PABOYAS IMTPOI'PAMMA 11O ®U3UKE 11 KJIIACC.

Astop nporpammbl: ['.S.Msikumes. Kypc noctpoeH Ha ocHOBe 6a30BOM IPOrPaMMBI.
[IpenonaBanue Beaetcs no yueOnuky: ['.5.Mskumes, b.b.byxosnes, H.H.Cotckumii. ®usnka
— 11, M.: IIpocsemenue, 2004 r. [Iporpamma paccuntana Ha 3 yaca B HEJEJIO.

INOACHUTEJIBHAA 3AIINCKA.
HopmaTuBHBIMH JOKYMeHTaMH JJIsl COCTaBJIeHHs pa0oydeii NpOrpaMMbl sIBJISIIOTCS:

e basucHblii y4eOHBIH TUTaH  oOmIeoOpa3oBaTeNbHBIX  yupekaeHuil Poccmiickoit  denepanuu,
yTBepkAeHHbIN npukazoM MunoOpazoBanus PO Nel312 ot 09.03.2004;

o @enepanbHblil KOMIOHEHT IOCYJAapCTBEHHOI'O CTaHIapTa oouiero odpa3oBaHusi, yrBepxkaeHHbld MO
P® o1 05.03.2004 Ne1089

e [IpumepHbIE TpOTpaMMBbI, CO3JaHHBIE Ha OCHOBE (eAepaTbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTAHAPTA;

o @enepanbHblil NepedyeHb YYEOHMKOB, PEKOMEHJOBAaHHBIX (JIOMYILIEHHBIX) K HCIOJb30BAHUIO B
00pa3oBaTEIFHOM IIPOIIECCE B 0OPA30BATENBHBIX YUPEKICHUSIX, PEATU3YIOMUX MPOTPAMMBI OOIIIEro
obpazoBanus B 2012 —2013 yuebGHOM romy.

e TpeboBaHMs K OCHAIIEHUIO 00pa30BATENBHOIO IIpoOIecca B COOTBETCTBUM C COAEP)KATEIIbHBIM
HaIOJIHEHUEM Y4eOHBIX IPEIMETOB (peiepalbHOro KOMIIOHEHTa rOCyAapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa.

e Oopa3zosarenbHas nporpamma MBOY COII Ne33 um. 3. Kanoea

e Vuebusril mman MBOY COIII Ne33 um. 3. Kanoesa

Pabouass mporpamma mno ¢usuke paspaborana ans 10 kiacca Ha ocHoBe mporpammel  B.C.
Hanowenxkosa u O.B. Kopwynoeou.  JlaHHas mnporpamMma COIEPKHT BCE TEMBl, BKIIOUEHHBIE B
(benepanbHbI KOMIOHEHT COJEpKaHUs 00pa30BaHUs: MEXaHUKA, MOJIEKYJIApHas GU3MKa U TEPMOAMHAMHUKA,
3JIEKTPOJMHAMUKA, KBAaHTOBas (pu3MKa (aToOMHas pu3nka U (U3MKa aTOMHOTO s171pa).

PabGouass mporpamMmma cocraBieHa C Y4€TOM Pa3HOPOJHOCTH  KOHTHHTEHTa  YyYalllUuXCs
HenpoUIMpoOBaHHOW cpefHel mkonbl. denepanbHblil 0a3UCHBIA Y4eOHBIM TUTaH A7 00pa30BaTENbHBIX
yapexxnenuii Poccuiickoit ®@enepanuu otBoaut 136 9acoB s 00s3aTenbHOrO M3ydeHUs (U3WKH Ha
0a30BOM ypOBHE CTYIIEHHU cpenHero (moiaHoro) obmiero obpasoBanus. B Tom uucne B X u XI kiaccax mo
y4eOHBIX YacoB M3 pacyera 2 y4eOHbIX yaca B Hezelo. [IIkomsHBIM yueOHBIM IIJTAHOM Ha W3Y4eHUE PU3UKU
B CpeJHel mkoie Ha 6a30BoM ypoBHe oTBoauTcs 204 yaca, B TOM YMcIle HA MPAaKTUYECKHUE U J1abopaTopHbIe
pabotsl - 10 gacoB. B Tom uncie B 10 ximacce - 102 vaca, B 11 kmacce - 102 y4yeOHbIX yaca u3 pacdera 3
yueOHbIX yaca B Heaenmo. [103ToMy OHa opueHTHpOBaHa HA U3yueHHe (PU3UKU B Cpe/lHEl IIKoJIe Ha YpOBHE
TpeOoBaHUI 00s13aTEILBHOIO0 MUHUMYyMa COJep>KaHus oOpa3oBaHMs U, B TO K€ BPeMs, AT BO3MOKHOCTh
yYEHHMKaM, HHTEPECYIOIIUMCS (PU3UKOM, pa3BUBATh CBOU CIIOCOOHOCTH MPHU M3YUYEHUH JAHHOTO MpeIMeTa.

