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W3y4YCHUS

npeaMeTa

H3yuenue hpusuxu ¢ odopazosamenbHbix yupercoeHusx cpeone2o (noanozo)
00ue20 00pa306aHUA HANPABIEHO HA 0OCHUMCEHUE CNIe0YIOUUX Yenell:

* OCBOEHHe 3HAHWI 0 METO/IaX HayYHOTO MO3HAHUS MPUPO/IbI; COBPEMEHHON
¢u3nyecKkoil KapTuHe MUpa: CBOMCTBAX BEIIECTBA U MOJIs, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, IMHAMUYECKUX U CTATUCTUYECKUX 3aKOHAX
MIPUPO/BI, IEMEHTAPHBIX YacTUIaX U (PyHIaMEHTaJIbHBIX B3aUMOJICHCTBUSAX,
CTPOEHUH U 3BONIIOINH BeeneHHoit; 3HaKOMCTBO ¢ OCHOBaMU (yHJaMEHTAJIbHBIX
(U3NIECKUX TEOPU —KIIaACCHUECKOW MEXaHUKH, MOJIEKYIIPHO-KMHETHYECKON
TEOpUH, TEPMOANHAMUKH, KJIIACCUYECKOHN 3JIEKTPOANHAMUKH, CIICIIUAIBHON TEOpUH
OTHOCHUTEJIBHOCTH, KBAHTOBOM TEOpHUU;

¢ OBJaA€HUEC YMCHUAMMU ITPOBOAUTH Ha6J'IIOI[eHI/I$I, IJIAHUPOBATH U BBINIOJIHATDH
OKCIICPUMCHTHI, O6pa6aTLIBaTB Pe3YJIbTAaThI I/I3M€peHI/II71, BBIABHUI'aTh THUIIOTC3bI U
CTPOUTH MOJECJIN, YCTAHABJIMBATL I'PAHUILIBI UX IIPUMEHUMOCTH;

* NpuMeHeHHe 3HAHUIi 110 Qu3HKe 111 00BICHEHHS SBJICHUIN PUPO/IBI, CBOHCTB
BEILIECTBA, IPUHLUIIOB Pa0OThl TEXHUYECKUX YCTPOMCTB, peIIeHus PU3NUECKUX
3a/1a4, CaMOCTOSITENILHOTO ITPUOOPETEHUS U OLIEHKH JOCTOBEPHOCTH HOBOM
uHpOpMaIUK (PU3MIECKOTO CoAepkKaHUs, UCTIOIb30BAHNS COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH I IOUCKA, TepepaboTKH U TPEIbIBICHUS
yu4eOHOI 1 HayyHO-IOMyNIApHON HH(opMaIyu 1o (pu3nKe;

* pa3BHTHE [T03HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CrocoOHOCTEH B Mpoliecce penieHus: GU3NIECKUX 3a/1a4 ¥ CaMOCTOSTEITBHOTO
MPUOOPETEHNUsT HOBBIX 3HAHMIA, BBITIOTHEHUS SKCIIEPUMEHTAIBHBIX UCCIIET0OBAHUM,
MOJITOTOBKH JTOKJIAJIOB, peepaToB M JPYyTrUX TBOPUECKUX pabdoT;

* BOCHHMTAHMeE JyXa COTPYIHHUYECTBA B MIPOIIECCE COBMECTHOTO BBHITIOTHEHUS
3a/1a4, yBaKUTEIILHOTO OTHOIICHHSI K MHEHHUIO ONITIOHEHTa U 000CHOBAaHHOCTH
BBICKA3bIBAEMO MO3UITUHU; TOTOBHOCTH K MOPAJIbHO-3THUECKON OI[CHKE
WCTIONb30BaHUS HAYUHBIX JOCTHKCHUI; YBOXKEHHUS K TBOPIIAM HayKU U TEXHUKH,
o0ecrevnBaoIM BeAyLIYI0 pojib PU3UKU B CO3aHUN COBPEMEHHOTO MUpa
TEXHUKH,

*  HCHOJIb30BaHHE MPHOOPETEHHBIX 3HAHUI M YMEHUIA JIJIs1 peIICHUS
NPaKTUYECKHX, JXU3HEHHBIX 33134, PallMOHAIBHOTO MIPUPOIOTIONB30BaHUS U 3AIIUTH
OKpY’KaroIen cpepl, o0ecredeHus: 0e30MacHOCTH KU3HEICATSIILHOCTH YeIoBeKa U
oO1iecTBa.




