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BneteHue

AnryarsHocrb rrpoeKTa-rrccJreAoBaHufl : perxeHrre upo6nela c orxoAaMr4 B

Hacrotlqee BpeMt BbrxoAr4T Ha rrepBoe Mecro. Kax yuarqvrecfl. Moryr yrracrBoBarb
B 3ToM rlpoqecce. Pa:Aenrnrrfr c6op Mycopa etue He orJra)KeH AocrarorrHo
xopouo. Bognuxra krp.efl BbrrcHr{Tb, qro npolrcxoArrr c orpa6oransuuu
6arapefixaMr ?r tIoAeJII4Tbct I,IccJIeAoBaHr4rMlr c f{aulr4Mlrcr Harrrefi rurolrr. BeAr
Ant petueHnt 3KoJrofI4r{ecKI,Ix npo6neM or{eHb Bax{Ho Bocrlr{Tarb rIoKoJIeHr4e
HepaBHoAyrrrHbIX, rpaMorHbrx 14 ycnerrrHbrx ruogefi, roroBbrx pa6orarr ua 6naro
cBoero Ore.{ecrea. BaxHo He [pocro 4arr ranSopMaqr{ro rlJrv Harryrarb
npo6neuaMpt, a BAoxHoBI4rr pe6rr, IloKa3arb, qro perxeHlre BcerAa ecrb, r,r HX
MbrcJrr4 u treitcreuq {Brflrorcr tracrbro 3Toro perueHr{{.

llpo6;r ervr a i Ha ynllqax n. Pevruaru HaxoAqrcr ucnoJrb3oBaHHbre 6arapefi xz

Ife;rs rrpoel(Ta - paccMorperb 3KoJrorrrr{ecKne acrreKTbr BpeAHoro no:4eficrBvrfl Lr

HerpaMorHo fi yrul v3ar\ur4 6arapeer, Aarb Bo3Mox{Hocrb yrraq vrMcfl
[orlyBcrBoBarb ce6x B ponl4 aKTLIBHcroB, crroco6nrrx, olregu:nuB yckrnufl, uairru
p e IJJeHl4e np o 6le rrau y rvnv3a:quu 6 ar apeeK r4 p e€urr{3o Barb Ha rp aKTr4Ke

3aAa.tll rrpoeKTa 3aAaqu rrpoer$a -uccJreAoBaHrrfl :

- u3yqktrb reoperuqecKr4e ocHoBbr ycrpoftcrea 6arapeex;

- u3yr{r,rrb BpeAHoe eo:4eracrBr,re Ha rpr4poAy orpa6oraHHbrx 6arapeex;

- pa3paoorarb npeArox{eHl4q no peueHr{ro 3KoJroruqecrcofr lpo6lerrau yr4n1rca\upr
6arapeex;

-[poBecTr4 KOHKypC rnaKaToB rro TeMe npoeKTa;

- Ir o3H aKoMI4Tb yrl aql4xc q 5 -9 KJIacc oB pe3ynbraraMr4 Te op erl4rre c Kr4x
14ccneAoBauuitt;

-opfaHz3oBarb aKur4ro no c6opy 6arapeex <BpeNax co6upaD!>

-cAarb 6arapefixr4 B ryHKr rrprleMa;

-rroABecra krrof pa6orrr H [o3HaKOMr4Tb yqaqr4xcf, c pe3ynbraraMr{ .

[pe4ruer nccJreAoBaHnq: 6srronrre 6arapefixur

Inuorera: [peArIono)KI4M, rrro I{crroJrb3oBaHHue 6arapefixz HaHocrr BpeA
npr4poAe



Merolul uccJIeAoBaH uq :

I43YIICHI,I E NI4TEP ATYPHbIX, I4HTEPHCT - I'ICTOIIHNKOB ;

coquonoriaqecrufi orrpoc;

neKurrr4 e 5-9 KJlaccax rlo reMe [poeKTa;

[paKrr4rrecrar pa6ora - c6op 6arapeer B ITIKoJIe

OxuAaevrufi pesyltbrar:

y3Harb r4cropl4ro co3AaHI4q 6arapeex;

BbrrcHlrrb + v - 6arapeer;

opraHn3onarr c6op 6arapeer B IrIKoJre.

I. OCHOBHA.fl qACTb

1.1. Llcropus co3AaHufl 6arapeerc. Kro oHa - 6arapefirca?

Mofi npoeKT rrocBrxleH Heo6rr.rHbrM r4croqHr4KaM sHeprr{u. B orpyxarcueM
Hac Mr4pe oqeHb Ba)r(Hyro ponb r4rparcT xnMr4qecKr,re ncrorrHrrKrr roKa. OHrr
r4crronb3ylorcr e Nao6purrHbrx reJre$onax H KocMr4r{ecKlrx ropa6rrx, n Hoyr6yxax,
LI aBToMo6uttr^x, QoHapIar<ax, qacax u o6rrxnoBeHHbrx rdrpyruKax. Mrr xax4ufi
AeHb craJrKnBaeMcr c 6at apeitKaMr4, aKKyMynrropaMr{.
IrlccreAoeareJrbcKr,rfi npoerr " BarapefiKa r.r oKpyxaroula{ cpe.qa " uanpaueH Ha

I43yrIeHI4e upo6nevu yrvnv3aryuu 6arapeeK, BJrr4rHrax nrr6poureHHoro B Mycop
3JIeMeHTa wT aHkrfl. Ha 3KoJrorkr qecKoe cocro.f, Hr,re oKpylr(arouleft cpeAbr.

