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PaGouas nporpamma no ¢pusuke aias 10 -11 kinacca (0a30Bblii ypOBeHb)

IlosicHuTeILHASA 3aIIMCKA

B nporpaMme 1111 ctapiiei MKoJIbI IPE1yCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JI€ATEILHOCTH,
IIPE/ICTABICHHBIX B IPOrpaMMax JIJIsl OCHOBHOI 0 o011ero oopaszoBanust. OHaKo cojepskaHue IpOorpaMMbl
JUIs TIOJTHOM ILIKOJIBI UMEET 0COOEHHOCTH, 00YCIIOBIECHHbIE KaK MTPEIMETHBIM COAEP)KaHUEM CHUCTEMBI
IIOJIHOTO 00111ero 00pa3oBaHusl, TaK U BO3PACTHBIMU OCOOEHHOCTSMU yYaIluXCs.

B crapmem nogpoctkoBom Bospacte (16 — 18 neT) Beayilyro posib UTpaeT IesaTeIbHOCTh O OBJIAICHUIO
CHCTEMOI Hay4HbIX IOHSATUH B KOHTEKCTE MPEABAPUTEIBHOIO MPO(ECCHOHAIBHOT O CAMOOIIPEIEIICHHUS.
VYcBoeHHE CUCTEMBI HAYUHBIX TOHATHH (OPMUPYET TUIT MBILJIEHUS, OPUEHTUPYIOLLHI TOAPOCTKA Ha
O0IIEKYyIbTYpHBIE 00pas31ibl, HOPMBI, ITAJIOHBI B3aUMOJIEHCTBUS C OKPY)KAIOIIUM MUPOM, a TAaK¥Ke
CTaHOBUTCS ICTOYHMKOM HOBOT'O TUIIA TIO3HABATENILHBIX HHTEPECOB (HE TOJIBKO K (aKTam, HO U K
3aKOHOMEPHOCTSM), CPEACTBOM (DOPMHUPOBAHHSI MUPOBO33PEHHUS.

Takum 06pa3oM, ONITUMAaIbHBIM CIIOCOOOM Pa3BUTHS [T03HABATENBHON MOTPEOHOCTH CTapIIEKIACCHUKOB
SIBJIIETCS IPEACTAaBJIEHUE COJEpKaHUs 00pa30BaHUS B BU/I€ CUCTEMbI TEOPETHUECKUX MOHSATHI.

[TompoCTKOBBIN KPU3KC CBS3aH C Pa3BUTHEM CAMOCO3HAHUS, YTO BIHSIET HA XapakTep yueOHO
NEeSITENbHOCTU. JJIs cTapIimX MOAPOCTKOB MO-TIPEKHEMY aKTyallbHA yueOHast NesATeIbHOCTh, HalpaBlICHHAS
Ha CaMOpa3BUTHE U caM0o0Opa3oBaHKE. Y HUX MPOAOIIKAIOT Pa3BUBATHCSA TEOPETHUECKOE, (OpPMabHOE U
pedIeKCUBHOE MBITIUIEHHUE, CITOCOOHOCTh PACCYXKIATh THIIOTETUKO -IETYKTUBHBIM CITIOCOOOM, aOCTpaKTHO-
JIOTHYECKHUM CITOCOOOM, YMEHHUE OIePUPOBAThH THITOTE3aMH, pehIeKCHs KaK CIOCOOHOCTh aHATM3UPOBATH U
OLICHUBATh COOCTBEHHbIE MHTEIUICKTYaIbHbBIE OTEPALIHH.

[IcuxonoruyeckuM HOBOOOpa30OBaHUEM MOAPOCTKOBOI'O BO3pacCTa SIBJISETCS LeNeNoaraHie U TOCTPOeHUE
YKU3HEHHBIX IITAHOB BO BPEMEHHOI MEPCIIEKTUBE, T.€. HanboJiee BeIpakeHa MOTUBAIIUS, CBA3aHHAS C
Oyny1ien B3pOCIIon KU3HBIO, U CHUKEHA MOTUBAILIMSI, CBSI3aHHAS C TIEPHOIOM HIKOJIBHOM XHU3HU. B 3TOM
BO3pacTe Pa3BUBAETCS COCOOHOCTH K TPOEKTUPOBAHUIO COOCTBEHHOW yueOHOM AESTEIbHOCTH,
MOCTPOEHUIO COOCTBEHHOM 00pa30BaTEIbHON TPAEKTOPHUU.

YdauThiBas BHIIIEH3I0KEHHOE, a TAK)KE TIOJIOKEHUE O TOM, YTO 00Pa30BaTEIbHBIC PE3YJIbTATHI HA
MIPEMETHOM YPOBHE JTOJDKHBI TOJISKATH OIICHKE B X0J1€ UTOTOBOM aTTECTAlNN, B TEMATUICCKOM
TUTAHUPOBAHUH TIPESIMETHBIC TEJIM U IUIAHUPYEMBIC Pe3yJIbTaThl 00 yUCHUS KOHKPETH3UPOBAHBI 10 YPOBHS
y4eOHBIX IEHCTBUN, KOTOPHIMHU OBJIA/ICBAIOT O0YYAIOIIKECS B IIPOLIECCE OCBOCHHSI MTPEIMETHOTO
conepkanus. B gusuke, rae BeAyIy0 posib UTpacT MO3HABATENIbHAS J1eATEIbHOCTh, OCHOBHBIC BH/IBI
y4eOHOH 1eITeIbHOCTUH 00YyJaroIErocs Ha YpOBHE yUeOHBIX JICHCTBHI BKIIOYAOT YMEHHUE
XapaKTepPHU30BaTh, 00BACHATH, KIIaCCH(PUIIMPOBATH, OBJIAJICBATH METOIAMH HAYYHOT'O TTO3HAHUS H T.]I.

dwu3uka Kak HayKa 0 HauOosee o0IIMX 3aKOHAX MPUPOABL, BHICTYIIAs B KAUECTBE YI€OHOTr0 MpeIMera B
IKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUH 00 okpyskaromeM mupe. OHa pacKpbIBaeT poJb
HAyKH B 9KOHOMHYECKOM M KYJBTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (hOPMUPOBAHUIO
COBPEMEHHOI'0 HAy4YHOr0 MUPOBO33peHus. s pemenus 3a1a4 GopMHUPOBAHUS OCHOB HAYIHOTO
MHUPOBO33PEHHS, PA3BUTHS HHTEIUICKTYAIbHBIX CIOCOOHOCTEH U MO3HABATEIbHBIX HHTEPECOB MIKOJIBHUKOB B
mporecce u3ydeHus: GU3NKH OCHOBHOE BHIMAHHE CJIEyeT yACSIATh He Iepejaue CyMMbI TOTOBBIX 3HAHHIA, a
3HAKOMCTBY C METOJIJaMU HAYYHOT'0 TTO3HAHUS OKPYKAIOIMIEro MUPa, TOCTAHOBKE MPoOIeM, TPEOYIOIHX OT
YUYaIIUXCS CAMOCTOSITEIILHON ASSITENIEHOCTH 0 UX Pa3pPEIICHHUIO.



['ymanutapHoe 3HaYeHHE HU3UKU KaK COCTABHOM YaCTH 00IIero 00pa30BaHUM COCTOUT B TOM, YTO OHA
BOOPYXAaeT IIKOJIbHUKA HAYYHBIM MEMO000M RO3ZHAHUA, TIO3BOJIIOIINM 10Jy4yaTh O0bEKTUBHBIE 3HaHUS 00
OKpY’KaloIleM MUpE.

3HaHue (PU3NYECKUX 3aKOHOB HEOOXOJUMO JUIsl U3YUEHUs XUMHH, OMO0JIOTHH, pUu3ndeckoi reorpaduu,
Texaonornu, ObBX.

Kypc ¢usuku cTpykTypupyeTcst Ha OCHOBE (DU3MYECKUX TCOPHI: MEXaHMKa, MOJICKYJIsipHas (pu3uka,
NIEKTPOIMHAMUKA, JJIEKTPOMArHUTHBIC KOJICOAHUS U BOJTHBI, KBAHTOBas (Dr3UKa.

OcobeHHOCThIO TTpeMeTa (GU3UKa SBIISIETCS U TOT (PAaKT, YTO OBJIAJIEHHUE OCHOBHBIMU (PH3UIECKUMU
MOHATUSMU U 3aKOHAMH CTaJI0 HEOOXOIUMBIM MPAKTUYECKH KaXK/IOMY YEJIOBEKY B COBPEMEHHOM JKU3HH.

I/ICHOHBSYGMBIP'I MaTeMaTH4eCKui arIapaTt HE BBIXOAUT 3a paMKU IIKOJILHOM IMporpaMmal 110 BHeMeHTapHOﬁ
MAaTCMATUKC U COOTBCTCTBYCT YPOBHIO MATCMATHUYCCKUX 3HAaHUH Yy ydJaluxcsa JaHHOro BoO3pacTa.

[Iporpamma npenycMaTpuBaeT ucnonb3oBaHne MexayHapoaHou cucreMbl enuaul CH.

HopmaTnBHO-nIpaBoBbIe JOKYMEHTbI, HA OCHOBAHHH KOTOPBIX pa3padoTaHa nporpamMma:
PaGouas nporpamma pazpaboTaHa Ha OCHOBE:

e ®enepansbHOr0 KOMIOHEHTA FOCYIAPCTBEHHOT O CTaHAapTa CpeaHero (MOJHOro) o0IIero
o0pa3oBaHwms 1O PU3UKE B COOTBETCTBUU C CYIICCTBYIOMICH KOHIEMIUEH PU3NIECKOTO
o0pa3oBaHus;

e [IpumepHOIi OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMBbI 1O (PU3UKE OCHOBHOTO 00IIero o0pa3oBaHus;
e KoHIEenuu obpaszoBarenbHoro komruiekca «lllkoma CxonakoBo — TamO0B»;

e aBTOpckoi mporpammel I'.5. Mskumesa o ¢usuke qst 10-11 kiaccos 061eo0pa3zoBaTeIbHbIX
yupexaenuit (I'.51. Mskumes, [Iporpammel a1 o01ieo0pa3oBaTenbHbIX yupexaeHuil. @usuka 10 -
11. M.: IIpocsenienue, 2012. — 248 c.).

Nzydenue pusnku B cpenHUX (MOMHBIX) 00pa30BaTENbHBIX YUPEKICHUIX HA 0a30BOM yPOBHE HAMPABICHO
Ha JOCTUXKEHUE CIENYIOIIUX Uesell:

e oceoeHue 3Hanull 0 PyHIaMEHTATBHBIX (PU3UICCKUX 3aKOHAX U IIPUHIIUIIAX, JISKAIMX B OCHOBE
COBpeMeHHOU (PM3MUECKOl KapTHHBI MUPa; HanOoJiee BAYKHBIX OTKPBITUSAX B 00JIACTH (PU3UKH,
OKa3aBIIMX OMPEICISIONISe BIMSIHUE HA PA3BUTHE TEXHUKU M TEXHOJIOTUH; METO/IaX HAYIHOT O
MIO3HAHMSI TPUPOJIBI;

e 061a0eHUe yMeHusMu TTPOBOANTE HAOIOICHUS, IUIAHUPOBATH U BBIMTOIHSTH SKCIIEPUMEHTEI,
BBIIBUTATh THIIOTE3BI M CTPOUTH MOJIEIIH, IPUMEHSTh MOTYYCHHBIC 3HAHUS 110 (DU3HKE IS
00BbsiCHEeHHsI pa3HOOOPa3HbBIX (PU3NUECKUX SIBIICHUN M CBOWCTB BEILIECTB; MPAKTHYECKOTO
UCII0JIb30BaHMs (PU3NYECKUX 3HAHMIA; OLEHUBATh JOCTOBEPHOCTh €CTECTBECHHOHAYYHOM
uHbOpMaIIHH;

e  pazsumue NO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mporecce NpruoOpeTeHusl 3HaHUK U YMEHUH 1Mo (U3UKE C M CIIONIb30BAHHEM Pa3IMUHbIX HCTOYHHKOB
nH(OPMAIIUU ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA,

e gocnumaHue yOeXKJACHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB IIPUPO/IbI; UCIIOJIb30BAHUS
JTOCTHXEHUH (U3UKU Ha 6J1aro pa3BUTH YEJIOBEUECKON IIMBUIIN3ALMH; HEOOX0IUMOCTH
COTPYIHHYECTBA B IPOLECCE COBMECTHOI'O BHIIIOJIHEHUS 3a/1a4, YBAXUTEIBHOIO OTHOILICHUS K
MHEHHIO OITOHEHTA MPU 00CYKAEHUH MTPOOJIEM €CTECTBEHHOHAYUYHOTI'O COJIeP)KaHuUs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKOU OI[€HKE HCIOJIb30BAHMS HAYYHBIX JOCTHKEHHM, YyBCTBA OTBETCTBEHHOCTH 32
3aIUTY OKPY>KaIOIIEeH Cpelibl; UCIOIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH ISl pellieHus
MPAKTUYECKUX 3a/1a4 TTOBCETHEBHOM KU3HHU, o0ecreueHns 6e30macHOCTH cOOCTBEHHON KHU3HHU,
PalMOHAIILHOIO IPUPOAOIOJIL30BAHUS U OXPAHBI OKPYKAIOIICH CPEbI.

[Ipu peanuzanyu 1aHHON IPOrPaMMBbI BBIITOIHSIOTCA CIEAYIOIINE 3ad0ayu .



e pa3BUBATh MBIIJICHHE YUAIIUXCs, (OPMUPOBATH Y HUX YMEHHUE CAMOCTOSATEIHLHO MPUOOpETaTh U
MPUMEHSTh 3HAHUS, HA0MI0JaTh U O0BACHATH (PU3UUECKUE SIBJICHHUS;

e IIOMOYb IIKOJBbHUKAM OBJIA/I€Th 3HAHUAMH 00 SKCIEPUMEHTAJIbHBIX (paKTaX, MOHATHUAX, 3aKOHAX,
TEOpHSIX, MeToAaX (PU3NUYECKON HAYKH; O COBPEMEHHOW HayYyHOU KapTUHE MUPA; O IIUPOKUX
BO3MOKHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUHU;

e CIIOCOOCTBOBATH YCBOCHUIO UCHU €AUHCTBA CTPOCHUA MATCPHUH U HCUCUCPIIACMOCTHU ITPOLIECCa €€
MO3HaHHsA, TIOHUMAaHHUIO POJIK ITPAKTUKHW B ITO3HAHUU (1)I/I3I/I'~IGCKI/IX SIBIICHUH U 3aKOHOB,

e (QopMHpPOBaTh Y 00yUaIOIINXCS TO3HABATEIBHBIN HHTEPEC K PU3UKE U TEXHUKE, Pa3BUBATH
TBOPYECKHE CIIOCOOHOCTH, OCO3HAHHBIE MOTHBBI YUEHUS; IOJT OTOBUTh YICHUKOB K MTPOIOJIKEHHIIO
00pa30BaHMsI U CO3HATENLHOMY BBIOOPY MPOQECCHH.

O0mas xapakTepucTHKa y4eOHOT0 nmpeamera:

dusuka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPUPOABL, BBICTYIAas B KauecTBe yueOHOro npeaMera B
IIKOJIe, BHOCUT CYIIIECTBEHHBIH BKJIa B CUCTEMY 3HaHUM 00 okpysxaromeM mupe. LkonbHbIN Kype GU3NKH
— CUCTEMO00Pa3yIOIIUi JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, IOCKOIBKY (H3NUECKUE 3aKOHBI
JIeKaT B OCHOBE COIEPXKaHUS KypCOB XUMUH, OM0JIOTUH, reorpauu U aCTPOHOMHUHU.

N3ydenune Hpu3HKH SIBIISETCS HEOOXOAMMBIM HE TOJBKO JIJIsl OBJIQJICHUST OCHOBAMHM OJTHOM U3 €CTECTBEHHBIX
HayK, SABJIAIOIIEHCS KOMIIOHEHTOW COBPEMEHHOM KyJIbTyphl. be3 3HaHus (U3UKH B €€ HCTOPHUECKOM
pa3BUTUU YEJIOBEK HE MOMMET UCTOPHUIO (POPMUPOBAHMS JPYTHX COCTABIISIFOLIMX COBPEMEHHOMN KYJIbTYpBI.
N3yudenue ¢puznku HEOOXOAUMO YEJIOBEKY i (HOPMUPOBAHUS MUPOIIOHUMAHUS, PA3BUTUS HAYYHOT'O
CI10co0a MBIIIJICHHS.

Jiis pemenus 3a1a4 GOpMUPOBAHHS OCHOB HAYYHOTO MUPOBO33PEHHSI, PA3BUTHS MHTEIUIEKTYaIbHBIX
COCcOOHOCTEN U MO3HABATENIbHBIX HHTEPECOB IIKOJIBHUKOB B IIpoLiecce U3yueHUs: GU3UKH OCHOBHOE
BHUMAaHUE CIEAYET YAEIATh HE ITepeaadye CyMMBI TOTOBBIX 3HAHUH, a 3HAKOMCTBY C METOJaMH HaY4HOI'O
MIO3HAHUS OKPY>KAIOIIEro MUpa, IOCTaHOBKE MPo0JieM, TpeOyIOIIMX OT yYaILUXCsl CAMOCTOSITENIbHOM
JESATENBHOCTHU 110 UX Pa3peLICHHUIO.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe.

denepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM MPETYCMOTPEHO U3yUYeHHE Kypca (PU3HKU
B Cpe/lHeH IIKOoJIe Kak 4acTH o0pa3oBaTenbHOM 001actu « EcrecTBeHHOHAaydHbIE TPEAMEThI» Ha 0a30BOM U
yriyOIeHHOM YPOBHSIX.

Wzydenue ¢puznuku Ha 6a30BOM ypoBHE paccuuTaHo Ha 34 4. B KaxkaoM kiacce (1 4. B Heneso).

JIONIOJIHUTENIbHO BKJIFOYEHHBIE B pa004yI0 IPOrpaMMy MOAYJIU, TEMbI, AUJIAKTUYECKUE €TUHULIBI
0003Ha4al0TCsl HUOXKHUM MOTYEPKUBAHUEM.

PaGouas nporpamMMa opueHTHpPOBAaHA HA UCIOJIB30BAHUE YIYCOHUKOB:

®dusuka. 10 knacc : yued. ay1st o01eodpa3zoBar. opranusaiuii : 6a3oBbiid ypoBenb / ['.5. Mskuiues, b.b.
byxosuer, H.H. Corckuii; mox pen. H.A. ITapdentreBoii. — 3-¢ uza. — M. : [IpocBemenne, 2017. — 416 c. :
un. — (Knaccuueckuit kypc).

®dwusuka. 11 knacc : yued. a1 061eoopa3oBar. opranusamui : 6a3oBbiid U mpoduiabHbIi ypoBuu / I'.5.
Mskuies, b.b. byxosues, B.M. Yapyrun; nox pea. H.A. ITapdentbeBoit. — 23-¢ u3a. — M. : [IpocBemienue,
2014. - 399 c. : [4] n. un. — (Knaccuueckuii Kype).

ITocobue k yueonukam 10-11 kmacca:

- 3a0aunux no ¢usuxe aBropa PeiMkeBuu A.Il.. [TocoOue cogep uT pacueTHbIe 3a/1a4y C AIEMEHTaMU
Ka4CCTBCHHOI'O aHaJIM3a, Pa3jIMIYHbIC TBOPUYCCKUEC 3aJaHUA U 3a1a41 ITOBBIIICHHOT'O YPOBHA CIIOKHOCTH.

B cooTtBeTcTBUY C yueTOM 00pa30BaTEIbHBIX IOTPEOHOCTEN yUaIIMXCsl U pOAUTENEN, HAPaBICHUM
MHHOBAIMOHHOM JIesATeIbHOCTH 00pa3oBartensHoro komiuiekca «Illkona CkonkoBo — Tam00B» u
pEruOHABHBIX 0COOCHHOCTEH OCHOBHBIMU HAINpaBICHUSIMU pabOThl O MOBBIIICHUIO KauecTBa 00pa30BaHUs
ABJISIFOTCS 00eCIeueHne PaBHOT0 JJOCTYIa BCEX YYACTHUKOB 00pa30BaTEIbHOIO MPOIecca K JTYUIINM



00pa3oBaTEIbHBIM PECYPCAM U TEXHOJIOTHUSAM; YIOBIETBOPEHHUE TOTPEOHOCTH yUaIluXCsl B MOTYYEHUN
00pa3oBaHUsl, 00ECIEUNBAIOIIET0 YCIEX B OBICTPO MEH SAOLEMCS] MUPE; (POpMUPOBaHUE
MHTEJUIEKTYaJIbHOI 0, (PU3NYECKH U T1YXOBHO PA3BUTOr0 rpaxJaHuHA. KOHIeNIus KOkl OpUEHTHPOBaHA
Ha nonyueHue [ T-o0pa3oBaHus yepe3 Bce YPOBHU OO0 yUCHHS.

