I[TPUHATA YTBEPXIEHA

[lemarornueckumM COBETOM MIPUKA30M I10

MBOY COII Ne2 MBOY COII Ne2

r. Huxuuit Jlomos r. Hwxuuit JIomos

ot 29 aBrycra 2020 r ot 31lasrycra 2020r Ne 211-O/1

poTokoJI Nel

MopnucaHo ynpposon
CoracoBaHoO Ka pBa LiKaA nognucbio: Kapeaukas
Ha 3aCCIaHNU PafiOHHOTO TaTbAHa ;Z;Zf‘;g;;gg”;";mmB”a
METOMYECKOTO 0ObETUHEHUS BnagnmnpoBHa ‘¢ 5557 0300

yautenei Gpusnxu
oT 28 aBrycra 2020 r
poTokoJI Nel

Pabouast nporpamma

y4eOHOoro npeamera « Dusuka

cpeaHero o01ero oopa3oBaHus
MyHUIIUTAIBHOTO OFOKETHOTO 00111e00pa30BaTEIILHOTO YUPEKICHUS
cpeaHelt obmeoOpa3zoBarenbHON MIKOIBI Ne2 r. Huxuuii Jlomos

(denepanbHbIl TOCYTAPCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT
CpeaHero o0Iero 0opa3oBaHusl)

r. Huwxuamnii JIomos, 2020



Pabouas mporpamma o ydye6HOMY npenmety «@u3uka» (0a30Bblil YpoBeHb) /s
10 — 11 «xmaccoB cocTaBlieHa B COOTBETCTBHM C TpeboBanusMu DenepaabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpexHero oOmiero oOpa3oBaHMs, Ha OCHOBE
[TpumepHOI TTporpamMMbl CpEAHEro 00IIero 00pa3oBaHus 1Mo (PHU3MKE.
[Iporpamma paccuntana Ha 170 gacos:

Knacce KommuectBo dacoB 1o | KoimdecTtBo 4dacoB B
y4eOHOMY IUIaHy HEJIEINI0

10 xiace 68 2

11 knacc 102 3

Pazgen 1. IlnaHupyemble pe3yibTaThbl OCBOEHHMS Y4eOHOro mpeamera «Dusmkar
(0a30BbIil ypOBeHb)

Pabouvast mporpamMma oGecrieunBaeT MOCTIKEHHE TUITAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
yaeOHoTO0 TipeMeTa «@u3uKay.

N3ydyenue Gpu3uku mo JaHHOW MporpamMme CrocoOCTBYET (OPMHUPOBAHUIO Y yUAITUXCS
JIMYHOCTHBIX, MeTANPEAMETHBIX U MPEeAMETHBIX Pe3yJbTATOB 00YUCHHS, COOTBETCTBYIOIINX
TpeOoBaHusIM (efepaibHOr0 TOCYJapCTBEHHOr0 00pa3oBaTEIbHOIO CTaHJapTa OCHOBHOI'O
o01ero 00pazoBaHus.

JInuHoCTHBIE pe3yJbTaThl: 00yueHus (PU3MKEe B CpEHEH MIKOJIE SBIISIFOTCS
- c(OpMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPYECKOM M OTBETCTBEHHOM
NeSITeNIbHOCTH;
- HaJIM4YUe HABBIKOB COTPYIHHUYECTBA CO CBEPCTHHKAMU B 0Opa30BaTENIbHOM, y4eOHO-
HCCIIEIOBATEIbCKOM, TPOEKTHON U APYrUX BUJAX ACITEIHLHOCTH;
- BOCIIMTAHHOCTb HPABCTBEHHOTO CO3HAHUS M TOBEICHHS HAa OCHOBE YCBOCHUS
oOr1euenoBeYecKiX e HHOCTEH;
- TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIE CamMoOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEW KM3HHM; CO3HATEIBHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa3oBaHHUIO Kak
YCIIOBUIO YCIIENTHON MPO(ecCHOHANBHOM U 0OIIECTBEHHOM 1A TEIbHOCTH;
- OCO3HaHHBINA BbIOOp Oyaymiel mpodeccuu U BO3MOKHOCTEH peaau3aliii cOOCTBEHHBIX
KU3HEHHBIX TIUIAHOB, OTHOIIEHHE K MPO(ecCHOHATbHON MAESTEeIBHOCTH KaK BO3MOXKHOCTHU
y4acTHsl B pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAaPCTBEHHBIX, OOIICHAIIMOHAIBLHBIX
po0Jem;
- c(OPMUPOBAHHOCTh JIKOJIOTHYECKOTO MBIIUICHUS; MPUOOpPETEHUE OMbITa 3KOJIOIr0-
HaIpaBJIeHHON JESITeIbHOCTH.

MeranpeameTHbie pe3yJbTaTbl: OCBOCHUS BBIMTYCKHUKAMU CpeAHEN (TIOJHOM) HIKOJIBI
MIPOrPaMMBI 110 (PU3UKE SBISIOTCS:



- YMEHHE CaMOCTOSITENIbHO OINPEAEATh LEAM JESITEIbHOCTH M COCTaBIATH ILUIAHBI

NESITEIbHOCTH;  CaMOCTOSITENIbHO ~ OCYHIECTBIIATh, KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh

JESITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUISl JOCTHKEHUS IIOCTABJIEHHBIX LIEJIEH

Y peaNn3aliy TUIaHOB JIEITEIbHOCTH; BHIOMPATh YCIECIIHBIEC CTPATErNU B PA3IMYHBIX CUTYAIHIX;

- yMEHHE TPOIYKTHBHO OOIIATbCS W B3aUMOJCHCTBOBAaTH B IPOIECCE COBMECTHOM

NESITEIbHOCTH, YYWUTBHIBaTh IO3ULUM JPYTUX YYaCTHUKOB  JEATEIbHOCTH, 3(P(EKTUBHO

pa3pemaTh KOH()IUKTHI,

- BJIQJICHUE HAaBbIKAMU I103HABATEJIbHOM, Y4EOHO-UCCIEA0BATEIbCKOM M IPOEKTHOU

NESTeIbHOCTH,  HaBbIKAMM  pa3pellieHuss  [poOsieM; CIocoOHOCTh M TOTOBHOCTh K

CaMOCTOSITEIbHOMY TOUCKY METOJIOB pEIICHUs NMPaKTUYECKUX 3a/ay, IPUMEHEHHUIO pa3IMyYHBbIX

METO/IOB ITO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITE€IbHOW HH(POpPMAIMOHHO-I03HABATEIbHON

NEeSITEIbHOCTH, BKIIIOYash YMEHHME OPHEHTHUPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HHGpOpMAaIUH,

KPUTHYECKHU OIIEHMBATh W HWHTEPIPETUPOBATH HHQPOpPMAIMIO, IOJIYYAaEMYyI0 M3 pa3IMYHBIX

HMCTOYHUKOB;

- YMEHHE HCIIOJIb30BaTh CPEeACTBAa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM

(manee - U KT) B penieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHMU3AINMOHHBIX 3334 C

coOJr0IeHneM TpebOoBaHMIA SPrOHOMUKH, TEXHUKH 0€30IMacHOCTH, TUTHUCHBI,

pecypcocOepexeHus, IPaBOBbIX U 3THYECKUX HOPM, HOpM MH(OPMAIIMOHHONW 0€30MacHOCTH;

- YMEHHE CaMOCTOSITENIbHO OLIEHUBATh W MPUHUMATh PELICHUS, ONPENEISIONINE CTPATETHIO

MOBECHUS, C YUETOM IpaKJaHCKUX Y HPABCTBEHHBIX LIEHHOCTEH;

— BJIQJICHUE S3bIKOBBIMU CPEJICTBAMH - YMEHHS SICHO, JIOTMYHO M TOYHO M3J1araTb CBOIO TOUYKY
3peHUsl, UCIOJB30BaTh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA;

— BJIa/ICHUE HaBbIKaMH MMO3HABATENbHOU pedekcui Kak 0OCO3HAHUSI COBEPILIAEMBIX JEHCTBHI U
MBICIIUTENILHBIX TPOLIECCOB, MX PE3YJIbTaTOB M OCHOBAaHWUW, TPAHMI] CBOErO0 3HAHUS WU
HE3HaHUs, HOBBIX TIO3HABATEIbHBIX 3a/1a4 U CPEJICTB UX JAOCTHKEHUS.

