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floqcHnreJrbHafl 3arrucKa

3rexrusHulfi rcypc <(Dngnxa BoKpyr Hac)) AJrr yqalquxcr 8 rcraccoe cocraBJreH c hcnonb3oBaHHeM
nporpaMMbl no $usure ocHoeHofi o6qeo6pasoearerrHofi mKoJrbr. Kypc paccv uraH Ha34 qaca B roA,
I qac s HeAenlo H nocBtuleH BonpocaM gKcnepnMeHralrsofi $nsurcn 14 peueHnlo:alaq. K
coxafleHHro, rr KoJrbHaff [pofpaMMa He ilpeAycMaTpHBaeT IIIHpoKofo npHMeHeHHq
caMocrotreJtbHofo 3KcnepnMeHTa Ha ypoKax $r.rer.rxu. (DpoHralsHufi srccnepnMeHT,
HnnFocrpnpyrcurufi cnpaBeAnHBocrb 3aKoHoB H ssreHHfi npupoAbr, ue cnoco6eH Bbr3Barb xueofi
HHTepec K npeAMery y 6o"nsruuucrBa yr{auruxcs. A ee4s $r,rsura - HayKa 3KcnepHMeHTaJrbHar, B Tor\,r

cMblcJl, qro ocHoBHHe 3aKoHbt npupoAbr, h3yqeHueM Koropbrx 3aHuMaeTct, ycraHaBJlHBalorcr Ha

ocHoBaHHH AaHHbtx gKcilepuMeHroe. YMeHHe craBnrb gKcrrepnMeHT H AeJrarb rrpaBnnbHHe BbrBoAbt
ueo6xo4uuo Art H3yqeHHx ecrecrBeHHbrx uayr. SrcnepnMeHTansuar Susura - yBneKareJrbHat
HayKa. Ee rrlero4u no3BoJltlor noHrrb n o6rrcHnrb" a Bo MHornx cnyqarx H orKpbtrb HoBble rB.neHnt
npl4poAbt. H qen,| paHbue qeroBeK npHyqaercr npoBoAHTb tpr.rsuvecrufi rrccnepuueHT, TeM 6oluure
oH MOXeT HaAef,TbCt CTaTb HCKyCHbTM $r,r:rarorr,r-eKcnepHMeHTaropoM. onsrrsl noBbtrxaor HHTepec
rc $u:urce n cnocobcrByrcT ee nyqureMy ycBoeHulo.

OcHoeHsrN4 H 3aAaqaMH Kypca rBJur.orcr :

- pacKpbtrt4e npoflBaeHur QuruvecKhx rBreHufi n gaxouoB B npr4poAe, rexuurce, 6slrv

-pa3BHTue y yqaqHxcr ycroilvuaoro no3HaBareJrbHoro HHTepeca rc t[nrnrce H ee rexHur{ecKr4M
rrpHnoxeHHrM;

-$oprr,tupoeaHHe y yqaquxct yrraeHnfi caMocrorrerruo npno6perarb 3HaHHr no $u:ure;

-Tex HoJrof H'{ec Koe o6pa-:oeaHue ra npoSopneHTaunt rrr KoJr bH H KoB.

OcHosHHrau $oprr,rarr.ru nponeAeHr.ri tparyrsrarueHsrx :aHsrilfi Moryr 6urrr: 3BpncruqecKat
6eceAa. paccl(a3 yqHTert. AeMoHcrparJHfl vt aHaJrH3 3aHuMareJnuux dusur{ecKnx onbrroB,
pa3JlnqHbte BI4AH caMocrotreJrbHoft pa6orrr (c yue6Hofi, HayqHo-nonylrpHofi u cnpasovHofi
nHTeparypofi, Qnruvecxnfi sxcnepnMeHT, peuleHHe 3aAaq. H3roroBJreHHe Harnr.il,Hrrx noco6nil pr

AI4AaKTHqecKHX Marepualoe), 3Kcr(ypcHH. npocMorp BHAeo3anHcefi vtr. A. Anr opfaHa3aunu
caMocrotreJlbHoro peueHut $u:llvecrcux 3aAar{ e. Sn:uuecxorrl rca6usere seo6xoAuMo Hruerb
cneAylolrlne c6opuxrcu 3aAaq: <<@uguqecrcaa oilvwnvaAa) B. 14.Ilyrcanura: c6opHHKH 3aAar{ ilo
Susr.rrce l.ns 7-8 KnaccoB B. A. 3olorosa H B. I,I. Jlyrcarunxa.

