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(Bxomut B Coep:kaTe/ibHBII pa3/ies IPOrpaMMbl 0CHOBHOT0 001ero oopa3oBanus m.2.1.12.)

COJEP/KAHUE YYEBHOT' O ITIPEJIMETA

Pa3gen 1. Ten1oBblie ABJICeHUA

OcCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KHHETUYECKOW TEOPUH CTPOEHUs BellecTBa. Macca 1 pa3mepsl
aTOMOB U MoJieKysl. OIBIThI, TOATBEPKIAIOIINE OCHOBHbBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
TEOpUH.

Mopnenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTOsIHUM BemecTBa. Kpucrammueckue U aMmopHbie
tena. OObsSCHEHUE CBOMCTB ra3oB, *KHAKOCTEH U TBEPABIX TEJl HA OCHOBE IMOJIOXKEHUH MOJIEKYJISIPHO-
KMHEeTH4YecKkoil Teopun. CMayrBaHUe U KallWJUIIpHBIE BJIEHUS. TEeII0BOE pacIMpEHUe U CKATHE.

Temmnepatypa. CBsi3b TEeMIEpaTyphbl CO CKOPOCTHIO TEIIJIOBOTO JABUKEHHUS YaCTHIL.

Buytpennsis sneprust CriocoObl M3MEHEHHUS BHYTPEHHEW SHEpPruM: TeIulonepenadya M COBEpLICHHE
paboTHI.

BI/I)IBI TEIIonepeaavyun: TEIa0MPOBOJHOCTE, KOHBCKIUA, U3JTYUCHUC.

KonndecTBo TeruioThl. YielbHAS TEITUIOEMKOCTH BEIlecTBa. TeII0O0OMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHHE TeruioBOro Oananca. [lnaBieHne W OTBep/eBaHWE KPHCTAUIMYSCKUX BEIISCTB. Y JIENb
Has TeruioTa TuiaBieHus. [lapooOpazoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. Y nenpHas
TerioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOTO JaBIICHUS.
BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUSL.

[Tpunnumer padotel TemnoBeix asurareneid. KIIJ] TemmoBoro mpurarens. TeroBele ABUTATENHd WU
3ammuTa okpyxkaromiei cpeapl (MC). 3akoH COXpaHEHHS W MPEBPAICHUS YHEPTHU B TEIUIOBBIX IPO
neccax (MC).

Jemoncmpayuu

HaGnronenne OpOyHOBCKOTO ABMKCHUS

Habmronenue quddysun

Habmroienue sSIBJCHUI CMaYMBaHUS M KaIMJUISIPHBIX SIBJICHUN

HabimroieHue TemIoBoro pacimupeHust Tei

W3meHeHHe naBiIeHHs ra3a MNPy U3MEHEHUH 00bEMa U HarpeBaHUU WIIH OXJIAXKICHHH
[IpaBuna u3MepeHus: TeMIIepaTypbl

Buel Termonepenaun

OxnakJIeHue Mpu COBEPIICHUU PaOOTHI

©ooNO kR DR

HarpeBaHHe IIpu COBCPHICHUUA pa6OTBI BHCIIIHUMHU CHJIaMHU
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. CpaBHCHI/IC TEIUIOEMKOCTEH Pa3JINYHLBIX BCIICCTB

-
-

. Habmonenue xunenus
12 .HabmrofeHue mocTosIHCTBA TEMIEPATyphl MIPH MJIaBICHUH
13. Moaenu TenjaoBbIX ABUTATENEH
Jlabopamopusie padomut u onvimal
1. OmnbIThl O OOHAPYKEHUIO ACUCTBUS CUT MOJIEKYISIPHOTO MPUTSIKCHUS
2. OmbITHI MO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIM UJTH caxapa
3. OmbITHI 10 HAOIIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U TBEPBIX TET
4. OrmpeneneHue qaBieHUs BO3AyXa B OaJUIOHE LIIpUIa



5. OmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHHUSI BO3JyXa OT €ro 00bEMa U HArpEeBaHUS
WO XJIAK ICHUS

6. IIpoBepka rumoOTE3bl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KHUJIKOCTH B TEPMOMETPUIECKOM
TpyOKEOT TeMIepaTyphbl

7. HabmoneHue u3MeHEeHUs BHYTPEHHEW SHEPTUHU Tejla B pe3yibTare Terionepeaadn 1 padoTel
BHEIIIHUX CUJI

8. MHccrnenoBanue siBIieHHs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW M TOPSYE BOJIBI

9. OmnpeneneHne KOJIMYECTBA TEIIOTHI, OJIYYEHHOTO BOJIOH MPH TETNIOOOMEHE ¢
HarpeThIMMETAJUTMYECKUM HUIUHIPOM

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA
11. VccnenoBanue mpoiiecca uCapeHus

12. OnpeneneHre OTHOCHTEIHHON BIQKHOCTH BO3TyXa
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/Ia

Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUS
Onektpusarusi Ten. J[Ba poja dIEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

(SaBI/ICI/IMOCTB CHJIbI B3aHMO)IeﬁCTBHH 3apSKCHHBIX TCJI OT BCIMYHHBI 3aps/I0B U PACCTOAHUSA MECKIY
TeJIaMu).