OO6pazoBaTenbHasi opraHu3anms o0Imero o0pa3oBaHUs MPEAOCTABISET O0yUJAIONTAMCS

BO3MOKHOCTh Ha 6a30BOM ypPOBHE MOJYYUTh CIEAYIONINE MPeAMeTHbIe pe3yJIbTaThl:

- c(hOpMHUPOBAHHOCTH TPEACTABICHUNA O POJU U MeCTe (PU3UKH B COBPEMECHHOW HAYYHOM

KapTHHE MUPa;

- MOHUMaHue poju (u3nuku B (GOPMUPOBAHUU Kpyrosopa u (bYHKIIMOHAIBHOM

IPaMOTHOCTH YeJIOBEKa JJIsl PeLICHHs] IPAKTUUECKUX 3a/1a4;

- MoOHUMaHue (GU3HYECKON CYITHOCTH HabIt01aeMbIX BO BeenleHHO sSBIeHU;

- chOpMUPOBAHHOCTh CHUCTEMBbI 3HAaHUN 00 o0O0mUX (UNYECKUX 3aKOHOMEPHOCTSIX,

3aKOHaX, TEOPHSIX, MIPEJICTABICHUI O IeHCTBUM BO BceenenHo (pu3nyecknx 3aKOHOB, OTKPBITHIX

B 36MHBIX YCIIOBHSIX;

- BIIQJICHWE OCHOBOMOJATalOUUMH  (PU3UYECKUMH  TOHITUAMHU, 3aKOHOMEPHOCTSIMH,

3aKOHaMU ¥ TEOPUSMU; YBEPEHHOE MOJIb30BaHHE (HPU3MUECKOM TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIIQJICHWE OCHOBHBIMH METOJaMH HAY4YHOTO T[IO3HAHUS, HUCHOJb3yeMbIMH B (HU3UKE:

HaOMO/IeHNe, OINKCaHUe, W3MEpEHHe, OKCIEPUMEHT; YyMeHus oOpabaThiBaTh pe3yiIbTaThl

U3MEpEeHH, OOHapYXHBaTh 3aBHUCHUMOCTh MEXAYy (U3MUYECKUMU BEIUYMHAMH, OOBSICHATH

MOJTy4YeHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBI;

- c(OPMHPOBAHHOCTb yMEHHWH HCCIEI0BaTh U aHAJIM3UPOBATH pa3HooOpa3HbIe

(buznueckue sSBICHUS M CBOWCTBA OOBEKTOB, OOBSICHATH MPHUHIMIIEI PA0OTHI U XapaKTEPUCTHUKU

npubOpOB U YCTPOMCTB, OOBACHATH CBA3b OCHOBHBIX KOCMHMYECKMX OOBEKTOB C

reo(pU3MUeCcKUMH SBICHUSMU;

- BIIQJICHWE YMEHMSIMH BBIJBUTATh THUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOTMOJIATAIOIIMX

($U3NYeCKuX 3aKOHOMEPHOCTEH M 3aKOHOB, IMPOBEPATh WX SKCHEPUMEHTAIBHBIMU CPEJICTBAMHU,

(bopMynupys 1eTb UCCIIEJOBAHMS;

- c(OpMHPOBAHHOCTh YMEHUS pelaTh (pU3nyecKue 3a/1auu;

- c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TOTyICHHbIC 3HAHUS 711 OOBSICHEHUS YCIOBUH

MpoTeKaHusi (U3NYECKUX SBICHUN B MPUPOJE M AN MPUHATHS MPAKTUYECKUX PEIICHU B
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IMOBCEIHEBHOM KU3HH;

- cOpPMUPOBAHHOCT,  COOCTBEHHOW TO3WIMHM IO OTHOWMICHUIO K  (pu3UYecKoit
nH(OpMAITUH, MTOJTy4aeMOU U3 Pa3HBIX HCTOUHUKOB;

- BIIQJICHUE METOJIaMU CaMOCTOSITEIPHOTO IUIAHUPOBAHWS W MPOBEIACHHS (DU3NUCCKUX
AKCIIEPUMEHTOB, ONMCAHUS U aHAIH3a MOJYYCHHONH HU3MEPUTEIILHON MH(POPMAIIUH, OTIPEICIICHUS
JOCTOBEPHOCTHU TIOJyYCHHOTO PE3yIIbTATa;

- cOpPMHUPOBAHHOCTh YMEHUH IMPOTHO3UPOBATh, AHAIM3UPOBATH U OIICHHUBATH
MOCIIEACTBHSL  OBITOBOM W TPOU3BOACTBCHHOW JCATEIHHOCTH YEJIOBEKA, CBS3aHHOW C
(U3HYECKUMHU TPOIIECCaMHU, C TTO3UIIMA IKOJIOTUIECKON OE30MMacHOCTH.

INJIAHUPYEMBIE PE3YJIbTATHI U3YYEHUSA YYEBHOI'O TIPEJMETA
«®U3UKA» 10 -11 KJIACC

B pesynbraTe mzydenus yueOHoOro mnpeamera «Duszmka» Ha ypOBHE CPEIHEro OOIIero
00pa30BaHUs 6bINYCKHUK HA 0A30860M YPOGHE HAYUUMCA:
- JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (U3UKU B (JOPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHHBI MHUDPA, B PAa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN
JIeATEIILHOCTH JTIOJICH;
- JEMOHCTPUPOBATh HA TMpUMEpax B3aUMOCBS3b MEXIy (U3UKOM U JIpyruMu
€CTECTBEHHBIMHU HayKaMH;
- YCTaHABIWBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBIICHUNW W TPUMEHSTH OCHOBHBIE
(hbM3UYECKUE MOJICIH JIJIsl UX OTMCAHUS W OOBSICHCHHS;
- HCIOJIb30BaTh MHGMOpMaLMI0 (U3HUECKOTO COAEpPKAHWS TPU PELIeHUH Y4EOHBIX,
MPAKTUUYECKUX, TPOCKTHBIX M HCCIEAOBATEIbCKUX 3a7a4, HWHTErpupys HWHGOOpPMAIHUI0 U3
Pa3IMYHBIX HICTOYHUKOB U KPUTUYECKHU €€ OLICHUBAs;
- pasnuyaTh U yMETh WCHOJBb30BaTh B y4EOHO-HCCIIEI0BATELCKON AEITEIbHOCTH METO/IbI
HAay4yHOro TO3HaHMS (HAONIOJEHUE, ONHCAHUE, W3MEpPEHHE, OSKCIIEPUMEHT, BBIIBUKEHUE
TUTIOTE3bI, MOJICIIMPOBAHUE U T. 1.) U (POpMBI HaydHOTO MO3HAHUA ((DAKTHI, 3aKOHBI, TCOPHUH),
JEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;
- MPOBOJUTH TIPSIMbIE M KOCBEHHBbIE M3MEpeHUs (QU3NYECKUX BEJIUYMH, BbIOMpas
U3MEpUTENbHbIe TPUOOPHl ¢ Y4ETOM HEOOXOJUMON TOYHOCTH HM3MEPEHUH, IIaHHUPOBATh XOJI
U3MEpEHMI, MOoydyaTh 3HAYCHHE U3MEpPSEMON BEIMYMHBI U OICHHUBATh OTHOCUTEIBHYIO
MOTPELIHOCTh MO 3aJJaHHBIM (hOopMYyIaMm;
- MIPOBOJUTH MCCIIEAOBAHUS 3aBUCUMOCTEH MEXy GU3NYECKUMH BETMYMHAMU: MTPOBOAUTH
M3MEpEHHs M OIpENessITh Ha OCHOBE MCCJIEIOBAaHUS 3HAYCHUE MapaMeTpoB, XapaKTEPU3YIOIIHNX
JAHHYI0 3aBUCHUMOCTh MEXJy BeJIMYMHAMH, M JeJaTb BbIBOJ C Y4YETOM MOTPELIHOCTH
HU3MEPEHUN;
- WCIIONIb30BaTh JUIA  OINHUCAHHMsS XapakTepa MpOTeKaHUs (U3WYECKUX MPOIIECCOB
(bu3nyecKue BEIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIy HUMU;
- WCIIONIb30BaTh JUIA  OINUCAHMs XapakTepa MpOTEeKaHus (QU3MUECKUX IPOIECCOB
(buznyecKue 3aKOHbI C YUETOM IPaHUI UX TPUMEHUMOCTH;
- peliaTh KauecTBEHHbIE 331a4l (B TOM UYHUCIIe U MEXIPEIMETHOTO XapaKTepa): UCTOIb3ys
MojenH, (U3MUecKue BEIWYMHBI W 3aKOHBI, BBICTPAMBATh JIOTHYECKH BEPHYIO IIETIOYKY
00BsicHeHHS (J0Ka3aTeIbCTBA) MPEIOKEHHOTO B 3a/1a4e mpoliecca (SBJICHUs);
- pemats pacy€THbIe 3a/1a4M C SBHO 3a/laHHOM (PU3MUECKoil MOAENBI0: HA OCHOBE aHAN3a
YCTIOBUS 3a/1a4M BBIIEIATH (PU3UYECKYIO MOJIEb, HAXOAUTh (U3NYECKHE BEIUYUHBI U 3aKOHBI,
HE0OXOMMbIE U JOCTATOYHbIE [Tl €€ pelleHus, IPOBOAUTh PACUYETHI U TIPOBEPATH MOTYYECHHBIN
pe3yJnbTar;
- YUUTBHIBATh TPAHUIBI TPUMEHEHHS W3YUYEHHBIX (U3MUECKUX MOJeNell Mpu pelieHun
(U3MYECKUX U MEKIIPEIMETHBIX 33/1a4;
- WCIOJIb30BaTh MH(POPMALIMIO U TIPUMEHSTh 3HAHHS O MPUHIMNAX PadOThl U OCHOBHBIX
XapaKTEePUCTUKAX W3YYEHHBIX MAIlUH, NPUOOPOB U JPYrUX TEXHUYECKHX YCTPOUHCTB mist
pElIeHUs TPAKTUYECKUX, YI€OHO-UCCIIeI0BATENLCKUX U MIPOEKTHBIX 3a/1a4;



