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Pa6ouasi nporpamma
no ¢pusuke B 11 k1acce k yueOHuxky Msxumes I'.51

(ba3oBblii ypoBeHb)

IMosicHuTeIbHAS 3aMUCKA

Martepuainsl as paboueil mporpaMMbl COCTaBIIEHBI HA OCHOBE:

e (enepabHOTO KOMIIOHEHTA FOCYAaPCTBEHHOTO CTaHAapTa 00IIero oopa3oBaHus,

® [IPUMEPHOI mporpaMMbl IO (PHU3MKE OCHOBHOTO 0011ero oopazoBanus (cocraBurenu: tO.
. luk, B. A. KopoBun)

e (QeneparbHOTO MepevHs yueOHUKOB, PEKOMEHJAO0BaHHBIX MUHHCTEPCTBOM 00pa3oBaHUs
Poccuiickoit ®Denepanu K HUCIONB30BaHWIO B 00pa3oBaTebHOM Tpolecce B
o0mieoOpa3oBaTebHbBIX yupexaeHusx Ha 2023-2024 yuebHslii rof,

e C ydyeroM TpeOOBaHHIl K OCHAIICHHIO O0Pa30BaTEIBLHOrO MpOIlecca B COOTBETCTBUH C
COJIep’)KaHWEM HAINOJHEHUS Yy4YeOHBIX TMPEAMETOB KOMIIOHEHTa TOCYAapCTBEHHOIO
cTaHjapTa o01ero oopa3zoBaHus,

e amrTopckoi mporpamMmbl «®u3uka, 10 — 11y, aBT. I'. SI. Mskumies.

PabGouas mporpamMma  coAeMcTBYeT  COXpaHEHMIO  €IMHOrO  00pa3oBaTEIbHOTO
MPOCTPAHCTBA, HE CKOBBIBAS TBOPUYECKON HWHUIMATUBBI YYHUTENs, MPEIOCTABISET UIMPOKUE
BO3MOXHOCTH JUIS PEATH3AINN PA3TUYHBIX ITOX0JI0B K MOCTPOSHHIO YUeOHOTO Kypca.

®u3rka Kak Hayka o Harboiiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIIAS B KAUECTBE Y4eOHOTO
npeaMeTa B MIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY)KAaroIIeM MUDE.
Ona packpblBaeT poiib HAayKH B OSKOHOMHYECKOM U KyIbTYpPHOM pa3BUTHH OOIIECTBa,
croco6cTByeT (HOPMHUPOBAHHUIO COBPEMEHHOTO HAyYHOTO0 MHpPOBO33peHus. Jyig perienus 3agad
(GOopMHpPOBaHUS OCHOB HAYYHOTO MHUPOBO33PEHUS, Pa3BUTHSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH
U TI03HABATeJbHBIX HHTEPECOB IIKOJIBHUKOB B Ipoliecce U3ydeHus (PU3MKH OCHOBHOE BHUMaHHE
CIIeAlyeT YAETSATh He Tepenavye CyMMBI TOTOBBIX 3HAHWH, a 3HAKOMCTBY C METOJaMH HaydHOTO
NO3HAHUS  OKPYXKAIOLIEr0 MHUpa, I[IOCTAaHOBKE MpobjeM, TpeOyroImux OT  ydaluxcs
CaMOCTOSITENIFHOW JIEITETFHOCTH TI0 MX pa3pernieHnto. O3HaKOMIIEHHE IKOJIBHUKOB C METOaMHU
HAY4YHOTO IO3HAHU MpeIoaraeTcs NpoBOANUTh IPU U3yYEHUH BCeX pa3zesioB Kypca (HU3HUKH, a
HE TOJILKO TPU MU3YYECHUH CIIEIUATLHOTO pa3nena «PU3nKa U METOIbI HAYYHOTO TIO3HAHUS.

['ymaHuTapHOe 3HaYeHHE (PU3MKHM KaK COCTaBHOW YacTH o0I1ero oOpa3oBaHUU COCTOUT B
TOM, YTO OHA BOOPYXAeT MIKOJbHUKA HAYYHbBIM MEMOOOM NO3ZHAHUA, TIO3BOJISIOIUM M10JIy4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYKAIOILEM MHUDE.

3HaHue (U3MYECKUX 3aKOHOB HEOOXOIMMO IS M3YYeHHs] XHUMHH, OWOJIOTHH,
¢usuueckoii reorpadun, rexnonoruu, ObX.

Kypc dusuku B manHoit paboueit mporpaMme cpeaHero (MmoaHoro) o01mero oopa3oBaHus
CTPYKTYpUpYETCS Ha OCHOBE (HU3UYECKUX TEOpHil: MeXaHuKa, MOJIEKyJIspHas (u3uka,
ANIEKTPOJMHAMHUKA, SJICKTPOMAarHUTHBIC KOJIEOAHNUS M BOJIHBI, KBAHTOBAsI (pU3HKa.

OcobeHHOoCThIO TpeaMeTa «(hu3KKa» B yueOHOM I1aHe 00pa3oBaTeIbHOM HIKOJIBI
SIBIISIETCS ¥ TOT (DaKT, 9TO OBIJIAJICHNE OCHOBHBIMH (PU3NYECKUMH TIOHSATHSIMH U 3aKOHAMH Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAMMBIM MTPAKTUYECKH KaXKIOMY YEJIOBEKY B COBPEMEHHON KHU3HH.