Ilnanupyemblii pe3yjbTar
B pe3yiabTare u3yyeHus (U3MKH HA JAHHOM YPOBHE YYEHHUK /I0JI2KEH:

3HATH/MIOHUMATH

* cmblct noHamui: GU3NYecKoe sIBIICHNE, PU3NIEeCKas BEIMYNHA, MOJICITh, TUTIOTE3a, TPHHIIHIL,
MOCTYJAT, TEOPHsl, MPOCTPAHCTBO, BPEMsl, HHEpIIMAJIbHASA CUCTEMAa OTCUETa, MaTepraibHas TOUKa,
BEIIIECTBO, B3aUMOJICHCTBHE, U/ICATTbHBIN T'a3, PE30HAHC, IEKTPOMArHUTHBIC KOJIeOaHuUs,
ANIEKTPOMArHUTHOE TI0JIE, AIEKTPOMArHUTHASI BOJIHA, aTOM, KBaHT, (DOTOH, aTOMHOE SIIPO, AePEKT
MacChl, SHEPTHs CBS3H, PAIMOAKTUBHOCTh, HOHU3HUPYIOIIEE U3TyUCHUE, TJIaHEeTa, 3Be3/1a,
raimaktuka, BeeneHnas;

CMBIC (pusuyecKux eudUH: TIEpEeMEIEHIE, CKOPOCTh, YCKOPEHHE, Macca, CHUjia, IaBJIeHHe,
HUMITYJIbC, Pab0Ta, MOIIHOCTh, MEXaHUYECKasl YHEPTUSI, MOMEHT CHJIbI, IEPHOJ, YACTOTA,
aMIUIUTY/a KoJeOaHUM, AJTMHA BOJIHBI, BHYTPEHHSS DHEPT U, CPEIHSS KUHETUUECKasi SDHEPTUs
YacTHUIl BEUIECTBa, a0COIIOTHAs TEMIIEpaTypa, KOJIUYECTBO TEIUIOTHI, yAeIbHas TEJI0OEMKOCTb,
yJelbHas TEIUI0Ta MapooOpa3oBaHus, ylelbHas TEIUI0Ta MIaBJICHHUs, yAelbHas TEIoTa
CropaHusi, 3JIEMEHTAPHBIN AEKTPUUECCKUH 3apsil, HAPSKEHHOCTD AIIEKTPHUUECKOTO MO,
Pa3HOCTh MOTEHIINAIOB, SIEKTPOEMKOCTb, YHEPTHS JEKTPUUECKOTO TMOJIsl, CHIIA TIEKTPHUUECKOTO
TOKa, AEKTPUUECKOE HAMPSIKEHHE, JIEKTPUIECKOE COMPOTUBRIICHHE, AIEKTPOABUKYIIAsl CHUIA,
MarHUTHBIN MMOTOK, UHAYKIHUS MAarHUTHOTO TOJISI, UHAYKTUBHOCTh, HEPTHUS MarHUTHOTO TIOJI,
MoKa3aTellb MPeIOMIICHHSI, ONTHYECKas CUila JTUH3HI,

