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BHeypouuat retrenbllocrb sro pecypc, nosnollrcrqufi ilrKoJre Aocrzr{r, HoBoro
KarlecrBa o6pasoeauur. BueypoqHa.f, AerrenEHocrE, rrrnoJrbHr4KoB - o,ro coBor(ynHocrr, Bcex
BITAOB AeflTenbHocrl4 llIKoJIEHliKoB, n roropofi B coorBercrBl4l4 c ocFroBHofi o6pasonarelr,gofi
uporpaun'rofi OY pelrarorc.a 3aAaHH BocnaraHr4fl 14 corJzraJrv3ar\ilv, pa3Burr4fl r4FrrepecoB,

S opnarap o e aH rrfl yH r{Bepc a-rr bHbrx yue6 n rx gekcr nuil.

flporpan'rv a <<JIa6oparopwfl r{yrec) Ha[paBneHa Ha SopMr4poBaHr4e 14 coBepueHcrBoBaHr4 e
yHlrBepcanr,Hblx yue6Hux 4eficrBufi, ueo6xo4zrrabrx rrpr4 u3yqeHuu ecrecrBeHHrrx Hayx. B
MAOy COru .llb2 4erZc:rnyro npo0r4JrbHbre ecrecrBerrHoHayr{Hbre Krraccbr tra ypoBHe COO,
no3ToMy peaJrrBar\r4r npolpaMMsr <<Jla6oparopr4q rryAec> Haz6onee aKTyanbHa.

-Hac Oxpy>raer MHo)I(ecrBo xLrMl4qecKr4x BerqecrB,, C paunero Bo3pacra 1etu na(itro,4aror
pa3nl4r{Hble XIrMI4qeCKI4e {BneHI4t: rrpl4 rrpr4foroBJleHr4lr recra - ralxeHlze coALI yKCyCOM, TTOCJIe

c,Kr4ra[ufl' llpoB - o6paeonaHue ylonbKoB, I{a HeoKparxer-rHbrx Aeran-sx KarreJrzr - norBJreHrre
p)KaBqI4HbI. V naa:renbKllx roqeMilqeK Bo3Hr4Karor Bonpocrbr: 3ar{eM Hy}r(Ho ,4o6aelxrr co4y?
llovervry rocJle Kocrpa o6pasyrotc t yrtw? lloverr,ry loflBrrrercq px<anvzua? flpo.rnrrercx
allrepec K xlzMuqecrofi uayxel Oco6enno Benr{K oror t4HTepec y MnaA[rr4x rrrKonbHrrKoB, a Bor K
'9 r<naccy roqrh coBceM nporlaAaer. floorouy r4syqarb ocHoBbr xrrMrrqecKofi uayxu HylKHo c 5
KJIacca, To ecrr, c rofo Bo3pacra, n koropou rrHTepec K oKp)ilKaFoueMy Mktpy oco6enno BeJraK, a
Orleul4aJlbl{stx suaFrzfi IIoKa He xBaraer. flauuutit Kypc rlr]3Borqer orBernu) Ha MHorue Bofrpocbr
MaJIeHIrKI4x rloqeMyqeK, npuo6pecrll IlaBbIKI4 caMocrorrrelrnofi rr 14ccneAoearerscrofi pa6oru.

flporpanarua npeAHa3HaqeHa rnfl oGyuaroqzxcr 5 rcraccoe. flporpanrrua rr,Meer
ecrecrBeHHo - HayqHylo HanpaBneHHocrb, paccqr4TaHa Ha 12 qacoB (zs Hr4x 9 .racon
:ra6oparopHblx I4 npaKrl4qecxux pq6or). llporparvrMa BueypovHofi 4erreJrbHocrt t paspa6oraHa
I{a ocHoBe eLnropcxoil nporpaMMbl A.E. fypeeuva, J\.A.. Vlcaeea, JI.C. l-IoHraxa <BeeneHrae B