Onektpuueckoe moje. Hanpsx€HHocTs anekrpudeckoro monis. [lpuHnun — cyneprno3unuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTtpudeckux 3apsmoB. OJIEMEHTApPHBIM diekTpuyecknid 3apsan. CTpoeHume aTtoma.
[TpoBOJHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBHUSl CYHIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. VICTOYHMKH TMOCTOSHHOTO
ToKa. JIeMCTBUS JEKTPUICCKOTO TOKA (TETUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHH TOK B
KHUJKOCTAX U razax.

OnekTpuyeckas 1enb. Cuna Toka. JneKkTpuueckoe HampsbkeHwe. COnmpoTHBJIEHUE MPOBOJAHUKA.

y,[[eJ'IBHOG COIMPOTUBJIICHUE BCEIICCTBA. 3akon Owma Ji1 ydaCTKa ICIIH. HOCJ’IC,I[OB&TCJ'IBHOG nu
napajji€JIbHOC COCIUHCHUE IIPOBOAHHUKOB.

Pabota m MOIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH JDxoyns— JleHna. DieKkTpuyeckue Lenu U
MOTpeOUTENN dIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTosTHHBIE MAarHuTHI. BSaHMOﬂeﬁCTBHe IIOCTOSIHHBIX ~MarHuToB. MarHuTHoe 1oJjie. MarHuTHOE
noje 3eMId M ero 3HaueHHue JJIA J)KM3HHW Ha 3emne. OnbIT 9pCTez[a. MarunuTtHoe nosje QJICKTPUYCCKOI'O
TOKa.

HpI/IMeHCHI/Ie QJICKTPOMAIrHUTOB B TCXHUKCE. HeﬁCTBHe MArduTHOI'O I10JIsI HAa ITPOBOJHUK C TOKOM.

DNEeKTpOJABUTATENh TOCTOSIHHOTO TOKa. lVIcmonb30BaHWE DJIEKTPOJABUTATENCH B  TEXHUUYECKUX
yCTPOMCTBAX M HAa TPAHCIIOPTE.

Omnpitel Dapazes. SBienue snexTpoMarHutTHo wHAykuu. [IpaBmno JleHna. DaexTporeneparop.
CriocoObl MOJTydeHUs! DIEKTPUUYECKONW SHEPTUU. DIEKTPOCTAHIIMKM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUH.

Hemoncmpayuu

DnexTpu3anus Tein

JIBa poza JIEKTPUYECKUX 3apsA0B U B3aUMOJIEHCTBHE 3apSDKEHHBIX TeEIl
YCTpOUCTBO U IEHCTBUE DIIEKTPOCKOTIA

OnexTpocTaTH4ecKast HHTyKIMs

3aKOH COXpaHEHMs DIEKTPUUECKUX 3apsI0B

IIpoBOIHUKYN U TUAIIEKTPUKU

No abkwnPE

MO,Z[CJ]I/IpOBaHI/IC CHJIOBBIX JIMHHUI QJICKTPUYCCKOTO ITOJIA



8. HcToYHMKM MOCTOSAHHOIO TOKA

9. [eiicTBuUs IEKTPUIECKOTO TOKA

10. DreKTpUveCcKHii TOK B KHUIKOCTH

11. T"a30BBIi1 pa3psia

12. 3mepeHue CUItbl TOKa aMIepMETPOM

13. M3Mepenune 3JIeKTPUIEeCKOTO HANPSHKEHHUS BOJIBTMETPOM

14. PeocraT u Mara3suH COIPOTUBIIEHUM

15. BzaumoaeicTBie HOCTOSTHHBIX MATHUTOB

16. MonenupoBaHne HEBO3MOKHOCTH Pa3/ICTICHUS MIOJIIOCOB MarHUTa

17. MonenupoBaHie MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB

18. OmeIT Dpcrena

19. MarsnuTHOE 1oJIe TOKa. DIEKTPOMAarHHUT

20. JleiicTBME MarHUTHOTO TIOJISI HA IPOBOTHUK C TOKOM

21 DnexTpoBUTraTeNb MOCTOSIHHOTO TOKA

22. ViccnenoBaHMe SBJICHUS YJICKTPOMATHUTHON WHTYKITUT

23. OnbiTer Dapajnes

24. 3aBUCHMOCTD HaIlpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUHN €r0 BOZHUKHOBEHUS

25. DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKa

Jlabopamopnuie padbomul u onvimal

1.

a s e

6.

