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1. IMosicHUTEIBbHAA 3ANMUCKA

JlaHHBI Kypc TpeaHa3HayeH [ ydalquxcsi o0Ieo0pa3oBaTelbHbIX
yupexaennit 11 kmaccoB (yueOnuk I'. 5. Msaxumes, b. b. byxosues, B.M.
Yapyrun), wusydarouux (QU3MKy Ha 0a30BOM YypOBHE, HO HWHTEPECYIOLIUXCS
¢u3uKoil U nuanupyomux caasate EI'D no npeamery.

[Iporpamma npeIMETHOrO Kypca YYUTHIBACT WHeJM OOy4YeHHUs y4dalluxcs
CpelHEW MIKOJbl MO (U3UKE U COOTBETCTBYET TOCYAAPCTBEHHOMY CTaHIApTy
¢uznueckoro oOpazoBaHus. Marepuasn u3IaraeTcsi Ha TEOPETUYECKON OCHOBE,
BKJIIOYAIOIEH BOMIPOCHI AIEKTPOJUHAMUKH, ONTUKK M KBaHTOBOM (husuku. Kype "
«Pu3uKa B 3a1a4ax U IKCNepUMeHTax» ' paccuuTaH Ha 17 yacos.

[Ipouecc pemienust 3aa4 CIy>KUT OJHUM U3 CPEJICTB OBJIAJICHUS CUCTEMOM
HAy4YHBbIX 3HAHUU MO TpeaAMeTy. 3aJaud BBICTYNAOT JEHWCTBEHHBIM CPEICTBOM
(dopMHpOBaHUS OCHOBOIOJATAIOMIMX 3HAaHUM W yueOHBIX ymeHuH. B mporiecce
pElIeHHs y4allrecsl OBJIaJIEBAIOT METOJIAMHU MCCIIEOBAHUS PA3IMYHBIX SBICHUN
PUPO/IbI, 3HAKOMSITCSI C HOBBIMHU MTPOTPECCUBHBIMU MJIESIMH M B3TJISIIAMHU.

Cucrematuyeckoe peIIeHHE 3a/ady CIHOCOOCTBYET Pa3BUTHIO MBIIUICHUS
yyaniuxcs, BOCIIUTHIBAET Tpynosooue, HACTOWYMBOCTD, BOJIIO,
IEJICYCTPEMIICHHOCTh, KOJIOCCAJIbHOE TEpIICHHE, SBISIETCS CPEICTBOM KOHTPOJIS
3HAHWUM, YMEHUUN U HAaBBIKOB.

[Iporpamma pa3paboTaHa ¢ TaKMM pacdyeToM, YTOOBI ydaluecs MOTy4uIu
JI0OCTaTOYHO MPOYHBIE 3HAHMS MO ¢u3nke U B BY3e cMornm nocBsTuTh Oosbliie
BpeMeHU IPo(dhecCHOHATBHOM MOATOTOBKE MO BEIOPAHHOM CHEIMAIBHOCTH.
Peanu3anusi  o0pa3oBaTeJIbHBIX  NPOrPaMM  €CTECTBEHHOHAYYHOH M
TEXHOJIOTHYECKON HaNpPaBJEHHOCTeH 10 ¢u3uke ¢ HCHOJIb30BAHHEM
ooopynosanusa unenrpa «TOUKA POCTA»7-11 kaaccsl/MUHHCTEPCTBO
npocsemieHus Poccuiickoii ®enepannn/,2024r.

OO0mas xapakTepucTHKA MPOrpPaMMbl 3JIEKTUBHOI0 Y4e0OHOI 0 Kypca
«®@u3uka B 3aJ]a4aX U IKCIIEPUMEHTAX)

Peanuzanmst mporpaMmbl  OCYIIECTBISETCA IO y4eOHOMY TIOCOOHIO
I'pomueBoit O.M. ®duzuka. EI'D Ilonueii kypc A, b, C. CamocrosrenbHas
noaroroska k EI'D.— M. «DOk3amen», 2022 r.

Bun xypca - npoduinsHO-OpUEHTUPOBAHHBIH.

OnHo U3 TpyAHEHIIMX 3BEHBEB Y4EOHOro Mpoliecca — HAyYUTh y4alluxcs
pemath 3amaud. Yamie Bcero (pU3WMKy CUHMTAIOT TPYAHBIM MPEAMETOM, TaK Kak
MHOTHE y4alllhecsl TI0X0 CHPABISIOTCS C PEIICHUE 3a/1au.

Heo6xoauMocTh co31anusi JaHHOTO Kypca BbI3BaHa TEM, 4TO TpeOOBaHUS K
MOATOTOBKE MO (PU3HMKE BBIMYCKHUKOB IIKOJIBI BO3POCIH, B CBSI3U C BBEJICHHEM
€MHOTO TOCYJapCTBEHHOI'0 3K3aMEHa.



[Iporpamma kypca mnpenamnosnaraer NMpOBEACHUE 3aHATUNA B BUIE JICKUUU M
CEMUHAPOB, a TaKX€ WHIAUBUJYaJIbHOE DPEIICHUE 3a/ad PEKOMEHJIOBAHHBIX IS
noarotoBku k EI'D no ¢usuke.

