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TIOfl C HI4TEIbHAfl 3,{ tIT4 C ITA

o6pasonare'TbHas [potpaMMa <<(Dnsr.rKa il 3Ko!.rorlrfl)> flpercraBJrrer
Jo[o";IHI'ITeJIbHoe I43yr{eHI'Ie 3Korofr4lrecrcofi Hayr(r4. Peana:yerc, B yqpe)KreHr,rrx
'lo[o'IIHI4TerIbHoro o6pa:onauur Aerefi no 3r(oJ,ro[o 6uorornqecrcofi
HarIpa B",IeHHOCTlt.

Bu: nporpaMMbr: naog,reuu[poBaHHafl. pa:pa6o.raua Ha ocHoBe rporpaMM,<3Jopoele I4 oKpyxarou-la, cpeAa) noA peAarcUzefi B.T.Bena.{Koacxo[, Koropa,
ocHoBaHa Ha 3{oponle c6epeiaroulena $arrope; <flpzpo4 a r,t L\r4Buna3arlhr) noApeJaKIIlIefi B'C'L[u"IoBa, B Koropoit paccvarpaBarorc, HayqHo - TexHr4rrecKzepa:pa6orxz w wx BnuflHue Ha oxpyxarouiafi MVp, <<fro6a,rsgrre npo6leu*,rqe--IoBerlecrBa)) [oA peAaxur'reil T'B'Kyvep, B Koropofi yxa:auu Sopnrsr pa6org cr.ro6aruusrurz npo6JreMaM14 BCero qeJroBeqecrBa.

HosHsua flporpaMMbt: sKoJ'roru43at]vlfl coBpeMeHHoro o6pa:oeaHua, T.e.lI3)'qeHI'Ie 3aKoHoMepnocrefi orHotueHlu opraHlr3MoB c oKpylKaroqefi cpeaofr-BereHI4e Halrlefo BpeMeHh. I4zyueuue 3Konorr4rtecKrzx zsauuil Moxer
pea-rrrz3oBbrBarbcf, npr4 rroMouu Aauuofi [pofpaMMbr, Koropa, 3HaKOMr4T C
'locrI4xeHvlfMt4 HayLrHo- TexHL{qecKofo IIporpecca u efo 3KOrOft4 r{ecKuM14
[oc-'IeACTBr4flMV' Pacultapeuue rzHsoprnraru3ar\vu 14 KoMrrbror epu3ar\vtnLIeJoBeqecxofi AeflTenbHocru, ee aBToMarh 3ar\t4u) a fnaBHoe-pe[reHI4e
r-ro6a'rlustx 3KoJIoraLIecKl{x lpo6,rev, zc[Ionb3o BaHWe HoBbrx 6e:olacurrx
\laTepVaJIoB, ycKopeHHoe pa3BI'ITae ?HepreTI,IKa Ha oCHoBe eoso6HoeJrrreMbrx,
albrepHarl'IBHE'Ix l4crotIHpIKoB SHeprI'Ilt, eueproc6eperaloxlr4x lpor,r3BoACTB,
5e:orxonHbrx rexHo,rorzfi - KpoMe 

-6ec.nopuoi* 
6,rai, Hecer c co6ofi yrpo3y

rlltBLl'I43ar\vlr4' Y'ryurueuue rcovQoprurrx ycttosuit >Ku3Hr4 ,rroreil yctilruBaereo:-leficreue qeroBeKa Ha oKpyr(aroulyro cpeAy, nopoxraer r,ro6aarulre
:errorpa0[LrecKue, cbrpbeBbre, 3HepreraqecKr4e u MHorlre Apyrr4e npo6renrsr.

Arcrya,rrHocrb nponpaMMbr: rrpofpaMMa fiperycMarpr{Baer ,,olrcK LttroJroroBrcy 6yayurl4x ((reHeparopoB ugefi>> B npollecce Bbr[oJ,r HeH1ofl TBopr{ecKr4xzalaunk, BbIuorIHeHI{e nccJ'IeAoBare,rlbcKax pa6or, Koropble Hocrr He ToJIbKoTeoperl4r{ecxufi, Ho u rrpaKTlzrie cxuit xapar(Tep. locraxeHr.re BbrcoKaxpe3ynbraroB BO3MOXHO He TO,TIbKO OTrrr4rtHWKaMu, Ho u LleneycrpeMJreHHbrMa
-f erbM r'r, y )Ke cAen aBruvMW npos eccnoua,rru rrfi err6 0p.