OINEBITEL IO Ha6J'IIO)IeHI/IIO SJICKTPU3alHuU TCJI I/IH)IYKHI/IGﬁ " IpH COIPUKOCHOBCHHU
HCCJ’IC}IOBaHl/Ie JIeI\/'ICTBI/IH SJICKTPUYCCKOTO IMOJISA Ha IPOBOJHUKU U AUBJICKTPUKH
COopka u mpoBepka pabOThI AIMEKTPUIECKOH IEMH TTOCTOSTHHOTO TOKa

W3MepeHune 1 peryInpoBaHUe CHITbI TOKA

W3mepeHune u peryimupoBaHne HAIIPSKEHUS

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 pe3UCTOpP, OT COMPOTUBICHUS

pe3UCTOpa M HAINIPSDKEHUS Ha PE3UCTOPE

7.

OHBITI)I, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD SJICKTPUYCCKOI'O COIIPOTUBJIICHHS ITPOBOJHUKA OT €TI0

JUIMHBL, INIOAAX IOIIEPEYHOI0 CEYCHHUA U MaTCpuralia

8.

HpOBepKa IIpaBuJjia CIIOXKCHUA HaHpH)KeHI/Iﬁ IIpH IMOCJIICA0OBATECIIBHOM COCIMHCHHUHN ABYX

PE3UCTOPOB

9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka npaBuiia /Ui CUJIbI TOKA MIPH NMapaJljIeIbHOM COSAMHEHUH PE3UCTOPOB

Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIIYLIET0 Yepe3 Pe3UCTOP

Omnpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pe3UCTOpe

HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, UAYILETO Yepe3 JIaMIIOYKY, OT HAIPSDKEHUST HA Hel
Onpenenenue KIIJ] narpeBarens

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX Mar HUTOB

N3ydyeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPHU X 00bEIMHEHUU U pa3IeIeHUN
UccnenoBanue AeCTBUA AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICH CTBUS KATYIIKK C TOKOM U MarHuTa

OTCHJIbI TOKAa U HAITPABJICHU TOKA B KATYIIKE

18.
19.
20.
21.

