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IMosicHuTEeIbHASI 3aNIHCKA
Pabouas mporpamma paspaboraHa Ha OCHOBE CJICAYIONINX HOPMATUBHBIX JTOKYMEHTOB:

1. 3akoH MunucrepcTa oOpa3oBanus u Hayku Poccuiickoii @eneparnun «O0 oOpasoBanuu B Poccuiickoit @enepanum» ot 26.12.2012. Ne273;

2. ®denepanbHbIil KOMIOHEHT FOCYJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O 0011iero oopazoBanus, yrepxkaeHHbslii MO PO ot
05.03.2004 Ne1089;

3. [TpumepHas mporpamma cpegHero oOuiero ooOpasoBanus no npeamery «Pusuka» i 11 knacca.

4. ®denepanbHbli IepeyeHb yUeOHUKOB, PEKOMEH/I0BaHHBIX (JOMYIIEHHBIX) K HCIOJIb30BAHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa3oBaTelb-
HBIX YUPEKACHUSX, PEATH3YIOUINX IporpaMMbl obmiero oopasoBanusi B 2017-2018 yuebnom roxy;

S. TpeboBaHus K OCHaIIEHHIO 00Pa30BaATEIBHOTO MPOIEcCca B COOTBETCTBHUH € COAEPIKATEIbHBIM HAIOIHEHUEM yueOHbIX peameroB OI'OC;

6. O6pazoBarensHas nmporpamma AHOO «O6pa3oBarenshblil LienTp «Vcnex»;

7. basucHpIil yueOHBIN T1aH 001e00pa3oBaTeNbHBIX yupexaenuit Poccuiickoit denepanyu, yrBepKAeHHBINA Tpuka3oM MuHoOpazoBanus PO;

8. VYueonsiit mman AHOO «O6pasoBarenbusbiii Lientp «Ycmex» va 2017-2018 yuebnslii ro.

B 11 knacce orBogutcs 102 yueOHBIX 4aca U3 pacyera 3 yuyeOHbIX yaca B HeZento U 7 nabopaTopHbIX paboT. [103TOMy OHa OpHeHTHpOBaHA Ha U3Yy4YEeHUE
¢u3uKu B cpefHeN 1IKOJIe Ha YpOBHE TpeOoBaHUN 00513aTeIbHOr0 MUHUMYMa COZIepKaHusl 00pa30BaHUs U, B TO JK€ BPeMs, 1aeT BO3MOKHOCTh YYEHUKaM, HHTEpe-
cyroumMest GU3NKOH, pa3BUBaTh CBOM CIOCOOHOCTH NMPH U3YYEHUH JTAHHOTO MpeIMeTa.

11 - xnacc, ydamuecsi KOTOpOro, OpHEHTUPOBAHbI Ha OCTYIUIEHNE B TEXHUYECKHE BhICIINE yueOHble 3aBeieHus. [loaToMy yBennueHne 4acoB HamnpaBieHO
Ha ycuieHHe 0011eo0pa3oBaTeIbHON MOJATOTOBKH, JUISl 3aKPEIUIEHUS TEOPETHUECKUX 3HAHUM MPAaKTUYECKUMU YMEHUSMHU MPUMEHSTH MOJYyUYEHHbIE 3HaHMS Ha
MpaKTUKe (peleHne 3aa4 Ha MpuMeHeHue (PU3HUECKUX 3aKOHOB),pacIMpeHus clieKTpa o0pa30oBaHMsl HHTEPECOB y4alIUXcs, a TaK JK€ YCHEIIHOW c1auyu eMHOI0
roCy/1lapCTBEHHOI'O 3K3aMeHa. B kadecTBe OCHOBHBIX Y4€OHUKOB B3IT KOMIUIEKT yuyeOHnkoB Msikumies I'.51., byxosues b.b., Corckuit H.H.. ®usuka 10,11 xnac-
cel, M.: [Ipoceemenue, 2012 ., A.Il. PermkeBuu CoopHuk 3a1ad o pusuke M. Ipoda 2015 r.

[Tpu mpoX0XkI€HUH MPOrpaMMbl B 04HO-32049HOI (popMe yacTh YacOB BbIJIETICHA HA CAMOCTOSTENbHYIO paboTy. Hachl caMOCTOATENIbHONM pabOoThI ydalmx-
Csl MIpeNoaraloT UHAUBUYaIbHYIO0 aKTUBHOCTh CAMHUX OOY4aeMbIX MPH 3aKpPEIUIEHUH MOJYYSHHBIX 3HAHUN, HAaBBIKOB, YMEHHUH U MPH MOJATOTOBKE K 3aHATHSM.
CamocrosarenbHas paboTa BKIIIOYAeT B ce0sl ClIeAyIONIMe BUJIbI paboT: paboTa ¢ y4eOHMKOM U TETPAAsIMU, I€YaTHBIMU JIUTEPATYPHBIMH UCTOYHUKAMHU, CAMOCTOS-
TEJBbHBIM MOUCK HEOOX0IMMOW MH(POPMALIMU Yepe3 UHTEPHET, CAMOCTOSTEIbHBIN MPOCMOTpP (IPOCITYLIIMBAaHKE) Tele- U pauonepeaay, BUAeO- U ayaH0o3arucei,
paboTa ¢ BUPTyaJIbHBIMH NIPOTrPaMMaMH, peeprupoBaHUe HCTOYHUKOB, COCTAaBICHHE aHHOTALIMN, PELIEH3HH, OT3bIBOB, TOJATOTOBKA K TPOMEKYTOUHOM aTTecTalui,
BBITTOJIHEHUE JIOMAITHUX KOHTPOJBHBIX pabOT M TECTOB, CAMOCTOSTEIIEHOE BBHITIOJHEHNE MPAKTUYECKUX 3aaHUN PENpOAYKTUBHOTO THTA: OTBETHI Ha BOIPOCHI,
TPEHUPOBOUYHBIC YIIPAXKHEHUS, pad0oTa C TEKCTAMH, BHIITOJIHEHHE TBOPUYECKUX 3aJlaHHi, IIPOCKTOB, TIOJTOTOBKA YCTHBIX BBHICKA3bIBAHUH MO TeMe, TOATrOTOBKA Ipe-
3€HTalUH, MOJArOTOBKA K YYaCTHIO B Pa3IMYHOTO PoJa TBOPUECKUX MEPONPUITHUIX B paMkax yueOHOU mporpammbl. CaMocTosiTENbHAS paboTa ydaluxcs — 3TO
IUIaHupyemasl yueOHasi, yueOHo-ucclieoBaTeNbcKasi paboTa, HallpaBieHHAs Ha BBIOJHEHHWE MOCTaBJIEHHON AMJAKTUUECKOW LeNU: MOUCK 3HAHUH, UX OCMBICIIE-
HUE, 3aKperieHne, 00001IeHne U cucTemMaru3anus, (OpMUPOBaHHUE U PAa3BUTHE YMEHUH, BHINOIHAEMAs BO BHEAYTUTOPHOE BpPEMs 10 3a/IlaHUIO U MIPH METOAUYe-
CKOM PYKOBO/JICTBE YUHUTEs, HO 0€3 €ro HeMoCPEICTBEHHOTO YUacCTHsL.



CamocrosrenbHas paboTa yJaluxcsl HallpaBiieHa Ha pelIeHue CIeIyIOIuUX 3a1au:

— cucTemaru3aius, 3aKperuieHue, yriiyOlieHue U PaclIMpeHUe IMOJIyYeHHBIX 3HAHMM, CaMOCTOSTENIbHOE OBJIAJICHHE HOBBIM Y4YEOHBIM MaTepuaioM U
MIPUMEHEHHE ero HE TOJIbKO Ha PETPOTYKTUBHOM, HO U Ha TBOPYECKOM YPOBHSIX;

— pa3BuUTHE 00IIUX U MPOPECCHOHANBHBIX KOMIIETEHIIUH, BKIIIOUAIOLIUX B ce0s CIIOCOOHOCTh OCYILIECTBIISATh IOUCK, AaHATIU3 U OLIEHKY MHpOpMaIuu, He-
00XO0IUMOI JJIsl TOCTAHOBKH U PEIICHUs YUeOHBIX 3a71a4 U JIMYHOCTHOTO PAa3BUTHS; UCIOIb30BaTh HH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH
JUISL COBEPIICHCTBOBAHMSI YU€OHO-TIPEANPOPECCUOHANBHOMN 1eATEIbHOCTH;

— (dopmupoBaHue U pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH U aKTUBHOCTU YYAIlUXCsl, UX TBOPUYECKOW MHHUIIMATUBHI, CAMOCTOSTEIbHOCTH, CIIOCOOHO-
CTH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOPEeaTH3aIiH, KYJIbTYpPbhl YMCTBEHHOT'O TPY/Ia YUaIHXCA.

O0mas xapakrepucTuKa y4eOHOro npeamera

3naueHne GU3MKH B IIKOJIHLHOM 00pa30BaHUU OMPEACISETCS PONIbI0 (PM3MYSCKOW HAYKU B KU3HH COBPEMEHHOTO OOIECTBA, €€ BIUSHUEM Ha TEMIThI pa3BH-
THUS HAYYHO-TCXHHUYCCKOI'0 Imporpecca. O6yquI/Ie (1)I/I3I/IKC BHOCHUT BKJIa[J B MMOJIMUTEXHUYCCKYIO MMOATOTOBKY ITYTCM O3HAKOMIICHHA YyUalIUXCs C INITaBHBIMU HaIlp aB-
JCHUSAMHU HayYHO-TEXHUYECKOTO Tporpecca, GU3NIECKUMU OCHOBAaMH PabOTHI MPUOOPOB, TEXHUYECKUX YCTPOMCTB, TEXHOIOTUYECKUX yCTaHOBOK. Du3mka Kak
HayKa 0 HanOoJsee OOIIMX 3aKOHAaX MPUPOIBI, BHICTYIAs B KAUeCTBE y4eOHOTO MPEeIMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKIIQJ B CUCTEMY 3HAHHUN 00 OKpYyKaro-
meM mMupe. OHa pacKpbIBaeT pojib HAYKH B SKOHOMHUYECKOM M KYJIbTYPHOM Pa3BUTHU OOILIECTBA, CIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOI'O HAyYHOI'O MHUPO-
BO33peHus. s pemieHus 3agad GOpMUPOBAHMS OCHOB HAyYHOI'O MHPOBO33PEHUS, PA3BUTHUS MHTEIEKTYalbHBIX CIIOCOOHOCTEH M MO3HABaTENbHbBIX WHTEPECOB
IIKOJIbHUKOB B Ipoliecce n3yueHus: (pU3MK1 OCHOBHOE BHMMaHUE CIEyeT YAEIATh He Mepejadye CyMMbl TOTOBBIX 3HAHHM, a 3HAKOMCTBY C METOAAMU HAY4YHOTO
MO3HAHUS OKPYXKAIOIEro MUpa, MOCTAaHOBKE MPOOJIEM, TPEOYIOIIMX OT YUALIUXCS CAMOCTOSTEIbHOMN IEATEIbHOCTH 110 X Pa3peleHHUIO.

N3yuyenue puU3NKHU B cPpeTHUX 0011e00pa30BATEIbHBIX YUpPesKIeHHAX HA 0230BOM YPOBHe HANIPABJICHO HA 0CTU KeHHe CJIeYIOLIUX HeJeii:

e OCBOEHHUE 3HAHMII 0O METO]aX HAYYHOTO TTO3HAHUS MPUPO/IBI; COBPEMEHHON (hM3NYECKON KapTHHE MUpPA: CBOMCTBAX BEIIECTBA M IOJIS, IIPOCTPAHCT-
BCHHO-BPCMCHHBIX 3aKOHOMCPHOCTAX, AMHAMHWYCCKUX U CTATUCTHYCCKUX 3aKOHAX MPHUPOABI, JICMCHTAPHBIX YaCTULIAX U q)YHI[aMeHTaHI)HI)IX B3aHMOH€fICT-
BUAX, CTPOCHHHU W 3BOJIFOIHUHU BCeHeHHOﬁ; 3HAKOMCTBO C OCHOBaMHu q)YH)IaMeHTaJ'IBHI)IX q)HSI/I‘IeCKI/IX TeOpI/II\/’IZ KJTAaCCUYECKOU MCXAaHUKH, MOJICKYJIIAPHO-
KUHETHYECKOW TEOPUH, TEPMOAMHAMHUKH, KIIACCHUYECKON 3IIEKTPOANHAMUKH, CHIEIIMAIBHON T€OPUH OTHOCUTEILHOCTH, KBAHTOBOM TEOpUHU

e OBJIa/ICHHE YMEHUSIMM TIPOBOJUTH HAOIOACHNUS, INIAHUPOBAThH U BBIMOJIHATH KCIIEPUMEHTHI, BBIJIBUTAaTh THIIOTE3bI U CTPOUTH MOJIENH, TPUMEHSTh
MOJTyYeHHbIE 3HAHUS MO QU3UKE U1 00bSICHEHHS Pa3HOOOPA3HBIX (PU3MUECKUX SIBICHUH U CBOICTB BEIIECTB; MPAKTUYECKOIO UCIOIB30BaHUS (PU3HUECKHX
3HaHUi; OIIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYUYHOU NH(pOpMAILINH;

e IPUMeHeHNe 3HAHUI 110 Gu3MKe 1 0ObSICHEHUS SIBICHUN MPUPObI, CBOICTB BElECTBa, MPUHIUIIOB PAa0OThl TEXHUUECKUX YCTPOUCTB, PEIICHUS
(UBUYECKUX 3a/1a4d, CAMOCTOSTEIILHOTO MPUOOPETEHHS U OIEHKH JOCTOBEPHOCTH HOBOW MHGOpMAIUU (PU3NUECKOTO COAEPIKAHMS, UCIIOJIb30BAHUS COBpE-
MEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH JUIS IOUCKA, TIepepadOTKN U MPeAbIBICHHUS y4eOHOH 1 HAyYHO-TIOMYIIAPHON HHPOPMAIMK IO PHU3HKE;

e pa3BUTHE MO3HABATEJbHBIX HHTEPECOB, HHTE/JIEKTYAIbHBIX H TBOPYECKHX CIMOCOOHOCTEl B rporecce pemieHus: GU3NIecKnuX 3a71ad U camo-
CTOSITENIFHOTO NMPHOOPETEHUSI HOBBIX 3HAHUN W YMEHUH MO (PU3HKE C MCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOUHHUKOB HMH(MOPMAIIUN 1 COBPEMEHHBIX MH(O pMaIiu-
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OHHBIX TEXHOJIOTUH; BBIITOJHEHNS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUHN, TOATOTOBKH JIOKJIAZOB, peepaToB U JPYTruX TBOPUECKUX padoT;

e BOCIIMTAHUEYOC)KJICHHOCTH B BO3MOXXHOCTH TTO3HAHUS 3aKOHOB TIPUPO/IBI; HCIIOIH30BAHMSI TOCTIKEHUN (DU3UKHU Ha OJIaro pa3BUTHUS YEIIOBEYCCKON
OUBUIN3alIUU, H€O6XOI[I/IMOCTI/I COpr,Z[HI/I‘-IeCTBa B Hpouecce COBMCCTHOI'O BBIIIOJIHCHHUA 3a/1a4, YBa)KI/ITeJIBHOI‘O OTHOIICHUS K MHCHHUIO OIIIIOHCHTA HpI/I 06-
CYXXJIEHUU TIPOOJIEM €CTECTBEHHOHAYYHOTO COJICPYKAHUS, TOTOBHOCTH K MOPAJIBHO-3TUUYECKOW OIICHKE MCITOJIb30BAaHUS HAYyYHBIX JIOCTHKEHUH, YyBCTBA OT-
BETCTBEHHOCTH 3a 3alTUTy OKPY>KAIOIICH CPEIbI;

e HCIO0JIb30BAHHE NMPHOOPETEeHHbIX 3HAHUI M YMEHUI sl pelieHus MPaKTUYECKHX, KU3HCHHBIX 3aJ1a4, PAllMOHAIBHOTO MPUPOIOIOIB30BAHUS U
3alUThI OKPYKAIOIIEH cpelibl, obecredeH s 0€30MacHOCTH KU3HENeATEeILHOCTH YeJI0BeKa 1 00IeCTBa.

OO0ueyyeOHbIe YMEHUS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH
ITo3naBarenpHas AEITENBEHOCTD:

. WCIIOJIb30BAHUE JJIsl TIO3HAHUSI OKPYXKAIOIIET0 MHUPa Pa3IMYHBIX €CTECTBEHHOHAYUYHBIX METOJIOB: HAOJIOJICHHE, U3MEPEHUE, IKCIICPUMEHT,
MO/JIETIMPOBAHHE;

. (dbopMUPOBaHNE YMEHUN Pa3inyaTh (GaKThl, TUIIOTE3bI, IPUYUHBI, CIICICTBUS, JOKA3aTeILCTBA, 3aKOHBI, TCOPHH;

. OBJIQJICHHE aJICKBATHBIMHU CIIOCOOAMU PEIICHHS TEOPETUUCCKUX M SKCIIEPUMEHTAIBHBIX 33]1a4;

. pUOOpPETEHUE OMBITA BBIABUKEHUS TUIIOTE3 I OOBSICHEHUS U3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIBHOM IMPOBEPKHU BBIABUTAEMBIX THIIOTE3.
HNupopMalinoHHO-KOMMYHUKATUBHAS 1€ TEIBHOCTD:

. BJIaJICHHE MOHOJIOTHYECKON U AHanorndeckoil peubto. CrocoOHOCTh MOHUMATh TOUKY 3pEHUS] COOECeHUKA M MPU3HABATh MPaBO HA WHOE
MHCHIUE;

. WCIIOJIb30BAHUE ISl PEIIEHUs TI03HABATEIbHBIX M1 KOMMYHUKATUBHBIX 33]1a4 Pa3JIMUYHBIX HCTOYHUKOB HH(OpMAIUH.