fIparcru.recKafl 3Haqr.rMocrb: lauuan o6purouurenbHa,, nporpaMMa
opueHTHpOBaHa Ha u3yr{eH]He ilpLlLtUH, nopoxAa}ou{Hx 3KOTOUZT{ecKr4e npo6lenatr.t{arue Bcero oHta cBq3aHr,I c Aocrt4 )KeH vflMV HayrrHo_ TexHp{qecKoro rrporpecca,
Q1'u:anaeur Koropbrx - $z:rzxa. Kpove ,ryi"nr, \pu.,vH 3KoJTorr4qecKoro
3arp'3HeHas oKpyxarouerT cpenbl, AerI4 I43yqaror cnoco6sr r4x npeAorBparueHrz, Lr
_r[rKBH-laqr]H.

caq3r IporpaMMbr c yx(e cyulecrByroul,M, ,.o AaHHoMyHanpaBreHuro: HHTefpr.lpoBaHr.re zuasuit yqauaxc s s o6tacrr,l HayK, a3yr{arorqux
lpl4poAy: (rrz:nxor7, xuMueir,6uororuefi u reorp arluek.
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O6pa:onareJ'I bHa, [porpaMMa < (Du:ara r4 ?Konorar)) M oA uQ u u H po Ba H Ha q,
cocraBJreHa Ha ocHoBe MeroAHqecKHx noco6afi rto 3KoJ]oruu,luolotztvt, $uzuxull \Il\lul4. O6pasoearerbHat [porpaMMa orHocHTC, K fKod'rot-o-6uoloruqecrcofi
HanpaBneHHocTpr.

Ileru: yflcHeHr.re cBfl3v MexAy cocro.f,Hr4eM oxpyNarorqefi cpeAbr u
Slr:ttuecxruu nporleccaMh. Bsrqe,Teu14e ?KoJ,rofr4LIecKLrx npo6,rena v nyrefi Hx
peueHr4r.
3a:aqu:
Odyaonque:

cQopuapoBarb y yqauuxc, [peACTaBJreHr,re o B3akrMocBf,3r.r seileuuir B
flpllpoAe u UX II3MeHCHUL{ rloA BJ'II4THLIOM aHTponoreunOfi IerTeJTbHoCTH, O

Qu:rzvecxl4x MeroAax 3aurnTbr oKpyxarourefi cpeAbr or 3arps3neuufi ou6pocaruz
rexnocQep;;r v 6arca;
t u&Yql,ITb ua6lrc4ars [pHpoAHbIe fl,BreHzfl,, olleHlrBar b BrruflHt4e Ha Hr4x
aHrponoreHHoro Saxropa;
. ueYr{I4Tb l.I3Meprrb napaMerpbr cocToqH]?Lfl r,r olpeAenrrb xapaKTepr4crr4Ku
npoueccoB or(pyxaroulefi cpeAbr ;

o c0opMl4poBarb MoTLIBLI K caMocrorreltsofi [o3HaBare,ruHofi 14

r I c c.-I eAoBareJ'I bcKo il gent e lsH ocrI4 ;

o coAeficreosarb pa3Br.rrlrfo collzalruofi aKTLrBHocrr4 yqau\vtxcf .

Bocnumot6fitou4ue:
t QopMI4poBaHIre y o6yvaroquxcfl HpaBcrBeHHocrr4, ryMaHr4crt4 qecKax
oruoureuufi,
. QopMplpoBaHple co3HaHLu I4 caMoco3HaHr4fl, roHHMaHut caszeil c upupo4ofi,
x1.-rrrypofi,
. $opMl4poBaHue yueunfi cpaBHuBars, o6o6u-1arb; npao6rqarr K rocroflHHo
\reHfl roruefi cq Hoeofi u u$opnraurza.
Pttsusrtou4ue:
. pa3BHBaTb npoAyKTlIBHOe Mb[rr,'reHr4e 14 [paKTr,rLrecKHe HaBbtKr.r efo
IIpr1\reHeHHf,;

. pa3BHBaTb r(pyfo3op, raMflTb, peqb, MF,rrrrJreHHe yqaulHxcr.

. pa3BI'lBaTb MbICJIUTeJ'IbHble npOUeCCbt (nastruJIeHr4e, paCCyXAeHue,
optteHTHpoBaHHe n npo6,'renauofi cvryaL\uu il HaxoLVTb tpvrtLtHHo - cJreACTBeHHbre
cer:rr ).