N3yyenue neicTBUA MAarHUTHOTO IOJISL HA IPOBOJHUK C TOKOM

KoHcTpynpoBanue u u3ydeHHe pabOTBHI IEKTPOJBUTATEINS

N3mepenue KIIJI anexTpoaBurareabHON yCTaHOBKU

OnbITHI 10 UCCIIEAOBAHUIO ABJICHUS IEKTPOMArHUTHOW MHAYKLIUU: UCCIIEIOBAHUE U3MEHEHUN

3HAYCHHUA U HAIIPABJIICHUA UHAYKIIMOHHOTO TOKA.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI
JIMHHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe 6ocnumanue:
— TpOsIBIIEHUE HHTEpPECca K UCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (pH3UUECKOit
HayKu;
— IICHHOCTHOE€ OTHOIIEHHE K JOCTIKEHHUSIM POCCUUCKUX YUEHBIX (PH3UKOB.
I'pasicoanckoe u Oyxo6Ho-HpAGCMEEHHOE 60CRUMAHUE:
— TOTOBHOCTH K aKTHBHOMY yYaCTHIO B OOCYXJICHIH 0OIIECTBEHHO-3HAYMMBIX U STHUECKUX
po0IeM, CBS3aHHBIX C TPAKTHYECKUM TPUMECHEHUEM JTOCTKCHUH (PU3UKH;
— OCO3HAaHHE BAXHOCTU MOPAJIbHO-3TUYECKUX ITPUHIUIIOB B EATEIBHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:
— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKON HAyKH: €€ rapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:
— OCO3HaHHE LEHHOCTH (PM3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTAa [TO3HAaHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUN, BAXKHEUIIIEH COCTABIISAIONIEH KYIbTYpHI;
— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENbCKON NESTENbHOCTH.
Dopmuposanue Kyabmypol 300p06bA U IMOUUOHATIBHO20 0J1A20N0NYUUA:
— OCO3HaHHE [IEHHOCTU 06€301acHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU ITPaBMJI OE30MIACHOTO MOBEJIEHUSI HA TPAHCIIOPTE, Ha I0POrax, C AIEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;
— chOopMHUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMHUOKY M TAKOTO ke
IpaBa y Ipyroro 4ejaoBeKa.
Tpyooesoe socnumanue:
— aKTHUBHOE Y4acTHe B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, IIKOJIbI, TOpOa, Kpas)
TEXHOJIOTUYECKON U COLMaIbHON HaNpaBJIECHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3HUECKUX 3HA
HUH;
— HHTEpeC K MPaKTHUYECKOMY HU3y4eHHUIo mpodeccuil, CBSI3aHHBIX C (PU3UKOIL.
JKonozuueckoe eocnumanue:
— OpHUEHTAIMs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUI IS pelIeHus 3a/1a4 B 00JIacTH OKpy»Karoleit
Cpelibl, IUNITAHUPOBAHHUS IOCTYNKOB U OLEHKHU UX BO3MOYXHBIX MTOCJIEACTBUM 7151 OKPYXKaroLen
Cpelibl;
— OCO3HaHHE TJO00AIBHOTO XapakTepa IKOJOTUYECKHX MPOOJIeM U MyTeH UX pelIeHHUs.
Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COUUAIbHOU U RPUPOOHOIL CPedbl:
— MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPU BBHIMOJTHEHUU UCCIIEIOBAaHUI U MTPOEKTOB (HPHU3UUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;
— TMOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JAESITEIbHOCTD;
— MOTpeOHOCTH B GOPMUPOBAHNY HOBBIX 3HAHMIA, B TOM YHclie (pOpMyIUpoBaTh UJIEH, MOHSTHS,
TUNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;
— OCO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DU3HKHY;
— TMJIAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PHU3UUYECKUX 3HAHMIA,
— CTpeMJICHHE aHATU3UPOBAThH U BBISIBJIATH B3aUMOCBSI3U MPUPOIbI, 00IIECTBA K SKOHOMHUKH, B
TOM YHCJI€ C UCTIOTB30BaHUEM (PU3NUECKUX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C YUETOM BIMSIHHS Ha OKPYKAIOIIYIO Cpey, BOZMOYKHBIX TNI00ATBHBIX
OCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

VYHuBepcanbHble TO3HABATENbHBIE IEUCTBUS
ba3zoevie nocuueckue oeiicmeun:

— BBIABIIATH U XapaKTEPHU30BATh CYILIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUN);



— YCTaHaBJMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMH, OCHOBAHHUS 1l 000O0IIEHUS 1
CpaBHEHHS;
— BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (DakTax, JaHHBIX U
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHHSIM;
— BBIABIIATH IPHYUHHO-CIICICTBEHHBIE CBSI3H TP N3YYCHUU (DU3NUYECKHX SIBICHUIN U MIPOIIECCOB;
JIeTIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JECTYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOUEHHH, BBIIBUTATh
THIIOTE3BI O B3aUMOCBS35X (PU3NUECKUX BEIMYUNH;
— CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pemeHus yueOHoi pusnyeckoii 3aaum (CpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEIIEHHsI, BEIOOP Hanbo1ee MOAXO0ISIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvcxkue oelicmeusn:
— HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT ITO3HAHHUS;
— TPOBOJMTH MO CAMOCTOSITEIIEHO COCTABICHHOMY TUIaHY OTIBIT, HECTIOKHBIN (PU3HUECKHA
HKCTIEPUMEHT, HeOOJBIIIOE NCCIIe0BaHNe (PU3MUECKOTO SBICHUS;
— OILIEHWBATh Ha MPIMEHUMOCTh U JIOCTOBEPHOCTH WH(POPMAIIHIO, TIOTYUYESHHYIO B X0/1€
MCCIIEIOBAHUS MITH SKCIIEPUMEHTA;
— CaMOCTOSTENLHO (JOPMYIUPOBATH 0OOOIIEHHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/IEHUS, OTIBITA, MCCIICIOBAHIS,
— TPOTHO3MPOBATH BO3MOXKHOE JANIbHEIIIee pa3BUTHE (PH3MUECKHX ITPOIIECCOB, a TAKIKE
BBIJIBUTATh MIPEIIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmavuei:
— TPUMEHSTH PA3IMIHBIC METOIbI, THCTPYMEHTHI M 3aIIPOCHI IPU TIOUCKE ¥ 0TOOpe nHOopMaIiu
WM TJaHHBIX C YUETOM MPEUI0KEHHON yueOHOM (u3nueckoi 3a1auu;
— aHaJIM3UpPOBaATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PAa3TUYHbBIX BUJIOB U
dhopm mpencTaBIeHUS;
— CaMOCTOSTEIHHO BRIOMPATh ONTUMANIBHYIO (hOpMY MpecTaBieHus] HHHOPMAITUH 1

WUTIOCTPUPOBATH PellacMble 3a71aui HECIOKHBIMU CXEMaMHU, IHarpaMMaMi, HHOH TpaduKoi U X
KOMOUWHAIIMSIMU.