flpo6nenaa 3aKrlort aercfl B ToM, rrro rroAu rro[pocry He 3Haror o rofi olacHocrll,
Koropyro ralar e ce6e o6ur<noneHHa{ 6arapefira. Oco6eHHo He3arr{r4uleHbr B 3ToM
rulaHe MbI - AerI4. Hepe4r<o MoxHo na6mo4arb KaprrrHy, KorAa r{clonb3oBaHHhre
6arapefixra 6ecuopqAorlHo pa:6pocaHbr rro AoMy, ra pe6enoK r4crroJrb3yer ux B

KaqecrBe rIrpyIxKH, lptts€r, rrblTaeror paso6parb Ha qacrtr v 3aurflHyrb BHyrpb
6arapeftxra.
B 6arapefixax coAep)I(I4Tct MHoxecrBo pa3nr4r{Hbrx o[acHbrx H BpeAHbrx
MeraJrJroB, Koropbre HaHocrr cyrqecrBegHrrfi BpeA HarueMy 3AopoBbro.
I'I naano KTo 3Haer, rITo tAoBHTbIe BelrlecrBa uz 6atapeeK rIpoHI4KaroT B rIorIBy, B

noA3eMHbIe BOAbI, [O[aAarOT B MOpe 14 B BOAOXpaHI4nr4Ir{A, VI3 KOTOpbIX Mbr IIbeM
BOAY, He AyMa{, qro BpeAHbIe BeqecrBa c KHII{rIeHI4eM He I4Cqe3aIOT, He
y6uearorcq - oHu BeAb He uraxpo6rr.
Olna 6arapefixa 3afpt3Hter BpeAHbrMr4 KoMnoHeHTaMu 400 r eotrt u 20 r{2
[or{Bbr. B lecnofi 3oHe 3To repprrropr,rr olurauns 2-x Aepesres. 2-x Kporon.
oAHOfO e)KHKa H HeCKOIbKLTX TbrC@
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Tpy4Ho npeAcraBr4Tb, KaKofi nauocurc{ BpeA gKoJlorzu s rro6amHoM Maclura6e.

BarapefiKa - gro cJroBo rrJrorHo BoruJIo B Harly rIoBceAHeBHyIo xugnr. 9ro
6rr uu AenaJrr4 6es arux (([aJroqeK - BbrpyqanorleK), Koropble rIo3BoJItIor HaM

rroJrb3oBarbcq 3neKTpHqecrBoM TaM, rAe Her HI4KaKI4X po3eroK I4 npoBoAoe! Ho

orKyAa )r(e B 3Tlrx Ma-rreHbKr4x rpy6ovxax 6eperct oJleKTpuuecxufr tor,
3acraBrrflroulufi pa6orarb Bce ycrpofi ctna? flonpo6yevr paro6paucx
06 elercrpr4qecrBe 3Hzlrrr4 errle ApeBHr4e rpeKu. Ecru B3trb tHTapb I4 Hareperb

rxepcrf, Hofi rrauuo, To co3Aaercfl. 3apflA crarlrqecKoro gneKTpLItlecrBa.

Vlcropur- co3AaHar upocrofi 6arapefirr4 yxoAur cBoI,IMrI KopHtMI4 e XVIII s.,

I,I, KaK HH crpaHHo, ToJITIoK K co3AaHHIo 3Tofo HcrorIHrIKa roKa 6srr Aau He

Surr,rrorr,r, a 6uororou. B KoHrre 1780 r. npo$eccop aHaroMI4I4 B Bolonre JI.

farrsaHra 3aHr4M€L[c-s e ceoeft na6oparopuru rayqeHueM nepnnofi cl4creMbl

upe[apupoBaHHbrx nrryrrreK. ConeprueHHo clyr{afino [onyqunocb raK, .Iro n rofi
KoMHare pa6oran H ero [plrrrenb - QIa:ux, npoBoAl4BruIafi ourtr c
oneKTpr4qecrBoM. OaHy pr3 rrpe[apprpoBaHHbrx nrryruex famnaHr4 rroJloxkrr Ha

croJr, Ha KoropoM croqra 3neKTpr4rrecKar Marur4Ha. B ero BpeMr B KoMHary Bouna
xeHa famnanu. Ee n:opy rpeAcr€Lna x{yrKar KaprAHa: npl{ I4cKpax B

3neKTpr4r{ecr<ofi MauraHe narrKl{ laeprnofi JIqfyruKLI, npllKacaBrrrvreafl K xene3HoMy
npeAMery,4eprarucr. OHa c y)KacoM yKa3ana Ha oro MpKy. Crorxnyn[rr4cb c

Heo6rqcHHMbrM rBJreHr,reM, fa-nrnauz cq€r 3a nyqnee Aer€rnbHo l4ccneAoBarb ero
Ha onbrre. Ceorc Teopr4ro o ((xr4BorHoM 3JreKTplrqecrBe> famnaHr4 rroATBep)KAan

cculxofi Ha I43BecrHbre cnyqavr pa3pfl,IoB, Koropbre croco6Hu npon3BoAurb
HeKoropbre )KLrBbre cyuecrBa - 3neKTpr4rrecKr{e prr6u. On ue cyMeJr rrpaBuJrbHo

o6tscnlarr ua6moAaeMoe I{M flBJreHr{e,3To 6uro cAenaHo rro3)Ke Apyrr{M yvdnurra

- $ra:nxou AreccaHApo Bolrra.
MnoroqncJleHHble onbITbI rloKa3aJrr,r SH:u.recrcyrc flpnpoAy r4crorrHr{Ka roKa; oHH
IIpI4Benr4 K CO3AaHr,rrO [epBOfO fa-rrbBaHl4tlecKofo 3JIeMeHTa.

B olrr coo6rqur o c Bor4x HccneAoB aHlaflx Ha 3ace raHura Jlon,uoHcKoro
KopolencKoro o6tqecrea. C roro AHfl r4crorlHrrKr4 rlocrof,HHofo gJreKTpuqecKoro

ToKa - Bolrros cror6 u 6arapet - craJrvr Lr3BecrHbr MHorrrM Szsurau uHa.lrarLr
nr,rpoKo HcrroJlb3oBaTbct.

