
4.l.3.I4cno.lugoBaHlle quQponrrx o6paroBaTeJlbHblx pecypcon (I{OP) n

rpoqecce ooyueHur.

Brrcoqaiirur{e reMrrbr pa3Brrrrrr o6qecrBa B 2l-vt BeKe corlpoBoxAarorcf,

6rrcrpo pacryrurdM 3HaqeHuerr,r quSpoBbIX TexHoJloruit s xlI3HLI qeroBeKa. Bce

cQeprr Aef,TenbHocrtr rrpoHr43aHrr qra$poeugallueii. Mrr rocrof,HHo rloJlb3yeMc-fl

KoMrlbrorepaMll, "tuptfuo"ut", 
uJIaHIueraMv,\ a yll(e He rIpeAcraBJIteM ce6e

xpr3Hb 6eg raAxeroB LI uHTepHeTa. O6pasoBaHLIe BcerAa uAeT B Hory co BpeMeHeM

a 6es [crroJrb3oBaHvrfl, qra$ponux o6pasonareJlbrlblx pecypcoB HeBo3Mor{Ho

rrpeAcraBu6 ce6e coBpeMeHHyro IuKony. BuoloruqecKlle 3HaHLLfl BceI'Aa uMeJIu

6olrrUoe 3HarIeHI4e Anf SopnruplBanufl. HafIHoIO MLIpOBo33peHLIf,' Euolorus ue

ToJrbKo ecraercr reoperlrrrecxofi ocnosoft 3ApaBooxpaIJeIJvrs' ri ceJlbcKoro

xoslftcrea, Ho vr orKpbrBaer Bo3MoxHocrtl pa3Bvrrvrfl HoBbIX orpacnefi B

rrpOMbIIUneHHocTI4, HOBIIX nepCneKTLIB B TexHLIKe. COqualrssIfi 3aKa3

rrpeAycMarpuBaer rroBbrrueHlre 6nororuqecrofi rpaMorHQcrll noApacraloulero

rroKoJreHprrl c yqeroM nonefiruux Aocrr{xertnit rar 6uolorklqecKoit nayt<u, TaK I4

qraQponux rexHoJrorzfi. Bce sro rpe6yer coBeprlreHcrBoBaHrls 6uolorvqecKoro

o6pasona1r4fl, Ha Bcex ypoBHf,x, B nepByrc oqepeAb B IrrKoJIe. Ilpegrvrer 6uoloruu

.[ocrarorrHo cJro)KeH Lr HarJr.sAeH, rpe6yer AeMoHcrpa\w lpoqeccoB' cLIcreM I'I

3aKoHoMepHocrefi, qro ycnolrHrer ycBoeHr4e rrpeAMera 6uoloruu IUKOJIbHLIKaMI{.

OAnrarvr u3 AocrolrHcrB nprrMeHeHrar quSponrx o6pa:oBareJlbHblx pecypcoB

B o6yreHrara rBJrf,ercr [oBbrrueHrre KarlecrBa o6yreruu 3a cller HoBLI3Hbr

Ae.rrreJrbHocrrr, uHTepeca rc pa6ore c KoMrlbrorepoM y y'Ialquxcx. lIpnMeHeHLIe

KoMrrbrorepa Ha ypoKax 6uonoruu craHoBrlTcfl MeroAoM opraHn3arlkru arrznnofi n

ocrr,rrrcneHnofi pa6orrr yqarrlr4xcf,, AeJIaer 3a:e^flTvlfl. 6onee HaTUAHbIMLI u

r,rHTepecHbrMr4. Ko*r"otep Ha ypoKax He 3aMeH.aer yqllTelrfl, a nao6opor' AeJIaer

o6qenue c ) {eHLrKoM 6olee coAepx{areJlbHblM, r4rrAvrBvrAy€LIIbHbIM v

AeqTeIbHbrM, rro3BoJlf,eT 3arlHTepecoBaTb cna6oycueBarorllx yrIeHI4KoB, a AJIfl

cr4JrbHbrx [prrAaTb rrpoqeccy o6yrenz-a xapaKrep l{ccneAoBaHnfl'.I',IKT

rro3BoJrrror pa3BrrBarb lrHTenneKTy€ulbHble, TBopqecKrle clloco6nocru )^ralquxcf,,