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS

Obwenue:
— B X0J¢ 00CYXKIeHusT yueOHOTO MaTepuaia, pe3yJIbTaToB JJA0OpaTOPHBIX pabOT U IPOEKTOB
3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMOM TeMbI U BBICKAa3bIBATh UJICH, HAIICJICHHBIE Ha
pelieHue 3a/1a4M ¥ MoJIJIepyKaHnue 01aroxKenareIbHOCTH OOIIEeHNS;
— COIIOCTABJISATH CBOM CYXKJICHUS C CY)KJICHUSMH JAPYTUX YUaCTHUKOB JUAIOTa, OOHAPYKHUBATh
pasiuyre U CXOJCTBO MO3UIIMIA; BEIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMOJIHEHHOTO (PU3MUECKOTO OTbITa (SKCIIEPUMEHTA,
HCCIIEI0BaHU, TIPOCKTA).

Coemecmuasn deamenvHocmsy (COMpPyOHUYECME0):
— MOHHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U WHINBUIYATbHOU pabOThl IPH
pelieHur KOHKPETHOHN (hU3UYECKOM MpoOIeMBI;
— MPUHUMATH LIeJIM COBMECTHOM AESITENIbHOCTH, OPraHU30BbIBATH JIEHCTBUS MO €€ JOCTUKEHUIO:
pacmpenensTh poiu, 00CYXIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM paboThl; 0600111aTh MHEHHS
HECKOJIBKUX JIIOJIEH;
— BBITIOJHATH CBOIO YacTh pa0OTHI, JOCTUTAsI KAUECTBEHHOTO PE3yNbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJIEHAMUA KOMAaH/IbI;
— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETTHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

VYHuBepcanbHbIE PETYIITUBHBIE 1EUCTBUS

Camoopzanusauuﬂ:

— BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHUSIX, TPEOYIOIIMX JUIS peIeHHs
(bu3nYeCcKuX 3HAHUMH;



— OPUEHTUPOBATHCS B PA3JIMYHBIX MIOJX01aX PUHATHUS PEIICHUN (MHAUBUAYAIBHOE, IPUHATHE
peLIeHUs B IpyIIe, IPUHITHE PELLIEHUI TPYIIIOit);
— CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM peIieHHs (PU3HMUECKON 3a7auyl UM IJI1aHa
UCCIIEIOBAHUS ¢ YIETOM UMEIOLINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PEILICHU;
— Jenathb BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

Camoxonmpons (pegpnekcusn):
— J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYalluy U MpejyiaraTh IJ1aH €€ N3MEHEHUS;
— OOBSCHATH MPUYMHBI JOCTIDKEHHS (HEIOCTHIKEHUS) PE3yIbTaTOB JESTEILHOCTH, 1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY;
— BHOCHUTb KOPPEKTHUBBI B JIESATEIILHOCTD (B TOM YKCJIE B XOJ] BHIIIOJHEHUS (PU3HUUECKOTO
HCCJIEIOBAHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATEILCTB, U3MEHUBILUXCSI CUTYALIUMH,
YCTaHOBJIEHHBIX OLUINOOK, BOZHUKIINX TPYIHOCTEH;
— OIICHMBaTh COOTBETCTBUE PE3YNIbTATa LU U YCIOBUSIM.

Imouuonanvrvlit uHmMen1eKm:
— CTaBUTh ce0s Ha MECTO JAPYroro yejaoBeKa B XOJI€ CIopa UiIU AUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

Ilpunamue cedsn u opyaux:
— TMpHU3HABaTh CBOE MPABO Ha OLIMOKY NpHU pelieHuu GU3NYeCKUX 3aa4 UM B YTBEPKICHHUSIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYIroro.

NNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTrHbie pe3ynabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTb C(OPMHPOBAHHOCTH Y
00yJaroIIMXcsi YMEHUMN:

— HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUYKEHHE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHUSI BEIIECTBA, KpPUCTAINIMUYECKHE U aMop(HbIe Tena, HACHIIIEHHBIH |
HEHACBIIEHHBIA TMap, BJIAKHOCTh BO3AYyXa; TeMIlepaTypa, BHYTPEHHSSI HHEprus, TEIUIOBOM
JIBUTATENIb; O3JEMEHTAPHBIM AJIEKTPUYECKHI 3aps, JJIEKTPUYECKOE II0Jie, TPOBOJHUKU U
TMDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MAarHUTHOE TIOJIE;

— pa3nuyarh ABJICHHUA (TEIJIOBOE pacIHIMpeHue/c:katue, Terionepeaada, TeIIoBOe PaBHOBECHUE,
CMauMBaHMe, KallWJUIAPHBIC SIBJICHUS, UCIIApEHHE, KOHCHCALUS, TUIaBJIEHUE, KPUCTANIN3alUs
(oTBepaeBaHME), KWUIIEHUE, TeIulonepeaaya (TEIJIONPOBOJHOCTh, KOHBEKIMS, H3IIy4yeHUE);
ANIEKTpU3ALUA TeJl, B3aUMOJCWCTBHUE 3apsiioB, [EHCTBUS DIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, ACWCTBHE MArHUTHOTO TIOJIA HAa MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIHMS) 10 OMUCAHUIO MX XapaKTePHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SBIICHUE;

— pacro3HaBaTh NPOSIBIEHUE H3YYEHHBIX (DU3UYECKUX SIBJIECHUI B OKPY)KAIOLIEM MHUDE, B TOM
yucie (pU3NYecKue SBJICHHUsS B MPUPOJIE: NMOBEPXHOCTHOE HATSDKEHUE M KaWUISIpHbIE SBJICHUS B
IpUpOJie, KPUCTAIUIBI B MpHpojie, u3nydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKHE OpHU3BbI,
o0Opa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra; JIEKTPUUECKUE SBJICHUS B aTMOc(epe, NEeKTPHUUECTBO
KHUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMiid, Apeiid Moo COB, pOJib MAarHUTHOTO TOJS JJIs
KHU3HU Ha 3emJe, TOJSIpHOE CHUSHUE; MPHU ATOM IEepeBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJIENIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3NYECKUX SIBJICHUH;

—  ONHUCHIBAaTh M3Yy4YEHHBbIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS, HUCHONB3YysA (U3NYecKHe
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS JHEPrus, KOJIMYECTBO TEIUIOTHI, yJENbHAsl TEIUIOEMKOCTH
BEIIECTBA, yJeNbHas TeIJIOTa IUIaBJICHUs, yIelIbHas TEIUIOTa MapooOpa3oBaHus, yAeabHas TeroTa
CrOpaHUsl TOIUIMBA, KOA(M(UIMEHT IMOJE3HOr0 ACUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAs
BJI&XHOCTb  BO3JyXa, OJJIGKTPUYECKUM 3apsj, CWIa TOKa, OJJIEKTPUYECKOE HAINPSKEHHUE,
CONPOTHUBJIEHUE TPOBOJHUKA, YAEIbHOE CONPOTHUBIEHUE BEIIeCTBa, padoTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA); MIPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKHI CMBICI UCIIOIB3yEeMBIX



BEJIMYUH, 0003HAYCHUSI U €IUHHLBI (U3NYECKHX BEIUYMH, HAXOIUTHh ()OPMYIbI, CBSA3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEIHYMHAMH, CTPOUTH TpadUKH HM3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

—  XapakTepu30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBICHUS U TPOIECCHI, HCIOJB3Yys OCHOBHEIE
MOJIOKECHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOSHUS BEIIECTBA, MPUHIIKIT CYIIEPIIO3UIIUHU TIO
Jei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Ul yyacTKa LIENH, 3aKOH
Jxoyns JleHa, 3aKk0H COXpaHEHUs! YPHEPTUH; TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA
Y 3aIAChIBaTh €M0 MaTEMATUYECKOE BHIPAKCHICE,

— OOBACHATH (hPU3NYECKHUE MPOIECCHl U CBOWMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue 3 | - 2 JOrMYECKHX IIaroB ¢ OMopoil Ha | - 2 W3y4eHHBIX CBOMCTBA (U3UUECKUX
SABIICHUH, (U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; permatb pacdy€éTHele 3agadn B 2 - 3
NEeUCTBUS, MUCIOJIBb3Ys 3aKOHBI M (OPMYJbl, CBS3bIBaIOIINE (PU3MUECKHE BEIUYMHBI: Ha OCHOBE
aHaJlM3a YCIIOBUS 3aJlaud 3allChIBaTh KPAaTKOE YCJIOBHUE, BBISABJIATH HEAOCTAaTOK JAHHBIX JUIS
pelIeHns 3a/1aui, BbIOUpaTh 3aKOHBI U POPMYIIbl, HEOOXOAUMBIE /7Sl €€ pelleHus, IPOBOIUThH pac
4ETHI U CPaBHUBATH MOJyYEHHOE 3HaUE€HUE (PU3NYECKON BEJMUNHBI C U3BECTHBIMU JAHHBIMH;