PednexcuBHas nesITENBHOCTD:
. BJIaJICHHE HABBIKAMU KOHTPOJIS U OLIEHKU CBOEH JAESTEIbHOCTH, YMEHHEM NIPEABUIETh BOZMOKHBIE PE3YJIbTAThl CBOMX JIEHCTBHIA:
opraHu3aiys y4eOHO e TeTbHOCTH: TOCTAaHOBKA IIeIH, MNIAHUPOBAHUE, OMIPeIe]ICHHE ONTHMAIFHOTO COOTHOIIICHHUS 1[EIU U CPEJICTB.

MecTto npeamera B y4eOHOM IUIaHe
Pabouas nporpamma paccuntana Ha 102 yaca (3uaca B Hezeno). B cBs3u ¢ Tem, uto B LleHTpe oprann3zoBaHa o4HO-3a04Hast popma 00ydeHusi, B COOTBET-
CTBUHU C Y4eOHBIM TUTaHOM [leHTpa, KOJTMYECTBO YacOB pachpeesieHO CIASAYIOMMUM 00pa3oM: KiIacCHO-ypouHas pabota — 1 gac B Hexemto (34 daca B T01), caMo-
crosiTenbHas pabota — 2 gaca B Henelno (68 gacoB B rox). [Iporpamma u opueHTHpOBaHA HA MCHOJIH30BAHNE YUEOHO-METOAMYECKOTO KOMIUIEKTa «DU3MKay s
10-11 xmacca obmeoOpazoBaTenbHBIX yupexaenuit/ Msikumes .., Byxosues b.b., Corckmii H.H.

TexHnonornu od0yuenus
B kaxxaplil pazaen Kypca BKIIOYEH OCHOBHOM MaTepHal, ryOOKOro U MPOYHOT0 YCBOCHHUSI KOTOPOTO CIeAyeT JOOMBAThCs, HE 3arpyxkas MaMsaTh y4aliuxcs
MHOYECTBOM YacTHBIX (pakToB. HeKOTOpbIe BOIIPOCH! Pa3/ieNioB yyaluecs J0JKHBI pacCMaTpPUBaTh CaMOCTOATENbHO. HekoTopblie MaTepHuasbl al0TCsA B BUJE JIEK-



uil. B ocHoBHOM Marepuan 11 kimacca BXOIAT: ydeHHE 00 3JIEKTPOMArHUTHOM II0JI€, SIBJICHUE 3JICKTPOMAarHUTHOW MHYKIIMU, KBAHTOBHIE CBOWCTBA CBETA, KBAaH-
TOBBIE NIOCTYJIaThl bopa, 3aK0H B3aMMOCBS3M MacChl ¥ SJHEPruu. B OCHOBHOI MaTepuai TakKe BXOAAT BaXXHEHIINE CIEICTBUS U3 3aKOHOB U TEOPHi1, UX ITPAKTHYE-
CKoe mpuMeHeHue. B o0ydeHun oTpakeHa poyib B pa3BUTHH (PU3UKU U TEXHUKH cieayrommx ydeHbix: D.X.Jlenma, JI.MakcBemna, A.C.ITomoBa, A.JiiHmiTeliHa,
A.I'.CroneroBa, M.ITnanka, 3.Pe3epdopna, H.bopa, N.B.Kypuaroga.

Ha noBeienue 3¢ pekTuBHOCTH YCBOSHHSI OCHOB (PM3MUYECKOI HAayKH HAIPaBJICHO KCIIOJIb30BaHUE MPUHIUIIA FeHepalu3auu yueOHoro maTepuana — Ta-
KOTo ero oT0opa U Takoil METOIMKHU MpPErnoAaBaHus, P KOTOPHIX TJIaBHOE BHUMAaHUE YJIEICHO M3YYEHUIO OCHOBHBIX (PaKTOB, MOHSATHM, 3aKOHOB, Teopuil. Ha-
TIIATHOCTD MpenofaBaHus (PU3UKU U CO3/IaHUE YCIOBUM HAWIYYIIEro MOHUMAHUS y4yaluMucs (U3MUECKOl CYIIHOCTH M3y4yaeMOro MaTepuaja BO3MOXKHO depes
IIPUMEHEHHUE JAEMOHCTPALMOHHOIO FKcnepuMeHTa. [lepedyeHp AeMOHCTpauuii HEOOXOAUMBIX JUIsl OpraHU3aluy HArIsJHOCTU Y4eOHOro mpolecca Mo KakKIoMY
pas3zgeny ykazaH B mporpaMMe. Y OOJBIIMHCTBA YYAIIUXCS IOMa B JIMYHOM IMOJIb30BAaHUH MMEIOT KOMIBIOTEPHI, YTO JTAET BO3MOXHOCTh PACHIUPSATH IMOHITHHHYIO
0a3y 3HAHWI yJalIuXcs IO pa3IMyHBIM pazenam Kypca pusuku. Vcnoap3oBanne 00y4aronmx NporpaMM pacriolokeHHBIX B 00pa3oBaTeabHbIX HTepHeT-caiiTax
i ucnonszoBanne CD — mauckoB ¢ oOy4aromumu mporpammamu («OKusast pusuka», «OTkpsiTas Gusuka» u ap.) co3AaeT yCaoBHS 11 GOPMUPOBAHHS yMEHHIA
MIPOBOJIUTH BUPTYAJIbHBINA (PU3NIECKUNA IKCTIEPUMEHT.

JlabopaTtopHbie pabOThl MPOBOAATCA BUPTYAIbHO C UCIOJIH30BaHHEM HPOrpamMmbl «BuprtyanbHble jJgadopaTopHbie padoTsl no ¢pusuke. Bupryaibnas
¢pusunyeckasn nadoparopus. 11 kiaaces» («Ipoda»).BriroueHnsie B BUupTyalibHble Ja00paTOpHbIe Pa0OTHI SKCIIEPUMEHTATbHBIC 33a4d IIOMOTAIOT HE TOJBKO
riy0o)ke MOHATh (PU3UYECKUE MPOLECChl M 3aKOHOMEPHOCTH, HO M HAyYUTbCS MPUMEHSTH MOJydeHHbIe 3HaHUs Ha mpakTtuke. Pabotast ¢ [Iporpammoii, peOGeHok
yOexxjaeTcsi B TOM, YTO UCCIIEIOBATENbCKasi U TBOPUECKas JeATeIbHOCTh — 3TO AEHCTBUTENIBHO UHTEpecHO. Kpome Toro, nporpamMmma MOXKET UCIOJIb30BaThCs MPH
CaMOCTOSITEJIbHOM MOATOTOBKE K JIAOOPATOPHBIM 3aHSTHUSAM WJIM YPOKaM IpU OTCYTCTBUU (u3nueckoro odbopynosanus. OcHoBy IIporpamMmbl cOCTaBISIIOT Tpu
KOMIIOHEHTA!

1) Monynu — nabopaTtopHbie paboThl, KOTOPBIE BKIIOYAIOT B ceds Bce 11 1abopaTopHbIX paboT, MPOBOMMBIX MO mporpamme 11 kiacca.
2) Pa0oume JUCTBI yJaIierocs.

3) TecroBbie 3a1aHusI.

4) Pa3zzensl ¢ MOBTOPEHUE U KCIIEPUMEHTATBHBIMH 33/1a4aMH.

JlanHblil BU 1aOOpaTOPHBIX PAa0OT MOXKET MPOBOJUTCA B KJIACCE HA YPOKE U MOBTOPATCS YYAIIUMCS CAMOCTOSITETIbHO BO BHEYPOUHOE BpEMs IIPU CaMOCTOS-
TeJNbHOW paldoTe, yJaluiics Tak)Ke MOXKET CAMOCTOSTENBHO PAaCCMOTPETh Te (PU3NUECKUE 3aKOHOMEPHOCTH, SIBIIEHUS U 00BEKThI, KOTOPbIE OTHECEHbI K KaTErOpHH
«IUISL CAMOCTOSITENILHOTO U3Y4YeHUsD». Takke CaMOCTOSATENbHBIN TOMAITHUI BUPTYalbHBINA SKCIIEPUMEHT SIBJIIETCS MOCIIOPbEM ITPU U3YUEHUN TEOPETHUECKOro Ma-
Tepuaia Ha yueOHOM 3aHATUU.K TocTOMHCTBaM BUPTYyaabHOU J1aO0paTOpHOM pabOThI MO (PU3MKE OTHOCUTCS U TMOBBIIIEHUE YPOBHS O€30MaCHOCTH: B HETO MOKHO
JIeTKO ¥ 0€30MacHO BMEIINBATHCS, €T0 MOKHO ITPOBEPUTH U IPEPBATh B JIIOOONH MOMEHT, 0€3 CTpaxa U3MEHSATH JIF0ObIE TapaMeTphl.

HpI/I HCIIOJIb30BAHWH BUPTYaAJIbHBIX J'Ia60paTOpHI)IX pa60T TAaKXKXE CTAHOBUTCA BO3MOKHBIM BOCIIPOU3BOANTD TAKUC JAC€TAJIU OIIBITA, KOTOPBIC YaCTO YCKOJIb3a-
0T OT BHUMAaHHWA HIKOJIbHUKOB IPU BBIITOJHCHUHN PCAJIbHBIX J'Ia60paTOprIX pa60T, npeacTaBiisid TCM CaMbIM YHUKAJIbHYIO, HC JOCTHXXKUMYIO B PCAJIbBHOM (1)1/131/1‘-16-



CKOM J3KCHCPUMCHTC, BO3SMOXXHOCTDH Oozee I‘JIy6OKO IOHATH CYTh M3Yy4YaCMbIX Ha OIIBITC (I)I/I?;I/I‘-IGCKI/IX HIIN XUMHUYCCKUX 3daKOHOB, XOpPOUIO YCBOUTH M 3aKPCIIUTH
yueOHBI MaTepHa o TeMe.

3anaun pusnueckoro oOpa3oBaHMs PEIIAIOTCS B MPOLECCEe OBJIAACHUS IIKOJIbHUKAMU TEOPETHUECKUMH U MPHUKJIAIHBIME 3HAHUSIMH TIPU BBIIIOJHEHUH JIa-
0opaTopHBIX pabOT U peleHuH 3a1ad. Pemenue Gpusnueckux 3aiaq J0JIKHO IPOBOJAUTHCS B ONTUMAJIBHOM COYETAaHHM C APYrMMH Meronamu oOyuenus. [Ipu pe-
LIEHUH 3aJa4 TPeOYIOLINX IPUMEHEHHE HECKOJIBKUX 3aKOHOB, yUUTEIb [TOKa3bIBaeT 00pa3ell pelleHus TakKuX 3aJad U MpejiaraeT nojo0Hble 3a1a4M JUlsl JoMalll-
Hero pemeHus. i yqanuxcs UCTIbITHIBAIOIINX 3aTPYAHEHUE B PEILICHUH YKa3aHHbIX 3aJjad OPraHU3yI0TCs MHIAMBUAYaIbHbIE KOHCYJIbTAlUH.

[Tporpamma npexycMaTpuBaeT Ucnonb3oBaHue MexayHapoHoi cucremsl equaul (CH), a B psizie ciaydaeB M HEKOTOPBIX BHECHCTEMHBIX €IMHMUIIL, 10Ty C-
KAaeMbIX K IPUMEHEHHUIO.

OcHOBHOIi y4eOHBII MaTepHall JOJDKEH OBITh YCBOCH yYAIIMMUCS HA yPOKe. ITO TPeOyeT OT YUHUTEINsI TOCTOSHHOTO IMPOTyMBIBAHUSI METOAUKH ITPOBEICHUS
ypOKa: N3J0KeHHE HOBOTO MaTepHaia B popme Oece I JICKIUH, BBIIBIDKCHNE YIeOHbBIX IP00IIeM; IHUPOKOE HCIIOIb30BaHHE yUeOHOTr0 SKCIIEpUMEHTa (JEMOH-
CTPaLlMOHHbIE OIIBITHI, PPOHTAIBHBIE JJAOOPATOPHBIE PA0OTHI, B TOM YMCJIE U KPAaTKOBPEMEHHBIE), CAMOCTOSITENbHAs paboTa ydanuxcs. HeoO0xonumo coBeplieHct-
BOBaTh METO/Ibl TOBTOPEHUS U KOHTPOJIS 3HAHUHN ydalluXcsl, C TEM, YTOObI OCHOBHOE BpEMsI ypOKa ObLIO MOCBSILEHO OOBSCHEHUIO U 3aKPEIJIEHUIO HOBOT'O MaTe-
puaina. IToroBsie KOHTPOJIbHbIE pa0OTHI IPOBOJATCS B KOHIIE M3yUEHUsI COOTBETCTBYIOIIETrO pa3zena. Bce 3To criocoOCTBYET peleHnI0 KITF0UeBON MpodaeMbl —
MOBBIIIEHUIO 3(PPEKTUBHOCTU YpOKa (PUUKH.

[Ipu mpenoaaBaHuU MCHONB3YIOTCS: KJIACCHO-YPOYHAs CUCTEMa; JIAOOPATOpHBIE U MPAKTUUECKUE 3aHATHUS; NPUMEHEHHE MYJbTUMEIUMHHOr0 MaTepuana;
pELIeHNE YKCIIEPUMEHTAIbHBIX 3aa4.

JlabopaTopHble (MpakTH4YecKue) padoThl
JlabopaTtopHas pabota «Habmronenne nelicTBUSI MAarHUTHOTO TTOJIST HA TOKY.
JlabopaTtopHas pabota «/3ydeHue SBICHHS 3JIEKTPOMArHUTHON HHITYKITHI
JlaboparopHas pabota «l3MepeHne ycKopeHHUsi CBOOOIHOTO MaIeHHUs C TTIOMOIIbIO HUTSHOTO MasTHUKA
JlaboparopHas pabota «V3mMepeHue mokasarens MPeTOMICHHS CTEKIIa
JlaboparopHast pabota «OmpeaeneHue ONTUIECKON CHUITBI M (JOKYCHOTO PACCTOSIHUS COOUPAIOIIEH JTHH3BD)
JlaboparopHasi pabota «VI3MepeHue JIMHBI CBETOBOM BOJTHBI»

No akowdE

JlabopaTtopHas pabora «HabimroieHre CIUTONTHOTO U TUHEHYATOTO CTIEKTPOBY

Conep:xanue kypca 11 kaacc
DuieKTpoAnHAMHUKA(TIPOIOJKEHUE)
MarnuTHoe moJjie. JJeKTPOMATHUTHASE HHAYKIUSI
MaruutHoe none. Bektop MarautHoi nHaykuuu. Cuna Amnepa. Cuna Jlopenia. MarHuTHble CBOMCTBA BELLIECTBA. DJIEKTPOMAarHUTHAsI MHAYKLUSA. 3aKOH
NEKTpOMarHuTHOW MHAYKIMHU. CaMmonHAyKIMs. NHIYKTUBHOCTE. DHEPTUsl MAarHUTHOTO TIOJIS.



JlabopaTopnasi paGora Nel: «HaOmroaenune qelicTBUSI MATHUTHOIO NOJISI HA TOK».
JlabopaTopnasi pabora Ne2: «3yueHue siBJIeHUS IJIEKTPOMATHUTHOM MHAYKIHI».

JleMoHCcTpanuu:
° B3aumopeiicTBre napamuienbHbIX TOKOB.
° JleficTBMe MarHMTHOTO MOJISI HA TOK.
. YCTpOUCTBO U IEHCTBHE aMIIEpMETpa U BOJIBTMETPA.
° OTKJIOHEHHUE HIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
° DJIEKTPOMAarHuTHask UHIYKIUS.
° [TpaBuio Jlenna.
° 3aBucumocth D/]C HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.
° CamouHayKuus.
° 3aBucumMocth DJ]C caMOMHAYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIbI LIEJIA U OT UHAYKTUBHOCTH MPOBOJHUKA.

3HaTh: NOHATHS: MAarHUTHOE IOJ€ TOKA, MHAYKIMS MAarHUTHOTO IOJIA, 3JEKTPOMArHUTHAas MHAYKLMS; 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIMH; IPABUIO
Jlenna, caMOMHIYKIIUS; UHAYKTUBHOCTb, 3JIEKTPOMarHUTHOE MOJI€.

[IpakTuyeckoe npUMEHEHUE: AIEKTPOU3IMEPUTEIBHBIE IPUOOPHI MArHUTOIIEKTPUUECKON CUCTEMBI.

YMeThb: pemath 331a4u Ha pacyeT XapaKTEePUCTUK JBUKYIIETOCs 3apsiia UIU MPOBOJIHUKA C TOKOM B MAarHUTHOM I10JI€, OTIPEAEIATh HAallpaBJIe€HUE U BEIu-
ynHy cui Jlopenna u Amiepa, OObsICHATH SBJIEHUE AIEKTPOMarHUTHOM MHAYKIUU U CAMOMHAYKIIMHU, peIIaTh 3aJa4d Ha IPUMEHEHHE 3aKOHA 3JIEKTPOMAarHUTH o1
WUHIYKIIMH, CAMOUHTYKIMH.

Kosie0anus u BOJIHBI.

Mexanunueckue kosnebanusi. CBoboaHble Konebanus. MaremMaTHueckuil MasTHUK. ['apMoHnUeckue konebaHus. AMIUINTY/AA, IEPUOJ, YacToTa U (aza KoJe-
OaHuil. BoiHyxeHHble koaeOanus. Pezonanc. ABrokonebaHus.