lrx yMeHrre pa6orarb c pa3nlrrrHbrMrr lrcrorrHnKanru ran$opMallull, caMocrof,TeJlbHo

uplro6perarr HoBbIe 3HaHufl vr upeo6pasoBblBaTb 6AHI4 BI4AbI raHQoppraquu B

Apyrr{e. I{rasponrre o6pasonareJrbHbre pecypcbl rIo3BoJItIor cAeJlarb

B3alrMoAeitcrsue yr{r4Tenr r4 yqeHr4Ka Ha ypoKe 6onee npoAyKTI4BHbIM, rIoBbIcLlTb

KaIIecTBo o6yrenua qepe3 rIoBbIIueHrIe LIHTepeca K IIpeAMeTy, HaIISAHo

rrpeAcraBurb u3yqaenarrfi MarepLrurJr, Aalor Bo3MoxHocrr eS$errunnofi rpoBepKH

snanufi, ucrroJrb3oBaHvrs. pasnoo6ptBHblx MeroAllqecKux [pI4eMoB B pa6ore

yrIuTeJIt.
B ceoefi pa6ore fl, rroJrb3yrocb pa3rurIHbIMI4 qzSponrrN'ru

o6paeonareJlbHblMl4 pecypcaMl4 3ro npeAcraBJIeHHbIe B quSponofi Qopue

QororpaQuu, cnafi4-ruoy u [pe3eHraIII4LI, nuAeoQparMeHrbl, I4I{repaKrI4BHbIe

MOAeJrLr, KapTofpaszuecrze Marepz€ubr, 3ByKo3Afrutcv\ TeKcToBbIe AoKyMeHTbI lI

Apyfr,re y"a6""ta MaTeprr€urbr, neo6xoAutuue l.nfl Op|aHLT3aIILTLI yUe6noro

rpoqecca. Irlcuolb3yro IIOP Ha pa3Hbrx 3rallax ypoKa, ArIfl IIOA1OT9BK?I

CaMocTo-trTeJIbHbIx, KoHTponbHbIX, na6oparopHblx pa6or, Anfl nneypounoft



AerrenbHocrpr. ,ftr ruoux yqeHuKoB IIOp flBJrflrorct HeoqeHl4Mofi uotuoulbro KaK

"o 
BpeMrI pa6oru Ha ypqKe, TaK n 11pE [OAroToBKe AoMaITTHvX zaganutrt,

TBOpqecKpIX I4 lICCJIeAOBaTenbcKLIx npo eKToB.

IrlcuolsgoBaHrre uoP HeBO3MOXHO 6eg COOTBerCTByIouIefo rexHplrlecKoro

OcHaIIIeHpIf,. HaUla IUKOIIa HOBaf, 1OSTOMy QCHaUIeHa BCSMLI neo6xOAuMbIMLI

coBpeMeHHbrMLl cpeAcrBaMu o6yrenus. B KaxAoM KJIacce pa6o'ree Mecro ytII4Te[t

ocHaIIIeHo KoMnbIoTepoM, [oAKIIoqeHHbIM K IIHTepHeTy' JIa3epHbIM MOy
(upunrep, cKaHep u rc-onup), rpoeKroPoM, pIHrepaKTI4BHofi AOcKofi' B ra6unere

6noloruu TaKxe ecTb noyr6yru Ailfl }nralqllxc.fl' quQponue MrIKpocKorIbI vr

quQponrre ecrecrBeHHoHayqHbre na6oparopllu. ocranosnncr IIoApO6Hee Ha

HeKOTOpbIX I43 HrrX.