ecrecrBeHHO-HayrlHEIe [peAMerbl. EcrecreosnaHr4e)). Co4epnauue rrporpaMMbr 3HaKOMrrr
o6y'latorquxctt co ceolTcleaMla BeilIecrB, Koropble Bcrper{alorcfl B I{a[reM .qoMe, crraecefr, a
TaK)Ke c :ra6oparopHblM o6opy4oqaHl4eM, Koropoe npr4Meuflercfl rnfl. r4x r43yqeHkr{, 1ogloMy
)/poBeHb ocBoeHVfl rlporpaMMbl MoxHo onpelenarl rcax o6rqer4HTeJrrreKrya,rsnufi"

flporpananaa cocraBJIeHa c yveroM Bo3pacrFrr,x ,,rco6enuocrefi r'r Bo3Mo)nrrocreii 4erefi;
El To )I(e Bpel\{t co.4ep}I(I4T 6ollurofi pa3Bl4Baloqufi noreuquanHa3aHflTLrflxpe6xra3HaKoMf,Tct
c' ,ra6oparopHblM o6opyroeauueM, npuo6peraror HaBEnKr4 pa6oru c xrrMr4rrecr<oft nocy4ofi u
t'qarcs' [p(]BoAlITb lpocreftuue SKcnepuMeHTbI c co6nroleHr4eM np?rBrrn rexFrr,rKr4
Ciegonacuoclu, [poAon)Ka]or pa:eitnalr yMeHr4A B npoer(THofi 4enelbHoc,ru. B Kar{erlrBe
peaKTI4tsOB I4cflonb3yrorct BeulecrBa, 3FIaKOMbre LertM: IroBapeHHafl. corrb, Ttr4TbeBafl colta,
yKcyc, nr4MoHltatr KI4CJTOTa, Caxap 14T.A.

{ens: fropnauponanve rrFrrepeca b6yuaroulr4xcr K

pa3 B r4Tpr e TBOp q ec K o f o n oTeH u r{ ana s r4|r Ar4B r,rAya,T b H b x
u3yqeHr4ro ecTec'rBeHHbrx HayK qepe3

cnocoSHocrefi o6yvaro[{r4xcq.

3aaa.rn:

l,Brrsears cI(JIoI{Hocru, cnocoSnocrt4, Bo3Mox(Hocrr,r yqaqzxcr K rrpoBereHuro ra6oparopHoro
3KCrrepr4MeHTa;

2" <DopuzpoBarb cl4creMy sHaunfi. yMeuufi, HaBbrKoB caMoc'r'oflrenbHo npoBoArlrb
:ra6oparopurrfi srclepuMeFrr, co6:uo4ax npaBr4Jra rexHr.rnr4 6e:onacHocrrz.
3.BocnurrrBurrb 3JreMeHTbr 3KoJroruqecrofi Kynbrypbr;
4 .P assvsarb;t o rr,IKy 3 Kc rrep I4 M e FITa,T bH o f o M brrxr eHa.s ;



5'<Dopn'rupoBarb y yuaLIII4 xc'' yMelrr,re npr4 N4eHrrb noJryqerrHbrc 3*ar'ufl.K perreFrrl.)
npaKTLrqect(lIx 3allaq.

0 u c atd u em b, q p ei yJr b nr o nt u p e or u3 u Ll tt u tl p o zp o"MM bt

"rLa.rr-rocrHnre
V o6yuaroulefocr 6yay:i crf opruupoeaulr:

- N'IorldBaUlIoHHat ocHoBa lletrenBFlocrn o6yunlsn:I4xcq, BKnroqarcu1afl cor\uanbnr,le. vqe6.uo-
NO3HA]BATCJIbH bIC J,I BI]EIIH I4C NIOTZBT,I :

- HHTepec K riccneAoBare.lrcroil Aorrenbrloc-t'v n ri3yrreHr4ro ecrecrBeHHbrx Ha)/K,

= ycrofrutztlt,Ifi nogHaealel;utttZ LrHTepec K IroBbIr\4 cnoccl6alnt I4ccneroBaHuq Be.qecrB;
- allel(ilarlloe roHI4N'IaHIztl tlpuqHH ycnelt-tHocln/uey<:nettrHocrl4 TBopuecKofi 4etnre:rtHocrr4,
- BHyrpeFIHtrflrIo3ur\ufl o6yuatorqu+oil FIa ypoBHe roHuMaFrr{fl ueo6xo4unaocrr4 TBopqecxofi
,{eflTefibHoc'rtrI, I(aK o/xHoro H3 cpe/IcrB caMoBbrpaxeHrifl B co(r4anbHofi rxusHl4;