Jlaboparopnasi padora Ne3: «OnpenesieHue yCKOpeHHs CBOOOIHOI0 NMaJeHNsl PU MOMOIIH MASTHUKA.

DJleKTpUYeCcKe KoJieOaHusl.

CBobOonHbIe KoeOaHus B kojebareabHOM KoHType. [lepros cBOOOMHBIX AlleKTpudeckuX KosneOaHuil. BeinyxxneHHble konebanus. [lepemMeHHBIN 351eKTpH-
yeckuil Tok. EMKOCTh U MHAYKTUBHOCTD B IIEMH NIEPEMEHHOT0 TOKa. MOIIHOCTH B LIETIH TEPEMEHHOT0 TOKa. Pe30HaHC B 3JIEKTPUUECKOH 1eTH.

[Ipon3BoaCTBO, IEpenaya U MOTPEOICHNE IIEKTPUIECKON dHEepruu. [ eHepupoBanue saekTpudeckoit sueprun. Tpanchopmarop. [lepenaua snekTpudeckoi
JHEPTUH.

Mexanuveckue BoJiHbI. [IpoonbHbIe 1 nonepeynble BOMHBL. J[iHa BoiHbL. CKOPOCTh PacIpOCTpaHEHUsl BOJIHBL. 3BYKOBbIE BOJHBI. MIHTEepdepeHuus Bo-
mu. [Tpunnun Itoiirenca. udpaxius BoyiH.

DJIeKTPOMAarHuTHbIE BOJHBI. V31yueHne 31eKTpoMarHuTHBIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. [IpuHImne! paguocsssu. TeneBuneHue.



JdemMoHcTpanuu:

e (CB0OOOAHBIE FTEKTPOMArHUTHBIE KOJI€OAHUSI HU3KOW 4aCTOThI B KOJIEOATEIBHOM KOHTYpE.

e 3aBHUCUMOCTb YaCTOThI CBOOOHBIX 3JIEKTPOMAarHUTHBIX KOJIEOAHUHN OT IEKTPOEMKOCTH U MHAYKTUBHOCTHU KOHTYpa.

e HesaTyxaromue 31eKTpOMarHUTHbIE KOJICOaHUs B TEHEPATOPE Ha TPaH3UCTOPE.

e [lony4yeHue nepeMEHHOr0 TOKA IPU BPAILEHUN BUTKA B MATHUTHOM I10JI€.

e VYCTpOWCTBO U NPUHIIMII AEHCTBUS FeHEPATOPa NEPEMEHHOT0 TOKa (Ha MOJAEIIH).

e  OcuwulorpaMMbl IEPEMEHHOIO TOKA

e  VYCTpOWCTBO M MPUHIIMII ACUCTBUS TpaHchopmaTopa

e [lepenaua 31eKTpUUECKOI SHEPIHM HA PACCTOSIHUE C MOILBIO MOHMKAIOIIETO U MOBBIIIAIOLIETO TpaHchopMaTopa.

e  DIIEKTPUYECKHUI pEe30HAHC.

e lI3mydeHue U IpueM IEKTPOMArHUTHBIX BOJIH.

e  Monaymsuus U 1eTeKTUPOBAHNE BICOKOYACTOTHBIX 3JIEKTPOMAarHUTHBIX KOJICOaHUIA.

3HATh: MOHATHA: CBOOOAHBIC M BBIHYKICHHBIC KOJeOaHUs; KOJIIeOATENbHBIM KOHTYP; NMEPEMEHHBIA TOK; PE30HAHC, JEKTPOMArHWTHasl BOJHA, CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH.

[IpakTHyecKOe MPUMEHEHNE: TeHEPATOP IEPEMEHHOI0 TOKA, CXeMa pasnoTene(hOHHOM CBSI3H, TEIEBUICHHUE.

Ymern: M3MepsaTh crily TOKa M HalpsKEHHE B LIEMIX NEPEMEHHOro Toka. Vcnonb30BaTh TpaHcGopmaTop A Ipeodpa3oBaHus TOKOB U HanpspkeHui. On-

peaciIATh HEH3BECTHBIN napamMeTp K0J1e0aTeNbHOTO KOHTYpa, €CJIM U3BECTHBI 3HAYCHUC APYTOro €ro napamMeTpa u 4actora CBO6OZ[HBIX KOJIC6&HI/II>1§. pacCUUThIBATH

1
4acTOTy CBOOOJHBIX KOJeOaHMI B KOJeOaTeIbHOM KOHTYpE C M3BECTHBIMH Iapamerpamu. PemraTs 3amaunm Ha npumeHeHue dopmym: T =27vLC |, o = F,

I U
l=—2>=,U=-"2, k= Yy = Ny = L , = v , L= \/R2 + (oL — i)2 . OOBICHATH pacIpOCTPaHEHUE IIEKTPOMATHUTHBIX BOJH.
J2 J2 U, N, I Z «C
Onrtuka

CaetoBble 1yun. 3akoH mpenomiieHus ceera. [Ipusma. [{ucnepcus ceera. @opmyna ToHKOH auH3EL [lonydeHne n3o0pakeHus ¢ MOMOIIBIO JIMH3BL. CBETO-
ANEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTh CBETa M METOJbl ee u3mepenus, ntepdepenius ceera. Korepentnocts. udpakuus cBeta. JudpakimonHas perierka.
[TonepeunocTh cBeTOBBIX BOH. [Tonspuzanus ceeta. Mznyyenue u cnektpsl. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Jladoparopnasi padora Ned: 3mepeHue nmokasareJisi NpejIoMJIeHUsI CTEKJIA.

JlabopaTopnasi paGora Ne5: «OnpenesieHre ONTHYECKOH CHJIbI M (POKYCHOI0 PacCTOSTHUS COOMPAaIOLIei JTUH3bD).

Jladoparopnasi padora Ne6: «M3MepeHne JIHHBI CBETOBOM BOJIHBD).

JdemMoHcTpanuu:

e  3aKOHBI IPEJIOMJICHUS CBETA.



e [lomnoe OTpaXCHHUe. .

e [lomyyenue uHTEpPEPEHIIMOHHBIX MOJIOC.

e Jludpaxius cBeTa HA TOHKOM HUTH.

e Jludpaxkuus cBeTa Ha Y3KOH IIEIH.

e PaznoxeHue cBETa B CIEKTP C MOMOIIBIO JU(PPAKITHOHHON PELIETKH.

L4 Honﬁpmaum{ CBCTa NOJIApOHUAaMHU.

L4 HpI/IMeHeHI/Ie MOJIIPON 0B AJId U3YUCHUA MCXAHUYICCKUX HaHpH)KeHI/Iﬁ B JCTAIAX KOHCTPYKI_II/Iﬁ.

3HaTh: NOHATHUS: HHTEpDepeHIns, TMPAKIUI U TUCTIEPCHSI CBETA.

3aKOHEI OTpaXXCHUA U IPCIOMIICHUSA CBETA,

[IpakTueckoe npyUMEHEHHE: TOJIHOTO OTPAKEHUs, MUHTep(dEepeHINH, AMPPAKIIUU U TOISPU3ALUH CBETA.
YMeThb: U3MepsTh JJIMHY CBETOBOM BOJIHBI, peIIaTh 3a/la4d Ha MPUMEHEHUE (OPMYJI, CBI3BIBAIONIUX JJIMHY BOJHBI C YaCTOTOW M CKOPOCTHIO, MIEPHUOJT KO-

J1e0aHui ¢ LUKIINYECKOU IIEICTOTOI‘/'I; Ha MPUMCHCHHC 3aKOHA ITPCJIOMJICHHA CBCTA.

OcHOBBI CHIENUATBHON TEOPUU OTHOCUTEIBHOCTH.
[TocTynatel Teopuu OTHOCUTENBHOCTH. [IpuHIIMI OTHOCUTENbHOCTU DitHIITENHHA. [locTOsTHCTBO cKkopocTu cBeTa. [IpocTpaHCTBO U BpeMs B ClelIMaIbHON

TCOpPHUU OTHOCUTCIIBHOCTH. PensatuBucTcKas AMHAMUKA. CBs13b MacChI C 3Hepl"PIeI>i.

3HaTb: NOHATHS: IMPUHIMUIT ITOCTOAHCTBA CKOPOCTU CBE€TA B BAKYYyM€, CBA3b MACChbl U DOHCPIUH.

YMeTh: OnpeacIATb 'PaHUIBI MIPUMCHCHUS 3aKOHOB KJIaCCHUECKOH U peJ'IHTI/IBI/ICTCKOI\/'I MCXaHUKHU.

KBanroBas ¢pusuka
CBeTOBbI€ KBaHTBDI.

PaznuuHble BUBI 3IEKTPOMArHUTHBIX U3IYYEHUH M UX MPAKTHUECKOe MPUMEHEHHE: CBOMCTBA U MPUMEHEHNE HH(PPAKPACHBIX, YIbTPa(HUOIETOBBIX U PEHT-
reHoBCcKuX n3nydeHuid. [llkana snekrpomarHuTHEIX u3nydeHuil. [locrosiauas [Tnanka. @orosddexr. YpaBuenue DiinmreitHa 1ia Gotordpdexra. @oronsl. [I'uno-
te3a [lnanka o kBanTax.] @oroaddexr. Ypapuenue DitHmreitna as poroaddexra. @oronsl. [['unoresa ne bpoitniss 0 BoaHOBBIX cBoiicTBax yactull. Kopmycky-
JSIPHO-BOJIHOBOH ayanu3Mm. CooTHoIIeHHe HeonpeaeneHHocTH [ eizendepra. |

Crtpoenue atoma. OnbiTel Pesepdopna. KBantossie nocrynatel bopa. Mcnyckanue u norioiieHue cBeta aroMoM. Jlazepsl.

JdemoHcTpanuu:

doTtornekTpudecknid 3H(PEeKT Ha yCTAaHOBKE C IIMHKOBOMW TUTATHHOM.

3akoHbl BHemHero Gotoadpdekra.

YcTpoiicTBO U IeHCTBHE MOTYITPOBOIHUKOBOIO M BAKYYMHOTO (DOTORJIEMEHTOB.
YcrpoiicTBo U AeiicTBre hoTopene Ha GOTOIIEMEHTE.

Mopnens onbita Pesepdopra.

HeBunumbie n3mydeHus: B CIEKTPE HarpeToro Tena.
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- CoiicTBa HHPPAKPACHOTO UITYUCHHUS.

- CoiicTBa ynbTpadrOIETOBOTO U3ITYICHUS.

- Illkana 371€eKTPOMAarHUTHBIX U3JIy4eHUH (Tabauia).

- 3aBUCHMOCTb IIJIOTHOCTH ITOTOKA M3JIy4€HHs OT PACCTOSIHUA 0 TOYEYHOI'O MCTOYHUKA.
- ®oto3nekTpuueckuii 3PpPEeKT Ha YCTAaHOBKE C IIMHKOBOM IIJIATHHOM.

- 3akoHbl BHenIHero Gorodddekra.

- YCcTpOKCTBO M JeiicTBHE MOITYIPOBOAHUKOBOTO U BAKyyMHOI'O ()OTO3JIEMEHTOB.

- YcrpoiictBo u aeiictBue hoTopere Ha POTOoIEMEHTE.

3uarp:[lorstus: poton; HOTOIPPEKT; KOPIYCKYIIPHO-BOITHOBOW Ayalu3M; IPAKTUIECKOE MPUMEHEHHUE: PUMEPHI TPAKTUIECKOTO MTPUMEHEHHS JJIeK-
TPOMAarHUTHBIX BOJIH HH(PAKPACHOTO, BUAUMOTO, YIBTPAPHOIETOBOIO U PEHTTEHOBCKOTO TUAITa30HOB YacTOT. 3aKoHBI (hoTodddexTa: mocrynarsl bopa

YMeTh: OOBACHATH CBOWCTBA PA3IMYHBIX BHJIOB AJIEKTPOMArHUTHOTO M3IYYCHHS B 3aBUCHMOCTH OT €rO JUITMHBI BOJHBI M YacTOTHL. PemaTh 3amaum Ha

npuMeHeHne (GopMyI, CBI3BIBAIOIINX SHEPTHIO M UMITYIIBC (DOTOHA C 4aCTOTOM COOTBETCTBYIOIIEH CBETOBOM BOJIHBL. BBIYMCIATH KpacHYIO rpaHUIly (GoTo-
s¢dexTa 1 FHepruio (HOTOAIEKTPOHOB HA OCHOBE YpaBHEHUS DHHILITEHHA

AToMHas (pu3ukKa.

Crpoenne aroma. OnbiTel Pezepdopna. KBantossie nocrynarsl bopa. Monens aroma Bogopona bopa. [Mozaenu cTpoeHust arOMHOro siipa: MpOTOHHO-
HEHTpOHHAs MOJETb CTPOEHUS aTOMHOTO sijipa.] SnepHble cuibl. JleekT Macchl M SHEprys CBA3M HYKJIOHOB B siape. SnepHas sHepreruka. Tpyanoctu teopun bo-
pa. KBanToBast mexanuka. I'unoresa ne bpoiins. KopnyckymnsipHoe BonHOBOU AyanusM. Judpakiuus snekTpoHoB. Jlazepsl.

®Du3uKa AaTOMHOI0 AApPA.

MeTtoibl perucTpanyy 3J1eMEHTApHBIX YacTUll. PajnoakTUBHbIE NMpeBpallleHus. 3aKOH paJlOoakTUBHOrO pacnana. [IpoToH-HEWTpOHHAs MOJEIb CTPOCHUS
aTOMHOTO siipa. DHEprusi CBSA3M HYKJIOHOB B sjpe. [leneHne u cuHTe3 siaep. SnaepHas sHepreTuka. BiusHue noHU3upyroue paauanuyu Ha KUBbIE OpraHU3MBI.
[[o3a u3nyyeHusl, 3aKOH PaJMOaKTHUBHOIO paclaja M €ro CTaTUCTMYECKHM XapakTep. DJIeMeHTapHble YacTUIIbl: YAaCTULl M aHTUYACTUIbl. DyHIaMEHTaIbHbIe
B3aMMOJECICTBUS |

Jdemoncrpanum:

- Monens onsita Pezepdopaa.
- YCTpOUCTBO M IEHCTBHE CUETUYMKA HOHU3UPYIOIIUX YACTHIL.

3HaTh: A1epHas MOJeNb aTOMa; siIepHbIe peakliy, SHEPTUs CBS3U; paJlOaKTUBHBINA pacnaa; LenHasi peakius JelIeHus; TepMosiiepHasi peakius; dJIeMeH-
TapHas YaCTHIla, AaTOMHOE SI/IPO.

3aKOH PaJIMOaKTUBHOTO pacnaja.

[IpakTHyeckoe MpUMEHEHHE: YCTPOMCTBO M NMPUHLMI JACUCTBUS (POTOIIEMEHTA; NMPUMEPhl TEXHUYECKOTO - MCIHOJIb30BaHUS (DOTOIEMEHTOB; NMPHHLIUI
CIEKTPAJIBLHOIO aHAJIN3a; IPUMEPBI MPAKTUUECKUX IPUMEHEHUHN CIEKTPAJIBLHOIO aHaIN3a; yCTPONCTBO U MPUHIUI IEHCTBUS SIAEPHOTO PEAKTOPA.
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Ymerb: OnpenensiTe TPOIYKTHI SIICPHBIX PEAKIMI Ha OCHOBE 3aKOHOB COXPaHEHUs 3JEKTPUUECKOT0 3apsiia U MaCCOBOTO YHCIIA.
PaccunThIBaTh 2HEPreTUUECKUIN BBIXO/ AEPHON peakiuuu. OnpenensTh 3HaK 3apsijia Wik HAIPaBICHUE JBUKCHHS SJICMEHTAPHBIX YaCTHI] 110 UX TpeKam Ha (HOTo-
rpadusx.

Crtpoenue u 3Boonus Beesiennoii.

ConHeyHas cucteMa. 3Be3/Ibl U HICTOYHUKH WX dHeprud. I anaktuka. [IpoctpancTBeHHBIE MacTabbl HabmomaeMol Beenennoii. CoBpeMeHHbIE MpeCcTaB-
JIEHUS O TIPOUCXOK/ICHUU U HBOJIIOIMU BeeneHHoi, coHIa u 3Be37.