- WCIOJb30BaTh 3HAHUS O (PU3MUYECKHX OOBEKTAaX M IMPOLECCax B TMOBCEAHEBHOH JKHU3HU

s oOecriedeHust  O€30MAacCHOCTH TpU  OOpalieHud C  OpubopaMu M TEXHUYECKUMHU

YCTPONCTBAMH, JUI COXPAHEHHUS 370POBbs M COOIIONEHHSI HOPM 3KOJOTHYECKOTO MOBEICHHS B

OKpYKaroLIen cpelie, Al IPUHATUS PELICHUN B IOBCEHEBHOW KU3HU;

- OOBSICHATh M aHAJIU3UPOBATH POJIb U MECTO (PU3UKH B (POPMHUPOBAHMU COBPEMEHHOM

Hay4yHOM KapTUHBI MUpa, B Pa3BUTUN COBPEMEHHOM TEXHUKHM U TEXHOJIOTHH, B IPAKTHYECKOU

JIeATSIIFHOCTH JTIOJICH;

- XapaKTepHU30BaTh B3aUMOCBS3b MEXAY (PU3UKOHN U JPYTUMHU €CTECTBEHHBIMU HAyKaMU;

- XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXJY OCHOBOIOJIAralolUMH  HAyYHBIMU

MOHATUSIMU: TPOCTPAHCTBO, BPEMs, MaTepus (BELLECTBO, N0JIE), ABMKEHUE, CUJIa, SHEPTHS;

- MIOHUMATh U OOBSICHATH LEIOCTHOCTh (PU3NYECKOW TEOpUH, pa3ivyaTh TpPaHULIBI €€

MPUMEHUMOCTH U MECTO B pALY APYrUX (PU3NYECKUX TEOpHil; BIaAeTh MPUEMAMH MOCTPOCHUS

TEOPETUYECKUX JI0KAa3aTeJIbCTB, a TaKKe IMPOrHO3HPOBAHUS OCOOEHHOCTEH NpPOTEKaHMS

¢u3nyecKux SBJICHUH M IPOLECCOB Ha OCHOBE IOJIyYEHHBIX TEOPETHYECKHUX BBIBOJIOB U

JI0Ka3aTeNIbCTB; CAMOCTOSITENIbHO KOHCTPYHPOBaTh SKCIEPUMEHTAJIbHbIE YCTAHOBKH JJIsl IPO-

BEPKHU BBIJIBUHYTHIX THIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO TOTPEIIHOCTH;

- CaMOCTOSITENIbHO IUIAHUPOBaTh U MPOBOJAUTH (PU3HUECKUE OSKCIIEPUMEHTHI; pellaTh

MIPaKTUKO-OPUEHTHPOBAHHbIE KAaUECTBEHHbIE M pacu€THbIC (pU3MuUecKue 3aJaud Kak C OMOpoi

Ha W3BECTHBbIE (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH, TaK U C OTIOPON Ha TEKCTHI C

n30bITOYHON MH(OpManuel; OObACHATh TpaHULBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX

Mojiefiel IpH pelieHnn GU3NYeCKUX U MEeXITPEIMETHBIX 3a/1ay;

- BBIJBUTaTh TUIIOTE€3bl HA OCHOBE 3HAHMS  OCHOBOMOJArarmolmMX  (QU3MYECKUX

3aKOHOMEPHOCTEN U 3aKOHOB;

- XapaKTepH30BaTh  INOOAIbHBIE  NPOOJEMBI,  CTOALIME  IEpe]  YEIOBEYECTBOM:

SHEPIeTHUYECKHUE, ChIPHEBBIE, IKOIOTUYECKHE - U POJIb (PU3UKH B PELICHUHU 3TUX IpoOIeM;

- OOBSICHATh NPUHIMIIBI PAaObOTHl M XApaKTEPUCTUKU H3YyYEHHBIX MAaIIMH, IPUOOpPOB H

TEXHUYECKUX YCTPOUCTB;

- OOBSICHATh YCIIOBHMSI NPUMEHEHUs (U3NYECKUX MOJeNneil MpHU peleHur (U3NIEeCKUX

3aJa4, HaxXOIWTh aJEKBATHYK NPEIJIOKEHHOH 3ajaue (U3MYECKyr0 MOJeNb, pa3pelarb

po0sieMy Ha OCHOBE UMEIOIINXCS 3HAHUH.
Boinycknuk na 6a3zo06om ypoeéne nonyuum 603MOHCHOCHb HAYUUMBCAS

- TOHMMaTb M OOBACHATH LENOCTHOCTh (U3UYECKOW TEOpHM, OIpelesiTh I'paHUIbl &
IIPUMEHUMOCTHU U MECTO B PSAY APYruX GU3NUECKUX TEOPUH;

- BJAJETh NPUEMAMHU IOCTPOEHUS] TEOPETHUYECKUX JOKA3aTeNIbCTB, 4 TAKKE IPOTHO3UPOBAHUS
0COOEHHOCTEH MNpOoTeKaHWsl (U3UYECKUX SBJIEHUH M IPOLIECCOB HA OCHOBE IOJIyYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JI0KA3aTENbCTB;

— XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXJy OCHOBOIIOJArarOUIMMHM HAy4YHBIMU IOHATUSAMMU:
IIPOCTPAHCTBO, BPEMsl, MaTepus (BEIIECTBO, 110JI€), IBM)KEHUE, CUIIA, SHEPIHS;

— BBIJBMIaTh TUIOTE3bl HA OCHOBE 3HAHMs OCHOBOMOJIAraloUIMX (pU3MUECKUX 3aKOHOMEPHOCTEN
U 3aKOHOB;

~ CaMOCTOATENIbHO INIAHUPOBATh U MPOBOJUTH (PU3UUECKUE SKCIIEPUMEHTHI;

- pemaTh MPaKTHKO-OPHEHTHUPOBAHHBIE KAaYECTBEHHbIE U PAaCUETHBIC (PM3MYECKHE 3aJauu C
BbIOOpOM (hM3MYECKO MOJENH, MCIONb3ys HECKOJIbKO (PM3MUECKUX 3aKOHOB WiIH (hopMyil,
CBSI3BIBAOIINX MU3BECTHBIE (PU3NUECKUE BETUUYHHBI, B KOHTEKCTE MEKITPEIMETHBIX CBSI3€H;

~ OOBSCHATH YCIOBUS NPUMEHEHHs (HU3MUECKHX MOJENel NMpHu pemeHuH (QU3MYecKux 3ajad,
HaXOJUTh AaJeKBaTHYIO MpPEIIOXKEHHOM 3amadye  (U3UYECKyH0 MOJeNb, pa3pelaTh
npobieMy, Kak Ha OCHOBE UMEIOIIMXCS 3HAaHUM, TaK U MIPU TOMOIIM METOI0B OLICHKH;