Peanuzanus pabodeil mporpaMMbl yUYUTHIBAET 1OCIEI0BATENbHOCTh YU€OHBIX AEUCTBUM, 11eJIel U epe3
UCIOJIb30BaHuE GOPM U CIOCOOOB OpraHM3aluu padOThl B HAUOOJBIIEH CTEEHH COOTBETCTBYIOLIUX
MH/IMBUYaJTbHOMY CTHIIIO YU4€OHOMH JesTeIbHOCTH, BO3SMOXKHOCTSM M MOTPEOHOCTAM KaXI0r0 y4allerocs:

1. opranuzanus camMOoCTOATEIbHON PadOTHI (3a1aHNs BapbUPYIOTCS B 3aBUCUMOCTH OT
WHIUBUIYATbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN ydalXcs, a TakKe MyTeM WX FPYIIUPOBKU
BHYTPH KJ1acca [0 pa3jIMYHbIM IIPU3HAKAM);

2. pcajin3danusg CIICKTpa nporpaMmm BHeypOQHOfI ACATCIIbHOCTH O6yanOH1HXCﬂ, B 4aCTH, (l)OpMpreMOﬁ
Y4aCTHUKaMHU o6pa303aTean0r0 nmponecca,

3. opraHuzanus MPOEKTHOW, B TOM YHCIIe Y4eOHO-MCCIIe0BATENHCKON AeATEIbHOCTH yUaIXcs,
HOATOTOBKY K 3alIUTE UHANBUYAIbHOI'0 yueOHOro IPOEKTa;

4. ¢dopmMHpOBaHUE €IUHBIX IOJXO0A0B K COAEPKATEIbHOMY HAIlOJHEHUIO U CIIOCOOAM MPEACTaBIECHUS
OPT(OJINO JTMYHOCTHBIX JOCTUKEHUM ydalUXCsl.

B nocnenoBarenbHOM pacKpbITUH YU€OHOT'O COIEp)KaHUs BeyIlasi pojib OTBEIEHA pealn3aliiu
MEXIIPEIMETHBIX CBA3EH; HHTerpaluy yu4eOHOro nporecca i BHEYpOUHOU AESITEIbHOCTH HA OCHOBE METOAA
IIPOEKTOB, Y4€OHO-UCCIIE0BATEIbCKON AEATENIbHOCTH 00Y4atOIMXCsl.

HaHHBIfI KOMIIOHCHT UHTCTPUPOBAH B pa6oqI/Ie IIporpaMMbl U BKJIFOYACT:

e  BHYTPHUIIKOJbHBIE, MEXKIIKOJIbHBIE, PETMOHAIIBHEIE, @ TaK K€ MEKYHAPOIHBIC YUCHHUYECKHIE
MIPOEKTHI;

e COIMAJIBHBIC TPOCKTHI, ITPU pCain3alilii KOTOPBIX JOCTUKCHHUEC O6pa3OBaT€JII>HBIX
ueneﬁ, OPOUCXOIUT UCPE3 CONHMATIbHO-3HAYUMYIO ACATCIbHOCTD,
L] yT-Ie6HI)Ie MyTCHICCTBUA 11O JOCTOIIPUMEYATCIbHBIM MECTaM 06J'IaCTI/I, CTpaHbl, MHpA.

BTopeIM BasKHBIM KOMIIOHEHTOM SIBIISIETCS IPOEKTHAS AEATEIbHOCTD 10 HAYYHBIM HHTEPECAM, I
(dbopMupOBaHUE TPYII MPOUZBOAUTCS HE IO BO3PACTHOMY MPHUHIIUITY, a 110 TEMAaTUKE AESTEIbHOCTH.
OObyuaromuecs, HaX0IACh B IPOCTPAHCTBE CAMOCTOSATEIBHOT O BEIOOPA, MOTYT BBIMOJIHITH HECKOJIBKO
IIPOEKTOB B pa3HbIX rpynnax. [Ipu opranuzanum npoeKTHON, HAYYHO-UCCIEI0BATENbCKOM 1eATEIbHOCTH
BAJKHYIO POJIb UTPAET COTPYAHUYECTBO C BBICIIMMH Y4€OHBIMU U HAyYHBIMU OpraHU3alUsMH,
HaIIpaBJIEHHOE HA MOBBIIIEHUE 3HAYUMOCTHU PE3YJIbTATOB PaOOTHI HAJl IPOEKTOM.

WHTerpaiyst HATYpHOTO U BUPTYaJbHOr0 (KOMIBIOTEPHOI0) UCCIE0BaHUN MUpa, o0ecreurBaeMas
WHHOBAIIMOHHBIMU CPEICTBAMHU 00y4YEHUS SIBJISIETCS OJHUM U3 ONpPEAESIomuX GakTopoB GopMUPOBAHUS
MHUPOBO33pEHHs] COBPEMEHHOT0 YesioBeKka. JlocTikenrne o0pa3oBaTeNbHbIX L€l MIIaHuPyeTCs
MOCPEICTBOM IIMPOKOTO MCIOIH30BAHMS HOBBIX MaTEPUAIbHO-TEXHUYECKUX CPEICTB 00yUeHUs U
BOCHUTAHUS. DTO WiKoIbHblE pusuueckue nadopamopuu: Jlabopatopus HaHOTeXHONOTH, JITaGopaTopus
METOI0B (PU3MUECKHX UCCIIEOBaHUI, OCHAIIIEHHBIE COBPEMEHHBIM HCCIIeI0BATENbCKIM 000Dy JOBAHHEM
(«Iudposast mabopatopus no pusukey, «dPIOC-nadopaTopus no ¢pusuke», «EI'D-nadopatopust L-Micro»,
C3M «Hanosarokatop I1» u ap.).

JlesTenbHOCTh 00pa30BaTENLHOM OpraHu3aluy B 00y4eHnH Gpus3nke B 00pa3oBaTENbHON OpraHu3alun
HaIpaBJieHa Ha JOCTHKEHHE 00YJarOIIUMUCS IUYHOCIHBIX Pe3VIbmamos, OTPaKAIOMINX:

1) chopMupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00111€CTBEHHOM MPaKTUKHU, OCHOBAHHOI'O Ha JAMAJIOre KYJIBTYP, a TAKXKE Pa3INYHBIX (OpM 0OIIECTBEHHOT O
CO3HAHMsI, 0CO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

2) chopMUPOBAHHOCTh OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBUHU C O0IIECUEITOBEUSCKUMHU
LIEHHOCTSIMU M HJI€aJIaMH IPaKIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM,
TBOPYECKOW U OTBETCTBEHHOW J1ESITEIBHOCTH;



3) TojepaHTHOE CO3HAHUE U MOBEEHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTb BECTU AUAJIOT
C IPYTMMH JIFOJIbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHUs, HAXOUTh O0IIME LEIH U COTPYIHUYATD I UX
JOCTUKEHUS,

4) HaBBIKU COTPYAHHUYCCTBA CO CBEPCTHUKAMM, JCTbMHU MJIAAICTO BO3pacCTa, B3pOCJIbIMU B
00pa3oBaTeabHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIe10BaTEIbCKO, TPOEKTHOM U IpYruX BUAAX
JeSTeNbHOCTH;

5) TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaM000pa30BaHUIO, Ha MPOTSHKEHUH BCel
’KM3HH; CO3HATEIbHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCISITHON
npodecCHOHALHON U 00IIECTBEHHOM eI TEIbHOCTH;

6) SCTeTHYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA,
criopTa, OOIIECTBEHHBIX OTHOIICHUI;

7) IpUHSTHE U peaTu3alliio IIEHHOCTEH 310pOBOro 1 0€30MacHoro 0opasa KMU3HU, TOTPEOHOCTH B
(U3NYIECKOM CaMOCOBEPIIICHCTBOBAHUY, 3aHITUSIX CIIOPTHBHO-03/I0POBUTEITHHOMN NEITEIHbHOCTHIO,
HEMNpUsATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIIOTPEOICHUS alIKOr0JIsl, HAPKOTHUKOB;

8) OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3UYECKOMY U IICUXOJIOTHYECKOMY
3/I0pOBbIO, KAK COOCTBEHHOMY, TaK M JPYI'UX JIO/AEH, YMEHUE OKa3blBaTh I1EPBYIO IIOMOIIIb;

9) oco3HaHHBII BEIOOP OyayIIeH mpodeccru 1 BO3MOXKHOCTEH peasin3aliuu coOOCTBEHHBIX JKU3HEHHBIX
MIJIAHOB; OTHOIICHHE K TPO(ECCHOHATIBHOM NS TEIPHOCTH KaK K BO3MOXKHOCTH YYaCTHUs B PEIICHUU JINYHBIX,
OOIIECTBEHHBIX, TOCYAAaPCTBEHHBIX, O0IEHAIIMOHAIBHBIX TPOOIIEM;

10) chopmMHupOBaHHOCTH IKOTOTUYECKOTO MBIILIICHUS, TOHUMAaHUS BIUSHUS COI[HATbHO-I)KOHOMUYECKHX
MIPOIECCOB HA COCTOSIHHE MPUPOIHON M COIUANBHON Cpebl; IpUOOpeTEeHNE OMbITa IKOJIOTOHANIPABICHHON
NESITEIbHOCTH.

Memanpeomemmsie pe3yivmamvl OCBOSHUS OCHOBHOW 00pa30BaTEIbHON MTPOrPaMMBbI IPOTrPaMMBbl
OTPaXKaroT:

1) ymeHue caMmOCTOATEILHO OMPEACIATh I[EMH JEITEITbHOCTH M COCTABJIATh IUIAHBI IEATEIILHOCTH;
CaMOCTOSITEJIbHO OCYILECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH IEATEIBHOCTD; HCIOJIB30BATH BCE
BO3MOJKHBIE PECYPCHI JJISI JOCTUKEHUS ITOCTABJIEHHBIX LIEJIEW U peaJIi3alliy IJIAHOB JIESITENbHOCTH;
BBIOMPAThH YCHEUIHbIE CTPATErHH B PA3JIMYHBIX CUTYAIUX;

2) yMeHHE TPOAYKTUBHO OOLIATHCA U B3aMMOAEHCTBOBATh B IIPOLIECCE COBMECTHON AESTENBLHOCTH,
YUUTBIBATh MO3UINH APYTHX YYACTHUKOB JIEATENBHOCTH, d3(P(PEKTHBHO pa3peraTb KOHQIUKTHI,

3) BJIaACHHUC HaBbIKaMH HOSHaBaTeHBHOﬁ, yqe6H0-HCCHeHOBaTeHBCKOﬁ n HpOCKTHOﬁ JACATCIIbHOCTH,
HaBbIKaMH PAa3pCIICHUSA HpO6J’ICM; CITOCOOHOCTEL U TOTOBHOCTB K CaMOCTOATCIIbHOMY ITOMCKY METO10B
peUICHUA MPAKTUYCCKUX 3a/iad, MPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

4) TOTOBHOCTb U CLHOCOOHOCTB K CAMOCTOSITEbHOIN HH(OPMAIIMIOHHO-[103HABATEIbHOI JesATENbHOCTH,
BKJIIOYasi yMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX MCTOUHUKAX HH(POPMALIUH, KPUTHUECKU OL[EHUBATh U
UHTEPIPETUPOBATH UH(POPMALIKIO, TOTYYaEMYIO U3 Pa3JINYHbIX HCTOUHUKOB;

5) yMeHHUe UCI0NIb30BaTh CPECTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTUI B PELICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a/{a4 C COGHIOIIGHI/ICM Tpe60BaHI/II‘/JI OPrOHOMHMKH,
TEXHUKH 0€301aCHOCTH, TUTHECHBI, PECYpCOCOEpeKEHUs, TPABOBBIX U ATHUCCKUX HOPM, HOPM
nH(pOpMaAITMOHHON 0€30TMaCHOCTH;

6) BJIaACHUC A3BIKOBBIMH CPCACTBAMHU - YMCHUC JACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOXO TOUYKY 3pCHU,
HCIIOJIB30BaTh aICKBATHBIC A3bIKOBLIC CPCACTBA,

7) BiaseHNe HaBbIKaMU MTO3HABATEIbHOM pedekcu Kak OCO3HaHUS COBEpIIaeMbIX JEHCTBUN U
MBICJIUTEIILHBIX [TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, T'PAaHUL] CBOETO 3HAHUS U HE3HAHHUS, HOBBIX
ITO3HABATEJIbHBIX 3a/1a4 U CPEICTB UX JOCTHIKCHHUS.

B pe3yabTare n3ydenus yue0Horo npeamera « @u3nKka» Ha ypoOBHe cpeiHero o01ero o6pa3oBaHusi:

BbinycKHUK Ha 0230BOM YPOBHE HAYYHTCS:



e JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3HKHU B (POPMUPOBAHUU COBPEMEHHON HayIHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUIA, B MPAKTUUECKOU 1€ TEIbHOCTH
JIIoJIei;

e JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEX1Yy PU3UKON U JPYTMMH €CTECTBEHHBIMU
HayKaMHy;

e YCTAaHAaBJIMBATb B3aUMOCBA3b €CTCCTBCHHO-HAYUYHBIX SIBJICHUM U IIPUMCHATbL OCHOBHBIC (bI/ISI/ILIeCKI/Ie
MOACIN OJId UX OIMMCAHUA U O6"I)${CHGHI/ISI;

e HCIIOJIb30BaTh MH(OPMAINIO (GU3HUECKOTO COMEPIKAHUS MPU PEIICHUHU YIeOHBIX, TPAKTHUECKUX,
MPOEKTHBIX M HUCCIENOBATENbCKIX 3a]1a4, MHTETpUPYST HHPOPMAITIIO U3 PA3TMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBAS;

e HCMOJB30BaTh coBpeMeHHbIe [T -TexHonornu s morcka, 00padoTKU M XpaHEeHHsI HHPOpMALIUN
(bU3MUECKOro coepKaHus B X0/1€ PELICHUs Pa3IMYHBIX 00pa30BaTeIbHbIX 3a/1a4;

e pasnMyaTh U YMETh UCIOIb30BaTh B Y4eOHO-HCCIIEA0BATEIbCKOM eI TEIbHOCTH METOABI HAYYHOTO
no3HaHus (HaOroieHue, ol caHue, U3MepeHHe, IKCIEPUMEHT, BbIABHKEHUE THITOTE3bI,
MOJIEJIMPOBaHMUE U Ap.) U (GOpMBI HAYUHOIO TO3HAHUS ((PAKTHI, 3aKOHBI, TEOPHH ), JEMOHCTPUPYS Ha
IIpUMepax UX pojb U MECTO B HAYYHOM [103HAHUY;

e TIPOBOIUTH NPSIMbIC U KOCBEHHBIC H3MEHECHUsI (PU3UUECKUX BEJIMUUH, BEIOMPAst H3MEPUTEIIbHBIC
puOOPHI € y4eTOM HEOOXOIUMON TOUHOCTU M3MEPEHUH, IJIaHUPOBATh X0 U3MEPEHU, [10JIy4aTh
3HAYCHUC HSMCPSIGMOﬁ BCJIMYHMHBI U OLICHUBATH OTHOCUTCJIbHYIO IOTPCIIHOCTD 110 3a/ITaHHBIM
bopmymnam;

e [IPOBOAUTH UCCIICAJOBAHUA 3aBUCHUMOCTEH MCKOY (I)I/I3I/ILICCKI/IMI/I BCIIMYMHAMU: ITPOBOAUTD
HU3MCPCHUA U ONIPEACIATE HA OCHOBC UCCIICAOBAHUS 3HAYCHHC TaPaMCTPOB, XapaKTCPU3YIOIINUX
JAaHHYIO 3aBUCUMOCTb MCXKAY BCIIMYMHAMU, U ACJIaTh BBIBOJ C YUCTOM NOI'PECIIHOCTU HSMGpCHHfI;

e HCIIOJIb30BATH JUIS OMMCAHUS XapaKTepa MpOoTeKaHHs PU3NIESCKIX MPOIECCOB (PH3UIECKUE
BEITMYMHBI U IEMOHCTPUPOBATH B3AaMMOCBSI3h MEXY HUMU;

e HCIIOJIb30BATH JUIS OMMCAHUS XapaKTepa MPOTeKaHMs PU3NIECKUX TPOIECCOB (PU3NIECKHUE 3aKOHBI C
y4€TOM T'paHUlLl UX MPUMEHHUMOCTH;

e ucnoib3oBath IT-cpencTBa 1iIsl HATISAHOT O MPECTABIICHHS PE3YJIbTaTOB CBOEH 00pa30BaTeIbHOMN
JEeSITEIbHOCTU B BUJE NPE3EHTAIU, 3JIEKTPOHHBIX OTYETOB M TBOPUYECKUX padoT;

e pemaTh KauE€CTBEHHBIC 33/1a4H (B TOM YHUCJIE U MEKITPEIMETHOTO XapaKTepa): UCIOJIb3YsT MOJICIH,
¢buznyecKue BEIMYMHBI M 3aKOHBI, a TAK)KE CpecTBAa MHPOPMAIIMOHHBIX TEXHOJIIOTU, BBICTPAUBaTh
JIOTHYECKH BEPHYIO LIETTOYKY 00BbACHEHHS (JI0Ka3aTeIbCTBA) MPEIOKEHHOT 0 B 3a7jaue Ipolecca
(ssBIEHUSA);

e pelaTh pacueTHbIE 3a7a4uy C BHO 3aJaHHOI (pru3nYecKoil MOEIbI0: Ha OCHOBE aHA/IN3a YCIOBUS
3aJ]au BBIJEIATh (PU3NYECKYI0 MOJIeNb, HAXOAUTh (PU3NUECKUE BEIMYUHBI U 3aKOHbI, HE00 X0IUMbIEe
U JOCTATOYHBIE U €€ PEUICHHUs], IPOBOAUTH PACUEThI U IPOBEPATH MOJydECHHBIN PE3YJIBTAT;

e  YUYUTHIBATh I'PAHUIIBI TPUMEHEHHS U3YYEHHBIX (PU3HMUECKUX MOJICIICH TPU pElICHHH QU3HYECKUX U
MEXIIPEAMETHBIX 33/1a4;

e  WCIOJIb30BaTh MH(OPMAIIMIO U IPUMEHSITh 3HAHUS O IPUHIIUNIAX paOOTHl U OCHOBHBIX
XapaKTEePUCTUKAX U3YYEHHBIX MAIIUH, TPUOOPOB M IPYTHX TEXHUYECKUX YCTPOUCTB IS PEIICHUS
MPAKTHYECKUX, YIeOHO-UCCIENOBATENbCKUX U TIPOSKTHBIX 33714,

e HCIIOJIb30BATh 3HAHMS O PU3NUECKUX 00BEKTaX U MPOLEeccax B MOBCEIHEBHOMN )KU3HU JIIS
obecrieueHuns: 6€30MaCHOCTH MPH 0O PALIEHUH ¢ TPUOOpaMU U TEXHHYECKUMHU YCTPOMCTBAMM, IS
COXPaHEHUS 37J0POBbS U COOIIOEHHS HOPM SKOJIOIMUECKOI 0 IIOBEIEHNUS B OKpYXKalOLIeH cpene, it
MIPUHATHUSA PEIICHUN B TIOBCEIHEBHON KU3HH.