{e.irn u 3a4aqu Kypca
CogAauve ycloenfi anr $opvrupoBaHr4r v pa3lvtrvlt y yqarrlr4xcr: r4HTeJrJreKTyanbHbrx r,l

npaKTuqecKnx yueHNfi e o6nacrn $uruuecrcoro sKcnepuMeHTa, HHTepeca K H3yr{eHnrc $nsnrrz ra

[poBeAeHHo SusnvecKofo gKcnepHMeHTa; yMeHr,rr caMocrorreluuo npuo6perarb H Hcr]oJrb3oBarb
3HaHHt; TBopqecKHX cnoco6Hocrefi; yneHnr pa6orars B r-pynne; Becrr4 Aucr(yccr4lo; orcranBarb H

o6ocHoeHsarb cBoro ror{Ky 3peHnfl.
flporpar'arr,ta cocror,tr H3 nsrn pa3AenoB.

l. Tenroesre rBJreHr4ff.

2. I4si\aeHenne arpemrHbrx cocros Hr4fi seuecrea.
3. 3iexrpr,rqecKne rBreHHr.
4. 3lexrpoManHuTHbre rBJreHHt
5. Ceeroerre fl BJreHrrr.
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)'qe6uo-re\tarltqecKoe It.IaHIlpoBalIlle

.\in n Tena
Ten-rossre cB-reHHt

H:yeueHne arperarHbt\ cocrotHHfi BellecrBa
3-rermuqecKHe fl B.'leHHt

3,re ATHHTHbIC 
'B-ICHH'Ceerossre tB-reHHt

I Bcero
Coqepxanue reM yve6Horo KYPca

Tenrosrle rn.lleHIln. (7v)
Ten;rosoe paBHoBecHe. Tenrneparypa. BnyrpeHHrt sHeprllq. Pa6ora H TerlnottepeAaqa KaK

cnoco6br r43MeHeHr.rr BHyrpeHHefi eueprnu rena. BHAII Tertno[epeAaq14: Te[nonepeAaqa,

KoHBeKqHr. H3JIyqeHr4e. Koruqecreo rerrJrorbr. YAerrHaq re[noeMKocrb. 3aKoH coxpaHeHHt

3Hepfl4H B TeIJIOBbIX I]pOqeCcax'

Arperarusle cocrofl HHq Beulecrna (6u)

HcnapeHne H KoHAeHcarruq. Kprnenue. Blaxuocrb Bo3Ayxa. flrasreHI4e H Kpl4crannvsalJafl.

Y,f e;r sHaq ren Jlora tr JIaBreHI,tt, napoo6paso BaHVr,. AnaopSnsre rena
Ha6,rrolenne 14 onHcaHHe h3MeHeHufi arperarHblx cocrotHt{il eeqecrBa, pa3rHqHblx BHAOB

ren.lonepeAaqI4;
H:mepeHue $ ltanvecrux BeJI Hq14H : TeM neparypbI, BJIaxHocrH Bo3Ayxa.

SlercrpuvecKne H 3aeKTpoMarHHTHbIe TBJIeHHT (1lv 
' 
3u)

3,'rercrpusaugr reJr. ilsasula3apqAoB. BgararrroAeficrBHe 3apflAoB. 3axoH coxpaHeHHq 3apqla.

