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HaumenoBanue yueGHOro nipeaiMeTa hU3MKa
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Vyutens Meanosa Bepa MabuHuuHa

Cpok peaju3aliy MporpaMmsl, ydeOHblii roa 2021-2022

KonuyecTBo yacos rno yueGHOMY MiaHy Becero 34 yaca B roji; B HeJleno 1 vac
[Tnanuposanue coctasieno Ha ocHoe PI'OC COO, ot 29.12.2012 No273-d3
Vueouuk M.: [Ipocsenienue, 2018. «Dusuka» kiaccuyeckuit kype. 11 Kiace» aBTopoB
[".51. Msaxues, b.5.byxosues, H.H. Yapyrun Bxosiimuil B GpeaepanbHbli MepeyeHb
yueOHUKOB, YTBEDKIEHHBIH MuUHNHCTEPCTBOM Ofpa3zoBaHust U HayKu PD.

Pabouyro nporpaMMy cocTaBuiia /{ﬁ"/ /B.1.1Banosa/

( /




[MTOACHUTEJIbHA A 3AIINCKA

JlanHas pabouast mporpamma 1o ¢usuke s 11 kmacca coctaBieHa Ha OCHOBE (eiepaTbHOTO
KOMIIOHEHTa TOCyJapCTBEHHOIO CTaHjapra oOIIero o0pa3oBaHUs, NPUMEPHOM NpOrpaMMmbl
cpeanero odmiero odpazoBanus: “®Pusnka - 11 knace» u aBTopckoit mporpammel I'.51. MsikurieBa
Ui obmeoOpazoBaTenbHbIX yupexaeHuil 10-11 kimacchel, pekoMeHI0BaHHON JlemapTaMeHTOM
00pa3oBaTeNbHBIX MPOTPaMM M CTaHIAPTOB 00IIero oopazoBanus MUHHCTEPCTBA 00pa30BaHUS
Poccuiickoit ®denepanuu, asrop nporpammel ['.51. Msakumes.

Kypc moctpoen Ha ocHOBe 06a30Boii nmporpammel. [IpenogaBanue BeaeTcs mo ydeoHuky: I.51.
MsxkumeB, b.b. byxoBues, B.M. Yapyrun «®u3uka 11 knacc. Knaccuueckuii kypc. bazoBsiit
YPOBEHB» YUeOHUK JUIsl 0011e00pa30oBaTeIbHbIX OPraHU3alui ¢ IPUI0KEHUEM Ha 2JIEKTPOHHOM
Hocurene, Mockaa, «lIpocsemenne», 2015. Ilporpamma paccuntana Ha 5 yacoB B Hezaemo; 175
4acoB B I'OI.

MecTo yuebHoro npeamerta (Kypca) B yuebHoM nnaHe, 06L1an xapakTepucTnKa yuebHoro npeameta
(kypca).

Om3uka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTyNas B KadecTBE
ydqeOHOro mpenMera (Kypca) B IIKOJE, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHHH 00
okpyxarouieM mupe. OHa pacKpbIBaeT poib HAYKH B SKOHOMHYECKOM M KYJIBTYPHOM Pa3BHUTUU
o0miecTBa, crnocoocTByeT (HOPMUPOBAHHIO COBPEMEHHOTO HAYYHOTO MHpOBO33peHHs. [iis
peuICHuAd 3a1a4 q)OpMI/IpOBaHI/IH OCHOB HAYy4YHOI'O MHUPOBO33pPCHUS, PA3BUTHUA MHTCIUICKTYAJIbHbBIX
CHOCOOHOCTEH W TO3HABaTENbHBIX WHTEPECOB INKOJIBHUKOB B IpOIECCe H3YyYCHHS (DUZHUKH
OCHOBHOE BHUMAaHHE YJACISICTCS HE TMepefadye CyMMBI TOTOBBIX 3HAHHA, a 3HAKOMCTBY C
METOJaMH HAayYHOTO TIO3HAHUS OKPYXKAIOIIEro MHpa, MOCTAHOBKE NpoOJIeM, TPEOYIOIUX OT
00yYaroMUXCsl CAMOCTOSATEIBHON JESITETbHOCTH IO UX Pa3peIICHUIO.

Lienun oby4eHuns dusmke
M3yueHne dpu3nKM B 06pa3oBaTE/IbHbIX YUPEKAEHUAX CpeaHero obLuero 0bpasoBaHNUsA HanpaBieHO

Ha JOCTUKEHWE CeAyIoWmnX Lene:

e OCBOEHHE 3HAHWI O METOJaxX HAy4YHOrO TMO3HAHMS TPHUPOJbI; COBPEMEHHOHN (Qu3nueckoin
KapTUHE MHOpa: CBOMCTBaX BeLIeCTBA U MO, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, JUHAMHUYECKMX W CTAaTUCTMUYECKUX 3aKOHAX MPUPOJBI, AJIEMEHTapHBIX
yacTuiax M (yHJAMEHTAIbHBIX B3aHMMOACUCTBUAX, CTPOSCHUM M HBOJIOLMM BceneHHOI;
3HaKOMCTBO C OCHOBaMHM (pyHIaMEHTaJIbHBIX (PU3HMUECKUX TEOPH: KIACCUUYECKOM MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH, TEPMOJWHAMUKH, KIACCHYECKOM 3IEKTPOAVMHAMHUKH,
CIIELUAJILHON TEOPUU OTHOCHUTEIILHOCTH, KBAHTOBOU TEOPUH;

e OBJIA/ICHHEe YMEHHUSIMH IIPOBOJUTh  HAOJIOACHHUSA, IUIAHUPOBAaTb U BBINOJIHATH
HKCIEPUMEHTBI, 00padaThiBaTh pPE3yNbTaThl M3MEPEHUMU, BBIABHIaTh TMIIOTE3BI U CTPOUTH
MOJIEJIH, YCTAHABINBATh I'PAHUILBI UX IPUMEHUMOCTH;