[ToBTOpenue u nmoaroroBka k EI'D (pe3eps cBOOOIHOT0O y4eOHOTO BpeMeHHU) — 5 yacoB

IInanupyemMsble pe3yJbTaThl
TpedoBanus K YpOBHIO NOATOTOBKH
OOy4aromuecs: JOHKHBI 3HATh:
DJIeKTPOAMHAMHUKA.
[TonsiTust: 3MEeKTpOMAarHUTHAsT UHAYKLHUS, CAMOMHIYKIUS, HHIYKTUBHOCTh, CBOOO/HBIC U BBIHYXJICHHbBIE KOleOaHus, KOneOaTebHbII KOHTYp, MepeMeH-
HBIM TOK, pe30HAHC, SJICKTPOMarHUTHas BOJIHA, MHTephepeHIIHs, TudpaKus U TUCIepCrs CBETa.
3aKOHBI U IPUHLHUIIBL: 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIWHU, TpaBuio JIeHa, 3aKOHbI OTpaXXeHUs U IPEJIOMJIEHUS CBETA, CBA3b MACChl M SHEPT U H.
[TpakTHyeckoe NpUMEHEHHUEe: TeHepaTop, cXemMa panoTene(oHHOMN CBsI3H, TOJTHOE OTPAKEHHE.
VYyamuecs 10KHbI yMETh:
- W3mepsaTh cuily TOKa U HalpsKEHUE B LIETIAX EPEMEHHOTO TOKa.
- Hcnonb3oBate Tpanchopmartop.
- W3mepsTs IIIMHY CBETOBOM BOJIHBI.
KBanToBas ¢pusuka
[onsarus: ¢poroH, hoTo3hdekT, KOpIyCKyISIPHO — BOJIHOBOU Jyallu3M, siIepHasi MOJIeNb aToOMa, sJiepHas peakiys, SHeprus CBsA3U, paJHOaKTUBHBIN pacma,
LIENHAs peaKLMsl, TEPMOSAEpHAs PEAKIHs, dJIEMEHTAPHBIE YACTULIBI.
3aKOHBI ¥ IPUHLIUIIBL: 3aKOHBI poTo3(ddekra, mocrynatsl bopa, 3aK0oH pagloaKTUBHOTO pacnaja.
[TpakTHyeckoe MpUMeHEHUe: YCTPONCTBO U MPUHIIMII AeHCTBUS (OTORIEMEHTA, IPUHIIUI CIIEKTPAIILHOTO aHaIN3a, IPUHLIUIT pa0OTHI SIIEPHOTO PeaKTopa.
VYyamuecst J0JKHBI YMETh: pelaTh 3aJa4u Ha IpuMeHeHne popMyJl, CBSI3bIBAIOIIMX YHEPTHIO U UMITYJIbC (DOTOHA C YaCTOTON CBETOBOM BOJIHBI, BHIUNCIISTh
KpacHyto rpaduily Gpororddexra, onpeaensiTh TPOIyKTHI SACPHON pEeaKInu.
B pesynbrare nzyuenus ¢puzuku Ha 6a30BOM YpOBHE YUEHHK JOKEH
3HATH/TIOHUMATh
. CMBICJI IOHATHUH: (PU3HUECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHS, BELIECTBO, B3aUMOJICHCTBHE, 3JICKTPOMAarHUTHOE T0JI€, BOJIHA, (DOTOH,
aTOM, aTOMHOE€ $JIp0, MOHU3UPYIOIINE U3TyUeHus, IUIaHEeTa, 3B€3/1a, FaJlakTHKa, BeenenHas;
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° CMBICJI (I)I/I3I/I‘-IGCKI/IX BCJIMYUH: CKOPOCTh, YCKOPCHHUEC, MaCCa, CHUJia, UMITYJIbC, pa60Ta, MCXaHHUYCCKas SHCPIrusl, BHYTPCHHAA OHCPI U, abco-
JIFOTHas TeMIICpaTypa, CpCAHAA KUHCTUYCCKAs SHCPIrus 4aCTUIl BCUICCTBA, KOJIMYCCTBO TCIIOTHI, BHCMGHTapHBIﬁ SHGKTpI/I‘IeCKI/Iﬁ 3apsna;

. CMBICT PU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS YHEPTHH, UMITYJIbCa U AJICKTPUUYECKOTO 3apsijia,
TEPMOJUHAMUKH, JIEKTPOMAarHUTHON UHAYKIUHU, PoTOdPdeKTa;

. BKJIaJ] POCCUMCKHX U 3apYOEKHBIX YUEHBIX, OKa3aBIINX HauOoJbIlIee BIUSHUE HAa pa3BUTUE (PUBUKH;
YMETb

. OTHCHIBATh M OOBSICHITH (DU3MUECKHE SBIICHUS U CBOWCTBA TEJI: IBUKEHHE HEOECHBIX TE M UCKYCCTBEHHBIX CITYTHUKOB 3€MJIH; CBOMCTBA

ra3oB, )KHI[KOCTCﬁ W TBCPALIX TCJI; SJICKTPOMArHUTHYIO HHAYKIUIO, paCIPOCTPAHCHUEC JICKTPOMATrHUTHBIX BOJIH; BOJIHOBBIC CBOMCTBA CBCTA; U3JTYYCHHUC U
MOTJIOIIEHHE CBETa aTOMOM; (poTOd(hheKT;

. OTJIMYAaTh THMIIOTE3bI OT HAYYHBIX TeOpI/If/'I; ACJIaTh BBIBOJAbI HA OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX; IIPUBOJUTH IIPUMCPLI, ITIOKA3bIBAOIINC,
qToO: Ha6JIIOI[CHI/I$[ H OKCIICPUMCHT ABJIAIOTCA OCHOBOM JUIA BBIIBUXKCHUA TUIIOTE3 U TeOprI, MO3BOJIAIOT MIPOBECPUTH HCTHUHHOCTb TCOPETUYCCKUX BBIBOJOB;
(1)I/I3I/I‘-IGCK3,$I TCOpHA 1aCT BO3BMOKHOCTb OOBSICHSITH U3BECTHBIE SIBJIEHUS npupoabl U HAYUYHBIC q)aKTI)I, MMpEaACKa3bIBaTh €€ HCU3BCCTHLIC SABJICHUS,

. HPUBOJHUTH IIPUMEPBI IPAKTUUECKOT0 UCIOIb30BaHUs (PH3MUECKUX 3HAHHUN: 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U DJICKTPOJMHAMHUKH B
YHEPreTUKE; Pa3IMYHBIX BHOB DJICKTPOMArHUTHBIX W3TYUYEHHUN /ISl Pa3BUTHUS PaIyo U TEICKOMMYHHKAIWI, KBAHTOBOW (M3MKH B CO3aHUH SACPHON
JHEPreTHKH, JIa3epPOB;

. BOCIIPUHHMMATh U Ha OCHOBE MTOJYYEHHBIX 3HAaHUH CaMOCTOSTEIBHO OIIEHUBATh MH(OpMAIHIO, colepkanryrocs B coodmenussx CMU, Un-
TEPHETC, HAYYHO-TIOITYJIAPHBIX CTATBAX,

HCIIOJIBb30BaTh HpI/IO6p€TeHHBI€ 3HAaHUA 1 YMCHUA B HpaKTH‘-IeCKOﬁ JACATCIIBHOCTH U HOBCGI[HCBHOﬁ KU3HU OJIA:
. obecrieueHnst 0€30MaCHOCTH )KU3HEACATSIBHOCTH B MTPOIIECCE UCTIOIB30BAHUS TPAHCIIOPTHBIX CPEIICTB, OBITOBBIX AJICKTPOIIPUOOPOB,
CPEIICTB Pafio- U TEIEKOMMYHUKAI[MOHHOH CBSI3H;
. OLICHKH BJIMSIHUS HA OPTaHU3M YelIOBEKa M JJPyrHe OPraHu3MBbI 3arpsi3HEHUS] OKPYKaloIIei cpebl;
. PalMOHAIBHOTO MTPUPOIOIIONIE30BAHUS H 3AIUTHI OKPYKAIOIIEH CPe/Ibl.
Jlnst Bcex pa3zenoB Npy U3yUeHHH Kypca (GU3UKH CpeHel Kok B pazaen «TpeboBaHus K YPOBHIO IOATOTOBKH BBIITYCKHUKOBY:
3HATh/IIOHUMATh
e OCHOBHBIE MOJIOKEHUS U3y4aeMbIX (PU3NYECKUX TEOPUH U UX POJib B (POPMHUPOBAHUH HAyYHOTO MUPOBO33PEHHUS;
® BKJIQJT POCCUICKUX U 3apyOeKHBIX YUEHBIX, OKA3aBIIUX HauOoJbIIIee BIUSHUE Ha pa3BUTHE QU3UKY;
YMETh
® [IPUBOIUTH MMPHUMEPHI OMBITOB, HJIIIOCTPUPYIOIIUX, YTO: Ha6J'IIO)]eHI/I5[ N SKCIICPUMCHT CJIyXKat OCHOBOH JJId BBIABUKCHUSA THUIIOTE3 U IMOCTPOCHUSA
HAYYHBIX TEOPUH; SKCIIEPUMEHT IO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUUECKUX BBIBOAOB; (pr3ndecKkast TEOpHs NAaeT BOSMOKHOCTh OOBSCHSTH SBJICHUS
npupoabl U HAYYHLIC (1)aKTI>I; (I)I/IBI/I‘-IGCKB.H TCOPHA MO3BOJIACT NMPCACKA3BIBATE CUIC HCU3BCCTHLIC SIBJICHUA U UX OCO6CHHOCTI/I; Ipu OG'LHCHCHI/H/I MMpUPOIHBIX
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SIBIICHUI HCIIOJIB3YIOTCHA (I)I/ISI/I‘-IGCKI/IC MOACIH, OJWH U TOT XKC HpHpOHHBIfI 00BEKT WIIH SIBJICHHE MOKHO HCCJIICA0BAaTh HA OCHOBC HMCIIOJIb30BAHUA PA3HBIX MO-

Jeneil; 3aKoHbl (PU3UKH U PU3NUECKUE TEOPUU UMEIOT CBOM OIpEesICHHbIE TPAHUIIBI TPUMEHUMOCTH;

® OIIMChIBATh CI)YHHaMeHTaHBHBIG OIIBITHI, OKa3aBIINEC CYIICCTBCHHOC BJIMAHNUEC HA PA3BUTHC (1)H3I/IKI/I,

¢ IPUMEHSATH MMOJTYYCHHbIE 3HAHUS JIJIS pelIeHHs PU3NUECKUX 3a/]1aY;
e [IPE/ICTABIIATH PE3YJIbTaThl K3MEPEHUI C YYETOM UX MOTPEIIHOCTEH;

® BOCIIpMHUMATh MU Ha OCHOBC ITOJIYUYCHHBIX 3HAaHUM CaMOCTOSTEIIBFHO OIICHUBATh I/IH(bopMaI_[I/II-O, COACPIKAIIYIOCS B COO6H.[€HI/I5[X CMH, Hay4HO-

MOMMYJIAPHBIX CTATBAX; UCIIOJIB30BATH HOBBIC I/IH(bOpMaI_II/IOHHBIC TCXHOJIOI'MH IJIA IIOMCKA, 06pa6OTKI/I U IPpCaAbABICHUA I/IH(I)OpMaI_II/II/I 8(0) (bPISI/IKC B KOMIIBIO-

TEepHBIX 0a3zax JaHHBIX U ceTsaX (cetu UHTEepHeTa);

HCITIOJIB30BaTh HpI/IO6p€T€HHI)I€ 3HAaHUA 1 YMCHUA B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH 1 HOBCGI[HCBHOﬁ KUZHUAJIA:

e oOecrieueHust 0€30MACHOCTH KHU3HENEATSITLHOCTH B MPOILIECCE MCIIOJB30BAaHMS TPAHCTIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPOIIPUOOPOB, CPEACTB pa-

JHUO- U TeJIeKOMMYHI/IKaHI/IOHHOI\/JI CBA3HU,

® AaHAJIM3a U OLICHKH BJIMSHUS HAa OPraHU3M YEJIOBEKA U JPYIHMe OPraHU3MBbI 3arpsI3HEHMS OKPYKarOLEN CPEbl;

® PAlIMOHAJIbHOI'O IIPUPOAOII0JIB30BaAHUS U 3allIUTBI oxpyncaromeﬁ CpCabl.

KaﬂeHZ[apHO-TeMaTI/I‘leCKOC NJIAaHHPOBaHUE

1
S g

g‘ T o~
® &2

N E E é Ilnanupyembie pe3y/ibTaThl Ho-

= =]

w/n Tema ypoka é E‘;’ < DJIeMeHTBI CoAepPKAHNS JdeMoHcTpanun TpeOGoBaHusi K yPOBHIO mamHee | laTa
s = é NMOATOTOBKH y4YaIlMXcs 3ajanmne
58s
z3 "
=«

&2 b=
JuexkTpoauHamuka (15 yacoB)
MaruuTtHoe noJie (7 4acoB)
1 | B3ammogeiicTBre TOKOB. Mar- KY | MaruuTHoe niose. 3aMKHYTBIH KOHTYD C B3anmopeiicTBue na- 3HaTh cMbICH (HU3NIECKUX TOHSI-
HUTHOE Toje. BekTop Maraut- TOKOM B MarHUTHOM Iojie. MarHuTHas paIeNbHBIX TOKOB. THN: MarHUTHBIE CUJIBI, MAaTHUT-
HOW MHIYKUMWU. JIMNHUM MarHuT- crpenka. HanpasieHue BekTopa MarHuT- Huck «BupTyanbHble HOE TIOJIe, TIPABHIIIO «OypaBUMKay
HOU UHAYKIIHMH. HOM HHAYKUWU. JINHUA MarHUTHOW HMH- nabopaTopHble paboThI

nykiud. Buxpesoe noste. o ¢u3uke. Bupryains-
Has pusnveckas 1abo-
patopus. 11 knaccs»

(«dpodar)
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£ 3
N E E 5 Ilnanupyemble pe3yJibTaThl Ho-
w/n Tema ypoka é § E« DJIeMeHTBI CoAePKAHMUS JdeMoHcTpanun TpeOoBaHusi K ypOBHIO mamHee | laTa
e 23 NMOATOTOBKH y4YallHuXcs 3ajaHue
R
3 E
Mopnynbs BEKTOpa MATHUTHOU Mopnynb BEKTOpa MATHUTHOW MHIYKLIHH. YerpoiictBo u aeiicteue | [loHumars cMbicn 3akoHa Amme- | 83-5
naaykuuu. Cuna Amnepa. Monyns cunel AMniepa. Hampasinenne cu- | ammepmeTpa U BOJIbTMET-| pa. [IpuMeHsaTs mpaBuiio «J1eBoi
OneKTponu3MepUTEIbHbIE IPH- a6l Amriepa. EquHuia MarouTHOM MHIYK- | pa. YCTPOHCTBO U ACHCT- | pyKM» IJIsl onpeaeneHus Fa
00psl. 'poMKOrOBOpUTED. LUH. BHE T'POMKOTOBOPHTETI.
2-3 | CamocrosiTenbpHas padoTa. C 81-5
4 | Pemenue 3agau C Pemenue 3anayd Ha 3aKk0H AMmnepa YMeTb NPUMEHSATH NOJIyYECHHBIE
3HAHUS Ha TPaKTHKE
Cuna JlopeHua. Habmonenue nevictBus cuibl Jlopenta. OTKIIOHEHHE 3JIEKTPOH- | YMETh ONPEAEINIATh HallpaBiIeHUE
JBrxeHne 3apsKeHHOM YacTUIIBI B OTHO- | HOTO MydYKa MarHUTHBIM | M MOAYJb CHITbI JlopeHIia
POTHOM MarHuTHOM moJie. [Ipumenenne TIOJIEM.
cuiibl JIopeHia.
5-6 | CamocTrosTenbHas pabora. C §3,5; Ymp. 1 (1); §6
7 | Pemenue 3anau C Pemenue 3anay Ha ¢popmyiy cuisl Jlo- YMeTh NPUMEHSTH MOTyYEHHBIE
peHIa 3HaHUS Ha MIPaKTHKE
8-9 | CamocrosTenbHas pabora. C §6 moBT.; Ymp. 1(3)
10 | MarauTHBIE CBOICTBA BEIIECT- KY Hamarunuusanue Bemiectsa. I 'umoresa Moneab JOMEHHOM YMeTh 0OBSACHATH Tapa- U iua- 87

Ba.

Awmrnepa. Temnepatypa Kropu. deppomar-
HETHKH U UX PUMEHEeHrne. MarauTHas
3anuch HHPOPMALUH.

CTPYKTYpPHI (heppomarHe-
TUKOB. MarHuTHas 3a-
MUCH 3BYKa.