Pery,'rnrunuue
tC6yq aroruz |t c x nay wtr c st :

- nprdFruMar,b ra coxpanrrs yve6Ho-T.BoprlecKylo 3aAaqy;

- yqlrrblBarb tpeAnoxeHr-rbre sralbr paOorn;

" rrnaHupoBulTb cBor.r 4efrc,rnu4

- oc)/tUecrBJlsrb I4Tofopttl't u notrtaloBbrfi rcOuqtolt,;
- aAeKItaTHO BOCnp14FIaN4aT.b OIIeHKy yrlaTen_{:

- pa3nl4qaT'; crroco6 14 pe3)i:rbrar' 4erZcluutr;
- BHocL{lb KoppeKl'uBsr n IeEclgt4il Ha ocnoBe r4x orIeFIKr.{ v,.yrqgrucAenaHHL,Ix orua6ox;
- BbrllonFltrrt, 1,ve6utte geit crsun.

l(o,vnr;,rruritrr,r B Hr,re

l/.{arufiecr cMoryr:

- AOnycKarb cyqecrBoBaHHe pa3nl4tIHbtX TOqeK 3peH.A.i,r u patnllqHbrx BapaaHTOB Br,IilOnHeHr4s
roclaBreHrJofi rnopuecrcofi :a4auz ;

- )itllrr},lBarb pa3IIEIe IvIFIeHI'ltI, CTpeMr4Tbcs K r(oopAr4Lrar]jtrv nplr BbrrlonHeHlrr4 KOTTJIeKTT4BI{brX

F'a6or:

- $oprr,rylupoBarb co6creeuHoe N4HeHr.re u no:luur4ro;

- AoroBapfiBirrbce, npr4xolr.rrb rc o6u.lev1, lle[reHH]ol
- co6l ro4arb KoppeKTrr ocrl B e r,rcKai: bre a H.ufl,x;

- 3aAaBATb Bonpocbr rro Oy[lecrBy;

- prcnoJrb3oBurrt; peqL Anr pefyn.sqa?r cBoefo 4eficrnux;
- KoH'rponap(lBarb 21eilcrnul naprtlepa u oKa3bIBa'rb r| corpy2lHarrecrBe Heo6xo4uuyro
B3aI{N4O]lOi\4O rrlb.

Il[osuanarer'ILHLIe

Ct6y.r arolrud fr cn u ay uur ct :

- ocyrlecrBJIJITb rIoI4cI( nyxcuofi rauQopvraqur4 Arrtr BbrrroJrHer{.aq rBopqecrofi sa4auz c
14 crroJrb:io BaHtdeM y.re6H orz u Aon onrlr4relsn ofi nr4Teparypbr ,



- HCIIOJIb3OBaTb 3HaKI4, CIIMBOJIbI. NJOAeIV, CXeMbr Anq pemeHr4fl ilo3q.aBa'renbHblx 14 TBOpqeCKr4X
3AAaLr 14 [peAcTaBJreHr{f, r4x pe3ynbraToB;

- Bbrcr(a3brBarbafl. B ycTHofi r.r rLrcbMeHHofi lbopMe:

- aHurr43r4poBaTL o6terttt, BbuenqTb fnaBH oe ;

- ocyruecrBJrf,Tb cr4HTes (ueloe ns i{acrefi);

- rrpoBoArrrb cpaBHeHr4 e. xlac cra tpuKarlr4 ro n o pa3HbrM Kpv repr4rM ;

- ycraHaBnr,rBarb Irpu qr,rHHo-cneIcTBeHH bre cB.fl 3r4 ;

- rlpoBoIl4Tl ua6nroAeHr4s, 14 SKcnepI4MeHTbr, BbrcKut3BrBarr, cylxAeHr{.f,, Aenarb yMo3aKnroq eHus u
BbrBoAbr.

llpu peana3a\uu AaHuofi tlporpaMMbr Hcrronb3yrorcr cneryrouue rexHoJrofkrr,r
1. MeroA rrpoeKToB.