11 «A» - xJacc, yJamuecss KOTOporo, OpHUEHTHPOBAHbI Ha TIOCTYIIEHHUE B TEXHUYECKHE BBICIINE YUeOHBIE
3aBezieHHd. [103TOMyY yBelnyeHne 4acoB HAIpaBJICHO HAa yCUIIEHHE 00111e00pa30BaTeIbHONW MOATOTOBKH, IS
3aKpEeIICHUs] TEOPETUYECKMX 3HAHWUN MPAKTUYECKUMHU YMEHHUSMHU MPUMEHSTh IMOJIY4YCHHbIE 3HAHHUS Ha
NpaKkTUKe (pelIeHne 3a/ja4 Ha TNpUMEHEeHHe (PU3MYECKHX 3aKOHOB),pacIIMpEHUs] CHEeKTpa oOpa3oBaHUs
MHTEPECOB yYalluXcCs, a TaK jK€ YCIEIIHOW coauyd €JUHOro roCyAapCTBEHHOro 3K3amMeHa. B kauectBe
OCHOBHBIX y4eOHUKOB B3AT KOMIUIEKT yueOHHKOB Mskuies [.5., Byxosues b.b., Corckuii H.H.. ®u3uka
10,11 xmaccel, M.: IIpocBemenue, 2012 r., A.I1. PeimkeBnu COopHUK 3a1a4 o pusuke M. JIpoda 2011 r.

O0mas xapakTepucTHKa y4eOHOro npeamera

3HayeHne (U3MKM B UIKOJHLHOM OOpPa30BaHUM ONPEAESAeTCS pPOJNbI0 (PU3MUECKOM HAyKH B JKU3HHU
COBPEMEHHOTO OOINECTBa, €€ BIMSHUEM Ha TEMITbl PAa3BUTHs HAYyYHO-TEXHHUYECKOTo mporpecca. OOyueHue
¢u3nKe BHOCHT BKJAJX B MOJUTEXHHUYECKYIO TOJTOTOBKY IMyTEM O3HAKOMJICHHMS YyYallUXCs C TIaBHBIMH



HalpaBJICHUSIMH HAyYHO-TEXHHYECKOTO TMporpecca, (U3MYSCKUMH OCHOBaMHU pabOTBl  TPHOOPOB,
TEXHUYECKHUX YCTPOHCTB, TEXHOJIIOTHMYECKUX YCTAaHOBOK. DH3MKa Kak Hayka O Hamboyiee OOIIMX 3aKOHAX
NPUPOJIBI, BBICTYIAs B Ka4eCTBE YYEOHOTO IMpEIMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIH BKIIAJ B CUCTEMY
3HaHUU 00 OKpyxarmeM mMupe. OHa pacKphIBA€T POJb HAYKA B YKOHOMUYECKOM U KYJIBTYPHOM Pa3BUTHH
o011IecTBa, Croco0CTBYeT (OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHHs. [l pemeHus 3amay
(GbopMHpOBaHHS OCHOB HAyYHOTO MHPOBO33PEHUS, pPAa3BUTHS WHTEIUIEKTYaJbHBIX CIOCOOHOCTEH W
MO3HABATEIBHBIX MHTEPECOB INKOJBHUKOB B MpOIECCe M3YYCHUs (PU3MKHM OCHOBHOE BHHUMAHHE CIICAYET
YACIATL HE nepeaadye CYMMbI T'OTOBBIX 3HaHPII>'I, a 3HAKOMCTBY C MCTOAAMHU HAYYHOI'O IIO3HAHUA
OKPYIKaIOIIero MUPa, TOCTAHOBKE MPOOJIEM, TPEOYIOMIMX OT YYAIIUXCSI CAMOCTOSTEILHON JESITEIbHOCTH T10
WX pa3pelieHuro.