ia6ora c MtrKpocKorroM oArrH r43 Hau6oree nrc6zMblx BI4AOB

AerreJrbHocrlr y yqaulr4xc.f, ruo6ux Bo3pacroB. I4cnomsoBaHl4e quQponoro

MlrKpocKona Aenaer e€ eule 6oree f,pKofi, 3arloMrlHarorqeficx, Aa H caMoMy

frlrreJrro raKar pa6ora AocraBJrrer yAoBoJIbcrBrIe. OAna rI3 caMbIX 6olruuax

CJTOXHOCTefi, IIOACTepeIaIOuIux y{IlTenfl 6lrOlOruz np}I [pOBeAeHIIt4

la6oparopHbrx pa6or c rpaAurlvoHHbrM cBeroBbrM MLIKpocKorIoM' 3To

ilpaKTr4qecKll orcyrcrByroqaf Bo3MoxHocrb rloHqrb, rITo xe B AeficrBureJlbHocrl4

Br4AflT yqeHLIKLI. Crolrrco ptts 3OByT pelxra coBceM He K ToMy' qTo HyxHo - B

rroJle 3peHzt nrl6o rpafi [pelapara, nu6o uysnp€r Bo3Ayxa' nu6o rpeuluHa' Bce

gro orHrrMaer MHoro BpeMeHrr LI orBJleKaer or rJIaBHoro. flogrouy, l,d.aps'Ay c

TpaALIIII4oHHbIM cBeToBbIM MLIKpocKoIIoM t Llcrronrcylo Ha ypoKax quQpoeofi

M?rKpocKon. on correraer B ce6e cneroeofi MLIKpOCKOTI U IIBeTHyTO qllopoByto

KaMepy. Kal,repa I4Meer roAKnIoqeHLIe r USB nopTy KoMIIbIorepa'

9ro uogeoJlter cAenarb qraQporofi rvrurcpocxou?

. YneJrlrrkrBarb r43fraeMble o6lexrrr, rIoMeIrIeHHbIe Ha rlpeAMernrtfi

crorII4K, n 10, 60 u200 Paz;
. T4C[IOJTb3OBATb B KAIIECTBE IICCJIEAYEMbIX KAK IPO3PAIIHbIE' TAK VI

Henpo3parrHbre o6rerrrr, KaK QUXCrApOnaHHbre, TaK Vr neQzxcllpoBaHHbre'

TIoABLIXHbIe;
. I4cc.rreAoBarb noBepxHocrr4 AocrarorlHo KpynHbrx oObeKToB' He

nOMeIIIarc[ryIXct HSIIO CpeAcTBeHHO Ha IIp eAMelrgfi STOJII4K ;

OororpaQupoBarb, a TaKII(e [porl3BoA?trb BpIAeOCbeMKy

[poucxoA{lrlefo;
. @rarccupoBarb Ha6JrroAaeMoe, He 6ecuorogcb B STor MoMeHT o ero

coxpaHHocrrr Qafinrr aBToMarprqecKrl oKut3blBarorct Ha )KecrKoM ALIcKe

KOMrrbIorepa;
a

a

3aAasarr [apaMerpu crduru, I43MeHtt qacrory KaApoB;

flpon:roAnrb llpocTefiInlle V3MeH eH:zs. B nonyqeHHblx Qororpa$uxx,
He BbIXOA' Vg [pOrpaMMbI MII[KpOcKOIIa: HaHOcIITb IIOAIIIIcI{ vI yKa3aTeJIu,

Ko[upoBarb qacru u3o6paxeH[fl ;

. Co6uparr v3 rroJr) {eHHbrx pe3ynbraroB Qoro- v rugeocreMKrl,

co3AaBaTbIIpe3eHTaItrW,MoHTk|poBaTbBI4AeoponLIKLI.
Pacne.{arblBarb [oryileHHue rpa0uqecKrle Qafinu;



.[euoHcTpllpoBaTb[IccneAyeMbleo6terrbluBcenpoI43BoAIIMbIec
HIIMII PAVIHAIPOEKIIIIOHHOM 

sKPAHE'

pa6or Ha YPoKax 6uoloruu' qu$Ponofi

MI4IQaTbllccJleAyeurrfio6rerrHeoAHoMy
r{eHI{Ky, a rpy[Ile yqalquxct oAHOBpeMeHHO' TaK KaK