O$uuuanlnoft Aarofi co3AaHI4t nepnofi 6arapefixr4 rrpt4Hrro crrr4Tarb 1867 roa.
CosAarereM repBoir 6arapeirxofi 6rrn SpaHqy:crzfi zuxenep flNopA;r<ec
Jlexranure.
lftaonepoM npola3BoAcrBa 6arapeex AJrr HcnoJrb3oBaHrltr B KoMMepqecKr.rx qen{x
cr€Lra aMepr4KaHcKas KoMrraH:/.fl Eveready. Earapefira Eveready Dry cell
rlpeAcraB rflra co6 ofi <cyxofi > MapraHIIeBo-rIr,rHKoBhrx raJrbBaHlrqecKufi anerueur u
irr4rrrb orAaJreHHo rroxoAr4na Ha coBpeMeHuue 6arapefiru.
Barapeftxa <<DuracelI> upe4craBJlrJra co6ofi, rlr4HKoBbrfi craxan.rutx, o6epHyrrrfi
r<a6elrsofi 6yrvrarofi na xoropofi 6rrnlr HaneqaraHbr ocHoBHbre rexHr4qecKr.{e
AaHHbIe. BHyrpz III4HKoBoro craKaHtILrKa pa3Merqancs rpaQuruufi enexrpog c
naryHHbIM KonraqKou. B orpyr rpa$urnoro sneKTpoAa pacnoJrar€urcr oKcr,rA
MapraHIIa. llpocrpaHcrBo MexAy oKct4AoM MapraHqa H creHKaMr4 rlr4HKoBoro



craKaHql4Ka 3 arroJlHqilocb 3neKTponI,IToM, a6cop6npyeMblM aKTLIBHbIM

MarepuaroM cerapaTopa.
1.2. VcrpoficrBo 6arapefircu

Conperr,leHHble 6arapefirl4 ycTpoeHbl, KoHerIHo, HeMHoro LIHarIe - B HLIX yxe
HCT HI,I METAIIJII4qECKI{X AI4CKOB, HI4 BOLIJIOIIHbIX TIJIACTLIHOK, TIPOTIHTAHHbIX

pacTBopoM KHcJIorbI.

Barapefixv 3aqacryro MaJIbI, Ho AoBonbHo cJIo)KHo ycrpoeuu. 3ro
BbICOKOTeXHOTOU4T{Hbre 3JIeMeHTbr, B KOTOpbIX B pe3ynbTaTe XpIMIIqeCKTAX pearqufi
BbrAeJrf, ercf, 3neKTpr4qecK€lt 3Hepn4f, .

Eclu pa:o6pars 5arapeitKy, To MoxtHo yBuAerb, uro oHa cocrol,IT LI3 AByx
frpoBoAHr4KoB roKa (enexrpo4oB) - KaroAa u aHo4a. Tarxe n 6arapefiKe ecrb
arpeccr4BHafl. cpe[a - 3neKTpoJII4T, pacrBop, Koroprtfi xopouo npoBoAI4T

3neKTpr4r{ecrzfi ToK H yr{acrByer B xr4Mr4r{ecxofi peaKrlr{I4.

Oruan 3neKTpoA AeJraror B rroporuKoBoM Br4Ae AJrr roro, qro6u coKoHoMI,ITb Mecro
r{ yBerltqr4Tb pa3Meprr 6arapefir<2. B ua4e qr.rHKoBoro rtopollrKa B IrIeJIor{HbIX

6arapefirax pa3MeuleH orpr4rlaremnrrfi 3neKTpoA - aHoA. 3nercrponrrr co3Aaror r43

r<arze eo fi r4nr4 Harpra e e o fi qelor{r4 c pa3[r,rrrHbrMr4 xLIMLIrrecKrIMI4 Ao 6 anrauu.
I4HorAa 9To Mo)Ker 6rrrr rqenoqu rurrr4fl - LiOH. 3nexrponur - 3To
[per4MyrrlecTBeHHo Bq3Ka xr4AKocTb.

,.{na roro .lro6rr He rrpor4cxoAr4no ero r4creqeHr,rr r,r3 ocHoBbr 6arapefirn, ero
AoBoAqr 4o rycrofi ocHoBbr c noMorrlbro ecrecrBeHHbrx vnv var<yccrBeHHblx
rlonnMepHbrx coeAr4HeHufi .

1.3. BuAu 6arapeerc r ux orJrtrqrre
Irl: scex Br4AoB 6arapeex MoxHo BbrAeJrr{Tb rrrrb sara6olee runpoKo
npuMeHrroulr4xQq BI{AOB:

- coJleBbre 6arapefir<u;
- uenorrHrre 6arapefiru;
- pryrHbre 6arapefixu;
- cepe6panrre 6arap ehxw;
- Jrr4TrreBbre 6arapefixu.
Coneeorc 6amapefircu:
Ycrpofi crno : ( xoucrpyKuuq 6 arapefi r pr craJra 6 onee HaAexHo ir; nonnutct
Hapyx{Hblfi Naeralluqecxufi Kopnyc; rroJrox{r,rrelrurrfi BbrBoA cran repMerr.rrrHbrM;
Mex{Ay qI4HKoBbIM craKaHqIlKoM r4 Hapyx{HbrM KopnycoM rrorBr,rJracb oco6as
npoKnaAKa).CoapeueHHblx coneBhle 6arapefirur M€rJro treM orrr4qarorcr or cBor,rx
lepBbrx o6pasqon - r4x 3JreKTpoAbr ra3foraBnr{Barorcr r{3 oKcr{na
MapfaHrla u qr.rHKa, r<ax4rrfi r,r3 sneKTpoAoB rroMelrleH s ceofi or4elrnrrfi
SneKTponvIT, B KaqecrBe 3neKTponr,rra Bbrcryrraer pacrBop xnopr{Aa aMMoHI{f,,
Me)Iqy co6ofi 3neKTponpITbI coeAuHeHbr coJreBbrM MocroM. OcHoeHoe r,rx orJrlrr{r4e
B ToM, r{To co BpeMeHeM oHI4 cr€LIIu, €trle 6onee eMKI4Mr,r u cpoK I4x xpaHeHr4q
froBbrcr4Jrcs lo 24 MecrrreB.