[Ipu pemniennu 3a1a4 Mo 3AEKTPOAUHAMUKE TJIABHOE BHUMAHUE 00palaeTcs
Ha popMHUpPOBaHNE YMEHUH peliaTh 3a7a4u, Ha HAKOIUICHHE OTbITa PEIICHUs 3a/1a4
pa3nuuHoOM ciokHOCTU. Pa3z0uparoTcsi 0COOCHHOCTH pEIIeHHs 3ajlad B KaXJIOM
pasnene (GU3MKHU, TPOBOJUTCS aHAIU3 PEUICHUS, U PacCMaTPUBAIOTCS Pa3JIMUHbIC
METOJbl M TpHUEMbl pemieHus (puznueckux 3anad. [locTeneHHO CKiIaabIBaeTCs
oOlllee TMpeACTaBIEHUE O PEHICHWH 3a/]ad KaK OIHMCAaHWUE TOro WM HMHOTO
(u3nUecKoro ABJICHUS PU3NUECKUMH 3aKOHAMH.

[IporpamMma 3JIEKTUBHOT'O Kypca COTJIacOBaHa C COJEpKaHUEM IMPOTpaMMBbl
no ¢usuke i 10-11 wmacco I'.5. MskuiieBa u sBIseTcss €€ CyIeCTBEHHBIM
JTIOTIOJTHEHHUEM.

Kypc paccuuran Ha 1 rog oOydenusi: Bcero 17 yacos.

I[OCTI/I)KGHI/IC IIAHUPYEMBIX PC3YJIbTATOB OICHUBACTCA II0 YCICHIHOCTHU
BBIITOJTHCHUA TCMATHYCCKHNX TCCTOB B (1)0pM€ EI'D MyTeéM CaAMOOIICHKHU.

Heau n 3a1a4m 31eKTUBHOI0 Y4eOHOro kypca «®usuka B 3a1a4yax u
IKCIIEPUMEHTAX»

ue.m, Kypca:

3HaKOMCTBO C YPOBHEM TpeOOBaHU K 3k3aMeHy 1o pusuke B popmate EI'D
Y TIOJITOTOBKA yYaIINXCA K YCBOCHHUIO ATOTO YPOBHSI.

3aiaum Kypca:

=

pa3BuTHE (PU3NYECKON HHTYHULINU;

2. TIpUOOpETCHUE OMPEICIICHHOW TEXHUKU pPElIeHUs 3ajad Mo (Hu3uKe B

COOTBETCTBHHM C BO3pACTAIONIUMU TPEeOOBAHUSIMH COBPEMEHHOTO

YPOBHS TIPOIIECCOB BO BCEX 00IACTSIX )KU3HEEATEILHOCTH YEIIOBEKa,

aHAJIN3 CTPYKTYPHI pEIeHUs 3a/1a4,

chopMHUpOBaTh MOPSAOK COCTaBa OMEpAIHii, KOTOPhIE JOJKHBI OBITH

BBITIOJTHEHBI B MPOIIECCE PEIICHUS 3aa9H,

5. Hay4YUTh OCHOBHBIM OIEpAIUsM, U3 KOTOPBIX CKJIAJIBIBAETCS IMPOIIECC
perieHus 3aaad,

6. MO3HAKOMHUTH CO CTPYKTYpOH PAIlMOHATBHON MOCIIEI0BATEIIHHOCTH
BBITIOJIHEHUS OTIEPALIHiA,

7. HAy4UTb NMEPEHOCHUTHh YCBOCHHBIN METOJI PEIICHUS 3a71a4 TI0 OJHOMY
paszeny Ha penieHue 3a7a49 Ha ApYTrue pas3ielbl IpeaMeTa,

8. moOWTBCS OMPENCIICHHOTO YPOBHS  CHOPMHUPOBAHHOCTH  YMEHUSA

pelIeHus 3a1a4.
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OCHOBHBIC YPOBHH:
MEepPBbI ypOBEHb — YyMEHHE aHaM3UPOBaTh COJACpP)KAHHE 3aJayH, €ro,

BBITIOJIHAThH OT/ACJIBHBIEC ONEepalnu, o0re sl OOJIBIIOTo Kilacca 3a/1ay;

BTOPOH YPOBEHBb — OBJIAJICHHUE OTIEPAIIUSIMHU, CBI3aHHBIMH C OCOOECHHOCTSIMU
WCITOJIb30BAHUSL  PA3JIMYHBIX CIIOCOOOB pemieHUs 3aaad  (BBIYMCIUTEIIBHBIX,
rpa)MIeCKUX, KAYECTBEHHBIX, SKCIIEPUMEHTAIIbHBIX );

TPETHA YPOBEHb — OBJIAJICHUE CUCTEMOM CIIOCOOOB W METOJIOB PEIICHHUS
3a/1ayu, aJITOpUTMaMH PEIICHHS 3a7a4 110 KOHKPETHBIM T€MaM pa3/iejioB (PU3NKH H
OOIITUM aJTOPUTMOM PEIICHUS 3a]1a4;

YeTBEPTHIH YpPOBEHb — OBJIAQJCHUE HOBBIMH CIIOCOOAMH  pEIICHUS
du3nUecKkuX 3a7a4, YMEHUIO PUMCHITh OOIINUN aJlrOPUTM K PEIICHUIO 3a7a4 10
TEMaM U pasjienam;

ISATBIA YPOBEHBb — YMEHHUE MIEPEHOCA CTPYKTYPHI ACATCIBHOCTH IO PEIICHUTO
dusnuecknx 3a7ad Ha pEIICHHWE 3a7ad MO0 JPYTrUM IPeAMETaM eCTECTBEHHOTO
mukia ( XuMuu, OUOJIOTHN).