2. IIU'tHocrHo - oprreHrr4poeauHoQ o6yuenue.
3. P azslaearcuee o6yuenue.
4. flpo6leuuoe oSyueHr4e.
5. Zu$oprvraur4oHHbre rexnoJroflrr4.

flo oxouqanuru danuozo Aypcs u4KonbHuKu dontx:ttt t

3Harb: rrpaBnna 6esonacHofi pa6otrr B [IKoJrbHofi na6opa'ropuu, ta6oparopHoe o6opy4oeanze
(xunrnuecxylo nocyAy, npIE6opu), ceoficrBa HeKoropbrx BerrlecrB, LrcrroJrb3yeMbrx e 6ury,
rrpeBparqeHr4r BerrlecrB, Tlr[br cnreoefi a cnoco6r,r ux pa31eneHufl.

yMerr': BblnorHqrb xI4MI4qecKl4 fi e(cnepuueHT no flnaHy. co6lrc4ar rrpaBrana rexHzKr4
6esonacuocrlr, rIoJlb3oBarbcfl cnuproexofi, n3neutunarb Ha'rexHI4r{ecK}IX Becax. rloJlb3oBarbct
N{epHbIM UI4nI4HApoM Ans u3Mepends o6relaa )KVAKocru, paslLersrb cMecr4 Ha cosraBJrrroulr4e
t(OMTIOHCHTbI,

(Dopuur pa6omu

l.LIulusnlyanbHafl. (ernorueHpre qHrr4BLrAyanbHbrx zagauuit, ra6oparopuux onuron).

2.Pa6ora B napax (nrrnolueuue 6ol,ree cJrolr(Hbrx rrpaKTr4qecxzx pa6or).

3.KollercrvBHafl (o6cy>ri4enrae npo6lerr,r, Bo3Hr,rKaloqux B xoAe 3aunruit, lpocMorp
,1eMoHcrpauufi xpruzqecrr4x on srron).

(Dopnor KoHmpofln

Bunolueur4e rzrof otsofo n ooeKTa



C o A ep trc u n u e ntr) o z l] ttrtJv ht

Tenea X. Bo,'rurebruan uayrca.

-Xt't:Ntpts, 
- LIayKa o eeluecrEarx. Or,l:zqecro4e 'feJ1a. l3erqecrea. flpanzra rexHr46rd

6e:onacHot:Trr nPI4 pa6olr: e :ra6oparlopuu. Jla6opa'ropHar pa6ora: 14 ccne.qoBaHr4e ceoficre
nuuleeofr co/lbr. BsaznroAeficrBt4e co,1br c yKcycoM. (3 .raca)

Terua 2. Hell:secrHr,re xrpeBparqeHtrfl.

'OIl3l'l'lect<l4e I4 xl'tivl14qecrl4e tBJreHl.u. flpz:nal(14 xhlvrp{Lrecrux pearcqzfi.
f[en'toucrpau].IollHblc'orbl'tbr: n:an1,ro4eficrBr,re xnoppr/lzl veall (ll) co rueroqbrcr (Bbr;1aAeHqe
ocartxa). e:;aki\'to;lleliclllt4e IraHKa c rcucrorofi (o5pa:loeanr4e.. ra3a,BbrneJreHLre renra),
n:aavo4eficrBI'Ie LueJIoqI4 c rcnclo'tofi c ucro,,lb3oBarrHeNr Qbenon$ranezna (a:uteHeHr4e r{BerT?),
fopeHHe IvrafHr.{rr (urr4e,reHZe relrJra pr cBel,A, rO.sBreHr,re :anaxa). (2 uaca)

-len,ra 3. Cexpe'r-u Lrabopalopprn q),Aec.

('e,,qtem 1. C nolaorrlbro r{ofo pa6orarcr xulvn{Klr?