Or.ruq[reJrbHbre oco6euuocru rrpo[paMMbr: IIpe4,raraeMat
oSpa:oeareJrbHa, rporpaMMa opr4eHrr,rpoBaHa ua Aerefi, Koropbre B 6yayuela
est5eprr ecrecrBeHuo-uayuHsrfi npoQrzrr o6yueuun OcHoeHoe coAepxaHHe
CBr3aHO C [OnyqeHUeM AOIOnHI4T9JTIbHOfO MaTep[aila, a TaKXe C OCBOOHL{eM

npal\TI{qeCKIzX HaBbIKOB npoBeAeHI,Iq 3KclIepaMeHTOB, 03HaKOMneHpIeM C

\rero-fa\rH HccneAoBantuit, xapaKTepHbrx An, pa3nr4r{Hbrx r43yr{aeMbrx pa3AeJroB.

llporpanaua < @u:aKa v 3roJ'rorr4fl) npeAHa3HaqeHa Anfl yqau:axcfl l3 - l5
-ler tt .locryrtHa Lilfl KaxAoro v3 HVX, xoropsrfr crpeMVTC, r( trpr4o6pereuuro
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C O-1 E P'INAH UE IIPO| PAMMbI

Terra l. BeeAeHre B rporpaMMy.
Tettpua. BseAeHHe. MeroAsr lrayrrHoro rro3HaHVfl rrpllpo4r,r floHa.rr4e o Hayr{Hbrx
''i3ltr-13\ no3HaHI4, oKpylKaroulero Mlapa. Po,ru 3Kcrrepr4MeHTa yr Teopr4a B

-ltrr'3CCe [o3HaHI4, rlpl,rpoAbl. Hayvuue ruiloressr. Poru MareMarr4Kr4 B Or43HKe.
'3.:;;lqeCxtte 3aKOHbl U TeOp14I'1, fpaHUI-lbl WX rtpuMeHhMOCTH. @ZSI4.IeCKaq
:::::l{Ha \lHpa.
ll pu xttt ttxa. BurnolHeHr4e KoMrbrcrepHbtx npe:euraqzrZ.
Terra 2. OcHoesr tpu:uvecKtrx rHaulrfi o ABr.tlreHltrr re!,r.
Teopua, OruocareJlbHocrb MexaHr4lrecKoro EByr>KeHLtr. flepeueuleHue, cKopocrb,
'..-iiLlpeHrle, YpaeHeuue paBHoMepHofo [B]a)KeHUfl. Br,ra paBHoycKopeHHofo
-3;txeHI1.q. Ypanuenue ABHx(euw. Cxopocrb, rleHTpocrpeMr{TenbHoe ycKopeHue.
llpuxrrrttxo. lTa6oparopHa, pa6ora: Onpe4eleHr.re cKopocrrr rapr4Ka e rpy6xe c
J.r-trir. Ja6oparopHa, pa6ora: l4:uepeuue ycKopeHa, cao6oguoro na1eH4fl.
?: :Hrre 3a^laq. Zroroeoe recrtlpoBaHHe.
Terra 3. Euoccfrepa.
Tettpun, Maruursoe rore 3ent,Tu. Coluequafl aKTuBHocrb u uoHu3aq.utl
:-:,1rr.depHoro Bo3Ayxa. Zouocsepa. Bnttul4e MarHarHoro rro,T, 3eulpr u lpyrr4x
,:.--tr{HllhoB MafHurHofo norfl ua 6uo,rofl4qecKl4e o6:r,ercrlt. flpucnoco6,renue
--':. rHrr3\1OB K MafHr4THOMy [OJ'rrO 3ev'ru. ArlaocQepa 3ena,ru. Cocrae v
-;r3i:cecKIIe napaMerpbl arl,rocSepur. 3ua.reHrze corHeqHoro v KocMar{ecKoro
.:,-.''qeurrir An, )ril43Hpt Ha 3ena,re. Pols gu$$yztw. flaana:ou r43MeHeHr.rt
-:1.::lap3T\pbt vI ero BtuflHlz,e Ha )KrzBble opfaHr43Mbr. 3uaqeuue BJraxHocrt1
r --'l-\ ra. (Dtr:uqecKa, [pLIpoAa napHr4KoBoro e$$eKTa v ((o3oHHbrx Abrp).
flpuxtrtrtxtt. Peuleuue 3aAar{. ,la6oparopHbre pa6orsr: Ycroeur, Brfi.f,rou(].ie Ha
, : rf I rr u- T b n p oreKa H vn gu$ sy znn . L4zvepeH r,r e BJr a)r(HocrH Bo3Ay xa.
Terra J. 3arpfl3HeHue oKpyx(arcuteii cpeAbt.
Tettpun 3arpr:ueuue arvocQepsr. OcHoeHsre 3arpr3Hf,roulue BeulecrBa.
3::;t'-;trtocrb creneHu 3afpfl3HeHzr arnaoc$epbr or Bbrcorbr. <O:ouosbre Abrpbl) 14