~ TPOBEPSTH 3KCIEPUMEHTAIbHBIMU CPEICTBAMU BBIABHHYTBIE THUIOTE3bI, GOPMYIHPYS IIeNb
UCCIIeIOBAaHMs, HA OCHOBE 3HAHMS OCHOBOIIOJAralolMUX (U3HMUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB;

~ ONHWCBHIBaTH M AaHAIM3UPOBATh IOJYYEHHYIO B pe3ylbTaTe MPOBEACHHBIX (U3MUECKUX
HKCIIEPUMEHTOB HH(POPMAIUIO, OTPEAEITh €€ JOCTOBEPHOCTD;



~ pemiath SKCIEPUMCHTAIbHBIC, KAYCCTBEHHbIC M KOJMYCCTBEHHBIC 3a/a4d OJIMMITHAIHOTO
YPOBHSI CJIOKHOCTH, HCIOJIb3ys (DU3UYECKUE 3aKOHBI, a TAK)KEC YPaBHEHUS, CBSI3bIBAOIIHC
(u3HUYECKUE BEIMIHHBI;

~ aHAJIM3UPOBATh TPAHMILI TPUMEHUMOCTH (H3HUECKUX 3aKOHOB, MOHUMATh BCEOOIINI
XapakTep QyHIaMCHTAIbHBIX 3aKOHOB U OIPaHMYCHHOCTD MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB,;

— ¢dopmynupoBaTh W  pemiaTh ~ HOBBIC  3aadd, BO3HHUKAWOIIME B  X0JA¢  y4eOHO-
HCCIICI0OBATEIbCKON U MPOEKTHOMU JEATEIILHOCTH,

— YCOBEpILIEHCTBOBATh MPUOOPHI U METOJBI HCCIICIOBAHUS B COOTBETCTBHU C IOCTABJICHHOW
3aJa4eii;

~ HCIOJIb30BaTh METOJbl MAaTEMAaTHYECKOTO MOJCIUPOBAHKS, B TOM YHCIE MPOCTEHINNE
CTaTUCTUYCCKUE METOJIbI, JJIs1 00OpaObOTKH Pe3yIbTaTOB SKCIICPUMEHTA.

Paznen 2. Conepxanue yueoHoro npeamera «®@u3uka» 10 — 11 knace
Memoovl hayunozo no3nanusa u puzuveckas Kapmuna mupa

®usuka - QyHAaMeHTalbHasg Hayka O mpupoie. MeToabl HaydyHOTO HCCIIEJOBAHUS
¢u3nuecKkux SBIEHUH. OKCIEPUMEHT U Teopus B ¢usuke. MojaenupoBaHue SBJIECHUN U
00beKTOB TIpUpO L. Posib MaTemaTuku B pa3Butuu ¢usuku. Hayuneie runotessl. [Ipuunna u
ciencTue. J[uHaMU4ecKkue U cTaTucTUYeckue 3akoHoMepHocTH. Hayunbie gaxtsl. dusnueckue
BeMWurHBL. DU3NUECKHE 3aKOHBI M TPAHUIBI WX TPUMEHUMOCTH. [IpUHIMI COOTBETCTBHUA.
Ousnyeckass KapThHa Mupa. MexaHuyeckas,, 3JI€KTPOMAarHuTHasi U COBPEMEHHas KapTHUHBI
MUpa.

Ponb u MecTo pusuku B popMHUpOBaHUM COBPEMEHHOM HayyHOW KapTHHBI Mupa. Poib
(GU3MKY B IPAKTUYECKOH 1eATENbHOCTH JroAel. Pu3uka u KyibTypa.

Mexanuka

OcHosHble noHAMUSA U 3aKOHbl MEXAHUKU

Kunemaruka. Cucrema otcu€ra. MexaHudyeckoe ABUKEHHE. MarepuanabHas TOYKa Kak
MOJIEJIb JIBWKYILETOCS Tena. Buapl OBMKEHUS. 3aKOH [IBWKEHHUS, YPABHEHUE JBHKEHUS.
MrHoBeHHasi CKOpOCThb. PaBHOMEpHOE MpsSIMOJIMHEWHOE ABMKeHHe. HepaBHOMEpHOE NIBHKEHHE.
VYckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEHHOE ABUKEHUE, CBOOOTHOE TMajeHHE. Y CKOpPEHHUE
cBoOosHOrO majzeHus. PaBHOMepHOe [BWKEHHE 10 OKpYXHOCTH. lLleHTpocTpemurenbHoe
YCKOpEHHE. YTJoBasi CKOpPOCTb. VIHBapHaHTHbIE OTHOCUTENIbHBIE BEJIMYMHBI B KHHEMATHUKE.
3aKOH CIIOKEHUS] CKOPOCTEH.

Hunamuka. BzaumoneiictBue ten. IlepBwiii 3akoH HeroTona. MHepuusi MHEPTHOCTD.
Nuepumansaeie cucrembl oTcuéta. Macca. Cuna. Bugpl cun. Cuna ynpyroctu. 3akoH ['yka.
Cuna tpenus. [Ipunumn cynepno3unuu cuil. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.
['panu1Ibl TPUMEHMMOCTH KJIIACCUYECKON MEXAHHKH.

[Ipsimas u obpatHas 3agaund MexaHUKU. J[BrxkeHne HeOecHbIX Tell. 3akoHbl Kerepa.
3aKOH BCEMHUPHOTO TAroteHus. Cuiga BCEMHPHOIO TArOTEHUS W cuia mecTH. ['paBUTanMOHHAs
nocrosinHas. Omnpeenenrne Macc HeOECHBIX Tell.

[IpuHuun  oTHOCUTENBHOCTM M cucTema oTcuéra. Kiaccuueckuil  IpUHLMI
otHocutenbHOCTH. [IpeoOpazoBanus ['anunes. HeunepiumanbHbie CHCTEMBI OTCUETA.

[locTynarensHOe W  BpamiatelbHOE JBWKEHME TBEpAOro Tena. KunHemaruka
BpAILlaTEIbHOTO JIBWKEHMS. PaBHOMEpHOE BpallaTeabHOE JABWKEHHE. YTJOBOE YCKOPEHHE.
OCHOBHOI1 3aKOH BpalllaTeIbHOTO ABMKEHHUS.. MOMEHT CHIIbl. MOMEHT HHEPLMH.

Craruka. Ilapa cun LleHTp TsKeCTM W LEHTP Macc. YCIOBHUS paBHOBECUS TeIl.
VYeToiunBO€E U HEYCTONYMBOE PAaBHOBECHE.

NMnynbC TOYKM M CHUCTEMBI TeNl. 3aKOH COXPAaHEHUS W HW3MEHEHHs HMIIYJbCa,
JBUKEHHE TEJI IEPEMEHHON MacChl. PEakTUBHOE IBIKEHHUE.

MowmeHT umnynbsca. 3aK0OH COXpaHEHHsI MOMEHTA UMITYJIbCa.

Oneprusi Mexanuueckas sHeprus. Kunernueckas sHeprus. Kunermueckas sHeprus
Bpamaromerocst Tena. Padora cunbel. MomHocts. CBsizb paboTel U 3Hepruu. [loTeHimanbHas
9HEprus. 3akoH coxpaHeHMs dHepruu. [loHas MmexaHudeckast SHEprusl.



I'mapocraruka. JlaBneHue >KMAKOCTH W Ta3a. 3aKOHBI THJIPOCTATHUKH.

Mexanudeckue kosieOanus. KonebarenpHast cucrema. Bryrpennue cmiibl. CB0OOOIHBIC
He3aTyXalolue Kone0aHus W yCIOBHS WX BO3HUKHOBEHHS. 3aTyxaromue kosebanus. Ilepuwon,
4acToTa W aMIuUTyaa kosieOanmii. ['apmonmueckue kosebanus Mastauk. [lepwon koseGanmii
MaTeMaTHYeCKOro  MasTHHKa. [IpeBpamieHuss SHEpruM OpU  CBOOOJHBIX  KOJEOaHHMSAX.
Boinyxaensble konebanus. Pesonanc.

Mexanuueckast BoiHa. llonmepeuHble ¥ NMpOJOJIbHBIE BOJHBL. 3BYK. YpPaBHEHHE BOJIHBI.
JliinHa BosHbl. CKOpOCTh pacnpocTpaHeHust BoJiHbl. Cymnepnosunus BojaH. HTepdepeHuyst BOJH.