HN3yuyenue pu3uky B cpeHUX (IMOJHBIX) 00pa30BaTeIbHbIX YUPEKICHUSAX HA 0230BOM
YPOBHE HANIPABJIEHO HA 10CTHKEHHe CJAEAYIOIIUX LeJleii:

o oceoenue 3nanuil o GyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX M MPUHIIMIAX, JEKAIIUX B
OCHOBE COBPEMEHHOM (U3NYECKOM KapTHHBI MHpa; HamOojee BaKHBIX OTKPBITUSAX B
obmact (U3MKM, OKA3aBUIMX ONpeAessiollee BIUSHUE HAa pa3BUTHE TEXHUKH MU
TEXHOJIOTUH; METOAAaX HAyYHOI'O MO3HAHUS IPUPO/IBL;

. 06/1a0eHUe yMeHUAMU TIPOBOJIUTH HAONMIONCHWS, IUJIAHUPOBATH ©  BBITIOJIHATH
SKCIIEPUMEHTHI, BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIHU, IPUMEHSITh MOJTY4YCHHbIE 3HAHUS
no ¢usuke 111 00BSICHEHUS pa3HOOOpa3HBIX (U3NYECKUX SBICHUNH M CBOWCTB BEILECTB;



MPAKTUYCCKOro  HCIIOJb30BaAHUA (bHBI/I‘IeCKI/IX 3HaHI/II>'I; OLCHUBATL JOCTOBCPHOCTH
€CTeCTBEHHOHAY4YHOU MH(OPMAaLIUK;

o Ppazeumue NO3HABATEILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
B Ipoliecce NMPUOOPETeHUs 3HAHUM U yMEHUHU MO (U3HKE C UCHOJIb30BAaHUEM PAa3TMYHBIX
MCTOYHHUKOB MH(POPMALIUN U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH;

o éocnumanue  YOCXKJCHHOCTH B  BO3MOXHOCTM TO3HAHHUA  3aKOHOB  MPUPOJIBL
UCIOJIb30BAaHUS JTOCTIKEHUN (PU3MKKM Ha Onaro pa3BUTHS UYEIOBEYECKON HUBUIN3AIUY;
HEOOXOAMMOCTH COTPYAHHMYECTBA B TMPOIECCE COBMECTHOTO BBINMOJHEHUS 33734,
YBOXHUTEIBHOTO OTHOLICHUS K MHEHHUIO OIINOHEHTa TMpH OOCYXXIACHUH Mpoliem
€CTECTBEHHOHAYYHOT'O  COJIEpKaHMsl; TOTOBHOCTHM K MOpPAJIbHO-3TUYECKOM  OIEHKE
UCIOJIb30BaHUS HAyYHBIX JOCTHIKEHHMM, 4YyBCTBAa OTBETCTBEHHOCTH 3a  3allIUTy
OKpY>Karollen Cpeibl;

o HCI0JIb30BaAHHE NMPHOOPETEHHBIX 3HAHUM U YMeHMIl JJIs pelieHus] MPaKTUUeCKUX 3a/1a4
MOBCETHEBHOM XKM3HU, oOecrieyeHns: 6€30MacHOCTH COOCTBEHHOM JKHU3HM, PALIMOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS U OXPAHBI OKPYXKAIOIIECH CpeIbl.

Pabouass mporpamma mpegycMatpuBaeT (GOPMUPOBAHHE Y INKOJIHLHUKOB OOIICYydeOHBIX
YMEHUH W HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB NESATEIBHOCTH M KIIFOUEBBIX KOMIICTCHIIUH.
[Ipuoputeramu s IWIKOJIBHOIO Kypca (U3MKKM Ha 3Tane cpeaHero (MOJHOro) ooIero
00pa30BaHUs SIBJISIOTCS:

To3nasamenvHas 0esmenbHOCMb.!

. HCIIOJIb30BAaHUE JUIs MIO3HAHUS OKpY>Karolero MHpa Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOICHHE, H3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE;
. GbopMUPOBaHWE YMCHHH paznuvarh (AKThI, THUIIOTE3bl, MPHUYUHBI, CJICICTBUSA,
JI0KA3aTeNIbCTBA, 3AKOHBI, TEOPHH;

. OBJIQJICHUE aJICKBaTHBIMHU cocobamMu  pelieHusT  TEOPETHYECKUX u
AKCIIEPUMEHTAIIbHBIX 3a7a4;

. puoOpeTEeHNE OMBITA BHIIBIKECHUSI TUIIOTE3 JIJIs1 OOBSICHEHUS U3BECTHBIX (PAKTOB U

DKCIIEPUMEHTAIILHOM ITPOBEPKH BBIIBUTAEMBIX THIIOTES.
Hngpopmayuonno-kommynukamusHas 0esmeabHoCmy .