BbInycKHUK HA Yri1y0J1eHHOM YPOBHE HAYYUTCH:

— OOBSICHATD M aHAIM3UPOBAThH POJIb U MECTO (PM3HKK B (POPMHUPOBAHNUU COBPEMEHHON HAYYHOU KapTHUHBI
MUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOU AEATEIbHOCTH JIIOIEH;



— XapaKTepU30BaTh B3aUMOCBS3b MEXAY (PU3UKON U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

— XapaKTCPU30BaTb CUCTCMHYIO CBA3b MCKIY OCHOBOIIOJIAratOIIMMH HAYYHBIMU IMOHATHAMU: IIPOCTPAHCTBO,
BpEMs, MaTCPpUs (BCI_HCCTBO, HOJ'IC), JABHIXXCHUC, CHJIA, DHCPIUsd;

— MIOHUMATh U OOBSACHATH IIEJIOCTHOCTh (PU3NUECKON TEOPUH, pa3iInuaTh TPAHUIII €€ MPUMEHIUMOCTHU H
MECTO B Py APYruX (pU3HuecKux TeOpHii;

— BJIAJI€Th IPUEMAMHU ITIOCTPOEHHUS TEOPETUUECKUX JT0KA3aTENIbCTB, a TAK)KE MPOrHO3UPOBAHMS
0co0EHHOCTEN MpoTeKaHus (PU3NYECKUX SIBJICHUN U MPOILIECCOB HA OCHOBE MOJIy4YEHHBIX TEOPETUUECKUX
BBIBOJIOB U JJOKa3aTEJIbCTB;

— CaMOCTOATCIIbHO KOHCTPYUPOBATH OKCIEPUMEHTAJIBHBIC YCTAHOBKHU IJIsI TIPOBEPKU BBIABUHYTBIX 'MIIOTES,
pacCYnUThIBATD a6COJ'II-OTHy10 U OTHOCHUTCJIbHYIO ITIOT'PCIIHOCTH,

— CaMOCTOATCIIbHO TNIAHUPOBATh U MPOBOAUTH (bl/IBI/IquKI/IC 9KCIICPUMCHTHI;

— UCMOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUH JJISI MOJICTTMPOBAHUS PA3IUYHBIX
(U3HYECKNX 3aKOHOB;

— pelaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHbIE U pacyeTHble (PU3NYECKUE 3aauu ¢ OITOPOH Kak Ha
U3BECTHbIE (PU3HUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH, TaK U Ha TEKCThI C U30BITOYHOM
uH(popmanuei;

— OOBSACHATH r'paHUIbl IPUMCHCHUS U3YYCHHBIX (bI/ISI/I‘{eCI(I/IX Mojenen IIpHu pCIICHUHA (1)I/I 3UYCCKUX U
MCXKIIPCAMCTHBIX 3a/1a4;

— BBIABHUI'aTh THIIOTEC3bI HA OCHOBEC 3HAaHHA OCHOBOIIOJJIAraroumux (1)I/ISI/II-I€CKI/IX 3aKOHOM€pHOCT€fI 1 3aKOHOB;

— XapaKTepU30BaTh rj100ajbHbIe TPOOIEMBI, CTOSIIME ITEPE] YETOBEUECTBOM: IHEPIeTUYECKUE, CHIPHEBBIE,
9KOJIOTUYECKHUE, U POJIb (PU3UKU B PELIEHUHU ITUX IPobIIeM;

— OOBSICHATD IPUHIUIIBI paOOTHI U XapaKTEPUCTUKH N3y4EHHBIX MAIINH, TPHOOPOB U TEXHUUYECKUX
YCTPOMCTB;

— OOBSICHATH IPUYUHY HUCIIOIb30BaHMS [T-CpeICTB B X0/ PEIICHUS TEX WM HHBIX KAYECTBEHHBIX U
pacueTHBIX 3aj7a4, JOKa3bIBaTh HEBO3MOXKHOCTD UX PEIICHUs 0€3 MCIO0JIb30BaHUs HHPOPMAIMOHHBIX
TEXHOJIOTHM;

— OOBSACHATD YCIOBUS MPUMEHEHHS GU3NYECKUX MOJIeNel Mpu petieHnH (rU3NIecKuX 3a7ad, HaX0UTh
aJIeKBAaTHYIO MIPENIOKEHHOH 3a1a4ue (pru3ndecKyro MoJellb, pa3pemarh MpodieMy Kak Ha OCHOBE
UMEIOIIMXCS 3HAHUH, TaK U IIPU TIOMOIIY METO0B OL[€HKHU.

Texnosoruu o0yyeHus:
o UKT (uH(pOpMaLImOHHO KOMMYHUKAaTUBHbIE TEXHOJIOTHH);
e npoOieMHOE 00yUEHHE;
e  HWHIWBHUIYaJIbHBINA U MU PepeHITpOBAHHBINA TOAX0A K 00 yUEHHIO;
e UWHTErpUpOBaHHOE 0OyueHUeE ((u3nKa-MareMaTuka, Gru3nKa-xumus, Gu3nKa-oOnuoIorus);
e 370pOBbecOEperaroe TeXHOJIOTUY;
e TexHojorus «MeToJ IPOEKTOBY;
e  TEXHOJOIMH MCCIEI0BATEIbCKOM 1ESTENbHOCTH;
e TEXHOJOIHsI MaCTEPCKON;
e  WUIPOBBIC TEXHOJIOTHUH;
e cereBble IHTEpHET-TEXHOJIOTHH.
Mexann3mbl GopMHPOBaHNS KJIYEeBbIX KOMIETEeHIHIA

Yuebnuvie KomnemeHuyuu.




e OpraHu3alus Opolecca U3y4eHUs U BbIOOP COOCTBEHHOM TpaeKTOpun 00pa30BaHuUs;
e pelieHHe Y4eOHBIX U caM000pa30BaTEIbHBIX MPOOIIEM;

e  CBs3BIBAHHME BOEIMHO M MCIOJBb30BAHUE OTJEIbHBIX YaCTEH 3HAHUI,

e H3BJICYCHUE MOJB3BI U3 00PA30BATEIBHOTO OIBITA.

Hccneoosamenvckue KomnemeHnuyuu.

e TMonydeHue u oopaboTka nHpoOpManuy;

o O6paI_L[eHI/I€ K pa3JIMYHbIM HCTOYHUKAM JAHHBIX U UX WCITOJIL30BAHHUC,
L] KOHCYJIbTAllUU C YUUTCIIEM U yHallTUMUCS;

e IpencTaBlIeHUE U 00CYKJIEHHE PAa3IMUHbIX CIIOCOOOB pEeIIeHU 3a1a4.

COuuaﬂbHO “AUYHOCMHbIE KOMNnemeHuuu.

e BCTYIUICHHC B JUCKYCCHUIO U BBIpa6OTKa CBOET0 COOCTBEHHOI'O MHCHU,
® YMCHHC CIIPABIATHCA C HCONPECACICHHOCTBIO U CJIOKHOCTBIO.

KOMMVHMKCZWZM(?H ble Komnemenyuu.

e YMEHHE BBICIYUIMBATh U IPUHUMATh BO BHUMAHUE B3IJISAbI APYTUX JIFOJEH;
e JMCKyTHPOBATh M 3aILUILATh CBOK TOUKY 3PEHUS;

e BBICTYIaTh Ha MMyOJIHKE;

e  UWTaTh rpaUKH, JUArpaMMbl U TaOJIHIIBI TaHHBIX.

CompyoHnuuecmeo.

e IIPUHUMATH PEIICHUS;

° YCTaHaBJIMBATb U MOAACPKNBATbL KOHTAKTEI;

e  CIPAaBIISITHCS C pa3HOOOpa3WeM MHEHUU U KOH(IIMKTaMU;
e COTpyIHHYaTb U pabOTaTh B KOMaHJE.

Opzarnuzamopckas 0esimeibHOCb:

e OpraHU30BBIBATH CBOIO PabOTY;

e [PUHUMATbh OTBETCTBEHHOCTh 32 CBOU PELICHMUS;

e OBJAJE€BATh HHCTPYMEHTOM MOJEIUPOBAHHS;

e paboTaTh B rpyIIIe WK COOOIECTBE U BHOCUTH CBOW BKJIAJ] B HETO;
e BCTyHaTh B MPOEKT.

Jluunocmno -adanmuenwle Komnemenuyuu.

e  HCIIOJI30BATh HOBYIO MH(POPMALIUIO U KOMMYHUKATUBHBIE TEXHOJIOTUH;
e HAXOJUTh U NPUAYMBIBATH HOBBIE PELIECHMUS;
e  MPOSABJATH THOKOCTh, OKAa3aBIINChH JIMIIOM K JIMILY C OBICTPBIMU IIE€PEMEHAMU
e  OBITh YIOPHBIM U CTOHKHUM Iepe]] TPy THOCTSIMH;
e COBEpILEHCTBOBATh CaMOOOPa30BAHKUE U CAMOOPTIaHU3ALIUIO.
MeToabl M IpHEMbI
ITpuemsr:

e CrnoBecHbie (Oecebl, JUCKYCCUHU, O0CYKICHHUS)



e Harmsanueie (1eMoHCTpau 00bEKTOB, TPOILIECCOB)

o [IpakTuueckue (TBOpUYECKHE 3aaHus, YIIPAXKHEHUs, 1a00PaTOPHBIC OMBITHI, MPAKTUYECKHUE PAOOTHI)
MeTomgt:

e Metoa npoOJIEMHOrO U3JIOKEHUS;

e HccnemoBaTenbCKU;

e  OOBICHUTENBHO — HIUTIOCTPATHBHBIN.
®opMbI KOHTPOJISI H OLICHKH

KonTpons ocymectBisieTcs B opMe KOHTPOJIBHBIX Pa0OT IO OCHOBHBIM Te€MaM Kypca, a TAK)Ke 3a4€TOB U
CaMOCTOSATEILHBIX pa0d0T, TECTOB, XHMUUYECKUX JUKTAHTOB. OlleHKa KauyecTBa 00pa30BaHMS MPOUCXOIUT TI0
OATAOAIIIIBHON CHCTEME.

Ouemmauue omeemoes yvanwiuxcs

OueHka S cTaBUTCS B TOM Cllydae, €CJIM y4Yalluiics IOKa3bIBa€T BEPHOE MOHUMAaHKE (PU3NYECKOH CYIIHOCTH
paccMaTpHUBAEMBbIX SBJICHHU U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUM, JAET TOYHOE OIPENEIICHUE U
HCTOJIKOBAaHHE OCHOBHBIX MTOHATHUI, 3aKOHOB, TEOPUH, a TAKXKe IPAaBUIbHOE ONpesereHne GU3nIecKux
BEJIMYMH, UX €IMHUII U CIIOCOOOB M3MEPEHUS; IPaBUIIBHO BBIIIOIHAET YEPTEXKH, CXEMBbI U IPaUKU; CTPOUT
OTBET 110 COOCTBEHHOMY IJIaHY, COIIPOBOXKAAET paccka3 HOBBIMU IIpUMeEpaMu, yMeeT IPUMEHUTh 3HAHUS B
HOBOW CUTYallMH ITPYU BBIIIOJHEHUHU IPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTH CBS3b MEKIY U3y4aeMbIM U
paHee U3YUEHHbIM MAaTEpHaJIOM 10 Kypcy QU3UKHU, a TAKKE C MAaTEpUAJIOM, YCBOSHHBIM IIPU U3Y4YEHUU
JIPYTHX IIPEIMETOB.

OueHka 4 cTaBUTCS, €CJIM OTBET YUEHHKA Y OBJIETBOPSIET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OLIEHKY 5,
HO J1aH 0e3 MCI0JIb30BaHUs COOCTBEHHOIO IIJIaHa, HOBBIX IPUMEPOB, 0€3 NPUMEHEHUS 3HAHUHM B HOBOM
CUTYyaliH, 0€3 UCIOJIb30BaHUs CBSA3EH C paHee U3yUYEHHBIM MaTEPUAJIOM U MaTEpUAIOM, YCBOCHHbBIM IIpU
U3YYEHUU PYTUX IPEIMETOB; €CJIN yJalIuics JOMyCTUII OJHY OIIMOKY WM HE OoJiee IBYX HEJJOUETOB U
MOXET X UCIPAaBUTh CAMOCTOSATEIBHO UM C HEOOJBIION TOMOIIBIO YUUTEIS.

OueHka 3 cTaBUTCS, €CIU y4aIIUics MPaBUIbHO MOHUMAET (PU3MUECKYIO CYITHOCTh PacCMaTpUBAeMbIX
SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHBIE IPOOEIbl B YCBOCHUH BOIPOCOB Kypca
(bHU3UKH, HE MPETATCTBYIONINE JalbHEHIIeMy YCBOSHHIO TPOrPaMMHOI0 MaTepHaia; yMeeT IIPpUMEHSTh
MIOJTyYEHHbIE 3HaHUS IIPU PELIEHUH MPOCTHIX 33]1a4 C UCIO0JIb30BAHUEM F'OTOBBIX (POPMYII, HO 3aTPyAHSIETCSA
IIPU PEIIEHUH 3a]a4, TpeOYIOIUX PeoOpa30BaHNs HEKOTOPBIX (OPMYJI; 1OMyCTUI HE OoJiee OHOM rpy0oit
omMOKH U IBYX HE0YETOB, He OoJiee 0JHOM rpyOoil 1 ogHON HerpyOoii omnoOku, He Oosee ABYX-Tpex
HErpyObIX OMOOK, OHOM Herpy0oit omMOKN 1 TpeX HeJJOUETOB; JOIYCTUI YEThIPE HIIU MATh HEJ0UETOB.

OgeHKa 2 CTaBHUTCA, €CJIN yqaumﬁcs[ HEC OBJIAAC]I OCHOBHBIMHA 3HAHUAMU U YMCHUAMU B COOTBECTCTBUU C
’I’peGOBaHI/IHMI/I IMporpaMmsbl 1 JOITYCTHJI Oomplire OMMOOK U HCA04YCTOB, HEM HCOGXOJII/IMO JJIs OIICHKH 3.

Ouyenusanue KOHMPOJIbHBIX padom
OueHka 5 craBuTCs 32 paboTYy, BBHIITOJIHEHHYIO MOJTHOCTHIO 0€3 OMHO0K U HEI0UETOB.

Ouenka 4 craBuTCs 3a pabOTY, BHIITOJHEHHYIO ITOJHOCTHIO, HO IIPY HAJIMYUU B HEW He OoJiee o HON
HerpyOoii olMOKY U OJJTHOrO HEeJ0UYeTa, He Oosiee TpeX HEJ0UETOB.

Ouenka 3 craBUTCS, €CIIM YUSHUK NPABUIILHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl UM Oy CTUIT HE
6osee 0/1HOM IpyOOI OIIMOKHU U IBYX HEAOUETOB, HE OoJiee 0JJHOM I'pyOoit 1 0HOM HerpyOoil ommbku, He
Oosee Tpex HErpyObIX OIIMOOK, OHON HEerpyOoil OmHMOKY U TpeX HEI0UETOB, NPH HAJTMYUU YEThIPEX -TISITH
HE/I0YETOB.

OuneHka 2 CTaBUTCS, €CIIU YUCJIO OIIMOOK U HE0YETOB MPEBBICUIIO HOPMY JUIS OLICHKH 3 WJIM IPAaBHIIbHO
BBITIOJTHEHO MeHee 2/3 Bceid paboThI.
Ouenueanue npakmuyeckux paoom

OueHka 5 cTaBUTCS, €CIU yYaIIUACS BBINOIHAET paboTy B OJHOM 00beMe ¢ COOJII0IEHnEM HE0OX0IUMOM
MOCJIEIOBATEILHOCTH MTPOBEACHUS OMBITOB M M3MEPEHUI; CAMOCTOSITEIIHFHO U PAIMOHAIEHO MOHTUPYET
HeoO0XoaruMoe 000pyI0BaHUE; BCE ONBITHI MPOBOJUT B YCIOBUSIX M peXKUMaX, 00eCreYMBAIOLINX MOJIydeHU e



IIPaBWIBHBIX PE3YJIbTATOB U BBIBOAOB; COOJIIOJa€T TPEOOBAHNUS IIPABWII TEXHUKH 0€30MacCHOCTH; IPAaBUbHO U
aKKypaTHO BBIMIOJIHSIET BCE 3aIIUCH, TaOJIUIIbl, pUCYHKU. YepTexu, rpaduku, BBIYUCICHUS; IPaBUIBHO
BBIIOJIHACT aHAJIU3 ITOIPEIIHOCTEN.

OueHka 4 cTaBUTCS, €CJIU BBIIOJIHEHbBI TPEOOBAHUS K OLIEHKE 5, HO ObLIO IOMYILIEHO ABA-TPU HEL0YeTa, He
0osee oHOM HeTpyOOoi OMMOKK U OTHOTO HEJI0YeTa.

Ouenka 3 craBuTcs, ecii paboTa BINOJIHEHA HE MTOJIHOCTBIO, HO 00bEM BBIITOJHEHHOW YaCTH TaKOB, YTO
MO3BOJISIET MOJYYUTh MPAaBUIIbHBIN PE3YyJIbTAT U BHIBOJI; €CIIM B X0J1€ IPOBEACHUSI OMbITA U U3MEPEHUS ObLIH
JIOMYIIIEHBI OINOKH.

OueHka 2 cTaBUTCS, €clid paboTa BBINOJHEHA HE MOJTHOCTHIO U 00bEM BBITTOJHEHHON 4acTH paboT He
MO3BOJISIECT C/IENATh MPABUIBHBIX BHIBOJIOB; €CIIH OMBITHI, U3MEPEHHUSI, BRIYMCIICHUS, HAOIIOICHUS
MTPOU3BOIMIIMCh HETIPABUIILHO.

[TpaBua 6e30MacHOCTH IPU OpraHu3aui 00pa30BaTENLHOrO Ipolecca Mo (GU3MKEH yCTaHABIMBAIOT
TpeOOoBaHUs K MepaM 0e30IacCHOCTH IPH IMPOBEIECHIH YPOKOB, pPadOT HCCIIEI0BATENbCKOTO XapaKkTepa,
IIPOEKTHOM AeSTETbHOCTH, 3JIEKTUBHBIX KYPCOB,  TAKXKE OIPEACIIAIOT 00A3aHHOCTH YYaCTHHUKOB
00pa30BaTeIbHOrOo Mpolecca o o0ecrneyeHnio 0e30MacHbIX YCIOBUN OpraHu3aluy 00pa3oBaTesIbHOrO
mporecca.

O:xugaembie pe3yabTaThl

Pe3ynbTatel u3ydyenus kypca « Pusnka» mpuBeeHsl B pazjaeine « TpedoBaHus K yPOBHIO MOATOTOBKU
BBIITYCKHUKOBY, KOTOPBI MOJHOCTBIO COOTBETCTBYET cTaHAApTy. TpedoBaHMs HAIIPABJICHbI HA PEaTU3aIUI0
JesITeIbHOCTHOTO, MPAKTUKOOPUEHTHPOBAHHOTO M JINYHOCTHO OPUEHTUPOBAHHOTO IMOJXO/I0B; OCBOCHHUE
YUYaLIUMKCS HHTEUIEKTYaIbHON U TPaKTUYECKON 1eITeIbHOCTH; OBJIaJICHUE 3HAHUSIMHU U YMEHUSIMH,
BOCTPEOOBAHHBIMU B ITOBCEIHEBHOMN KU3HU, 103BOJISIIOLIMMH OPUEHTUPOBATHCS B OKPYKAIOILIEM MUDE,
3HaYUMBIMHU U1 COXPaHEHHUs OKpYKarollel cpesibl U COOCTBEHHOr O 3710POBbSI.

PyOpuka «3HaTh/MOHUMATE) BKIIOYAET TPeOOBaHMS K yUeOHOMY MaTepuaty, KOTOPbIi yCBauBarOTCs U
BOCIIPOU3BOJAATCS YUALUMHUCS.

PyGpuka «YMeTh» BKIIOUaeT TpeOOBaHMsI, OCHOBAHHBIE HA O0JIee CIOKHBIX BUAX ACATEIBHOCTH, B TOM
YHUCIJIe TBOPUECKOM: O0BSACHATH, N3y4YaTh, PACIIO3HABATH U OMKCHIBATH, BHIABIISTH, CPABHUBATH, ONPECISTh,
aHAJM3UPOBATH U OIEHUBATh, TPOBOJIUTH CAMOCTOSITEIbHBIN MOMCK HEOOXO0TUMOM HH(OPMAITUHU U T.II.

B py6puke «/cnonp3oBaTh NpuoOpETEHHBIE 3HAHUSA U YMEHUS B IPAKTUYECKON eI TEIbHOCTU U
IIOBCEJITHEBHOM KU3HM» MPEACTaBIEHbI TPEOOBaHMS, BHIXOAAIINE 32 PAMKHU YU4e€OHOr 0 Ipoliecca u
HalleJICHHbIE Ha pellleHHe Pa3HOO0Pa3HbIX )KU3HEHHBIX 3a/ad.