*  cMbic (huzuuecKux 3aKoH06, RPUHYUNOE U nocmynamoe (GopMyTUpOBKA, IPAHULIBI
NPUMEHUMOCTH): 3aKOHBI JTUHAMHUKH HbIOTOHA, MPUHIIMIIBI CYTIEPIIO3UIINU U OTHOCUTEIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI
COXPaHEHUs SHEPTUH, UMITYJIbCA U AIIEKTPUYECKOTO 3apsi/ia, OCHOBHOE YPABHEHUE KMHETUYECKOM
TCOPHU I'a30B, YPaBHCHUC COCTOAHUA UACATIBHOIO Ira3a, 3aKOHbI TCPMOJUHAMUKHA, 3aKOH KYHOHa,
3akoH OMma U1 OJHOM 1enu, 3akoH Jlxoyns — JIeHIa, 3aKoH 3JeKTPOMarHUTHOW MHITYKIUH,
3aKOHBI OTPAKCHUSA U MPCIIOMIICHHA CBETA, MMOCTYJIAThI CHGHHaHLHOﬁ TCOPHUU OTHOCUTCIIBHOCTH,
3aKOH CBSI3U MAcChl U SHEPTUH, 3aKoHbI hpoTorddexra, moctynarsl bopa, 3akoH pagroaKTHBHOTO
pacmana;

*  6KJIA0 POCCUIICKUX U 3APYDEIHCHBIX YUEHbIX, OKA3ABIINX HAaUOOJIbIIECE BIUSIHUE HA Pa3BUTUE
¢buzuky;

yMmeTh

* onucvléams U 00BACHAMY PE3YIbMAMblL HAOI00EHUI U IKCREPUMEHN08: HE3ABUCUMOCTD
YCKOpEHUs! CBOOOIHOTO MaJeHNsI OT MacChl MaJalOIEero Tejla; HarpeBaHKue ra3a Ipy ero ObICTPOM
COKaTUH 1 OXJIAXKICHHUE TIPH OBICTPOM pacIIMPEHUH; OBHIIICHNE TaBICHUS Ta3a IIPH €To
HarpeBaHUU B 3aKPBITOM COCY/E; OPOYHOBCKOE ABIDKCHHE; IIEKTPU3AIIUS TEJ PH UX KOHTAKTE;
B3aUMOJICHICTBUE TPOBOIHUKOB C TOKOM; JA€HCTBHE MarHUTHOTO TIOJISL HA IPOBOJHHUK C TOKOM;
3aBHCUMOCTB COMIPOTHUBIICHUS TIOTYIIPOBOAHUKOB OT TEMITEPATYPHI M OCBEIICHUS;
ANIEKTPOMAarHUTHAsE MHIYKIIUS; paclpoCTPaHEHUE MEKTPOMArHUTHBIX BOJIH; JAUCTIEPCHS,
uHTepdepeHrs 1 qudpaKys CBeTa; H3IydeHUE U IOTIONICHHE CBETa aTOMaMH, JINHeHJaThle
ceKTpbl; GoTodPPEKT; paTuOaKTUBHOCTS;

® npueodumb npumepsl Onblmoe, uUltrioCmpupyrouwiux, UHmo: Ha6J'IIO,Z[eHI/ISI H OKCIICPUMECHT
CJIy’Kat OCHOBOM 71 BBIIBM)KEHHS THUIIOTE3 U MOCTPOCHUA HAYUYHBIX Teopnﬁ; SKCIICPUMCHT



MO3BOJISIET MPOBEPUTHh HCTHHHOCTh TEOPETUYECKUX BBIBOJIOB; (PU3HUECKasi TEOPUS 1aeT
BO3MO)KHOCTH OOBSICHATH SIBIICHUSI IPUPOBI M HaydHbIE (DaKThI; (PU3NUECcKast TEOPHS MO3BOJISIET
NPEACKa3bIBaTh €Ille HEU3BECTHBIE SBJICHUS M UX OCOOCHHOCTH; MPH OOBSICHEHUH TPHUPOIHBIX
SIBICHUI MCTIONIBb3YIOTCS (PU3MUECKHE MOJIENH; OJIUH U TOT YK€ MPUPOAHBIN OOBEKT WM SBJICHUE
MOXHO HCCJIEI0BAaTh HA OCHOBE MCIOIb30BAHUS PA3HBIX MOJIENIEH; 3aKOHBI (PU3UKU U
¢buznYecKue TEOPUU UMEIOT CBOM OIPEIEICHHbIE T'PaHUIIbl IPUMEHUMOCTH;