Monekynapnas gpuzuka u mepmoounamuxa

OcHOo8bl MONEKYAAPHO — KUHEeMU4eCKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KHHETUUECKOM Teopuu. ATOMBI U MOJIEKYJIBI.
KomnuectBo BemectBa. MomsipHas Macca. Pa3Mepbl aTOMOB W MOJIEKYN. OKCHEPUMEHTHI,
JIeKAalIe B OCHOBE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH, TEIUIOBOE JBHKEHHE YACTHUIl BELIECTBA.
Hudody3us. bpoyHoBCKOE IBMKEHUE.

WneansHpiii Ta3. 3akoHbl ujeanbHoro rasza. [lapamerpsl raza. JlaBiieHue HIEaTBHOTO
raza. OCHOBHOE ypaBHEHHE MOJEKYISIpPHO-KMHETUYECKOW Teopuu (ypaBHeHue Kiaysuyca).
Pacrnipenenenne monexkyn no ckopoctsiM. Hanbonee BepositHast ckopocth. CpenHsis KBaapaTHUHAs
CKOPOCTb.

Temnepatypa. Temnonepenaua. TemnoBoe paBHoBecue. TepmomeTpbl. AOCOIIOTHAS
TeMrepaTrypHas mkaina. Temneparypa Kak Mepa CpelHell KHHETUYECKON SHEPTUU MOJIEKYIL.

CocrosHre wuaeanpHOro Tra3a. YpaBHeHwe MenneneeBa-Knaneiipona. IlocrosiHHas
bonpmana.

W3omponeccsl. M3oTepmuueckuii, n300apHbIi M HM30XOpHBIM mpouecchl. ['paduxu
MIPOLIECCOB.

Ucnapenne wu KouzaeHcanma. HacbllieHHBIH M HeHachlnleHHBIM map. Kunenwe.
Brnaxnocts. OTHOCUTENBHAS BIAKHOCTh. Touka pockl. 3mMepeHue BIaxHOCTH.

Kpucranmmueckue tena. M3otponus u aHuzoTponus KpucTtawioB. [IpocrpaHcTBeHHas
pemérka. MOHOKpUCTAIUTBI U MTOMUKpUCTAILIBL [lomuMopdusm. AMopdHbie Tema. MexaHU4ecKue
CBOMCTBA TBEPIBIX TeN. Ympyras u Heynpyras aedopmainus. Hanpsoxenue.

OcHogbl mepMOOUHAMUKU

Tepmomunamuka. TepMmoauHamuyeckas cuctema. PaBHOBECHOE M HEpaBHOBECHOE
cocrosiHus. M3ommpoBaHHas TepMoaMHaMuueckas cuctema. BHyTtpenHss sHeprus. KommuecTtBo
TEIIOTHI.

3akoH coxpaHeHus osHepruu. llepBblii 3akoH TepMoaMHAMHUKHU. BedHbll aBUTaTENb
nepBoro poxga. lluknuueckue mnpoueccel. Pabora mpu nmiimdeckux mponeccax. [Ipumenenue
IIEPBOTO 3aKOHAa TEPMOJMHAMUKMA K pa3iMyHbIM IpoueccaM. M3orepmuueckuil mpouecc.
N3oxopHblii mpouiecc. AnnabaTHBINA MPOLIECC.

KonuuecTBo TeMIoTH U yenbHasi TEIIOEMKOCTh. Y paBHEHUE TEIUIOBOro OanaHca.

TemnoBo#i auratens. Pabouee teno. KoadduuuenTt nonesnoro nencTBus.

[uxn Kapho.

HeobOparumbie u oOpatumble mporiecchl. BepositHOocTh coObiTus. Bropoil 3akoH
TEPMOJMHAMUKH. Y CTPOMCTBO U NPHHLMII JEHCTBHS TEIUIOBBIX MAllWH. XOJOAWIBHBIE MAIHUHBI.
TennoBele MamuHbI U OXpaHa Mpupobl. [lapHUKOBBIH 3D QEKT.

Inexmpoounamuka

[Ipenmer u 3ana4u 2IEKTPOANHAMUKY.

Onexmpocmamuxa

OnexTpuueckuil 3apsn. J[Ba BHIa DJJIEKTPUYECKMX 3apsiioB.  DJIEKTPOCTAaTHUYECKOE
B3aMMOJEHCTBHE. 3aKOH COXpaHEHHUs JJIEKTpHueckoro 3apsaa. 3akoH Kynona. KynoHoBckue
CHJIBL. DJIeKTpHuecKas nocrosiHHasd. [IpuHuun cynepnosunun.

DNEKTpUYECKOE TIOJIE: CTAaTHMUECKOE U IepeMeHHoe. Teopust mampHOnencTBHs. Teopus
Oomu3koneicTBus. Hanpsok€HHOCTH  AnekTpudeckoro mojs. [IpuHIMN Cymepno3uuuu  TOJeH.
Cunossle muHuYM N0J151. OTHOPOIHOE U HEOTHOPOIHOE NIEKTPUUECKOE T0JIE.



Pabora mo mepemereHuio 3apsa B OJHOPOJHOM 3JIEKTpHuecKoM mosie. PabGora B mome
ToueyHOro 3apsijaa. [loTeHimanbHas SHEprusi 3apsiia B dJeKTpuUUeckoM rmose. [loTeHimanbHas
SHEPrusi B3aUMOJCHCTBUSL TOYEYHBIX 3apsiioB. [loTeHUManm  3JIeKTPOCTaTHYECKOro  IMOJIS.
Pa3nocth mnoTeHIMANOB (HANpsDKEHHE). OKBUIOTEHIMATbHBIE TMOBEPXHOCTU. CBS3b MEXKIY
HaIpsHKEHHOCTBIO AJIEKTPUUYECKOTO TOJISI U PA3HOCTHIO MOTEHIMAJIOB.

Onektpusammst  Ted. [IpoBOAHMKM W JUAICKTPUKM B DJIEKTPUUYECKOM  TIOJIE.
DNEeKTPUYECKOe TOJie 3apsDKEHHOTO MPOBOJSIIETO IIapa. JJIEKTPOCTATUYECKAs WHIYKIUA.
[Monspuzanus AMANEKTPUKOB. MdIeKTpudecKas MPOHUIIAEMOCTh BEIIECTBA.

OnexkrpoémkocTh. Konpmencaropsl. IlocnmenoBaTenbHoe U MapaieIbHOE COCAMHEHUE
KOH/JICHCATOPOB.

DHeprusi 3apsH>KeHHOTO KOHJIEHCATOPA.

Tlocmosinnwlii snekmpudeckuu mox

DNEeKTPUYECKUN TOK. DJIeKTpuyeckas 1emnb. VICTOUHMKH MOCTOSHHOTO Toka. Cuila ToKa.
DONEeKTPOJBIKYINAsE CWJa HMCTOYHUKA. YCJIOBHUS  CYIIECTBOBAHMSI  DIIEKTPUUYECKOTO  TOKA.
ConpoTHBIIEHHE TPOBOJHUKOB.

PabGoTta u momtHOCTH 3neKkTprUecKkoro Toka. 3akoH Jlxoymns-Jlenma. TeroBoe nelicTBue
ANEKTPpUUECKOro Toka. 3akoH Oma Jij1st IOJIHOH AeKkTprudeckoit enu. KopoTkoe 3ambIkaHUeE.

[TocnenoBarenbHOE W MapaUIETbHOE COSAMHEHNE TTPOBOTHUKOB.

Dnekmpuueckutl MoK 8 pa3iuiHbIX Cpeoax

DJIeKTpUYEeCKU TOK B Mertauiax. lIpupojga »IEeKTpUYECKOro TOKa B MeETaJllax.
CKOpOCTh pacnpoCTpaHEHHs TOKa B TMPOBOJHHUKAX. OJEKTPOHHAs MPOBOJUMOCTh METAJUIOB.
3aBUCHMOCTH COTIPOTHUBIICHUS TIPOBOJAHUKA OT TeMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYecKUid TOK B pacTBOpaxX W paciuiaBax »dJekTposuToB. 3akon dapanes.
DIIEKTPOJIN3. DIEKTpoJuTHUecKas qucconuanus. [[pumenenne 3mekTposusa.

Tok B razax. Bunapl nonuzanuun. CaMOCTOATENbHBIA U HECAMOCTOSTEIIbHBIA pPa3psiibl.
Bunael camoctositenbHoro paspsiaa. [lnazma.