-1311:1b.. .,\'lexauu3Mbl)) ycvneHLrfl fiapHrrr(oBoro :t|lQeKTa v Bo3MoxHocru ero
- -.-.,J-:eult.q. Knc,rorgste Aox{E14. KoueercrlzoHHbte rtoroKI4 B IIpoMb]rxr'IeHHbIX
:,--,.--\.. I IcnapeHne )KltAKoro ronJTHBa c noBepxHocra orKpblTr,rx xpaHunr.ru-I,
3...:.c..;le TpaHcnopra Ha cocToflHLle Bo3AytxHofi o6o,roqrcu 3evlu. 3arpa:ueHr{e
::1.1,-1--:,3f bl rlpll aBl4allorerax t4 3alycKax KocMhlrecKr4x anraparoB. 3arpasueuue
:,'-)- PacnpocrpaHeHae 3arpr3Hqroulrrx BeulecrB B BoAe. CyloxoacrBo. Btusuue
:r- -i.-:crl"1 u-lSHKLI Ha xl.13Hb B BoAoeMe. I4cno,rt3oBaHI,Ie 3aKoHoB MexaHaKI4 npH
: - J3:'r 'qcrBoBaHI'lH pa6orll ot.u4crHbrx coopyxe:auit. OLr:u,-recxoe 3arpr3HeHr4e
-:ll'..:..1:t-ru-lefi cPeltt. Btusuue en6pa4uu Ha cocrorHrze rei.r. Lllyuoeoe u
...-::llB\ r\oBoe 3afpr3HeHHe orcpyNaroulefi cpeAbr. 3nyxoaofr pe3oHaHC u
1,,.-:;:, rtst. 3xo-'torulqecKoe BnufHVe 3neKTpoMafHlzrHofo I43nyqeHufl. II3|I,
:,:- - 3f.1il cBr3I1. SXO,rO|HLIeCKa' XapaKTepI4CTVKa
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[ar\ r{eHHr'r. Kpl ronopor paALroaI(TLIBHbIx 3JreMeHToB B [pr4poAe 14 ero BJrr.rrHr,re Ha
rillBEre opraHH3MbI. Ecrecrseunrtfi paruauvouurrfi So., u ero [3MeHeHae B

Prx.-rbrare aHTponofeHHofo BMeluarenbcrBa. 3arpr:HeHhe oKpyNarorqefi cpeAbr
trptl Hcflo'l b3oBaHI4 I'I r.AepHofi enepreraxa. 3xolorl4 qecKr4e nocneAc r Bt4fl aroMH brx
BlpbrBoB.

Ilpxnuxa- Jla6oparopHafl pa6ora: I4zyteruue flBreHaflpe3oHaHc a. Vlccle1oBaHr4e
:'-r:-:lHoCTIl I'l aHTeHCUBHOCTI'i 3anaxa BoAbt. Aua,ra: ftoLlBbt.3rccrcypcrzfl Ha

l=:=- >r,-rrQg113 (UeLrr: B3.rrrb npo6sr BoAbr u rpyura). perueuue 3aAaq.

Terra 5. )xeprerltrca.
Tettpun. Ten-loeofi 6alaHc 3eNa,Ta v ero Br.ltflHl,e Ha Kr,rrMar. flpeepauleHr4e
'--3liilil. @oroxuvHqecKze peaK(I4n n arvocSepe a Sorocuure:. pors 3eJ,reHbrx
:=.--e-rrr"r B fKocHcreMax. 3ueprrzr peK, Berpa, MopcKr4x reqeHui,t, tputtuBoB u
- -"'130B. Bo3\loxHocrb ee rlpeBpauleHr,rr B sHeprrrro ryp6rau. feorepiraaJlbHa,