OO0mas xapakTepuCTHKA JJIEKTHBHOI0 Y4e0HOro kypca «®usuka
B 32/124aX U IKCIEPUMEHTAX)

JIaHHBIN 3JIEKTUBHBIA KYpC SIBJISIETCSI CYIIECTBEHHBIM JIOTIOJHEHUEM K
ocHoBHOMY EI'D mo ¢usuke mpeamnonaraet J0CTaTOYHO BHICOKHI YPOBEHBb 3HAHUM
U YMEHMH B pEIICHUU 3a7ad pa3IMYHOW CTENEHU CIIOKHOCTH, 4YTO TpedyeT
MOJIHOIIEHHOTO OOYYEHUS yUAIINXCsl PEIISHUIO 3a/1a4.

DnekTuBHbIN Kype «Dusnka B 3aayax U SKCIEPUMEHTAX» COCTABJICH
s ydamuxces 11 kimacca, mposIBISIONIAM HHTEpPEC K IMpeIMEeTaM €CTECTBEHHO-
HAy4YHOTO IMKJIA WU IUIAHUPYIOIMIMM IIOCTYIJICHUE B TEXHUYECKHE, BOCHHBIC U
MenunuHackrue BY 35l
DJIEKTUBHBINA KYpC BKIIIOYAET PEIICHUE BBIYUCIUTEIBHBIX, JIOTHUECKHUX,
rpaduIecKuX, reOMETPUUYECKHUX, AKCIIEPUMEHTAIbHBIX 3aj1a4 10
AIEKTPOIMHAMUKE, ONITHKE, aTOMHOM U sSIepHOMN (DHU3HKeE.
[Iporpamma Kypca corjiacoBaHa ¢ COjAep)KaHHEM  IporpaMMbl MO (DHU3UKE
s 10-11 xmacco I'.Sl. MskuiieBa, 4To MO3BOJUT OCYIIECTBUTH MOBTOPEHUE,
COBEPIIICHCTBOBAaHUE U MPAKTUYECKOE MIPUMEHEHUE YCBOCHHBIX 3HAHUN U YMEHUH.
B TO xe BpeMs B mporpaMmy 3JEKTHBHOTO Kypca BKJIIOYEH JOTOJHUTEIbHBIN
Marepurall, KOTOPbIH HEOOXO0 UM JIJIsl TOATOTOBKH K IOCTYILICHHIO B BY 351I.
JlaHHass mporpaMma MpeArojaraeT COBEPIICHCTBOBAHME TMOJATOTOBKHU
IIKOJIbHUKOB 1O OCBOCHHMIO OCHOBHBIX pasnenoB (usuku. CopaepxkaHue
AJIEKTUBHOTO Kypca OTJIMYaercs OT ©0a30BOro TIIYOMHOM pacCMOTPEHUS
(GU3UYIECKUX MPOIIECCOB, PACIIUPEHUEM H3yd4aeMOro MaTepHayia 10 CPaBHECHHIO C
MporpaMMHBIM, pa300poM 3ajad, TPEeOYIOIMMX HECTAHJAPTHBIX ITOXOJIOB.
Hactosimass mporpamMma sBISE€TCS JOMOJIHAIONIMIEH MaTepuall K OCHOBHOMY
y4ueOHUKY puzuku. OHa MO3BOJISIET O0Jiee TITyOOKO M OCMBICIICHHO H3y4daTh



MIpaKTUYECKUEe M TeopeThuueckue Bompockl (¢u3uku. IlporpamMma mnocssieHa
PaCCMOTPEHUIO OTACIBHBIX TEM, BaXKHBIX Ul YCIICIIHOIO OCBOCHUSA METOIOB
pellleHus 3aaad IIOBBIIMIEHHOW CJIO0XKHOCTH. B mporpamme paccMarpuBaroTCs
TEOPETUYECKHUE BONPOCHI, B TOM YHUCJE TMOHATHUS, CXEMbl M TI'paUKd, KOTOpbIE
4acTo BCTpeyaroTcs B GOPMYIHPOBKAX KOHTPOIBHO- U3MEPUTEIBHBIX MAaTEPUATIOB
no EI'D, a Takke nmpakTudeckas 4acTb. B IpakTHUeCcKO 4acTh paccMaTpUBAIOTCS
BOIIPOCHl II0 PELICHUIO JSKCIIEPUMEHTAIBHBIX 3a4a4, KOTOPBIE IO3BOJISIIOT
INPUMEHATh MaTEMaTUYECKUE 3HAHMS M HABBIKM, KOTOpPbHIE CIOCOOCTBYIOT
TBOPYECKOMY U OCMBICICHHOMY BOCIPUATHUIO MaTepUaa.

IIporpaMMa  37I€KTMBHOTO  Kypca  corjacoBaHa ¢  TpeOOBaHMAMMU
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJIAPTa M COJAEP)KAHUEM OCHOBHBIX
nporpaMMm Kypca ¢Gu3MKd NpopuiabHOM mIKOJbl. OHAa OPUEHTHPYET YUMUTENS U
YYEHUKaA Ha JajbHEMIIEe COBEPLICHCTBOBAHUE YK€ YCBOCHHBIX yYallUMMCS 3Ha-
HUW U YMEHHUU.