— pacClio3HaBaTb npo6neM51, KOTOPBIE MOXHO PEHIMTH IIPH IMOMOIIHN CI)I/ISI/I'—IGCKI/IX METOOOB,
HCIIOJIB3YSA OIIHMCAHUE MCCICAOBAHHA, BBIACIATE TMPOBEPIACMOC MPCAIIOJIOXKEHNEC, OLCHUBATH
IMPaBHUJIBHOCTD IMOPsAKa IPOBCACHUSA NCCIICAOBAaHNA, ACJIaTh BBIBOABI;

— MPOBOAMTH OMBITHI 110 HAOIIOAEHUIO (PU3NUECKUX SBICHUIN MU (GU3NYECKUX CBOMCTB Tel

(KanmuJUIsIpHBIC SBJICHUS, 3aBUCHMOCTh JaBJICHUS BO3AyXa OT €ro 00bhEMa, TeMIepaTypbl; CKOPOCTH
mpolecca OCTBHIBAHUSA/HArpEeBaHUs NpPH M3IYYEHHMH OT L[BETa H3IyYarollel/moriomaomen
MMOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BObI OT TEMIEPATYPhI KUIKOCTH U IJIOUIAAN €€ TOBEPXHOCTH;
ANIEKTpU3ALUS Tell M B3aUMOJACWUCTBHE 3JEKTPUUECKUX 3apsAl0B; B3aUMOJCHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yallW3alllsi MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; JEHCTBUS MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuMTa, CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (OpMYIHpPOBaTh MPOBEPsSEMbIE MPENNOJIOKEHUS, COOUpPATh YCTAHOBKY U3 MPENI0KEHHOTO
000pyI0BaHUs; OMKUCHIBATH X0 ONbITAa M (POPMYITHPOBATH BBHIBOJIBI;

—  BBINOJIHATH NPSMBIE U3MEPEHUSI TeMIIepPaTypbl, OTHOCUTEIILHON BIAKHOCTH BO3IyXa, CHUJIbI
TOKa, HaNpsHKEHUS C MCMOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M NATUMKOB (PU3NYECKUX BEITUYHH;
CpaBHMBATh PE3yJAbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOJIIOTHOM MOrPEUTHOCTH;

— IOpOBOAHUTL MCCIICAOBAHUC 3aBUCHUMOCTH OHHOﬁ (I)HSHHGCKOﬁ BCIMYMHBI OT I[perﬁ C
HCIIOJIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIMIPOTUBJICHHUA IIPOBOAHHKA OT €r0 IJIMHBI,
IIomanu IMorepeyHoro CCUYCHUA U yACJIbHOI'0 COIMPOTHUBIICHUS BCIICCTBA IIPOBOJHUKA; CUJIBI TOKA,
HAYHIETO 4€pe3 NMPOBOAHUK, OT HAIPAKCHHUA HA IPOBOAHUKE; UCCIICAOBAHUC ITOCIICAOBATCIBHOTO U
mapajjicJbHOIo COCIUHECHUI HpOBOI[HI/IKOB): IIaHUPOBATb HUCCICI0BAHUC, CO6I/IpaTL YCTAHOBKY U
BBIIIOJIHATE U3MEPCHUA, CICAYA IMPCIIOKCHHOMY IIJIAHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BUIC Ta6J'II/II_I )51 Fpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTAaTaM UCCICAOBAHUA,

— HPOBOAUTH KOCBCHHBIC U3MCPCHUSA (1)H3I/I‘ICCKI/IX BCJIIMYMH (y,I[eJ'IBHaH TEIIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC IMPOBOAHUKA, pa60Ta U MOHIHOCTb SJCKTPHUUYCCKOI'O TOKa)I IJIaHUPOBATb
HU3MEPCHU, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICHY: npezmoxceHHoﬁ HWHCTPYKIHHU, U
BBIYHCJIATh 3HAYCHUC BCIIMYHHBI,

— co0oaTh MpaBUiIa TEXHUKU 0€3011aCHOCTH NP paboTe ¢ 1abopaTOpHBIM 000pYIOBAHUEM;

— XapakTepHu30BaTh NMPHHLUUIBI ACUCTBUS M3YUYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPO Ha UX ONMMCAHU (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, NapoBasi TypOHHa,
amIrepMeTp, BOJBTMETpP, CUETUMK OSJIEKTPHUUECKOW SHEPruH, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeJbHbIE 3JEKTPONIPHOOPHI (IPUMEPHI), TEKTPHUUECKUE NPEIOXPAHUTEINH; HIIEKTPOMArHuT,