® MpUMeHeHMe 3HAHMI 10 (u3MKe JUII OOBSACHEHUS SIBICHUH NMPUPOJBI, CBOMCTB BEIIECTBA,
OPUHIUIIOB  pabOThl  TEXHUYECKUX  YCTPOMCTB,  pemieHuss  (QHU3UYECKUX  3ajad,
CaMOCTOSITEJIbHOTO  NMPHOOPETeHHsT M OLEHKH JOCTOBEPHOCTH HOBOM HH(poOpManuu
(GU3MUECKOro coaep)KaHusl, MCIOIb30BaHUS COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHIM
JUI TIOMCKa, TMepepaboTKU U MpPeabsIBICHUS y4eOHOM M Hay4HO-NOMYJIApHON MH(pOpManuu
1o (u3nKe;

e pa3BHUTHE IO3HABATEJIbHBIX HMHTEPECOB, HHTE/LUIEKTYAJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEH B ITpoIecce pelieHns (PU3NYECKHX 3a/1a4 U CaMOCTOSATEIBHOTO TPUOOpETEHNs
HOBBIX 3HAHUI, BBIIIOJIHEHUS JKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUN, MOATOTOBKU JOKIJIAJIOB,
pedepaToB u APYrHX TBOPUYECKUX padOT;

e BOCIHMTAHHME JlyXa COTPYJHUYECTBA B IIPOLIECCE COBMECTHOIO BBINOJIHEHMS 3ajad,



YBOKUTEILHOTO OTHOIICHHWSI K MHEHHIO OIIMOHEHTa, OOOCHOBAHHOCTH BBbICKa3bIBAEMOM
MO3UIMH, TOTOBHOCTH K MOPAJIBHO-3TUYECKOW OICHKE HCIOJB30BaHUSA HAYYHBIX
JOCTH)KCHUHM, YBOKCHHS K TBOPIIAM HAYKW M TEXHHUKH, 00CCIICYMBAIONIUM BEIYIIYIO POJIb
(U3HMKH B CO3JTAaHUM COBPEMEHHOT'O MUPA TEXHHKH;

® HCNOJIb30BaHME TPHOOPETEeHHbIX 3HAHWW M YMEHWIl /Ui PCIICHHUS TMPAKTHUYCCKUX,
YKU3HEHHBIX 33J1a4, PalMOHAJILHOTO IMPUPOIONIOIB30BAHMS M 3aIIMTHl OKPY)KAIOIIEH CPeJibl,
obOecreueHus 0€30IIaCHOCTH KU3HEACATECILHOCTH YeJI0BEeKa U 00IIeCTBA.

3apaum obyuyeHusa pusuke

- pa3BUTHE MBIIUICHUS OO0ydJarommxcs, (GOPMHUPOBAHME y HHUX YMEHHH CaMOCTOSTEIBHO

npruoOpeTaTh U MPUMEHATh 3HaHUS, HAOMI0JaTh U OOBACHATH (PU3HUECKUE SIBICHHUS;

- OBJIaJieHUE O0YyYaroIMMUCS 3HAHUSAMH 00 SKCIEPUMEHTAIBHBIX (paKkTaX, MOHATUAX, 3aKOHAX,
TEOpHsIX, MeTo/axX (hU3NYecKol HayKu; O COBPEMEHHOH HayyHOW KapTHHE MHpa; O IIHPOKUX
BO3MOXHOCTSIX IPUMEHEHHUsI (PU3NUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUH;

- YCBOEHHE O0y4aroUIMMUCS HAeH eMHCTBA CTPOCHUS MaTEepUH U HEHCUYEepIaeMOCTH Ipoliecca
€¢ MO3HAHUSI, TOHUMAHHUEe POJIH MPAKTUKH B MMO3HAHUU (PU3NYECKUX SBICHUHN U 3aKOHOB;

- (opmupoBaHUE MO3HABATENLHOTO WHTEpeca K (PU3MKE M TEXHHWKE, Pa3BUTUE TBOPUYCCKUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYCHUS; IOJIrOTOBKA K INPOJOJDKCHUIO O0pa30BaHUS H
CO3HATEJILHOMY BBIOOPY Ipodeccuu.

[Iporpamma mpenycmarpuBaeT (GOpPMHPOBAHHE y OOYYaIOMIUXCS OOMICY4EOHBIX YMEHHH U
HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIIFHOCTH M KIIOYEBBIX KOMIIETEHIWMA. B 3TOoM
HANPaBIICHUU TPHUOPUTETAMHU I IIKOJBHOTO Kypca (HM3UKM Ha dTame CPEeaHero oOIIero
00pa3oBaHUS SABJISIOTCS:

Ilo3naeamenvhas oesamenabHOCHb:

® HCIIOJIb30BAaHUC 1A IIO3HAHUA OKpYKaromero MHpa PA3INIHBIX
CCTCCTBCHHOHAYYHBIX MCTOIOB: HaGHIO,Z[GHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MOACIINPOBAHUC,

e (opMupoBaHHE yMEHUH pa3auyaTh (aKThl, THIOTE3bl, MPUYMHBI, CIIEACTBUS,
JI0Ka3aTelIbCTBA, 3aKOHBI, TEOPUH;
e OBJIQJCHUWE  AJEKBATHBIMU  CHOco0aMM  pelIeHHs  TEOPETHMYECKUX U
DKCIIEPUMEHTAIIBHBIX 3a7a4;
® [IpUOOpETEHHUE ONBITA BBIABM)KEHUS THIIOTE3 JUIsl OOBACHEHUS U3BECTHBIX (PAKTOB U
JKCIIEPUMEHTAIILHON NTPOBEPKH BBIABUTAEMBIX TMIIOTES.
Hugpopmayuonno-kommyHuKamuenan 0esamenbHOCmb:

O BIAJCHHE MOHOJOTMYECKOM M JHAJTOTUYECKOW pPEe’bl0, Pa3BUTHE CIOCOOHOCTH
MOHUMATh TOYKY 3peHHs coOecelHuKa U MPU3HABaTh IPaBO Ha HHOE MHEHHUE,
O WCHOJB30BAaHME [UIS pPEIICHUS IT03HABAaTEIbHBIX W KOMMYHHKATHBHBIX 3aJad
Pa3NUYHBIX UCTOYHUKOB HH(DOPMAITUH.
Pechnexcuenan deamenvnocmo:

e BIJIcHHME HABbIKAMU KOHTPOJS M OLEHKH CBOEH JesITeNbHOCTH, YMEHUEM
MpeBUJIETh BO3MOKHBIE PE3yJIbTAaThl CBOMX JIEHCTBHIA:

e opraHuzanus Yy4eOHOW JEeATENbHOCTH: IIOCTAHOBKA IIeNH, IUIAaHUPOBaHUE,
onpeJieJICHuEe ONTUMAIBHOTO COOTHOILICHUS 1I€JIU U CPEJICTB.



OnucaHue y4ye6HO-MemooOu4yecKull KOMMeKca, 8KKoYasl 3JIeKMPOHHbIE pecypcChbl
JNutepatypa ans yumtens

7.