,{ocrouucrBa: Hr43Ka{ rleHa (n: ncex cyqecrByroqux 6arapeex, coJreBbre
6arapefirr4 caMbre 4eurenrre).



He4ocrarKu: M€urbrfi cpox cryx6rr, uamrfi cpoK xpaHeHlrr (12-18 uecrqen).
CoreeHe 6arapefixr4 [pr4Hrrr,rrr4ulrrbHo Herrpr4roAHbr Anr ycraHoBKr4 B ycrpoficrea c
6omururran Hafpy3Kal,nr (uanpr4Mep, n qra$ponrre $oroanlaparbr co Bcrrbrrrmofi).
Ouu wrraeror ue6orlruryrc eMKocrb (600-800 vrAv) 14 npeAHa3HaqeHbr Ant
LIcrIoJIb3oBaHVfl e ycrpoficrBax c Hr,r3Kr4M r,r Mr4Hr,rM€rlbHbrM gHepronorpe6lenueu,
HarlplzMep : nynbr Al{craHur4oHHoro ynpaBneHnr, 3JreKTponnrrft TepMoMerp,
TecTep, HarIoJIbHbIX vrv KyxoHHbIX Becbl, HacToJIbHbre vIV HacTeHHbIe qacbl, I4

T.n.
I-lI enovuut e 6amapeitrcu :

Ll{elovuue, vrJrv KaK HX erqe qacro H€I3brBaror, €urKaJrafiHosHe 6arapefixu
no.sBl4rl4cs s 1964 roAy. Cnoe Ha3BaHr{e Aaunrrfi nug6arapeeK rronfrr4Jrr4 rro
[pl4poAe sneKTponnra. B I4x xl,IMLIqecxofi cr{creMe, sneKTpoAbr Lr3roraBJrr{Baror
Lt3 AByOKI4CI4 MapfaHIIa I4 III,IHKa, a B KarreCTBe SneKTponLrTa I{crronb3yloT
rI4ApoKcHn K€LIIut. .4ocrolaHcrea: 6onbruar eMKocrb, a 3Har{r4T ra 6olee
AJrr4renbHrrfi cpox cnyx6u; nyquIe pa6oraror npr4 Hr43Kr4x reMrreparypax;
o6laAaror xopouefi repMerl4t{Hocrb (eeporrnocrb rrporerrKrl MeHbure); ir,roryr
xpaHnTbct Aonblxe coJleBbrx 3JreMeHroB (lo 5 ler).HeAocrarKr.r: 6olee BhrcoK€ur
rleHa u 6olruras, rreM y coneBbrx 6arapeeK, Macca (Ha 15-25%)
Pmymuwe 6amapeilrcu:
Pryruaa 6arapefir<a - raJrbBaHr,rqecKuft gleueHT, B KoropoM aHoAoM
sBIrflercr IrI4HK, KaroAoM - oKcHA pryru. AHo4 r4 KaroA p€BAeneHbr celaparopoM
u guaSparvrofi, rrporrr4TaHHofi ererrponr4ToM - 40% pacrBopoM tr{erorru
(rn4poxc r4!.a Kankrfl Ha a[a op6 e nre ). O 6 taaar_ 6omruofi 3Hepronn orHocrbro,
pryrHo-III'IHKoBbIe sJIeMeHTbI r 1980-rra roAaM HarxJrr4 rur{poKoe [pr.rMeHeHr4e KaK
LlcToqHI4KV nIdTaHVrt B 3neKTpoHHhrx rracax, KapAr4ocrtrMynrropax, cJryxoBbrx
alnaparax, soroercrroHoMerpax, BoeHurx upu6opax HorrHofo BLr;1eHLrfl ,
rlepeHocHofi payuoalnaparype BoeHHoro Ha3HaqeHr4r, B KocMr,rqecKr4x an[aparax.
PacnpocrpaHeHbl, orpaHl4rleHo BBr4Ay roKcrar{Hocru pryrr4 r,r BbrcoKofi ctouruocru,
B To xe BpeMt o6rena BblnycKa pryrHo-Ur4HKoBbrx 6arapefi r,r gJreMeHToB B lg82
cocTaBHJr noprAKa oAHOfO MHJrJrr{OHa B foA BO BCeM Mr,rpe.

flocror,rHcrBa : rrocrorHcrBo HanpqxeHr{f, , BbrcoKa{ 3HeproeMKocrb r{
3HepfonnorHocrb, ycrofivunocrb K BbrcoKr4M r4 HH3Kr,rM TeMneparypaM,
npoAonxzrelrHlrfr cp oK xpaH eHIl{. He4ocrarKr,r : BhrcoK€ur crolrMocrb,
ToKcHr{Hocrb pryrH npl4 HapyureHr4r4 repMerr,rqHocrr4, npo6nerrarr c6opa ra

6 e: o n ac u oit y r wtu3al.r4u.

