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Pabouast nporpamma no ¢usuke B 11 «b» kiacce
no yueonuky Mskumesna I'. 51.; byxoBuea b.b.; Yapyruna B.M. - «®u3zuka-11»
MNOACHUTEJIbHAS 3AITNCKA
[Iporpamma cocraBiieHa Ha OCHOBE:
TpeOOBaHMUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEHETO 00IIEro
obpazosanus (OOIT COO), npeacrarineHHbIXx B DeaepabHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM
cranaapte (PI'OC) cpennero obIero oOpa3oBaHus;
MPUMEPHON OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI CPEAHETO 00111ero o0pa3oBaHusl.
B Heli Takke Y4TEHBI OCHOBHBIC UCH U TIOJIOKEHUS IPOrpaMMbl (POPMHUPOBAHUS U PA3BUTHS
YHUBEPCAIBHBIX YU€OHBIX IEUCTBHM JJIs1 CPEIHETO (ITOJIHOTO) 00IIero oOpa3oBaHus U COONIOICHA
npeeMCTBeHHOCTH ¢ [IprMepHOit mporpaMMoii 1o (u3MKe At OCHOBHOTO 0011ero 00pa3oBaHusl.
B paboueii mporpaMMe AJis cTapiieil MKOIbl IPeIyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHIOB
JeSITeIbHOCTH, IPEACTABICHHBIX B IPOrpaMMe OCHOBHOTO 0011ero 00pa3oBaHusl.
Oc00eHHOCTH POrpaMMBbI COCTOSIT B CICAYIOLIEM:
OCHOBHOE COJIepKaHue Kypca OpueHTHpoBaHO Ha ocBoeHue [Ipumepnoii nporpammel COO u
OyHIaMEHTATIBHOTO sJIpa coAepKaHus PU3NIECKOro 00pa3oBaHus;
OCHOBHOE COJIep’KaHHe Kypca MPeACTaBICHO I 0a30BOTO U yriIyOJIEHHOTO YPOBHEH H3y4eHUS
busuky;
00BEM 1 NTyOMHA M3YYCHHS YI€OHOTO MaTepHralia OTPECIITIOTCS OCHOBHBIM COJIEpyKaHUEM Kypca U
TpeOOBaHUSAMU K pe3yabTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBbl U MOTYYar0T
JATBHEUIITYI0 KOHKPETU3AIIHIO B IPUMEPHOM TEMAaTHIECKOM TUTAHHPOBAHNH,
OCHOBHOE CO/Iep KaHHEe Kypca U IPUMEPHOE TeMaTHUeCKOe TUIAaHUPOBAHKE OMPEEIIAIOT COAePKaHUE U
BH/JIBI JICATCIILHOCTH, KOTOPBIC JOJHKHBI OBITH OCBOCHBI 00YUAIOIUMUCS TIPU U3YICHUU (DU3HKU HA
yriayOn€HHOM YPOBHE;
B Heli conepkuTcs NIpUMEPHBIN NIepeyeHb JIadOpaTOPHBIX U MpaKTUYecKuX padoT. OcBoeHHE
MpPOrpaMMBI 10 pU3KUKe 0OecIeynBaeT OBJIaIeHHEe OCHOBaMHU y4eOHO-UCCIIeI0BATENBCKOM
JESITEIIbHOCTH, HAyYHBIMHA METOJIaMHU PEIICHUS PAa3IMYHBIX TCOPETUUSCKUX U MTPAKTHYCCKHUX 3a71ad.
MeTtomoaorndeckoii ocHOBOH PI'OC COO sBigeTCaS CUCTEMHO-IEATEILHOCTHBIN Moaxo. OCHOBHEIE
BU/Ibl YUEOHOMU J€SITEIbHOCTH, IPEICTABICHHbIE B TEMAaTUYECKOM IIJIAHUPOBAHUH JIaHHOM padboueit
MIPOrPaMMBI, TO3BOJISIFOT CTPOUTH MIPOIIECC 00YUYEHHs Ha OCHOBE JaHHOTO Mojxo/a. B pesynbrare
KOMIIETCHIINH, C(HOPMHUPOBAHHBIC B IIKOJIC IIPU H3yYSHUH (PU3UKH, MOTYT BIIOCIICJICTBUU HC-
MOJIb30BATHCS YYAIIUMHUCS B TIOOBIX )KM3HEHHBIX CUTYAlIUSX.
[Tpu coctaBieHnu paboueit IporpaMmsl 10 PU3UKE YUUTHIBAIOCH CIEAYIONEE HOPMATUBHO — IPABOBOE
¥ MTHCTPYKTHUBHO — METOAMYECKOE 0OecTeueHue:
[Tpukaz MO P® Ne 1089 ot 05.03.2004 r. «O6 yTBepxkaeHun penepaibHOro KOMIOHEHTA
roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB HAYAJILHOT'O OOIIIEr0, OCHOBHOT'O OOIIETO U CPETHEro
(momHOTO) 00ITIETO 00pa30BAHUS Y.
OcHoBHas oOpa3zoBarenbHasl mporpamMma cpeanero oomuiero oopasosanus MbOY COII Ne 5 r.
A3HaKaeBO yTBepKJIEHHOH MpuKazoM aupekropa mkosbl Ne 2300t 31.08.2021 .
Kypc ¢pusuku B npumepHoit mporpaMme cpeiHero (IoJHOro) oo1ero oopa3oBaHus CTPYKTypUpyeTcs
Ha OCHOBE (PM3NYECKUX TEOPUI: MEXaHUKa, MOJIEKYJIIpHas (GU3HKa, SJEKTPOAUHAMUKA,
AIIEKTPOMArHUTHBIC KOJIeOaHUsl U BOJHBI, KBaHTOBas ¢usuka. M3ydenne pusmku B 00pa3zoBaTeNbHBIX
YUPEKIACHUSAX CpeTHEro (ITOJTHOTO0) 00111ero 00pa3oBaHus HAMIPABIECHO HA IOCTHKEHHUE CIICTYIOITNX
Lesei:

* OCBOCHME 3HAHUN O METO/IaX HAYYHOI'O O3HAHUS MPUPObL; COBPEMEHHOM (pU3MUecKol KapTUHE
MHUpa: CBOHCTBAX BEIECTBA U MOJISI, TPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTSX, TUHAMUYECKUX
¥ CTAaTHCTUICCKUX 3aKOHAX MPUPOJIBI, JJIEMEHTAPHBIX YacTUIIAX U (DYHIaMEHTAITbHBIX
B3aMMOJICHCTBUSIX, CTPOCHHUH U HBOJIIOLINY BeerneHHOH; 3HaKOMCTBO ¢ OCHOBaMHU (hyHIaMEHTATbHBIX
bu3NYECKUX TEOPUI: KIIACCHUECKON MEXaHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOPHH,
TEPMOJUHAMHKH, KITACCHYECKOU INEKTPOAMHAMHUKH, CIICIIUATBHON TEOPUH OTHOCUTEIBHOCTH,
KBaHTOBOU TEOpUU;

* OBJIQJICHUE YMEHUSIMHU MTPOBOAUTH HAOIOICHNS, TUIAHUPOBATh U BBIMOIHSITH SKCIIEPUMEHTHI,
00pabaThIBaTh pe3yabTaThl U3BMEPEHU, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJICIIH, YCTAHABINBATh
TPaHUIIBI UX TPUMEHUMOCTH;



* IPUMEHEHHE 3HaHUil 10 pusmKe 11g 00BSICHEHUS SBICHUIN IPUPOJIBI, CBOMCTB BELIECTBA, IPUHIIUIIOB
pabOThl TEXHUYECKUX YCTPOUCTB, pelleHUs] (PU3MUECKUX 3a]jad, CAMOCTOSITEILHOIO IPUOOPETEHHS U
OLIEHKH JIOCTOBEPHOCTH HOBOM MH(popMauu GU3NIECKOT0 COJIECPIKaHHs, UCTIONb30BaHUS COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUHI AJIs TIOMCKA, IEpepabOTKU U NPEAbABICHUS y4eOHON U Hay4HO-
HOMYJSPHON nH(pOpMaIK 1o HU3NKE;

* pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Iporecce
pemeHns (PU3NYECKHX 33/1a4 U CAMOCTOSTEIbHOTO PUOOPETEHNs] HOBBIX 3HAHUH, BBITIOJTHEHUS
9KCHEPUMEHTAIbHBIX UCCIIEI0BaHUN, TOATOTOBKH J10K/IAJ0B, pehepaToB U APYrHUX TBOPUECKUX paldoT;
* BOCIIMTaHUE JyXa COTPYIHUYECTBA B IPOLECCE COBMECTHOTO BHIIIOJIHEHHUS 3a/1a4, YBAKUTEIBHOTO
OTHOILEHHSI K MHEHHIO OMIOHEHTa, 000CHOBAaHHOCTH BBICKa3bIBAEMOW MO3HUIIMU, TOTOBHOCTH K
MOPAJIBHO-3TUYECKOM OLIEHKE MCIIOJIb30BaHU HAYYHBIX JTOCTHKCHUH, YBAKEHHS K TBOPLIAM HAYKH U
TEXHUKHU, 00€CIIeYNBAIOLINM BEAYIIYIO POJib (PU3UKU B CO3/JaHUM COBPEMEHHOI'O MUPA TEXHUKHU;

* MCIOJIH30BAHNE MPUOOPETCHHBIX 3HAHUN M YMEHUH JJIS1 pEIICHUS IPAKTHYECKUX, )KU3HEHHBIX 33/1ad,
PaLMOHATIBHOTO MPUPOIONOIB30BAHUS U 3alUThI OKPY>KaIOLIEeH cpeibl, obecreueHus: 0€30MacHOCTH
KHU3HEIEATEIIbHOCTH uesioBeka u obmiectsa. [IpumepHas nmporpamma npeaycmarpuBaet GopMHUPOBaHHE
y LIKOJIbHUKOB 00LIey4eOHbIX YMEHUI U HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB EATEIILHOCTH U
KIIIOYEBBIX KOMIIETCHIIUH.

[TpropuTeTaMu 1711 IKOJBHOIO Kypca (PU3MKH Ha 3Tare OCHOBHOTO 0011ero 00pa3oBaHus SBISIOTCA:
MO3HABATEJIbHAS 1eATEIbHOCTD:

* HCIIOJIB30BAHME JUIs TIO3HAHUS OKPY’KAIOIEr0 MUPA Pa3IMYHbIX ECTECTBEHHOHAYYHBIX METOOB:
Ha0JII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJECIINPOBAHNUE;

* (popMupoBanue ymMeHui paziauyaTh (aKThl, TUIIOTE3bI, IPUUUHBI, CIEICTBUS, JOKA3aTEIbCTBA,
3aKOHBI, TEOPUH;

* OBJIQJICHUE aJIEKBaTHBIMU CIIOCOOAMHU PELICHUs] TEOPETUUYECKUX U IKCIIEPUMEHTANIbHBIX 3a/1a4;

* IPHUOOPETEHNE ONBITA BBIABIKEHHSI THIIOTE3 ISl OOBSICHEHNS N3BECTHBIX (DaKTOB U
JKCIIEPUMEHTAIILHON IIPOBEPKH BBIABUTAEMBIX THIIOTES.