Huck «BupTtyanbHble J1a-
OopaTopHbIe paOOTHI TIO
(uzuke. BupryanpHas
(usnyeckas gaboparto-
pus. 11 xmacce» («/po-

MAara€Tusm
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£ 3
N E é s Ilnanupyemble pe3yJibTaThl Ho-
w/n Tema ypoka é § E« DJIeMeHTBI CoAePKAHMUS JdeMoHcTpanun TpeOoBaHusi K ypOBHIO mamHee | laTa
3 NOArOTOBKH YYallMXcs 3aiaHue
528
3 E
da»)
11 | JlaGopaTopHasi padora Ne 1 KY | JlelicTBHE MarHUTHOTO TOJISI HA TOK Juck «BuptyansHble YMeTh NPUMEHSTH MOJTYYECHHBIE 81-6
«/lelicTBe MATHUTHOTO MOJIS JTabopaTopHbIe paboOThl | 3HAHUS HA MPAKTHKE (IoBT)
Ha TOK» o ¢usuke. Bupryans-
Has Qpu3ndeckas 1a6o-
patopus. 11 ximaccen»
(«dpodar)
DJIeKTPOMArHUTHasi MHAYKUMSA (8 yacoB)
12 | OTkpbITHE EKTPOMATHUTHOM KY | OTkpbITHE 37€KTPOMarHUTHON MHAYKIMK. | DJIeKTpoMarHuTHas uH- | [IoHMMaTh CMBICT ABJIEHUS dJIEK-
WHIYKUUU. MarHuTHbIA NOTOK. MarguTHbIN ITIOTOK. TYKIUSL. TPOMAarHUTHON UHAYKLIHUU
[IpaBumo Jlenna. 3akoH IEKTPO- B3aumopeiicTBie HUHIYKIIMOHHOTO TOKA C [IpaBuno Jlenua. 3aBu- 3HaTh 3aKOH AJIEKTPOMarHUTHOM
MAarHUTHOU MHIyKLUU. marautom. [Ipasusno Jlenma. OJC uanyk- | cumocts DAC HHIYK- VHIYKIUU U YMETh OIPEIENIATh
BuxpeBoe 3neKTpruuecKoe moiie. UK. 3aKOH JIEKTPOMAarHUTHON MHIYK- UM OT CKOPOCTH M3Me- | HalpaBJIeHUE WHAYKIHOHHOTO
uuu. Buxpesoe anektpuueckoe mose. IH- | HEHMSI MAarHUTHOTO 1O- | TOKa
JOYKLIMOHHBIE TOKM B MACCUBHBIX NIPOBOJI- | TOKA.
Hukax. [I[pumenenune Gpeppuros. Huck «BuptyanbHbie
nmabopaTtopHbIe pabOThI
o ¢usuke. Bupryains-
Has pusnveckas 1abo-
patopus. 11 ximacce»
(«dpodar)
13- | CamocrositensHast pabora. C 8 8-12
14
15 | JlaGopaTopnas pagora Ne 2 KY | U3yuenue sBneHus 31€KTPOMarHuTHOM Juck «BupryanpHble W3yuenue sBnenus snexrpomar- | §10-12
«H3y4yeHne ABIEHUS dIeK- WHAYKIAU nabopaTopHble paboThl | HUTHOM HHAYKLUH MOBT

TPOMATrHUTHOMH WHIYKIINI»

o ¢usuke. Bupryans-
Has pu3mgeckas 1a00-

16




25
N E E 5 Ilnanupyemble pe3yJibTaThl Ho-
w/n Tema ypoka é § E« DJIeMeHTBI CoAePKAHMUS JdeMoHcTpanun TpeOoBaHusi K ypOBHIO mamHee | laTa
3 NMOATOTOBKH y4YaluXcs 3aJaHHe
528
3 E
patopus. 11 ximacce»
(«dpodar)
16 | OAC uHAYKIUH B IBUKYIITHXCS KY OJIC B ABMKYIIUXCS POBOTHUKAX. 3aBucumocthb DJIC ca- YMeTh OOBACHATH PUYHHBI BO3-
MTPOBOTHHUKAX. MOUWHIYKITUH OT CKOPO- | HUKHOBEHHUS MHIYKIIHOHHOTO
CTH MU3MEHEHMS CHUJIBI TOKa B TIPOBOJHUKAX U PACCUU-
TOKA B LIEMIH U OT HH- TBIBaTh YUCJICHHOE 3HAYCHHE
JYKTUBHOCTH MPOBOJI- OJ1C naykunu
HUKA.
DNEKTPOAMHAMUYCCKUIA MUK- CamouHyKIMs. AHajgorus Mexay camo- | Pemenue 3amad Ha on- 3Hath GopMyITy JUISI BBIYMCICHHUSI
podon. CaMOMHAYKIINS, HHITYK- uHaykuued u unepuueid. UaaykruBHocts. | pepenenue C unayk- | 34C caMOMHAYKIIMHU U YMETh
THBHOCTb. IIUHU B JIBUXKYIIHXCS OTIPENIETISATh HAIIPABJICHUE TOKA
MIPOBOJHUKAX. 3aBUCU- | CAMOWHIYKITUU
mocTh D/1C unaykuuun
OT UHAYKTUBHOCTH TIPO-
BOJTHHKA.
17- | CamocrosiTenpHas padoTa. C 8§ 13-15 Huck «BupTtyanbabie
18 nabopaTopHbIE PabOTHI
19 | DHeprus MarHUTHOTO TOJSL. C DHeprusi MarHUTHOTO 1oJist. Bo3uukHoBe- | 1O (usuke. Bupryans- 3Hath hopMyIIbl IS pacuéra
HUE MarHUTHOTI'O TOJISI PH U3MEHEHUHU Has pu3ndecKkas j1ado- SHEPIMHM MAarHUTHOTO ITOJIs
ANEKTPUIECKOT0. DIIEKTPUIECKOE TOJIE. patopus. 11 knaccen»
Pemenue 3anau. Pemenue 3anau no teme: «OcHOBEI dnek- | («JIpodar) YMeTh NPUMEHSITH MOTyYSHHBIE
TPOTUHAMHUKI). 3HAHUS Ha MMPAKTHKE
20 | CamocrosTensHas paboTa. C 81-17
Yup.2 (8)
21 | KoutpoabHnas padora Ne 1 mo KY | OcHOBBI 3JI€KTPOAUHAMUKN P. Ne 921+
TeMme: «OCHOBBI 3JIEKTPOIHU- 924

HaAMHUKH.
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£ 3
N E E 5 Ilnanupyemble pe3yJibTaThl Ho-
w/n Tema ypoka é § E« DJIeMeHTBI CoAePKAHMUS JdeMoHcTpanun TpeOoBaHusi K ypOBHIO mamHee | laTa
3 NOArOTOBKH YYallMXcs 3aiaHue
:is
3 E
Kosiebanus u BoJIHBI (26 4acoB)
Mexannueckue koJiebanusi (7 4acoB)
22 | CBoboaHbIe U BBIHYXKICHHbIE KY | CBoboanbie koneOanus. BeiHy)aeHHbIE CBoboausie konebanus | [lonumarts cmbici cBoboaubix 1 | § 18-20
KosieOaHusl. Y CIIOBUSI BO3SHUK- KosiebaHusl. Y ClIoBHS BO3HUKHOBEHUS rpy3a Ha HUTH U Tpy3a BBIHY’KJCHHBIX KOJIE€OaHUH.
HOBEHMsI CBOOOHBIX KOjie0a- CBOOOIHBIX KOJIcOaHMii. MaTeMaTHUeCKUl | Ha MpYKUHE. 3aBUCH- 3Hath o0liee ypaBHEHUE Kojie0a-
Hull. MaTemMaTHYeCKUI MasIT- MasITHUK. MOCTb IIepHoAa KojieOa- | TEIbHBIX CUCTEM.
HUK. HUU I'py3a HA HUTH OT €€
JJIVHBI.
JuHamuKa KoebaTeIbHOro VYpaBHeHHE IBMKEHUS Tena, kojeomomnie- | CpaBHeHHE Koseba- 3HaTh ypaBHEHHE IBHKCHUS Te-
JIBYDKEHHS. TOoCs MMOJI ICHCTBUEM CHIT yIIPYTOCTH. TEJILHOTO W Bpalareib- | Jia, KOJeOIroIerocs noJ IeicT-
VYpaBHEeHNE IBMKEHUS] MATEMAaTHUECKOTO | HOTO JIBMKEHUI. 3allUCh | BUEM CHJI YIIPYTOCTH
MasiTHUKA. ['apMoHMueckue KoiebaHusl. KOJI€0aTeIbHOTO IBU-
AMITIHTY 12 KOIeOaHHi. JKEHUSI.
Iapmonnueckue KoneOaHus. Pemienne ypaBHEeHMsI IBUIKEHUS, OIIUCHI- 3aBHCUMOCTH MTEPHOAA 3HaTh ypaBHEHHE rapMOHHYe-
da3za konedanuii. BaloIIET0 cBOOOHBIE Konebanus. [lepuon | xonebanuii rpy3a Ha CKUX KoJyiebaHuit, GopMyIIbl st
Y 4acTOTa TapMOHMYECKHX KojieOaHui. 3a- | Ipy>KHUHE OT )KECTKOCTH | pacuéra meproja KojaeOaHui mMa-
BUCHUMOCTDb 4aCTOThI U I€pHUoaa CBO60]IHBIX MPY>XUHBI U MAaCChbI I'py3a.| ATHUKOB.
KosiebaHuiil ot cBoiicTB cucteMbl. Paza ko- | Juck «BupTryansHble ma-
nebanuii. [IpencraBnenne rapMoHHYecKUX | OOpaTopHbIEe paboThI MO
KosiebaHui ¢ momorpto kocunyca. Cnsur | ¢usuke. BupryansHast
¢as. ¢u3nueckas nadbopato-
pus. 11 xkmacesn («/po-
ha»)
23- | CamocrosTenbHas padora. C Pemenue 3ana4u Ha ypaBHEHUS JBIKEHUS, YMeTh IpUMEHSTH MOJTyYeHHBIC
24 | Pemenue 3anau. OTIMCBIBAIOIIETO CBOOOIHBIE KOIeOaHUS 3HAHWS Ha MPAKTHKE
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N E E 5 Ilnanupyemble pe3yJibTaThl Ho-
w/n Tema ypoka é § E« DJIeMeHTBI CoAePKAHMUS JdeMoHcTpanun TpeOoBaHusi K ypOBHIO mamHee | laTa
3 NOArOTOBKH YYallMXcs 3aiaHue
S22
é &
8 21-23; P. N0 921-924
25 | JlabopaTtopHas padora Ne3 KY | Onpeznenenne yckopenus ceoboanoro na- | Juck «BupryanbHsie VMeTh NPUMEHSATD ToTydeHHbie | § 22,23
«Omnpenesienne yCKOpeHust JICHHS TIPU TIOMOIIN MasTHUKA JTabopaTopHbIe paboOThl | 3HAHUS HA MPAKTHKE TIOBTOP.
€cBO0OOIHOI0 MajJieHHus] IPH MO- o ¢usuke. Bupryans-
MOIIM MASITHHKA». Has (huznueckas 1abo-
patopus. 11 ximaccen»
(«dpodar)
26 | IIpeBparueHue SHEPTUH pH KY | [IpeBpamienue 3Heprun B cuctemax oe3 YMeTh pacCUUTHIBATH OJIHYIO
TapMOHUYECKUX KOJIeOAHHSIX. TpeHusl. 3aTyxarolue KoieOaHusl. MEXaHUYECKYIO SHEPTHIO CHCTe-
MBI B JIF00OOH MOMEHT BPEMEHHU
Brenyxaenue xonebanus. Pe3o- BriHyxeHrE KOTe0aHus apuKa, IpH- Brinyxaenne xosneba- 3HaTh ypaBHEHUS BBIHYKIEHHBIX
HaHc. [IpumeHneHne pe3oHaHca u KpPEIUIEHHOT 0 K MpyXuHe. Pe3oHaHc. Husi. Pe3oHaHc koyieba- | kojeOaHui Masioi U O0JIBIION
0opbba ¢ HUM. IIpumenenue pe3oHanca 1 6opb0a ¢ HUM. | HUSI MAsITHUKOB. 4acToT
27 | CamocrosTenbHas paboTa. C § 24-26
DJIeKTPOMATHUTHBIE KoJedanus (6 4acoB)
28 | CBoOoaHbIe U BBIHYXK/ICHHbIE KY | CBoGonnble 1 BhIHYXIE€HHbIE 1eKTpomar- | CBOOOIHbIE JIEKTPO- 3HaTh YCTPOUCTBO KoJeOaTeb-

AJIEKTPOMATrHUTHBIE KOJICOaHWISI.
KonebaTenbHbIil KOHTYD.

YpaBHeHUE, ONTUCHIBAIOIIIEE
MIPOLIECCHI B KOJIEOATETHHOM
KOHTYpe. AHAJIOTHS MEXIY Me-
XaHUYIECKUMU U DJIEKTpOMar-
HHUTHBIMH KOJICOAHUSIMH.

ITepemMeHHBIH AJIEKTPUUYECKUM
TOK. AKTUBHOE COIIPOTUBIICHUE
B LIETIA IEPEMEHHOTO TOKA.

HUTHBIE KoneOanus. KonebarenpHblil KOH-
Typ. [IpeBpaltienue s3HEepruu npu 3JIEKTPO-
MarHUTHBIX KOJIEOaHUIX.

Mar"duTHBIE KOJIEOaHUSs
HU3KOU YaCTOTEI B KO-
nebaTenbHOM KOHTYpE.

HOI'0O KOHTYpa, XapaKTCPHUCTUKHN
SJICKTPOMAIrHUTHBIX KoJIeOaHMIA.

YpaBHeHHE, ONIMCHIBAOIIIEE TPOIIECCHI B
K0JIe0aTeIIbHOM KOHTYpE. AHAIOTHS MEXTY
MCXaHUYCCKMMU U BJICKTPOMArHUTHBIMU
konebanmsmu. Dopmyna Tomcona. I'apmo-
HUYECKHe KoueOaHus 3aps/ia U TOKa.

3aBUCHMOCTD YaCTOThI
CBOOO/IHBIX AIIEKTPOMATr-
HUTHBIX KOJIEOaHUM OT
3JIEKTPOEMKOCTH U UH-
JIYKTHBHOCTH KOHTYpa.

3HaTh ypaBHEHHE, OICHIBAIOIIEE
MPOIECCHl B KOJIeOaTeIbHOM
KOHTYpE

[TomydeHne nepeMeHHOTO IIEKTPUIECKO-
ro TOKA.
Cuia ToKa B LIEMU ¢ pe3ucTopoM. Mor-

ITonydyenue nepeMeHHOTO
TOKa MIPHU BPAILICHUU BUT-
Ka B MarHUTHOM TIOJIE.

IToHrMaTh CMBICT AEHCTBYIOMINX
3HAUCHUU CUJIBI TOKA U HaMpsKe-
HUA. YMETh PaCCUUTHIBATH Mapa-
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JlelicTByIOIIME 3HAUCHHS CHITBI HOCTh B LIENH C pe3ucTopoM. JleiicTByro- OcumiorpaMma B e | METPHI 1ETIH TIPH Pa3InIHbIX BH-
TOKA ¥ HaINPSDKCHUSL. IIMe 3HAUYCHHS CHIIBI TOKA M HANPSDKEHHSA. | IEPEeMEHHOTO TOKa. Jlax CONMPOTUBIICHUI
Huck «BupTtyanbHsle J1a-
OopaTopHbIE paOOTHI TIO
(mzuke. BupryanpHast
¢usnueckas nadbopaTo-
pus. 11 xmaccen» («/Ipo-
da»)
29- | CamocrosTenbHbIe paboTa. C 8 27-32
30
31 | KonaeHcarop B 1€y nepeMeH- C Konnencarop B nienu nepeMeHHoro Toka. | OcummiorpaMma B IIeTd | YMeTh PUMEHSTh HOpMYITbI
HOTO TOKa. Karymika HHIyKTUBHOCTH B IIETIH TIepe- MIEPEMEHHOTO TOKa. pacdera mapaMeTpoB dJIEKTpUUe-
KaTymrka HHIyKTHUBHOCTH B Iie- MEHHOT'O TOKa. CKHX IIeNel TIePEMEHHOT0 TOKa
U IEPEMEHHOTO TOKA.
32- | CamocTosTenpHas pabora. C Pemenne 3agay va popmyny Tomcona un YMeTh IpUMEHSATH MOJIyYeHHBIE
33 | Pemenue 3agau. MIEPEMEHHBIN DIIEKTPUIECKUH TOK. 3HaHUSI Ha MPAKTHKE
8§ 33-34; Ymp.4(3)
34 | Pe3oHaHC B 3NIEKTPUIECKOM 1ie- KY | AMmurtyna cuiibl TOKa IpU pe30HAaHCE. He3zaryxaromniue anek- 3HaTh 00 yCIOBUSAX PEe30HAHCa 8§ 35,36

nu. I'eHepaTop Ha TPaH3UCTOPE.

ABTOKOJIEOaHUS

Hcnonb3oBanue pe3oHaHCca B PaJHOCBSI3H.
Heo0xomuMocTh yueTa BO3MOXKHOCTH pe-
30HAHCAa B IEKTPUIECKOH 1eTr. ABTOKO-
nebaTenbHBIC cucTeMbl. Kak co3iath He3a-
Tyxaromue kojebanus B koutype? Pabora
reHeparopa Ha TpaHnzuctope. OCHOBHBIE
3JIEMEHTHI aBTOKOJIE0aTENbHON CHCTEMBI.
Hpyrue aBTOoKOJICOATEIIEHBIC CUCTEMEI.

TPOMarHUTHBIE KoeOa-
HUS B T€HEpaTope Ha
TpaH3UCTOpE. DIEKTPHU-
YECKHUH pe30HaHC.
Juck «BupryanpHble
nmabopaTtopHbIe pabOThI
o ¢usnke. Bupryaims-
Has (uznueckas 1abo-
patopus. 11 xiraccen»
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(«dpodar)
IIpousBoacTBO, Nepegaya M MCHOJIb30BAHME JJIEKTPU4YECKOil 3Hepruu (4 yaca)
35 | I'enepupoBaHue IEKTPHUUECKON KY | I'eneparop nepemenHoro Toka. Haznadue- | YcrpolicTBo v mpuHIMI | 3HATh CTPOSHUE U IPUHIIUI pa-
sHepruu. TpancopMaTopsl. HHUE TPaHCPOPMATOPOB. Y CTPONUCTBO JeCTBUS TeHepaTopa 0OTHI reHepaTopa MepeMeHHOTO
tparcdopmaropa. Tpancopmarop Ha X0- | IEPEeMEHHOTO TOKa (HA | TOKa, YCTPOICTBO M YCIOBUS pa-
J1I0cTOM X0/1y. PaboTa Harpy>XxeHHOTO Mojienu). Y CTPOHCTBO U | OOTHI TpaHc(opMaTopa Ha X0JI0-
TpaHcdopmaropa. MIPUHLMI ACHCTBUS CTOM XOJy U MOl Harpy3KOM.
Tparchopmaropa.
[IpousBoacTBO, Mepeaaya u uc- [MpousBoacTBO AmMeKkTpodHeprun. Mcmnomns- 3HaTh cr10coObI TPOU3BOCTBA
MOJIb30BaHUE AIEKTPUIECKOI 30BaHME HIEKTPO3HEPTHU. DPPEeKTUBHOE 3JIEKTPO3HEPTUH. 3HATh OCHOBHBIX
SHEPTHUH. WCTIOJIb30BaHHE DJIEKTPOIHEPTHH. notpeduTesen 3MeKTPOIHEPTUN U
e€ crocoObl mepeaaun
36- | CamocTosTenbHas pabora. C Pemenne 3agay no teme: «MexaHUUECKHE YMeTh IpUMEHSATH MOJTyYeHHBIE
37 Pemrenue 3agau. Y DJICKTPOMAarHUTHBIC KOJIeOaHUs. 3HAHUA HA MPAKTUKE
8 37-41, Yup.5(5)
38 | KonrpoJbHas padora Ne 2 no KY | MexaHnuueckue U 3JI€KTPOMarHuTHbIE Huck «BuptyanbHbie
Teme: «MexaHHUYecKUe U dJIeK- Kose0aHus nabopaTopHbie paboThI
TPOMATrHUTHBIE KOJIeOaHUSD). o ¢usuke. Bupryans-
Has pusnveckas 1abo-
patopus. 11 ximacce»
(«dpodar)
Mexanunueckue BOJIHBI (3 4yaca)
40 | BosHoBble siBNeHUs. Pacmpo- KY | Uro Ha3wBaroT BosHO#? [loueMy BO3HH- OO6pa3zoBanue u pactpo- | 3HATh MOHSATHUS: BOJTHA, TOTIEPEY-

CTPaHEHHE MEXaHUYECKUX BOJIH.
JlnmuHa 1 CKOpOCTh BOJIHBI.