Ha MoHrITop KoMrlbrorepa' Bce noyr6yru' KoropbrMrr

o6reAunenrr B eALIHyro cerb c BbIBoAoM Ha TJIaBHrI

MoxernaoruoAarr sa pa6orofi raxAofi rpyuubr r{alquxc . 14 KoppeKrl4poBarb ee'

flpu rrrneAeHrrll USO6paNeiH[{s. HA gKpaH, y r{I4TeJI{ ecTb BO3MOXHOCTb IIOKa3aTb

rrpaBrrrrbH"rr -.op^* lefict"ufi c npeuaparoM' ou:"-1l"-o:i,:tT tontrreHHoro

uso6paxenux vr IIpaBIInbHocTb cAeJIaHHbIX K HeMy noAnraceft' yKa3aTb HA

AorryuleHHbre ouIIr6KI{. Vqarwlect coxpaHtloT IIOnyqeHHbIe uso6paxeHut B IIaIIKe

HA pa6ouervr cToJre vI IICIIOJIb3yIOT I',IX Anfi IIpI{foToBleHLIS npesenraqrafi vI

BI4AeoponI4KoBnn6oHaypoKe'rru6onprBbIIIOJIHeHIII4AoMaIuHIIX
sanaHuia.Y.{ureJlr MOX{3T IICIIOJIb3OBaTb nso6paxeHux B KaqecTBe

AeMoHcTpaqlroHHbrx o6reruos AJIfl o6lscHeulas TeM LIITI4 [pz [poBepKe

rro3HaBareJlbHbrx KoMrlereHqufi ytaur4xag"

[rasponofiMI4KpocKoIIfl'I{cIIoJIb3ytoIIpu[poBeAeHIII4cJIeAyIouuX
na6oparopublx Pa6or:
<IIpnroroBJIeHLIe MllKpolpelapaTa KoxtlIIIbI qeuryu JIyKa))' <fIpnroroBJIeHI'Ie

MI4KpoIIpe[apaToBpacTI,tTenbHbIXKJIeToKv_paccMaTpv|BaEhev|xIIoA
MTTKpOCKqIIOM)), <<CrpOenue CeMtH AByAOJIbHbIx vr OAHoAoJIbHbIX pacrenufi>>'

<Irlsyrenue BHerUHefo u BHyTpeHHeIO cTpoeHllt cre6nc Ha foToBbIX

Mr{KponpelapaTaD), <<IrIsyueHIIe BHeIIHeIO II BHyTpeHHefo cTpoeHufl JII4CTbeB>'

<Irlsyrenrae cTpOeHLIt BoAopoclefi>>, <I'Isyrenue cTpOeHIIe IIJIeCHeBbIx rpu6on>'

<<Ha6nroAeHue 34 ABlrxeHueM Upocrefiruun>' <zayrenue IIOKpoBoB TeJIa

pa3[UqHbrx xrLrBoTHbIX), <I,I:yrenue MIKpOCKOIII'II.CKO.O CTpoeHIIt KpoB?I

qeloBeKa Lr nsfyrrKrD), ( Ha6nroAeHrle KJIeTOK pacTeHuit'' xunoTHbIX' rpu6on

u 6arrepufi uoA MT4KpOCKOIIOM, IIX OnucaHl4e v cpaBHeHue)) LI ApyfLIx'

Tarxe llcrongylo qraQporofi MuKpocKoII AJIf, nneypouuofi pa6orn c

AeTbMtr, yBJreKaroqi*t", 6uororueft. Y'Iaquecs c yAoBoJIbcTBI4eM

ma, Sopvry rIbInbIIbI' pa3flutlHble rKaH]I

xxefi; qacrl,I qJleHrlcroHorkIx - JIaTIKLI'

KLI KpbIJIbee 6a6o'{eK' alacrrl xopAoBbIX -
6n, nolocbl' Horrv, v MHoroe Apyroe'

oqenr Bax(Ho, trTo MHOr.Ue vr3 I{CIIOJIb3yeMbIX O6rerros ocTaroTct XI4BbIMLI'

y.rarquecs [poBoArT r4ccJIeAoBaTeJIbcKyIO pa6oryu, uclloJ1b3yq pe3ynbTarbl

rroJlyreHHux Ha6lro4eHufi , 3alqulqaror cBoI4 rIpoeKTbI'