. BJIa/ICHHE MOHOJIOTUYECKOW M Juajorudeckoi peubto. CrocoOHOCTh MOHMMATH
TOUKY 3peHHs coOecelHuKa U MPU3HABATh MPAaBO HA MHOE MHEHHUE;
. UCIIOJIb30BAHUE JUIsl pEIEHUsl IO03HABATEIbHBIX W KOMMYHUKATHBHBIX 3aj]1a4

pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH.
Pegnexcusnas oesmenvnocmo:

L4 BJIAICHUC HABbIKAMU KOHTPOJIAI W OLCHKHU cBOEH ACATCIIBHOCTH, YMCHHCM
NpeaABUACTb BO3BMOXKHBIC PE3YJILTATBI CBOUX ﬂeﬁCTBHﬁI
L4 opraHusanusa yqe6H0171 ACATCIIBHOCTH: IMOCTAaHOBKA 1€KW, IINIAHUPOBAHUC,

orpeziesieHue ONTUMAIbHOIO COOTHOILIEHUS 1I€JIU U CPEJICTB.
MecTto npeamera B y4eOHOM IIaHe
®enepasibHbIN Oa3uCHBIA y4eOHBIN TU1aH sl 00pa3oBaTeNbHbIX yupexaeHui Poccuiickoit
®denepauy OTBOJUT 4 yaca B HENENIO ISl 00s3aTeIbHOrO HM3y4deHus (U3MKH Ha 0a30BOM
YpOBHE CTYNEHH cpeaHero (moiaHoro) obmero odpazoBanus. B Tom yncie B X u X knaccax mo
2 yuyeOHBIX Yaca B Heenmo. B maHHOM paboueil mporpamme Ha usydenue gusuku B 11 kiacce
OTBOJUTCS 2 Yaca B HeJlelto, U3 pacuéra 33 yueOHbIe Heienn — 66 4acoB B TOJI.

TPEBOBAHMHS K YPOBHIO
IHOATOTOBKH BbIITYCKHHUKOB

OOs3aTenbHbIE  pe3yabTaThl M3y4deHUs Kypca «®DHU3uKa» TMpPHUBEACHBI B  paszzene
«TpeboBaHusi K ypOBHIO MOJATOTOBKU BBITYCKHHUKOB)», KOTOPBIM IOJHOCTHIO COOTBETCTBYET



crangapty. TpeOoBaHMs HamNpaBiIeHbl HA peaTU3alUI0 JEATEIPHOCTHOIO M JHMYHOCTHO
OPUEHTUPOBAHHOTO TOJXOJ0B; OCBOEHHE YYAIIUMHCS HWHTEIJICKTYaJbHOM M MIPAKTHUYECKOMH
JeSITeIbHOCTH;, OBJIAJICHUE 3HAHUSIMH M YMEHHUSMH, HEOOXOJUMBIMH B TOBCEIHEBHOW KHU3HH,
MO3BOJIAIOIIMMU OPUEHTHPOBATHCS B OKPYXKAIOIIEM MHUpPE, 3HAYMMBIMU [UJISI COXpaHEHUS
OKpY’KaroIlel cpelibl U COOCTBEHHOI'O 370POBbSI.

PyOpuka «3HaTh/mOHMMATh» BKJIIOYAET TPeOOBaHUS K yueOHOMY Marepuaity, KOTOpPbII
YCBaMBAETCSI U BOCHPOU3BOAUTCA YydalIUMHUCS. BBITYCKHUKM JOJDKHBI IOHUMaTh CMBICI
M3y4aeMbIX (PU3NUECKUX MOHATUN, GPU3NYECKUX BETUUYMH U 3aKOHOB.

PyOpuka «YMeTb» BKJIIOYAaeT TpeOOBAaHMsS, OCHOBAaHHBIX Ha OoOJiee CIOXKHBIX BHIAX
NESTENIbHOCTH, B TOM YHCIIE€ TBOPYECKOW: OMUCHIBATH U OOBSACHATH (PU3NYECKUE SIBICHUA U
CBOMCTBa TeJ, OTJAMYATh THUIIOTE3bl OT HAy4YHBIX TEOpPUH, JAENaTh BbIBOJbI Ha OCHOBAaHUU
9KCIIEPUMEHTAJBHBIX  JIaHHBIX, [PUBOAUTH HPUMEPHl IPAKTHUYECKOIO  HMCIHOJb30BAHUS
NOJYYCHHBIX 3HAaHWW, BOCHPUHUMATh U  CaMOCTOSITEIBHO OLEHUBATh WH(OPMAIHIO,
conepxkantytocs B CMU, UHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThsIX.

B pyOpuke «lcmonb3oBaTh TpuOOpETEHHBIC 3HAHWS M YMEHHS B IPAKTHUYECKOU
NESATENIbHOCTH U TOBCEAHEBHOW JXU3HW» MPEACTABICHbI TPEOOBaHUA, BBIXOASIINE 32 pPaMKU
y4eOHOro Ipoliecca 1 HalleJIeHHbIE Ha PElICHHE Pa3HOOOPa3HbIX KU3HEHHBIX 3a/1au.

B pe3ynomame usyuenusa gpuzuku na 6a3080m ypoeHe yueHUK O0NIHCEH

3HATH/MIOHUMATDH

o CMBIC/] MOHSATHH: (U3NUYECKOe sBIEHUE, THUIOTEe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJJIEKTPOMAarHUTHOE IIoJie, BOJHA, (OTOH, AaroM, aTOMHOE Ao,
MOHM3UPYIOIINE U3JIyueHus, IJIaHeTa, 3B€3/1a, rajlakTuka, BeenenHas;

o CMBIC] (pU3MYEeCKUX BEJHYHH: CKOPOCTh, YCKOPEHHUE, Macca, CUjla, HMITYJbC,
paboTta, MexaHMuYecKas JHEprusi, BHYTPEHHSS SHEprus, aOCOJIIOTHas TeMIepaTypa, CpeaHsis
KMHETUYECKasl JHEPIHsl YaCTHL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 2JIEMEHTAPHBIN IEKTPUYECKUN
3apsn;

o CMbICN pu3uuecKux 3aKOH08 KIIACCUUECKOW MEXaHUKHU (BCEMUPHOTO TATOTEHUS,
COXpPaHEHMsI SHEpruM, HMIIYJIbCA), COXPAHEHUsS DJEKTPUUYECKOTO 3apsja, TEpMOJWHAMMKH,
3EKTPOMArHUTHOM MHAYKIMH, poTodddekTa;