2. Copnep:xxaHue 3JeKTHBHOr0 yuyeOHOro Kypca «@®usuka B 3agadyax M
IKCNEPUMEHTAX))

DJEeKTPOMATHETHU3M.
B3aumMopelicTBue  TOCTOSHHBIX ~ MarHuToB.  Hampamienue BEKTOpa

MarHuTHOM uWHAyKnuu. [lpuHnmMn cynepno3uuuu mojied. 3akoH Awrepa.
Hanpasnenne cunbr Amnepa. Cuna Amnepa. Cuna Amnepa. Cuna JlopeHia.
JIBU)KEHHE 3apsHKEHHBIX YAacTHL B MAarHUTHOM TIOJI€. 3apsKEHHbIE YacTULBI B
ANEKTPUYECKOM W MArHUTHOM Ioj€. fIBI€HUE S3JIEKTPOMAarHUTHOW WHIYKLHH.
MaruuTHeli  MOTOK. 3aKOH  AJIEKTPOMAarHWUTHOW  MHAYKIUU.  V3MeHeHue
MAarHuTHOTO TMOTOKa. VI3MeHeHue WHAYKIMH MarHuTHoro mnous. l3meHeHue
mwiomaau kKoutypa. DC MHIYKIUMU B ABUXKYIIMXCS NMPOBOAHUKaX. V3MeHeHue
yria MeXJ1y KOHTYpOM U MojeM. BpamieHune paMKud B OJHOPOJAHOM MAarHUTHOM
nosie. IIpaBuno Jlenna. Camounaykuusi. MHIYKTUBHOCTb. DHEPrusi MarHUTHOTO
HOJISL.

DJIEKTPOMATHUTHBIE K0J1e0AHUS W BOJHBI.
VYpaBHenue u rpaduk konedarenpHOTO TMpoiecca. KomebaTenbHbIi KOHTYP.

Cuiia Toka B KaTylike, 3apsij U HampsbkeHue Ha KoHjaeHcatope. CB0OOOIHbIE
AJIIEKTPOMArHUTHBIC KoyieOaHus. 3aKOH COXPAaHEHHS HHEPruu. BhIHYXICHHBIC
ANeKTpoMarHuTHeie KoneOanws. Pesonanc. Ilepemenuswiii Tok. IlpomsBosacTso,
nepemadya W MOTpeOJeHWE  DJISKTpUYEecKor  sHepruu. Tpanchopmatop.
DONEeKTpOMAarHUTHbIE BOJHBI. [[muHa BonHBI. PaznuyHbie BUABI 31€KTPOMArHUTHBIX
W3JIy4YCHUH U UX MPAKTUYECKOE MPUMEHCHUE.

Onruka.
[IpsmoniHEHOE PACHpPOCTPAHEHUE CBETA. 3aKOH OTPAXKEHUs CBETA.
N3o00paxenue nmpeamera B IJIOCKOM 3epKajie. 3akoH npesnomiieHus ceeta. [loaHoe

5



BHyTpeHHee oTpaxkeHue. JIuuzpl. Ontuueckue npudbopsl. HM3o00paxkenue
CBETAIMXCS TOYEK M TMpeaMeToB B coOuparomieit nunH3e. HM3o0paxeHue
CBETAIIMXCA TOYEK M NPEIMETOB B paccemBarolmled jmH3e. Onrhdyeckas cuia
nuH3bl. opMyia TOHKOM JUH3bI. JeicTBUTENbHOE N300pakeHne B coOuparoniei
nuH3e. MHuMoe u300pakeHue B coOuparomieil iuH3e. PaccemBaromias JMH3a.
VBenuuenue nuH3bl. BoiHOBBIE cBoiicTBa cBera. JludpakiuoHHas pemeTka.
HNucnepcusa cBera. OCHOBBI CHELUAIBHOW TEOPUU OTHOCUTENBHOCTH. lIpmHummn
OTHOCUTEJIBHOCTH OWHIITEWHA. MHBapUaHTHOCTH CKOPOCTH cBeTa. DOpMYIIbI
CIIEHUAIIBHOW TEOPUU OTHOCUTEIBHOCTH.

KBanrtoBas pusuka.

I'unoreza M. Ilnanka o xBantax. ®otosddexr. Onwitel A. I'. Cronerosa.
VYpaBuenne OiiHmreiiHa s dorodddexra. CBeToBbie KBaHTHI ((hOTOHBI).
I'unoresa ne bpounsa o BOMHOBBIX CBOKMCTBAaX yacTull. [Inanerapuas moaens atoma.
KBantoBbie moctynarsl bopa. Jluneiuateie cnektpsl. HykiioHHass mozaens siapa.
SAnepHble cwiIbl. DJHEPrus CBS3M HYKIOHOB B siApe. PaauoakTUBHOCTH. 3aKOH
paMoOaKTUBHOIO pacraaa. fAnepHelie peakuuu. TepmosiaiepHbie peakuuu. [lenmnas
peaxkuus AeJIeHus aaep.