Ilai5oparopu oe otiop1,4o BaFlze. Xuvz qecxas

Qapcf oponaj,r qaueqKa. Bopol.rKa.

trocyra: r<ol6a, npo6zpra, c,raKaH,

'[a6oparopuan pa6ot'a: Hap]4coBarl 14 rroArracalb xraMuqecKy]o nocyA)i: xor6y,
npo6rzpr,.y, craKarr^ rpapdtopoeyrc uarueur;/. BOpor{Ky. (l uac)

L'ercpent 2. I{ax Fre non\/qtlrb rpaBr\4)/ B xrzt\4lzlrecrofi na6opa-ropvtu?

'rIa6opal'opuoe o6opyttoBal't14e. flpr.r6oprr: ilrraluB. crraproBKa . [Ipanutarexr]rrKr4
(:ie:onacuocllll [pI4 paSole co cnLlprroBrcofi. JlaSoparopHar pa6ora: co6parr u pzsodparr
IUTaraB: 3all(:ellb cII?IproBI(y u rofacl'ITb nnaNlfl, codlroAan lrpaBr,IJra rexFll4r(u 6egoilacHocrz. (1
vac)

Cex:pen -?, r{r.o B x}in4r4rr l,io>nno lr:veprrr./

rla6'oparopHoe o6opy4oBaFII4e. I4zveputetLHbre npra6oprr: nvueitKa,naepurrfr qanr{H.4p,
Becbl' repA'loNlerp. ceKyLIAoNlep. llpanr'r,ra 83BelII4Balwtr., Jla6oparopuat pa6ot.a: B3BeurrrBlHr4e
['pyr:rra, cojrpr" BoAbr; r43N4epeHr{e odreva Bo,r-tbr Mepllrnr\4 rlr4Jr.rr{Apoivr.(2 uaca)

6e:onacusrx ctreceii.

14 cr\{ecr,l. Cmecu onuopoAHbre 14 rreo4HopoAHbre.

Jla6oparopnaa paSora: [pI4I'oroBJreFrr4e cvect:ii oAHopoAr{brx (caxap + no4a) u
I-IeoAllollollut'tx (uaclo -F 39212, )Kexe3FIbIe ouLrJrKr4 + pe:.{Hcrfi ilecoK, cotrb + pe.rHofi uecox) (1
.rac)

Teua 5" Mr,r IleJraepr uy4eca!

C-'no':o6u pa3rleileHal ciineceii: olcrar4naHr.re, 4efictErue MafI-IIzroM, rfu:l,rpoe aHr4e,
BLIIapuBaHi're. JIa6oparopIIae pa6o'ra: orcrilr.rBarr[re. re;ficlnne NrafFrarou, cf r.urrpo BaHr4e)
BI)l llap14Bar IHe.

T'eua 4. Peqenlrr

9r.rcmte Beu{ecrBa



I4rot clnoe 3aLr:lr't4e. flpoex'rnax pa6or-a <o.r14olKa 3arpr3HeHHoil no3apeHuofi co.rz>
(pa:4e.nlrrl crvrecb coJ'rr4. xrele:nr,rl< orrnrror( H peqHoro necrca). (2 nca)

T'elt o m uq e c K0 e' nJr 0 H up o s a H ue

neqre,rl,uocts
qaruuxcfl

Oopvrynrzpyror
yue6nyrc, 3a1aq{',y Lj

penaror ee.

Pa6oraror c

:tzreparypofr.
l4syuarcr npirBr4na
TexH14Ktr 6esonacnocrn.
Zccle4yror ceoiicrea
rurqenofi coAlr ro
IInaHy.
Ilpe4cranlaror
pe3yJILTaT, Ae.[aIoT
BbrBoAbr. Oqeuzearor
cBoro AetTeJIbHOCTb.
UpaBHrrBaror )aBJIeHrrr,

/xeIarcT
flpzeol.stl
npzxirepbr cfz:uvecnzx
KI XHMIIqCICKI{X

sereHufr..

Ha6,rrcrAaror
XI4MIII{CCKIIE'TBIICHUfl,
aHanv3r4p'rroT u
cpopvlynvrpyror
tIpH3HaKu XI4MI4qeOKIIX

KIII,I I4.

Uizyuawr
,'la6oparopuyro
ilpaBr4na TE,
TAMqTK14.