* onucvleamp lyHOAMEHMAIbHBIE ONBbIMDL, OKA3AGUIUE CYULECINBEHHOE 6IUAHUE HA
pazeumue usuxu;

® Rnpumensamb NOJIYyY€HHble 3HARUA onsa peuteHun ¢u3ut¢ec:<ux 3a0au;

* onpedenamp Xapakrep GU3NIECKOro mnpoiecca mno rpaduky, Tadbmauie, GopMmyIie; MPOITyKThI
SICPHBIX PEaKIUii HA OCHOBE 3aKOHOB COXPAHEHUS IEKTPUUECKOTO 3aps/ia 1 MaCCOBOTO YHCIIA;

*  usMepamp CKOPOCTh, yCKOPEHHUE CBOOOIHOTO MaJIeHHs; Maccy Teja, IJIOTHOCTh BEIECTBa,
cuity, paboTy, MOIIIHOCTh, YHEPTUIO, KOADPHUITUEHT TPEHUSI CKOIBKECHHSI, BIAXXHOCTh BO3yXa,
VIENBbHYIO TEMIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY TUIaBICHUS JIbJA, SJEKTPUUECKOE
conporusienue, J/1C u BHyTpeHHEee CONPOTUBICHNE UCTOYHMKA TOKA, TOKa3aTeNlb IPeIOMIICHHS
BEIIECTBA, ONTHUECKYIO CHUITY JIMH3bI, ITUHY CBETOBOW BOIIHBL, HPEOCHAGIAMb Pe3)1bHAm bl
W3MEPEHUI C YUETOM MX MOTPEUTHOCTEH;

° npuso()umb npumepslt NpAKMUUECKO20 NPUMEHEHUA ¢u3uuec1<ux 3HAHUIL: 3aKOHOB
MCXaHHUKH, TCPMOJUHAMHUKHA U IJICKTPOAHNHAMUKHU B OHCPICTHUKE, PA3JIMYHLBIX BUIOB
QJICKTPOMAIrHUTHBIX I/ISHy‘-IeHI/Iﬁ IJId pa3sBUTUA paguo- 1 TGHGKOMMYHHKaHHﬁ; KBaHTOBOM (bPIBI/IKI/I
B CO3JaHHNH HZ[GPHOIZ OHEPICTUKH, JIa3CPOB;

*  6OCHPUHUMAMDb U HA OCHOGE NOJIYYEHHBIX 3HAHUI CAMOCMOAMENbHO OUCHUEAMb
uHpOpMaLHIo, coepxallyrocs B coodmennsx CMU, HayyHO-NOMYNIAPHBIX CTaThAX;
MCTIOJIb30BaTh HOBbIE MH(OPMALIMOHHBIE TEXHOIOTHHU IS TIOUCKA,

HCNII0Jb30BaTh l'lpHOﬁpeTeHHbIe 3HAHUA U YMCHUA B npaKanecxoﬁ ACATECJIbHOCTH H
NMOBCETHEBHOM KM3HU IJIM:

» o0ecreueHus 0€30MacHOCTH KUBHCACATCIIBHOCTH B IIPOLCCCE MCITIOJIb30BaAHNA TPAHCIIOPTHBIX
CpCACTB, OBITOBBIX 3J'IeKTp0HpPI60pOB, CpCACTB paano- u TCHCKOMMyHHKaHHOHHOﬁ CBs3H,

* aHaJIM3a W OLEHKU BIMSHUS HA OPraHHM3M YEJIOBEKAa U JPYrMe OpraHU3Mbl 3arpsi3HEHUS
OKPY’KAIOLLEH CPEbI;

¢ PpaluOHAJILHOTO NPpHUPOAOIIOJIBE30BAHUSA U 3AIIUTHI Opr)I(aIOH_Ieﬁ Cpcabl;