[Tporpammer o6mieoOpa3zoBatenbHbIX yupexaeHnid «dusuka. 10-11 kmaccei», MockBa,
«IIpocsewmenuer, 2015

C6opauK HOpMATHBHBIX JOKyMEHTOB MO P®. «®Dusuka». denepanbHbiii KOMIOHEHT
roCyJIapCTBEHHOTO cTaHAapTa. DeaepanbHbIil 0a3UCHBIN yU4eOHBIN IUIaH U TPUMEPHBIC
yueOHnble 1ianbl. [IpumepHbie mporpammsl 1o gusuke. Mocksa, «/Ipoda», 2015

VYueonuk «dusuka. 11 xinacc. Knmaccuaeckuit kypcey». bazossrit ypoBenb. Msikumes I7.51.,
byxoBues b.b., Hapyrun B.M. Mocksa, «IIpocsemienue», 2015

[Tocobue myst oOeoOpa3oBaTeNbHBIX YUpekAeHUN. 3agauHuku «/[podsr». PeimkeBuy
A.Il. «®wusuka. 10-11 xmacce». Mocksa, «JIpoday, 2015, 2016

DNeKTpOHHOE MPUJIOKeHHE K yueOHuKY ¢us3uku 11 kmacca Mskumes I'.4., Byxosiies
b.b., Yapyrun B.M., Mocksa, «IIpocBemenue», 2015, 2016

DnekTpoHHOE yueOHOe n3aanue «BupryanpHas ¢pusndeckas madoparopus. 11 kmacey,
000 «/lpoda», 2015

LIOP no ¢usuke: narepaktuBHble ypoku. CailT «KinaccHas pusukay.

NuTepatypa gna obyyatowmxca

1.

VYuebnuk «Pusnka. 11 xnacc. Knaccuueckuit kype». ba3oblil 1 npomiibHBINA ypOBEHB.
Msikuiues I'. 4., Byxosues b.b., Yapyrun B.M., Mocksa, «IIpocsemenue», 2015, 2016

ITocobue st 0611e00pa3oBaTENbHBIX YUpexkaeHUH. 3anauHuku «/Ipodsr». PeiMkeBry
ATl «®uzuka. 10-11 kmaccer». Mocksa, «/Ipoda», 2015

DNeKTpOHHOE MPUJIoKeHHE K yueOHuKyY ¢u3uku 11 kmacca Mskumes I'.4., Byxosies
b.b., Yapyrun B.M., Mockaa, «IIpocsemenue», 2015, 2016

DnekTpoHHOE yueOHOe n3aanue «BupryanpHas ¢pusndeckas madoparopus. 11 kmacey,
000 «/Ipodar, 2015

LHOP no ¢wusuke: naTepakTuBHBIE ypoku. Cailt «KnaccHas uznkay.

Mnanupyemsbie pe3ynbmambl 0oceoeHusl y4eb6Ho20 npedmMema, Kypca
B pe3yromame uzyuenusn puzuxku na 6a3060m ypoeHe 00y4aroujuiica 001x4cen

3HATL/IIOHUMATD

cMbIcl noHamuil: pu3nydeckoe siBiIeHue, Gu3ndecKas BEIMYUHA, MOJICh, TUTIOTE3a, PUHIIHUII,
MOCTYJIaT, TEOpHUsl, MPOCTPAHCTBO, BPEMs, MHEpIUAIbHAs CHUCTEMa OTCUYETa, MaTepUalbHas
TOYKa, BEIIECTBO, B3aMMOJICUCTBHE, WJCATBHBIA Ta3, pPE30HAHC, SJIEKTPOMArHUTHBIC
Kosie0aHusl, SIEKTPOMAarHUTHOE TI0JIE, SJICKTPOMArHuTHAs BOJIHA, aTOM, KBAaHT, JOTOH, aTOMHOE
A1po, NePEeKT MacChl, SHEPTHSI CBSA3H, PAAMOAKTUBHOCTh, MOHU3UPYIOIIEE N3ITyICHHUE, TUIAHETa,
3BE3]1a, raJlakTuKa, BeeneHHast;

CMbBICT (puzuueckux eeuYuUH: TIEpEMENICHIE, CKOPOCTh, YCKOPEHHE, Macca, CHIIa, JIaBJIeHUE,
UMITYJIbC, pab0Ta, MOIIHOCTb, MEXaHMYECKash SHEPIHs, MOMEHT CHJIbI, TIEPHOJ, YacTOTa,



aMIUTUTYAa KOoleOaHu, IJIMHA BOJHBI, BHYTPEHHSS SHEPrHsl, CPEIHSS KUHETUUECKas YHEPTus
YaCTHIl BEUIECTBA, a0COIOTHAsI TEMIepaTypa, KOJMYECTBO TEIUIOTHI, YACIbHAS TeIJIOEMKOCTb,
ylenbHas TeIUIoTa MapooOpa3oBaHWs, yHeNbHas TEIUIOTa IUIABJICHHUS, YHAENbHas TEIUIoTa
CTOpaHusi, SJIEMEHTAPHBIA JJIEKTPUYECKUI 3apsj, HaNpsDKEHHOCTh AIICKTPHUECKOTrO TOJ,
pa3HOCTh  MOTEHILUANIOB, JJEKTPOEMKOCTb, JHEPIuUsi  JJCKTPUYECKOro  MOJs, CHIa
JJIEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HANPSHKEHHE, ODJICKTPHUECKOE CONMPOTHBICHUE,
AIIEKTPOABIDKYIIAs CHJIa, MATHUTHBIN MOTOK, MHAYKIMS MAarHUTHOTO TOJsI, WHIYKTHBHOCTbD,
SHEPrUsi MArHUTHOTO MOJIS, TIOKA3aTelb MPEIOMIICHHUS, ONITHYECKas CHIIA JINH3HI;

CMbICTT  (pu3uUecKuUx 3aKOH06, RPUHUUNOE U nocmynamog ((POPMYIUPOBKA, TPAHULBI
NPUMEHUMOCTH):  3aKOHBl ~ AWHAMHKM  HPIOTOHA, TPUHOWOBI  CYNEPHO3MIUH U
OTHOCHUTENIBHOCTH, 3aKOH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO
TSATOTEHHsSI, 3aKOHBI COXPAHCHHS JHEPIHH, WMILyJIbCa W 3JIEKTPHUYECKOTO 3apsaa, OCHOBHOE
ypaBHEHHE KWHETHYECKOW TEOpUHU Tra3oB, ypaBHEHHE COCTOSHHS HJCAIbHOTO ra3a, 3aKOHBI
TepMOJIMHAMUKH, 3ak0H Kyrnona, 3akoH OMa 1151 moaHOM 1enu, 3akoH [[xoynsa-JIeHnna, 3akoH
AIIEKTPOMArHUTHOM WHAYKIUH, 3aKOHBI OTPAKEHUS U TPEIOMIICHHS CBETa, IOCTYJIAThI
CIIEUAIbHOM TEOPUM OTHOCHUTEIBHOCTH, 3aKOH CBSI3M MacChl W DJHEPIHH, 3aKOHBI
doroaddekra, mocrynatsl bopa, 3aKoH paJOaKTUBHOTO PACHaia;

6K1A0 POCCUIICKUX U 3aPYOedCHBIX YyUeHbIX, OKA3aBIINX HauOOJblIee BIMSHUE HAa pa3BUTHE
(076370478