3. YueOHO-TeMaTHUYeCKUH MJIAH JIEKTUBHOI0 yueOHOro kypca «®usuka B
3aJa4ax U IKCIEPUMEHTaX»

PacnipeneneHue 4acoB 0 TeMaM:

No | Paznen Koi-Bo yac

1 DIEKTPOMArHETH3M. 5

2 DNEKTpOMArHUTHBIE KOJICOAHUS U BOJIHBI. 3

3 OnTuka. 3

4 KBanToBas dusuka. 6
Bcero 17

1. DJeKTpOMArHETH3M — O YACOB.

B3aumopelictBue  MOCTOSIHHBIX ~ MAarHUTOB.  HampaBienue — BekTOopa
MarHuTHOM wuHAYKIUU. [lpuHnun cynepno3uuuu Tmojied. 3akoH Awmrepa.
Hamnpasnenne cunsl Amnepa. Cuna Amnepa. Cunma Amnepa. Cuna Jlopenua.
JIBU)KEHHE 3apsHKEHHBIX YacTHI] B MAarHUTHOM MoOJie. 3apshKeHHbIE YacTHIbI B
JJEKTPUYECKOM M MArHUTHOM TMOJIE. SIBIIEHHE SJIEKTPOMAarHUTHOM WHAYKIIWH.
MarHuTHbli  TOTOK. 3aKOH  3JEKTPOMAarHUTHOM HWHIAyKUUU.  M3MeHeHue
MAarHUTHOTO MOTOKAa. V3MEHEHHEe WHIYKUMH MarHuTtHoro mnons. l3MeHeHue
mwromaau KoHrypa. DJIC uHAYKUMM B ABWXKYIIMXCS NPOBOAHUKAX. M3MeHeHue
yIjla MEXJy KOHTYpOM M moJsieM. BpameHne paMKkd B OJHOPOAHOM MarHUTHOM

none. [IpaBuio Jlenma. Camonnnyknus. UHIYKTUBHOCTb. DHEPrusi MarHUTHOTO
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I10JIA.

2. DJIeKTPOMATHUTHbIE KO0Je0AHUS U BOJHbI — 3 yaca.
VYpaBHenue u rpadguk KonedatenbHOro mnpoiecca. KonedaTeapHblil KOHTYD.

Cuna TOKa B KaTyllKe, 3apsj] W HampsbkeHHe Ha KoujeHcatope. CBoOonHbIE
ANIEKTPOMAarHUTHbIE KoJieOaHHs. 3aKOH COXPAaHEHHs HHEPruu. BbIHyXIeHHBIE
ANeKTpoMarHuTHele KoneOanus. Pesonanc. Ilepemennwiii Tok. IlpomsBoactso,
nepefaya M NOTpeOJeHHE  DIEKTpUYecKoM  sHepruu.  Tpancdopmarop.
DNEeKTpOMArHUTHBIE BOJHBI. [[nMHa BonHBIL. PaznuyHble BUABI 3JEKTPOMArHUTHBIX
W3JIy4YeHUH U UX NPAKTUYECKOE IIPUMEHEHUE.

3. OnTuka — 3 yaca.

[IpsMOnNMHENWHOE paclpoCTpaHEHUE CBETA. 3aKOH OTPaKEHUs CBETA.
N300paxkeHne npeaMera B IIIOCKOM 3epKajie. 3aKoH npenomiieHus ceeta. [lonHoe
BHyTpeHHee oTpaxkeHue. Jluuzpl. Onrtuyeckue mnpubopsl. M3o0paxenue
CBETAIIMXCS TOYEK W TIPEAMETOB B coOuparomieid muH3e. 3oOpakeHue
CBETAIIMXCS TOYEK M MPEIMETOB B pacceuBarolield JuH3e. Onrtuueckas cuia
muH3bl. opmynia TOHKOM JHMH3BL. JlelicTBUTEN HOE M300pakeHne B coOuparomei
muH3e. MHuMoe u300paxkeHue B cobOuparomeit nuHze. PacceuBaromiasi iuH3a.
VBenuuenue JsuH3bl. BonHOBBIE cBoiicTBa cBera. JludpakiuoHHAs pelIeTKa.
HMucnepcusa cBera. OCHOBBI CHELUATBHON TEOPUU OTHOCUTEIBHOCTU. [IpuHIMI
OTHOCHUTEJIBHOCTH OWHIITEIHA. VHBapMAaHTHOCTh CKOPOCTH CBeTa. POpMYJIbI
CIIELIUAJIbHONU TEOPUU OTHOCUTEIIBHOCTH.

4, KBantoBas hu3zuka — 6 4acoB.

['unoreza M. Ilnanka o xBantax. ®otodaddexr. Onwitel A. I'. CroneTosa.
VYpaBuenue OiinmTeitHna s gororddexkra. CBeroBbie KBaHTHI  ((POTOHBI).
I'unore3a ne bpoins 0 BOHOBBIX CBOMCTBax yactull. [lnanetapuas moxens atoma.
KBanToBeie moctynatel bopa. Jlunenuarsie cnekTpel. HykiioHHas monpens sapa.
SnepHble cuiibl. DHEpPrusi CBSI3M HYKIOHOB B sape. PaanoakTUBHOCTh. 3aKOH
paInoaKkTUBHOIO pacnaaa. AnepHsie peakiuu. TepmosaepHbie peakuuu. LlenHas
peakuus AeIeHus Saep.

4. OOpa3oBarejibHbIE TEXHOJIOT U

Peanuzanus manHOM mporpaMmbl OpEeANONaraeT KiIacCHO-YpPOUHYH) CUCTEMY
C MCTIOJIb30BAHUEM PA3IMYHBIX TEXHOJOTUM, (POpPM, METOIOB OOyUCHHSI, BEIYIIIHE
13 KOTOPBIX:

JUYHOCTHO-OPUEHTUPOBAHHbBIC,  MPOOJIEMHO-TIOMCKOBBIE;  MPOEKTHO -
UCCIIEIOBATEIbCKUE; MPOOIEMHO-IHAIOTOBbIE; TPYIMIOBBIC; MYJIbTUMEIUNHbIC,
JI€TIOBBIC UT'Pbl; NHTEPHET.