B pamkax nporpamMmsl n3ydyenusi pusuku Ha 6a30B0M ypoBHe B 10 Ki1acce Ha KOHell Y4eOHOI0 roja
yuyaimecsi 10J1:KHbI 3HATh M YMeTh:

3HATH/IIOHUMATh

e  CMBICI NOHATHI: (pU3HUECKOE sIBJICHHUE, (PU3ndecKasi BeIMYnHa, MOJIEIb, TUIOTE3a, (PU3UYECKUMA
3aKOH, TEOPUSI, MPUHIUM, HOCTYJAT, IPOCTPAHCTBO, BPEMS, BEILIECTBO, B3aNMO/IEHCTBUE,
HWHEpPIMalIbHAsA CUCTEMA OTCUETa, MaTepuaibHasl TOUKa, UJIeaJIbHbIN T'a3, 3JIEKTPOMArHuTHOE MOJIE;

e CMBICI (PU3UYECKUX BEIMYHH: ITyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, Macca, INIOTHOCTh, CUJIA,
JIaBJICHUE, UMITYJIbC, pa00Ta, MOITHOCTh, KHHETUYE€CKAasi SHEPT U, MOTEHI[MANIbHAS SHEPT U4,
KO3 (D(PUIIMEHT MOJIE3HOTO JICH CTBHS, MOMEHT CHJIBI, IEPHOJI, 9YaCTOTA, aMIUTUTY/Ia KOJIcOaHUM, JTHHA
BOJIHBI, BHYTPEHHSIS1 SJHEPTUs, yelbHas TEIJI0Ta Mapoo0pa30BaHusl, yAebHAas TEMIOTa IUIaBJICHHUS,
ylenbHas TETJI0Ta CTOPaHMs, TEMITepaTypa, a0COMIOTHAS TEMIIepaTypa, CPSAHIS KHHETUYECKast
SHEPrus 4YacTHUIl BEUIECTBA, KOJIMYECTBO TEIJIOTHI, YAEIbHAs TEMJIOEMKOCTb, BIaKHOCTh BO311yXa,
AIEKTPUYECKUI 3apsifl, CHIIAa SJIEKTPUYECKOTO TOKA, IIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUIECKOE
COIPOTHUBJICHHUE, pa00Ta U MOLTHOCTH AJIEKTPUYECKOT'0 TOKA, HAMPSKEHHOCTD 3JIEKTPUUECKOTO MOJI,
Pa3HOCTh NOTEHLUHUAJIOB, 3JIEKTPOEMKOCTb, SHEPIUsl AJEKTPUUECKOIO MO, FJIEKTPOABHKYILAS CUIIA;

e CMBICII (bI/ISI/I‘IeCKI/IX 3dKOHOB, IPUHIUIIOB, ITOCTYJIATOB: NPUHIMUIIBI CYIICPIIO3UTIUHN U
OTHOCHUTCIIbHOCTH, 3aKOH HaCKaHH, 3aKOH ApXI/IMeI[a, 3aKOHBbI JUHAMUKHA HBIOTOHa, 3aKOH



YMETH

BCEMHUPHOTO TATOTEHHS, 3aKOH COXPaHEHUs UMITYJIbCa U MEXaHMUECKON SHEPIruH, 3aKOH COXpaHEHUs
SHEPrUHU B TETJIOBBIX MPOIIECCAX, 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHU I SJIEKTPUIECKOTO
3apsna, 3akoH OMa JijIsl ydacTKa 3JIEKTpUYECKOH 11enu, 3akoH Jxoyis — Jlenna, 3akoH ['yka,
OCHOBHO€ ypaBHEHHE KHHETUYECKON TEOPUHU Ia30B, ypaBHEHHE COCTOSIHUS UJI€aIbHOr0 ras3a, 3aKoH
Kynona, 3axon OMa 171 TOJTHOM 11eNU; OCHOBHBIE MOJIOKEHUS U3y9aeMbIX (PU3MUECKUX TEOPUN U UX
poJib B OpMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS;

OIMUCHIBATH U O0BACHSTD:

(u3HYecKue SIBJICHUS . paBHOMEPHOE MPSMOJIMHEHHOE BIKEHU E, PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBIKEHHE, TTepeiady JaBJICHUs )KUIKOCTSIMU U ra3aMu, IIaBaHue Tel, 1uddysuro,
TETJIONPOBOAHOCTh, KOHBEKIUIO, U3JYUEHUE, HCITAPEHUE, KOHJICHCAIIUIO, KUTIEHUE, TNIABJICHHUE,
KPUCTAJUTA3ALINIO, SJIEKTPU3AINIO TEN, B3aNMOJACHCTBHE IIEKTPUUECKUX 3aPAJIOB, TEMIOBOE
JICHCTBHUE TOKA,

(1)I/I3I/I‘I€CKI/IG SIBJICHUSI U CBOMCTBA TEJI: JBH)KEHHUE HeOECHBIX Te U HCKYCCTBCHHLIX CITYTHUKOB
3CMHI/I; CBOMCTBA ra30B, JKUJIKOCTEN U TBEPAbIX TCJI;

PE3YJIbTAThI SKCICPUMCHTOB: HE3ABUCUMOCTDb YCKOPCHUSA CBO6OI[HOFO naacHus OT MacCChl
nmagaromero Tejia; Harp€BaHue ra3a npu €ro 6BICTpOM CIKATUU U OXJIAKACHUC IIPpU 6LICTpOM
PaCIMPCHUN,; ITOBBIINCHUC JAaBJICHHUA I'a3a IIPpHU €ro Harp€BaHur B 3aKPbITOM COCY/IC; 6pOYHOBCK06
ABUKCHUEC, DJICKTPU3AIUIO TCII ITPU KX KOHTAKTEC; 3aBUCUMOCTDb COIIPOTUBJICHHA ITOJYIIPOBOJHUKOB
OT TEMIICPATYPbI U OCBCIICHU A,

OIIMCHIBATb (I)YH,Z[aMCHTaJIbHBIe OIIBITBI, OKa3aBHIMC CYHICCTBCHHOC BJIMAHHUC HA PA3BUTHUC (bHSHKH,

MIPUBOJUTH MPUMEPHI MPAKTUUECKOr 0 MPUMEHEHHs] PU3NUECKUX 3HAHUN 3aKOHOB MEXaHUKH,
TEPMOJNHAMUKH U JIEKTPOJAUHAMUKH B SHEPreTHKE;

OTIpEeNeNATh XapakTep (PU3MUECKOro mporecca mo rpaduky, Tadbmuie, Gopmye;

OTJIMYAaTh TUIIOTE3bI OT HAYYHBIX TeOprI; ACJIaTh BBIBOAbLI HA OCHOBE SKCIICPUMCHTAJIbHBIX JaHHBIX,
NpUBOAUTH IIPUMEPHI, ITIOKA3bIBAOIHUEC, YTO Ha6JIIOIIeHI/IH U OKCIICPUMCHT ABJIAIOTCA OCHOBOI1 JJIL
BBIABUKCHUA TUIIOTE3 U TeOpHﬁ, MO3BOJIAIOT IPOBEPUTH HCTUHHOCTb TCOPCTUYCCKUX BBIBOIOB;
(1)I/I3I/I‘ICCKaSI TCOpUA NJAaCT BO3MOXKXHOCTD OOBSACHATH U3BECTHEIE SIBICHUS MpUpoaAbl U HAYYHBIC
(baKTBI, MMpCACKa3bIBaTh CIIC HCU3BCCTHBIC SIBJICHU

MIPUBOJIUTH MPUMEPHI OIBITOB, UJUTIOCTPUPYIOMINX, YTO HAOIIOJEHHUS U SKCIIEPUMEHT CITYKaT
OCHOBOH I BBIIBUKEHUS TUIIOTE3 U IOCTPOEHUS HAYYHBIX TEOPHil; SIKCIIEPUMEHT I1O3BOJISIET
IPOBEPUTH UCTUHHOCTh TEOPETUUECKUX BBIBOAOB; (hu3ndecKas TEOpUs JaeT BO3SMOXKHOCTb
OOBSACHATH SIBJIIEHUS IPUPOJIbI U HayuHble (DAKThI; (hpruzndeckas Teopus MO3BOJSAET MPEICKa3bIBaTh
el HEU3BECTHBIE SIBJIIEHUS U X 0COOEHHOCTH; NPU OOBSICHEHUHU NPUPOTHBIX SBJICHUIN
UCHOJBb3YIOTCS GU3NUECKUE MOAEIN; OJIUH U TOT K€ IPUPOIHBIA 00BEKT MM SBJIEHUE MOXKHO
HCCJIEZIOBATh HA OCHOBE MCII0JIb30BaHUS pa3HbIX MOJIENIeH; 3aKOHbI (PU3UKU U PU3NUECKHE TEOPUU
HMMEIOT CBOH OIIPENIEIICHHBIE I'PAaHULIBI IPUMEHUMOCTH;

U3MEPATH PACCTOSIHUE, IPOMEXKYTKH BPEMEHH, MAcCy, CUILy, 1aBICHUE, TEMIIEPATYPY, BJIAXKHOCTh
BO3/yXa, CUJIy TOKa, HAaPsDKEHUE, 3JIEKTPUUECKOEe COIIPOTUBIIEHHE, Pa0OTY U MOLIHOCTh
AJIEKTPUUECKOT0 TOKa; CKOPOCTh, YCKOPEHUE CBOOOTHOrO MaJI€HNs; INIOTHOCTh BEIIECTBa, padoTy,
MOIIHOCTh, YHEPTUI0, KOOPPUIIUEHT TPEHUSI CKOJIBKEHHUSI, YACIbHYIO TEINIOEMKOCTh BEIIIECTBA,
yAEIbHYIO TENJIOTY IuiaBjieHus Jibjaa, 3/1C u BHyTpeHHee CONPOTUBIEHUE HCTOYHUKA TOKA;
MPEACTABIIATH PE3YIbTATHl U3BMEPEHUN C YUIETOM U X MOTPELIHOCTEN;

MIPUMCHATH IMOJYYCHHBIC 3HAHUSA AJIA pCIICHUA (bl/I3I/ILIeCKI/IX 3aJa4,

HCII0JIB30BATh HDI/IOﬁDeTeHHLIe 3HAHUSA M YMCHUSA B HDaKTH‘leCKOﬁ ACATCJIBbHOCTH M HOBCCIIHeBHOﬁ

KU3HU IS

o obecriedeHus1 6€30MaCHOCTH )KU3HEACATEIHHOCTH B TPOLIECCE UCIOIB30BAHUS TPAHCIIOPTHBIX
CPEACTB, OBITOBBIX 3JIEKTPOIIPUOOPOB, OLIEHKH BIIMSHUS HA OPraHU3M YEJIOBEKa U JIpyrue



OpraHU3MBbI 3arpsA3HEHUS OKPYKAIOIIEH Cpelbl; pAlMOHAILHOIO PUPOAONOIb30BaAHUS U
OXpaHbl OKPYKAIOIIEH Cpeibl;

o ompezaeneHus: COOCTBEHHON MO3UIMH 110 OTHOIIEHUIO K AKOJIOTMYECKUM MpodiieMam u
MOBEJICHUIO B MPUPOAHOM Cpeie.

B pamkax nporpammsl n3ydyenusi Gusuku Ha 6a30B0M ypoBHe B 11 Ki1acce Ha KoOHell Y4eOHOI0 rojaa
Yyamuecs 10J17KHbI 3HATD U YMETb:

3HATH/MOHUMATH

e CMBICI IOHATHI: (PU3UUECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPH S, BEIIECTBO, B3aUMO/ICHCTBHE,
ANIEKTPOMArHUTHOE I0JIe, BOJIHA, (DOTOH, aTOM, ATOMHOE AP0, HOHU3UPYIOIIHNE U3ITYUCHHUS, TIJIaHETa,
3B€3/4a, rajJakTuka, BeeneHnas;

e  CMBICK (PU3HUYECKUX BEJIMIMH: CKOPOCTh, YCKOPEHHE, Macca, CHila, UMITYJIbC, paboTa, MeXaHIIecKast
SHEPTHUs, BHYTPEHHSISI DHEPTUsl, a0 COJIIOTHASI TEMIIEPATypa, CPEAHSS KHHETHYECKAst YHEPT sl YaCTHUIT
BEILIECTBA, KOJMYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN ANEKTPUUECKUI 3apsi;

e CMBICI (1)I/I3I/I‘-IGCKI/IX 3aKOHOB KJIACCHYECKOIt MCXaHUKH, BCCMHUPHOI'O TATOTCHUSA, COXPaHCHU S
OHCPIruuv, UMITYJIbCa U 3JICKTPUICCKOI'O 3apsiaaa, TCPMOJUHAMUKH, SHCKTpOMaFHI/ITHOﬁ HUHAYKIOUU,

dboTordhdexra;

e BKJIAJ POCCUICKHUX U 3apyOEXKHBIX YUEHBIX, OKa3aBLUIMX HauOOJIbIlIEee BIUSIHUE HA Pa3BUTHE (PU3UKY;

YMETH

e OINHCHIBATH U OOBACHITH (PM3HUECKUE SIBJICHUS U CBOMCTBA TEJ: IBI)KEHHUE HEOECHBIX TEJ U
HMCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, )KUAKOCTEH U TBEPABIX TEII;
3JIEKTPOMArHUTHYIO MHAYKIHUIO, paCIPOCTPAHEHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOICTBA
CBETa; U3JIYYCHHE U MOTJIONICHHE CBeTa aTOMOM; (poTodhdeKT;

e OTJIMYaThb 'MIIOTE3bI OT HAYYHBIX TGOpHﬁ; ACJIaTh BBIBOJbI HA OCHOBEC OKCIICPUMCHTAJIbHBIX JaHHBIX
NpUBOAUTH IIPUMEPEI, ITIOKA3bIBAOIHUE, YTO Ha6JIIOIIeHI/IH U OKCIICPUMCHT ABJIAIOTCA OCHOBOI1 JJIA
BBIABUKCHUA TUIIOTE3 U TeOpI/Iﬁ, MO3BOJIAIOT IPOBEPHUTH HCTUHHOCTH TCOPCTUYCCKUX BBIBOIOB;
(1)I/ISI/ILIeCKa${ TeOpUAd )IaéT BO3MOXKHOCTH OOBSICHITH U3BECTHLIE SIBIIEHUS MNpUpPOJAbI U HAYYHBIC
(baKTBI, MMpCACKa3bIBATh emé HCHU3BCCTHBIC SABJICHUA,

e TIPUBOAUTH NPHUMCPBI IPAKTUYICCKOTIO UCIIOJIb30BAHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUM: 3aKOHOB MCXaHHKH,
TCPMOAUHAMUKU U SJICKTPOAUHAMUKU B SHCPIrCTHUKE; PA3JIMYHBIX BUJOB 3JICKTPOMArHUTHBIX
I/ISJIy‘IeHHﬁ JJIA PA3BUTHA paauo- U TCHCKOMMyHHKaHI/Iﬁ; KBaHTOBOM (1)I/ISI/IKI/I B CO3JaHUH ﬂ)lepHofI
OHCPIr'CTUKH, JIAa3CPOB;

e BOCIPUHHMATh U Ha OCHOBE MOJIYYEHHBIX 3HAHHI CaMOCTOSTEIHHO OLEHUBATh HH(OPMALIUIO,
copepxainytocs B coobmenusx CMU, MHTepHeTe, HAYYHO-TIOMYJISPHBIX CTATHAX;

HCI0J1b30BATh IPHOOPETEHHbIEC 3HAHUSA U YMEHHA B IPAKTHYECKOH 1esITeJIbHOCTH U NNOBCEIHEBHOM
JKU3HMUISA o0ecrieueHns O€30MacHOCTH KU3HEAEITEIbHOCTH B IPOLIECCE UCIONb30BAHMS TPAHCIIOPTHBIX
CPENCTB, OBITOBBIX JIEKTPOIIPUOOPOB, CPEICTB PANO- U TEICKOMMYHHUKAIIMOHHOW CBSI3H; OLICHKHU BIIMSHUS
Ha OpPraHu3M YeJIOBEKAa U APYrue OPraHU3Mbl 3arpsi3HEHUs OKPYXKAIOLIEH Cpebl; pallOHAIbHOI O
IIPUPOIOIIOIB30BaHUS U 3AILUTHI OKPYKAOILEH CPEIBI.

Bce aTo Heobxonumo it popMupoBaHUs U Pa3BUTHS HABBIKOB aHAIIN3a, CPaBHEHUS, 0000 IIEHNS,
caMoaHaJM3a U CAMOKOHTPOIIS, YMEHUN yCTaHABIMBATH MPUYUHHO — CIIEJICTBEHHBIE CBSI3U MEKITY
pa3muyHbIMU (paKTaMu, yMEHUH JIeNIaTh BBIBOJBI, OTCTAUBATH CBOIO TOUKY 3PEHHUSI.



OcHOBHOE cO/IepKaHHEe MPOTPAMMBbI

10 kjaace

Hay4Hblil MeTOJ MO3HAHUS NPUPOALI
®dusuka — pyHaameHTadbHast HayKa o npupoze. Hayunslii Meron mo3HaHus.

MeTopl HAyYHOTO UCCeOBaHUS PU3NUECKUX ABIEHUI. DKCIEPUMEHT U TEOPHUS B MIPOLIECCEe MTO3HAHUS
npuposl. [Torpemnoctu uaMepenus pusndeckux BenuuuH. Hayunsie runote3sl. Mogenu Guznyeckux

sBiieHU. Pu3nyecKue 3aKOHbI U TeOpHH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. DU3ndecKast
kapTuHa Mupa. OTKpeITHA B (pU3HKE — OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIOTUU MPOU3BOACTBA.

Mexanuka

Cucremsl orcuera. CKaysipHbIE M BEKTOPHBIE (PHU3NYECKUE BEIMYMHBI. MeXaHUYeCKOoe NIBUKEHHE U €TO
BUAbL. OTHOCHUTEIIBHOCTh MEXaHUUECKOIO IBUKEHUA. MTHOBEHHAsA CKOPOCTh. Y CKOPEHHE.
PaBHOyCcKOpeHHOE ABMKEHHUE. J[IBUKEHUE 11O OKPYKHOCTH C TTOCTOSIHHOW MO MOAYJIO CKOpPOCThIO. [TpuHuun
OTHOCUTENbHOCTH ['anues.

Macca u cuna. 3akoHbl fuHaMuKd. CriocoObl u3Mepenust cuil. HepruaibHble cucTeMBbl OTCYeTa. 3aKOH
BCEMHPHOI'O TATOTCHUA.

3aKoH coxpaHeHus umnyibca. Kunetnueckas sHeprus u pabora. [loTeHnmansHas sHeprus Teja B
rpaBUTaliMOHHOM Mosne. [loTennunanbHas sHeprus ynpyro neopMUpPOBaHHOTO Tela. 3aKOH COXpaHEeHHs
MEXaHUYECKON YHEPrUu.

JdemoHcTpanuun

3aBUCUMOCTb TPAEKTOPUU OT BHIOOpA OTCUETA.
[Tanenue Ten B BO31yXE U B BaKyyMe.

SIBneHne nHepuun.

H3mepeHue cui.

Crnoxenue cui.

3aBUCHUMOCTbH CUJIBI YIIPYTOCTH OT AehopMaIuu.

PeakTuBHOE IBHKEHUE.

O N o 0o ~ w D E

[lepexon NOTEHIIMANIBHOM 3HEPruy B KHHETUYECKYIO U 00paTHO.

JlaGopaTopHbie padoThI

N3yuyeHune 3aK0Ha COXpaHEHHS] MEXaHUYECKOU SHEPIruu.

MoaexkyasipHas pu3nka

MouekyapHO — KHHETHUYECKasl TEOpUsl CTPOCHMS BEIIECTBA U €€ SKCIIEPUMEHTAIbHbIE OCHOBAHUS.
AbGconoTHas TeMneparypa. Y paBHEHHE COCTOSTHUS UJ1€albHOro rasa.

CBs3b cpefHel KHHETUYECKON YHEPTrUH TEIJIOBOTO ABMKEHHS MOJIEKYJ ¢ aDCOIIOTHON TeMIIepaTypoi.

CrpoeHue )KUIKOCTEN U TBEPBIX TEl.



Buytpennss sHeprus. Pabota u Temonepenaya kak criocoObl U3MEHEHUs BHyTpeHHel sHepruu. [1epBbiii
3aKOH TepMOAMHAMUKH. [IpyuHIMIBI 1eficTBUS TEIOBBIX MalIuH. [IpobaemMbl TENI0HEPreTUKH U OXpaHa
OKPY’KaIoIlEeH Cpesl.

JdemMoHcTpanum

Mexanudeckasi MOZIeIb OPOYHOBCKOI'O ABHKECHUS.

W3menenue naBiieHus ra3a ¢ “3MEHEHHEM TeMIIepaTyphl IPU MOCTOSHHOM 0ObeMe.
N3meHeHune o0beMa ra3a ¢ U3MEHEHHEM TeMIIEpaTypbl IPH MMOCTOSIHHOM JIaBJIEHUU.
N3menenune oobema ra3a ¢ U3MEHEHHEM JaBJICHUsSI MPU MOCTOSIHHON TeMIIepartype.

YCTpONCTBO TUTPOMETPA U IICUXPOMETPA.

Kpucrammueckue n amopgHbIe Tena.