DJIEKTPUYECKUM TOK B BaKyyMme. OJJIEKTPOHHAs SMHCCHUA. TepMOAIEKTPOHHAS SMHCCHSL.
DONEeKTpOHHO-Ty4YeBass TPyOka. DnekTpoH. OTKpBITHE JJICKTpOHA. YENbHBIA 3aps DJIEKTPOHA.
KaTtognsie myun.

[TonynpoBoAHUKU. 3aBUCUMOCTH COINPOTUBIICHHUS TMOJYNMPOBOJHUKOB OT BHEIIHHUX
ycinouit.  Tepmopesuctopel u  Qoropesuctopbl. [lpupoma  meKTpUyYeckoro  TOKa B
norynpoBoiHukax. CoOCTBeHHass W MpPUMeECHas MPOBOAMMOCTh. OIHOCTOPOHHSS ITPOBOIUMOCTD
KOHTAKTHOTO cJiosi, p — N nepexol. [lomynpoBoauukoBsiii aunoa. TpaH3ucTop, €ro yCTpoucTBO.

Maenumnoe none

MaruuTtHOE B3ammojencTBre. MarautHoe mnoJsie. Cuna Amnepa. MHAyKIMS MarHUTHOTO
nons. Jluaum wmarHuTHOM wuHAYKUMUA. OJHOPOAHOE MAarHUTHOE I0Jie. MAarHWTHBIM TOTOK.
BuxpeBoe mosie. MarautHoe mojie Toka. JIBMKEHUE 3apsyKEHHBIX YacTUIl B MarHUTHOM IIOJIE.
Cuina Jlopenua. LIUkiaoTpoH. Y AenbHBIN 3aps]1 3JEKTPOHA.

MarauTHOoe TmoJie B BemecTBe. MarHuTHBIE CBOWMCTBA BellecTBa. MaruuTHas
¢donumaemocts. I[lapamarnetnku u auamarHetuku. @deppomarHeTuku. JlomMeHbI, TeMIeparypa
Kropu.

DNEeKTPOU3MEPUTETBHBIE TPUOOPHI. DICKTPUUECKHIA TBUTATEIb MOCTOSHHOTO TOKA.

DnexmpomacHumHuas UHOYKYuUs

SBnenue osnektpoMarHUTHOW MHAYKIuU. Onbeitel ®Dapanes. WHAYKIMOHHBIA TOK.
NHIyKIMOHHOE AIIEKTPUUYECKOE TMOJIe. JIEKTPOMAarHUTHOE TMoje. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu. IIpasuio Jlenna.

SABnenue camounaykuu. MaaykruBHocts. Camonnaykuus. 9J{C caMmonHayKIuu.

DHeprusi 3JA€KTPOMAarHUTHOTO TOJIS. DHEPrusi MArHUTHOTO TMOJISI KATYIIKH C OKOM.
[l11oTHOCTH 3HEPrUKM MArHUTHOTO TOJIA.

DNEeKTpUYECKU TeHepaTop MOCTOSIHHOTO Toka. [IpeBparieHre MexaHM4eCKOW SHEpruu B
ANEKTPUYECKYI0. DNEeKTpoJBUTaTeNlb. MHUKPOGOH M TPOMKOrOBOpUTENh. MarHutHas 3aluch
uHpopmanuu. MarautHas namsate DBM. MHIyKIIMOHHBIN reHepaTop 3JIeKTPHUECKOTro TOKa.



DJIEKTPOMATHUTHBbIE KOJIeOAHUSsI U BOJTHbBI

DnexmpomazHummusie Korebanus u usuieckue 0CHOB8bl INeKMPOMEXHUKU

KoneGarenbhnass cucrema. ['apMonHmueckue KoJeOaHMST M HMX  XapaKTEPUCTHKH.
Cnoxenue kosiebanuii. KomneGarenbHelii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.
CoOcTBeHHasi dYacTOTa AJIEKTPOMArHUTHBIX KoJeOaHWH B KOHType. ABTOKOJIEOATENbHBIN
reHepaTop He3aTyXAIUINX dJIEKTPOMArHUTHBIX KOJICOaHUH.

BoinyxaeHHble 3neKTpoMarHUTHble KoJjiebanus. Ilepemensbiii Tok. KonpeHcatop wu
KaTyllKa WHIYKTUBHOCTH B LIENIM IEPEMEHHOro Toka. 3akoH OMma [y AJIEKTPUYECKOM Lienu
MIEPEMEHHOr0 TOKa. MOIHOCTh B IIENM NEPEMEHHOr0 ToKa. Pe30HaHC B 3JIEKTPUYECKUX LEMsX
MIEPEMEHHOI0 TOKA.

Tpancdopmatop. DnemeHTapHas Teopust TpaHcpopmaropa. ['eHeparop mepeMeHHOTro
Toka. [Ipon3BoACTBO, epenaya u noTpedIeHUE MMEKTPUISCKON YHEPTUH.

Onekmpomaznumuwle 01HbL U PUIULUECKUE OCHOBbI PAOUOMEXHUKU

ONeKTpOMarHuTHble  BOJHBL.  OTKpBITHE  JJNEKTPOMArHUTHBIX  BOJH. [ 'eHepanus
AJIEKTPOMAarHUTHBIX BOJIH. CBOMNCTBA 3JIEKTPOMArHUTHBIX BOJIH. OTpa’kK€HHE AJIEKTPOMArHUTHBIX
BoJH. [IpenomiieHne >3IEKTPOMArHUTHBIX BOJH. VIHTEepdepeHIus 3JIeKTPOMAarHUTHBIX BOJIH.
Judpakuuss U mnonspusalmsi 3JIEKTPOMATHUTHBIX BOJIH. Jlnana3oHbl  31EKTPOMArHUTHBIX
U3ITy4eHUH U UX MPaKTHYECKOE MPUMEHEHHE.

[Mpuniun  paguoreneponHoi cBsizu. TeneBuaenue. Pas3BuTue cpeincts  CBS3M.
Pagnoactponomus.

Csemosvie 60.1Hbl

OIeKTpOMarHuTHas NpHUpoAa cBeTa. Pa3BuTme mNpencTaBiIeHUNM O NPHUPOJAE CBETA.
Kopnyckynsipuast 1 BoinHoBasi Teopuu cBera. CKOpOCTh CBeTa.

HNnrepdepenus  cBera. KorepentHocth. MHTepdepeHss B TOHKHX TUIEHKAX.
[IpuMeHeHne uHTEpHEpEHINN CBETA.

HMudpakuus cera. Teopuss @penens. [Ipunnun [toirenca-®Openens. Judpaxmus ot
KpYTJIOTO OTBEpCTUs W Kpyrioro ofkpaHa. [(udpakumss ot omHod menu. JudpaxmuonHas
pemérka. ['onorpadusi.

Hucnepcusi cBera. CIUIOMIHOW W JIMHEHYaThI CHEKTpbl U3JIydeHUs. CrHeKkTpalbHbIN
aHanu3. llomsapuzanusa cBera. EcTecTBeHHBIM W TNOJSpPU30BaHHBIA  cBeT. [lpumMeHeHue
MOJISIPU3ALIMM CBETA.

Onmuka

I'eomerpuueckas ontuka. Ilpunnun @epma. [IpsIMOIMHENHOCTH pacHpOCTpPaHEHUS
ceera. [Ipenomnenue u oTpaxeHue cBeTa. 3aKOHBI OTPAKEHHUsA U IpenomiieHus cBera. [lomHoe
oTpakeHue. BoylokoHHas onTHKa.

3epkana. Muumoe wuzoOpaxenue. I[lmockoe 3epkanmo. Cdepuyeckue 3epkana M HUX
OCHOBHbIE MapameTpsl. Popmyna cepuyeckoro 3epkaia. [loctpoenne nzoOpakeHuil B 3epkanax.

Jluu3el ¥ uX OCHOBHBIE mapameTphl. [locTpoenme wuzobOpakenuit B nuH3ax. Dopmyna
JUH3bL [ 7183 Kak onTUYecKasi CUCTEMA.