N3yvyenne ¢uznkm B cpeaHux (NMOJTHBIX) 00pa3oBaTeJbHBIX Y4Ype:KIeHMAX Ha 0a30BOM YpOBHe
HANPABJICHO HA 10CTHKeHHe CJeAYIOIIMX LeJIei:

e OCBOEHHE 3HAHMH O METOJaxX Hay4YHOI'O MO3HAHMs IPUPOJIbI; COBPEMEHHOMN (hH3MUECKON KapTUHE
MHUpa: CBOMCTBaX BEIIECTBA M IOJA, NPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
OUHAMMYECKUX W CTaTUCTHMYECKUX  3aKOHAaX  IPHUPOAbI, DJIEMEHTapHbIX  YacTHLIAX U
(byHIaMEHTaJIbHBIX B3aUMOJICHCTBUSIX, CTPOCHUH U 3BOJIOLMM BceneHHol; 3HaKOMCTBO C OCHOBaMHU
(byHIaAMEHTAIBHBIX (U3UYECKUX TEOPHUH: KIIACCHUECKOW MEXaHUKH, MOJICKYIISIPHO-KHHETHYECKOU
TEOpUH,  TEPMOJAMHAMUKH,  KJIACCUYECKOW  IEKTPOAMHAMMKH,  CIELUAIBHOH  TEOPUU
OTHOCHUTEJIbHOCTH, KBAHTOBOM T€OpUn

e OBJIaJIcHHe YMEHHSIMH IIPOBOJAUTH HAOJIOJECHHUS, IUIAHUPOBATb U BBINOJIHATH HKCIEPUMEHTHI,
BBIJIBUTaTh TUIOTE3bl W CTPOUTH MOJICNH, TNPHUMEHATh IONyYeHHbIE 3HAaHUSA 1O (us3mke s
OOBSICHEHUSI Ppa3HOOOpa3HbIX (PU3MUECKUX SBICHUH M CBOMCTB BEIIECTB; MPAKTUYECKOTO
UCIOJIb30BaHUs  (PU3MYECKUX  3HAHMM; OLEHUBAaTh  JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOM
uH(pOpMaINH;

e INpHUMEHeHHe 3HAHUHi 10 Qu3uKe UIsI OOBSICHEHMs SBICHUN IPUPOABI, CBOWCTB BEIECTBA,
NPUHIUIOB paboOThl TEXHUYECKUX YCTPOMCTB, perieHus (pu3MuecKux 3ajnad, camMOCTOSTEIHHOI'O
MpUOOPETEHUsT U OLEHKM JOCTOBEPHOCTH HOBOM HH(OpManUM (QU3NYECKOTO0 COAEpKaHMS,
UCIOJIb30BAHUS COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTMHM Uil TIOMCKa, MepepaboTKu U
MpeIbsABICHUS Y4eOHOM U HayuyHO-TIONYJsIpHON HH(pOpMaluu 10 (PU3HKE;

e Ppa3BUTHE NO3HABATEJbHBIX HHTEPECOB, MHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEll B
mpouecce penieHuss (QpU3NYecKux 3ajad U CaMOCTOSTEIbHOTO MPHOOPETEHUs HOBBIX 3HAHMM U
yMeHUHl 1Mo (U3MKE C MCIOJB30BAaHMEM DPA3JIMYHBIX HCTOYHUKOB HMH(OPMAIMM U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; BBIMOJIHEHUS SKCIEPUMEHTAJIbHBIX MCCIEA0BaHUN, MOJATOTOBKU
JIOKJIa/10B, pedepaToB U IPYTUX TBOPUYECKUX PabOT;