3,rerrpnuecKoe co[port4BJIeHI4e.
Ha$,rroAeuue H ont4caHr,re SneKTpH3at\vtv reJI, B3aHMoAeftcreue 3neKTpHqecKHX 3apqAoB H

MarHHToB, Aeficreue MarHHTHoro norq Ha npoBoAHHK c roKoM, Te[JIoBoro Aeficrsnq

ToKa. H:trepeHue $uanvecxrax BeJrr4qr4H: cHJrbr roKa, Hanpt)I(eHut, 3ileKTpuqecKoro

conpornBJ'lenur, paiorbt H MotrlHocrl4 ToKa.

flpone4eHue flpocrbrx Su:uuecxux orrbrroB Lr gKc[epHMeHTaJIbHblx ucc,'IeAoBaHufi no

H3yqeHHlo: 3neKTpr4qecKofo B3auMoAeficreuq 3apt)KeHHbIX TeJI, nocneAoBareJlbHoro H

napannenbHofo coeAr4HeHHr npoBoAHr4KOB, 3aBHCHMOCTI4 CI,IJIbl ToKa oT HanpflxeHI4t Ha yqacrKe

uenH.
flpaxruuecKoe rrpHMeHeune SusuvecKux sFIaHIafi Arq 6esonacHoro o6pauleuur c

elerrpo6rrroBbrMH npr.r6opartru; ilpeAyrrpexAeHHt onacHoro eogAeficrsuq Ha opraHH3M r{e.[oBeKa

3neKTpl4qecKofo roKa.
CeerosHe nueHnr (3u)

3arcoH rrprMonHHefinoro pacnpocrpaHeHr4t cBera. OrpaNeuue H llpenoMnesue. 3arcoH

orpaxeHr,rr. fllocxoe 3epKano. JIHHsa. @oxycuoe paccrotHHe rHH3bI. flag rcar onruqecKat cucre\la.

Onruqecrcue npn6opu.
llpose4eHne [pocrbrx onbtroB H gKcrrephMeHTaJIbHbtx HccJIeAoBaHrail. O6lqcHeHHe rlpHHuHna

neficrel4q oqKoB.



Ka.neH,qa pHo-TeMar[qecKoe nJIaH upoBaHue

.\in n HaunaeHosaHlte pa3AeJroB' TeMbl

Ten.rosHe qBrerrHq.

llscmvnrax no TB. ue. 9ro raKoe

I,l:rrepeHne Qnrnuecrcux BeJInqHH. Toquocrr H nofpetrrHocrb

Ir3 HAVI,

? xc nepn r,re HTaJI bHoe 3aAaH I4e <HccreAoeaHl{e H3MeHeH Hq co

\reHeM reMneparypbl ocrblBalouefi BoAbI).

flplnrepst renJlo qHBN H TEXHHKE.

Perueuue 3aaaq no reMe: <<Tenrogble tBJIeHHq)).

PerueHue KaqecrBeHHblx 3aAaq: <Tenrosble qBreHI4t)'

llcno.rs:oeaHLIe u ColHua Ha 3er'lle. flPoerr
IlrueHeuue a brx cocroqnnfi eeuecrsa
I,1:rteseHue a brx cocrofl Htdil seuecrea

flocrpoeHue rpa$uroe no reMe: <<flraeneHue, orBepAeBaHHe,

Hr,te).

i r:)

1:

l-t
l5

l6
l7
l8

l9

PerueHne pacqerHblx 3aAaq.

? xc nep n rnle HTaJI b Hoe o [peAeneHllg qlq)Krtggr4

Kax

CveurauHoe coeAHHeHI4e npoBoAHHKoB.

x ue[el4).

li Hbre reJla c I4crtoJIb3oBaHI4eM I4KT.

&rV AOXAb, CHef.

ItqecKue qBJIeHIIq.

3axos co HqecKofo

flo.rynpoeoAH H Kt4. flony nponoAHnKo B ble npra6op st, c lac noJI b3'

14KT.

?rcc neDu rrreHTaJIbHoe :aAanue <C 3JIE

HUC 3JIC KHX CXCM.

?xcnepun,teHTaJIbHat pa6ora c $nsuuecrcuuu rpr.roopaMH.

Onoe.u.e,renHe ueHbI AeneHHq.

PeureH ne saaaq : <<SleKTpnqecKue flBreHnfl>>

PeureHlte KaqecrBeHHrlx gaAa'{ : ((3 qCCKI,IE 
'BJICHH')).