YMemb onucwvigamv U O00BACHAMDL pe3yibmamol HAONIOOEHUN U IKCHEPUMEHN06:
HE3aBUCHMOCTb YCKOPEHHS CBOOOIHOTO MaJIeHNsl OT MacChl MaJaloIIero Teja; HarpeBaHue rasa
IpU €ro OBICTPOM CXKATHUU M OXJIAKACHUE MPU OBICTPOM paCIIUPEHUH; MOBBIIICHNE 1aBICHUS
rasa Ipu €ro HarpeBaHUM B 3aKPHITOM COCYZE; OPOYHOBCKOE IBIDKCHHE; DJCKTPH3ALUS Tell
IpU UX KOHTAKTE, B3aMMOICHCTBHE NMPOBOJHHKOB C TOKOM; ACHCTBHE MAarHWTHOTO IO HA
IPOBOJHUK C TOKOM; 3aBUCHMOCTH CONPOTHBICHHUS IONYIIPOBOIHUKOB OT TEMIIEPATYphl U
OCBCILCHHS; 3JIEKTPOMArHWTHAs WHAYKIHS; PpaclpOCTpaHEHHE 3JIEKTPOMArHUTHBIX BOJIH;
JUcTiepcus, UHTeppepeHIs U TU(PaKIUsI CBETa; U3IyYCHUE U TOTJIOLICHUE CBETa aTOMaMH,
JAUHEeWYaThle CHeKTPhL; GOTOAIPEKT; paaArOaKTHBHOCTD;

npuEOOUmMs NPUMEPLL ONBIMOS, WITIOCHPUPYIOUWUX, YMO: HAOTIONEHUS U SKCIECPUMEHT
CJIy’Kart OCHOBOH AJId BBIABMIKCHUSA THIIOTE3 M IMMOCTPOCHUSA HAYUHBIX TeOpHﬁ; OKCIICPUMCHT
MO3BOJIIET TPOBEPUTh HCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (U3MUYEcKas Teopus HaeT
BO3MOXHOCTh OOBSCHSATH SABJICHHS MPHUPOALI M HayuyHble (akThl; (U3NYECKas TeopHs
MO3BOJIIET MPECKA3bIBATh €I HEU3BECTHHIC SABIIEHUS M UX OCOOCHHOCTH; NMPHU OOBSICHEHUU
NPUPOHBIX SIBICHUH HCIIONB3YIOTCS (PU3UUECKHUE MOJENN; OJUH U TOT K€ MPUPOIHBIN OOBEKT
WIM SIBIICHME MOKHO HCCIIEIOBaTh Ha OCHOBE HCIIOJIb30BAHMSI PAa3HBIX MOJENel; 3aKOHbBI
(1)I/I3I/IKI/I u (1)I/I3I/I‘ICCKI/IG TCOpHUU UMCIOT CBOU ONPCACIICHHBIC I'PaHULIBI IPUMCHHUMOCTU,
onucwvleams pyHoameHmanbHvle ONbIMbL, OKA3AGUIUE CYULECHIBEHHOE 6IUAHUE HA PA3GUMUE
duszuxu;

RpUMEHAMb NOTYYEHHbIE 3HAHUA 013 PeUleHUA Yu3uuecKux 3aoau;

onpeodenamos: xapaktep (pusznueckoro mpoiecca mo rpaduky, Tadauie, GopMmye; MPOTYKThI
AJIEPHBIX peaklUUid Ha OCHOBE 3aKOHOB COXPAHEHHS 3JIEKTPUYECKOro 3apsga M MaccOBOTO
YHUCIIa;

uzmepamsp: CKOPOCTb, YCKOPEHHE CBOOOJHOTO MaJeHUs; Maccy Teja, MJIOTHOCTh BEIIECTBa,
cuiy, paboTy, MOLITHOCTb, YHEPTHI0, KOA(D(PUIIMEHT TPEHUSI CKOJIBXKEHUS, BIAKHOCTh BO3/1yXa,
YACIBbHYIO TCIUIOCMKOCThL BCIICCTBA, YACJIbHYIO TCIJIOTY IUIABJICHHA JibA4d, 3JICKTPUYCCKOC
conpotuBiieane, OJIC W BHYTpEeHHEE CONPOTUBJICHHWE WCTOYHHMKA TOKa, I[I0KAa3aTellb
MPCJIOMJICHUSA BCHICCTBA, ONTUYCCKYHO CHIIY JIMH3bI, AJIUHY CBETOBOU BOJIHBI; MPCACTABJIATDH
pe3yJIbTaThl U3BMEPEHUH C YUETOM MX MOTPEIIHOCTEN;

npueoOuUms npumepvl NPAKMUYEcKO20 NPUMEHEHUA (Qu3uYecKux 3HAHUI: 3aKOHOB
MCXAaHUKH, TCPMOAWMHAMUKU U DOJICKTPOAUMHAMHUKU B OSHCPICTHUKE; Pa3JIMYHBIX BHIOB



QJIEKTPOMATHUTHBIX M3JIyYEHUW MU pa3BUTUSA PaAuo- U TEIEKOMMYHMKAIMN; KBAaHTOBOH
(buU3KMKY B CO3JTaHUM SIIEPHON SHEPTETHKH, JIa3€POB;

60CHPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUIL CAMOCHMOAMENbHO OUEHUGAMD
uHpopmaruto, coaepkamyrocs B coodmenusix CMMU, HaydHO-TIOMYJISPHBIX CTaThAX;
ucnonv3oeams HOBblE WH(POPMAIMOHHBIE TEXHOJIOTUM JUIsl TOWCKa, o00paboTku U
npeabsBieHUsT nHPopManuu 1o (GU3MKE B KOMITBIOTEPHBIX 0a3zax MaHHBIX M CETAX (CeTH
WHrepuer);

HCIOJIL30BATH NMPUOOpPEeTEeHHbIE 3HAHUA W YMEHHS B NMPAKTHYECKO# JeATEeJHLHOCTH H

MOBCEIHEBHOM KU3HHU IJIA:

obecrnieueHrs 0€30MaCHOCTH KHU3HEACSITEIFHOCTHA B MPOIIECCE MCIMOJIB30BAHUS TPAHCTIOPTHBIX
CPEICTB, OBITOBBIX AJICKTPOIPUOOPOB, CPEIICTB PATUO- U TEICKOMMYHUKAIIMOHHON CBSI3H;
aHalIM3a W OLICHKM BIUSHUS HAa OPraHu3M YENIOBEKa U JPYrue OpPraHU3Mbl 3arpsi3HEHUS
OKpY>Karollen Cpeibl;

PalMOHAIIBHOTO MPUPOAOIIOIB30BAHUS U 3AIIUTHI OKPYKAIOIIECH Cpeibl;

ompeneeHUs] COOCTBEHHON TO3WIMM IO OTHOIICHHIO K JKOJIOTHYECKUM IMpodjieMaM H
MOBEICHUIO B IPUPOIHOU CpeEIE.