Irlcuorr:oBaHr4equQponof oMllKpocKonarloBbrrrlaerypoBel"-y:::::-y::

""r"J;;;##;;ffi; 
o6yrarorquxca, pa3BrBaer rrx cuoco6nocru K

r^^dn crarrt-rrnfi

ffi:ffiffi#"ycBoeHrlroyu,nuir''u*P"tn""":i3:.':::.,:"Yffi ffiT:il:
;ffi;;;;;;;;;"fi pu6o""r. rlpu oroM pearl'I3vrorc{ ocHoBHbIe AI4AaKTI{qecKI4e
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rrpI4HIIIIIIbI

HAYTIHOCTI'I.

o6yueuus,aoco6errrroIIplIHIIu[HaHIsAHocTI4yIIIpI4HIIun



Efrle OATU4M I,(HTepeCHbIM BpIAOM AetTeJIbHOcTI{ AJI1 y'rau{r

pa6ora c qzopoBbrMrr ecrercrBeHHo HayqHbIMlI na6oparopllfMll. MO6ulbllbre

qnQponnre ecrecrBeHHo-Haf{Hble Jla6oparoprll Jla6[ncr c MyJIbrzceHcopHbIM

perlrcrparopoM AaHH6IX - 9ro 6ecnponoAHble na6oparopllu, yMelllarcquecfl'

6y*n-""o Ha JraAoHu, I{MercIIIr4e HeCKOJIbKO BCTpOeHHbIX B Koplyc AaTTII',IKOB LI

rlopTbr Anj[ [oAKIrOn eHvrs. AOIIOIHI4TeJIbHbIX BHeIUHLIX AaTqIdKoB . wvepeuut'

MOryT HaqaTbcr rrprMo B MOMeHT eIO BKIIOqeH]1l''. B KJIaCCe Jla6,{zcr Mo}KeT

B3auMo.Ueficrsoearr c KoMIIbIorepoM qepe3 USB-ra6enn wII4 6ecnpoeoAHoe

coeAuHeHze Bluetooth. |,{nr npoBeAeHuf, I{ccJIe,4oBaHvIi4 B IIoJIeBbIX ycnOBLlf,X

Jla6[racr r4Meer aKKyMyJrf,Top Ha 150 .IacoB pa6orbl, rpasuuecKl{fi Lucilileil-

KHororIHyIo KnaBuaTypy I4 IIaM.grb Ha 100 000 I{3MepeHIIfi'

IIa6 nucrc E u ol orz.s BKJIISq aer B c e6 fl . cn e AyIo 1qLI e A aTqI4KLI :

,{aruur ocBelrleHHocrll or 1 Ao 55 000 JIroKc

MrarpoQoHHblfi AarquK or 58 ao 93 aB

EaporvrerP or 30 ao 110 xIIa

,,{aruur reMrreparypbr r4ccJre4yervrofi cpeAbl or -251o 110 oc

,{ar.rur TeMneparypbr oKpyxarorqefi cpe4bl or -10 ao 50'c
,{aruux ZK-reuneparypbl -70 lo 380 oC

,,{aruux AaBJIeHLIt ra3a or 0 lo 300 rlla
pHor0lo 14pH
,{aruur MYrHocrI4 or 0 Ao - 1000 NTU

,{aruur pacrBopeHHoro KrIcJIopoAa or 0 lo 14 ur/n

.{aruux IICC or 0 Ao 200 yrcpoB B MpIHyry

,.{arullr BJIaxHocrI{ or 0 ao 100%

,,{arwlr Y@ LI3nfIeHkTs or 0 ao 400 rraBr/v2

B csoefi pa6ore fl. rrcrroJrb3yro ecrecrBeHHoHayrlHble na6oparopnn Anfl

na6oparopHblx pu6ot LI AeMoHcTpaI\uV oIIbIToB no uccneAoBaHl{Io Susuoloruu
p€t3[I4tIHbIX opraHrl3MoB, HarIprIMe M]I)' <<BH'4eneHze