. 6KJ1A0 POCCUIICKUX U 3apPYDeHCHBIX YUeHbIX, OKA3aBIINX HaUOOIbIIee BIUSHUE Ha
pa3BUTHE QUUKU;

yMeTh

o onucvléams U 00BACHAMY PuU3uUeCKUe AGNCHUA U CEOUCMEA mesl: IBUKEHUE
HEOECHBIX TeT U MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWMCTBA Ta30B, JKUIKOCTEH M TBEPIbIX
TEN;, ANEKTPOMArHUTHYIO MHJIYKIUIO, PAaCIPOCTPAHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOWCTBA CBETA; U3JIyYE€HHUE U MOTJIOIIEHHE CBeTa aTOMOM; (poTor(hdeKT;

o omauuamep TUIOTE3bl OT HAYYHBIX TEOpUN; Oeamb 6b1600bl Ha OCHOBE
9KCIIEPUMEHTAJIBHBIX JAHHBIX; HPUGOOUMb NPUMEPbL, NOKA3bléaroujue, Ymo: HaONIOJCHUS U
9KCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JAJIsL BBIABM)KEHUS THUIIOTE3 U TEOPUi, MO3BOJSAIOT IPOBEPUTH
UCTUHHOCTh TEOPETHYECKHX BBIBOJAOB; (U3NYECKas TEOopus JaeT BO3MOXKHOCTb OOBSCHSTH
W3BECTHBIC SBJIICHUS TPUPOJIBI U HAyYHBIE (DaKThI, MPECKA3bIBATH €Ille HEM3BECTHHIC SIBIICHUS;

o npueoOuUms npUMEPsvl NPAKMUYECKO20 UCHOIBb306AHUA (PU3UUECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJWHAMUKH U 3JEKTPOJUHAMHUKU B SHEPreTHKE; Pa3IWYHBIX BHJIOB
ANEKTPOMArHUTHBIX U3ITYUYEHUH JUISl pa3BUTHSI Paio U TEIEKOMMYHUKAIIMMA, KBAHTOBON (DU3UKU
B CO3/IaHUHU JIEPHOIN SHEPTETUKH, JTa3€POB;

o 60CHPDUHUMAMb U HA OCHO6€ NOJYYEHHHIX 3HAHUN CAMOCHOAMENbHO
ouenueamp wvHpOpMaIMIO, cojepxkamiytocs B coobmenusx CMMU, UWurepHere, HayuyHO-
MOMYJSIPHBIX CTAThsIX;

HCIO0JIB30BATH NPHOOPETEeHHBbIC 3HAHUSI M YMEHHS B IPAKTHYECKOH JesITeIbHOCTH U
MOBCEHEBHOM KM3HH [JIAA:



L4 obecreueHusT 0OE30IMaCHOCTH KHUBHCACATCIBHOCTH B IIPOLCCCEC HCIOJIb30BaAHUA

TPAaHCIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONpUOOPOB, CpEelCTB paauo- u
TEJIEKOMMYHUKALMOHHOW CBSI3H;

. OLICHKHM BIIMSHUS Ha OpPraHU3M 4YEJIOBEKa M JPYrue OPraHU3MBbl 3arpsi3HEHMS
OKpPY’Karolllel cpeasl;

. PalMOHAIIBHOTO TPUPOIOIIOIB30BAHUS U 3aILUTHI OKPYKAOIIEH CPEbL.

Jl71st Bcex paszienioB NpU M3YYEHUU Kypca PU3NKHU CpETHEN IIKOJIBI B pa3/e
«TpeboBaHMs K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB

3HATH/TIOHUMAThL

. OCHOBHBIC TIOJIOKEHHS M3Y4YaeMbIX (DU3UYECKUX TEOPHH M MX POJib B (DOPMHUPOBAHUM HAYYIHOTO
MHPOBO33PCHHS;

. 6KNIA0 POCCUTICKUX U 3apPYDersCHbIX YUeHbIX, OKA3aBIIUX HAUOOINbIICE BIHMSHUEC HA Pa3BUTHE
¢buznkwy;
yMeTh