CodepkaHue y4yebHO20 npedmMema, Kypca
I'maBal. MaruuTHoe moJje

B3aumoneiictBue TokoB. MaruutHoe nosie. Maaykuus marautaoro noss. Cunna Amnepa. Cuna
Jlopenua. MarHutHbie CBOMCTBA BEIIECTBA.

I'naBa 2. JjieKTpOMarHMTHAsI MHAYKIM S

OtkpelTHE 3€KTpoMarHuTHOM wuHAYKUuU. IlpaBunmo JleHnma. MarHuTHBIM NOTOK. 3aKoH
JIEKTPOMAarHUTHOW  MHAYKIMHM.  BuxpeBoe  snextpuueckoe  none.  CaMOMHIyKLuS.
NHAyKTUBHOCTH. DHEPTYs MAarHUTHOTO MOJIsA. DJIEKTPOMAarHUuTHOE TOJIE.

T'naBa 3. Mexannueckue KoJe0aHus

CBoOoiHbIE M BBIHYXJIEHHBIC KoyieOaHMsA. YCIIOBHS BO3HHMKHOBEHHs KojeOaHuWi. /lnHamuka
KosiebaTenbHOTO ABMKEHUs. ['apMoHndeckue Konebanus. DHeprust KojaeOaTebHOrO ABMKEHHUS.
Breinyxnennsie konebanus. Pesonanc.

I'nmaBa 4. DeKTpOMarHUTHBIE KOJIeOAHUS

CBobGoxnble Kkonebanus. [apMoHMYeckwe KoyieOaHMs. 3aTyXalollue U  BBIHYXKICHHBIC
Kosiebanus. Pe3onanc. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUS. AHAIOTUA MEXIY
MEXaHUYECKUMHU M DJIEKTPOMATHUTHBIMHU KOJEOaHUSIMU. ['apMOHMUYECKHE 3JIEKTPOMAarHUTHBIC
koneOanusi. dopmyna Tomcona. IlepemeHHBIN »dieKkTpuyecKuii TOK. Pesuctop B 1enu
nepeMeHHoro Toka. KoHaeHcatop W KaTylika HWHIYKTUBHOCTH B LEMNU IMEPEMEHHOIO TOKA.
Pesonanc B oanekTpuueckod 1enu. ABTokojieOaHuWsA. ['e€Heparop MEpEeMEHHOro TOKa.
Tpanchopmarop. [IpousBoacTso, nepenava u NOTpedIeHUE EKTPOIHEPTUU.

I'maBa 5. Mexannueckue BOJHBI



BonHoBble sBieHMsA. XapakTepUCTHKU BOJHBL PacmpocTpaHeHue BOJIH B YNPYIHX Cpefnax.
YpaBHeHHe rapMOHMUYECKOU Oeryiei BOIHbI. 3ByKOBbIe BOJIHBL. MHTepdepenuus, audpaxus u
MOJISIpA3ALUs MEXaHUYECKUX BOJIH.

I'maBa 6. J1eKTPOMATHUTHbIE BOJIHBI

DIEeKTPOMarHuTHOE TMOJe. JIEKTPOMArHUTHAsE BOJIHA. OKCIIEPUMEHTAIbHOE OOHApYyXeHHe
AJIEKTPOMArHUTHBIX BOJH. [ITOTHOCTH MOTOKA 3JEKTPOMArHUTHOrO H3nydeHus. M3o0perenue
paguo A.C. Ilomosbm. IlpuHuunel paguocBssu. Mopymsanus U aerekTupoBaHue. CBoiicTBa
JJIEKTPOMArHUTHBIX  BOJH. Pacrpocrpanenue paauoBosH. Paguonokauus. Ilowstue o
TeNEeBUICHNN. Pa3BUTHE CPECTB CBA3H.

I'maBa 7. OnTuka. CBeTOBLIE€ BOJHBI.

Ckopoctb cBeta. IIpunnun ['tolireHca. 3akoH OTpakKeHMsI CBETAa. 3aKOHBI IIPEIOMIIEHUSI CBETA.
[TomHoe otpakenue csera. JIunzpl. IlocTpoenue uzoOpaxenuid B nuH3e. Dopmysia TOHKOM
TuH3BL.  YBenuwdenwe JWH3bL. Jlucmepcus cBera. HWutepdepenmus cBera. [Ipumenenue
uHTepdepeniu ceeta. JAudpaxus ceera. ['paHUIIBI TPUMEHUMOCTH T€OMETPUYECKON ONMTHKH.
Hudpaknuonnas pemietka. [lonepedHocTs cBeTOBBIX BOJH. [lomsipusarus ceera.

I'naBa 8. D1eMeHTBI TEOPUHM OTHOCHTEJIBLHOCTH

3aKOHEBI SJICKTPOAUHAMHKN n MPUHIUIT OTHOCHUTCJIIBHOCTH. HOCTyJIaTBI TCOpUHn
OTHOCUTEIBHOCTH. OCHOBHEIC CJICACTBHA U3 IMOCTYJIATOB TCOPUU OTHOCUTCIIBHOCTH. DJIEMEHTBI
peHHTHBHCTCKOﬁ JUHaMHKH.

I'naBa 9. UznyyeHune U CieKTPbI

Bunet wusnyuennii. Mcrounukum cBera. CnekTpel M cnekTpaiabHbli  aHanu3. [llkana
AJIEKTPOMATrHUTHBIX U3Ty4YEHUN.

I'naBa 10. KBanToBasi puznka. CBeToBbIC KBAHTHI

®otosdpdexr. Ilpumenenue ¢orodrpdekra. Doronsl. KopmyckynsipHO-BOIHOBOU Iyallu3M.
JlaBneHnue ceera. XMMHYECKOE JICHCTBHE CBETA.

I'naBa 11. Atomuas ¢usnka

Crpoenue atoma. OnsiT Pesepdopaa. Ksantossie nmoctynatel bopa. Mozaens aroma Bojopoaa mo
bopy. Jlazepsr.

I'naBa 12. ®du3uka aTOMHOIO siApa.

Crpoenue aromHoro sjpa. Snepubie cuibl. OOMEHHasT MOJENb SIACPHOTO B3aWMOJCHCTBUS.
OHeprus CBSI3U aTOMHBIX Aaep. PanroakTUBHOCTh. Buabl pagnoakTUBHOTO M3JIy4YEHUS. 3aKOH



panunoakTuBHOro pacnazga. Ilepmon mnomypacmaga. Meroasl HaOMIOAEHHST M PErHCTPALUU
JJIEMEHTApHBIX 4YacTull. MCKycCTBEHHAs paguoOakTUBHOCTb. flnepHble peakuuu. [eneHue saep
ypana. Ilennas peakuus aenenus. SAnepHsiii peakrop. TepmosnepHeie peakuuu. [Ipumenenue
sanepHon sHepruu. M3soronsl. IlonydyeHne M NpUMEHEHHE PAaJUOAKTUBHBIX H30TOIOB.
buonornueckoe neicTBUE pagUOAKTUBHBIX U3Ty4YECHUMN.