KlrclopoAa npu Sorocznre3e>), (( pocr v pa3Bvrrvre

KoMHaTHbIX pacrenufi>>, <<CpanHenue Lr BbIAbIXaeMoro

BO3AyXa), <<PeaKrILr;1 cepAeqHo-cocy,{ucrofi cLTCTeMbI OpraHLI3Ma Ha

Ao3trpoBaHHyro Harpy3Kp>, <<3anncuMocrb Mex{Ay Quauuecrofi uarpy:rcoft vI

ypoBHeM ,"apaat""aa*oao o6ueno>, <<Bnusnue pa3nLTqHbIX aduoruqecKl4x

Qarropon Ha xr4Bbre opraHlr3Mbl). Moxno c yclexoM IICnOJIb3OBaTb

ecTecTBeHHOHayqHbre na6opar opuvr AJIS pa3nLTqHbIX BHeyporIHbIX kT CCJIe gOaauuit,

np eo6p as eBbIBaTb nonyqeHHble AaHHbIe n rp aQra Kvr vr Al4arp aMM bI, aHaIIvI3Ilp o BaTb

r^x vr krcrroJrb3oBarb B 4anrnefiruefi pa6ore. Haupuuep, [pI4 u3y'{elJv'kr

KLTCJTOTHOCTU pa3nI{rIHbIX BeIIIeCTB, yqaulLTecf, caMocTotTeJIbHO AenaIoT BbIBOA',

qTO MHOrI4e IIOIIyJItpHbIe HaIILITKII BpeAHbI Ant nl4llleBapuTengrOfi CLICT9MbI' a

Ilplr ucloJrb3oBaHrr}r HeKOTOpbTX MOrcUII4X CpeAcTB neo6xoAllMo rIoJIb3OBaTbQfl

lepqaTKaMI'I AJI' 3 aIrIrITbI KOXHbIX rIOKp O BOB'

I4cnolrg oB aHlre qusp onux la6 op ar opuir cro co 6 crByer 3HaqureJlbHoMy

noAHtrTLlrO r.rHTepeca K npeAMeTy I4 IIO3BOJUIeT TIaIIII4MCtr pa6orarr

caMocTof,TeJlbHo'noJry^Ia'HeToJIbKo3HaHu,Iso6nacru6uolorkln,HolIoIIbIT

.IIC'TEJIbHOCTU AIIfl r{aulI4xc{ flBrseTcfl.

pa6oru c uHrepecnofi Lr . coBpeMennoft rexnzrofi, KOMfIbIOTepHbIMH



uporpaMMaMu, orrbrr rrccneAoBaTeJrbcKofi AesTenbHocrrr, I4HoopMarILloHHoro
noLrcKa u rrpe3eHTarluu pe3ynbTaToB I4ccJIeAoBaHrIf, .

floAsoAf, LITor, MoxHo cAeJlarb BbrBoA, rrro npzMeHeHue B IrpaKTuKe

npenoAaBanvrfl.6nonorralr qnQponrrx o6pasonareJrbHbrx pecypcoB cuoco6crByror
rloBblrueurrro IrHTeJIJIeKTyanrnofi aKTLIBHocTLI ) raulrlxcf,, a .3Haqur 

vr

a$QexrunHocrrr ypoKa. I4rvrenrro oro o)KlrBrf,er rrpoqecc o6yrenux n AeJIaer ero
coBpeMeHHbrM. ,{axe caMbre nacc}rBHbre yqarquec.f, BKJrIoqaK)Tct B aKTLIBHyTo

AerreJrbHocrb c oIpoMHbrM )KeJraHr4eM, y Hrrx na6noAaetcg pzBBI{TLre

opurrrH€tJrbHocrlr MbIIrrJIeHpItr, TBopqecKoro no.uxo.{a K pelxaeMuu npo6JIeMaM.

Bce Aenaer ) reHr4xa 6onee rroAroroBneHHbrM K )Krr3Hrr n 6ypno pa:lBr{BarouleMct
qr.rQponoM Mrrpe.

Y.rurem 6uororuu MaroueAraAxlreBa A.A.
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