Cepe6pruat 6arapefirca - f€urbBaHr{.{ecKufi 3JreMeHT, B KoropoM aHoAoM
flBlrflercfl III4HK' KaroAoM -oKcrIA cepe6pa. B xa.IecrBe gneKTpoJllrra n rarofi
6arapefir<e Hcrlonb3yerct Iqenoqb: rr4ApoKcr4 ra Harpur (NaOH) utmrr4ApoKcr4A
Karrr4fl (KOH).Earapeftxu, co3AaHHbIe ro cepe6pmo-rrr{HKoBofi cxerue no cBor4M
3KCTINYATAIII4OHHbIM XAPAKTCPI4CTI,IKAM BO MHOTOM CXOAHbI C PTYTHbIMI{
6arapefixaNaz. ouu' raK xe KaK H pryrHbre 6arapera o6naAaroi.roato""at"o
HarrprxeHr4q, BbrQoKoft nloruocrbro 3Hepf Lt 14, cnoco6urr xpaHr,rrbc{
rlpoAon)KHTeJIbHOe BpeMt Ho, B orJrr4rrr4e or pryrHo-rILrHKOBbrX CLTCT9M.



cepe6prHbre 6araper4 o6naAaror 6onbtueil eMKocrbK) Ha ep.vrlevrrly Maccbr Lr He

ToKcpItIHbr. {ocroraHcrBa: [ocroflHcrBo Harlpfl:xetw.fl' BblcoKat oHepfoeMKocrb I4

DHepronnorHocrb, ycroftuunocrb K BbrcoKrrM r{ Hrr3Kr4M TeMneparypaM,

AJrLIreJIbHrrfi cporc cnyx6rr (cepe6prHue 6araperd cnyxar sa 40Yo 6omure
Jlt4Tr4eBbrx aHarroroB), npo4onx{r4TeJrbHbrfi cpox xpaHeHr4r. HeAocraroK: oqeHb
BblcoKaq crol4Mocrr. Cepe6prHbre 6arapeftxu, KaK HcrorrHlrK nuraneufl, Anfl
brrronrx 3neKTpoHHbrx ycrpoficrs cerolHr He HarxJrr4 MaccoBoro
pacrpocrpaHeHnn v34a AoporoBr43Hbr cepe6pa. Bocrpe6oeaHHHMrr cr€rrrr4 ToJrbKo
M€Lnop€BMepHbIe 14 MvrttrurlopHbre 6arapefirr4, B r,r3roroBJreHrrr{ Koropbrx
[c[onb3yercq He6oJrbrrroe KoJrlrqecrno cepe6pa, HarrpraMep, 6arapefi ru glr
Hapyr{Hbrx qacoB, Marepr4HcKHX nJrar KoMrrbrorepoB u noyr6yron,
MIZKpOK€LnbKynf,TOpOB, CJIyXOBbTX ail[apaToB, n€BepHbIX yKZBOK, My3brK€rnbHbIX
orKpbrroK, MLrKpo Souapraron, 6peloKoB, oAHr4M cJroBoM Be3Ae, rAe
I{cIIoJIb3oBaH He 3JIeMeHTa ilvrr aHufl, 6onee KpyrrHoro pa3Mepa HeBo3MoxHo.
Jlumueeue 6amaoeilrcu:
Jlurneerle 6atapeitxu o6ra4aror rrocrorHcrBoM Hanprx{eHut, cav'oit 6onrurofi
eMKocrbto Ha e[LrHlzlry Maccbr, nrrcoxofi rrJrorHocrbro gHepfuu.B cocraB
rnrueeofi 6arapefixl4 BXoAI4T rIarnesHfi KaroA, aHoA Lr3 pa3nr{r{Hbrx Marepr{anoB.
KaroA 14 aHoA pa3AeneHbr ce[aparopoM ra 4raa0paruofi, npouurauuofi
opraHl4 qecKI4M gneKTponHToM. Kporrae [ocrorHcrBa Hanpr)KeHr4r, nrrcoxofi
3HeproeMKocrI4 I4 gHepronJlorHocrra, [penMyrqecrBoM JII{TLreBbrx 6arapeer
flBlrfeTcfl To, r{To ux eMKocrb ilpaKTr,rqecKr.r He 3aBr,rcur or roKa Harpy3Kr4 n ilpLl
6omurov roKe Harpy3Kr4 oHpr [pocnyx{ar B HecKoJrbKo p€t: AoJrbrrre, qeM
qenoqHbre rofr xe eMKocrH.

locrouHcrna: Oun JIerKI4e, orJll4trarorcf, or{eHb 6omruuvr cpoKoM xpaneHzx (Ao
l0-l2 rer), ycrofiuuebre K BbrcoKr4M u (nocxonbKy He coAepxar ro4u) oqeHb
HH3KHM TeMneparypaM. HeAocraroK : BbrcoKas cror4Mocrb.
Jlurueerte 6arapefiKl,I Ha 6omurnx roKax MoryT rrpocnyxr4Tb B pa3br AoJrbrue, rreM
nyqlxl4e Ilenor{Hble, [o3ToMy rrpr,rMeHrrorcr e 6omuuHcrBe ycrpoficrBax c
BbIcoKI4M 3Heprorlorpe6lenueu. Onu Ha[rJrr4 rur4poKoe [plrMeHeHr{e B

Sororexru'IKe, KoMrnrorepHofi TexHrzKe, MeAuurrHcxofi annaparype, HeKoropbrx
I4fpyuKax u rP.lllzpor<o I4c[onb3ylorc{ (n noenuofi upoururrJreHHocrrr, B
aBr4ar\Lrvr, KocMoHaBTrIKe, Ha Qnore) eauenzn pTyTHbIe u cepe6pxHbre r,rcrorrHr4Kg
TIIdTAHIlfr.