=l- i1fi' SxororHLIecKue npo6nentur rtepeAaqu renJ,Iorbr u ueKTpr,iqecrcoil
--l=l' llll Ha paccroflHl'Ie' <<Ten,rosoil Mycop)). 3xo,rora.lecKoe 3HaqeHZe
- -::-":3HI1l KflA relnoBblx MauHH. Ter,roesre Hacocbr 14 o6orpenarejru,
' :---trf I{SpferuKa Tpa4rzqroHHbIe r.IcroLrHI4 Kvr :lepfr4ll OpraHIzuecKoe rorJTI4Bo H
:-':tl'-:3HIIe oKpyxarcrqefi cpeAbl rrpl4 ero c>KVfaHVr4. OcHosHbre 3arpr3Hrroulr4e
:: i'- - 3a. ConpeMeHHoe cocroflHr4e relJ.rogHepferaKlz u ?Korloft4qecKa,
-. -:-:-t.v'Tb ee pa3Hbrx Bt4roB (yro,rruoil, ueQrrHoil, ra:oeofi), zcuepnaeMocrb
:i.'':aoB \ r-lepoAHcTblx 3HeproHocrarerefi. 3aeacar\aocrb cocraBa u ro*cr,rrrHocrl.,
- l\^1-t -1't! or NloluHocrl4 3neKTpocraHqufi. BoslaoNHocrr4 troBbr[reHu, KIIA
':--"tr35l\ crasqnfi' flgepuan 3Heprert{Ka. ?rco,rorzqecKa, xapar(Tepucrll,ca vr
.;l- -3iirtlBHoCTb ,AepHoii sHepfeTriKl4. Onacnocrs asapuit Ha ,AepHbtx
r;:.- .trtt\ 11 \repbt tJx frpeAoTBpau{eHt]r,i, 3uepreTuKa Ha ocHoBe sogo6HosrreMbrx
':- -- ----i:-rtrB lHeprHt4. Herpa4rzquoHHafl SHeprerr{Ka u anbrepHaraBHbre
,:--'-1-----i:-{}i SHepfllH. Zcro.lut4xr4 MexaHHLrecxofi 3Heprtu4 ua 3evle - BoAa h
:i-3: fl-rrccsr> r.r <<Muuycsr> rrzApo- L1 Berpo3nexrpocraurlufi. lpu,.rueuo_
- - - -.1r:::l lHepferl4 Ka. felzo:uepferlrKa, ee [oreHr]l4 an 14 gKorofulIecKue
-:'- -1--a:':ii' KflI rertdo3JrleKTpr4 LrecKr,rx npeo6pa:oearerefi. Buono ru,tecrcuk
:::,1:.-- f e.-rrrof HepferuKu. feorepuarbHa, 3HepferaKa. Bo:o6non,rrreMbre
,14 _,-r!:1;txH tHepfHtr B 3HepfeTr.{Ke HaCTOrUlerO a 6ylyu_lefo.
Ilptx,tttxrr -laSoparopHa, pa6ora: HarpeaanHe [poBoAHt4KoB sJreKTpr.jlrecKr4M

--.'.-''1 Orpere-leune 3arpr3HeHHocru Bo3ryxa fipvl c)KVtaHaLl opraHuqecKofo
- --,,rr: lxcx-r pclrr: fioceu-leHue T3LI. Brrqs,reuae Mecr, rAe Moryr 6rrru

'1- - -- - - i j'-r33Hbl a-IbTepHaTlIBHbIe UCTOLIHHK14 ?Hepfhl4. PerUegAe 3aAaq.
Ter13 6. Paurroua.tbHoe ttpl,tpoAonor,rb3oBaHue.
T€ttPtts Jxo-roruq npoMbIIxneHHocrr4. Ee:orxoAusre h MaJ.roorxoAHbre-::l- l3l'lKM TexHorofI{11. 3xo,rorzqecKI4e acfleKTbt Merannyprz.{ecxofi
-:-''1i.'-leHHocrll.3-leKTpo?HepferHKll, ?neKTporexHLIKl4, paAuorexH'1.RV v Ep.- :l- -r'-LI3perarcllll'1e TexHoJTorr4h. fa,rseauzqecKhe rrpor.{3B9ACTBa.
--:lr'r!-::.-leHHble II 6stroesle orxoAbl. Yrur^uzaqnn orxoAoB. flepepa6orxa u



3a(opoHeHlre rzurbBaHr,rqecKux 3JreMeHToB u aKKyMynrropoB. Ilpo6nerr,ta
nepepa6orxlr u 3axopoHeHrzs paAr4oaKrr,rBHbrx orxoAoB. Sxororuq ropoAa v
rf,,irurua. Sxororu.{ecKae upo6nerurt yp6aruu3a!:au. Brussue Ha oxpyxaroqyro
cpery pa3Hbrx Br4AoB rpaHcrropra. [epeaog rpaHcrropra Ha rpvpoAHbfir ras u

:- ,seprrrro. <<l-hrccu> 14 ((Mr4HyCbr) 3neKTporpaHcrIopTa.