KaroT BosiHbI? [lonepeunsie U IpogoIbHbIE
BOJIHBI. DHEPTus BONHBL Pacpoctpane-
HUE MEXaHUYEeCKUX BOJH. [[nuHa u cko-
POCTb BOJIHEI.

CTpaHCHHUEC NPOAOJIBbHBIX
" IOIICPEYHBIX MEXa-
HHUYCCKHUX BOJIH.

HBIC U TPOJOJIbHBIC BOJIHBI, (1)Op—
MYI1y JJIUHBI U CKOPOCTH BOJIHEL.
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VYpaBHeHHe Oeryleil BOJHBI. [Tnockast u cepuueckas BonHbl. [Tome- Huck «Buptyanbssie 3HaTh MPUMEHEHHUE BOJIH
Boungl B cpere. peUHbIE U MPOIOJIbHBIE BOJIHBI B Cpeiax n1abopaTopHbIe PabOThI
no ¢usmke. Bupryans-
Has Qpu3ndeckas n1ado-
patopus. 11 kmacce»
(«dpodar)
3BYKOBBIC BOJIHBI 3BYKOBBIE BOJIHBI B PA3JIMUHBIX CPEAAX. 3HaTh 3BYKOBBIC BOJIHBI B Pa3-
CKOpOCTH 3BYKa. JUYHBIX Cpelax.
41- | CamocrosTenbHas pabora. 8 42-47, Yup. 6(3)
42
JJIeKTPOMATHUTHBIE BOJIHBI (6 4acoB)
43 | DnekTpOMarHuTHas BOJHA. KY | Kak pacnpocTpansitoTcst anekTpomMarHuT- | Uzmyuenue u npuem 3HaTh CMBICT TeOpHUU MakcBeia.

CBoOlicTBa JEKTPOMATrHUTHBIX
BOJIH.

ILtoTHOCTH MOTOKA QJICKTPO-
MAarauTHOI'O U3JTy4YCHUS.

Uzo0perenue paguo
A.C.TlontoBeiM. [IpuHITHTIEI pa-
THOCBSI3H.

HBIC B3aI/IMO,Z[eI>'ICTBPIH. aﬂeKTPOMaFHI/ITHaH QJICKTPOMATrHUTHBIX

BostHA. OTKPBITHIA KOJIEOATEIBHBIN KOHTYP. | BOJIH.
Omneit I'epua. [lornomenue, oTpaxeHue,
MpeoMIIeHHE, TIOTIEPEYHOCTh AIIEKTPOMATr-

HUTHBIX BOJIH.

OOBACHITH BO3HUKHOBCHHUE U
pacnpocTpaHeHHe 3JIeKTpoMar-
HUTHOTO 1oJisi. ONKCHIBATE U
00BSICHATH OCHOBHBIE CBOMCTBA
OJICKTPOMArHUTHBIX BOJIH.

IItoTHOCTH IMOTOKA H3JIIYy4YCHHUSA OT pacCTOA- Z[I/ICK «BI/IpTya.]'ILHLIC

HUS 10 ICTOYHMKA. 3aBUCUMOCTD TUIOTHO- | JTa0OpaTOpHBIE PaOOTHI
CTH ITOTOKA U3JIyYE€HUS OT YaCTOTHL. o ¢usuke. Bupryais-
Has (uznueckas 1abo-

patopus. 11 ximacce»

(«dpodar)

3HaTh GOpMyITy INIOTHOCTH TO-
TOKa 3JIEKTPOMArHUTHOTO M3Jy-
YSHMUS.

N3o0perenue paguo A.C.IlonoBeiM. Pa- C6opka mpocreiiiiero
nroTenedoHHas cBsi3b. Moaysmus. Je-

TekTHpoBaHue. [Ipocreiimmii paguonpu-

paaronprueMHHKa.

CMHHUK.

YMeTh OMUCHIBATH M OOBACHATH
MIPUHLIUIIBI PAIHOCBSI3U. 3HATH
YCTPOMCTBO U MPUHLIUI JCHCTBUSA
pammonpuémunka A.C. I[ToroBa
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44- | CamocrosTenbHas padora. C § 48-53
45
46 | PacnpoctpaHeHHE PaTUOBOJIH. C [Tonsarue o TeneBuaeHuu. Pa3Butue Tabnuna «Tenerumue- YMeTh ONUCHIBATH (PU3NUCCKHE
Pannonokauus. [Tonstue o te- CpEACTB CBs3U. PacripocTpaHeHue paguo- | HUE». SIBJICHUSI: paclpoOCTPaHEHUE pa-
JIEBUJICHUU. BOJH. Pagnonokanus. JIMOBOJIH, PAAOIOKALIMSL.
47 | CamocrosrenbHas pabora. Pemenue 3anay no teme: «MexaHudeckue YMeTb NPUMEHSATH NOJIyYECHHBIE
Pewenue 3amau U DJIIEKTPOMArHUTHBIE BOJIHBDY. 3HAHUS HA MPAKTHKE
8§ 55-58, § 42-58 nosTop., Yrp.7(1)
48 | KoutpoanHas padora Ne 3 mo KY | Mexanuueckue 1 3JI€KTPOMarHUTHbIE Huck «BupTyanbHbie
TeMe «MexaHu4ecKHe M 3J1eK- BOJIHBI nabopaTopHble paboThI
TPOMATrHUTHBIE BOJHBI». no ¢usmke. Bupryais-
Hast (pu3ugecKas 1abo-
patopus. 11 kmacce»
(«JIpodar)
Onrtuka (23 yaca)
CeeToBble BOJHBI (15 yacoB)
49 | Ckopocth cBeta. [Ipunium KY | JBa cnocoba nepenaun BosnetrictBus. Kop- | Tabmuna «Onpenenenne | 3HaTh pa3BUTHE TCOPHUH B3TIISI0B

I'toiirenca. 3akoH oTpakxeHus
CBeTa.

3aK0oH IIPETIOMIICHHSI CBETA.

IMyCKYJIsipHasA U BOJIHOBAsA TCOPHUU CBETA.

FeOMeTpI/I‘IeCKaSI 1 BOJIHOBaA TCOPUU CBETA.

I'eomerpudeckas u BotHOBas ontuka. CKo-
POCTh cBeTa. ACTPOHOMUYECKUNA METOJ U3-
MEpEHUs CKOPOCTH cBeTa. JlabopaTopHbie
METO/bl U3BMEPEHUSI CKOPOCTHU CBETA.
[punnun [oiirenca. 3aKoH OTpaKEeHUS.

CKOPOCTHU CBETay. 3aKOH
OTpa)KEHUS CBETA.

Ha MPHUPOJY CBETA, IPUHIIHII
I'tolireHca, 3aKOH OTpa)KEHHUSI
CBE€Ta, BBITIOJIHATH ITOCTPOCHUEC
n300paKeHNH.

Hab6mronenue nmpenomiieHus cBeta. BeBoa
3aKoHa mpenomiieHus ceera. [lokazarens
npeaomiieHus. X0/ Jiydel B TpeyrojbHOU

Hab6monenue npemomire-
HUS CBETA B IUIOCKOTA-
pajuieNIbHOM MIIACTUHKE U

[ToHUMATh 3aKOH MPETOMIICHHS
CBETA U BBITIOJHATH IOCTPOCHUE
M300pasKeHHM.
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npu3sMe. B TPEYTOJILHOM MpHU3Me.
[Tonnoe oTpaxeHnue. [Tonnoe otpaxenue ceeta. Pemenue 3anau | [lonHoe otpaxenue 3HaTh UCIOJb30BAHUE SBJICHUSA
Ha 3aKOHBI PEJIOMIICHUS U OTPaXKEHUS CBeTa. MOJIHOTO OTPaXKEHUS B BOJIHOBOMN
CBeTa. OITHKE
50- | CamocTosTensHas pabora. C | Pewmenue 3a1a4 Ha 3aKOHBI IPEIOMIICHUS U YMeTh IpUMEHATH MOJTyYCHHBIE
51 | Pemenwue 3amay. otpaxenus cera. 8§ 59-62, Ynp.8 (7) 3HaHMSI Ha TPAKTHKE
52 | JIabopaTopHas paGora Ned KY | U3mepenne nokasaTens IpeloMICHUS Juck «BupryansHble VMeTh NpUMEHSTh Tosyderdbie | 8 59-62
«M3mepenne nokasareJist npe- CTEKIa nabopaTopHble pabOThl | 3HAHUS Ha MPAKTHUKE HIOBTOP.
JIOMJIEHHUS CTEKJIa» no ¢usmke. Bupryais-
Has pu3ndeckas n1ado-
patopust. 11 ximaccen»
(«Ipodar)
53 | Jlunza. IToctpoenne nzobpaxe- KY | Bunet muns. Tonkas aunza. M3o0pakenue | Ilomyuenne usobpaxe- | 3HaTh OCHOBHBIE XapaKTEPUCTH-
HUS B JINH3E. B nnH3e. Cobuparomast 1uH3a. PaccenBaro- | HUIi CBEYH ¢ IOMOIIBIO | KU JIMH3BI M JY4H, HCIIOJIb3yeMbIe
11as JIMH3A. coOuparoieii 1 paccen- | AJsl IOCTPOEHUS N300paKEeHUH.
ITocTpoenue B coduparomieil u pacceu- BAOILEH JINH3. YMeTh MoKa3bIBaTh X0/ JIy4el B
BaloIel TMH3aX. XapaKTepucTUKa n3oopa- CcOOMPArOIINX U PACCENBAIOIIIX
JKEHUH, MOTyYEHHOHN C IOMOUIBIO JINH3BI. JIMH3aX
@opMyJ1a TOHKOH JINH3BL. Y Be- BriBog popmysibl ToHKOM TMH3BL. YBenu- | Jluck «BupryanbHbie 3HaTh GOPMYITy TOHKOM JIHH3BL.
TU4eHne JIMH3bIL. Pemenwne 3a- YEHHE JTNH3BL. nabopaTopHble paboThl | YMETh MPUMEHATH TOJTyYCHHBIE
nad. Pemenue 3agad o teme: «JIMH3BI. o ¢usuke. Bupryans- 3HAHMS Ha TIPAKTHKE
Has pusnveckas 1abo-
patopust. 11 knaccs»
(«dpodar)
54- | CamocrostensHast paboTa. C § 63,64, § 65, Yup.9 (4)
55
56 | JIabopaTopHas paGora Ne5 KY | Onpenenenue onTuyecKoi cuiibl u (o- Huck «BuptyanbHbie YMeTh npuMeHsITh mosrydeHHsle | Yp.9 (5)
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«Onpenesienne oNTHYECKOMH KYCHOTO PacCTOSIHUS cOOMparomieil IMH3bl | J1abopaTopHbIe paboThl | 3HAHHS HA MPAKTHKE
CWJIBbI M (POKYCHOT'0 PacCTOs- o ¢usuke. Bupryans-
HUS1 coOMpaloieli JUH3bD) Hasl (pu3HIecKast 1abo-
patopus. 11 kmacce»
(«dpodar)
57 | Hducnepcus cera. Penienue 3a- KY | Hucnepcus ceera. OneiT U. Hetotona mo | Jlucmepcus ceera. [TonumMats cMbICHT (U3, SBICHUIA:

aq.

WnTepdepennns MexaHn4ecKux
BOJH. IHTEepdepeHs ceTa.
Wntepdepennus B TEXHUKE.

Hudpaxius MexaHHYECKHX
BOJIH U CBETa.

nucrepcuu ceeta. Pemienue 3a1ay no teme:
«JInH3BDY.

AUCIIEPCHUs CBETA.

Crnosxxenue BoiH. MaTepdepenuus. Ycio-
BH€ MaKCUMYMOB 1 MUHUMYMOB. Kore-
PEHTHOCTH BOJIH. Pactipenenenue sueprun
npu nHTEp(epeHnnn. Y cIoBUe KOTePEeHT-
HOCTHU CBETOBBIX BOJIH. IHTEpdepeHus B
ToHkuX TI€HKax. Kompa Hetotona. [{nu-
Ha CBeTOBOM BoHEL. HTEpdepeHms
AIEKTPOMArHUTHBIX BOJH. [IpocBetnenne
OTTHKHU.

UnTepdepennms mexa-
HUYECKuX BoJH. UH-
TepdepeHIus cBeTa.
Untepdepenuns B TOH-
KHX IIeHKax, Kombia
HeroToHa.

[Monumate cMbICT Qu3. SBICHUS:
uHTEepepeHuns. 3HaTh YCIOBUS
BO3HMKHOBEHUS YCTONYMBOU HH-
TepdepeHINOHHON KapTHHBI.
YMeTh onpenenaTs MUHUMYM H
MaKCUMYM HHTeppepEeHIIMOHHON
KapTHHBI.

Hudpakiust MexaHndeckux BOJH. OMbIT
IOnra. Teopus ®penens. Judpakiimonsbie
KapTUHBI OT Pa3IUYHBIX MPETISITCTBUI.
['paHUIIBI IPUMEHUMOCTH TEOMETPHUYECKOM
ontuky. Pasperaromas criocOOHOCTh MHUK-
POCKOIa, TeJIECKOa.

Hudpaxnus ceta Ha
ToHKOW HUTH. udpak-
LUs cBeTa HAa TOHKOU
HIeJIH.

Huck «BupTtyanbHbie
n1abopaTopHbIe PabOTHI
o ¢usuke. Bupryais-
Has (uznueckas 1abo-
patopus. 11 knaccs»

(«dpodar)

3HaTh U yMETh OOBSCHSTH NPH-
YHHBI JU(QPAKIH, TEOPHIO JTU-
(dpakuuy Ha IEeNAX
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58- | CamocTrostenbHas paboTa. C §66-71
59
60 | dudpakumronHas pemrerka. Pe- KY | Jludpakuuonnas pemerka. Perenue 3a- Paznoxxenue cpera B YMeTh NPUMEHSITH MOJTyYCHHBIS
LIeHHUe 3a1a4 1o Teme: «u- Jad 1o teme: «/{udpakunonHas pemerka» | CHEKTP C IOMOLIBIO M- | 3HAHUS Ha MPAKTHUKE
(hpaKIoHHas perreTKa» (hpaKIIMOHHON PEIIeTKH.
[TomepeyHOCTh CBETOBBIX BOJIH. OmnebITel ¢ TypManuHoM. [TomepedHoCTb [Nonspuzanust cBeTa mo- | 3HATH sIBICHUE TOISAPU3ALNT
[Monsipuzanus ceera. CBETOBBIX BOJIH. MexaHnuecKasi MOJEIb asipounam. Ilpumenenue | cBeta YMeTh IPUMEHSTH MOJTY-
Pemenue 3anau reme: «Onru- OIBITOB ¢ TypMaIuHOM. llonsspounsl. MOJISIPOMIOB JJISl U3Yy4e- | YCHHBIC 3HAHMA Ha MIPAKTUKE
Kay. Pemenwue 3agau mo teme: «OnTukay. HUSI MEXaHUYECKUX Ha-
MPSDKEHUH B ETaSIX
KOHCTPYKIIU.
Huck «BupTyanbHble J1a-
OopaTopHbIE paOOTHI TIO
¢usuke. BupryansHast
(mznyeckas naboparo-
pus. 11 xmacesn» («/po-
da»)
61- | CamocTrosTenbHas padboTa. C § 72-74, Yup.10 (2
62
61 | JladopaTopHasi padoTa Ne6 KY | U3mepenne AuHBI CBETOBOM BOJHBI Juck «BuptyansHbie VYMeTh NpUMEHSTh Tosydendbie | 8 70-72
«M3mepenne AJIMHBI CBETOBOI J1abopaTopHble padOThl | 3HAHUS HA MPAKTHUKE MIOBTOP.
BOJIHBD) o ¢usuke. Bupryais-
Has (uznueckas 1abo-
patopust. 11 ximaccen»
(«dpodar)
63 | KonrpouabHasi pagora Ne 4 mo KY | Ontuxa Juck «BupryanpHble

Teme: «OnTukay.