Peanuzanusa paboueld mporpaMMbl CTPOUTCS € Y4YE€TOM JIMYHOTO OMbITA
y4aIluxcsi Ha OCHOBE MH(POPMALIMOHHOTO MOAX0/1a B 00y4eHUH, IIPEANOJIAraroliero
WCIIOJIb30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHOM, MPOOJIEMHO-TIOMCKOBOU U



UCCJEIOBATENbCKOM  Yy4eOHOM  JeATENbHOCTH  YYallMXCid  CHayajga  IoJ
PYKOBOJCTBOM YYMTENA, & 3aT€M U CAMOCTOSTEIIBHOM. .

B kadecTBe Beaylien METOAUKU I[PU pealM3alUU JaHHOM IPOrpaMMBbI
MpEIoJIaraeTcsi UCIOJIb30BaHUE MPOOIEMHOI0 O0yUCHHUS.

[Ipennosaraercst yBepeHHOE UCIOJIB30BAHUE YHAIIUMUCS MYJIbTUMEIUNHBIX
pECypcOoB M  KOMIIBIOTEPHBIX TEXHOJOTMH s 0o0paboTKM, mepeaayu,
cuctemMaTu3aluuu uHGoOpMaIK, co3lanns 0a3 JaHHBIX, IPE3EHTALUU PE3YJIbTaTOB
MO3HABATEIILHOU U NMPAKTUYECKOU JAEATEITbHOCTH.

DopMbl 1eATEIbHOCTH YYALerocs:

- CamocrosiTenbHas MHIMBHUlyalbHas paboTa.

- Pabora B mapax 1o peleHuIo 1 COCTaBJICHUIO 3a/1a4.

- Pabora ¢ pa3nIMyHBIMM  HMCTOYHMKAMU HH(OpManuu
(yueOHMKH,CITPAaBOYHUKH,HAYYHO-TIONYJISIPHASI JINTEPATYPA).



5. KasenmapHo-TreMaTu4ecKkoe MJIAHNPOBAHHE YJIEKTHBHOI0 Y4eOHOr 0
Kypca no ¢pusuke «PuU3uKa B 3a71a4ax M IKCepuMeHTax» B 11 kiacce
Ha 2024-2025 yueb6nsiii ron (Bcero 17 yacon)

Ne Tema OcHOBHbBIE IIpakTuka Hcnoab3oBanue
ypoka 3JIEMEHTBI (1eMoHCTpaNHH) odopynoBaHus
co/Iep KAHUS yPOKA "Touxa pocra"
1 D/1eKTPOMATHETH3M Xannanos H.K. I'pomriesa O.1.
(5 uacos) Kax noxry=uts Yue6Hoe nocobdue.
%Zi;nrzﬂé’;; H ®uzuka. ET'D
dusEKa. [Tonuelii kype A, B,
Peuienue C. CamocrosTenbHas
3aJJaHU noaroroBka k EI'D

IIOBBIIICHHOI'O 1

BBICOKOI'O YPOBHS

CIIOXHOCTH
1.1 Bzanmonericteue becena ¢ nensio CaMOoCTOSITEIbHOE
MTOCTOSTHHBIX
AKTyajIu3alun pemenne 3anayd: §10
MarnuToB. UCXOJIHOTO YPOBHSI A7-A8
HamnpaBnenue

o sHanuii: 810 Al1-A6
BEKTOpa MarHUTHOU

uHAyKuuy. [IpuHnmn

CyIepno3uLIuU
noneit.

1.2 3akoH AmIepa. OGBsICHEHHE 8§10 A15-A-22 JleMoHCcTpanus
HanpaBnenue cuibl yanrens. Pas6op «U3MepeHHe MmoJis
Awmnepa. Cuna BOKPYT

3aa4.
AMnepa. Cuna NPOBOJHMKA C
Jlopenua. TOKOM»: JaTYUK
MarHATHOTO IT0JIA,
Ba
IITAaTUBA, KOMIUICKT
MPOBOJOB,UCTOYHHK
TOKa, KIIOY.

1.3 3apshKeHHBIC YacTHLBl | Becena §10A25-A28 | §10 A29-A30

B DJIEKTPUYECKOM U
MarHuTHOM IIOJIC.

1.4 SIBnenue O0bsIcHeHne Pa3bop 3anau JdemoHcTpauus
3IIEKTPOMArHUTHOU yaurens §10C37- «SIBenne §
WHIYKIHU. C39 3JIEKTPOMATHUTHOM
MarauTHEIN HOTOK. WHIYKITAW:
3akoH IaTYUK
SHCKTPOMaFHI/ITHOﬁ Hanp;{){(eHH;{,
UHAYKIOHUH. HpaBI/IHO COJICHOM]I,

Jlenna. MMOCTOSHHBIHN
II0JIOCOBOM MarHMT,
TpyOka I1BX,
KOMILJIEKT
MIPOBOJIOB.