-.-.:. ..crlepei'r\eHue. Po"nu rerllor,r3otrflL\t4z1. HarpenareJrbHbre n o6orpeBare,'rbHble

--:,, 1..:br. Bopu6a c ?ner(Tpttzauneit re,r B )Kr.irrbrx floMeu]eHhrx. Sxo,rorun
-=..:J.roro ro:.qricrea. 3xo,rofvfl B coBpeMeHuoir arporexHr4Ke. flepeyn,rorHeHr.{e

- -':r; rsxeroi.r ceJrbcKoxosqilcreeuHoii rexupt xofi. Opocr,rrelbHbre vI

-.-'. '::re-lbHbre cucreMbr. ArporexuuqecKue rtpr4eMbl yMeHbueHaq AcnapeHtfl
:---:- ;: i-' troBepXHocTH [oLIBL,t. @H3ra.]ecraq [pHpoAa 3acopeHl4q noqBbr v
: -:'.ir-rxHocTH efo ycTpaHeHzfl. (Dzguqecrae MeToAbl SKo,rlofl4r{ecKofo

'l:.:.;:.q-rptlura. Kourponb cocrorH14fl oKpyxarouefi cpeAbr. (Du:uqecx[e MeroAbl

== 
,.ltr.luroprlHfa. onruqecrr4e cpeAcTaa ua6,lroAeHr.{fl 3a fHApo- 14 arMocQepofr,

).1- ---;::oprrur arvocseptr v roBepxHocTH 3ena,ru v3 KocMoca. Jla:epHs[i
,:--:,i-L)L1rrsr. PaAttoMeTpt4qecKue Berr14LII4Hbr u nprz60plr. CoapeMeHHble MeroAbl

- = 1. . --' - e H I 1.8 H pef HcTpalll4 14 f AepH blx ttZ ty ueuuit,
Ilp"txtrtttxu. Ia6oparopHaq pa6ora: Vlzyueuwe rBileHVfl sneKrpr,r3at\krvr reJ'I,

-,:i-3-teHrre IaBIeHI4' yr{eHHKa Ha [oJ'r. wzyueuue fl,BreHufl 3IeKTpoII43a.
, :' . .- : :1; : a fl B-leH hfl IlCfIApeHVfl . PerUeu ue 3aLA9-,

Terra -. Jxo.'rofug qeJ'IoBeKa.

Tettpun. B.-ttt.quae Ha LIeJ'roBeKa 3neKTpr4qecKax norefi, crarhqecKofo
: -i -:;lr.ecTBa. Ten,roBofo AeficreH,f, ToKa. 3rrercrpuuecKoe co[poTHBJ'IeHHe reJ'Ia

:=--.--,:3i.t H efo 3aBLICHMOCTb OT COCTOflHI4' qe,'IOBeKa. BlUgnne Ha 3AOpOBbe

t:: -,::---5-\ luYNlOB. EAOrOrt{.reCKOe 4efiCrene pa3n[qHblx uzltyueuuit
: - t:i.t-.-.-Hofo. r,;rrrpacpuoJreroBofo, peHTfeHoBcKofo). oco6euHocrr.{ Lei.tctsvn

1.' ,.-. ',',.,1 3ft /kltBbte opfaHI43Mbl 1.1 3au-(l.iTa oT uee. BstroBafl pa!'val\Afl.
IIptxtrtuxu . -laSoparopHa, pa6ora: flpoeo4rzvocrb roKa qe,'roBeqecKuM reroM.

-r=-=:.-,. [o re\Ie: Meput [peAocropoxHocru nprz pa6ore c gJIeKTpALlecKI4Mu

-:., 1--::'.:::.
Te.te 8. 3ax.-r lotrltre!'IbHoe 3aHqr[e.
f ;t tp u.n. 3,,urrra rlcc,'leAoBaTeJ'lbcKl4x pa6or yLIaulL{MHCfl .

OOP\IbI II BII.lbI KOHTPOJ-'I

., .:,::,:a llSl-1e,!OB l4 TeN'l
KOHTPONb
Braa Oopnaa

3 .l -eulle B nPOfPaMM flpeAsapzreruustu Co6eceAoBaHLIe

- -,-,-,r5r (tu:uuecxnx
::.-'-.:.,'.. I tr -IBIIXCHHH TeI.

Tenaaruqecxwit IIpaxruuecKa, pa6ora

TeMaru.{ecxuh CenarzsapcKoe 3aHrrlre

- ,, .lr,:naltle
'- :-.!--ldl"l Cpe-Ibl

TeN,lartz.le cxuit ,fla6oparopHafl pa6ora

TeuaruqecKLrit TecrzpoeaH:ae



PauuouarbHoe
IIp HpoAo rroJr b3 o B a H]r e.

TeMarl,t.{ecxui,t flpaxrvrvecxal pa6ora

3xororas qeJroBeKa. TeNaarpt.recxuir Jla6oparopHafl, pa6ora
3axruo.IarenbHoe 3aHrrr4e.