nmabopaTopHbIE pabOThI
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no ¢usmke. Bupryans-
Has Qpu3ndeckas 1a6o-
patopus. 11 ximaccen»
(«dpodar)
Hziayyennsa m cnexktpsl (4 4yaca)
64 | Bunel nznydenuil. Buapl criek- KY | Ucrounuku ceta. TemmoBoe usnydenne. | Jluck «BupryanpHble 3HaTh 0COOEHHOCTH BHUIOB u3y- | § 80-82
TPOB. OnextponomuHecueHys. Karogomomu- | mabopaTopHbie pabOThl | YEHUS U CIIEKTPOB.
HecleHms. XemunoMutectennus. ®oto- | no ¢usuke. Bupryans-
JmroMHUHecHeHus. Pacipenenenue suepruu | Hast puzndeckas 1abo-
B criekTpe. HenpepbIBHbIE CIIEKTPEI. JIn- patopus. 11 kiacce»
Heiuatble cekTpsl. [lonocaTsie ciekTpel. | («podar)
CrieKTpbl OTJIOIEHHS.
CnexTpanbHbiii ananuz. Madpa- CrieKTpanbHbIf aHAIN3 U €r0 MpUMeHe- 3HaTh cMbICH (HU3NIECKUX TOHS-
KpacHoOe U yIbTpadruoIeToBoe Hue. UudpaxpacHoe u yasrpaduoneToBoe TUi: “HpPaKpacHOE U yJIbTpa-
W3ITyYeHMS. W3ITyYEeHHS. ($uoIeTOBOE M3MYUCHHUS
Penrtrenosckue nyuu. [lkana OTKpBITHE PEHTTEHOBCKUX JTydeld. CBOM- Huck «BupTtyanbHbie 3HATh MIKATY 3JEKTPOMarHUTHBIX
3JIEKTPOMArHUTHBIX U3Ty4EHHH. CTBa PEHTI€HOBCKUX Jyued. Judpakuus. | mabopaTopHsie pabOThl | U3ITyYEHHH.
[MpuMeHeHne peHTreHOBCKUX ydel. YcT- | 1o ¢usuke. Bupryans-
poiicTBO peHTreHOBCcKoU TpyOkm. lkama Has pusnveckas 1abo-
IEKTPOMArHUTHBIX U3Ty4eHHH. 3aBUCH- patopust. 11 kaccs»
MOCTh CBOMCTB M3 Iy4eHUH OT JIUHEI BOJI- | («poday)
Hel. [ToBTOpeHue rnasel: «M3myuenue u
CIIEKTPBI», TECTUPOBAHUE TI0 3TOH TIaBe.
65- | CamocrosTenbHas paboTa. C § 83-86
66
67 | JlabopaTtopHas paGora Ne6 KY | Habmonenue cromHoro u nuHeigaToro | Juck «BupryansHbie YMeTh npuMeHsTh nonyueHnsie | § 80-82
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«Ha0/101eHne CnJI0NIHOTO U CIIEKTPOB JabopaTopHbIe pabOThl | 3HAHUS HA MPAaKTHKE MIOBTOP
JIMHEHYATOr0 CIIEKTPOB» o ¢usuke. Bupryans-
Hasl (pu3HIecKast 1abo-
patopus. 11 kmacce»
(«dpodar)
JJieMeHTBhI TEOPUU OTHOCUTEILHOCTH (4 yaca)
68 | 3aKOHBI ANEKTPOANHAMUKHU KY | IIpuHIMO OTHOCUTENBHOCTH B MeXaHuke U | Juck «BupTyanbHble 3HaTh NOCTYJIAThl TEOPUHU OTHO-
MPUHIMIT OTHOCUTEIBHOCTH. anexTpoarHamuke. IloctynaTel Teopun 71abopaTopHble pabOThl | CUTEIBHOCTH
[Toctynatel TeOpUM OTHOCH- oTtHocuTenbHOCTH. OTIHMYKE IepBOro No- | 1o gusuke. Bupryans-
TEJIBHOCTH. CTyJaTa TEOPUH OTHOCUTEIBHOCTU OT Has (huznyeckas 1abo-
MIPUHIIMIIA OTHOCUTENBHOCTH B MEXaHUKe. | paropus. 11 kimacce»
(«dpodar)
OCHOBHBIE CJIECTBHUS, BBITE- OtHOcuTenbHOCTh OHOBpeMeHHocTH. OT- | Jnuck «BupryanbHbie 3HaTh GOpMyIIBI IPeoOpa30BaHUs
KaroIllye 13 TMOCTyJIaTOB TEOPHH HOCUTEILHOCTD PAacCTOSHUN. PelsiTuBUCT- | mabopaTopHbie paboThl | OTHOCHTENBHOCTH OJJHOBPEMEH-
OTHOCHUTEJILHOCTH. CKUH 3aKOH CJIOKEHHUSI CKOPOCTEH. o ¢usuke. Bupryains- HOCTH, PACCTOSTHUNA U IIPOMEXKYT-
Hast (pu3ugecKas 1abo- KOB BPEMEHHU.
patopus. 11 ximacce»
(«dpodar)
3aBUCHMOCTH MacChI OT CKOPO- 3aBHUCHMOCTH Macchl OT ckopocTh. [Ipun- | luck «BupryanbHblie 3HaTh GopMyIy IpeoOpazoBaHuUs
cTu. PenmaruBucrckas TMHaMHU- Ut cooTBeTCTBUsI. Pemenue 3amad. @op- | mabopaTtopHbie pabOTHI Macchl U popMyiy DHHIITEHHA
Ka. MyJia DUHIITEHHA. DHEPIUs MOKOS. o ¢usuke. Bupryans-
Has pusnveckas 1abo-
patopust. 11 knaccs»
(«dpodar)
69- | CamocrosTenbHas padboTa. C Pemenne 3amau Ha popmyny DHHIITEHHA. YMeTh IPUMEHATH MOTYyYECHHBIE
70 | Pemenue 3amau. 8 75-79, Ymp.11 3HaHUSA Ha IPaKTHKE
KBAHTOBAS ®U3UKA (25 yacoB)
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CBeTOBbBIE KBAHTHI ( 7 4acoB)
71 | doroaddexr. KY | Habmonenue ¢poroaddexra. 3akoHs! (o- 3HaTh 3aKOHBI (HoTO3hPeEeKTa,
to3ddekTa. ypaBHeHue DiHInTelHa 11 (o-
Teopus poroaddexra Teopust porodddexTa To3(dekra.
72- | CamocTosTenbHas padboTa. C Pemenue 3aga4d Ha ypaBHEHHE DHUHINTEH- YMeTh NPUMEHSTH MOTyYCHHBIE
73 | Pemenue 3anau. Ha i potoaddekra. § 87-88, yup. 12 (2) 3HAHUS Ha MPAKTHKE
74 | ®oronsl. [Ipumenenue doto- C ®DOTOHBI. DHEPTHUS K UMITYJILC POTOHA. 3HaTh BEJIUUYMHBI, XapaKTepH-
addekra Kopmyckynsipro-BOIHOBOI myanusMm. [ 'u- 3yroIIre cBoicTBa (poToHa (Mac-
nore3a nae bpoits. ca, CKOpOCTb, SHEPIUsl, UM-
MyJIBC).
JaBnenue cBeta. XUMHUECKOE JaBnenue cera. XuMu4ecKoe JeHCTBUE [TonumaTte gaBneHue cBeTa
JIEWCTBUE CBETA. cBera. Dotorpadusi.
75- | CamocrosTenbHas padboTa. C Pemenue 3anad Ha ypaBHeHHE DUHIITEH- YMeTh NPUMEHSTDH MOTyUYEHHBIE
76 | Pemenue 3ama4 Ha ypaBHEHHE Ha s poroaddekra. § 89-92, ymp.12 (4) 3HaHUS Ha MIPAKTHUKE
OuiHmTerHa 1 poro3addekra.
77 | KonrpoabHasi padora Ne 5 mo KY YMETh NPUMEHSTH MOTyYEHHBIE
Teme: «CBeTOBbIE KBAHTBI» 3HAHUSI Ha MPAKTHKE
ATtomHuas ¢usuka (4 yaca)
78 | Ctpoenue atoma. OnbITh Pe- C Mogens Tomcona. OmbiTel Pesepdopaa. Juck «BupryanpHbie 3HaTh cTpoeHue aToMa 1o Pe-

3epdopaa.

[octynater bopa. Mognens aTo-
Ma Bojgopoaa no bopy. Ksanto-
Basg MEXaHHUKA.

OnpeneseHue pasMepoB aTOMHOTO s/pa.
[InanerapHast Mofenb aToma.

nmabopaTtopHbIe pabOThI
o ¢usuke. Bupryais-
Has (uznueckas 1abo-
patopust. 11 ximaccen»

(«dpodar)

3epdopay

Iloctynatel bopa. Mozaens atoma Bogopo-
na o bopy. Ilornomenue ceera. TpyaHo-
ctu Teopun bopa. KBanTtoBas MmexaHuka.

[TonumaThs KBaHTOBEIE TIOCTYJIA-
Thl Bopa
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79- | CamocrosTenbHas paboTa. C § 93-95
80
81 | Jlazepsl. C WNHpynupoBaHHOE u3inydeHue. Jlasepsl. Huck «Buptyanbssie HMeTh NoHATHE O BBIHYKJIEHHOM
CaolicTBa ma3epHOro usny4eHus. [Ipun- 71abopaTopHble padOThl | HHAYLIUPOBAHHOM HU3ITYYECHUH.
LU ACHCTBUS 1a3epoB. TpexypoBHEBas o pusuke. Bupryans- 3HaTh CBOMCTBA JIA3EPHOTO U3TY-
cucrtema. YCTpOHCTBO pyOMHOBOTO Jia3e- Hast (pu3HUecKast 1abo- YeHMsI, IPUHLUI IeHCTBUS Jlaze-
pa. Hpyrue tunsl na3zepos. [IpumeneHue patopus. 11 kmacce» pOB.
J1a3epoB. («dpodar)
82- | CamocrostenbHas padboTa. Pemenue 3ama4 Ha ypaBHeHUE DUHIITEH- YMeTh NPUMEHSTH NIOJTyYEHHBIE
83 | Pemenue 3amay. Ha 1151 poroaddexra. § 96 3HaHUS Ha MIPAKTHKE
®u3uka atomHoro sapa (11 yacos)
84 | Merob! HaOMIO/ICHNS M PETH- C [MpuHIMn AefcTBHUS TPUOOPOB IS peru- Huck «BupTtyanbHsie 3HaTh MPUHLIUI IEUCTBUS MPHU-
CTpaly 3JEMEHTAPHBIX YACTHLI. CTpalMHy 3JIeMEHTapHbIX YacTHll. ['a3opa3- | mabopaTopHbie paboTel | GOPOB perucTpauuu u HalIroe-
psanHbIid cueTuuk [eitrepa. Kamepa Buns- | mo ¢usmke. Bupryais- HUsI DJIEMEHTAPHBIX YaCTULL
cona. [ly3sIpbkoBas kamepa. Mero Ton- | Hast pu3HuecKas 1abo-
CTOCTIOWHBIX (POTOIMYIIECUH. patopus. 11 kmacce»
(«dpodar)
OTKpbITHE PaHOaKTUBHOCTH. OTKpBITHE PaANOAKTUBHOCTH. YMeTh OOBSACHATH (PU3NUECKHUE
Anbda-, OeTa- U raMMa- H3J1y- Anbda-, 6eTa- ¥ raMMa- U3JIyUCHHUS. SIBJICHVSI: PaTHOaKTHUBHOCT,
YCHMSL. anb(da-, 6eTa- ¥ ramma- u3Jyde-
HUS.
85- | CamocTrosTensHas pabora. C § 97-99
86
87 | PagnoakTuBHBIE IPEBpAILCHHS. C IIpaBuio cMemieHus. 3HaTh MPABUIIO CMEIIECHUS
3aKOH paJln0aKTUBHOIO pacria- 3aKoH paznoakTUBHOrO pacnaza. Ilepuon 3HaTh 3aKOH PaJINOAKTUBHOIO
na. [leproz nonypacnana. noJrypacmaja. pacnaza
88- | CamocrosTensHas paboTa. C § 100, 101
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89
90 | Uzoromnsl. [lonydenue paguoax- KY | U3otonsl. DneMeHTEl, He cymecTByomue | Juck «BupryanbHele 3HaTh MPUMEHEHUE PaHOAKTHB-
THUBHBIX U30TOMNOB U UX MPUMeE- B npupojie. Meuensle aTrombl. Pagnoak- 71a0opaTopHbIe padOTHl | HBIX H30TOIOB.
HEHHUE. THUBHBIE N30TOIBl - HUCTOYHUKH H3IIyde- o ¢usuke. Bupryans-
Huil. [lonydenne paguoakTUBHBIX U30TO- | Has (u3HuecKas 1abo-
noB. PainoakTHBHEIE U30TOMEI B OHOJIO- patopust. 11 kiacce»
TUH, MEJUINHE, TIPOMBIIIICHHOCTH, celb- | («poday)
CKOM XO35ICTBE, apXEOJIOTHH.
OtkpoiTHE HENWTpoHA. Perienne HckyccTBEHHOE TPEBPALLIEHUE ATOMHBIX YMeTbh NPUMEHSATH N0JIyYEHHBIE
3a1a4 anep. Pemenne 3a1a4d Ha 3aKOH pauoaK- 3HaHUS Ha IPaKTHKE
THUBHOTO pacmaja
91- | CamocTosTenbHas paboTa. C § 102, 103
92
93 | CtpoeHue aTOMHOTO sifipa. C IIpOoTOHHO-HEUTPOHHASI MOJENb SI/Ipa. Huck «BuptyanbHbie ITonumaTe cTpoeHue Sapa U FHEP-
SnepHble CUIBL. SlnepHble CHIIBIL. nabopaTopHble paboThl | THIO CBA3M HYKJIOHOB. Pemats 3a-
OHeprus CBA3M aTOMHBIX sIIEp. OHeprus CBA3H aTOMHBIX S7IEP. o ¢usuke. Bupryains- Jla4M Ha COCTABJICHHUE SIIEPHBIX
Has pusnveckas 1abo- peaxuuii.
patopust. 11 kiaccs»
(«dpodar)
SnepHslie peakiuu. [enenue Snepusie peakunu. DHepreTnyeckuii Bol- | Jluck «BupryansHbie YMeTh 00BACHATH AEJICHHE SApa
SIEp ypaHa. X0 SZICPHBIX peakUuil. SaepHble peakuuu | adopaTopHble paboTel | ypaHa.
Ha HeWTpoHax. OTKPBITHE Je/ieHus ypaHa. | 1o ¢usuke. Bupryanb-
MexanusMm nenenus saapa. cnyckanue Has (uznueckas 1abo-
HEUTPOHOB B IIpOIECCE JAEICHMUSL. patopust. 11 knaccs»
(«dpodar)
Llennsble saepHbIE PEAKIMH. C Iennsle saepHBIE peakuuu. M30Tons! Juck «BupryanpHble YMeTh OOBACHATH UETHYIO sAep-

SInepHblil peakTop

ypaHa. Ko punpenT pasMHOKEHUS HEM-

nmabopaTopHbIE pabOThI

HYIO peakInio, IPUHIIHI TEPMO-
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TpoHOB. O0pazoBanue mayToHus. OCHOB- | 1o ¢pu3mKe. Bupryais- snepHoit peakuuu. [IpuBoauThH
HBIE 3JIEMEHTHI siiepHoro peakropa. Kpu- | Has ¢pusuueckas nabo- MPUMEPBI UCTIOJIB30BaHUS SAEP-
THYeckas Macca. PeakTopsl Ha GBICTPBIX patopus. 11 kiaccs» HOH 3HEPI'UM B TEXHUKE
HelTpoHax. [lepBbie simepHBIE PEaKTOPHI. («dpodar)
94 | CamocTosTenbHas padoTa. C § 104-109
95 | Tepmosiaepubie peakuuu. [pu- KY | Tepmosinepusie peakuuu. [Ipumenenue Huck «Buptyanbssie
MEHEHHE AJIEPHON SHEPIUU. siiepHOU sHepruu. Pa3Butue siaepHoit nabopaTopHble paboThHI
SHEPreTUKU. SnepHoe opyxue. o pusuke. Bupryans-
Hast (pu3uUecKast 1abo-
paropus. 11 kmacce»
(«Ipodar)
buonornueckoe neiicteue pa- Bbuonornueckoe nelcTBUE paiMOAKTUBHBIX 3HaTh O 033X UIYUCHHUS U 3a-
JTMOAKTUBHBIX M3IIyYeHHH. n3nydeHui. Jlo3a nzmydenus. Pentren. LIUTE OT U3TYYEHHUSL.
Pemenwne 3anau 3amuTa OpraHu3MoB OT u3ny4yeHus. Pe- YMeTh NPUMEHSTDH MOTy4YeHHBIE
HIEHHE 3aJa4 110 TEMe: « DHEPTHS CBSI3U 3HaHUS Ha IPaKTHKE
ATOMHBIX SIZIep»
96- | CamocrosTensHas pabora. C 8 110-113, Yup. 14 (5)
97
DyieMeHTapHbIe 4YacTHbI (3 yaca)
98 | Tpwu oTama B pa3BUTHU QUINKH KY | Oran nepssrii. OT anexTpona g0 no3utpo- | Juck «BuptyanbHsie 3HATh JTalbl pa3BUTHS PUIUKH
3JIEMEHTapHBIX YacTull. OTKpBI- Ha: 1897-1932 rr.  Dran Bropoit. OT mo- | mabopaTopHble pabOTEl | IEMEHTapHBIX YaCTHIL
THE ITO3UTPOHA. AHTUYACTULIBL. 3UTpOHA 10 KBapkoB:1932-1964. rr. o ¢usuke. Bupryais-
Ortam Tpetuil. OT TUMOTE3HI O KBapKax Has pusnveckas 1abo-
(1964r.) no namux aneit. OTKpHITUE TO- patopust. 11 knaccs»
3UTPOHA. AHTHYACTHITHI. («dpodar)
99- | CamocrosTensHas padoTa. C OTtpaboTKa HaBBIKOB B PEILICHUH 3214 10 YMeTh NPUMEHSTH MOTyYEHHBIE
101 | Pemenne 3amau nmo reme «Pu- nanHoi Teme. § 114, 115 3HAHUS HA MPAKTUKE
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KnaccHo-ypouHnasi pago-
Ta / caMoCTOATeIbLHAS
pa6ora (KY /C)

3HMKa aTOMHOTO S/Ipa» 8 87-111 nosrop, Ynp. 14 (7)

=
<

102 | KonTpoanHnas paéora Ne 6 mo AtomHas (usuka. Ousnka aTOMHOIO S1-

TeMe «AToMHasi pusuka. Ou- pa.