I'naBa 13. DiemeHTapHbIE YaCTULBI.

Tpu sTana B pa3BUTUN (PU3MKH 3JIEMEHTApHBIX YacTULl. OTKPHITHE MO3UTPOHA. AHTHYACTHIIBI.
Jlentonsl. Anponsl. KBapku.



KaJjieHgapHo TeMaTH4YeCcKoe NJIAHUPOBAHHUE

11 kaacc (34 yaca, 1 yac B HeJ1eJ110)

yerBe | Ha3zBaHme Tembl; pa3aeia K-Bo | DJyieMeHTHI coiepKaHusA TpeboBaHNs K YPOBHIO NOATOTOBKH JdomamHee Bujx koHTpoOJIS Hara
pPTH Tema ypoka yaco 3ajaHue
B Ilnan | dakrt
OCHOBBI Y1eKTPOAMHAMUKH 9
1.Muctpykrax o OT. 1 B3aumoeiicTBrE TOKOB. OOBsICHATD OMBIT Opcrena. Beraumensats | §1 DpoHTANTBHBII
MarauTHOE TI0JTe WHIYKITIIO MarHATHOTO 0TSt orpoc
MIPSIMOJIMHEITHOTO TPOBOIHUKA C TOKOM
2.BexTop MarHUTHOM 1 BekTtop MarHuTHOM  MHAyKUuM, | Belumcndare uHAyKUui0 MarduTHoro | § 2.3 YCTHBIH OIIpOC
naaykiun. Crna Ammepa. JUHAM  MarHUTHOM  WHAYKIUH. | OIS TPSIMOJHMHEHHOTO NPOBOIHUKA C
Mopaynb BeKTOpa MarHUTHOU JluHuM MarHuTHOW MHAYKLHUH TOKOM. Brrancnsate UHIYKIUIO
WHIYKIUU MAarHUTHOTO TOJII  MPSIMOJMHEIHOTO
MPOBOTHUKA c TOKOM Nwmets
MpeACTaBICHUI o JIeHCTBUHI
MAarHUTHOTO IIOJII Ha TMPOBOJHUK C
TOKOM.
3.Jle¥icTBHE MArHUTHOTO TOJISk 1 Cuna Jlopenna Haxogute uucnoBoe 3HaueHue u | §6 WHAUBUAYAIbH
Ha ABWKYIIHiics 3apsa. Cuma l'umoTe3a Ammepa HarpaBJieHHe cuiibl JlopeHna Bl OTIpOC
Jlopenma. MarauTHbIE CBOMCTBA BEILECTBA
4.31eKTpOoMarHuTHas 1 SIBnenue ANEKTPOMArHUTHOHM | 3HaTh TOHATHE «MarHUTHBIM TOTOK». | § 8,9 YIUIOTHEHHBIN
WHAYKIMS. MarHuTHBIN WHIYKIUH. MarHuTHbIN TOTOK BeruncnsaTe MarHUTHBIN TOTOK omnpoc
TIOTOK.
5. Hanpasnenue 1 Hanpasnenue nHAyKIuoHHoro | IloHumars CyThb apnenus | § 10, 11
HMHIYKIIMOHHOTO TOKa toka. [Ipasuio Jlenna. SJIEKTPOMAarHuTHasE MHIYKUUS, 3HATb
IIpasuno Jlenma. npaBuno JleHnma, NpUMEHATh €ro mpu
pelIeHnt 3a1a4.
6. Pemenue 3agau Ha TemMy 1 SBnenue anekTpoMarHuTHoll | [loHumaTs CyThb SIBJICHUSA
«DNEeKTpOMarHuTHas MHIYKIUU. MarHUTHBIN MOTOK SJIEKTPOMAarHuTHasE MHIYKUUS, 3HATb
WHIYKITUS Hanpasnenue WHAYKIIMOHHOTO | TpaBwio JIeHIa, NPUMEHATh €ro INpHu
Toka. [Ipasuno Jlenna. pelIeHnH 3a/1ay.
7. BuxpeBoe 3JeKTpU4IeCcKoe 1 3AC uHAYKIUN Ilonumars cyThb SIBIEHUSA § 12,13
noste. DJ1C HAYKIMH B
JBIDKYIIUXCS TPOBOIHHUKAX
8. CaMOMHIYKIIHI. 1 OC, wuHRyKTHBHOCTH. dHeprus | [lonnmats CyTh spieHus | § 15,16, 17 YIUIOTHEHHBIN
MHIYKTUBHOCTS. MarHUTHOTO MoJisd, | CAMOMHIYKUUHU. BBIYHUCISATH HHEPTHUIO OTIpocC




yerBe | HazBaHme Tembl; pa3aeia K-Bo | DiieMeHTBI coepkaHus TpeboBaHNs K YPOBHIO NOATOTOBKH Jomainee Bup xoHTpOJIS Jara
PTH Tema ypoka 4aco 3aJaHue
B Ilnan dakrt
OHeprusi MAarHUTHOT'O TT0JISt 9JIEKTPOMarHUTHOE I10JIe MarHUTHOTO T1OJISI.
TOKa. DJIEKTPOMarHuTHOE
noJe.
9. KontpoJubnas pabora 1 MarHuTHas HHIYKLYS, CUjla | 3HAHWE OCHOBHBIX MOHSATHH M (QOpMYyI, K/P Ne 1
urpa no reme «OCHOBBI JlopeHua, 3akoH Amrepa, IpaBWiIO | yMEHHE NPHUMEHATh UX IPH PELICHUH
371eKTPOAHHAMHUKI. Jlenna 3a1a4
Pemenne 3aga4
Konedanus n Bonnbr 21
10. CBoGogHBIE KOJIEOAHUS. 1 Mexanuueckue KoneOaHus: | 3HATh  TIOHATHE CcBOOOTHBIX n| §18-20 (hpoHTaTBHBII
MaremaTHueCKUil MasATHUK. cBOOOTHBIE KoJeOaHWsA. | BBIHYKACHHBIX KoleOaHWd. VY CIOBHUS 0Ipoc
Junamuka xoae0aTeTsHOTO MareMaTHYeCKI MasTHHK. nxX BO3HUKHOBEHUSI. 3HaTh
JBIDKCHUS XapaKTePUCTHKHI K0J1e0aTeIHbHOTO
JBYDKEHUSL.
11. ®a3a xonebanus. 1 Ammnuryna, Nepuoj, 4YacToTa U | 3HaTh xapakTtepuctuku | § 23, 24 WNupuBunyansH
[IpeBparuenue sHepruun npu ¢aza konebanuii. Pezonanc. K0JIeOaTEeIBHOTO JABMYKECHHS BIii onpoc
rapMOHMYECKUX KOJeOaHUsIX
12. CBoOoanble H 1 CBoOOJHbIE W BBIHY)X/ICHHBIE | 3HaTh/IOHMMATh cmbicn | § 27,28 YIJIOTHEHHBIH
BBIHYK/ICHHBIE JIEKTPOMarHUTHBIE KOJICOAHMS. JJIEKTPOMAarHUTHBIE KOJIeOaHHs orpoc, TeCT
JJIEKTPOMAarHUTHBIC
koneOanus. KonedaTenpHbIN
KOHTY]
13. Tleprox cBOOOTHBIX DrnexTpuuecKue KoiaeOaHus HNmeres mnpexncraBnenue o mexanusMme | § 30, 31
konebanuid. [lepeMeHHbII CBOOOIHBIX KOJIECOaHMI
3JIEKTPUYECKHUI TOK
Hroro: 18
14. JleiicTByromIpe 3HAYCHUS 1 DnexTpudeckue KoneOaHus 3nath 3axkoH OMa 11 1enu § 32 YIUIOTHEHHBIN
CHJIBI TOKa Y HaNPSDKEHMS orpoc, TeCT
15. Pe3onanc B 1 Pe3onaHc B ayieKTpUUECKON LEMH. Nmets mpencraBienue o pe3oHance B | § 35 YCTHBIH OIpoC
JNIEKTPUUECKOIT Lienn KoJiebaTeIbHOM KOHTYDE. W UHAWBUJ
[IpencraBnsTh, Kakylo pojJb HUIpaeT
KoJieOaTeIbHBIN KOHTYD B
panuonpueme.
Nmets IIPE/ICTaBIICHUE 00
ABTOKOJIE0ATEIbHBIX CHCTEMAX.
16. Tpanchopmatopbl 1 [Ipoussonctso, nepenaya ¥ | 3HaTh TPUHIOUNHAIBHOE YCTPOHCTBO | § 38 (hpoHTaTBHBII
noTpebieHre 3JIEKTPUYECKOU | TeHeparopa. ITonumarp  mpuUHOMI omnpoc,
sHepruu. |'eHepupoBaHue SHEPTHH. | AEHCTBHS TpaHChOpMaTopa. pemieHne 3axaq