N o a k0 DN e

Mopenu TenaoBbIX ABUTATENEH.
JlabGopaTopHbie padoThI

OnbiTHas npoBepka 3akoHa ['eii-JIroccaka.
DJIeKTPOAMHAMHUKA

DneMeHTapHbIN AJIEKTPUUECKUN 3aps]. 3aKOH COXpaHEHMs JIEKTpUYecKoro 3apsaa. 3akoH Kyiona.
OnexTpuyeckoe noise. PazHocTs noTeHnnanos. M cTOUHNMKN TOCTOSSHHOI'O TOKA. DJIEKTPOABUKYILAs CHIIA.
3akoH Oma /1J1s TOJHOM 3JEKTPUYECKON LEeNH. DIEKTPUUECKUM TOK B METaJIaX, dJIEKTPOJINTAX, ra3ax u
Bakyyme. [TonynpoBogHUKH.

JdemMoHcTpanun
1. Dnexktpu3zanus Te.
2. DIeKTpoMeTp.
3. DHeprus 3apspKEHHOr0 KOHJIeHcaTopa.
4. DneKkTpou3MepUTeIbHbIE TPUOOPHI.
JlaGopaTopHbie padoThI
1. WMsydeHue nocieaoBaTeabHOr0 U NapauleIbHOr0 COSIMHEHUS IPOBOIHUKOB.
2. Usmepenune D/1C u BHYTpPEHHETO CONPOTHBIICHUS HCTOYHUKA TOKA.
JKCIEePUMEHTAIbHAA (PU3NKa

OHBITBI, HUIUTIOCTPUPYIOIUC U3YUACMbIC ABJICHUS.



TemaTnyeckoe NJIaHUPOBaHHeE

10 xaacce (1 yac B HenENMO)

ITpunoxenue 2

Dusuueckue ABICHUS.
HaOnroaeHys U OIBITHL.

Meroz no3Hanusa? Yrto u
KaK u3ydaer pusuka.

['paHu1IBl NPUMEHUMOCTH
($U3nYEeCKHX 3aKOHOB.
CoBpemeHHas KapTUHA
mupa. Mcrone3oBanue
bu3HYeCKUX 3HAHUH

A METOIOB.

Ne Tema KomnuectBo | OcHOBHOE conepikaHue XapaKTepuCTUKa OCHOBHBIX
n/n 4acoB BUJIOB JIESITEILHOCTU
o0y4armmxcs
(Ha ypoBHE Y4EOHBIX JCHCTBUI)
Paznen 1. Beenenue (1 gac)
1 [Yro usyuaer ¢pusuka. 1 Yro Takoe Hay4HBII ®opMupoBaTh YMEHHUS

IIOCTAHOBKH IIEJICH
NesTeIbHOCTHU, IJIAHUPOBATh
COOCTBEHHYIO JICATEIIbHOCTD JIIS
JIOCTH KEHHUS ITOCTaBJICHHBIX
1eJeid, pa3BUBATh CIOCOOHOCTH
SICHO Ml TOYHO M3J1araTh CBOH
MbIcTH. [Ipon3BoIUTE H3MEPEHUS
(U3NYECKUX BEITUYHH.
BrIcKka3pIBaTh TUIOTE3BI JJISI
00BsCHCHUS HA0JII01aEMbBIX
sserieHuit. [lpemmarate Moenu
SIBIICHUM. YKa3bIBaTh I'PAHUILIBI
MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB.

Paznen 2. Mexanuka (10 yacoB)

ren. CKOpoCTb.
YpaBHeHue
[PAaBHOMEPHOTO
nBrokeHus. [ paduxu
[IPSIMOJINHEUHOT O
nBIDKEHU. Pemenue
3a/1a4 110 TeEMeE

«YpaBHEHHE

2 [Mexanuueckoe 1 OcHoBHas 3aja4da
mBIKenne. Buasl Mmexanuki. Knnematuka.
TBMYKEHUN U UX Cucrema oTcuéra.
XapaKTEePUCTUKH. MexaHnueckoe

JIBMOKEHME, €r0 BUJIBI M
OTHOCHUTCIHHOCTb.
3 |[PaBHOMEpHOE MBMKECHHE 1 [IpsmonmuHeitHOE

paBHOMEPHOE JABUKEHUE.
CKOpOCTh PaBHOMEPHOT'O
nBmxeHus. 11yTsb,
nepeMelIeHue,
KOOp/IMHATA IIpH
pPaBHOMEPHOM
JIBUXKEeHUHU. ['paduku
3aBHCHMOCTU CKOPOCTH,

[IpencraBiaTh MEXaHUUECKOE
JBH)KEHUE TEJNA YPaBHEHUSMU
3aBUCUMOCTU KOOpPAMHAT U
MIPOEKILINI CKOPOCTH OT BPEMEHH.
IIpencTaBisiTh MEXaHUYECKOE
JBIDKEHUE Tela TpaduKaMu
3aBUCUMOCTH KOOPAHHAT U
MPOEKLHI CKOPOCTH OT BPEMEHH.
OmnpenensiTe KOOPAUHATHI,

PO IEHHBIN Iy Th, CKOPOCTh U
YCKOpPEHHME TeNa M0 YPaBHEHUSIM
3aBUCUMOCTH KOOPAMHAT U
MPOEKIHUI CKOPOCTH OT BPEMEHU.
[TpuobpecTty onbIT paboTH B
TPYIIIE C BBIIOJIHEHUEM




[PAaBHOMEPHOTO
ITBUKCHUSD

NepeMEeIICHUs 1
KOOPJMHATHI OT BPEMEHU
IIPY paBHOMEPHOM
nBUxKeHUU. CBs3b MEXKIY
KHHEMAaTHYECKUMH
BEIUYMHAMHU.

CKOpOCTh IpH
HEpaBHOMEPHOM
TBUKEHUU
[IpssmonmuHetHOE
[PAaBHOYCKOpPEHHOE
ITBHYKEHHE.

MrHoBeHHasi CKOPOCTb.

Cpennsist CKOpOCTb.
BekTopHble BeTUYUHBI U
ux npoekuuu. CioxeHune
CKOpOCTEH. Y CKOpEHHE,
€IMHHULIbI U3MEPEHUS.
Ckopocts npu
IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKECHHH.

Pemenue 3a1a4 no reme
«IIpsmonuHeitHoe
ITBUKCHUE

Yckopenue. YpaBHEeHUs
CKOPOCTHU U
IIEPEMELICHHUS IPU
IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBU)KEHUU.

KontponbHas pabota Nel
no reMe «KunemaTtuka

PA3IMYHbIX COLUAJIbHBIX pOJ'IGfI.

[lepBblii 3akoH HproTOHA
BTopoii 1 TpeTuil 3aKOHBI
Hprorona

UYro n3y4yaer 1MHAMMKA.
Bzaumoneiicteue tei.
Hcropus orkpbrtus |
3akoHa HproToHa. 3akoH
uHepuuu. Beidbop
CHUCTEMBI OTCUETA.
WNHuepunanbHas cucrtema
oTcyera.
BsaunmoneiictBue. Cuna.
[Ipunnun cyneprno3unuun
cui. Tpu Buaa cui B
MexaHuke. J[uHamomerp.
H3mepeHnue cull.
Nuepuus.

CioxeHue cui.

N3mepars maccy Tena. 3mepsats
CHJIBI B3aMMOJIECHCTBHS TEIL.

Berauciste 3Ha4eHUS CUIT 11O
M3BECTHBIM 3HAYEHMSIM Mace
B3aUMOJICHCT-BYIOIIUX TEI U UX
YCKOpEHHI. Beraucasate
3HAYEHHUs] YCKOPEHUH Tell 110
U3BECTHBIM 3HAYEHUSAM
JNEUCTBYIOIMX CUJI U Macc Tell.

Mmynbc. UMnynse Tena.
3aKOH COXpaHEHUs
MMITYJIbCa CHJIBI.

[lepenaua nBUXKEHUS OT
OJIHOTO T€Ja JPyroMy
MpY B3aUMO/ICHCTBUU.
WMnynbe Tena, UMITyIbe
CHJIBL. 3aKOH COXPaHEHHUS
UMITyJIbCa.

[IpuMeHsTh 3aKOH COXpaHEHUS
MMITYJIbCA JJI1 BBIYUCIICHUS
W3MEHEHUIN CKOPOCTEN TEJl IPU
MX B3aUMOJICHCTBUSX.

IPabGoTa CHIIBL.

Yro Takoe MEXaHUYECKAS

Boruucnate paboTy cui u




MexaHnudeckast JHEprus
Tesa: MOTEHIUANIbHAS U
KHHETHYECKasi SHEprun

paborta? PabGora cuibl,
HaIlpaBJICHHON BJIOJIb
IepeMELICHUs U IO
YIJIOM K EPEMELEHUIO
Tesa. MOIHOCTE.
BeIpaskeHre MOLTHOCTH
yepe3 CHILy U CKOPOCTb.

10 [3akoH coxpaHeHus 1 Cas13p MeXy paboTOit 1
DHEPTrUU B MEXaHUKE DHEPTHUeH,
NOTEHIIMAJbHAS 1
KWHETUYecKast SHEPrHH.
3aKOH COXpaHEHHUs
SHEPTUH.
11 [KoutponbHas pabora Ne2 1

10 TeMe «3aKOHBI
COXPaHCHUS B MECXAHUKE»

N3MCHCHHE KHHECTHICCKOU
SHEpruu Tena. Beraucnare
MOTEHIHAIBHYIO SHEPIUIO TEJl B
TPaBUTAILIMOHHOM TOJIE.
HaxoauTe noreHuunanbHyo
SHEPruIo ynpyro
neOpMHUPOBAHHOTO TENA 1O
W3BECTHOU nedopmaruu u
*KecTkoctu Tena. [IpumensTs
3aKOH COXPaHEHMUS
MEXaHUYECKON IHEPruu pU
pacyeTrax pe3yiabTaToB
B3aHMOJICHCTBUM TeJl
TPaBUTALIMOHHBIMH CUJIAMU U
CHUJIAMU YIIPYTOCTH.

Paznen 3. Mouaekyasipaas ¢pusuka (9 yacos)

12 |Ctpoenwue BemecTBa. 1 OcCHOBHbIE BrimosHare
Momnekyna. OCHOBHbIE
nonoxenust MKT. SKCIEPUMEHTHI, CIIy>Kall1e
nosnoxenuss MKT Macca
OmnbITHBIC 000CHOBAHHUIO MOJIEKYJISIPHO-
Mosiekys. KonndectBa
noarBepxaeHus MKT. .
BCIICCTBA KUHETUYECKOU TEOPHUHU.
OcHoBHas 3agaua MKT.
Pa3znnuaTe OCHOBHBIE TPU3HAKU
OueHka pa3mMepoB -
MojieNiel CTPOEHHMSI Ta30B,
MOJIEKYJI, KOJIMYECTBO .
KUIKOCTEH U TBEPIBIX TEI.
BELIECTBA,
OTHOCHUTEIbHAS
MOJIEKYJISIpHas Macca,
MOJISIpHAsi Macca, YUCio
ABorajipo.
13 [Upeanpusiii rasz 8 MKT. 1 N neanpHEblil ras. Pemate 3a1aun ¢ npuMeHEHUEM
(OCHOBHOE ypaBHEHUE OcCHOBHOE ypaBHEHUE OCHOBHOI'0 YPaBHEHUS
MKT MKT. CBs3b naBieHus MOJIEKYJIIPHO-KUHETHUY €CKOI
Co cpenHen TEOPHUH I'a30B.
KUHETUYECKOW dHEPrueu
MOJIEKYIJL.
14 |TemmepaTypa u TEIIOBOE 1 Temnonepenaya. Pacno3HaBaTh TENJIOBBIE SBICHUS
[paBHOBECHE. TemnepaTypa 1 TEIIOBOE | M 00BACHATH OCHOBHBIE CBOICTBA
paBHOBECHE, WJIM YCJIOBHSI TPOTEKAHUS ITUX
SIBIICHU.
U3MepeHue
TeMIepaTyphl,
TEPMOMETPHI.
15 (OcHoBHBIE 1 YpaBHEHHE COCTOSHUS OnpenensiTe napameTpsl

MakpoIapameTphl rasa.
'YpaBHEHHE COCTOSTHUS
M1eaIbHOrO rasa.
["a30BbIE 3aKOHBI

rasa. YpaBHeHHE
Menneneesa -
Knaneitpona. 3akon
ABoraapo.

N3omponeccer:

BEIIECTBA B ra3000pa3HOM
COCTOSIHMHU HA OCHOBAaHHU
YpPaBHEHUS UIEAJIBHOIO rasa.

[IpencraBnats rpadukamu




M300apHBIN, H30XOPHBIN, | U30MPOLIECCHI.
N30TEPMUYECKU.
16 [HacelieHHbIi map. ArperaTtHbie N3mepATh BIa)KHOCTh BO3yXa.

3aBHCHMOCTD
HACBIIIEHHOTO TIapa OT
remriepaTypbl. Kunenue.
BnaxHOCThH BO3yXxa

COCTOSIHUS U (pa30BbIC
nepexojbl. Mcnapenue u
KOHJICH caIusl.
Hacreimennsrii n
HEHACHIILCHHBIN Map.
Kunenne. 3aBuCUMOCTH
TeMIepaTypbl KUTICHUS
OT JIaBJICHHS.
[TapunansHOE 1aBIEHUE.
AOconmoTHasa 1
OTHOCHUTEIbHAs
BJI&KHOCTb BO3/yXa.

3aBUCHMOCTbH BJIaXKHOCTH
OT TeMIepaTyphl,
crocoObl onpeaeaeHus
BJIQYKHOCTH.

17

Kpucranmueckue u
aMop(dHbIC Tea.

Kpucrammueckue Tena.
AHM30TpOIHS.
Amop¢HbIe Tena.
[1naBnenue u
OTBEp/IEBAHMUE.

[Tonumate nporekaHue
MpeBpalIeHU arperaTHbiX
coctosiHui. Pacno3naBath
Pa3HUILY MEXITY
KPUCTAJUTMYECKUMH U
aMOp(hHBIMHU TEJIAMHU.

18

BHyTpeHH:S SHEprus u
paboTa B
TEPMOJINHAMUKE
KoaM4ecTBO TEnIoTh U
yeJIbHas TeIJIOEMKOCTb.
[IepBbIii 3aKOH
TEPMOAMHAMUKH

BHyTpeHHss sHEprus.
Crioco6s1 U3MepeHust
BHYTpPEHHEH SHEpruu.
BnyTtpennsisa sHeprus
UJ€aJbHOrO rasa.
Boruncnenne pabotsl npu
n300apHOM Iporiecce.
I'eomerpuyeckoe
TOJIKOBAHHE PabOTHI.
DU3HYECKHUN CMBICIT
MOJISIPHOM ra30BOM
IIOCTOSIHHOM.

PaccunTeIBaThH KOJIMYECTBO
TEMIOTHI, HEOOXOTUMOM JIJIs
OCYILIECTBJICHUS 3aJaHHOTO
porecca ¢ Terionepeaadei.

PaccuuThiBaTh KOJMYECTBO
TEMJIOTHI, HEOOXOAUMOM JIJIst
OCYIIECTBJICHHS ITpoLiecca
MIPEBPAILICHUS BEIIECTBA U3
OJTHOTO arperaTHOrO COCTOSIHUS B
apyroe. PaccuntoiBaTh
M3MEHEHUsI BHYTPEHHEH SHepruu
Ten, paboTy U NepeaaHHoe
KOJIMYECTBO TEIJIOTHI Ha
OCHOBAHHH TEPBOT0 3aKOHA
TEPMOJIUHAMHUKHU.

19

[[puHuMn AeiicTBUS
TETJIOBBIX JBUTATENCH.
JIBC. uzens. KIT/]
TETJIOBBIX JBUTATENCH.
Pemenue 3ama4

ITpunnun geficTBus
TEIJIOBBIX JBUTATENCH.
Pons xonogunpHuKAa.
KII/I TenioBoro
JIBUTATEIA.
MaxkcuMmanprHOE 3HAaUCHHE
KITJI TennoBbIx
JIBUTATEJEH.




20

KontponpHas pabora Ne3
1o TeMe «OCHOBEI

TEPMOIUHAMUKI»
Pasnea 4. daexrpoaunamuxa (14 yacos)

21 |Yro takoe 1 DJIeKTPOIMHAMHUKA. Brrunciste cribl
PIEKTPOAUHAMUKA. DJIEKTPOCTATHKA. B3aUMOJICH CTBUS TOYECUHBIX
CtpoeHue aToMa. DNeKTpUYEeCKuil 3apa, NEKTPUUECKUX 3aPsII0B.
DJIEKTPOH. JIBa 3HAKa 3apsJ10B.

OnexkTpuzanus Tein. J(Ba DneMeHTapHbIN 3apsij.
pozaa 3apsaa0B. 3aKOH OnexTpusanus Tea U ee
COXpaHEHUS MPUMEHEHHUE B TEXHHKE.
PIEKTPUUYECKOT O 3apsija.

O0BscHeHue mporiecca

BIEKTpU3aLUU TeJ. 3aKOH

KynoHa

22 [DnEeKTpUYECKOE IMOJIe. 1 DIEeKTpUYECKOE TOJIE. Beruucisate Hanps>KeHHOCTh
HarnpskeHHOCTb OcHOBHBIE CBOMCTBA AJEKTPUYECKOT O MOJISI TOUEUHOT 0
SIIEKTPUYECKOT O MOJIS. 3JEKTPUUECKOT O MOJIS. AJEKTPUYECKOr 0 3apsija.

[ [pyHIMI CynIepnO3ULIAN HarmnpskeHHOCTB

OJIEH. ANEKTPUYECKOr O TOJIS.
[TpuHIMI Cynepno3unuu
IOJIEH.

23 [[loTeHIManbpHAs YSHEPTUS 1 Pa6oTa pu Brruncnsate noTeHmualn
3apsHKEHHOTO Tella B NEepeMELICHNH 3apsa B | 2JIEKTPUYECKOT O MOJIsl OAHOTO U
OJJTHOPOJHOM OJIHOPOJAHOM HECKOJIbKUX TOYEYHBIX
AIIEKTPOCTATUYECKOM AJIEKTPOCTATUYECKOM ANEKTPUUECKUX 3aPsI/IOB.
rosie. [lorennuman nosie. [loreHnmansHas
BIEKTPOCTATUYECKOIO SHEPrus MoJs.

MOJIsl U Pa3HOCTh
MOTEHIAJIOB.

24 |[KoHneHcaTOpHI. 1 DneKkTpudecKas eMKOCTh | BBIUuCsITh HEpruto
HasnaueHnue, ycTpoiicTBO IIPOBOJIHUKA. AJEKTPUYECKOT O MOJIs
1 BUJIbI KOHJIEHCATOPOB. Kongencatop. Bubl 3apsKEHHOT0 KOHJEHCATOpa.

KOHJIEHCAaTOpoB. EMKOCTB
IIJIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHLKEHHOT O
KOHJIEHCaTopa.
[Ipumenenue
KOHJICHCATOPOB.

25 [KontponbsHas pabota N4 1
o TeMe «OCHOBBI
PIIEKTPOCTATUKI

26 [DneKTpUYEecKUi TOK. 1 DNEeKTPUYECKUI TOK. BBINTONHATE pacyeTbl CUII TOKOB U

Cuna Toka. Y cioBus
CYLLECTBOBAHMS TOKA.
3axoH OMma 1151 ydacTka
[CITH.

VYcnoBus CylecTBOBaHUs
AIIEKTPUUECKOI O TOKA.
Cuna toka. JleiictBue
Toka. CONpOTUBIICHHE.
3akoH Oma 171 ydacTka

HaIpsHKCHUM HAa y4acTKax
ANEKTPUYECKUX LIETEH.




nenu. Equanna

COIIPOTUBJICHMUSI,
yJeIbHOe
CONPOTUBIICHHUE.
27 [3aBUCHUMOCTb YnensHoe BrInTonHATH pacyeTsl
COIPOTUBIICHUS OT CONPOTUBIICHHE, CONPOTUBIICHUS TPOBOJHHKA U3
FEOMETPUY ECKUX napaMeTpbl IPOBOJHUKA. | JaHHOTO MaTepHaa.

[pa3MepoB MPOBOIHUKA.
[locieqoBaTebHOE U
napajieabHOe
COEIUHEHIE
[IPOBOJIHHUKOB.

28

PaGoTa 1 MOIIIHOCTH
PIIEKTPUYECKOrO TOKA.

Pabora Toka. 3axoH
Jxoyns — JleHna.
MontHocTb TOKA.

N3mepaTh MOIIHOCTH
JIIEKTPUYECKOr O TOKA,
IIPOU3BOAUTH PACUYEThI IPU
MIOMOIIM pa3IUYHBIX (HOpMYyII
paboTHl M MOLTHOCTH. BrruncisaTs

KT

29

D J1C. 3akon Oma aJjis
[IOJIHOU IIEIIH.