I4rorosoe
3aulura
r4 c c Jr eAo B aTe Jrb c K r,Ix

pa6or

\[ero:ttqecNoe o6ecneqenue ttpoI-paMMtr Jr cpeAcrBa AJrfl pear'ILr3aulrt

n porpa \r \r br.

-.: 
- :3penulrpyenrsril rroAxoA K o6yuaroulLlMcfl fro Aauuofi npofpaMM(

::----'. .::-l3eT ) IenrTb oco6oe BHuMaHr,re Ha ?KcnepuMeHT B pa3nuqHbtx ef(
: --:',1:\: -ra6oparopHE,le pa6orur, vH\LltByr!yaJrbHbre 3KCnepr4MeHTarbHbI(

-:,-r---::bt. oTAenbHbre 9KcftepHMeHTalbHbte npoeKTbt, oTAenbHbI(

--_.,-3llt\leHTaJlbHble 3a[aHl]fl.) B ToM LI14CJTe AOMall-lHITe 3KC[epI,IMeHTaJ'IbHbI(

-:-:-.:9. Pexor{eHAyercfl 600/o opevteHr{ orBecTV Ha ayAuropHbre 3aHfrun, a 40o/,

:: -:r.1tru-TorTenbHyro BHeayAr.rTopHyro pa6ory, r4H[t4Byr\yanE,Hyro r4nr4 fpyIIIIoByK

-:,- =-.. H\ rO .leqTeJIbHOCTb.

-r =. : '.r;rt-t\ eTCfl HCXOAuTb r43 TO|O, rrTO L(enb 4aUHOil [pOfpaMMbI - He COO6qeUUt

---,rr.r.l-rbHo Bo3MolKHofo o6t,eua zuanuil, a o6yueur,re caMocrorrenbHoM)
. -,::i:\ 3Haunn, soprtaupoBaHHe reoperHLlecKofo MbIrrIJ'IeHar. 3uaxoMcreo (

' l= -,--':l\1ll HayqHOfO tl03HaHHt oKpyI(arOUIerO MI4pa, IIOcTaHoBKe npO6,rervr

:=l 1r:rrr1\ or o6yuarorqvxcl rBopltecKoro rloAxoAa K nonyqeHl4ro HoBbr)

_-_--:-4..

-\in HarsaHue reM

n

Oopru sl n poBeAeH ws zalr-srui,t

Bee:eHrze B [porpaMMy. E ece4a, MvtHkt- AlacKy cavfl..

OcHoesr Qu:uuecxzx zruasuir o
J,BH]{(CHI,II4 TEJI.

Eece4a, coo6 ureu vtfl y -ua:u\Lrxcfl 
.

EuocQepa. E ece4a, coo6uleu vfl y qa:u\wxcfl .

-t 3arprruenue oKpyxarorqefi cpeAbr. 3xcrcypc r,rr B na6oparoparo.

?Hepreruxa. JIexur,tq, 3arler.

PauuouarbHoe
lpllpoJorIoJrb3oBaHr.{e.

flpaxrauecKoe 3aHl rr4e.

Jxo-rorus qeJroBeKa. Ha6rroAeuue.

3 a u roq ureJ'r bHoe 3aH-f, TI4e. Ha6ruo4euze, [paKTaqecKoe
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efi,

V,

- Ha 3KCKypCI4I4, I'Ae trerll
oKpyxaloqefi cpeAbl: Bo3Ayxa,

3HaKoMrrcfl c $oprr,rarr,tu

BOAbr, [poMblruneHHbre

rep6apra:aL\vfl pacreuafi, cocraBJIeHI{e xol,rexqzi,
pacreuufi.

i- cocraBJIeHI4e rIpoeKToB rlo oxpaHe BoAbI, [orIB, BItvrflHvLfl

fa3oB Ha cocToqHI4e 3AopoBb.s qeIoBeKa.

- Ha 3KCKypCI,,flX, B yXOAe 3a KOMHaTHbIMI,I paCTeHI4qMI4

nocaAKa paccaAbl rIoAKopMKI4 pacreHl4fi , uouztopl4Hra.

la ocyulecrBJlarb [peeMcrBeHHocrb a o6yueuwu;

olrbrra cevefi uo ro BocnlrraH I,t.rI

rrpocroro K cnoxHoMy

I|qecKue YcJIo

npoBeAeHrafl npaKTI,tLIecKpIx zavstuit I4anonb3yrorc, rep6apwvt,

Tecrbr, Qoro [o reMaM, KoJIJIeKII r4u, MrKpollpe[aparbl, MI4KpocKorIbI.