CgeroBbie BennuuHbl. Cuita cBeta. OCBEIIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH. ONTHYECKUE

npubopsl. Jlyna. Mukpockon. Teneckon. Pa3pemaromias cnocoOHOCTb. Dnemenmol

meopuu OMHOCUMENbHOCMU

DKCIEPUMEHTAJIbHBIE OCHOBaHUS TEOPUM OTHOCHUTENBHOCTH. [locTynarel crnenuaibHON
TEOpUU OTHOCUTENBHOCTH. [IpenenbHOCTh M aOCOMIOTHOCTh CKOPOCTH cBeTa. VIHBapHMaHTHOCTH
MOJIYJsl CKOpOCTM cBeTa B Bakyyme. [lpuHumm oTHocuTenbHOCTH OiHIITEWHA. (OCHOBHBIE
noHsATusA. IIpocTpaHCTBO-BpeMsi B CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH. PensiTUBUCTCKUIA
3aKOH TmpeoOpaszoBaHusi ckopocTu. [IpeoOpazoBanusi Jlopenmna. Kunemaruueckue ciencTBUs
CHeUatbHOW TEOPUHU OTHOCUTEIBHOCTH.

DHeprusi, UMIYIbC U Macca B PEIATUBUCTCKOW JUHAMUKE. ODHEPrus U HUMIYJIbC
cB00OOHOM yacTuibl. CBS3b Macchl M dHEPrUHM CBOOOAHON uacTuilbl. [lonHas >Heprus. JHeprus
nokos. [lpuHuun cooTBETCTBUS. PeNsSTUBUCTCKHME 3aKOHBI COXPAaHEHHUS. 3aKOH B3aUMOCBSI3U
MacChl M SHEPTUU JJIs1 CUCTEMbI YaCTHIL.
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Keanmoesasa gpuzuka

Ceemosvie keanmol

[Ipenmer m 3amaun KBaHTOBOW (pu3uku. BO3HMKHOBEHHME y4eHHS O KBaHTaX. 1erjoBoe
U3TydeHHe. 3aKOHbI TEIJIOBOTO H3JIydeHHs. PacmpeneneHue >HEPrUuM B CIEKTpe aOCOJIFOTHO
yépHoro Tena. ['mmoresa M. Ilnanka. @opmyna Ilnanka. @orosnexrpuueckuii 3¢ dext. OnbITh
A. T'. CroneroBa. 3akonsl Gortodpdexra. Poton. Ksanrosas teopus Gorodpdexra. YpaBHEHHE
OiHmTelHa 171 BHEHHero ¢portosddexra. [Tpumenenue pororddexra.

Xumuueckoe geiictBue cera. DoTtoxumuyeckue mporecchl. (OCHOBHOM — 3aKOH
boroxumuu. oTocHHTES.

CaeroBoe nasnenue. OnbIT Jlebenesa. KBantoBas Teopusi cBeTOBOTO AaBieHUs. OIBITHI,

O0OHapy)KHUBAIOIINE KOPIYCKYJsIpHBIE CBoWcTBa cBeta. Dddexkr Kommrona.
Omnsit bote. OnpiTe! C. Y. BaBunoa. EqMHCTBO KOPIYCKYJISIPHBIX M BOJJHOBBIX CBOMCTB CBETA.

Quzuxa amoma

JlokazaTenbcTBa CIHOKHOW  CTPYKTYyphl atomoB. Ilepmommueckuit  3axkon JI. .
MenneneeBa. Jluneluatele crnekTpel. PamumoaktuBHOCTH. Mogens aroma Tomcona. OmbIThI
Pesepdopna. Anepnas moaens aroma.

KBantoBeie moctynatel bopa. CranvoHapHble COCTOSHMS.  YCIOBHE  YacToOT.
OHepreTu4ecKre ypOBHU. DHEPreTUUYECKUI CIEKTP aToMa.

OO0ObsicHEHNE TIPOUCXOKIACHIS JIMHEWUATHIX CrIeKTpoB. CIEKTp aToMa BOJOPOJA.

BosnHoBBIE cBoiicTBa wacTuil BemiecTBa. [umnote3a ne bpoinsa. Bomnel ne bporns.
Hudpakuus 3mekTpoHOB. KopIycKyIspHO-BOJHOBOM Tyan3M.

Jlazep. CioHTaHHOE W MHIYIUPOBaHHOE M3IydeHHs. COCTOSTHUS ¢ HOPMAJIbHOU U
WHBEPCHON HACEeNEHHOCTHIO SHEPreTHUECKUX ypoBHEW. MeTacTaOMiIbHbIE COCTOSHUS.
Onrtudeckuid KBaHTOBBIN T€HEPATOP.

Duzuka amomHozo sa0pa

AtomHoe simpo. M3ortomsl. IIpoton. Heiitpon. CoctaB aTOMHBIX saep. SInepHbIE CHIIBI.
Jledekt maccel M dHEPTUs CBs3M siapa. KBantoBanue sHeprum siapa. ['amma-uznydenue. Mogaenu
CTPOEHUsI aTOMHOTO s/1pa.

PamnoaktuBHOCTE. Anbda-pacman. bera-pacman. EcTtecTBeHHass W MCKYCCTBEHHAs
PaaMOAKTUBHOCTh. 3aKOH PaJMOaKTUBHOIO pacnaja.

CBolicTBa MOHM3UPYIOIIMX H3TydeHHil. B3aumoneiictBue ¢ BeniecTBoM. llormoménnas
noza. OrtHocurtenbHast Ouonorundeckas 3(dekTuBHOCTb. DKBUBalIeHTHas Jo3a. [IpenenbHO
JOIYCTUMBIE 103bl. METO/Ibl perucTpaluu HOHU3UPYIOLIUX U3Ty4YEHUN.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUs IMPU SAECPHBIX peakuusx. Peakuum neneHus u
cuntesa. Jlenenue sinep ypana. llennas peakuus aenenusi. Kputuueckas macca. AtomHas OomoOa.
SnepHas oHepreTHka. SlmepHble peakTOpbl Ha MEJEHHBIX M OBICTPBIX HEUTpPOHAX.
TepmosiiepHbie peakuui. ATOMHBIE 3JIEKTPOCTAHLIMU U OXpaHa OKPYKAIOLIEH Cpe/Ibl.

Onemenmapnvle yacmuybol

OneMeHTapHble YacTulbl. OnekTpoH. lIporon. Heitrpon. HelitpuHo. AHTHYACTHUIBIL.
VYckoputenn snemeHTapHblx vacTull. [lpeBpamienust snemeHTapHbIX uactull. Kocmuueckoe
n3ny4yeHue. MrooHsl. Me3oHsbl. [ unepoHs!.

Knaccudukamuss snemeHTapHbIX dYactull. JlemToHel. Anponsl. @DyHIaMeHTaIbHbIC
B3anmoJeiicTBua. CunbHoe B3aumojeicTBue. Crnaboe B3amMojeicTBUe. 3aKOHBI COXpPaHEHUS B
MukpoMupe. OyHIaMeHTaIbHbBIE JIEMEHTAPHBIE YaCTHIBI.

Cmpoenue u 360n10uus Beenennoi

IIpupooa men Conneunoui cucmemul

[IpuMeHUMOCTh 3aKOHOB (DM3UKH i1 OOBSICHEHHUS TMPHUPOAbI KOCMHUYECKUX OOBEKTOB.
Conneunas cucrema. Ilnmanersi CollHEUHON CHUCTEMBI M MX CIYTHUKH. METOJBI UCCIEIOBaHUS
ten ConHeuHoit cucreMbl. Maiibie Tena CoTHEUHOM CUCTEMBI.

Connme. Conneunas aktuBHOCTh. ConHeuHbIid Berep. Xpomochepa. ComHedHass KOpOHA.
Conneunsle nisitHa. [IpotyOepaniibl. Kocmoronus. [Ipoucxoxaenne COTHEUHOW CHCTEMBI.

36e30b1 u 36e30HblE CUCTEMbL
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3BE3ApI U UCTOUYHUKM UX dHepruu. Knaccudukanus 3BE3a. Ousnueckue XapakTePHUCTUKU
3B&31. Bumumas 3BEé3nnas BenmuuuHa. AOconroTHas 3BE3qHAs BenuurHa. CHEKTpalibHBIN Kiacc.
Huarpamma I'epummnpynra-Paccena. benbiii kapiuk. OBomrouuss ConHua u 3BE€3a. [lnanerapHbie
TyMaHHOCTH. ['paBuTanvoHHbIi Kosutanc. HeWTpoHHbIE 3BE31bI M 4épHbIE AbIpbl. IlepemeHHbIC
3BE311b1. HOBBIE M CBEPXHOBBIC 3BE3/IBI.

lNanaktuka. Mneunslit Ilyts. Ctpoenue I'anaktuku. CoctaB u cTpykTypa l'amakTuku.
TyMaHHOCTB.