HH(OPMAIMOHHO-KOMMYHUKATHBHAS /1eAITEJIbHOCTD.

* BJIaJICHUE MOHOJIOTMYECKON M TUAJIOTHYECKOM peublo, pa3BUTHE CIOCOOHOCTH MOHUMATh TOUKY
3peHust coO0eceTHUKa U MTPU3HABATH MPABO HA HHOE MHEHHE;

* HCIIOJIB30BAHME JUIsl PEILICHNUS [T03HABATEIIBHBIX 1 KOMMYHUKATUBHBIX 3a/1a4 Pa3JIU4YHbIX HCTOUHUKOB
uHpopManuu. pedIieKCUBHAs ESTEITbHOCTh!

* BJIaJICHUE HaBbIKAMU KOHTPOJISI U OLICHKH CBOEH AEATEIbHOCTH, YMEHUEM NIPEABUIECTh BO3MOXKHBIE
pe3yabTaThl CBOUX JACHCTBUM:

* opraHu3anus y4eOHO! AeATeNbHOCTU: TIOCTAaHOBKA 1€, IIJIaHWPOBAaHUE, OIpe/IeIIEHUE
ONTUMAJIBHOIO COOTHOILIECHHUS LIEJIA U CPENICTB.

pediekcMBHAS NeATEJIBHOCTD:

* BJIa/ICHUE HABBIKAMU KOHTPOJISI U OLIEHKH CBOEH JIEATEIbHOCTH, YMEHHEM IIPEBUJIETH

BO3MO>KHBIE PE3YJIbTAThl CBOUX JIEHCTBUM;

* OpraHu3anys yaueOHoO! JesTeIbHOCTH: TIOCTAaHOBKA 11€JH, INTAHUPOBAaHUE, OIIPEIEICHNE
ONTUMAJIbHOI'O COOTHOILECHHUS LIEJIA U CPEACTB

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKU BBIITYCKHUKOB

B pe3yabTare usydyenns pusnuku Ha NPOPUILHOM YPOBHE 00YUAIO LM IACS TOJIKEH:

3HATh / MIOHUMATDb

CMBICJI OHATHI: U3HUECKOe sIBJICHUE, PU3NUecKas BeJTUYNHA, MOJIENb, TUTIOTE3a, IPUHIIHII,
MOCTYJIaT, TEOPUsl, IPOCTPAHCTBO, BPEMsi, HHEPLIMAJIbHAS CUCTEMA OTCUETa, MaTepHallbHAs

TOYKa, BEIIECTBO, B3aUMO/ICHCTBUE, UCANTBHBINA ra3, PE30HAHC, JIEKTPOMAarHUTHBIE KOJIeOaHus,
AIIEKTPOMArHUTHOE T0JIe, SJIEKTPOMArHUTHAs BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE PO, NeheKT
MAaccChl, SHEPTHS CBS3H, PaIMOaKTUBHOCTh, MOHU3HUPYIOIIEE N3TyUYeHHE, TIJIaHETa, 3BE3/1a, TATaKTHKA,
Bcenennas;

CMBICJ (PU3MYECKHX BEJUYHNH: TIEpEMEIeHNe, CKOPOCTh, YCKOPEHHE, Macca, CUjia, JaBJICHHE,
UMITYJbC, pad0oTa, MOITHOCTh, MEXaHUYECKas SHEPT UL, MOMEHT CHJIbI, IIEPUO/I, YACTOTa, aMIUTUTYAa
KoJIeOaHuWH, IJTMHA BOJTHBI, BHYTPEHHSIS DHEPTHUSA, CPEIHSIS KUHETUYECKasi JHEPT Ul YaCTHI] BEIIECTBA,
abCoMIOTHAs TeMIiepaTypa, KOJHYeCTBO TEIJIOTHI, yeJIbHas TeII0OEMKOCTh, yeIbHAS TEII0Ta
napooOpa3oBaHus, yiedbHas TEIIOTA IUIABJICHUS, yICTbHAS TEIUIOTa CTOPAHUSs, AIIeMEHTapHBIN



ANEKTPUUECKUH 3apsi]l, HAIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJIs, PA3HOBUIHOCTh MOTEHIMAJIOB,
3JIEKTPOEMKOCTh, YHEPTHUS AIEKTPUIECKOTO TIOJISA, CHIIa SJIEKTPUUECKOTO TOKA, IICKTPUIECKOE
HANPSDKEHUE, STICKTPHUECKOE COMPOTUBIICHHE, AIEKTPOIBIDKYINAS CHIIA, MATHUTHBIA TTOTOK, HHTYKITUS
MarHUTHOTO TIOJIsA, TTOKa3aTelb MPEIOMIICHHUS, ONITHYECKas CUla JINH3BI,