. HPUBOOUML RPUMEPBL ONBINOG, ULTIOCHPUPYIOWUX, YTO: HAOIIOJACHUS U DKCIICPUMEHT CIYXKaT

OCHOBOM AJIS1 BBIABMDKEHUS THIOTE3 M MOCTPOEHHUS HAYYHBIX TEOPHIl; SKCIEPUMEHT IO3BOISAET
NPOBEPUTh HCTUHHOCTH TEOPETHYECKUX BBIBOAOB; (U3MYECKass TEOPHsS [HAaeT BO3MOXKHOCThb
OOBSICHATH SIBJICHUSI TIPUPOJIBI M HAy4YHbIE (DaKThI; (PU3MUECKas TEOPHS MO3BOJISCT MPEICKa3bIBATh
elle HEHM3BECTHBIC SBICHHA W WX OCOOCHHOCTH; TpU OOBSICHEHHHM NPUPOAHBIX SIBICHHUN
UCTIONIB3YIOTCA (PU3NYECKUE MOAEIH; ONMH M TOT K€ IPUPONHBIA OOBEKT WM SIBICHHE MOXHO
UCCIIEIOBAaTh HAa OCHOBE MCIIONB30BAHUS PA3HBIX MOJIENEH; 3aKOHBI (U3UKU U (PU3NUECKUE TEOPHU
HMMEIOT CBOU OIPE/IEIICHHBIE I'PAHULIBI IPUMEHUMOCTH;

o onucvleams Qynoamenmanvubvle ONbIMbL, OKA3AGUIUE CYUWIECHIBEHHOE GNIUAHUE HA PA3GUmMUE
dusuku,

o HpUMEHAMb HOIYYEeHHble 3HAHUA 01 PeUuleHUs (PUUUECKUX 3a0au;

. IIPEACTABIIATH PE3YJIBTATHI U3MEPEHUH C YUETOM UX IOIPEIIHOCTEN;

o 60CHpUHUMAMb U HA OCHO8E HOAYYEHHBLIX 3HAHUH CAMOCHIOAMENIbHO OUEHUBANb

uHQOpMaIMio, cojaepxkamlytocss B cooOmeHusx CMU, HaydyHO-OMyNSPHBIX — CTaThsIX;
UCnONb306amb HOBbIE MH(OPMAIIOHHBIE TEXHOJIOTUU AJISI TIOMCKA, 00pabOTKU M MpebsIBICHUSL
nH(pOopMaIK 1o Gu3NKe B KOMITBIOTEPHBIX 0a3axX JaHHBIX U ceTsx (cetu MHTepHeTa);

HCITOJIB30BATH HpHOﬁpeTEHHLle 3HAHUA M YMCHHHA B HpﬂKTPI'—IECKOﬁ ACATCJIBHOCTH H
NOBCEAHEBHOM KM3HHU IS

L4 obOecrieueHrs OE30MACHOCTH JKUBHCACATCIBHOCTU B IPOLCCCC HCIOJb30BAHUA TPAHCIIOPTHBIX
CpCACTB, OBITOBBIX 3J'IeKTp0HpH60pOB, CpCACTB paauo- U TCHCKOMMYHI/IKaL[HOHHOﬁ CBs3U,

) aHaNM3a W OICHKW BJIMSHHUS Ha OpPraHM3M YeJIOBeKa W JIPYrHMe OPTraHW3Mbl 3arpsa3HeHUs
OKpY>Kalolllel Cpepl;

° PalMOHAIIBHOTO MIPUPOAOIIONIB30BAHUS U 3AIUTHl OKPYKAIOLIEH Cpebl;

° ompeeseHUs] COOCTBEHHOM TO3UITHH M0 OTHOIIEHUIO K 3KOJOTHYECKUM MPoOIeMaM U TMOBEICHUIO

B IIPUPOJHOU cpene.

Conep:kanue Kypca
11 knacc

DJIeKTPOANHAMMKA
MarnuTtHOoe mosie TOKa. /leticmeéue MAcHUMHO20 NOJNA HA OBUNCYUUECS 3APANCEHHble
yacmuyvl. SIBIeHUWE DIIEKTPOMArHUTHOW HWHAYKIMHU. B3auMOCBSI3b  ANEKTPUYECKOTO H
MarduTHOTO IOJIEH. CBOGOIIHLIC OJICKTPOMArHMuTHBIC KOJIGGaHI/IH. 3H€KTpOMaFHI/ITHOC IoJIe.



ONeKTpOMarHuTHble  BOJIHBL.  BoyiHOBBIE — cBoiicTBa  cBeta.  PasnuuHble  BUABI
3JIEKTPOMArHUTHBIX U3JyUYEHUN U UX MPAKTUYECKUE IPUMEHEHUS.
Hemoncmpayuu
MarnuTtHoe B3aUMOJEHCTBUE TOKOB.
OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.
MarnuTHas 3anuch 3ByKa.
3aBucumocts 31C MHAYKIIMY OT CKOPOCTU U3MEHEHUSI MAaTHUTHOTO ITOTOKA.
CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.
OcuuorpaMma nepeMeHHOIo ToKa.
['eneparop nepeMeHHOr0 TOKA.
Nznyyenue u nprem 3J1eKTPOMAarHUTHBIX BOJIH.
OTpaxeHue 1 NPeJoOMIICHHE 3JIEKTPOMAarHUTHBIX BOJIH.
Jlabopamopuvie pabomut

1. HabGmroneHue AeiicTBHUSI MArHUTHOTO TOKA HA TOK.

2. UzyueHue sBIEHHS JIEKTPOMArHUTHON MHIYKIIWH.

3. Omnpenenenue yCKOpeHHs! CBOOOIHOTO MaIeHUs IPU MOMOIIN MasTHUKA.

OnTuka. jaeMeHThI ClIeNAaTbHON TEOPUN OTHOCUTEIbHOCTH.
3aKoHbI pacpocTpaHeHus cBera. IHTepdepenuus ceera.
Hudpaxius ceeta. [longpuzanus ceera.
[IpsiMonmHEHOE pacpoCTpaHEeHHEe, OTPAKEHUE U MIPEJIOMIICHUE CBETA.
OnTuueckue npudopsl. Judpakunonnas pemeérka. [Ipunmun otHocuTenbHOCTH. [TocTynatst
teopun oTHOcUTeNbHOCTU. OcHOBHBIE ciieacTBust CTO. PensaTuBUCTCKUI 3aKOH CIIOKEHUS
CKOpOCTel. 3aBUCUMOCTb SHEPTUH TeJla OT CKOPOCTH €ro JABMXKEHUS. PenstuBucTckas
nuHaMmuka. [Ipunnmn cooTBeTcTBUA. CBA3B MEXKIY MAacCON U DHEPTUEH.