H:roroe.[eHHe caMoAenbHblx

HcrooHq HTr4r 3JIeKTpHqecKoro ocBeuleHHfl .

? xc nep n ve HraJI bHoe 3aAaHVe <B rtq nclesue cro 14 M ocrl4

3.1e H).

J.rexr THHTHbIE qBIEHUq.

3aH lntare-r bH ble o tr blrbl c nocrot HHII M I4 Maf H I4TaM h'

Ilrvqesne cneKTpoB nocrotHHIIX MarHI4ToB.

PeuleHlte KaqecrBeHHblx 3aAaq tto reMe: <MargnrHue tBJIefiI4t))'

CeeroeHe flBiIeHHq.

flo.rr.rentte reHH H notvreHH.
C o-r Heq Hoe H -t vH Hoe 3ar\teH He. c I4c nom99 EagI'lgI4-l4KT

llt\-rDoeH ue H3o6paxeH H fr . ]aeae !t blIJ x x994
f-rar u rDeHne. fl
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6.rx3^t.Er Kocrb H J.uLtbHo Kocrb. Oqrcu.



JJ Peruesxe 3aAaq <CssroBbre rBJreHr,rr))

ir flolergle f,roroB. < 9ro? fae? Koraa?>

IIpeAruerHue pe3yJrbrarbr

B 1vn-rurrre N3-\qeultt i-reKruBHoro Ky'pca no rpu:nrce yqeHHK AonxeH ocHoeHoii
rII-t rnnrrxfi : QlBltuecxoe t BneHHe. $nsu vecxu ft :laro H. Beu{ecrBo. e:a n nao4e iicre ue.
l-ErF!€r;XOe no-te. \tarHHTHOe noj-Ie, BOJIHa. aTOM. aTOMHOe ffApo, ttollu3HpyroulHe u3IVqeHHr:
ilr-r Onrxqa'xrl-\ Be-tttr{HH: pa6ora, rvrourHocrb, KHHerHqecKaq SHeprHr, noreHrrnaJrbHar gHeprHn.
e-rfluu*lfi no-te3Horo feilcreur. BHyrpeHHrr 3Heprr4r, TeN{neparvpa. KonfiqecrBo renr,torbr,
:'-Blr.Irt TetltrE\tKocTb. B_itaxHocTb Bo3Ayxa. 3neKTpHqecrcnfi 3aptA. cHJ,Ia 3neKTpt4qecKofo ToKa.
lEr[.r|q€cNoe HanpqxeHHe. 3reKTpHqecKoe conporHBneurae. pa6ora H MoulHocrb freKTp14qecKoro
rw- loscH..1e paccroffHHe J,'lHH3bt; 3aKoHa coxpaHeH14fl )Hepr,;,u B TenJ.roBbrx npo[eccax.
rat{prIFHKI f-reKrp}{t{ecKoro 3apflAa. Opra Anfl yqacrKa 3neKTpnqecrcoli uent4. [Noy'rr-JIeHr1a.
+rrr-rx HeF soro pac n pocrpaHe H Hr c Bera, orpaxeH Hr cBera ;

rr.erb:- onHcHBarb Lt o6tqcHsrs $n:uvecxHe flBi,'teHHr: Ararlrly,rnro. Ten;1oflpoBoAHocrb.
EOlIElillHlO. ll3-llqeHHe. HCnapeHHe, KOHAOHCaUHto, KHneHHe, n:]aBiteHHe. KpHCTani143aUfiru.
rtsrrpfi3:lulllo re-]. eraltvo4eficrBue 3neKTpHqecKHX 3aprAoB. B3aHItoAeficrene t\4arHr.troB.
-Scrsxe \larHHTHofo nor'It Ha npoBoAHHK c roKoM. TenroBoe AeficreHe roKa. SteKTpo\TafHHTHVK)
lcr-l_\ liulilo- oTpaiKeH lte. n penoN,t ne H !t e cBeTa ;

trcnr1-tb3oBaG dtn:uvecrne npu6opbr H H3MepHTerbHbte HHcrpvMeHTbt rJrr t{3i\,tepeHHfl