OCHOBBI JIEKTPOAMHAMUKH (MIPOIOJIKEHHE).
MarunuTtHoe moJie (5 4acoB).
B3anmopeiictBue TokoB. MarauutHoe noje Toka. MarautHas uaaykuus. Cuita Amrmepa.
Cuna Jlopenua.
demoHcTpanum:
1. BsaumoneiicTBHE MapalIebHBIX TOKOB.
JelicTBue MarHUTHOTO MOJIS HA TOK.
YCTpONCTBO U JEUCTBUE aMIIEPMETPA U BOJIBTMETPA.
YCTpOHCTBO U IEHCTBUE TPOMKOTOBOPUTEIIS.
OTKIIOHEHUE IEKTPOHHOTO JIyYKa MAarHUTHBIM TTOJIEM.

G



JJIeKTPOMATHUTHAS UHAYKIUA (7 4acoB)

SIBneHue 3MeKTPOMarHuTHOM MHAYKIMU. MaraHuTHBINA MOTOK. 3aKOH 3J€KTPOMATrHUTHOMN
unaykuuu. [Ipasuno Jlenna. Camounaykius. UHQyKTUBHOCTh. B3aMOCBSI3b 3JIEKTPHUUECKOTO U

MarHUTHOTO IIOJIEH. SHCKTpOMaFHI/ITHOG TI0JIC.

0.

JlaGoparopHas padora Nel: M3ydyeHue a1eKTpOMarHuTHOM WUHIYKIUH.
JdemoncTpanuu:

ONEeKTPOMArHUTHAS WHTyKIIHSL.

IIpaBuno JleHua.

3aBucuMocTh JJIC MHAYKIUN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
CaMonHayKLHS.

3aBucuMocTh JJIC cCaMOMHAYKIMU OT CKOPOCTH U3MEHEHUS CUJIbI LIEJIU U OT UHYKTUB-

HOCTHU IIPOBOJHUKA.

DJIeKTPOMATHUTHBbIE KoJleOaHusi ¥ BOJIHBI (10 yacos)

CBobOozanble KoneOaHus B konedaTelbHOM KOHTYpe. [lepron cBOOOIHBIX AEKTPHUUECKUX

kosneGanuii. [lepeMeHHBIN neKTpudecKuil Tok. [ eHepupoBaHue IEKTPUYECKON SHEPTUH.
Tpancdopmarop. [lepenada anexTpudeckor SHEPTUN. DIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA
NIEKTPOMArHUTHBIX BOJIH. [IpuHunel paguocsasu. Tenesunenue.

I1.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

JdemoHcTpaumuu:

CB06OI[HBIC SJICKTPOMAIrHUTHBIC KOJIEOaHHUSI HU3KOH 4acTOTHI B KOJICOATEIIbHOM KOHTYPC.
3aBHCHUMOCTD YaCTOTEI CBO60,ZIHI)IX OJICKTPOMArHuTHBIX KojeOaHuil OT OJICKTPOCMKOCTHU U

MHJYKTUBHOCTH KOHTYpa.
Hesaryxatoniue anekTpoMarHuTHbIE KoieOaHusl B TeHepaTope Ha TPaH3UCTOPE.
ITony4yenue nepeMeHHOro TOKa IIpU BPALLEHUY BUTKA B MATHUTHOM I10JIE.
YeTpoiicTBO U MPUHIUT IEUCTBUS TeHepaTopa NEPEMEHHOr0 ToKa (Ha MOJIEIN).
OcuorpaMMbl IEPEMEHHOIO TOKA

YeTpoilcTBO M mpUHIUN AeUCTBUS TpaHcopmaropa

Ilepenaya >1eKTpUYECKON SJHEPTUU HA PACCTOSTHUE C MOILBIO TTIOHMKAOIIIETO U
MTOBBIIIAOIIETO TpaHcpopMaTopa.

ONeKTpUYECKUN PE3OHAHC.