HcTounuk ToKa.
CTOpOHHUE CHUIIBI.
[Ipupona cropoHHUX
cui. DJ1C. 3akon Oma
JIJIS ITOJIHOM 1IE€NH.

Nsmepsate D/1C u BHyTpeHHEE
COIPOTHBIJIEHU € UCTOYHHUKA TOKA.

30

KontponsHas pabora Ne5
10 TEME «3aKOHBI
[IOCTOSSHHOI' O TOKa»

31

DJIeKTpUYEeCKast
[POBOJUMOCTh
Pa3IMYHbBIX BEIIECTB.

3aBHCUMOCTD
COMPOTUBJICHUS
[POBOJIHUKA OT
TeMIepaTyphbl.
CBepXIIPOBOIUMOCTD.

IIpoBoaHUKH
IEKTPUYECKOT O TOKA.
IIpupona
IEKTPUYECKOr O TOKA B
MeTaJlIax.

32

DJIEKTPUYECKUN TOK B
MOJIyIIPOBOAHUKAX.

DJIEKTPUYECKUI TOK B
Bakyyme. DJIT

[TomynpoBoaHHKH, HX
CTpOeHue. DIEKTPOHHAs
U JIbIpOYHas
IIPOBOJUMOCTb.
TepMoaiekTpoHHAas
IMHCCHUS.
OnHOCTOPOHHSIA
IPOBOAUMOCTB. Jlnoxa.
DNEeKTPOHHO-ITyueBast

TpyOKa.

Hcnonp30BaTh 3HAHUS 00
AIIEKTPUIECKOM TOKE B
pa3IMYHBIX Cpeaax B
MHOBCEIHEBHOM KU3HU IS
obecrieueHus1 6€30MaCHOCTH MPU
oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH,

JUTSL COXPAHEHUS 37I0POBBS U
COOJIIOIEHUS HOPM
HKOJIOTUYECKOTO MOBEACHHUS B
OKpy’Karolei cpene.




33 [DJIeKTpUYECKHIA TOK B 1 DIEKTPUYECKUI pa3psi B
razax. ra3e. lonusanus rasa.
. [IpoBOaAMMOCTH ra3oB.
CaMOCTOSITeNIbHBIN U N
N HecamocTosiTenbHbII
HECaMOCTOATEIbHBIN
paspsia. Buasl
pa3psbl.
CaMOCTOSTEIILHOT O
AIIEKTPUYECKOT0 pa3psa.
34 |DnexTpudecKuil TOK B 1 PacTtBOpBI M pacruiaBsl
PKUJTKOCTSIX. AJIEKTPOIUTOB.
DJIeKTpOoJn3. 3aKOH
®apanest.
[Ipunoxenue 3
KanennapHo-remMaTuyeckoe mJiaHupoBaHue
10 xaace
No HazBanue paznena KosmuectBo Tun ypoka Hara Hara
n/m 4acoB
Tema ypoxa Mo Iiany |  QaxTuyeckas
Paznen 1. Beeaenue (1 uac)
1. [Uro nzyuaet pusuka. dusnueckue 1 KomOunupoBanHbIit
siBiieHus1. HaGmoieHust U OnbITHI. YpOK

Pa3znen 2. Mexanuka (10 yacoB)

2. MexaHuueckoe JBHxeHne. Buabl 1 KomOunupoBaHHbIit
BHKEHUN U MX XapaKTEPUCTUKH. YpOK

3. |PaBHOMEpHOE ABMKEHUE TEJL. 1 KomOunupoBaHHbIit
CkopocTb. YpaBHEHUE YpOK

[PABHOMEPHOI'O ABUKECHMUSL.
["'paduky IpsMOIMHEHHOTO




MBMOKEHMS. PereHue 3amad no
TEMC ((ypaBHeHI/IC PaBHOMEPHOT' O
VIBHXKXCHU S

4. |CxopoCTh IPU HEPABHOMEPHOM 1 KomMOuHMupOoBaHHbIH
nBrxeHuu [IpssmoinHeitHoe YPOK
[PAaBHOYCKOPEHHOE JBUKEHUE.

5. |Pemrenue 3a1a4 o teme 1 KomOunupoBaHHbIit
«IIpssMonMHEHOE IBHXKEHU € YPOK

6. [KouTponbHas paborta Nel mo teme 1 Ypok KOHTpOII,
«KunemaTtuka» ydeTa U OLIEHKH

3HaHUH, YMEHUU U
HaBBIKOB

7. [[lepBbiii 3axoH HptoToHa BTopoii 1 KomOunnpoBaHHbIi
1 TpeTtnil 3aKkoHbl HeroTOHA YPOK

8. [Ummynbe. Umnynbe Tena. 3akoH 1 KomO6unupoBaHHsIii
COXpaHEHUSI UMITYJIbCA CHUJIBI. YPOK

9. |PaGota cuabl. MexaHu4ecKas 1 KoMOuHUpOBaHHbIIH
GPHEPrus Teja: MOTeHLUHANIbHAS U YPOK
KHUHETUY eCKasi SHEpruu

10.[3axoH coXpaHEHUs YPHEPTUH B 1 KomOunupoBaHHbIi
MEeXaHHKe YpOK

11. KontponeHas pabora Ne2 mo teme 1 Ypok KOHTpOII,
«3aKOHBI COXpPaHEHHUS B ydeTa U OIeHKH
MEXAHUKE» 3HAHUU, YMEHUHN U

HaBBIKOB
Paznea 3. Moaekyasipuasi pusuka (9 yacos)
12.|Ctpoenue BemecTBa. Mosekyia. 1 KoMOuHupoBaHHBIH
OcHoBHble nonoxxenuss MKT YPOK
Macca mosiekyn. KonmnuecTtsa
BEIllECTBA

13. U neansusrii ra3 B MKT. OcHOBHOE 1 KomOunupoBanHblit
ypaBHeHue MKT YpOK

14.|Temmniepatypa 1 TEMIOBOE 1 KoMOuHUpOBaHHbIH
[paBHOBECHE. YPOK

15.|0OcHoBHBIE MaKponapaMmeTpbl rasa. 1 KomOuHupoBaHHbIi
'YpaBHEHHE COCTOSHUS YPOK
MeaJbHOro ra3a. ['a30Bbie 3aKOHbI

16.[HacplmieHHbIi map. 3aBUCUMOCTb 1 KomOunupoBaHHbIit

HACBIIIIEHHOI'0 apa oT YpOK

remnepaTtypbl. Kunenue.




BnaxxHOCTh BO3yXa

17.Kpucrammueckue u amophHbIe KoMOuHupoBaHHBIH
Tena. YpOK

18.BuyTpenHsis sHeprus u padota B KoMOuHUpOBaHHbIH
repMmoanHamuke KomndecTBo YpOK
TETJIOTHI U yCTbHAS
TENI0eMKOCTb. [IepBbIil 3aK0H
TEePMOTUHAMHUKH

19. [TpuHLMT AW CTBUS TEIIOBBIX KomOunupoBaHHbIit
nBurateneit. JIBC. quzens. KITJ] YPOK

TEIJIOBBIX JIBUTATEEH. PerieHue
3a/1a4

20.

KontposnpHas pabora Ne3 o reme
««OCHOBBI TEPMOJIMHAMUKIDY

YPOK KOHTpOII,
ydeTa U OLIEHKH
3HAaHUW, YMEHUHN U
HaBBIKOB

Pasznen 4. dnekrpoaunamuka (14 yacos)

21.

UTo Takoe 3NMeKTPOAMHAMHUKA.
Ctpoenue aToMa. DJIEKTPOH.
DnekTpu3anus tei. J[Ba pona
3apsA10B. 3AKOH COXPaHEHUS
HIIEKTPUUECKOI0 3apsia.
OO0BsICHEHUE Tporiecca
piiekTpu3anuu Tei. 3akoH Kynona

KomMOuHMupOoBaHHbIH
YpOK

22.

(DIIEKTPUUYECKOE ITOJIE.
HanpskeHHOCTb 2JIEKTPUYECKOTO
noss. [IpuHun cynepno3unun
[TOJIEH.

KomOuHMpOoBaHHBIN
YPOK

23.

[loTenuuanbHas OHCPIrusa
BAPSIHKCHHOI'O TCJIa B OAHOPOJHOM
PJICKTPOCTATUYCCKOM I10JIC.
[loTenmuan QJICKTPOCTATHYCCKOI'O
[10JI U pa3HOCTb IMMOTCHIIUAJIOB.

KomOunupoBaHHbIH
YpOK

24,

Konnencaropsl. Haznauenue,
YCTPONCTBO U BUIbI
KOH/ICHCAaTOPOB.

KomOunupoBanHbIit
YpOK

25.

KontponbsHas padora Ne4 o teme
«OCHOBBI TEKTPOCTATUKH

YPOK KOHTpOJIS,
ydeTa U OLICHKU
3HaHUH, YMEHUU U

HaBBIKOB
26.DnexTpuueckuit Tok. Cuna Toka. KomOunupoBaHHbIit
YcnoBus cymecTBoBaHUs TOKA. YPOK

3akoH Oma /1151 ydacTKa LernH.




27.[3aBUCHMOCTb CONPOTUBIICHHS OT KomOuHMpoBaHHbII
reoMEeTPHY ECKHX pa3MepoB YPOK
npoBonHuKa. [locnenoBarensHoe n
napauiebHOE COCTMHEHHE
[IPOBOHHUKOB.

28.[PaboTta 1 MOIIHOCTh KomOunupoBanHbIit
PIICKTPUYIECKOT O TOKA. YPOK

29.9/1C. 3axon Oma 1151 TOJTHOM KomOunnpoBaHHbIit
[ICTIH. YPOK

30.

KontponpHas pabora Ne5 o reme
«3aKOHBI IOCTOSIHHOT'O TOKa»

YPok KOHTpOII,
ydeTa U OLICHKHU
3HaHUH, YMEHUN U

HaBBIKOB
31.[DnekTpuyueckas IPOBOJUMOCTh KoMOuHupoBaHHBIH
Pa3JIMYHBIX BELIECTB. YpOK
3aBHUCHMOCTb CONPOTUBIICHUS
MIPOBOJHHUKA OT TEMIIEPATYPHI.
CBepXIPOBOIUMOCTD.
32.[2neKTprUecKuii TOK B KoMOuHUpOBaHHbIIM
[OTYIPOBOAHUKAX. YpOK
(DIIEKTPUYECKUI TOK B BAKyYME.
OJIT
33.[DneKkTpuyecKuii TOK B rasax. KomOunupoBaHHbIit
. OK
CaMOCTOATENbHBIN U yp
HECaMOCTOSTEIBHBIA Pa3psiIbl.
34.[DnexTpuuecKuil TOK B )KUIKOCTSIX. KomOunupoBaHHbIit
YpOK

OcHoBHoOe cojiep:kaHue MPOrPaMMBbI

11 kJjaace

JIeKTPOAMHAMHKA (IIPOX0JIKEHHE)

MaruuTtHoe nosue Toka. Munykuus MarautHoro nois. Cuna Amnepa. Cuna Jlopenua. CaMOUHIYKITUS.
WNHIyKTUBHOCTE. DHEPrusi MArHUTHOIO 1OJIsI. MarHUTHBIE CBOMCTBA BELIECTBA. DJIEKTPOABUTATENb. 3aKOH
ANEKTPOMarHuTHOM MHAYKUUU. [IpaBuino Jlenna. MHAYKIMOHHBIN FeHepaTop AJIEKTPUIECKOTr O TOKA.

JdemoHcTpanun
1. MarauTtHoe B3aMOIIENCTBHUE TOKOB.

2. OTKJIOHEHHE >JIEKTPOHHOTO MyYKa MarHUTHBIM ITOJIEM.



3. MaruauTHas 3ammch 3ByKa.

4, 3aBUCHUMOCTH 9HC HHAYKIOHUH OT CKOPOCTH UBMCHCHUA MAarHUTHOI'O IIOTOKA.

JlaGopaTopHbie padoThI
1. HaOmronenue neiicTBUS MArHUTHOI'O NOJISL HA TOK.
2. H3ydeHwue sIBIEHUS JIEKTPOMArHUTHOW MHTYKITHH.
DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHbI

KonebatenpHblii KoHTYp. CBOOOAHBIE U BBIHYKJEHHBIE JJIEKTPOMAarHUTHbIE Kosebanus. ['apMmoHnyeckue
3JIEKTPOMArHUTHBIE KosieOaHus. DieKTpudeckuil pesonanc. IlpousBoncto, nepenaya u norpediaeHne
JNEKTPUUECKOU DHEPIUH.

BHGKTPOMEU"HI/ITHOC ITOJIC. SHGKTPOMaFHI/ITHBIC BOJIHBI. CKOpOCTI) QJICKTPOMAarHuTHBIX BOJIH. CsoiicTBa
QJICKTPOMArnuTHBIX BOJIH. HpI/IHHI/IHBI PAaUOCBA3N U TCIICBUICHUA.

CkopocTb cBeTa. 3aKOHbBI OTpayKE€HUS U NpenomieHus ceera. uTepdepennus ceera. ludpaxus ceera.
HNudpakunonnas pemerka. [Tonspusanus ceeta. ucnepcus cBera. Jlnazpl. @opmyia TOHKOH JTHH3BI.
OnTrueckue mpudopHL.

ITocTynaTel crienMaIbHON TEOPUH OTHOCHTENIBLHOCTH. 11osHasA sHeprus. DHeprus nokos. PensatuBucTckuit
umnynsc. Jled ekt Macc 1 SHEprust CBA3HU.

JdeMoHCcTpanuu

CBOOOTHBIE DIICKTPOMArHUTHBIE KOJICOAHMUS.
OcruiorpaMMa rnmepeMeHHOr 0 TOKa.

I'enepaTop mepeMEeHHOr o TOKa.

W3nydeHne u mpreM 3JIeKTPOMArHUTHBIX BOJTH.
OTtpakeHHe U PEJIOMIICHUE YJICKTPOMArHUTHBIX BOJIH.
WNuTepdepenuus ceera.

Hudpakuus cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO PU3MBI.

© ©o N o a0 B~ w D PE

[Tomyuenue criekTpa ¢ TOMOIIBIO AU(HPAKINOHHON PEIIETKH.
10. [Monstpu3anms cBeTa.
11. ITpssmonuHEWHOE pacpoCTpaHeHne, OTPAKEHUE U IPEJIOMIICHUE CBETA.

12. OnTraeckue mpudopsl.

JlaGopaTopHbie padoThI

I/I3MepeHHe MoKa3aTeJisd NPCIOMIICHHA CTCKIIA.

KBanToBasi pusuka

I'unotesa [Tnanka o kBanTax. @orosnekrpuueckuit 3¢ dext. 3akonsl Gporodrdpdekra. YpapHeHue
Duinmreina A potodddexra. doron. Jlapnenue ceeta. KopmyckynsipHO -BOIHOBOW Ayau3M.

Mopnenu crpoenus atoma. Onbitel Pezepdopna. O6bsicHeHre TMHENYaToro CeKTpa BOA0POia Ha OCHOBE
KBaHTOBBIX nocTysaToB bopa.



CocraB u cTpoeHne aToMHOro sapa. CBONWCTBA SINEPHBIX CHII. DHEPIUs CBSA3M ATOMHBIX siep. Buasl
PaaOaKTUBHBIX IIPEBPAIICHUI AaTOMHBIX s1ep. 3aKOH paJuO0aKTUBHOrO pacmnajga. CBONCTBA HOHU3HPYIOIIUX
AJEPHBIX U3IydyeHuil. Jlo3a u3jiydeHus.

Snepnsie peakuuu. Llennas peakuus nenenus saep. AnepHas sHepreTrka. TepMosaepHblid CHHTES.

DneMeHTapHble YacTuilbl. DyH1aMeHTaIbHbIC B3aUMOJICHCTBHUA.

JdemMoHcTpanum
1. ®ororddexr.
2. JluneituaTbie CEKTPHI U3ITYUCHHUS.
3. Jlazep.
4. CYeTynK MOHU3UPYIOLINX U3TyUSHHH.

JlabGopaTopHbie padoThI

Ha6J’I}0,Z[eHI/Ie CILIOIIHOI'O M JIMHENYaTOro CIICKTPOB.

Crpoenue Bcenennoit

Paccrosinue no Jlynsl, Connua u Omkaiimux 38e31. KocMuueckue nucenenoBanusi, UX HayqyHOe U
sKoHoMu4eckoe 3HaueHue. [Ipupona ConHua u 38371, UCTOYHUKHU SHEPru. PU3HUECKUe XapaKTEPUCTUKU
3Be31. CoBpeMEHHBIE NIPECTABIEHUS O IPOUCXO0XKACHNN U 3Boonnn ConHua u 38e31. Hama ["anaktika n
Mecto ConHeuHOH cucTemsbl B Hel. [[pyrue ranaktuku. [IpencraBinenue o pacumpenuu Beenennoil.

3chepuMeHTaanaﬂ (])n3mca

OnbIThl, WITIOCTPUPYIOIINE N3yYaEMBbIE SIBICHUS.

TemaTHueckoe IJIAHUPOBAHUE

[Tpunoxenue 2



11 kiaace

Mar"guTHbeIf ITOTOK.

Hanpasnenue
WHIYKIMOHHOIO TOKA.
ITpaBuio Jlenua.

KomnuectBennas mepa
M3MCHCHHS MarHUTHOIO
10JISI, CBSI3b C YHCJIOM
JUHUAW UHAYKIUU,
€IUHUIIa MAaTHUTHOT' O
ITOTOKA.

Ne Tema KommnuectBo | OcHOBHOE conepxkaHue XapaKTepucTUKa OCHOBHBIX

n/m 4acoB BHJIOB J€SITEINBHOCTU

00yJarIIMXCs
(Ha ypoBHE Y4EOHBIX JICHCTBUI)
Pasznesn 1. OcHOBBI 2J1eKTPOAMHAMMKH (IPOJ0JIKeHHE) (6 YacoB)
1. MarsuTHOE€ 110JI€E, €ro 1 Ccdopmupoathb BbIuucasaTe CUilbl, 1EHCTBYIOIINE
CBOMCTBA. Mpe/ICTaBICHUE O Ha IPOBOJHUK C TOKOM B
MarHUTHOM I10JI€ KaK MarHUTHOM IIOJI€.
MarauTtHOE noJjie
BHJie MaTepuu. OTBIT .
MTOCTOSTHHOT O Sperena. OOBACHATH TPUHITUT ICHCTBUS
ANEKTPUYECKOr O TOKA. BsaumoseiicTae AIIEKTPOJBUTATESL.
JlelicTBME MarHUTHOI O MAarHuTa v TOKA.
10JIs1 Ha IIPOBOJIHUK C TT03HAKOMUTE
TOKOM. rpau4ecKuM METOA0M
IIPEICTABICHUS
CTPYKTYPBI MArHUTHOTO
nosst. OAHOPOAHOE U
HEOJIHOPOJHOE TOJIE.
BekTop MarHuTHOM
uHayKuu. Ennanima
MarHUTHOW WHTYKITUH.
3akoH Amnepa.
2. | HaGmonenue nencTBust 1 [IpaBuio neBoi pyku s
MarHUTHOTO TOJIST Ha TOK. ONpEeNEIICHUS
HaIpaBJICHUS CUJIbI
Awmmnepa. [IpakTueckast
pabora.

3. | [eiicTBuE MarHUTHOT'O 1 Cuna Jlopenna, ee BrraucnaTe cuitbl, 1EHCTBYIOIINE
1OJISL HA ABMXKYIIUKCS MOJlyJIb Y HAIIPABJIEHUE. | HA DJIEKTPUUYECKUN 3apsil,
AJIEKTPUY ECKUH 3apsi. [Inockue TpaekTopun | ABUXKYILIMKCS B MATHUTHOM

JBUKEHUS YaCTHUL B noJe.

OJIHOPOJTHOM MarHUTHOM
noste. Micnonb3oBanue
cuisl Jlopenna B macce-
cnexrporpadax, MI'J] -

reHepaTopax.
4, SIBnenne 1 Ucropust oTKkpbITUA Brraucnate 3aauenus DJC
3JEKTPOMAarHUTHOM 3JEKTPOMAarHUTHOM 3JIEKTPOMAarHUTHOW UHAYKIHUH U
WHIYKIUH. WHIYKIUH. CaMOMHIYKIIMH C Pa3IuYHbIMU

rapaMeTpaMH KOHTYpa,
MOKa3bIBaTh HA MPAKTUKE CBS3b
AJIEKTPUY ECKOT0 U MATHUTHOT O
MOJIEH.




SIBneHue
3JEKTPOMAarHUTHOM
WHIYKIUU B CIJIOLIHBIX
MIPOBOJIHUKAX.