nyque [epeAaBaTb MaTep[a[, a yqaull,IMcf, ycBoI,ITb efo.

cpeAcrBa I,ITK- Mynbrr4MeAui*ruti,r rpoeKrop, nu4eo([BA),

Ar,rcKrI, nu4eoQunbMbl, gKpaH, uoyr6yx, KoMrlbrorep.

pe3\'.r braTl{BHocr}I lr3yqeHLlfl yqaluuMHcfl IIpol-paMMbl

z:g.auuit Hcn oJlb3verct :

Secela

pa6oru yqaull4xc,

Telr b! TBopqecKrax pa6or yqatuuxcq :

TO,'IC 3CMJII4.

rrapHuKoBoro eSQeKTa ?I (o3oHoBblx AbIp)).

3AKOHOB

coopyxeHuil.
ar 3Hepferl4Ka - (IIJITOCbI) lI (MI4HyCbI).

a4ep uoI' 3H eprerl,I KI4.

MeroAbI Mo HI,ITopI,I H ra cocro rHvtfl, oKpyxarorqe fi cpegrt.

MexaHuKpr rrpLr coBepIxeHcrBoBaHIzI4 pa6orrr

't

arruocQepbl I4 noBepxHocrl4 3enalu I43 KocMoca.

3aHflTL'Ie, 3aqer.



onacHocTb TeIIJro3Hepf eTaK14.

HOBbIX I4CTOT{HIIKOB 3HepfI,IZ Ll HOBbTX MaTepI,IaJIOB B

Hofi Aefl TeJrbHocrr.r qeJroBeKa.

Qusuxtr ttrs 7-9 KJracca. A,B. I-lepbrrrrKr4H. Mocxsa. uApoQar.

r,rK 3aAar{ noA peAaxquefi Jlyxauruxa.
Ha T. E. @tzsuxa v rBopr{ecrBo B reoefi upo0eccuu. Mocxna.

sue2001 rol.
[o3Haro ruwp. fercKaq 3Hr]r.rKJ'roreAr,rr: Srasuxa. Mocxsa. ACT 2000 roa

u E.M., Haynona JI.f. flonynrpurrfi sKonorr4r{ecr<uir c,roaapr M,
, KO, 2002 r.

Orril.-recKrre ,BJreHufl B rrpapoAe. Mocrcna. Ilpocneuenue. 2001

fa,uuepurreftu. 34pancrnyi,r, @uzuxa! Mocxna flpoceerueHr4e 2001 roa,
-flpecc. 2001 rol.

Vllsxvtt. Heo6rrqsrre yue6Hue Marepr4€ulbl rlo Sn:zxe. Mocxna.
-[Ipecc. 2001 roq.

Jlasusa. Buexracc:aat pa6ora ro Qurraxe. Mocxna. flpocnerqeHl,Ie
ro.f,

-lalauua. He ypoxoM eAraHbrM. Mocxea. IlpocneuleHl4e 2000 roa.
Cyopu. Heo6rrxnoBeHHa, Sraeaxa o6rtxHoseHHblx ssreHlaft. Mocxea,

r-rrae 2000 roa.
Xyropcxofi, JLH. Xyropcxax. YarexarerbHar Qrasuxa. Mocxsa.

ue 2002 rol,.
MaMeAos <SxororuqecKoe o6pa:onauae: KoHIIeIIIIzLI u

e rroAxoAu>-M., AreHcrso <Texuorpon>, 2006 roA.

T .Vl. VlccneAoBarelrbcKa, AerrenbHocrb yqaqvxcfl, B TBopqecKoM

Ha 6ase [rKoJrbHoro xa6usera $uzurcu.- fieru, TexHI.{Ka,

3crBo. 2003, J\1e5.

3rr.ar.ttrHon, E.M. Mupxzu>> 3xo,ron4qecKa, cocraBJlflroura, Kypca

, @uaura B rrrKoJre, J\b3, 2004 roa.
Jlrxona, Sxororuq, EesonacHocrb, XasHr. @usuxa, Jtlb5, 2005 roa.

finrrfi Ar,rcK <lC: o6pasoeareJlbHa, KoJIneKIII4fl>>, << Orxprtra.a

e rexHoJrorr4r4 flpu norpe6leuuu 3neKTpogHeprr4r4 B

H rrpor43BoAcTBeH Hbrx rroMetrleHllflx.
BbrrroJrHeHrzs npaKTzr{ecxofi .v.aeru Kypca r4cnonb3yeTcfl

MoAenr{ c Mynbrrzrr,re4ufi uux Ar4cKoB.
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l.l> nol pes. flpoQ. MOTI,I C.M. Ko:era.