1.5 CaMoMHAYKIHSL. Mpumep 3.41,3.42, | Ilpumep 3.43, 3.44,
NHIyKTUBHOCTB. 3.52 3.53
2 J/IeKTPOMATHHTHBIE
KO0JIe0aHWS U BOJIHBI
(3 uaca)
2.1 VYpaBHeHHe U rpapuk Becena s CoBmecTHOE
KoJIe0aTeTbHOro AKTYaITH3AIHH pelieHue 3aaa4y
npolecca. . 811 A1-AlS5
. OIOPHBIX 3HAHUH.
KonebarenpHblif KOHTYD. Tpimep 3.56, 3.57
22 CBoOoaHEIE CoBMmecTHas paboTa CoBMECTHOE U
JIEKTPOMAarHUTHBIE Tpumep 3.60, 3.61 CaMOCTOSITEIILHOE
koneOanus. 3aKOH pereHne
COXpaHCHUA 811 A19-A21, C22-
SHEpTHUH. 23
2.3 BrinyxaenHbie OObscHeHHE Pemenue 3amad ¢
AJIEKTPOMArHUTHBIC YAHUTENS. MOCIIEIYFOIIIHM
KOJIeOaHMsI. [pumep 3.62. 00CYyXIICHHEM
Pe3onanc. §11A24-A25, A26-
A28
3 Onrtuka(3 yaca)
3.1 [IpsamonuneliHOE becena nus CoBmecTHOE
pacrpocTpaHeHHe CBETa. aKTyanu3alun peleHne 3a/1ad.
3akoH OIIOPHBIX 3HAHUMU. §12 A1-A6, 3ananue
OTpa)KE€HU CBETA. [Tpumep 3.66-3.67 Ha ctp.326
N3obpaxenne
MpeaAMEeTa B INIOCKOM
3epkaiie.
3.2 3aKOH MPETOMIICHHS CBETA. OObsicHeHUE KomnmexktuBHBIN OcBeTuTens ¢
TonHoe BHyTpeHHEE YUYUTETA. pazbop 3amaq HCTOYHUKOM
puwmep 3.67 §12B7, 3aganne Ha cerana 3,5 B,
OTpaXCHHUE. CTp.327 HCTOUHIK
NUTaHUs,
KOMILJIEKT
MIPOBOJIOB,
1ieseBas
nuadparma,
HONYLMITHHAP,
IJIaHIIeT Ha
MJIOTHOM JIUCTE
c
KPYTrOBBIM
TPaHCIOPTHUPOM.
3.3 JIun3el. OnTHYecKne CoBmecTtHas pabota CosmecTHOE I Ocserutens ¢
npUGOPHL. VUUTENs M YIEHHK. CaMOCTOSITEIbHOE UCTOYHUKOM
Pas6 perieHue. cBera Ha 3,5 B,
a3z0op Teopuun
8§12 3ajmanue Ha ctp. | HCTOTHHK
398 NUTaHUS,
KOMIIJIEKT
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MPOBOJIOB,

niesneBast
nuadparma, SKpaH
CTaIbHOM,
HaIPAaBIISIONIAs C
U3MEPUTEIbHON
IIKaJI0H,
cobuparommue
JIUH3BI,
paccenBaromias
JIMH3a, CIIaM]T
«Mopenb
npeaMeTa B
peiitepe.
KBanToBas ¢usuka (6
4acoB)
4.1 I'unore3a M. Ilnanka becena nna CoBmMecTHOE
0 KBaHTax. aKTyau3alun peleHue 3aaad.
dotodddexr. OTTOPHBIX 3HAHWI 8§13 C1-C9
Omnbitet A. I'.Cronerosa. | [Ipumep 4.1-4.4
KBanToBBIC
nocrynarsl bopa.
4.2 JInneituatsie  cnektpel. | OObsCHeHHE ComecTHOE
YAHUTENS. CaMOCTOSITEILHOE
Mpuwmep 3.67 pelieHue 3a1a4
813 Bamaun Al7-
A21
4.3 Hyknonnas monens OObsicHeHUE Pemenue 3amau c
sapa. SInepHbie CHUIIBI. YAHUTENS. MOCIICTYFOTITM
DHeprus CBsI3H [pumep 4.18-4.23 00CYKICHHEM
HYKJIOHOB B SNPC. 813 3amaun A22-A25
414 PannoakTUBHOCTB. ComecrtHas pabora CoBMecTHOE
3akoH VUHTEINs H YUeHHUKA. peleHue 3ajad.
PAJIHOAKTHBHOTO PACTIANA. | [Touvien 4.24- 4.29 813 B26-B27
4.5 SInepHbIe peaKIyH. CoBMmecTtHas pabora KonnextuBHbIi
LlenHas peakuus AeNeHUs %qme“ ZI %’g_efg;a pasbop 3aja4
aep. puMep 4. ' 8§13 3amaum Nel-5
4.6 TepMosiiepHbIE PEAKIIUH. CosmecTtHas pabora | CoBMecTHOE U

YUUTENS U
y4eHUKA.
[Mpumep 4.28-4.32

CaMOCTOATCIIbHOC
PCUICHUC.

813 3agaun Ne6-9
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6. Ilnanupyembie pe3yabTaTbl 00y4YeHUsA

B pesynpraTe peanmmzanmum  SJEKTUBHOTO Kypca «®uU3MKa B 3aJadyax M
IKCIEPUMEHTAX) yJalTuecs
03HAKOMAMCA U 06]1a0etom OCHOBHBIMH YPOBHSIMU TPpeOOBaHUH K dK3aMEHY 10
¢uzuke B popmare EI'D, a umenHo:
[ ]
NIEPBBIA YPOBEHb — HAYUYaTCs aHAJTU3UPOBATH COJICPIKAHKEC 3aIauH,
BBITIOJIHSITH OT/ICJIbHBIC OTepaliiy, 001IKe Jjisi OOJIBIIOro Kilacca 3ajay;