1.4. SrcororuqecKue npo6nerubr, cBfl3aHHbre c darapefinarun
V r<axAoro a3 Hac ecrb KaK MI4HI4MyM oAaH lro6nniHrrfi reneQoH, rror{Tr4 y

KaxAoro - Hoyr6yr vItH rTIraHurer. B cnoco6uo crvr AaBurb 3Heprr4ro Harrrr,tM
SneKTpoHHbIM rIoMoIr{HI4KaM I4 3aKJlror{aercfl. rltasHrtfi IrJrIoc 3JIeMeHToB nr4TaHkrfl.
flpra np au.rJrbH oM r,r crroJrb3 o BaHnLr 6 arap eex, o Hr4 rrpeAcraBnrror c o 6ofi
orHocr4TeJrbHo 6esouacHbre 3JreMeHTbr rrr,rra uun, 6ez Koropbrx rpyAHo
rrpeAcTaBHTb Xr43Hb AOBpeMeHHOfO qeroBeKa.
Ho rar roJrbKo pecypc 6arapefir<v vnv aKKyMynqropa Hcqep[brBaercr,
HarII,rHaroTc{ c [JrolIHbIe Mr4HyCbI.
Bo-nepnrrx, 6arapeirrcu ca[xrcr B caurrfi HenoAXoA tuluitMoMeHT - na cauofr



nrc6urr,rofi recHe, Ha caMoM r{HTepecHoM 3rll{3o4e Snnrua,Ha caMoM BaxHoM

p€l3roBope. Ho no 6olruoMy crrery gro MLIHyc He6ollruofi,4ocrarorlHo I4Merb

sauacHofi KoMnJIeKr 6arapefi. vnr4 3apfl,AHoe ycrpoficrso no4 pyrofi.
fopa:4o xy)Ke apyrofi Mr{Hyc - orcnyx{r{Brrlne csofi cpoK cnyx6rr 6arapefirr4 \pr4
o[peAeneHHbrx ycnoBHf,x npeAcraBJlter ouacHocrb.
Onu vroryr B3opBarbcs, rporerrb 14 rroBpeAr4Tr o6opyaoBaHl4e, ocHoeHoft BpeA oHa

HaHecer, ecJrr4 ne 6yAer flpaBl{nbHo yrI4nLI3I,IpoBaHa.

Kax ugsecrHo, Bce coBpeMeHHbre 6arapefixu eupa6arbrBaror gneKTpl,IqecrBo 3a

cqer xuMr,rqecKrlx peaxqufi , [poucxoA-srqplx B rlpoqecce B3auMoAeitcrr,ug.
TqxeJIbIX MerzurJroB c ruenoqHblMl4 I,I Kr4cJrorHbIMI4 3JIeKTponI4TaMI4. Tarue
BeuIecTBa, KaK cBnHerI, pTyTb, rcagtvtuit., ualHvrfi, HprKeJIb, KIIcJIoTbI u uenoqll
oKa3brBaror yHr4rrro)Karou{ee sosAeft crBue Ha Bce xr,rBoe.

IIo noAc.reraM yqeHbrx, epel r4cnoJrb3oBaHHbrx 6arapeer rop€BAo crparxHee, rreM

Mbr MoxeM rrpeAcraBr4Tb: oAHa 6arapefira, K rrpuMepy, crroco6na cAeJrarb qAoM

6oree 400 nrarpoB BoAbr r4 3arpq3Hr{Tb oKoJro 20 raa4parHbrx MerpoB rror{Bbl,
y6nnaer I exuxa, 2 xporoe r4 HecKoJrbKo rbrcrrr Ao)KAeBbrx t{epBefi. 3ro Mo}Ker
rrplrBecrr4 r ru6eru pacrenrafi u xr4BorHbrx.
Pa^:yrvreercq, BpeA 6arapeex pac[pocrpaHrerctr H Ha nroAefi, n opraHr43Me Koropbrx
ToKcr,rrrHbre orxoAbr Moryr Bbr3brBarb ueo6paruMbre noBpe)KAeHr4r v raKue
sa6oreeaHr4r, KaK par, :a6oJIeBaHI4t Mo3fa, noqeK Ia [erreHl4.
flonyvaercq, rlo cnoefi xe flprMoi,t uttu KocBeHHofi nraHe, Mbr Br4HoBarbr B cBoHX
6ole:ugx. lllroc, 3TI{ tAoBHTbIe 3arpq3HzTeJrr,r qacro nepeHocqrcr or Marepr4 K

pe6enxy Bo BpeMt 6eperraeuuocrl,I, rIo3ToMy B TaKr4x cnyqarx Mer€LrrJrbr orracHbr
slsofiHe.

1.5. florrsa u BpeA 6arapeerc
C apyrofi cropoHbl, MarepHaJIbI, I43 Koropbrx cAenaHa 6arapefixa, sro qeHHrrfi
pecypc : cyulecrByror rexHoJrofr,rv, Koropbre rro3BoJrrrcT ?r3BJrerrb r43

LlclloJlb3oeaHHofi 6arapefixn Bce Mer€urJrbr (Hanprarraep, HlrKeJrb) rz sauono [ycrnTb
I4X B AenO - I{CIIOnb3OBaTb B MeTirrrnyprklv urlr Anr rrpoH3BoAcTBa HoBbIX
6arapeer.
flo crarucrl{Ke, MocKoBcKar ceMbq e)KeroAHo nu6pacuBaer Ao 500 rpauna
UCIIONb3OBAHHbIX 3JIEMEHTOB IUTAHH'.
cyurraapno B croJrnqe na6upaercr 2-3 rstcq'rH TOHH 6arapeex.
B CoeluneHHbrx IIIrarax aMepr,rKaHrlbr exefoAHo rroKynaror [oqrr,r TpH
MI4nnI4apAa p€BnHr{Hux 6arapeeK, I,I oKoJIo 180 rrrcsq roHH orlrx 6arapeer B LITofe
[orraAaror Ha cB€urKr{ rro sceft crpaHe.
Tpy4no [peAcraBl4Tb, KaKofi Hanocurcr BpeA 3KoJrorr4ra n uo6alrHoM Macruraoe.
EamapeitKu B pyKux demeil. Han6oree yr3BrrMbr Aerr,r. Onz ir,roryT nporJrorr4Tb