Hemoncmpayuu
Wutepdepennus ceeta.
Hudpaxnus certa.
[Tony4yeHue criekTpa ¢ HTOMOIIBIO PU3MBI.
[Tonydenue cnekTpa ¢ HOMOLIbIO AUPPAKIIMOHHON PELLIETKH.
[Monsipuzanus ceera.
[IpsimonuHeitHOE pacTipocTpaHeHe, OTPAKEHHE U MPEIIOMIICHHE CBETA.
Ontuueckue npuOOpsI
Jlabopamopmuwie pabomuol

4. H3mepeHue nokaszatess NPeIOMICHHS CTEKIIa.

5. Ormpenaenenne ONTUYECKON CUITBI U (DOKYCHOTO PACCTOSIHHS COOMPAIOIIEH JIMH3HI.

6. M3mepeHue JUTMHBI CBETOBOI BOJIHBI.

KBanToBas ¢usuka

Tunomesa Ilnanxka o keanmax. ®orodddexr. ®otoH. [unomesa de bpoiina o 601HOBbIX
ceovicmsax yacmuy. Kopnyckynsapro-6o11060ii oyanusm.

[TInanerapnas Mmogens aromMa. KBaHtoBbIe nmoctynatel bopa. Jlazepsl.

Crpoenne atomMHoro siapa. Snepueie cuibl. JlehekT maccbl M PHEpPrus CBSI3U sjpa.
Snepnas sHepreTuka. BimsHME HWOHM3MpYIOLIEH paavaluyd Ha >KUBBIE OPraHU3MBbl. /{o3a
uznyuenus. 3aKoH paouoaKkmueHoz20 pacnadd. DnemeHmapHvle yacmuysl. PyHOameHmanbHbie
83AUMOOeUCMBUSL.

Jemoncmpayuu
dotordexr.
JInnenyaTele CIIEKTPBI U3IIy4YCHHUS.
Jlazep.
CueTurK MOHU3UPYIOLIUX YaCTHII.



Y4yeOHO-TeMaTHYecKoe MJIAHNPOBAHNE

Paznen, tema KomuuectBo | KonmuuectBo KonuuectBo
qaCcoOB Ha60paTOpHBIX KOHTPOJIBHBIX
paboT paboT
11 knacc
DJIEKTPOAUHAMMKA 26 3 2
Ontuka. DJeMeHTHI cHenuajbHOM | 18 3 1
TEOPHUH OTHOCUTEIHHOCTH.
KBantoBas ¢pusuka 22 0 2
Bcero 66 6 5




Kanennapno-remarnyeckoe miaHupoBanue 1o ¢usuke B 11 kimacce
(2 9 B Henmemto, Bcero 66 u; yueOHuku: 1. Mskumes, byxosies — 11 k).

Ne Tema ypoka [ara Homarinee
2 MIPOBECHUS 3aJlaHue
I
Q
% o | [lnan ®dakT
5 g
~ 5
DJIeKTPOAUHAMUKA 26 4
1 | MarautHoe nione. JleicTBue 1 §.13 EI'D cTpl0.
MarHUTHOTO MOJIsl Ha IPOBOJHUK C §.2,3 EI'D ctplé.
TOKOM .
2 JleficTBME MarHUTHOTO TTIOJIS Ha 1 §.3,4,3 EI'D
JBUKYIIMICS 3JIEKTPUUECKUI 3apsi. ctp23. §5, 3 mist
Pemenue 3anau. cam
peur.,ctp26,A1,C2.
3 | MarHuTHBIC CBOMCTBA BEIICCTBA. 1 §.6,mral crp 30
4 OTKpBITHE 3JIEKTPOMAarHUTHOU 1 §7, 3 EI'D ctp34.
WHAYKIMWA. MarHuTHBIN MOTOK.
5 | HampaBnenue uHAYKIIMOHHOTO TOKA. | 1 §8.3 EI'D c1p 39.
[TpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
Pemenue 3agau
6 BuxpeBoe anekrpudeckoe noie. 1 §9,10, 3 s cam
O/1C nHAYKIMU B JBUKYLIUXCS pewr cTp45
MTPOBOJTHUKAX
7 JlaGopatopHnas pabota Ne2 1 n§8-10.
«3yueHue siBIEeHUS
ANEKTPOMArHUTHOM WHIYKITHID)
8 CamouHyKIus. DHEprus 1 §11,12,3 ayis cam
MarHUTHOTO IOJIS pew ctp 52. IT rn2
cTpS2
9 Konrtponsnas padora Nel 1 IoBt. I'm 1-2.
«MarsuTHoe MnoJe.
DNEeKTPOMArHUTHAS] WHIYKIIHS
10 MexaHndeckue KoiaeOaHus 1 §13,3 EI'D c1p 58,
["apmonnueckue KoneOaHus §14, moar. K JIP
Ne3 .3 mis ET'D
cTpb5
11 JlaGopaTtopnast pabota No3 1 §14-15, 3 nnst cam
«OnpeneneHue yCKOpeHHUsI pemt cTp 68..
CBOOOJTHOTO TIAJICHUS TTPH TTOMOIITH
MasiTHUKa»
12 BBIHYX/I€HHBIE MEXaHUYECKHE 1 §16, m i3 cTp73
Konebanus. Pezonanc
13 DJEeKTpOMarHUTHBIE KOJIeOaHUs 1 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 §19-20,3 nnisg cam
peut cTp83.