e BOCIMTAHMEe YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOB MPHUPOJBI; HCIOIb30BAHUS
JIOCTIKEHUM (QU3MKM Ha Oiaro pa3BUTUS 4YEJIOBEYECKOM IMBHIM3ALMM;, HEOOXOIMMOCTH
COTPYJHHYECTBA B IMPOLIECCE COBMECTHOTO BBIMOJIHEHHUS 3a]a4, YBaXKUTEJIHLHOTO OTHOLIEHUS K
MHEHMIO ONIOHEHTA MpH 00CYKAECHUHU NMPOOJIEM €CTECTBEHHOHAYYHOTO COJIEpXKaHMs; TOTOBHOCTU K
MOPaJIbHO-ITHYECKON OLIEHKE MCIOJIb30BaHUs HAYYHBIX JTOCTH)KEHUH, UyBCTBA OTBETCTBEHHOCTH 3a
3aLUTY OKPYXKaroIIeH Cpeibl;

e HCHOJb30BaHHE NMPUOOPETEeHHBIX 3HAHWUW M YMEHWH JUIsl pelIeHUs NMPAKTUYECKUX, KUZHEHHBIX
3aja4, pPalMOHAIBHOTO TNPUPOAOIOIL30BAHUS U 3aIUTHl OKpYXKalolel cpeabl, obecredeHus
0€30MMaCHOCTH KU3HEEATEIIbHOCTH YeJIoBeKa U 00IIecTBa.

OO0uey4yeOHbIe yMEHNS, HABBIKH H CIIOCOOBI 1eSITeJIbHOCTH

IlosnasamenvHas OessmenbHOCMb:
e HCINOJb30BaHHE ISl MO3HAHUS OKPYKAIOIIET0 MHpa Pa3IUYHBIX €CTECTBEHHOHAYYHBIX METOJIOB:
Ha0It0IeHNe, H3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE;
e (QopmupoBaHue yMeHHH pa3nuyaTh (HaKTbl, TMIOTE3bl, NPUYUHBI, CIEACTBUSA, J10Ka3aTEIbCTBA,
3aKOHBI, TEOPUH;
e OBJI3JICHUE aICKBAaTHBIMU CITIOCOOAMHU PEIICHUS TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX 3a/1a4;



e TpHOOpETCHHE

OIIbITa

BBIIBHKCHU A

THUITOTE3

TUTSt

9KCIIEPUMEHTAIBLHON ITPOBEPKU BBIIBUTAEMBIX TUIIOTES.
Hnpopmayuonno-komMmyHuKamueHas 0esmenbHOCmb.
e BJQJICHUE MOHOJOIMYECKOW W JAUANIOTUYECKOM peubto. CrocOOHOCTh MOHUMATH TOYKY 3pPEHHS
cobeceJHMKa U IPU3HABATh IPaBO HA NHOE MHEHUE;

e  HCIIOJIB30BAHME JUIsl PELICHUS [103HABATENbHBIX U KOMMYHUKATUBHBIX 3a7a4 Pa3JINYHbIX UICTOYHUKOB

nHpopMaIuu.

Pegnexcusnasn oesmenvnocmo:
e BJIAJICHUC HABBIKAMM KOHTPOJIA U OLICHKU CBOEH JEATEIBHOCTH, YMEHHUEM IPEIBHUIETh BO3ZMOKHBIE
pe3yiabTaThl CBOUX JCHCTBUN:
opraHu3anus yu4eOHOH IesATeNbHOCTH: IOCTaHOBKAa LENH, IUIAHMPOBAHUE, ONPEAETICHHE ONTHUMAIbHOIO
COOTHOIIECHUS LIEJIU U CPENCTB.

YuyeGHo-TeMaTHYecKu IJIaH 1o Kypey ¢usuku 10- 11 kaace. (3 4 B Hexea10).