CMBIC] (pU3NYEeCKHX 3aKOHOB, IPUHIMIIOB M MOCTYJAaTOB ((hopMyITHpOBKa, TPAHUIIBI
MIPUMEHUMOCTH ): 3aKOHBI JMHAMUKH HbIOTOHA, MPUHIIKIIBI CYTIEPIIO3UIIMH U OTHOCUTEIIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOH COXPAHEHHS
SHEPTHH, UMITYJIbCA U DJIEKTPUUECKOTO 3apsijia, OCHOBHOE YpaBHEHNE KHHETHYECKON TEOPUH T'a30B,
ypaBHEHHUE COCTOSIHUS MICAIbHOTO ra3a, 3aKOHbI TEPMOIUHAMUKH, 3aK0H KynoHna, 3akon Oma Jiist
MIOJTHOM 11e1H, 3aKoH J[oys-JIeHIa, 3aKoH AIeKTPOMAarHUTHON UHIYKITUHU, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, MOCTYJAThI CIIEIIMAIbHOW TEOPUH OTHOCUTEIIBHOCTH, 3aKOH CBSI3H MAacChl U
SHEPruH, 3aKoHbI poTtorddexra, moctynarsl bopa, 3aKOH paOaKTUBHOTO pacmaa;

BKJIQ/I POCCHICKUX U 3apYOCIKHBIX YUEHBIX, OKa3aBIINX HAauOOJIbIIICe BIUSHIE HA PAa3BUTHE
(076370478
yMeTh:

ONMUCHIBATH M 00BSICHATH Pe3yJabTaThl HA0II0eHH I M IKCIIEPUMEHTOB: HE3aBUCUMOCTh
YCKOpEeHUsi CBOOOTHOTO Ma/ICHUS OT MACChI MAJA0NIeTo TeJa; HArpeBaHHUE ra3a Mpu ero OBICTPOM
CXKaTUU M OXJIAKJICHHUE MPU OBICTPOM PaCHIUPEHUH; TTOBBIIICHHUE JIABJICHUS T'a3a IPU €ro HarpeBaHUHU
B 3aKPBITOM COCY/I€; OPOYHOBCKOE ABMKEHUE; FICKTPU3ALIMS TEJI IPU UX KOHTAKTE; B3aUMOJICUCTBUE
MIPOBOJIHUKOB C TOKOM; JIEHCTBHE MarHUTHOT'O TTOJISI HA MPOBOJAHKUK C TOKOM; 3aBUCUMOCTD
COTPOTHUBIICHUS MOIYITPOBOJIHUKOB OT TEMIIEPATYPHI U OCBEIICHUS; YIEKTPOMAarHUTHAS UHTYKIINS,
pacnpocTpaHeHHe AIEKTPOMArHUTHBIX BOJIH; AUCTIEpCHs, HHTep(epeHns u qudpakius cBeTa;
U3ITydeHHUE | MOTIIONIEHUE CBETa aTOMAMH, JIMHEWYAThIE CIIEKTPHI; POTOIPPEKT; paiiOaKTUBHOCT;
OCHOBHBIE MMOJIOKEHHSI U3y4aeMbIX (U3NYECKUX TEOPUH U UX POJib B (POPMHUPOBAHUH HAYYHOTO
MHUPOBO33PEHHUS;

NPUBOIUTH NPUMEPHI ONBITOB, WLITIOCTPUPYIOUINX, YTO: HAONIOICHUS U SKCIICPUMEHT

CITy>KaT OCHOBOM JIJIs1 BBIIBMYKCHUS THIIOTE3 M MIOCTPOCHUSI HAYYHBIX TEOPUI; SKCIIEPUMEHT
MO3BOJISICT IPOBEPUTh HCTUHHOCTh TEOPETUUECKUX BBIBOJIOB; (DU3UYECKAsI TEOPHsI 1aeT BO3MOXKHOCTh
OOBSICHATH SIBJICHHSI IPUPOJIBI M HAYYIHBIC (PAKThI;, pU3MIecKast TEOpHUs MO3BOJISET PEICKA3hIBATh
eI1Ie HEM3BECTHBIC SBJICHUS M KX OCOOCHHOCTH; IPH OOBSICHEHUN TIPUPOIHBIX SBJICHUN
UCTIONIB3YIOTCST (PU3MUYECKUE MOJICIH; OJWH U TOT K€ MPUPOTHBIA 00BEKT WIH SIBICHUE MOXKHO
HCCJIEI0BATh HA OCHOBE MCITOJIB30BAHUS PA3HBIX MOJICIICH; 3aKOHBI (DU3UKH U (PU3UYECKUE TEOPHH
UMEIOT CBOM OIPECIICHHbBIE TPAHUIIBI TPUMEHUMOCTH;

ONHUCHIBATH (PYHAAMEHTAJIbHbIE ONbITHI, OKA3aBIIHE CYLleCTBEHHOE BJIUsIHHE HA

pa3Butue GU3NKU:

NPUMEHSTH MOJyYeHHbIe 3HAHUS I/l pellieHus (PU3NYecKHX 32/1a4; ONpeAesiTh: XapaKkTep
¢duznueckoro npoiecca no rpaduky, Tadbaune, popmyse; NpoayKThI

AJIEPHBIX PEaKLUii Ha OCHOBE 3aKOHOB COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsi/ia U MacCOBOIO YHUCIIA;

U3MEPSATh: CKOPOCTh, YCKOPEHHE CBOOOIHOTO MAaJIEHHUsI, MACCY TeJla, TIIOTHOCTh BEIIECTBA,

CuIy, paboTy, MOIIHOCTb, SHEPTUIO, KOIPPUIIMEHT TPEHHSI CKOJBKEHHUS, BIAKHOCTh BO3/1yXa,
YACIbHYIO TeIIOEMKOCTD BEIIECTBA, YACIBbHYIO TEIUIOTY IJIaBJIEHUS JIbJa, SJIEKTPUUECKOE
conpotusiienue, /C 1 BHyTpeHHEE CONPOTUBIIEHNE NCTOYHUKA TOKA, TOKA3aTelb MPEIOMIICHUS
BEII[ECTBA, ONTHYECKYIO CHUITY JIMH3bI, JNIMHY CBETOBOU BOJIHBI; TPEICTABIIATH PE3YyIbTaThl U3MEPEHU I
C YYETOM MX MOTPEIIHOCTEMH;