Oqeuznaror
IeTITeJIbHOCTb.

Pe4enrt,r
6e:onac: u slx crvr cceil.

Pa6oraror
rurepa'rypoil
flpzeo4lr
rrp?rMepbr oIHo poAllbrx
14 HeoAHOpOAHbrx
cnrecefr.

Blrnolu.rrrcr
ra6oparopHyro pa6ory
I]o [pIIfoTOr]neHIIIO
o!,Hopo.qHbrx u
IreoAHolloAuux clrecefi ,

rrocyAy,
0o3naroT

CBOIO

{eure,rr,no,clr
tIeAarofil

Bonue6ualt Hayl(a. 2 (reoprar)
I (rrpanrraxa)

Cos-4aer npo6levuyro
cPrTyarlr4Fo

(upe:ei-rraqrrrn)

Ilounrae'r yqaquMcr{
cQoprvryrurpoBarb
yue6uyro
KOHTpOnL{p}rr?T ee
pelxeH14 e.

Anaraanpye'r pa6ory
ysalI.];l4xctr.

Co:4aer npo6:revHyro
C14TyA-qflrc)

(IenloH clpprp,yer
pa3IIZLIFI[,Ie jilBJIeHH'I,

npocr,rr
CpaBHPITI)

/lenao ucrpup'yer
X14M'II{CCKt4C'IBJICH14',

Oqeuatar:r
AeflTeJIbFIOC'Ib
yqalur4xc.{.

Peryl rap1,e.T flpouecc
o6yveu al.

lJer.r:lneclntre
illpeBpztueHr4r.

I (reopnn)
1 (lpai<'r-r.tca)

Cexlterrr
.la6opa'r oprr 14 Lrv,4L-c,

4(nparcrnrra)

1 (nparqrurca) Cos4aer rpo6reMnyrc
cr.{ryarI[rrc
(4evorrcrp npye'r
pa3JIIirIFIbIer CMeCH,

[pocll.f )iqarur,rxc.fl
cpaBrrlrlb HX).
I Ianpastrr,:'r pa6ory
'/qar]Ilrxorr. ,\aer
peKoN{oFrAauuH rro
BbIIIOI t]EHZIIO

:raSoparopnoro
3KCIeDlI Mel.ITa, co6molaa npaBwIIa

BLIBOIbL

CBO14

CBOLl



AHalasupyer pa6ory
yqauzxcq.

TexHrlKLI 6egonacuocru.
(Doprvrylupyror

BbrBolbr, Oueuusaror
CBOIO .IIEfl TEJIbHOCTb.

5 Mu 4eraeu uy4eca! 2 (lpBr<rur<a) CosAaer lpo6leuuyro
cr4Tyau14ro

.!err,ronctpapyer
cnoco6u pa3,4eneHr{t
culecefr : orcrar4BaHI,Ie,

4eitcrsue MarHr4ToM,

dla,rrlponanne,
Bbrrrap14 BaHpre.

Koulporapl,el
aHaTr4314 pyeT

AerTeIbHocTb
yqaxIHXc.q.

BrrnolHsrcr
na6oparopnyro pa6ory
IIo pil3AeneHr4ro

OAHOpOAHbTX LI

HeoIHopoIHux cMecefi,
co6lrc4ar ilpaBvrna
TexHI4I(LI 6esouacHo0rz.
@oprraynupyror
BbrBolIbI.

Bunorursror
npoexrHyro pa6ory
<<PasneffreM cMecu))
(CarraocrorreJrbHo
rrnaHr4pyroT perrreHr,re

yue6uofi 3a4arrv vr

pa6oraror tro cBoeMy
rrnaHy. OqeHunaror
cBoro Aerreluocrt).

Jllrreparrypa Arq peaJrrf 3aunrr nporpaMMbr

1. Te6ueea E.,4. Xurrr,rafl Arfl Marr:,lntei't I xututus B rrrKoJre J\! 5, 2008
2. Maxeee A.(D., Ocorocrorc 4.H.. TroueHuenaT.C.lBareororur B rrperroAaBaHvrvl

xuMr4pr B rrrKorax Cenepia.- .fxyrcrc, 1999
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