MuuIeHbKI4e 6arapefixH (nanr.u4KoBbre, rrJrocKr{e, Koropbre [peAHa3HaqeHbr Art
vacon). lIoA leficrBkIeM cJIIoHbI 14 TeMneparypbr reJra noBpexAaercr o6oro.rKa
6arapeftxv, vr ee coAep)KtrMoe [pocaqvrBaercfl, Hapyx(y, o6pa:yr 9po3r,rr4, r3Bbr,
oxofr,r r4 Bocla[eHue rrr4uleBoAa rr xenyArca. vsaxaeMbre B3pocnbre, 6y4rre
64nrerruu! He Aanafire Aer{M MnaArxe rpex ner r{rpyuKr,r Ha 6arapeftxax,
rlynbrbl or reJIeBI'I3opoB. Crour BaM Ha Mr4Hyry orBJreqbcr, KaK mo6onursrrfi



pe6eHoK ryr xe pacKpyrl,Ir, pa36eper rlpeAMer I'1 uorpo6yer Ha BKyc

coAepxr4Moe. Ecrtr4 pe6eHoK npornorr,rn 6arapefiKy, HeMeAneHHo o6parurecr rc

Bpaqy.

1.6. AHarus coqlloJrorltqecKoro orrpoca

,.fta perueuux npo6JreMbr r4cnoJrb3oBaHHblx 6arapeerc yqalquecs 8 (B> KJIacca

npoBenr4 coql4anbHrtfi onpoc cpeAl4 yilatrll4xc fl, 5 -9 KJraccoB.

l.Bonpoc. I4cnomsyer nr4 Barua ceMbq 6arapefixra? (uynrr, rele$oH, vauruna)

2. B onpoc. Kax yrvnv3vpyere uc roJrb3oBaHHue 6arap eircu? (eu6pacrrBalo,

co6nparo)
3.Boupoc. Moxno lz nrr6pacblBarb 6arapefirvrlrracBaJrxy? ([a. Her)
4.Bonpoc. Kro xerlaer yqacrBoBarb B aKIIIII4 <Bpeux co6zparr!, (A a. Her.)

Ta6.nuqa aHaJrH3a coultoJrorllqecKoro orrpoca

II. IIPAKTIFIECKAS TIACTb

Bce ln 3Haror, r{To Aertarr c orpa6oraBruLrMu 1arapeitrauu?
Xpauurr AoMa He peKoMeHAyerct, TaK KaK rrpolrcxoAr4T BbrAeneHr4e orracHblx
BerrIecTB B BO3AyX.

flo npanzJlaM, I4x Heo6xoAIaMo yrunr43r,rpoBarb Ha c[eqv€urbHbrx rrpeArrpu{ Tprflx,
3to, He AerxeBoe yAoBonbcrBr4e, B pa3Blrrbrx crpaHax rrpoqecc c6opa
r4crroJrb3oBaHHbrx 6arapeex or HaceJre Hvrfl 14 rrocneAyroqefi rpauornofi
yrI4nI,I3aIII4I4 xoporuo Ha-[a)Keu. Tax, Bo MHofrrx crpaHax Enpocotosa, n Kana1e v
CIIIA rryHKrbr rro rpr4eMy 6arapeeK ecrb rroBcroAy.
B Hrro-fropKe, Hanpr{Mep, nrr6pacrrnam 6arapeftxra B Mycop 3anpeqeHo
3aKoHoM. A upoIE:noAI{TeJIH 14 KpynHbre Mara3r4Hbr, rrpoAaroqrre gJreMeHTbI

frvIT aHkrfl , o6qs aH rt o6 e c n equ e arr c6 op r4cllonb3 o BaHHbrx 6 ar ap eft - raHarr e
Moxer nocneAoBarb rxrpaQ pasuepoM Ao $5000.
B -fnonuu,6arapeirxvt co6upalor H xpaHf,T Ao rex BpeMeH, noKa ne uro6peryr
TexHoJrorr4ro ux uepepa6orrcn.
llo4aumotu€u qacrb poccutrH, He 3aAyMbrBarcb, Kr4Aaer 6arapefixu e rraycopurrfi
6ax, a HaIa6olee orBercrBeHHhle - 3arlonHtlor rlMH rrJracruKonue 6yruJIKLI B

HaAexAe pa3brcKarb KorAa-Hu6ygt rryHKT r4x rrpr{eMa.
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Bonpocsr O6rqee Kor[qecrBo
yrracTHrrKoB orrpoca

5- 9 rraccu
Bapuaurrr orBeroB

I 185 <<.I[a>> <<Her>>

1000h 00
2 r85 <<Bu6pacbIBaeM>> <<Co6npaem>>

860h l40h
3 185 <<na>> <<Her>>

490 5lo
4 185 <rna> <<Her>>

Sloh 190



Mrr ornpaBrqeM rlx B MycopHoe BeApo, o[acHble BeulecrBa BMecre c ocr€lJIbHbIM

MycopoM oKa3brBaroTc{ Ha cBaJrKe, fAe, B pe3ynbTaTe He6naforlpl4tTHblx Qarropon
xpaHeHr,rfl 6arapefirr4 noBpelKAarorcq r4 BbrrrycKalor Hapyxy cI,IJIbHeUIxue f,Abl,

orpaBnqrculr{e Bo3Ayx, 3eMJIIO I4 fpyHTOBbIe BOAbI.