NPUBOIUTH MPUMeEPHI NPAKTHYECKOT0 NpUMeHeHus1 GU3nYeCKNX 3HAHUI: 3aKOHOB

MEXaHHUKH, TEPMOJUHAMHKH U SJICKTPOJUHAMHUKHU B DHEPTE€TUKE; PA3TUYHBIX BUIOB
ANIEKTPOMATHUTHBIX U3TYYEHUH JJIS Pa3BUTHS PAIUO- U TEIICKOMMYHUKAITUN; KBAHTOBOW (PM3HUKHU B
CO3JJaHUU SJIEPHON SHEPIEeTUKH, J1a3€POB;

BOCIIPMHUMATH U HA OCHOBE MOJIy4YeHHbIX 3HAHUI CAMOCTOSITEJILHO OLIEHUBAThH
uH(popMaIIrio, cosiepkaitytocs B coodenusx CMU, HaydHO-TIOMYISIPHBIX CTaThsX;

HCMO0Jb30BATH HOBBIE MH()OPMAIITMOHHBIE TEXHOJIOTHH JIJIsl TOMCKa, 00paOOTKHU 1
npenbsBiIeHUS HHPOpMaIK 1Mo PU3KMKE B KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsx (cetu HTepHeT);

HCMO0Jb30BATH NPHOOPEeTEHHbIE 3HAHUS M YMEHHSI B MPAKTHYECKOM 1eATeIbHOCTH U
MOBCEeIHEBHOI KU3HHU 1151 o0ecrieueHrs 0€30MacHOCTH KU3HEIEATETHHOCTH B MPOIIecce
WCITOJIH30BaHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX JIEKTPONPHOOPOB, CPEACTB PaIuo- U



2)

3)
4)

TEJICKOMMYHUKAIITMOHHOW CBSI3U; aHAJIM3a U OLEHKH BJIMSHUS HA OPraHU3M YeJIOBEKa U APyrue
OpraHU3MBbI 3arPSA3HEHUS OKPYKAIOIIEH CPEIbl; PAlMOHAIBHOTO MPUPOIONOJIB30BAHUS U 3AIUTHI
OKPYKAIOIIEH CPeJIbl; OMpeIeIeHIs] COOCTBEHHOUN MO3UIIMH 10 OTHOIIEHUIO K AKOJIOTHYECKUM
npo0iieMaM U MOBEJICHUIO B IPUPOIHOI cpeie.
[TpodunpHEI ypOBEHB CTaHIAPTA YUCOHOTO IPEIMETa BHIOUPACTCS UCXOS U3 JIMYHBIX
CKJIOHHOCTEH; moTpeOHOoCTel 00y4aroerocss 1 OpUEeHTUPOBAHUE €ro Ha MOATOTOBKY K
nocieayomemMy npodeccnoHaIbHOMY 00pa30BaHUIO HITH MPO(EeCCHOHAIBHON AEITEIbHOCTH U
PUOOpPETEHUS MPAKTUYECKOTO OIbITA JESTeIbHOCTH, MIpeIIecTBYIOLEeH npod
Pe3yabTaThl 0CBOCHUS Kypca QU3NKHU
JINYHOCTHBIE pPe3yJIbTAThI:
® B IICHHOCTHO-OPUEHTALIMOHHOH c(hepe — YyBCTBO FOPAOCTHU 32 POCCUHCKYIO (PU3HUECKYIO HAYKY,
TYMaHH3M, [OJI0KUTEIBHOE OTHOILIEHUE K TPYAY, LIEIEYCTPEMIIEHHOCTD;
® B TPYyIO0BO# chepe — TOTOBHOCTh K OCO3HaHHOMY BbIOOpY JajbHeilel 00pa3oBaTebHOM
TPaeKTOPHUHU;
® B [I03HABATEIbHOU (KOTHUTUBHOM, MHTEIUIEKTYaIbHOM) chepe — yMEHHE yIPaBIsATh CBOCH
IIO3HABATEJIBHON JEATEIbHOCTHIO.
MeranpeameTrHbie pe3yJabTaThbl:
HCIIO0JIb30BAHUE YMEHUI U HABBIKOB PA3JINYHBIX BUJIOB [TI03HABATENILHON JEATEIbHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(POPMAIIMOHHBIN aHAIN3, MOACIMPOBAHUE U T.1I.) JUIS
M3YYEHUS PA3JIMYHBIX CTOPOH OKPYXKAKOUIEH JEHCTBUTEIBbHOCTH,
MCIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpanuii: GopMynupoBaHue TUIIOTE3, aHAIHU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHre, CHCTeMaTU3allls, BbISIBICHUE TPUUNHHO-CIIEICTBEHHBIX CBA3CH,
ITIOMCK aHAJIOTOB;
yYMEHHE T€HepUPOBATh UACH U OMPEACIATh CPEICTBA, HEOOXOAUMBIE JIJIsl UX Peaan3aluy;
YMEHHE OMPEEINATh LEeIH U 33JIa4H e TEIIbHOCTH, BHIOMPATh CPEACTBA pealn3alliy Lejei u
MIPUMEHATH UX Ha IIPAKTHUKE;
WCIOJIb30BAHNE PA3IMYHBIX HCTOYHUKOB ISl MTOTyYCeHUS (PU3NIEeCKON MHPOPMAIUH, IOHUMaHHE
3aBUCHMOCTH COJIepKaHUs ¥ (POPMBI IPEICTaBICHUS NH(OOPMAIIUH OT 11eIe KOMMYHHKAITUU U
aapecara.
IIpenmeTHble pe3yJbTaThl (Ha 6a30860M ypoeHe):
1) B mo3HaBaTeNbHOM chepe:

® JaBaThb OIMMPCACIICHUA N3YUYCHHDBIM IMOHATHUAM,
¢ HAa3bIBATbh OCHOBHBIC MOJIOKCHUA N3YUCHHBIX TeOpI/Iﬁ N THUIIOTC3,
¢ OIHUCBIBATH JEMOHCTPALUOHHBIC U CaMOCTOATCIIBHO ITPOBCACHHBIC SKCIICPUMEHTHI, UCITOJIB3Yyd JIA

ATOT0 €CTECTBEHHBIN (PyCCKUM, pOJTHON) SI3BIK U SI3BIK (PU3MKH;

e KJaccUUIUPOBATH U3YUCHHBIE OOBEKTHI U SIBJICHUS;
e JIeTIaTh BBIBOJBI M YMO3AKIIIOUCHUS U3 HAOIIOICHUM, U3y4EeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,

IMPOrHO3UPOBATH BO3MOKHBIC PC3YJIbTATHI,

® CTPYKTYpUPOBaTh U3yYECHHBIH MaTepHal;
® UHTEPHPETHPOBATH GUINUECKYIO HH(OPMAIIHIO, TOTYYSCHHYIO U3 IPYTUX UCTOYHHUKOB;
® [IPUMEHSTHh NPUOOPETEHHbIE 3HAHUS 110 QU3MKE [Tl PEIICHUs TPAKTUUECKUX 3aj1ay, BCTPEUYArOIINXCs

B HOBCCI[HGBHOI\/’I KU3HU, 114 0€30I1aCHOT0 MCIIOJIBL30BAHUS OBITOBEIX TEXHUUYECKUX yCTpOfICTB,
palMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/bl;
B [IECHHOCTHO-OPUEHTAIIMOHHOM cdhepe — aHATU3UPOBATh U OILICHUBATH MOCJIEICTBUSI 111 OKPY>KaIOIIIEH
Cpebl OBITOBOM U MPOU3BOJICTBEHHON JESITEILHOCTH YEIOBEKA, CBI3aHHOM C MCIOJIb30BaHUEM
(UBUYECKUX TMPOIECCOB;
B TPYAOBOH cpepe — MPOBOIUTH PUINIECKUI IKCTIEPUMEHT;
B c(hepe huzmdeckoit KyIbTyphl — OKa3bIBaTh MEPBYIO MIOMOIIL TIPH TPaBMax, CBSI3aHHBIX C
71a60paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHHUYECKUMHU YCTPOHCTBAMHU.
Wzydenue kypca ¢pusuku B 11 k1acce CTpyKTypUpPOBaHO HA OCHOBE (PU3UYECKUX TEOPUH CIISTYIOIIUM

06pa30M: QJICKTPOANHAMUKA, SJICKTPOMAIrHUTHLIC KoJieOaHMs U BOJIHBI, KBAHTOBAs1 (I)I/I3I/IK8., CTPOCHUC
Bceenennoii. O3HakoMICHHE ydqaluuxcda ¢ pasaciomMm «®PH3uKa 1 METOIbI HAay4YHOT'O IIO3HAHUA»
npeamnojaaracTcsda MpoBOAUTD IMPU U3YUCHUHN BCCX PA3ICIIOB Kypca.



Conep:xanue yueOHOIro MaTepuasa
(170 gacoB, 5 yacoB B HEJEINIO)

OCHOBBI 3J1eKTPOAMHAMHUKH (MPO0JIKeHHUe) (27 4acoB)
Nunykiusa MarHuTHOTO 1107151, [IpuHIMN cynepno3uiiyi MarHuTHbIX noseil. Cuita Amnepa. Cuita
Jlopenmna. DnekTpousMepuTenbHbIe TPUOOPHl. MarHuTHBIC CBOMCTBA BelIeCTBA. MarHUTHBIN MOTOK.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papazges. Buxpesoe anexrpuueckoe nolie. [Ipasuiio Jlenia.
Camounaykuusa. MTHAYKTUBHOCTh. DHEPrUsl MarHuTHOro nosist. Jlemonctpaunu MarautHoe
B3auMo/ieicTBUE TOKOB. OTKJIOHEHHE 3JIEKTPOHHOI'O MyYKa MArHUTHBIM 110JIEM. MarHuTHbIE CBOMCTBA
BeulecTBa. MaruutHas 3anuch 3Byka. 3aBucuMocTh J/1C HHAYKINN OT CKOPOCTH U3MEHEHUS
MarHuTHOTO NOTOKA. 3aBUCUMOCTh DJ[C caMOMHAYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U
MHAYKTHBHOCTH IIPOBOJIHUKA.