[Tpubop Jlenua.

N3yudenue sBieHus
3IEKTPOMarHUuTHOM
WHIYKIUH.

DJIEKTPOMarHuTHOE
noJe.

[TpakTueckas pabdoTa.
VYcnoBust BOSHUKHOBEHHUS
MHAYKLIHOHHOI'O TOKA.
Onpenenenue
HAIpPaBJICHUSI C TOMOLIbIO
npasuiia Jlenna.

B3anmMocss3b anekTpu-
YECKOIr0 U MarHUTHOT O
HOJIEH.

KonTponsHas pabora
Nel. «MarauTHoOE II0JIC.
DJIEKTpOMarHuTHas
WHTYKITAS.

Paznen 2. Kosie0anus u BoJiHbI (9 4acoB)

CBoOoniHbEIE U
BBIHYK/ICHHBIC
KoyieOanus. Y cIIoBUS
BO3HUKHOBEHHUS
KoJIeOaHUH.

JunHaMuka
K0J1e0aTeIbHOTO
JIBHKCHMUSI.

I'apmonnueckue
KonebaHus.

Konebanus, ycaoBus ux
BO3HUKHOBEHHUSI.
KonebatensHbie

CHUCTEMBI: IPY>KHHHBINA 1
MaTeMaTUYECKHI

MasTHUKH.
XapaKTepUCTUKH
KOJICOAHHIA.

3anucek ypaBHEHUS
CBOOOIHBIX KoNleOaHui
MPY>KUHHOTO U
MaTEeMaTHYECKOTO
MasiITHUKOB.

[lepuon konebanmit
MAaTEMATHUYCCKOI'O U
NPY>KUHHOT'O MasiTHUKOB.

Omnpenenenne ycKOpeHUs
CBOOO/IHOT O MaIeHUs
IIPY TIOMOIIM MasiTHHUKA.

Boeruucnutes 3Ha4eHME
YCKOpEHUSI CBOOOIHOTO
MaJIeHNs C TTOMOIIIBIO
MasiTHUKA (IIapyUK Ha
HUTH), CPAaBHUTB €T0 C
TaOJMYHBIM 3HAUECHUEM.
Onpenenutsb
MOTPELIHOCTH.
[IpakTuueckas paboTa.

Hccnenosats 3aBUCUMOCTD
nepuoja KoueOaHui
MaTEeMaTUYECKOI0 MassTHHUKA OT
€ro JUIMHBI, MaCChl U aMIUTUTYIbI
KoseOaHuii. Beraucnsate mepuos
KOJICOAHUH MaTeMaTHYECKOro
MasiITHAKA 110 U3BECTHOMY
3HAYCHHUIO €0 JIJIUHBI.
BeraucnaTs nepuoa konebaHui
rpy3a Ha IPY)KUHE 10
M3BECTHBIM 3HAYEHUSIM €ro
MAacCChl M )K€CTKOCTH MPYKUHBI.
BripabaTeiBaTh HaBBIKU
BOCIIPUHUMATh, aHATTH3UPOBATH,
nepepadaThiBaTh HHPOPMAIIUIO B
COOTBETCTBHUU C IMOCTABJIEHHBIMU
3aJa4aMu.




CBoOoHBIE U
BBIHYKJICHHBIC
3JIEKTPOMArHUTHBIC
KoJIeOaHus.

KonebaTenbHblil KOHTYP.

[IpeBpatenue sHepruu
MIPU 3JIEKTPOMArHUTHBIX
KOJIEOaHUSX.

AHanorust Mexay
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KOJIEOAHUSIMU.

ITonsarue o cBOOOIHBIX
AIIEKTPOMArHUTHBIX
KoJIEOaHUSX.
Bo3uukHOBEHHE
KoJicOaHMI B KOHTYpE.

NneanbHbli ¥ peasbHbINA
KOHTYpbI. B3auMHbIE
MpEeBpaICHUS] SHEPTUU
ANEKTPUYECKOT O U
MAarguTHOTO MOJIEl B
KoJie0aTeIbHOM KOHTYPE.

JlnHamuKa npoueccos,
MIPOUCXOIATINX B
KoJIe0aTeIIbHOM KOHTYPE
U TP KOJIeOaHMIX Tpy3a
Ha TIPY>KUHE
(MaTeMaTH4YEeCKOro
MasTHUKa). U3meHeHune
¢bu3nYecKrX BEIHUYUH U
UX B3aHMHbIE
COOTBETCTBHSI.

10.

IlepemennsbIit
3IIEKTPUYECKUM TOK.

[I9T — BBIHYK/ICHHbBIE
KoJIeOaHUs B
BIEKTPUYECKOM LIEMH.
I"apmoHnueckue
KoJIeOaHUs HaNPSOKEHUS U
CHJIBI TOKA, UX
MTHOBEHHBIE,
aMIUTUTYAHBIE U
JIEWCTBYIOIIIME 3HAUCHUS.

Ha6uronath ocuuiorpaMmbl
rapMOHUYECKUX KOIeOaHU
CHJIBI TOKA B IIEIIH.

®opMHpoBaTh HEHHOCTHOE
OTHOUICHUE K U3y4aeMbIM Ha
ypokax (pu3uku 00beKTaM H
OCBaMBaEMbIM BHJIaM
JeATeIbHOCTH.

11.

KontponpHas pabora
Ne2. «kMexanuueckue u
ANIEKTPOMArHUTHBIE
KOJIEOaHUS.

12.

I'enepupoBanue

3H€KTqueCKOﬁ OHCPIruu.

TpanchopmaTopsl.

OJ1C B pamke,
Bpalllatoleiics B
OJTHOPOAHOM MAarHUTHOM
nosie. Y CTpOMCTBO U
JIEHCTBUE TEHEPATOPA
II9T. YerpoiictBo
NPUHIUI TEUCTBUS
TpaHchopmMarTopa.
Koadpdpunment
TpaHchopManuu.

Pesxxumbt paboter. KITJT
TpaHchopmaropa.

®dopMupoBaTh IEHHOCTHOE
OTHOIICHUE K U3y4aeMbIM Ha
ypokax (pu3uku 00beKTaM H
OCBaWBaEeMbIM BHUJIaM
NeSITEITILHOCTH.

13.

MexaHn4ecKkue BOJIHBI.
PacnipocTpanenue
MEXaHUYECKUX BOJIH.

MexaHnudeckue BOJTHBI —
nporece
pacrpocTpaHeHHUsI
KosiebaHuil B ynpyromn

HaOmronarte siBineHue
UHTEp(EepEHIINU
AIIEKTPOMATHUTHBIX BOJIH.




cpene. Buapl BOH.
Mexanusm oOpa3oBaHUs
MONEPEYHBIX U
MIPOJOJIbHBIX BOJIH.
XapaKTepuCTUKHU BOJIH:
aMIUIUTY /A, IEpUO/I,

HccnemoBaTh cBOMCTBA
AJIEKTPOMATHUTHBIX BOJH C
ITOMOILBI0 MOOHMJILHOI O
TenedoHa.

4acToTa.
14. | DnexrpoMarHUTHAs Omnertel ['epra. [TonsTue
BosiHa. CBoOMCTBa 00 3JIEKTpOMarHUTHOMN
AJIEKTPOMAarHUTHBIX BosiHe. KoHeuHoCTh
BOJIH. CKOpOCTHU
pacrpoCTpaHEeHHUSL.
ITonepedHOCTS.
Ocobennoctu
pacrpocTpaHeHHs Ha
rpaHuIle pa3zena AByX
cpen.
15. | KonurtponwsHas paborta
Ne3d. «MexaHnuueckue u
JIEKTPOMAarHUTHbBIE
BOJIHBD».
Pa3nea 3. OnTuka (9 yacoB)
16. CkopocTh cBeTa. DnexkTpoMarHuTHas [IpuMeHATH HA PAaKTUKE 3aKOHBI

3aKOH OTpa)KEHUS
cBeTa. 3aKOH
MPEJIOMJICHHS CBETA.
Pemenue 3amauy.

MpUpPO/Ia CBETA.
Kopnyckynsaphnas n
BOJIHOBAS TEOPHUH.
Mertozs! onpeneneHus
CKOpPOCTH CBETA.
YucneHHoe 3HaUEHUE
CKOPOCTH CBETa.
IIpuMeHeHue 3HaHUN 1S
pereHus: GU3NYECKUX
3anad. OTpaxxeHue cBeTa
Ha rpaHulIe pa3jiena IByX
cpen. BropuuHblie BOJIHBIL.
[Tpunuun I'toiirenca u
UCI0JIb30BaHUE €ro AJis
OOBSICHEHHSI OTPAXKCHHUS
CBETOBBIX BOJIH.
IIpumenenue 3HaHUM U1
pereHus: GU3NYECKUX
3ajad. [Ipenomienue
ceera. Mcnonbs3oBanue
npuHiuna I'roiirenca s
00BSICHEHHUSI ATOTO
asieHus. [lokazarens
MPEJIOMIICHHS, €T0 CBSI3b C
(bu3nIECKUMUI
XapaKTepU CTUKAMHU
Bemecrsa. [Ipumenenne
3HAHUM JIJIS1 pelIeHus

OTPa’KEHUS U MPETOMIICHUS
CBETa MpH pEIICHNUH 3a]ay.




(1)I/I3I/I‘leCKI/IX 3ajJa4.

17.

JIun3a.

ITocTpoenue
M300paKECHUM, JaBAEMBIX
JIMH30M.

@opmyJia TOHKOW JIMH3BI.
Pemenne 3anauy.

JInnza. Buael nuns.
Tonkas 1uH3a. DJ1EeMEHTHI
YCTpPOMCTBA JIMH3BI.
OnTHyeckas cuiia JIUH3bL.
Enunnuna ontuueckoi
CUJIEL.

Xon Jiydeid B coOuparo-
EeH U paccenBarolen
JUH3aX. XapaKTEPUCTHKU
MOJTy9aeMbIX
M300paKECHUM.

dopMyna JINH3HL.
IIpaBuiio 3HaKOB.
YBenuueHue JUH3bI.
[IpumeHnenue 3HaHUM 115
pereHust GU3NYECKUX
3a/1ad.

Crtpouts u300pakeHus,
JlaBaeMble JINH3aMHU.
PaccuuthiBaTh paccTosiHuE OT
JIMH3BI J10 U300paK CHUS
npeamera. PaccunTeiBath
ONTUYECKYIO CUJTy JIMH3BI.
N3mMepsTh POKyCHOE paccTOsTHIE
JIMH3BL.

18.

Jlucniepcusi cBera.
WHutepdepenius ceera.

Hudpakuus cBera.

CkopocTh cBeTa B
BemiecTBe. OnbIT
Hprorona. 3aBucMMOCTh
MOKa3aTess MPeJIOMIICHUS
BEILECTBA OT YaCTOThI
najatoiero csera. Csizb
JUCTIIEPCUH C OTPAKEHUEM
Y TIOTJIOIIEHUEM CBETa
tenamu. Cl0KEeHHE BOJIH.
VYcnoBus MaKCHMyMOB U
MUHHUMYMOB.
KorepeHTHbI€ BOJIHBIL.
Pacnipenenenue sHeprumn
py HHTEPPEPEHIINH.
WuTtepdepenius B
TOHKUX MyieHKax. Kosbla
Herotona. [Ipumenenue
UHTEp(pEpPEHIINH.

Cr1oco0HOCTh BOJIH
orudaTh NpensTCTBUSA.
Hudpakuus ceera.
Hcnomap3oBadue
npuHiuna I'roirenca-
®penenst 4151 00bACHEHUS
9toro sBiieHus. OneIT
IOnra. /ludpaxuus ot
TOHKOW HUTH U y3KOU
IICIIH.

Habnronath siBieHue nudpakiuuu
CBETa.

Ornpenesath CrieKTpajbHbIC
I'PaHMIIBI YYBCTBUTEIIBHOCTH
YeJIOBEUCCKOro I'j1a3a ¢
MOMOIIBIO U PpaKII OHHON
PEIIETKHY.




19.

Hudpakumnonnas
pelierka.

N3mepenue qamHbl
CBETOBOM BOJIHBI.

ITonsipu3zainus ceera.

YceTpolcTBO
I dpakIMOHH 0N
peuierku. [Tepuon
pelieTKu. Y CoBUs
o0pa3oBaHMs
MaKCHUMYMOB
JU(PaKIIMOHHOTO
cnekrpa. [Ipumenenne
3HAHUW JUIS pELIEHUS
(hu3HYeCcKUX 3a/1ay.

[To3nakoMuThCA €
TG PaKIIHOHH O
pEeLEeTKON Kak
ONTUYECKUM TIPUOOPOM U
C €€ MOMOUIbI0 UBMEPUTH
JUIMHY CBETOBOI BOJIHBI.
[IpakTnueckas padoTa.

SIBneHue noaspu3aluu
ceera. [lonsTue
€CTECTBEHHOI'0 U

MOJIIPU30BAHHOI'O CBETA.
[TonepeyHOCTH CBETOBBIX
BOJH. [Tonstponpl.
ITpumenenue
MOJIIPU3ALIIH.

20.

KonTponbHas padora
Ne4. «Onruka. CBeTOBBIE
BOJIHBI».

21.

IToctynatel Teopun
OTHOCUTEIBHOCTH.

PensgTnBUCTCKUN 3aKOH
CIOKEHHSI CKOPOCTEH .

CyurHocTs crienuanbHON
TEOpUU
OTHOCHUTEIBHOCTH.
[TpuaTIn
OTHOCHUTEIBHOCTH B
MEXaHUKe U
aneKTpoauHaMuKe. OTbIT
Maiikenscona u Mopmu.

22.

3aBHCHUMOCTb DHEPIUU
TeJla OT CKOPOCTH €ro
JIBUKCHUS.
PensatuBucTckas
JIHMHAMUKA.

CBs13p MEXy MAaCCOU 1
sHepruen. Popmyna
OWHIITENHA.

3aBHUCHMOCTE MacCCHI Tejla
OT CKOPOCTH €r0
JIBYKCHHS,
AKCIIEPUMEHTAIbHOE
MOJTBEPXKAECHHUE ITOMN
3aBUCUMOCTH. UMTTyJibC
tena. OCHOBHOM 3aKOH
PEAATUBUCTCKOU
nuHamMuku. [TpuHiun
COOTBETCTBHUSI.

PaccuuteiBaThH OHCPIruro CBA3U
CHCTEMBI Tell 10 eeKTy Macc.

23.

Buner uznydenuil.

Crextpsl n
CIIEKTpaJIbHBIC
anmapatbl. Buusrl

Hcrounuku cBeTa.
Jlmana3oH JJUH BOJH

BUJIMMOIO CBETA.
TennoBoe u3ny4deHue.
DJIEKTPOJIFOMUHECIICHIIHSI.

Ha0mronare mmHeiiuaTeie
CIIEKTPHI.

PaccuuteiBaTh YacCTOTy U OJIUHY
BOJIHBI UCITYCKA€MOI'O CBETA IIpH




CIIEKTPOB.

CriekTpabHBIN aHaIH3.

KarogomoMmunecneHms.
XEMUITIOMHUHECLIEHIINA.
DoTorOMUHECIEHITNA.

nepexoae aromMa M3 OAHOro
CTalMOHAPHOI'O COCTOAHUSA B

Ipyroe.

24, WndpakpacHoe u 1 W3nydyenne ceeta
yIbTpaduoneToBoe HarpeTbiM TEJIOM.
n3nydeHus. [llkana HeBuaumele u3inydueHus B
AJIEKTPOMArHUTHBIX CIEKTpE HarpeToro Tena.
W3ITy4EHUN. Hwuanazon yacrotr UK n
YO uznyuennii. Ux
HCTOYHHMKH, CBOHCTBA,
MIPUMEH EHUSI.
Pa3nen 4. KBantoBasi ¢pusuka (7 yacoB)
25. dotorddekr. 1 [IpotuBopeunst mexay | HaGmomate GoTodnekTpudeckuii

VYpaBHeHue DWHIITENHHA.

DoTOHEI.

KJIaCCUY ECKOM
AIEKTPOAUHAMUKON U
3aKOHOM €pPHOCTAMU
pacnpeneneHus SHEPT UM B
CIEKTPE TEIJIOBOI0
u3inydeHusd. ['unoresa
IInanka. ITocrossHHAs
IInanka. SIBnenue
dboTorddexta. OnbITh
I'epua u Cronerosa.
3akonsl GpoTorddexra.
I'umoresa DiiHmTEliHA O
MPEPBIBUCTON CTPYKTYpeE
cera. [TonsTHe PoTOHA.
OCHOBHEIE BEIMYHHEI,
XapaKTepU3yIolue
cBoiicTBa (hOTOHA: Macca,
CKOPOCTb, SHEPIus,
nMIynsc. ['unoresa ne
bpoiina. yanmusm
CBOICTB CBETA.

a¢ddext. PaccunTriBaTh
MaKCHMaJbHYI0 KHHETUYECKYIO
SHEPIrHI0

JJIEKTPOHOB TTPU
doTorneKkTpruIecKoM P heKTe.




26.

Crtpoenne aroma. OnbIT
Pezepdopna.

KBanToBbIe 1 OCTYJIAaThL
Bbopa.

OnbITHBIC JaHHEIE,
YKa3bIBaIOLIE Ha
CIIOKHOE CTPOEHHE
atoma. Monens ToMmcoHa.
Omneitel Pezepdopna mo
paccerBaHMIO alb(a-
yactull. [lnanerapnas
Mozenb aroma. OneHka
pa3MepoB aTOMOB U sJIEP.
Tpyanoctu
KJIACCUYECKOT 0
00BSICHEHHUSI MIJIaHETapHON
MOJIEH aTOMa
Pesepdopmna. KBantoBbie
nocTynatel bopa.
DHepreTuyeckue ypoBHU
aroma. Mozgens aTroma
Bozgopoja o bopy.
[lornomeHue cBera.

27.

Jlazepsi.

Beinyxneanoe
(MHIYIIUPOBAHHOE)
uznyyenue. [Ipunnun
JEICTBUSA Ja3€pOB.
CBolicTBa 1a3€pHOTO
n3iydenus. [Ipumenenue
nazepos. Poib
H.H.bacosa u A.M.
IIpoxopoBa B cozgaHumn
KBAaHTOBBIX T€HEPATOPOB
CBeTa.

OOBACHATH NPUHLUII AU CTBUS
na3epa. Habmonate neiictBue
nasepa.

28.

MeTozs! HaOIIOASHUS U
perucrpanuu
AIIEMEHTAPHBIX YACTHII.
OTtkpbiTHE
pailOaKTUBHOCTH.
Anbda-, 6era- u raMma-
U3JTy4EHUsL.

HNonusupyromee u
¢dboroxumMuyeckoe
JICUCTBUE YaCTHII.
YeTpoiicTBO, IPUHIUIT
JeicTBUA U 00J1aCTh
MIPUMEH CHUS
CLUHTHIISILIM OHHOT' O
CUETUYHKA, CYETUYHMKA
[eiirepa,
MOJIYIIPOBOAHUKOBOT' O
CUETYMKA, KaMEpbI
Buiibcona, my3sIpbKOBOM
KaMepbl, TOJICTOCIOMHBIX
(hOoTOAIMYIIbCHIA.

HabmonaTth Tpeku anbda-yacTuil
B KaMepe Buibcona.
PerucrpupoBath sinepHbie
U3ITY4EeHMsI C TOMOLIbIO CUETYHKA
I'eitrepa. PaccuutbiBath
SHEPIUIO CBSI3U ATOMHBIX SED.
BbruucnaTs sHepruto,
OCBOOOKIAIONIYIOCS TTPU
paauoaKTUBHOM pacrhaje.