AJIEKTPOIBUTATENh TIOCTOSIHHOTO TOKA), UCTOJB3ys 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUU U
Heo0xo MBI (PU3MYECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTbIE TEXHHUYECKUE YCTPONCTBA W M3MEPHUTEIbHBIC MPHUOOPHI MO CXeMaM
CXEMAaTHUYHbIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAT); COCTAaBJISATh CXEMbl JJIEKTPUUYECKUX LENed ¢
[IOCJIEI0BATEIbHBIM U MapaJIeIbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHMUS
JJIEMEHTOB JJIEKTPUYECKUX LEIEH;

MPUBOJIUTH MPHUMEPBI/HAXOIUTh MHPOPMAILIMIO O MPHUMEPaxX MPAKTHYECKOTO HCIIOJIE30BAHHS
¢u3nvecKuX 3HAHUK B TIOBCEJHEBHOW XHU3HH JUIsI 0OecreueHus] 0€30MacHOCTH NP OOpaIeHn: ¢
npubopaMu M TEXHHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHHS 3/0POBBbS M COONIIOJCHHUS HOPM
9KOJIOTHYECKOIO NTOBEJICHUS B OKPYKAOIIEN Cpele;

— OCYHIECTBJIATh TOUCK HHpOpManuu (GU3NYECKOro cojepkaHus B cetu MHTepHeT, Ha
OCHOBE HMMEIOUIMXCA 3HAHUM M IYTEM CPAaBHEHMs JONOJHUTEIBHBIX MCTOYHHUKOB BBIJIEIATH

nH(pOpMaLKIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MpPU BBINOJHEHWH Y4eOHBIX 33JaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(bu3MYECKOTO CoJIep>KaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT; BiaaneTs npuéMaMu

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— co03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpaTKUE YCTHBIE cO0OIIeHHs], 00001as nHpopmalmo
13 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COAEP)KAHMSI, B TOM UHCIE MyOIMYHO MPEJICTaBISTh pe
3yNbTaThl IPOEKTHOM MM HCCIEN0BATENIbCKON NIEATENIBHOCTH; MIPU ATOM I'PaMOTHO HCIIOIb30BaTh
M3Y4YEHHBIN TOHATHIHBIA anmapat Kypca (GU3HKH, COTPOBOXKAATh BRICTYIUICHHE MPE3EHTAIIUECH;

— TIpU BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3NYECKUX MPOLIECCOB PACIPENENTh
00s3aHHOCTH B TpYIIIIe€ B COOTBETCTBUU C MOCTABJICHHBIMH 3a/ladyaMM, CICJUTHh 3a BHITIOJHEHHEM
IJlaHa JEeMCTBUMI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B
NeSITeNIbHOCTh T'PYIIbI; BRICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIIAS TOTOBHOCTh
pazperiatb KOHMIUKTHL

TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

HaumenoBanmue | KosinuecTBo 4acoB duaexkTpoHHbIe (LU pPOBHIE)
pa3iesioB U TeM o0pa3oBaTejibHbIE pecypchl
NPOrpaMMBI BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHE

padoThI padoThI

Paszen 1. TermioBble IBJICHUSA

1.1.|Ctpoenne n 7 http://www.e-science.ru/physics
cBoOlicTBa http://nano-edu.ulsu.ru
BelllecTBa http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
1.2. TenioBbI€ 21 2 3 http://www.e-science.ru/physics
MpoLecchl http://nano-edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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Hroro no pazneny

28

Pazgen 2. 3J1eRTpnqec1me M MAarHMuTHbBIC SIBJICHUHA

2.1. Dnexrpuyeckn |7 http://www.e-science.ru/physics
€ 3apsiIbl. http://nano-edu.ulsu.ru http://www.all-
3apsizkeHHbIe fizika.com/ http://interneturok.ru/ru
Tea M UX http://elkin52.narod.ru/ http://womrs
B3aUMOEHCTB ww.all-fizika.com/

He

2.2. Hocrositunpiii | 20 5 http://www.e-science.ru/physics
IEKTPUYECKH http://nano-edu.ulsu.ru http://www.all-
i TOK fizika.com/ http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-fizika.com/

2.3.| MarauTHsbIe 6 2 http://www.e-science.ru/physics
SIBJICHHS http://nano-edu.ulsu.ru http://www.all-

fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

2.4. Dnexkrpomaruu 4 http://www.e-science.ru/physics
THas http://nano-edu.ulsu.ru http://www.all-
HHIYKIHS fizika.com/ http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-fizika.com/

Hroro mo pazgeny 37

PezepBHOE Bpems 3

OBIIEE 68 10
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YACOB I10
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