3UKa aTOMHOI0 siipa»

YyeoHo-MeToAuYECKOE 00ecreueHue

1. Mskumes I'.4., ByxoBues b.b. ®usuka. 11 knacc. — M.: [IpocBemenue, 2013.
2. PreivkeBuu A.Il. CoopHuk 3ama4 o ¢pusuke. 10 — 11 kmacc — M.: IIpoceemenue, 2010.
3. Crenanosa I'.H. Coopnuk 3amad mo ¢usuke. 10 — 11 xiracc — M.: IIpocsemenue, 2010.
4. Caypos lO.A. ®usuka B 11 knacce (Mogenu ypokon). — M.: IIpocsemenne, 2010.
5. Bonkos B.A. IToypounsie pa3pabotku mo ¢usuke. 11 kmacc. - M.: BAKO, 2011.
6. Opumanosa H.U., [Tposaenkosa JI.A. [loypounoe manupoBanue mo ¢pusuke k EI'D.- M.: U3narenscTtBo «Ok3amen», 2011,
JonostHuTeILHAS JIUTEpaTypa:
1. PoivkeBuu A.Il. COopHuk 3a1au o ¢pusuke: s 9-11 . ans obmeoOpaszoBat.yupexxaenud. — 16 —e uza. — M.: [Ipocsemenue, 1996.
2. Bomkos B.A. Iloypounsie pazpabotku o ¢usuke: 11 xmacc. — M.: BAKO, 2006.
3. Mapon A.E. ®usuka. 11 knacc : qunaktudyeckue marepuaisl / A.E.Mapon, E.A.MapoHn. — 4-e uzn., crepeorun. — M.: JIpocda, 2007.
4. Mapxkuna I'.B. ®usuka. 11 knacc: noypounslie miansl no yueOHuky I'.SI.Msxumesa, b.b.byxosnesa. — 13x. 2-e, nepepal. u gom. / aBT.-cocT. I.B.MapkuHna. -
Bonrorpan: Yuurens, 2006.
5. Caypos IO.A. ®uszuka B 11 kinacce: Monenu ypokos: Ku. [{nst yuutens / FO.A.Caypos. — M.: IIpocemienue, 2005.
6. Kupuk JI.A. ®usnka-11. Pa3HOYpOBHEBBIC CAMOCTOSTEILHBIC H KOHTPOJIbHBIE pa00oThl. MockBa: «Miekcay, 2006.
7. bepkoB A.B., I'pu6oB B.A. Camoe nonHoe copepkaHue TUITOBBIX BApHAHTOB peanbHbIX 3aaanuil EI'D: 2010: dusuka / aBT.-cocT. A.B. bepkos, ['prdos B.A.

—M.: ACT: Actpens; Bmagumup: BKT, 2010.

8. bepxos A.B., I'pu6oB B.A. Camoe mnosiHOe cojiep:kaHue THIOBBIX BapUAHTOB peabHbIX 3aanuil EI'D: 2009: ®dusuka / aBt.-cocT. A.B. bepkos, ['pu6os B.A.
— M.: ACT: Actpens; Bmagumup: BKT, 2009.

9. Jemmmoa M.IO., Hypmunckuit H.M. EI'D 2008. ®usuka. dDenepanbHblii OaHK 5K3aMEHAllMOHHBIX MaTepuaynioB / ABT.-coct. M.IO.J/lemunona,
H.N.Hypmuncknii. — M.: Okemo, 2008.

10. Momnacteipckuii JI.M., boratun A.C. @usuka. EI'D — 2009. Tematudeckue TecThl: 6a30BBIi 1 MOBBIIICHHBIH YPOBHU. Y4eOHO-MeTOqMuecKue nmocodue. — Poc-
ToB-Ha-J/lony: Jlernon, 2008.
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IIpuMepHbIe HOPMBI OLIEHKH 3HAHMH M YMEHHH yYalmxcs no pusmnke

HpI/I OLICHKEC OTBCTOB YHAIIUXCS YUUTBIBAIOTCSA CIICAYIOIINC 3HAHWA!

0 (l)l/l3l/l‘leCKl/IX SIBJICHUAX.

IIPU3HAKU SBJICHUS, IO KOTOPBIM OHO OOHAPYKHUBAETCS;
YCIIOBUSL, IIPU KOTOPBIX IIPOTEKAET SIBJICHHUE;

CBA3b JAHHOTO SIBJICHUU C IPYTHMHY;

00BbsICHEHHE SIBJICHUS HA OCHOBE HAY4YHOH TEOpHH;

MPUMEPHI YUCTA U UCIIOJIb30BAHUA €TO HA IIPAKTUKE,

0 (l)l/l3l/lquKl’IX onbITax:

>

0 (])n3uqec1cnx NMOHATHUAX, B TOM YHUCJIC U O (l)l/l3lfl‘leCKl’IX BEJIMYHUHAX:

SIBIIGHUSI WJTH CBOMCTBA, KOTOPBIE XapaKTePU3YIOTCS JAHHBIM MOHATHEM (BETUYHMHON );
onpee’eHue NOHATHUS (BEIMYUHDI);

(hopMyIIBI, CBSI3BIBAIOIINE JTAHHYIO BETUYNHY C JIPYTUMU;

€IMHUIIBI PU3NIECKON BETUIHHEI;

CHIOCOOBI M3MEPEHUS BETUYHUHEI;

0 3aKOHaX:

(hopMyIHpOBKa M MAaTEMaTHYECKOE BhIPAKEHHE 3aKOHA,
OTIBITHI, MIOJITBEPKAAIOIINE €TO CIPABEIINBOCTD;

IIPUMEPBI y4eTa U IPUMEHEHHUsI HA IIPAKTUKE;

11€JIb, CXEMA, YCIIOBHSI, IIPU KOTOPBIX OCYILECTBIISUICS OIBIT, X0 U PE3YJIbTAThl OIBITA;
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yCIOBUS MPUMEHUMOCTH (JJ151 CTapIINX KIACCOB);

0 pU3UYECKUX TeOPHUSIX:

OIBITHOE 00OCHOBaHHE TEOPHUU;

OCHOBHBIC IMOHATHUA, ITOJIOKCHUA, 3aKOHBI, IIPUHIMIIBI;
OCHOBHBIE CJICJICTBHSL;

HPaKTUYECKHE PUMCHEHUS;

IPaHULbl IPUMEHUMOCTH (IS CTApILKX KJIacCOB);

0 npudopax, MexaHU3Max, MAlIMHAX !

HAa3HAYCHHE; IPUHLIUII ICUCTBUS U CXEMA YCTPOUCTBA;

IIPpUMCHCHUC U IIpaBHJIa I1I0JIb30BAHUA HpI/I60pOM.

duznyeckue U3MEPEHUS.

U3MEPEHUM.

Onpenenenue 1eHbl IeJIEHUS U IIpeseia u3sMepeHus nmpuoopa.

OmnpenensaTh aOCONIOTHYIO MOTPELIHOCTh U3MEPEHUS TpUbopa.

OTbOupaTh HYXHBII IPUOOP U MPABUILHO BKJIIOYATh €70 B YCTAHOBKY.

CHumatb nokasaHus npuboOpa U 3alKChIBaTh UX C y4€TOM aOCOIIOTHON NOTPEMHOCTH n3MepeHusi. OINpenensaTh OTHOCUTEIbHYIO TOTPEIIHOCTD

CrnenyeT y4uThIBaTh, UTO B KOHKPETHBIX CIIydasx He Bce TPEOOBAaHUS MOTYT OBITh IPEIbSBIICHBI YUaIIUMCSI, HAIpUMEp 3HaHUE TPaHUI] IPUMEHUMOCTH 3a-

KOHOB M TEOPUH, TaK KaK 3TH I'PaHMIIBI HE BCET/Ia paCCMAaTPUBAIOTCA B Kypce (DU3UKU CPETHEH IIKOIbI.

OueHke moaJIeskaT yMEHHS

IMPUMCHATH ITOHATUSA, 3aKOHBI U TCOPUN JIA OOBSICHEHHS SIBJIEHUMN npupoabl, TCXHHUKHU, OLCHUBATH BIIMAHUEC TEXHOJIOTHUYCCKUX MPOICCCOB HA 9KOJI0-

THIO OKPY’Kalollled Cpefibl, 30pPOBhE UYEIOBEKa U IPYTHX OPraHU3MOB;

CaMOCTOSITENILHO PaboTaTh ¢ yUeOHUKOM, HAYYHO-TIONYJISIpHON tuTepatypoid, nHdopmarueit B CMU u UntepHere ;
pelaTh 3a/1auid Ha OCHOBE M3BECTHBIX 3aKOHOB U (HhOpMYyIT;

ITOJIB30BAThC CIIPABOYHBIMU Ta6J'II/IIIaMI/I (1)I/131/I'-IGCKI/IX BCJINYHH.

IIpu onenke 1a0OPATOPHBIX PadOT YyYUTHIBAKOTCS YMEHHSA !

IUIAaHUPOBATH NPOBEJICHUE OIIBITA;
coOHMpaTh YCTaHOBKY IO CXEME;
M0JIb30BaThCsl U3MEPUTENBLHBIMU PHOOPAMU;

MIPOBOAUTH HAOIOICHUS, CHUMATh [MOKa3aHUS U3MEPUTENbHBIX TPUOOPOB, COCTABIATH TAOIHIIBI 3aBUCUMOCTH BEJTUYHMH U CTPOUTH IpaUKy;
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° OIICHUBATh W BBIYHCIIATH IMOTPEITHOCTH U3MEPEHUH;
° COCTaBJIATh KPATKUI OTYET U JIeTIaTh BBIBOABI IO MIPOJICIAHHOM padoTe.
° Crnenyet oOpamniath BHUIMAaHHE Ha OBJIAJICHUE YUAITUMUCS MPABUIBHBIM YIIOTPEOICHUEM, TPOU3HOIIICHHEM U TIPABOMUCAaHUEM (PH3UIECKUX TEPMHU-
HOB, HA Pa3BUTHE YMEHUHN CBSA3HO M3JIaraTth U3y4yaeMblil MaTepHall.
OueHka 0TBEeTOB y4alInuxcs
Ouenka «5» CTaBUTCS B TOM Cily4ae, €Clid yJalluucs:

. oOHapyXHBaeT BEpHOE MOHUMaHKE (PU3NIECKON CYIITHOCTH pacCMaTPUBACMBIX SIBICHHI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, Tae€T TOYHOE OTI-
peneneHNe U NCTOJKOBAHNE OCHOBHBIX TIOHSATHH, 3aKOHOB, TEOPHUH, a TAKXKe MPABUIBLHOE OTpeesieHne GU3NISCKUX BEIMYHH, UX SIUHUI] U CITOCOO0OB M3MEPCHHS,

. MPABHJIbHO BBIMOIHSIET YEPTEXKU, CXEMBI M TPa(UKHU, COMyTCTBYIOIINE OTBETY;

. CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COIPOBOXKJAET PACCKA3 HOBBIMU MTPUMEpPAMU, YMEET IPUMEHUTH 3HAHHS B HOBOM CUTYyallMH MPH BBIIOJIH €-

HUM NIPAKTUYECKUX 3aJaHU;

o MOJKET YCTaHOBHTD CBSI3b MKy U3y4aeMbIM M paHee U3yYEHHbIM MaTepHalIoM 110 Kypcy (PU3HKH, a TaKKe C MaTepUalloM, YCBOSHHBIM IIPH U3y4e-
HUM JPYTUX [MPEIMETOB.

OneHka «4» CTaBUTCS, €CIIU OTBET YIOBJIETBOPSIET OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OLIEHKY «5», HO y4yallluics He UCTIONIb3YeT COOCTBEHHBIH IJIaH OT-
BE€Ta, HOBBIE IIPUMEPHI, HE IPUMEHSIET 3HAHNS B HOBOW CUTYalllH, HE UCIIOJIb3YET CBSA3H C PAHEE U3YUYEHHBIM MAaTEPUAIOM U MaTEPUAIIOM, YCBOCHHBIM IIPH U3y4Ye-
HUU IPYTUX IIPEIMETOB.

Onenka «3» cTaBUTCS, €clii 00JIbIlas YacTh OTBETA YAOBIETBOPSET TPEOOBAHUSAM K OTBETY Ha OLIEHKY «4», HO B 0TBETE€ OOHAPYKUBAIOTCS OTJEJIbHbBIE
po0OeIIbl, He MPENITCTBYIONINE JalbHENIIIEMY YCBOSHHUIO MPOTPAMMHOI0 MaTepualia; yJaluiicss yMmeeT NpUMEHATh OJIyYeHHbIE 3HaHUS IPU PEILIEHUH TPOCTHIX
3aJja4d C UCIOJIb30BAHUEM F'OTOBBIX (POPMYJI, HO 3aTPyIHACTCA IPU PELICHNH 3a/1a4, TPeOYIOMMX IpeoOpa3oBaHus GOpMyIL.

OneHka «2» cTaBUTCS B TOM Clly4yae, €ClId yJalluiics He OBJa/1eJl OCHOBHBIMH 3HAHUSAMHU U YMEHUSIMH B COOTBETCTBUU C TPEOOBAHUSMH ITPOIPAMMBI.

Onenka «1» craBuUTCS, €CIIM YYEHUK HE MOXKET OTBETUTHh HA HA OJJUH U3 IIOCTaBJICHHBIX BOIIPOCOB.

B nuchbMEHHBIX KOHTPOJIBHBIX pab0oTax YUUTHIBAETCS TaKXKe, KAKYIO 4aCTh paOOTHI BHITOTHUII YYCHHUK.

Onenka 1a00paTOPHBIX padoT:

OneHka «5»CTaBUTCS B TOM ClIydae, €CIIM yJaluncs:

. BBINOJIHWI paboTy B MOJTHOM 00beMe ¢ cOOMI0IeHnEM He0OXOAMMOM MMOCIe10BaTeIbHOCTH TPOBEICHUS OIBITOB U U3MEPEHUH;

. CaMOCTOSITENILHO U PallMOHATIBHO CMOHTHPOBAJI HEOOXOAMMOE 000pYI0BaHUE, BCE OMBITHI IPOBEJT B YCIOBHIX U PEKUMaX, 00eCIeUUBAIOIINX O Y-
YeHHUE MPaBUWIBHBIX Pe3yIbTaTOB M BHIBOJOB; cOOMI01a TpeOoBaHuUs 0€30MacCHOCTH TPY/a;

o B OTUETE MPABUIIBLHO U aKKYPATHO BBINOJIHSIT BCE 3aIIMCH, TAOIMIIbI, PUCYHKH, YePTEXKHU, rpadrka, BHIYUCICHUS;

. MIPAaBUIILHO BBIMOJHII aHaiu3 norpemHocteit (IX—X1 kmaccsr).

Onenka «4» CTaBUTCS B TOM CIIydae, €CJId ObLIIN BBIITOJIHEHbI TPEOOBaHUS K OLICHKE «5», HO y4Yallluics JOMYCTHII HEA0UYEThI HIIM Herpyobie oy OKu
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OL[eHKa «3» CTaBUTCA, CCJIX PE3YyJIbTAT BBIIIOJIHEHHOM YacTH TAKOB, YTO IMO3BOJIACT IMOJIYYHUTD IIPABUJIBHBIC BBIBO/JbI, HO B XO€ ITPOBCACHHA OIIbITA U U3MC-

peHuii ObUIM TOTYIIEHBI OIIHOKH.

OLIGHKa «2» CTaBUTCA, CCJIN PE3YJIbTAThI HC MMO3BOJIAIOT CACIIATh IIPAaBUJIbHBIX BBIBOJOB, €CJIU OIIBIThI, U3SMCPCHH A, BLIYUCIICHUA, Ha6JIIOII€HI/ISI IMpOrU3BOAU-

JIUCh HCIIPABUJIBHO.

OI_ICHKa «1» cTaBHUTCA B TEX ClIy4dadax, Korjia yanHHﬁCH COBCEM HC BBITIOJIHUII pa60Ty.

Bo Bcex ClIydasx OOC€HKa CHHUXKACTCA, €CJIIM YUCHUK HE CO6J'II-OI[aJ'I Tpe60BaHI/IH 0€e30IacHOCTH Tpyaa.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

KonTposnpHas paboTta paccuntana Ha 45 MHHYT COIEPIKUT BoceMb 3aaHuil. [IepBbie mecTh 3a/1aHuii COOTBETCTBYIOT 0a30BOMY YPOBHIO 00Pa30BaTEILHOTO

CTaHJapTa U OUCHUBAIOTCA 110 1 6aJIJIy, ceapMoe 3amannue — B MMPaBUJIbHOC BBIITOJHCHHA 3TOTO 3aJaHnA OLCHUBACTCA — 2 621.11113, BoceMoe — C COOTBCTCTBYCT

TBOPYECKOMY YPOBHIO €TI0 BBIIIOJIHEHHE OlIEHUBaeTcs — 3 Oaiia. MakcuMaabHOE KOJMYECTBO 0alIOB, KOTOPBIE MOKET HAOpaTh YYCHHUK, BHITIOIHSS KOHTPOIBHYIO

paboty 11 GamnoB. Pabora onieHHBaeTCs 1O CISAYIONICH CEeTKE:

KomnnuectBo 0ayioB Ornenka
10-11 5
8-9 4
5-7 3
Mewnee 5 0an1oB 2
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