N3ny4yenune u nprem 31eKTPOMarHUTHBIX BOJIH.

OTtpakeHHe NEKTPOMATHUTHBIX BOJIH.

[IpenomMnenue 3MeKTpOMarHuTHBIX BOJTH.

Wutepdepentyst u Audpaxiyst 1eKTPOMarHUTHBIX BOJH.

[Tonsipr3anus 3MEKTPOMarHUTHBIX BOJIH.

Monynsiuus ¥ 1eTeKTUPOBaHHE BHICOKOYACTOTHBIX NIEKTPOMArHUTHBIX KOJIEOaHUil.

Onruka (15 yacos)
CaeToBbIe BOJIHBI. (9 4acoB)
CKOpOCTI) CBC€Ta U METOABI €€ U3MCPCHHA. 3aKOHBI OTpaXCHUA U IIPCIOMJIICHUA CBETA.

BonHoBble cBoiicTBa cBeTa: Aucnepcus, MHTepdepeHus ceera, 1uppakius cBeTa.
KorepentHocTs. IlonepednocTs cBeTOBBIX BONIH. [lomsipru3anus ceera.

26.
27.

JlabopaTopHas padora Ne2: M3mMepeHue nokasaresns MpeJoMICHHUs CTEKJIa.
JlaGoparopHas padora Ne3: M3mepenue JJIMHBI CBETOBOM BOJIHBI.
JdeMoHCTpaLUMK:

3aKOHBI IIPEJIOMJICHHS CHETA.

[TonHoe orpaxxkeHwue.



28. CeroBoz.

29. IlonyuyeHue UHTEPPEPEHINOHHBIX MTOJIOC.

30. Iudpakius cBeTa Ha TOHKON HUTH.

31. ludpaxius cBeTa Ha Y3KOU IICIH.

32. PaznoxeHue cBeTa B CIIEKTP ¢ NOMOIIbIO TU(PAKIIMOHHOMN PEIIETKH.

33. Ilonapu3anus cBera NoJIIpoOuaaMHu.

34. IlpumMeHeHne MOIAPOUIOB AJIS U3yUEHUSI MEXaHUUECKUX HANPSDKEHUH B I€TAJIAX
KOHCTPYKIIM.

DJIeMeHTbI TeOPUH OTHOCUTEJIBHOCTH. (3 Yaca)
[TocTynarel TEOpUM OTHOCUTEIBLHOCTH. [IpUHIIUIT OTHOCUTENIBHOCTH DUHINTENHA.
[TocrosiHCTBO cKOpOCcTH cBeTa. [IpocTpaHCTBO M BpeMsl B ClIELIMATIbHON TEOPUU
OTHOCUTENBHOCTH. PensiTuBuCcTCKas AuHaMuka. CBsA3b MAacChl C SHEPTUEH.

H3zny4denus u cnexktpsl. (3 yaca)

Paznuunble BUABI 2JI€KTPOMArHUTHBIX U3TYYEHUH U UX MIPAKTUYECKOE IPUMEHEHHE:
CBOMCTBA U IPUMEHEHNE HH(DPAKPACHBIX, YIBTPA(QHUOIETOBBIX H PEHTICHOBCKHX H3ITy9ICHHIA.
[IIkaa 3MeKTPOMAarHUTHBIX H3ITy4eHH.

JdemoHcTpaumu:

35. HeBunMble U3Ty4eHHUs B CIIEKTPE HAIPETOTO Tea.

36. CBoiicTBa HH(pPaKPACHOTO U3ITYUECHHUS.

37. CoiicTBa ynbTpauoIeTOBOrO U3ITyUeHHS.

38. IlIkana 3eKTpOMarHUTHBIX U3NTy4eHul (Tadnuua).

39. 3aBHCHMOCTD TUIOTHOCTH MOTOKA U3TYUYECHHUS OT PACCTOSIHUS 10 TOYSYHOT'O MCTOYHHUKA.