No Tema ypoka Hara Homarnee
3 MIPOBEICHUS 3aJjaHne
I
O
QE) o | [lman daxr
E o
S &
T
15 | Ilepemennslii anekTpuueckuii Tok | 1 §21, 3 EI'O c1p 90.
16 | JleiicTByroriee 3HaYyeHUE CHIIBI TOKa | 1 §22,3 EI'D ctp 95.
U HANPSDKEHUS
17 DIIeKTPUYECKUI pE30HAHC. 1 §23-25.
ABTOKOJICOAHUS
18 | Tpanchopmarop [IpousBoacteou | 1 §26. §27, moar
HCIIOJIb30BAHUE JIEKTPOIHEPTUU noksanel ctp 115.
19 Pemrenue 3agau 1 28, mra 3,43 cTp
115
20 KonTponbrast padota No2 1 [ToBT a1 3-4.
«MexaHu4eckue 1
AJIEKTPOMArHUTHBIE KOJICOAHMS»
21 MexaHn4ecKHe BOJHbBI [[i1nHa 1 §29-30
BOJIHBI. Y PaBHEHHE MEXaHUYECKOU
BOJIHBL. BoJHBI B cpenie
22 3BYKOBBIE BOJIHBI. 3BYK. 1 §31,32
23 | Nnarepdepenuns, nudpakuus u 1 §33-34.
NOJISIPU3AINS MEXaHUYECKHIX BOJIH.
24 DNEeKTPOMarHuTHbIE BOJIHBI 1 §35-36,10K1a]1B1
IInoTHOCTH NMOTOKA
HJIEKTPOMArHUTHOTO M3JTyYSHHUSI
25 Pamuocssize Monynsus u 1 §37-39, nmoknaapl.
nerextuposanue. IIpocrenmuit
paauoONpUEMHUK.
26 IIpumeneHnne pagnoBoOIH 1 §40-43,3 cTp 169
OnTuka. JjleMeHTHI clienuaabHol | 18 u
TEOPUH OTHOCHTEJbHOCTH.
27 | CBeTOBBIC BOJIHBL. 3aKOH OTpakeHus | 1 §44-46.3 cTp 178
CBETa
28 | 3axoHn mpenomieHus csera. [lomroe | 1 §47-48,pemry ET'D
OTpaXKCHHE cTp186
29 JlaGopatopHnast pabota Ned 1 §49 3 ctp 189
«M3mepeHue nokasarens
IPEJTOMIICHUS CTEKIIa»
30 | Jlunza. [Tocrpoenue nzobpaxenui, | 1 §50, pemry EI'D
JTABAEMBIX JIMH3aMU. cTpl96
31| ®dopmyna nun3bl. Pemenue 3agau. | 1 §51-52, 3 ctp201
32 JlaGopaTtopnast pabota No5 1 [ToBT §44-52

«OmnpeneneHne ONTUIECKON CUITBI U
(hOKYCHOTO PaCCTOSTHHS
COOMpAIONIeH JIMH3B)




No Tema ypoka Hara Homarnee
3 MIPOBEICHUS 3aJjaHne
I
O
2 [Inan ®dakT
: s
S &
~
33 | Hucnepcus cera Uarepdepenmms | 1 §53-55
ceera. [Ipumenenue
UHTEPEPEHITHH.
34 Hudpakmaus ceera 1 §55-56.
35 JudpakuonHas pemeéTka 1 §58,59, 3 ctp224
36 JlaboparopHas pabota Ne6 1 [ToBT §55-59
«3MepeHne JUIMHBI CBETOBOM
BOJIHBD)
37 [Tonsipu3zanus ceera 1 §60
38 Buibl 251eKTpOMarHuTHBIX 1 §66-67
n3nyyeHuil. CiekTpajabHble
anmapatbl CHeKTpsl U
CIIEKTPAJIbHBIN aHAJIN3
39 WNudpakpacuoe u 1 §68, moarOTOBKA K
yIbTpaduoIeTOBOE U3TYUCHHUS. K/p.
Pentrenosckue nyuu. [lkama
3JIEKTPOMArHUTHBIX U3IY4YEeHUH.
40 | KonTponbsHas pabota Ne3 «Ontuka» | 1 [oBT §44-60,66-
68
41 [TpuHIIMIT OTHOCUTENBHOCTH. 1 §61-62,pemry EI'D
ITocTynatel Teopun cTp225.
OTHOCHUTEIIEHOCTH
42 Ocnosnble crneactsus CTO. 1 §63
PensTuBHCTCKHI 3aKOH CIOKEHUS
CKOpPOCTEH.
43 3aBUCUMOCTb PHEPTUH Teja OT 1 §64
CKOPOCTH €ro JIBH)KEHUS.
PenstuBucTCKast TUHAMUKA.
[TpuHIIMT COOTBETCTBHUSI.
44 | Css3b MeXIy Maccoit u sueprueit. | 1 §65,3 ctp 245
KBanToBas ¢usuka 224
45 | KsantoBas ¢pusuka. Doroapdexr |1 §69
Teopus pororddexra. 3-it 3aKoH
dotorddekra.
46 | IIpumenenue potordpdexra. PotoH. | 1 §70-71
47 Pemenue 3amay mo reopuu 1 IToBT §69-71,
doroaddexra JIOKJIQ IbI.
48 JlaBiieHune cBera XuMHYECKOE 1 §72-73,3-un

neiictue ceera. Pororpadus..