JlaGopaTopHblie padoThI

1.HaGnronenust 1eicTBUsI MAarHUTHOTO MOJIST HA TOK

2.M3yueHus SIBJICHUS 3JEKTPOMArHUTHON MHIYKIIMU
Kone6anus u Bosnbl (40 4)
Konebatenbublit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KojieOaHus. BeIHYK1eHHbIE
AJIEKTPOMArHUTHBIC KoeOanus. [lepeMeHHbIN TOK. [[eficTBYOMINE 3HAYCHHSI CUITBI TOKA M HATIPSKCHHUS.
KoHnzeHcaTop 1 KaTymka B LIENU NEPEMEHHOTO TOKA. AKTUBHOE CONPOTUBIIEHUE. DIEKTPUUECKUN
pesonanc. Tpanchopmarop. [IponsBoacTBo, nepenava u moTpedICHUE MIEKTPHUECKON IHEPTUH.
DJIeKTpoMarHuTHoe noje. Buxpesoe anexkrpudeckoe noje. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. [IpuHIMIBI paguocBs3u u TeneBuaeHus. JleMoncTpauuu
CBoOOIHBIE AEKTPOMArHuTHbIe Kojebanus. OciuiorpaMMa nepeMeHHoro Toka. Konaencarop B
L[eny nepeMeHHoro Toka. Karymika B 1ienu nepeMeHHoro Toka. Pe3oHanc B ocie10BaTeIbHOM LENH
nepeMeHHOro Toka. ClokeHue rapMOHUYECKUX KojebaHui. ['eneparop nepeMeHHoro Toka.
Tpanchopmarop. M3nydeHue u mpuem 3JIeKTPOMarHUTHBIX BOJTH. JIaGopaTopHbie paGoThl
3.0mpenenenne yckopeHus CBOOOAHOTO MaJACHUS TP IIOMOIIY MasiTHUKA.
OnTuka (32 yaca)
Caer kak snekTpoMarauTHast BojHa. Ckopocth cBeta. HTepdepenus ceera. KorepeHTHOCTb.
Hudpakmus ceera. Audpaknuonnas pemerka. [lonsipuszamnus cBera. 3aKOHBI OTPAXKCHUS H
npesnomieHus ceera. [lonHoe BHyTpeHHee oTpaxenue. J(ucnepcus ceera. Paznuunbie BUIbI
AJIIEKTPOMATHUTHBIX U3IyYEHUH, UX CBOMCTBA U MPAKTUYECKUE ITpUMeHeHns. PopMyra TOHKOU JIMH3BI.
OnTuueckue npubopsl. Pazpemaromias cnocoOHOCTh onTHUeckux mpubopos. [locTynarsl ciennanbHOM
TEOPUHU OTHOCUTENBbHOCTH DWHINTeHHA. [IpocTpaHcTBO M BpeMs B crieliMalibHOM Teopuun
OTHOCUTENBHOCTH. [losiHas sHeprus. DHeprus nokos. Penaruucrckuil uMiyiasc. CBA3b NOTHON
SHEPrUH C UMITYJILCOM U Maccoi Tena. JlepekT Macchl ¥ SHEprus CBA3H.
JleMoHCTpALUK.
OTtpaxkeHue U NMpeIoMIIEHNE JIEKTPOMArHUTHBIX BOJIH.
Wutepdepeniys u audpaxius 371€KTPOMarHUTHBIX BOJIH.
[Tonsipu3zanus 3I€eKTPOMAarHUTHBIX BOJIH.
Monaynsiuus u 1eTeKTHPOBAaHNE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHU.
JIeTeKTOpHBINA paANOIIPUEMHUK.
WnTepdepeniys ceera.
Hudpaxus cserta.
ITostHOE BHYTpEHHEE OTpaKEHUE CBETA.
[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.
[Tonmy4yeHue crniekTpa ¢ HOMOIIBIO AU(PPAKITMOHHON PEIIETKH.
[Tonsipusanus ceera.
Crnextpockon. @oroannapart. [Ipoekimonnslii annapar. Mukpockorn. Jlyna Teneckon
JlaGopaTopHbie padoThI
4.MI3mepeHune nokasaressi IpeJoMIICHHs] CTEKJIA.
5.0mnpenenenre oNTUYECKON CHIThI U (DOKYCHOTO PACCTOSIHHS COOMPAIONIEH JTHH3HI.
6. I3MepeHue UIMHBI CBETOBOM BOJIHBI.
7.01eHKa HHPOPMAITHOHHON EMKOCTH KOMITakT-aucka(CD)
KpantoBas ¢usuka (344) ['unoresa M.I1lnanka o kBantax. @orosddexr. Onbirer A.I'.Cronerosa.
VYpaBuenne A.DunmreitHa s Gotodddexra. Doton. OnsiTel [1.H.JIeGenera u C.1.BaBumnoga.



ITnanerapnas moaens aroma. KBaHTOBBIE ITOCTYNaThl bopa u muHelarTele criekTpsel. 'unoresa ne
Bpoiinst o BoHOBBIX cBoMcTBax yactuil. Judpakius anextponoB. COOTHOIIEHHE HEOTPEIeIeHHOCTEM
['eiizenOepra. CnoHTaHHOE U BBIHYXKIACHHOE M3y4eHue certa. Jlazepsl. Mojenu cTpoeHusl aTOMHOTO
sanapa. SAnepusie cuibl. HykiioHHas Mozens siapa. DHEprus CBSA3M sifpa. S nepHble CIeKTPhI. AnepHbie
peakuuu. Llennas peakuus neneHus saep. AnepHas sHepreTuka. TepMosIepHbIA CUHTES.
PannoaktuBHOCTb. [lo3uMeTpusi. 3aK0H paguoakTUBHOTrO pacnajga. CTaTUCTUYECKUM XapakTep
IIPOLIECCOB B MUKPOMUPE. DIeMEHTapHble YacTUllbl. DyH1aMEHTaIbHbIE B3aUMOIEHCTBUSA. 3aKOHBI
COXpaHEHHUs B MUKpomupe. JleMOHCTpanun
dotorddexr. JInnelyarsie ciekTpsl uznydenus. Jlazep. Cuerunk noHnsupyoomux yactuil. Kamepa
Bunscona. @ororpadpuu TpeKoB 3apsSKEHHBIX YaCTHII.
JlabopaTopHbie paGoThl
8.Habmronenne nuHEHYaThIX CIIEKTPOB
Ctpoenue Beesennoii (11 1)
Conneynas cuctema. 3Be3/1bl U HCTOYHUKU UX dHEprun. COBpeMEHHbIE IPEICTABICHUS O
npoucxoxaeHnu u 3somonuu ConHua u 38e31. Hama [NanakTuka. J[pyrue rajnakTuku.
[TpocTpancTBeHHbIe MacTaObl HaOMIOAaeMoi Beenennoit. [IlpuMeHuMOCTh 3aKOHOB (DM3UKH JIJIsT
00BSICHEHUS IPUPOJIbI KOCMHUECKUX 00BEKTOB. «KpacHoe cMeleHne» B CIIeKTpax rajJaKTHK.
CoBpeMeHHbIE B3IJIs/Ibl HA CTPOCHHUE U 3BOJIIOLMIO BeeneHnHoil.
JleMoOHCTpaL U
1. ®ororpaduu ConHua ¢ NATHAMU U IPOTYOEpaHIIAMHU.
2. ®otorpaduu 3BE3IHBIX CKOIUICHUN U ra30MbUIEBBIX TYMaHHOCTEH