KBanrtoBasi pusuxa (17 yacoB)

[[unore3a [1nanka o kBantax.] ®orodddext. YpaBHenue DitHITelHa A5 HoTodddekTa.
®doronsl. [['unore3a ae bpoiisis 0 BOTHOBBIX CBOMCTBax yacTuil. KopmycKynsipHO-BOTHOBOM
nyanu3M. COOTHOILIEHHE HeollpeaeieHHocTH [ eitzenoepra. |

Crpoenue atoma. Oneitel Pezepdopaa. KBantoBsie moctynarsl bopa. Mcnyckanue u
IIOMJIOIEHUE CBETA aTOMOM. Jlazepsl.

[Mozenu cTpoeHHs] aTOMHOTO si/ipa: MPOTOHHO-HEHUTPOHHAsI MOZIETb CTPOEHHSI aTOMHOTO
anpa.] SAnepusie cuibl. JleeKkT Macchl M SHEPIUs CBS3U HYKJIOHOB B spe. SlnepHas sHepreTHka.
Bnusinue nonusupyromiei paguaiy Ha )KUBbIe OpraHu3Mbl. [/]o3a u3nydeHus, 3akoH
paZMoOaKTUBHOIO pacnaia ¥ €ro CTaTUCTUYECKUN XapaKTep. DJIEeMEHTApHbIE YaCTULIbI: YACTHIIbI
1 aHTHYacTUIbl. OyHAaMEeHTalbHbIE B3aUMOACHCTBHS |

3HaueHue HU3MKU 11 OOBICHEHHUS MUPA U pa3BUTHSI IPOU3BOIUTEIBHBIX CHII O0IIECTBA.
Enunas ¢usnueckas kapTuHa Mupa.

JlaGoparopnasi pabora Ned: «/3ydeHue TpeKOB 3apsKEHHBIX YaCTUID).

JdemoHcTpaumu:
40. dorornexkrprueckuil 3pPeKT Ha yCTaHOBKE € IIMHKOBOM TJIATUHOM.
41. 3akonsl BHenTHETO GhoTtodrdhdexrTa.
42. YcTpoiicTBO U AEHCTBHE MOTYITPOBOJHUKOBOTO M BAKyyYMHOT'O (DOTORIIEMEHTOB.
43. YcTpolicTBo U AeiicTBUE (hoToperne Ha PoTodTeMEHTe.
44. Monens omneita Pesepdopna.
45. HaGnronenue TpekoB B kamepe BuibcoHa.
46. YcTpolCTBO U IENCTBUE CUETUNKA HOHU3UPYIOLINX YaCTHULL.

Crpoenue Beesiennoii (7 yaco)



Crpoenue conHeunoit cuctemsl. Crucrema «3emis — Jlyna». O6mue ceenenus o Connue
(BU B TEJECKOI, BpallleHHEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIA U COCTOSIHUE
BELIECTBA B HEM, XMMHUECKHUN cocTaB). MIcTOUHMKN 2HEpIUM U BHyTpeHHee cTpoeHre ComHIa.
®dusznueckas npupoaa 3sess. Hama "anaktuka (coctas, cTpoeHue, IBUKEHUE 3Be3] B [ 'anakTuke
u ee BpaueHue). [IpoucxoxaeHne u 3BONIOLUS TaTaKTUK U 3BE3]I.
JdemoHcTpaumu:
40. Monenb COIHEYHON CUCTEMBI.
41. Tennypwuid.
42. TlogBmkHAS KapTa 3BE€3IHOTO Heba.

IHoBTOpenue. (7 yacos)

Temarnueckoe MIAHKPOBAHUE

No KonunuecTBo
Tema
/11 JacoB
1. MarsuTHoe IoJjie 5
2. DNeKTpOMarHUTHAsE UHIYKIIHS 7
3. DJEeKTpOMAarHUTHBIEC KOJEOAHUS U BOJTHBI 10
4. OnTuka 15
5. KBanToBas pusmka 17
6. Crpoenue BcenenHoi. 7
7. [ToBTOpeHue. 7
Bcero uacos 68