cTp227, NOKIAMbI.
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No Tema ypoka Hara Homarnee
3 MIPOBEICHUS 3aJjaHne
I
O
QE) o | [lman ®dakT
S 8
~
49 KonTponbnas padora Ne4 «CTO 1 [ToBT 111 10
1 hoTodpdexr» cTp278.
50 [1nanerapHast MoJieb aToMa. 1 §74, noxnaawl
51 KsanToBsie moctynarsl bopa 1 §75,10Kn1abI
52 Jlazepsl 1 §76-77, 3-un
cTp297
53 [IpoToHHO-HENTPOHHAS MOJEIH 1 §78-79
aqpa.
S nepHble CUbI.
54 | Hedekt macc. DHeprus cBsizu aapa. | 1 §80-81,3-uu cTp
309
55 PanroakTHBHOCTB 1 §82-83
56 | 3akoH pamnoakTHBHOTrO pacragau | 1 §84-85,3-un
€ro CTaTUCTUYECKOE UCTOJKOBAHUE cTp322
57 MeTtoabsl HAOIIOAEHUS U 1 §86
PETHCTPAIMH JIEMEHTAPHBIX YACTHII
58 | DHepreTuyeckuii BBIXOX sAepHbIX | 1 §87, pemry EI'D
peakiui ctp33159
59 | Nlenenue ypana. KanenbHast mogens | 1 §88-89, pemry EI'D
sanpa. SInepHsiid peakTop ctp336,339,
JTOKJIAJTBI
60 TepMosiiepHBbIi CUHTES. 1 §90-91,3-un cTp
343, mokiaabl
61 SlnepHast sHEpreTHKa. ATOMHAs 1 §92-93,
WHYCTPHSL. JTOKJIAJTBI
62 | Bnusnue nonnsupyromieit paauanuu | 1 §94,moBT 71 12
Ha JKUBBIE OPTaHU3MBI. cTp352, MOKIIa bl
63 DneMEHTapHbIE YaCTULIBI. 1 §95-96
OyHIaMEHTAIbHBIE
B3aMMOJICHCTBUSI.
64 | Jlentonsl. Anponsl. KBapkn. 1 §97-98
65 | KonrponbHas pabota Ne5 «Puszuka | 1 ITosT §80-98
aTOMHOTO SiIpay
66 ®u3nKa U METOJBI HAYUYHOTO 1 3aKJIIOUYEHUE CTP

IIO3HAaHUA

408-412
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IIporpammHoO-MeTOAMYECKOE 0O0ecIieYeHue

COOopHHK HOPMATHBHBIX JOKYMEHTOB. Pu3uka. denepaabHblii KOMIIOHEHT
rocyJIapcTBEHHOTO cTaHAapTa. DeaepanbHbiii 6azucHbii wiaH. CocraButenu: 3. /1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

[Iporpammel 115t 0011€00pa3oBaTeNbHBIX yupekaenuii: ®usuka. AcrpoHomus. 7-11 k.
Cocr. 10. U. luk, B. A. KopoBuH. — 2-¢ u3n., uctp. — M. : Ipoda, 2001.

Mskumes I'.5., byxosues b.b., Corckuiit H.H. ®u3uka. 11 kinacc. YueOnuk mist
o01eodpaszoBatenbHbIX opranu3anuii: M.; IIpocsemienue, 2016

PeimkeBuy A.I1. Coopuuk 3ama4 o ¢usuke 10 11 kmaccsl : M.; Ipoda, 2016

Co6opnuk 3anad no ¢usuke 10-11 kmaccw: Coct. Crenanosa ['H. 9-e m3xa. - M.;
IIpocsemenue, 2003

Mamncypos A.H., MancypoB H.A. ®usnka — 10-11: J[ns mkon ¢ ryMaHUTapHBIM
npodunem odyuyenus: Kuura qst yaurens. — M.; [Ipocsemenue, 2000

Msikumes I'.5., Cunsiko A.3. ®usuka: Ontuka. KBantoBas ¢usuka.l1 k. yaeOHUK
JUTst yrau3ydenus pusuku: 3-¢ u3g. — M.; poda, 1998

Msxkumes 4., CunsaxoB A.3., CnoboackoB b.A. ®uzuka: Dnexrpoaunamuka 10-11 ki.:
VY4eOHuk 1 yria.u3ydenus ¢pusuku: 3-e uza. — M.; [poda, 1998

Msikuies I'. 5., CunsikoB A.3. ®usuka: Konebanus u BosHbL. 11 k1. YueOHUK 1i1s
yra.u3ydeHus pusuku: 3-e uzg. — M.; poda, 2001
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