29. PanuoaktuBHBIE 1 PanuoaktuBHBIE
npeBpaiieHus. M3orormsl. MpeBpalICHUs.
Brinenenue sHepruu.
CtpoeHue aTOMHOT O 06
pa3oBaHUE HOBBIX
AP, SNICPHBIC CHIBI. 3JIeMeHTOB. M30TomEI, HX
3aKOH pa0aKTUBHOI'O IIOJIOJKCHHE B
pacnaza. MEPUOANYECKON CUCTEME.
OTKpBITHE IPOTOHA U
HelTpoHa. [IpoToHHO-
HEUTPOHHAsl MOJENb AJIpa.
Y CTOMYHNBOCTh aTOMHBIX
sanep. AnepHoe
B3aHUMOJCHCTBHE.
KopoTkonelcTByrommii
XapakTep AAEPHBIX CHII,
WX 3apsi0Bast
HE3aBHCHMOCTb.
30. SlnepHblie peakiuu. 1 [IpeBpaiienure atomMubix | OnpenensiTh TPOAYKTHI SAESPHOM
siep npu peakiuu. BeraucisaTs sHepruto,
TepMosiiepHbIe peakLuH. .
. B3aUMOJICUCTBHH UX C | OCBOOOKIAIONIYIOCS TIPU
[Ipumenenue sanepHoi
YacTHIAMH. Y CIIOBHUS STIEPHBIX PEAKITUAX.
JHEPTHH. MPOTEKAHUSA SIAEPHBIX
peakuuii.
CnpaBeaImBOCTh 3aKOHOB
COXpaHEHUS YHEPTUH,
HUMITYJIbCA,
3IEKTPUYECKOT O 3apsija,
MAacCOBOI'0 YHCIIa JIJIS
SIIEPHBIX PEAKITUH.
31. | KonrponsHas pabora 1
No5. «CBeToOBBIC KBAHTEHI.
Du3MKa aTOMHOTO SApay.
Pa3nen 6. Ctpoenue u 3Bosonus Beesiennoii (3 yaca)
32. | Crpoenne ComHeuHon 1 Cocras, npupona u Habmronats 3Be3151, JIyny n
CHCTEMEI. JBUKCHHUE Tl IJIAHETHI B TEIICCKOII.
ConHeuHoii cuctembl: | HaOmonaTh cOIHEUHBIE MSITHA C
MJIAHET U UX CITyTHUKOB, | MOMOILBIO TEJIeCKoma 1
acTepOH10B, KOMET, COJIHEYHOI'0 3KpaHa.
METEOPHBIX TEJ. Hcnonws3oBate UHTEPHET 114
MIOKCKa U300 paKeHU
33. | Ucrounuku sHEpruu u 1 [IpumeHnenue 3HaHuil 0 | KOCMHMYCCKHX 00BEKTOB U
BHYTpPEHHEE CTPOCHHE SIACPHBIX peaKIUAX AJIs nHdopManuu 06 ux
CoJHIIA 1 3BE3I. 00BACHEHNS (QU3MIECKHX | OCOOEHHOCTSIX.
YCJIIOBUH U ITPOLIECCOB B
Henpax ComHia.
34. | T'amakTtrka Mie4HbIi 1 Pa3mepsl, cocTaB u

[IyTp 1 3BOMIOLMSA
Bcenennoii.

CTPOCHHE HaILICH
TI'anakTuku,
MECTOIOJIOKECHHUE
ConHevYHO# CHCTEMBI B




INanaktuke. CoctaB u
CTpyKTypa BceneHHoi.
Nwmeth npencTaBieHue o
KpacHOM CMELIEHUH U
PEIMKTOBOM U3JIy4EHUH.

Ka.neHz]apHO-TeMaTuqecxoe IJIAHUPOBAHUE

[Ipunoxenue 3

11 knace
No Ha3zBanue paznena KommuectBo Twun ypoka Harta Hara
n/m 4acoB
Tema ypoxka 10 IU1aHy |  (axkTHueckas
Pa3znen 1. OCHOBBI 2J1eKTPOAMHAMMKH (NMPOa0JIKeHHE) (6 yacoB)
1. | MaruutHoOe noJie, €ero cBOIcCTBa. 1 KomOunupoBaHHbIi
0K
MarauTHoe 1oJie IOCTOSIHHOT O P
AJIEKTPUUECKOI0 TOKA.
JleficTBHE MarHMTHOIO I10JIS Ha
MIPOBOJIHUK C TOKOM.
2. Haomonenune neficTBus 1 KomOuHupOoBaHHBIM
MarHUTHOTO I10JI Ha TOK. YPOK
3. | JelicTBHMEe MarHUTHOTO TOJIS HA 1 KoMOunupoBaHHbIit
JBUXKYIIUNACS 3JIEKTPUYECKUI YPOK
3apsi.
4. SIBneHue 3JIEKTPOMarHUTHOM 1 KombOunupoBaHHbIit
WHIYKIUU. YPOK
MarHuTHbIA TOTOK.
Hanpasienue nHIYKIIMOHHOT O
Toka. [IpaBuno Jlenna.
5. N3yuenue sBiieHns 1 KomOunupoBaHHbIi
3JIEKTPOMAarHUTHON UHIYKLIHH. YpOK
DNIeKTpOMarHuTHOE MOJIE.
6. KontponbsHas pabora Nel. 1 Ypok KOHTpOJI,
«MarauTHoe 1noJie. yueTra U OLICHKU
DNeKTpOMarHuTHasi MHAYKIIHS. 3HAaHUH, yMEHUN U
HaBBIKOB
Pasnen 2. Kosie6anus v BoJiHbI (9 4acoB)
7.| CBoboaHble U BBIHYKECHHbIE 1 KomOuHupoBaHHbIHI
KosnebaHus. Y cnoBus YpOK




BO3HHUKHOBEHUS KOJIEOaHUH.

JlnrHamuKka KoiebaTebHOTO
JIBYKCHUSL.

["apMoHMUEecKre KoaeOaHMs.

8. Ornpenenenre yCKOpeHust KomOunupoBaHHbIM
CBOOO/IHOT O MaIeHUs! IPU MTOMOLIH YPOK
MasTHUKA.
9.| CBoboxaHble U BEIHYK/ECHHbIE KombunupoBaHHbIit
AIIEKTPOMArHUTHBIE KOJIEOaHMUS. YpOK
KonebaTenbHblil KOHTYP.
[TpeBparieHre HEPrUU pU
AIIEKTPOMArHUTHBIX KOJIeOaHUSX.
AHaIOrus MEX1y MEXaHUYECKHUMU
U DJIEKTPOMArHUTHBIMH
KOJICOAHUSIMH.
10.|[TepeMeHHBIA TEKTPUUECKUN TOK. KoMOuHupoBaHHBI
YPOK
11. Kontponbsnas pabora Ne2. Ypok KOHTpOJIS,
«MexaHHuecKue 1 yuera v OI[CHKU
AJIEKTPOMArHUTHBIE KOJIEOAHUSI». 3HAHUH, yMEHUN U
HaBBIKOB
12.| T'enepupoBaHue 3IEKTPUUECKOI KombOunupoBaHHbIit
sHepruu. TpanchopmaTopsl. YpOK
13. MexaHn4ecKue BOJIHBI. KombunupoBaHHbIi
PacnpocTpaHeHne MeXaHU4YECKUX YpPOK
BOJIH.
14. OneKTpoMarHuTHas BOJIHA. KomOunupoBaHHbII
CBolicTBa 3JIEKTPOMarHUTHBIX YPOK
BOJIH.
15. KonTponbsHas padora Ne3. YpOoK KOHTPOJIS,
«MexaHnuYecKue u yueTra U OL[EHKH
AIIEKTPOMArHUTHBIE BOJTHBIY. 3HaHUW, YMEHUH U
HaBBIKOB
Pa3znen 3. OnTuka (9 yacoB)
16. CxopocThb cBeTa. KoMOunupoBaHHbIii
OK
3aKOH OTpa)KeHHs CBETa. 3aKOH P
NpeaoMIIeHus cBeTa. Pemenue
3aj1ad.
17. JInnza. KomOuHnpoBaHHbII
YPOK

[TocTpoenue n3o00pakeHuid,




JaBaeMBbIX JIMH30M.

®opmyJia TOHKOW JIMH3BI.
Pewenne 3anauy.

18. Hucnepcus cBera. KomOunupoBaHHbIi
OK
WNHuTtepdepenius crera. P
Hudpakuus cBera.
19. Hudpakunonnas pemnieTka. KoMOunupoBaHHBIi
. OK
W3mepenue 1mHBI CBETOBOM P
BOJTHBI.
[onspusanus ceera.
20. KonTtponbhas pabora Ned. VYpok KOHTpos,
«Ontuka. CBEeTOBBIE BOJIHBIY. y4eTa ¥ OLICHKH
3HAaHUW, YMEHUH U
HaBBIKOB
21. [TocTynaTel Teopun KoMOuHupoBaHHBIH
OTHOCHUTEIHHOCTH. YpOK
PenssTuBUCTCKUIN 3aKOH CIIOKEHUS
CKOpPOCTEH.
22.| 3aBUCHUMOCTBH DHEPTHH TeJa OT KoMOunupoBaHHbIii
CKOpPOCTH €ro JABUKCHUS. YpOK
PensiTuBucTCKas TUHAMUKA.
CBs13p MEXy MAcCOU U SHEPTHEH.
®opmyna DitHIITEHHA.
23. Bunel nznyuenuil. KomOunupoBaHHbIit
OK
CrHekTpsl U CHEKTpabHbIE P
anmnapatsl. Buasl ciekTpos.
CriekTpaibHBIHN aHaH3.
24, WndpaxpacHoe u KomOunupoBaHHbIi
yIbTPaPHUOIETOBOE U3ITYICHHUS. YpOK
[Ixana 3neKTpOMarHuTHBIX
H3Ty4YEHUM.
Pasjnea 4. KanToBas pusuka (7 yacon)
25. dotorddext. YpaBHeHHE KoMOunupoBaHHbIit
OWHIITENHA. YPOK
@OTOHBI.
26. Crpoenue aroma. OnbIT KomOuHupoBaHHbII
Pesepdopna. YpPOK

KBanToBbie nmoctynatel bopa.




217. Jlazepsl. 1 KoMOuHupoBaHHBIH
YpOK
28. Mertoas! HAOIKOACHUS U 1 KoMOuHupoBaHHBIH
PETUCTpALlUU 3JIEMEHTapHBIX YpOK
yactull. OTKpbITHE
pannoakTUBHOCTU. Anbda-, Oeta-
Y TaMMa-U3JTy4eHHUS.
29.| PaavoakTHBHBIEC PEBPALCHHUS. 1 KombOunupoBaHHbIit
N3oTomnsl. YPOK
CtpoeHue aTOMHOT O A/pa.
S nepHble cUIBIL.
3aKOH paJMOaKTUBHOIO pacrasja.
30. SnepHbIe peakium. 1 KomOuHMpOBaHHBIH
0K
TepmosinepHbie peakIuu. P
[Ipumenenue ssnepHON dSHEPIUM.
31. Kontponbnas pabora Ne5. 1 VYpok KOHTpoI,
«CBeToBbI€ KBaHThI. DH3MKa y4eTa U OLEHKHU
aTOMHOTO s1pay. 3HAHUH, yMEHUN U
HaBBIKOB
Pazpnen 5. Crpoenue u 3BoJironus Beesennoii (3 yaca)
32.| Crpoenue ColHEYHON CHCTEMBI. 1 KoMOunupoBaHHbIii
YPOK
33. VcTOYHMKY HEPTUH U 1 KomOunupoBaHHbIi
BHyTpeHHee crpoeHue ConHua u YpPOK
3BE3I.
34.| Tanaktuka Mueunsiii [TyTe u 1 KomOunupoBaHHbIi
sBoonus BeenenHoil. YPOK

YueOHO-MeTOAUYECKOE U MATEPUAIbHO-TEXHUYECKOe ofecrneyeHue 00pa3oBaTeIbHOIl 1esiTeILHOCTH

denepanbHBIA TOCYIaPCTBEHHBIN CTAHAAPT CPEIHEr0 OOIIEro o0pa3oBaHus MO GUBHKE

OcHoBHast 00pa3oBaTelibHas MPOrpaMMa CPEIHEro o01ero oopa3oBaHusi 00pa3oBaTEILHOI0 KOMILJIEKCA
«IlIxona CxonkoBo — TamOOBY.

OcHoBHasl yyeOHas1 JUTEpPaTypa

Yuebnux:



®wusuka. 10 xnacc : yued. aist o6meo0pazoBart. opranuszanuii : 6a3ossiid yposens / .5, Mskuies, b.b.
Byxogues, H.H. Corckuit; mox pen. H.A. IlapdentbeBoii. — 3-¢ u3a. — M. : IIpocsemenue, 2017. — 416 ¢. :
uin. — (Knaccuueckuit kypc).

®wusuka. 11 knacc : yued. aist o61eodpa3zoBat. opranu3aiuii : 6a30B eI 1 npoduiIbHEI ypoBHU / .41.
Msxkuiwes, b.b. byxosues, B.M. Yapyrun; noa pea. H.A. Ilapdentrenoii. — 23-e uza. — M. : IIpocsernienue,
2014. -399 c. : [4] n. un. — (Knaccuuecknii Kypc).

ITocobue k yueOnukam 10-11 knacca:

- 3a0aunux no ¢gusuxe aBropa PeiMkeBud A.I1.. [TocoOue comepKuT pacueTHble 3aa9u C dJIEMEHTAMHU
Ka4eCTBEHHOI'0 aHAJIM3a, Pa3IMYHbIe TBOPUECKUE 3a1aHUS U 3a1a4H MTOBBIILIEHHOTO YPOBHS CJI0KHOCTH.

H.B. Typuuna, JI.U. Pynakosa, O.1. CypoB u ap. 3800 3ama4 o pu3uke 11s MKOJILHUKOB M MOCTYTMAIOITUX
B BY3bI.

JlonoJiHuTeIbHAS yyeOHasi JuTepaTypa

Cnpasounvie nocobus

®wuzuka. CpaBouHHK mKogbHUKA. Kabapaua O.®. M.: 2008. — 575 c.

ITonroroska k EI'D-2016. 25 TpenupoBounsix BapuanTos. [Tox pen. JI.M. MonacTsipckoro.
KoHTponbHO-M3MepuTenbHbIE MaTEPUAbl [0 OTAEIBHBIM TEMAaM U KypcaM.
KoHTponbHO-M3MepuTenbHble MaTepUabl MPOILIBIX JIET.

@usuka. EI'D. Bee pasnensl Kypea: TeopHs, 3a1aHus 6a30BOr0 U MOBBILIEHHOI'O YPOBHS CI0KHOCTH :
yaeOHoe nocobue. [Tox pen. JI.M. Monacteipckoro.

MeTtoauyeckne MocoOus 1 y4uTe st

ITonroroBka x EI'D-2016. 25 tpernpoBounbix BapuaHToB. [lox pexn. JI.M. MonacTeIpckoro.
KOHTpOJ’ILHO-I/ISMepI/ITeJ'II)HI)Ie MaTepHrabl MO OTACIBHBIM TEMAaM U KypcCaM.
KOHTpOJIbHO-I/ISMepI/ITeJIBHbIG MaTCpHrajbl IPOMIIBIX JICT.

®usuka. EI'D. Bee pasnens! Kypcea: TeopHs, 3a1aHus 6a30BOr0 U MOBBIIIEHHOT'O YPOBHS CI0XHOCTH :
yaeoHoe nmocooue. [Tox pen. JI.M. Monacteipckoro.

Bonkos B.A. YHuBepcanpHbIe TOypouHble pazpadotku mo ¢usuke: 10 kmacc. —. M.: BAKO, 2007. — 400
c. — (B moMotiip MIKOJIBHOMY YYUTEIIO).

INNEYATHBIE HOCOBUA

Kaproukwu c 3aganusmu o ¢pusuke a1t 10-11 kmaccoB (B TOM 4nciie MHOTOPAa30BOTO HCIOJL30BAHUS C
BO3MOXHOCTBIO CAMOITPOBEPKH ).

Tecthl Mo TeMaM Kypca GpU3NKH.

Ta6J'II/IL[BI Bpa)mca JJIA TOYHOI'O BBIYUCJICHUA MAaTEMAaTUYCCKUX BBIpa)KeHHﬁ.

NHO®OPMAIIMOHHO-KOMMYHUKIMOHHBIE CPEJICTBA

MynbTUMeIUHBIE TPEHUHTOBBIE, KOHTPOJIUPYIOIIUE MPOTrPaMMBbI IO BCEM paszzienaMm Kypca (HU3HKH

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBbI
Komnnekuus nupoBbix 00pa3oBaTENbHBIX PECYPCOB 10 BCEMY Kypcy (pU3nKu

WH(POPMAITMOHHO-CITPABOYHBIX MAaTEPHAIOB, 00bETUHEHHBIX STUHON CHCTEMOWM HaBUTAIIUU 1
OpPUEHTHUPOBAHHBIX Ha Pa3IMYHbIC (DOPMBI TO3HABATEIBHON JEATEIHLHOCTH, B T.4. UCCIEAOBATEIbCKYIO
MIPOEKTHYIO paboTy, TeMaTHYECKHe 0a3bl JaHHBIX, BUIE0, TAOJIHUIIbI, CXEMBI,



CTPYKTYpPHUPOBAaHHBIE MaTEpUaJIbl, OPraHU3YIOIUE U MTOAJEPKUBAIOIINE 00pa30BaTeNbHBIN MPOLECC,
BKJIFOYAET CChUIKM Ha BHEIIHHE UH()OPMaLlOHHbIE HCTOYHUKH.

OO011en01b30BaTENbCKUE I(PPOBHIC HHCTPYMEHTHI Y4€OHOM eI TeNbHOCTH: TEKCTOBBIH PEAaKTOP.
Ilpoepammur.
Microsoft Office Word — auist cocraBsieHus IIaHOB, TPOrPaMM, aHATMTUYECKUX CIIPABOK M OTYETOB;

Microsoft Office Excel — nys hopmupoBanust 6a3bl TaHHBIX MOHUTOPHHTOBBIX UCCIICIOBAHUI PA3THUHOTO
YPOBHS, COCTaBJICHUU OTYETOB B popMe rpaikOB U TAOIHIL;

Microsoft Office Power Point — npu pa3paboTku mpe3eHTaui;
Microsoft Office Picture Manager — ast paboTsl ¢ hoToMaTepragamu;
Windows Movie Maker — mjist paboThI ¢ BUi€OMaTepHaiaMu;

Microsoft Office Publisher — npu odhopmiennn OykieToB, MyOIMKAIIMA MATEPHAIIOB O IEATSILHOCTH
00pa3oBaTENbHOTO YUPEKICHHUSI.

Internet Explorer, Mozilla Firefox, Opera, Google Chrome — ¢ mesnbio moucka HeoOXoauMOi HH(OpPMaIINH,
ydacTus B KOHPEPEHIUAX, MPOBOIUMBIX B peKUMe on-line; mpu opopMIICHUH 3aIBOK Ha y4acTHE B
CEMHUHAapax, HAYYHO-IIPAKTUICCKU X KOH(i)epeHLII/IHX.

ABBYY Fine Reader, Foxit Reader — it paGoThI C TEKCTOBBIMH MaTepHAIaMHU.

DJNEeKTPOHHBIE BEPCUH KYPHAJIOB U ra3eT 1o (pU3MKe, Iearoruke u MCUX0J0rH B INYHOM KaOuHeTe
U3JIaTEeJIbCKOro 1oMa «1 CEeHTAOPsI».

Lupposvle obpazosamenvivle pecypcenl.

http://school-collection.edu.ru/

http://www.openclass.ru/

http://usgfizik.ucoz.ru/

http://www.eorhelp.ru/

http://fiz.1september.ru/

http://nauch-films.ucoz.ru/

9KPAHHO-3BYKOBBIE IOCOBUS
BuneoduiibMbl 10 OCHOBHBIM pa3jeniaM Kypca (GU3HKH

[Ipe3enTanuu no TemMaM Kypca od1Iei 1 KBAaHTOBOM (pU3UKU

TEXHUYECKHUE CPEACTBA OBYUYEHUS (CPEACTBA UKT)
WNHTepakTuBHAs 10CKa
MynbTUMEIa TPOEKTOP

KommneroTep ocHalleH akyCTUYECKUMH KOJIOHKaMH, B KOMIUIEKT BXOAUT NAKET MPUKJIAIHBIX TPOrpaMMm
(TeKCTOBBIX, TAOIMYHBIX, TPAPUUECKUX U MPE3EHTAIMOHHBIX)

OcHOBHBIE TEXHHY€CKHE TPeOOBaHMS: rpaduueckasi OnepalioOHHAas CHCTeMa, IPUBOI IS YTCHUS -3aIT1 CH
KOMIIaKT JUCKOB, ayTUO-BH]I€0 BXO/IbI/BBIXO/IHI,

BO3MOKHOCTDH BbIX0/1a B I/IHTepHeT

JeMOHCTPAIlMOHHBIE TOCOOUA



O6B€KTLI, NpeaAHa3HAYCHHBIC OJId JEMOHCTpAIlUU.

HGMOHCTpaHI/IOHHLIe Ha60pBI, C BO3BMOXHOCTBIO KPCIIJICHUA HAa TOCKE

Y4eOHo-npaKkTHYeCKOe U y4eOHO-12a00paToOpHOEe 000py10BaHUe

JlabopaTopHbie HabOpbI «MexaHnkay, « TermioBbIe IBICHUS, « DNEKTPUIECTBOY, «DJICKTPOIUHAMUKAY,
«OnTuka»

OI'OC-naboparopus o puznuke

EI'D-nabopartopust mo ¢puszmke