yerBe | HazBaHme Tembl; pa3aeia K-Bo | DiieMeHTBI coepkaHus TpeboBaHNs K YPOBHIO NOATOTOBKH Jomainee Bup xoHTpOJIS Jara
pPTH Tema ypoka 4aco 3a/laHHe
B IInan dakr
Tpanchopmarop.
17. BonHoBbI€ siBiieHUs. JJnuHa 1 JITIMHA, CKOpPOCTh BOJIHBI, | 3HATh CMBICI MOHATHUI AJUHA, CKOPOCTH | § 46 YCTHBIH OIpOC,
BoJIHBL. CKOPOCTH ypaBHEHHE Oeryiiei BOJIHbI BOJIHBI pelieHue 3agau
BOJIHBL. Y paBHEHHE
18. BoxHel B cpefe. 3ByKOBbBIE 1 3BYKOBBIC BOJHBI B Ppa3IM4HBIX | 3HaTh IOHUMATh CMbICH Qusndeckux | § 47 YCTHBIA ONIpOC
BOJIHBL. cpenax, CKOpOCTb 3BYKOBOM BOJIHBI | MOHATHH 3BYKOBas BOJHA, INPUHIUI
pacnpocTpaHeHHsl BOJIH
19. BonHoBBIE CBOMCTBA 1 3JIEKTPOMAarHuTHas BonHa, | IIpeacraBasate mpouecc momydeHus | § 48 (poHTANIBHBIH
cBeTa. DJIEKTPOMArHUTHBIE IUIOTHOCTbH TIOTOKA 3JIEKTPOMAarHUTHBIX BOJIH. orpoc
BOJIHBI [IpencrasnsTs naen TEOpHUHU
Makcsenna.
Hroro: 14
Onrtuka 16
20. Cxopocts cBeta. [Ipuanun 1 CKOPOCTb CBeETa, HIPUHLUIL OObsicHATH Tponiecc  OTpakeHus. | § 59 (poHTANIBHBIH
I'toifrenca. 3akoH oTpaskeHUs I'oiirenca, 3aK0H OTpPAXKEHUS ®opmynupoBaTh npuHuun ['roifrenca u 0IIpoC
CBeTAa. ero YTOUHEHUEM ®peHeneMm.
OOBsICHATD MOJIHOE BHYTpPEHHEE
OTpaKeHHE.
21.3aKoH NpenoMIeHHUs CBETa. 1 3aKOH NpeoMJIeHus, mokaszatenb | OOBSICHATE mpouecc npesomieHus. | § 61 (poHTAIBHBIH
ITonnoe oTpaxeHue. IpeIoMIIeHus, oaHoe oTpaxenue | IloHnMath ¢usnueckuit CMBICIT orpoc, TeCT
MIOKa3aTeIsl IPEIOMIICHUSI CBETA.
22 Jlunza. [ToctpoeHue 1 TOHKas  JMH3a, BUAbl  JUH3, | Pacno3HaBaTh paccenBaromue n| §63,64 YIUIOTHEHHBIN
H300paKEHUH B JINH3E. (oKycHOE paccTosiHHE cobuparorme JIUH3HIL. Haxonuts oTIpocC
(hOoKyCHOE pPACCTOSIHHE M ONTHYECKYIO
CHULY JIMH3BI.
23.®opMyia TOHKON JIMH3HI. 1 YBEJIMUCHUE  JIMH3BI, ¢dopmyrna | Ctpouts m300paxkeHus B JTUH3aX 3HATH | § 65 (hpoHTATHHBII
YBenuueHue JIuH3bI. TOHKOM JIMH3bI dbopmyiry TOHKOW JMH3BI. [IpUMEHSTH ompoc
ee Juld pelleHus 3aaay.
24 lucniepcusi cBeTa. 1 JUCIIEPCHS, CJI0KEHUE BOJIH, | 3HATh MPUMEHEHHS UHTEP(PEPCHIIUH. § 66 WHJIUBUAYaIbH
Wnrepdepenuus cera. nHTepdepeHuys, KorepeHTHbIe | OOBICHATH NPOSIBICHUS JUCIEPCHU. BIif ompoc
BOJIHBI OOBSICHATD IBET TEJ C TOYKH 3PEHHS
Hetorona. Ompenenste pasnuuue B
CKOpOCTSIX CBETA.
25 . JIudpaxuus ceera. 1 mudpaxuns, onbir FOHra, teopus | [IpexcraBnsts siBieHHE TUPPaKIHK. § 66, 67 YCTHBIA OmIpoC