Str:ltvecxlt\ Be-tHttuH: paccrorHHr, npoNlexyrKa BpeMeHH. Maccbr, TeMneparypbr, cHnbl roKa,
HanptxeHlrt. 3reKTpt4tlecKofo coilporHBneHur, pa6orbr u uoulHocru 3reKTpHqecKoro roKa:

npe-lcraBltrb pe3vnbrarbl H3MepeHnil c nououlrro ra6lnq, rpa$urcoB n BbtrBJrrrr sa rroii ocHoBe
l\lntlplltlecKHe 3aBHCHN,IOCTH: TeMfleparvpbt ocrbrBarouefo rera or BpeMeHH. ct4jrbr roK€l or -
HanptxeHl{t Ha }'qacrKe llenH. vfna orpaxeHHf or yfna ilaAeHHr cBera. vfna npexoNt,leHHr or.vrjta
na-feHHr cBeTa:

Bblpaxarb pe3yrbraTbl H3MepeHufi tz pacveroB B ertnH14r{ax MeN4yHapoAHoi;i cycreiubt;
- nptlBo-ltlrb npHMepbt npaKTHqecKofo Hc[onb3oBaHhr {rnruuecrlrx:sasnfi o MexaHHqecKHX,
Ten-loBbl\. 3-teKrpoMarHHTHblx U KBaHTOBbtx rBJleHHrx:

peuarb 3araqH Ha npHMeHeHHe H3yqeHHrrx SH:nuecKuX 3aKoHoB;
- oc\ulgg1s.lgrb ca\locroqrerbHblfi noncx uH$opnraqlrH ecrecrBeHHoHavLtHoro coAepxaHHfl c
llcno-lb3oBaHtleM pa3rHt{Hblx HcrotlHHKoB (yve6Hslx reKcroB. cnpaBoqHbtx H HavqHo-ilonvJ'lflpHbrx
Il3-laHlll"l. Ko\tnbrcTepHsrx 6a: AaHHbtx, pecypcoB l,lHrepHera), ee o6pa6orKv H npe.lcraBjleHr.ie B
pa3Hbl\ Qoprrax (cloaecuo. c noMoulbro rpa$r,rxoe. MareMarullecKHX cHr\,tBojroB. pucvHKoB H

crp) h-D pHurx csev);
- ltcno-lb3oears npNo6pereHHbte 3HaHUfl H yMeHHfl B npaKTuqecrofi gerreJ'lbHocrl4 u noace4ueeHoil
;rtrl3Hll: .trR o6ecneqeHl'tt 6egonacsocrn B npouecce Hcnorb3oBaHHfl TpaHcnoprHblx opeAcrB,
rrer-Tpodurt-rBH\ nPH6opoB. sneKTponHofi TexH14KH: KoHTponq 3a HcnpaBHocrbrc lxeKrponpoBOAKH.
h)-lonFlBo-fa- caHTexHLIKH v ra3oBbrx npu6opoe B KBaprHpe.

IlepeveHs yveduo-neroAuqecKoro o6ecneqennq
l- -{-B- flepuruxnH @uznxa-7,8 rl M. .{poQa 2009
1 B-H- ilrxarnsx c6opuur 3aAaq no QnsrareT-9rcn M.flpoceeueHr,re20O5
i- -IA-KHpxx CavocrotreJlbHble I{ KoHTponbHue pa6oru-8 xlacc M. I4nexca2005
4- E }{ I-lrnrni E.B. PH6axosa TervraruqecKoe u floyporrHoe nnaHr.tpoBaHr.re no rpnruxe -Txlacc M.
IpoFlm
-<- -tBJleptmmrH C6opruiK 3aAarr M. 3xsaMes2007
6- B-t. Borxos florpouHsre paspa6orKn no Qrasnrce vqnrers-AcT 2005
7- tLL \frynurona @Hsnrca KHura AJrr yqr4renr M. flpocnetrcsne2}}2
t HJt llo$oga rlol'povHue rrrraHbr Sr,rsnrca 7,8 xracc vqzrers-ACT 2007
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