3. ®ororpaduu rajJaKTHK.
IIpakTukym (16 yacoB)
O0o0maroniee noBTopeHue (8 u)
2 yaca — pe3epB



TeMaTnuyeckoe MIIAHMPOBAHUE

Neni/m HaumenoBanuepasnenos u teM KommuectBo BocnurarenbHbIi KOMIIOHEHT

y4eOHOro IpeIMeTa 4acoB 1200(0) % MPOTPAMMBI

Pa3nea 1. DJJIEKTPOJANHAMMUKA (274)

1.1 [ToBTOpenue Kypca 3a 10 kmac 4 bubnuotexka [JOK npuBAeKaTb BHUMaHME LWKOJbHUKOB K
https://m.edso0.ru LLeHHOCTHOMY acneKTy M3y4aeMbiX Ha
http://school-collection.edu.ru/ VPOKE AB/IEHMIA, OPraHN30BbIBaTL PaBoTy
https://infouro}(.ru/ Y4aLLMXCcA € couManbHO 3HaYMMOM

1.2 MarauTHOE TI0JIe 10 ntps:/ipptontine.or! MHbopmaLmen ~ obeyxaare,
BbICKA3blBaTb MHEHME;
1.3 [SmexkTpoMarHuTHAsS HHIYKIHS 13 MCMONb30BaTb BOCMUTATEIbHbIE
HToro mo pazueny 27 BO3MOMHOCTU COAepKaHUA yuebHoro
Paszaen 2. KONEBAHUA U BOJIHbI (40 u) MPEAMETA HEPES AEMOHCTPALNIO NETAM
NPMMeEpPOB OTBETCTBEHHOTO,

2.1 MexaHudeckre KoJieOaHus 9 bubmmoreka [JOK FDaKAAHCKOTO NOBEAEHMA, MPOABNEHNSA
hitps://m.eds00.ru . Henosekontobma n nobpocepaeyHoCTH;
http://school-collection.edu.ru/

2.2 JJIEKTPOMArHUTHBIE KOJICOaHUSI 12 https://infourok.ru/ cnocobeTeosate npoeccuoHancHomy
https://ppt-online.org/ CaMOoOnpeAeNeHUNIO LKObHUKOB

MHULMUPOBATb U NOAAEPKMBATD
2.3 [[Ipou3BOACTBO, MEpeaada U UCIIOIb30BAHUE 4 MCCNen0BaTe/IbCRYIO U
DIIEKTPHYECKON YHEPIHH MPOEKTHYIO AEATENbHOCTb LKObHUKOB
opraHu3aums obLeHus
2.4 MexaHU4eCKHe BOJIHBI 6 dopmMmupoBaTh M pPa3BUBaATb HaBblKM,
3HaHWA 0 340POBOM 06pa3e KMU3HU
aKTMBM3MPOBATb NO3HABATE/IbHYIO

2.5 DJIEKTPOMAarHUTHBIEC BOJIHBI 9 AKTUBHOCTB

HUToro no pasneny 40



https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/

Pasznea 3. OIITUKA

3.1 CBETOBbIE BOJIHbI 22 bubmuoreka [JOK
3.2 PNIEMEHTbI TEOPUWM OTHOCUTE/IBHOCTY 4 https://m.edso0.ru
http://school-collection.edu.ru/
3.3 MN3nyyeHne n cnekTpbl 6 httpsslllnfouro}(.ru/
https://ppt-online.org/
Wroro no pazaeny 32
Pasnen 4. KBAHTOBASI ®U3UKA
4.1 CBETOBBIC KBAHTHI 7
4.2 IAToMHas Qu3nka 7
4.3 Dur3rKa aTOMHOTO si/ipa. DJIeMEHTapHbIe 20
gacTuisl (20 u)
HToro mo paszneny 20
Paznen 5. Acrponomust
5.1  |CoaHeyHas cucTemMa 3
5.2 | ComnHie u 3BE31b1 8
HTroro no pasaneny 11
Pa3nea 6 . O6001mariee NoBTOpeHne 8
Paspea 7. IIpakTukym 16
OBIIEE UNCJIO HACOB 170



https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/

JIMCT n3MeHEeHU B TeMATHY€CKOM IJIAHUPOBAHUH

Ne
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nupekTopa no YP
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