Brr6pocrzrb B MycopHoe BeApo BMecre c ocr€LnbHhrM AoMaIITHI4M MycopoM - 3To

HerrpaBr{lsuo!!! Ha Kopnyce 6arapefiru [paKTHqecKLI BcerAa rlpucyrcrByer 3HaK

B Br4Ae repeqepKHyroro MycopHoro roHrefiuepa, coo6qaroulnfi o roM, rITo ee

Herb3.tr nu6pacrrBarb BMecre c ocr€rrrbHbrMr4 6rrroesrNar4 orxoAarvru. B raxAofi
rarofi 6arapefixe coAepxLrrcr, or 10 rc 20 xr,rMr4rrecKl4x 3JIeMeHToB, MHorI4e I43

}]I.dX flB TIflIOTC' TO KC HtI H bI M PI'AO BI4TbIMLI BC IIIC CTB AMI4.

flo saKoHy e Poccrau rrpor,r3BoAuTenr4 6arapeex He Hecyr 3a orcnyxur;,nufi. csofi
cpoK ToBapbr snrarcoft orBercrBeHHocrr,r.
rlro xe Hyrr(Ho Ae.narr?

llepnrrft Bapr4aHT - caMoe npocroe - 3To rro Bo3MoxHocrr{ uepefirn na
I,IcnoJrb3oBaHr4e aKKyJttyJt.rmopon.llo crarucrr,rKe oAr4H IacrroJlb3osaHHHfi
aKKyMyntrop rrpeAorBpaqaer nu6poc ao 400 o6rr.rHHx 6arapeer.
Bropoft BapI4aHr - oro cAaBarb 6arapefirn B cyrqecrByrcrque [yHKrbr rrprleMa.

III. PE3yJrbTATbI ITCCXEAOBAHLIfl

IV. Mepo[prrflTufl, rrpoBeAeHHbre B paMKax rrpoeKTa

1. Co6paH I,I cl4creMarn3npoBaH Marepuarr no r4cropulr co3AaHzc 6arapeex, ux
cocTaBe v BJrvAHr4r4 Ha oKpy)Karouyro cpeAy.

2.flpono4trrcfl arI4raIIHoHHafl pa6ora no c6opy orpa6oraHHbrx 6arapeer(ronrypc
JrHcroBoK, JIeKIrI4rr o seo6xoAr{Mocrlr p€BAeJrbHoro c6opa 6arapeex) (Crtr.
flpunoxeuraej\b 1)

3.flpone4eH H o6pa6oras coquarrbHufi onpoc cpeAr4 yqarquxcr_ 5-9 KnaccoB

4. O6opyAoBaHo Mecro 4nr c6opa 6arapeeK B paMKax aKrlr{n <<Bperrar co6uparr!>>,
Koropar npoxoAlrr c 2 oxrs6px2018 ro4a. (flpunoNenue JS3)

5. flpousneAeH noAc.Idr cAaHHbIX 6arapeer u o$opuneH rrJraKar o noJrb3e raKoro
c6opa.

6. Co6panHrte 6arapefixu cAaHbI B rryHKr npr4eMa c rroMoulbro poAr{rerei
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BbIBOtrbI

flovsure, qro 3AopoBbe [naHerbl - 3To Aeno pyK KaxAoro, H3 uac. .{anafire
BMeCTe llpeArrpnHuMaTb MaireHbKlre Mepbr Anr ucnoJIHeHLIt 6olrurnx rIJIaHoB.

flousure,6atapeitKa rr3AeJrr4e M€LrreHbKoe, Ho oHo Moxer 6urr onacHblM. Mu
co6panz 880 6arapeer. Ecru [poBecrr{ HecJro)nHue pacuerbl, To clacJII,I:

1. 400n soau x 880:352000 rnrpos soarl:

3. 2 aepeea x 880:1760 aepeere;
4. 1760 rporou
5. npu6rrasureruHo 880000 loxleerrx .Iepsefi.

L B Ceprr4eBoM llocaAe oqeHb MaJro, Ho oHI4 ecrb rIyHKru npu€ua

orpa6oraHHbrx 6arapeex, aKKyMynrropoB.

- XorsrcoBo Bo3Jre KAII <<IO6u.nefinrrfi>> Ha yrJry Muxeenrco n KarnHuHa

- Cepruee flocaA MKp. Vrruu, Aornr 6urra HonoyrurnqcKoe ruocce,94 a

- Ceprnee flocaA MKp. Ceruxor KfIq <<{y6pana>

2. B uaruefr urxore npoxoAr4r aKrIHr no c6opy 6arapeex

B xoAe orofr aKIIHI4, yr{aql4ecr ncefi ruKoJrbr cAarcT r4crroJrb3oBaHHbre larapefixu

Ant [paBl{lruota yTVnV3aI\I4pI, rlpoBog.flT arwTaIII4]O B 3aIqLITy orpyxanrqefi

cpeAbr.

B pes)trlrare peanugauuz npoeKra:

-y3H€Lnr4 Hcropnro co3AaHHr 6arapeex;

-yqaul4ect ruKonbl no3HaKoMvrrrvcb c * H - 6arapeex. (llpunoNeHue J\bl)

-npprnfl.nr4 yr{acrl4e B co3AaHHI,I Jrr4croBox o ueo6xoAprMocrr,r yrr4n43ar\vru

r4crronb3oBaHHbrx 6arapeer Anr coxpaHeHr4rr oKpyx{aroqefi cpe4br H 3AopoBbt

r{erroBeKa. (llpHnoxeHrae JS2)

- yqaull4ecq Haxrefi uKoJIbI co6panu I4crroJrb3oBaHHbre 6arapeftrr4 B KoruqecrBe -

880. (llpr'rJroxeHr4e J\lb3)

-c[urr4 6arapefixr4 B nyHKT npr,reMa.

t2



5. CnucoK Jrr{Teparypbl

1. 3HuprxnoreAlrr Arq Aereft M AeaHra*, 1995r.

2. XypHan "Boxpyr cBera", 1998-2008r.

3. Xypuan <3xororufl. kr >Kkr3Hr>, 2005-2010 r.

4 l4rrepuer - pecypcbr
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