BTOpOﬁ YPOBCHb — OBJIAACIOT OIICpAllUAMUA, CBA3AHHBIMU C 0COOEHHOCTSAMH
HNCITIOJIb30BAHUA PA3JIMYHBIX CII0CO00B PCUICHUA 3a1a4 (BBI‘II/ICJII/ITCHBHBIX,
Fpa(l)I/I‘ICCKI/IX, Ka4CCTBCHHBIX, 3KCHepI/IM€HTaJIBHBIX);

TpeTI/Iﬁ YPOBCHL — OBJAJCHOT CHCTEMOM CIOCOOOB H MCTOOOB PCHICHUA
3a1a4, aJirTOPUTMaMu pCHICHUSA 3a/1a4 IO KOHKPCTHBIM TCMAM pa3acjioB
(1)I/ISI/IKI/I )51 O6IIII/IM AJITOPUTMOM PCHICHUA 3a1a4,

I{eTBeprII\/i YPOBCHb — OBJIaICHOT HOBBIMU crocodamu peuICHUA (I)I/ISI/I‘IGCKI/IX
3a/1a4, HAy4aTCA NPUMCHATDH O6IIIPII>1 AJITOPUTM K PCHICHUIO 3a/1a4 110 TCMaM
" pa3aciiaM;

ISTHIA YPOBEHb — HAY4YaTCsl IEPEHOCUTD CTPYKTYPY E€ATEIbHOCTH 110
penieHuo GU3NYECKUX 3a/1ay Ha pelieHue 3a1a4 1o IpyruM mpeaMeTam
€CTECTBEHHOTO ITUKJIA.
VYyamuecs, B X0/1¢ 3aHATUH, BpUOOpemym: HaBbIKA CAMOCTOSTENbHON paOOThI;
YMEHHS aHAIM3UPOBATH YCIOBHUE 3a]]a4H, epedopMyIupOBaTh U 3aMEHSTh
UCXOAHYIO 3a7ja4y ApYroi 3a/iaueit Win IeIUTh Ha MO03a/1a4H; 061a0eon
OCHOBHBIMHU YMCTBEHHBIMU OTEPALUSIMH, COCTABIISIOIINMH TTOUCK PEIICHUS
3aJlauu; HAy4amcs COCTABIATH IUIAH PEIICHUS, IPOBEPSTH MpeIaraeMble s
PEIICHHS TUTIOTE3bI, 0C80AmM OTPEICICHHYIO TEXHUKY pEIICHUs 3a71a4 M0 hU3HKE
B COOTBETCTBHUH C BO3PACTAIOIIMMH TPEOOBAHUSMU COBPEMEHHOTO YPOBHS
MIPOIIECCOB BO BCEX 00JIACTAX KU3HEEATEILHOCTH YEJIOBEKA.
B pezynomame oceoenus 31eKmueH020 Kypca yuauwjuecs Hayuyamcs:
® AHAIM3UPOBATH (HU3UIECKOE SIBIICHHE;
aHAIM3UPOBATH MMOTYICHHBIA OTBET;
KJIacCU(UIIMPOBATH MPETIOKEHHYIO 33/1a4y;
BBIOMpATH PAIMOHATBHBIA CITOCO0 PEIICHUS 3a/1a4K;
MIPOU3BOIUTH PACUETHI MO GU3HUECKUM (POopMyIIam
IPUMEHSITh OCHOBHBIE 3aKOHBI (DU3UKU

JocTHKeHHe IUIAHUPYEMBIX Pe3yJbTATOB OUEHUBAETCH MO YCHEIIHOCTH
BBITNIOJIHEHUS TeMaTU4YeCKuX TecToB B popme EI'D myrem camooneHku.
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/. CIHCOK HCIOJIb3YeMOi JINTePaTyphl

1. VYwueOnuk:Mskumes I'.4., byxosueB b.b., Corckuit H. H. nox penakuueit
[MappentreBoit H.A. ®usuka 10 xnacc. AO «M3natensctBo «IIpocBemienue.

2. YueOnuk: Msaxkumes I'.4l., ByxosueB b.b., Hapyrun B.M. nox penakuueit
[TappenTtreBoit H.A. ®usuka 11 knacc. AO «M3narensctBO «lIpocBenienue.

3. CoOopuuku 3amau: ®uszuka. 3amaynuk. 10-11 xn.: Ilocobue s

oOmreoOpazoBar. yupexaenuit / PeimkeBuu A.Il. — 8-e uzn., crepeorun. — M.:
Hpoda, 2022. — 192 c.

2 ! HIAKTHICCKHE MAaTEPHAJIbI:

1. T'pomrena O.N. CamocTosiTeIbHBIC U KOHTPOJIbHBIC PAOOTHI 1O (PU3KKE
11 xmacc.- M: Dk3amen 2023.

2. T'pommesa O.M. CaMocTOSTENbHBIC U KOHTPOJBHBIC PA0OTHI IO (PU3HKE
11 xmacc.- M: Dk3amen 2022.

3. Kupux JLLA., Juk FO.W.. ®uszuka. 10,11 knaccax. COOpHUK 3aaHuil U
caMoCTOsITeIbHBIX paboT.— M: Unekca, 2023.

4. Kupuk JI. A.: ®uzuka. CaMOCTOSTEIbHBIE U KOHTPOJBHBIE PaOOTHI.
Mexanuka. MonekynspHas ¢u3nKa. IJIEKTPUYECTBO M MarHeTusM. MOCKBa,
Wnekca, 2022r.

5. Mapon A.E., Mapon E.A.. ®uzukal(0 ,11 kmaccax. [umakTtuueckue
marepuaisl.- M.: [Ipoda, 2022.
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