[IpocTpaHcTBEHHO-BpEeMEHHbIE ~ MaciiTadbl  HaOmomaemMoill  Bceenennoil.  bosbiias
Bcenennas.  Meraranaktuka.  CrndpanbHble  TQJIaKTUKW.  ODJUIMIITUYECKAE  TaJaKTHUKH.
Pagnoranmaktuku u u€pHble Abipel. «TéMHas marepus» u «TE€MHas SHEprus». 3akoH XaOoOma.
[IpencraBnenne o0 »sBomtonuu BceenenHoil. bosbmioit BpbiB. IlpoucxoxkiaeHne XHMHYECKHX
JJIEMEHTOB.

Jlabopamopnvie pabomut

N3mepenne ycKopeHUs JIBIKESHUS Tea.

[TpoBepka 3akoHa MyTel 1J11 paBHOYCKOPEHHOTO IBUKEHUS.

H3MepeHne cuit 1 yCKOPEHHIA.

N3mepenne nMiryibca.

N3mepenne naBneHus rasa.

Habmnroenue pocta KprCTaIOB U3 PacTBOPA.

N3mepenne ynenpHON TEIIOTHI IUIABJIEHUS JIbA.

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOpa.

N3mepenue critbl TOKa W HANPSDKEHHUS.

0.  V3mepeHwme >JIEKTPUUECKOTO 3apsiia OJHOBAJIICHTHOTO HOHA.

11. N3mepenre MarHuTHOM MHIYKITHH.

12. V3mepeHne WHIYKTHBHOCTH KaTYyIIKH.

13.  HM3mepeHue MHIYKTUBHOTO COTPOTHBIICHHS KATYIIKH.

14.  M3mepenue cuibl TOKA B LIETIM EPEMEHHOTO TOKA C KOHAEHCATOPOM.
15.  OmpexneneHue 4rciia BATKOB B 0OMOTKax TpaHcdopmaTopa.

16. OreHKa ITMHBI CBETOBOM BOJIHBI IO HAOJIOICHUIO AU PAKIINN HA TIEITH.
17.  OmpeneneHue CIEKTPAIbHBIX I'PAHUI] YYBCTBUTEIBHOCTH TJjla3a YeJOBEKa C MOMOIIbIO
TU(PPaKIMOHHON PEIIETKH.

18.  M3mepeHue nokasarens MPEJIOMIICHUS CTEKIIA.

19.  KauecTBEHHBIN CHIEKTPaAJIbHBIN aHAJIN3.

Du3uYeCKUil MPAKTUKYM

W3yuenue aBmkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

W3ydenue ABIKEHUS Tela M0 OKPY>KHOCTH.

HccnenoBanue 3aBUCUMOCTH YCKOPEHHS TeJla OT €r0 MacChl.

N3ydenue ABMKEHUSI CUCTEMBI CBSI3aHHBIX TEJ.

N3ydenue 3akoHa COXpaHEHUS UMITYJIbCA.

HccnenoBanue mpeBpalieHus] TMOTEHIMATBHOW SHEPruuM  ympyroi aedopmanmuu B
KMHETUYECKYIO SHEPTHIO.

7. W3mepeHne yCKOpeHHs CBOOOHOTO MaJACHHUS C TIOMOIIBIO0 MasSTHUKA.

8. V3MmepeHue AMUHBI 3BYKOBOM BOJHBI U CKOPOCTH 3BYKA.

9. TlpoBepka ypaBHEHHUS COCTOSHUS rasa.

10. U3mepenune atMocepHOTO TaBICHUS.

11. U3mepenue 3MeKTPUIECKOrO COMPOTUBIICHUS IPOBOIHUKOB.

12. 3mepenne MOIIHOCTH SIEKTPUIECKOTO TOKA.

13. I'pagynpoBKa TepMOnapsl.

14. UccnenoBanue NOTYITPOBOJHUKOBOTO AHOIA.

15. 3mepenne WHIYKIIUA MarHUTHOTO TIOJIST 3EMIIH.

16. Usydenue 3axkona Oma 1Sl e IEPEMEHHOTO TOKa.

17. Onpenenenrie JOOPOTHOCTH U BOJIHOBOTO COMPOTHBIICHHUSI KOHTYpA.

HOo~Noa~wNE

oL E
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18. Uzydenue paboThl TpaHCHOpMaTOpa.

19. Onpenenenue IMHBI 3IEKTPOMArHUTHOW BOJTHBI.

20. V3amepeHnne CKOpoCTH PacIpOCTPAHEHUS AIIEKTPOMArHUTHBIX BOJIH.

21. V3mepeHue UTMHBI CBETOBOM BOJIHBI 1O HaOIrOEeHHIO Kojel HproToHa.
22. Onpenenenne GOKYCHOTO PACCTOSIHUS PACCEUBAIOIIEH JIMH3BI.

23. VzyueHne MOJIENN TEJIECKOIIa.

24. VzyueHune MOJIEII MHKPOCKOTIA.

25. N3y4enwue siBiieHUS] HHTEPHEPEHITNH.

26. VccrnenoBanne 3aBHCUMOCTH MOIIHOCTH  HM3JTy4EHHUS
TEMIIEPaTYPHI.

27. Uzmepenune pabOThI BEIXO/1a AIIEKTPOHA.

28. VzyueHne TFIOMHHECIICHTHOH JIAMITHI.

29. KadecTBeHHBIH CIIEKTPaTbHBIA aHAJIH3.

HUTHU JIaMIIbI

30. Ompenenenne  mepuoa €CTECTBEHHBIX

aTMoC(EepHOTO BO3TyXa.

noxypacrnazia

Paznen 3. Temaruueckoe mnJjaHMpOBaHHUe
OTBOJUMBbBIX HA OCBOCHHEC Ka)ICJIOﬁ TEMbI

10 kaacc (68 4. 2 4 B HexL.)

PaaruOaKTHBHBIX

¢ YKazaHME€M KOJHYECTBA

HakKaJluBaHHUsA OT

HN30TOIIOB

4acoB,

Ne n./m. HanmenoBanue pa3zenoB u Tem Bcero gacos
1 Memoovl nayunoz2o no3nanusa u puzuueckas Kapmuna mupa 1
2 Mexanuka 22
Kunemaruka 7
JlnHamuka 8
3aKOHbI COXpaHEHUs B MEXaHUKE 7
3 Moanexynapnaa usuka. Tepmoounamuxa. 21
OCHOBBI MOJICKYJISIPHO — KHHETHYECKOW TEOPUH 13
OCHOBBI TEPMOTUHAMHUKHI 8
4 Inekmpoounamuka 21
DNIEeKTpOCTaTHKA 8
[TocTOAHHBIN JIEKTPUYECKUNA TOK 7
DNEeKTpUYECKUH TOK B Pa3IMYHbBIX Cpelax 6
5 Hmozoe0e noemopenue 3

11 kaace (102 4. 3 4 B Hex.)

Ne m./m. HauMeHoBaHue pa3zieioB U TeM Bcero yacos
1 Inekmpoounamuka 15
MaraurtHoe nose 7
DneKTpoOMarHuTHas UHYKIIHS 8
2 AnekmpomazHumnbvle KO1eOanus u 60J1Hbl 33
Mexannyeckue KoieOaHus 5
DNEeKTpOMarHuTHBIE KoJiIeOaHUs U (PU3UYECKUE OCHOBBI 14
DIIEKTPOTEXHUKHA
MexaHn4yecKHe BOJIHEL
DNEKTPOMarHUTHBIC BOJIHBI U (PU3UUYECKHE OCHOBBI PAAHMOTEXHUKU 7
CBETOBBIE BOIHEI 4
3 Onmuxa 15
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Dnemenmovl meopuu OMHOCUMENbHOCHU 4
Keanmosas ¢pusuxa 24
CBeTOBBIEC KBaHTHI 7
dusuka aTomMa 3
du3nKa aTOMHOTO SIIpa 10
DeMeHTapHbIC YaCTULIBI 4
Cmpoenue u 360110uus Beenennoi 9
[Ipupona ten ConHeuHOM CUCTEMBI 6
3Be3/1bI U 3BE3/THBIC CHCTEMBI 3
Oboowarouiee noemopenue 2
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