JudpakunoHHas pemerka

OpeHens, nudpakunonHas

peierka

IIpencraBasaTs YCTPOUCTBO u
MIPUMEHEHHE IudpakunoHHOH
pemetku.Ucnions30BaTh

JTU(QPaKIHOHHYIO pemeTKy TSt




yerBe | HazBaHme Tembl; pa3aeia K-Bo | DiieMeHTBI coepkaHus TpeboBaHNs K YPOBHIO NOATOTOBKH Jomainee Bup xoHTpOJIS Jara
pPTH Tema ypoka 4aco 3a/laHHe
B IInan dakr
HU3MEPEHUs ATUHbI BOJIHBI.
26 ITpunnun 1 IIPUHLIUIL OTHOCHUTENBHOCTH, | 3HaTh/moHuMats  moctynatel  CTO. | § 75 WHIUBUAYaIbH
oTHOCcUTeNbHOCTH. [locTynarsl MOCTyJaThl DWHINTEHHA. dHEpPrus | 3HATH/TIOHUMATh CMBICTT bl ompoc
TEOPUH OTHOCUTENILHOCTH. MOKOS, 3aBHCHMOCTb MAacCChl OT | OTHOCUTEIBHOCTH BPEMEHH. 3HaTh
3aBUCUMOCTb MACChI OT CKOpPOCTHU, IPUHLIUI COOTBETCTBUS | TPAHUIBI MPUMEHUMOCTH KIaCCUYECKOM
ckopoctu. PenstuBucTckas MEXaHWKH.  3HATh/IIOHMMAaTh CMBICI
JMHAMHUKA. PENSTHBUCTCKUX (OPMYJT Macchl U
SHEepPrun
27. Bunsl n3mydeHuil. 1 BUJIbI HA3JIYy4YECHU, HCTOYHMKHN | Pasnmmuath BU/JIbI WU3JIy4EeHUI u| §81,85 (hpoHTaTBHBIN U
WcTounuku cBeTa. CBeTa. Wndpaxpacuoe " | ciektpoB.  OmmCHIBaTE  OCHOBHEIE WHAWBHUIYaTbH
HNudpakpacHoe u ybTpadruoIeTOBOE WU3JIy4EHHUsl. | CBOMCTBA, METO/IbI TOJTyYeHHUS, Bl OTIpOC
yIbTpaduoIeTOBOE [xana 9JIEKTPOMArHUTHBIX | PETHCTPAllMd M 00JacTh NMPUMEHEHHS
mnydenns. [lkana M3ITyYCHAH. BCEX  JAMAma30HOB  UIMH  BOJH.
3IEKTPOMArHUTHBIX ITonuMaThs pe3ynbTaThl HCCIIEAOBAaHHM
U3Iy4YeHUH. pa3IMYHbIX BUAOB U3IIy4EHUH
28.Crnextpsl. Bugp! criekTpos. 1 CHEKTpHI, CHEKTpanbHble annaparel, | ONucelBaTh ~ OCHOBHBIE ~ CBOWCTBa, | § 83 WHIUBUAYaIbH
CrekTpanbHblil aHanu3 BUJIBI CIIEKTPOB METOJBl TOJIyYEHUs, PETHUCTpaluu HU BIif o1poc, TecT
00J1acTh IPUMEHEHUsI BCEX JIUAIlla30HOB
JunH  BoinH IloHuMaths  pe3ynbTaThl
WCCIICZIOBAaHMA  Pa3MUYHBIX  BHJOB
W3ITyYeHUN
KBanToBas puszuka 19
29 .I'mmote3a [lnanka o 1 nmocrostHHas [lmanka, ¢orosddexr, | [lpeacrasmare umero Ilmanka o | § 88 (hpoHTATHHBII
kBaHTaX. DoTod3PPeKT. teopus potodrdpdexra TIPEPHIBUCTOM XapaKTepe MCIYCKaHUS H otpoc,
Teopus dpororddekra. TIOTJIONIEHUS CBETA.. YMETh BBIYUCIATH WHIUBU
SHEpruro kBaHTta 1o Qopmyrne [lnanka. MICEM. paboTa
OOBSICHATD CyThb SIBJICHUS
dboroaddekra.
30.Dotonsl. ['unotesa ae 1 ¢oronsl, runoresa ae bpoitnsa ITonumats cwmbicn BomHbl ne bpoiins. | § 89 WHIUBUAYaIbH
Bpoiinsg o BOTHOBBIX YMeTh BBIYMCIATH YacTOTY, Maccy H BIif ompoc
CBOMCTBAaX YacCTHIL. UMITyJIbC (POTOHA
31.Ctpoenue aroma. ONBITEI 1 MOJEIIb TomMmcoHa, ombITH | 3HaTh cTpoeHue aroMa 1o Pezepdopay. | § 91 (poHTANBHBIH
Pezepdopna. [MocTynatsr Pesepdopna, mnaneTapHas Mojemb orpoc, TeCT

Bopa. Mogens atoma o
Bopy. Tpyanoctu Teopuu
bopa. KBanToBas MexaHuka.

arToMa

Hroro: 20




yeTBe
PTH

Ha3panue TeMbl; pa3zgena K-Bo | DiieMeHTBI coepkaHus TpeboBaHNs K YPOBHIO NOATOTOBKH Jomainee Bup xoHTpOJIS Jara
Tema ypoka 4aco 3ajaHue
B IInan dakr
32.01xpbITHE 1 palMoaKTHBHOCTh,  BUIBI  paja. | 3HaThb BUAbl u3nydyeHui. OOwsicHATh | § 101 YCTHBIA ONIpoC
panuoakTuBHOCTH. Anb(a, Wznydenus. PangnoaktuBHbIE | QU3NYECKUI  CMBICH  BEIMYMHBI —
Oera- ¥ TaMMa-M3ITydeHUsL. IpeBpalleHys, IPaBUIIO CMELEHU, | mepuoa  nomypacnaga.  [IpuMeHsATH
PanunoakTuBHbIe HepuoJ noiypacnaia 3aKOH paJMOAaKTHBHOIO pachaja Mpu
npeBpalleHus. 3aKoH pacuere 4MciIa HepaclaBLIMXCS A1ep B
PaAMOaKTUBHOTO pacmaja. 110001 MOMEHT BPEMEHHU.
33.CtpoeHne aTOMHOTO sjipa. 1 SIIepHBIE CHJIBI, CTPOEGHME sapa, | Pemats 3agaunm Ha pacuer sHepruu | § 104 YCTHBIH OIIpOC

SnepHble cuibl. DHEPTHUS
CBSI3M ATOMHBIX sIIIEp.

OHEPIUsd CBA3U

CBA3U siAep. 3HATh HYKJIOHHYIO MOJEINb
aapa.

34 KoHTpoJibHast padoTa no 1 Anbpda, Oeta- ¥ TaMMa-M3Ty4YeHHS, | 3HAHWE OCHOBHBIX IOHATHH U (opMy, K/P Ne 2
Teme: «SlnepHas puzukar» panuoaKTHUBHOCTD, SIepHbIC | YMEHHE MPHUMEHATh HX IPHU PELICHHU
peakiuu 3a71a4
Hroro: 34
ro pﬂee Ba MopanucaHo
undpposon
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