00BsICHEHNS

HU3BCCTHBIX

(dbakToB U

BOJIHBI

Paszpnen Tema pa3geia Koanuec | JlaGoparopuas |CamocrositesbHa| KonTpoabHasi
TBO padora s1 padora padora
4acoB
OcHOBBI 14
IJ1EeKTPOIUH
aMUKH
(mpoaoJrKeH
He)
MaruurtHoe mnoJje 7 Nel o Teme
«MarauTtHoe
0JIEY.
OneKTpOMarHuTHas 7 Ne 1. Usyuenue Nel o teme
UHAYKIHS SIBIICHUS «DNeKTpoMarH
3JIEKTPOMArHUTHOU UTHas
UHAYKIINH WHIYKIHS.
Konedanus 36
U BOJIHBI
Mexannueckue 6 Ne 2. Ompene- |[Ne2 mo Teme
KoJeOaHus JIeHUE «MexaHuueckue
YCKOpEHUS KOJIeOaHus».
CBOOOTHOTO
MajCHUsT TIpU
TTOMOITY MasiTHUKA
DNEeKTpOMarHUTHBIE 7 Ne2 mo remam
KoJIeOaHwmsI. «MexaHuYeCcKH
IIpousBoxacTso, eu
nepeaayda u UCIob- AIEKTPOMArHUT
30BaHUE HbIe KOJIeOaHus
3IIEKTPUYECKON ».
SHEPTrUu
MexaHndyeckue 3




DIIeKTpOMarHUTHBIC 3 Ne3 mo Teme ».
BOJIHBI «OCHOBHBIC
XapaKTePUCTHKH,
CBONCTBA U
UCIIOJIb30BaHUE
ANEKTPOMArHUTHBIX
BOJIH.

OnTuka 21

CBETOBBIE BOJIHEI 15 Ne 3. Hsme- 10 TEME Ne3 mo Teme
peHue «["eomerpuueckas |«CBeTOBbIE
IOKa3aTelIst OIITHKA. BOJIHBI»
MIPEIOMIICHUS
CTEKJIA.

Ne 4. Onpene-
JIEHHE
ONTHYECKON CHIIBI
u  (POKYCHOTO
paccTosHuUs
cobuparomei
JIUH3BI.

Ne 5. Uzmepenue
JUTMHBEI CBETOBOM

BOJIHBI
DNEMEHTHI TEOPUU 4
OTHOCHUTEJIbHOCTH
Nznyuenue u 2
CIEKTPBI
KBanToBasn 27
¢pusuka
CBeToBBIE KBAaHTHI 7 Ned o Teme
«CBeToBbIE
KBaHTBI».
AtomHas pusuka 20 Ne5 1o teme
®du3nKa aTOMHOTO «ATOM U
a1pa. DIeMeHTapHbIe aTOMHOE
YJaCTHIIbI SAPOM.
Crpoenne n 4 Pemenne
IBOJTIOLHSA tectoB EI'D
Bcenennoii
IHoBTOpPEHN 17
e

TexHoJi0rNs 00y4YeHuUs1

B kaxzaplii paznen Kypca BKIIIOUYEH OCHOBHOW MaTepual, TiyOOKOro M MPOYHOIO YCBOEHHSI KOTOPOTO
cleyeT 1oOuBaThCs, HE 3arpykas MaMsITh YUalluXcs MHOXKECTBOM YacTHBIX (pakToB. HexkoTopsie BOMPOCH
paszenoB ydJaluecsl TOJDKHBI pacCMaTpUBaTh CaMOCTOSITENIbHO. HekoTopble mMarepuanbsl JAlOTCS B BUIE
nexkuuii. B ocHoBHOW Matepuan 11 kiacca BXOAAT: y4deHHe OO DSJICKTPOMArHMUTHOM IIOJie, SIBIICHUE
JJIEKTPOMArHUTHOM WHAYKLUWW, KBAaHTOBBIE CBOMICTBAa CBETA, KBAaHTOBbIE NOCTylaTel bopa, 3akoH
B3aMMOCBSI3U MACChl U SHEPTUH. B OCHOBHOI MaTepuall TakKe BXOAST BaXKHEHIINE CIEICTBUS U3 3aKOHOB U
TEOpUH, MX MpPaKTUYECKOe MpUMeHeHHe. B oOyueHuu oTpakeHa poJib B Pa3BUTHH (PU3MKH U TEXHUKU
cnenyromux ydeHsix: J.X.Jlenna, J{.Makcsemna, A.C.ITonoBa, A.Quumreiina, A.I'.CroneroBa, M.I1nanka,
32.Pesepdopna, H.bopa, .B.Kypuaroga.




Ha mnoBbimenne 3¢ (eKTUBHOCTH YCBOEHHS OCHOB (DM3MYECKOM HAyKH HAIpaBICHO MCIIOJIb30BaHHE
NPUHIUIA TeHepaIn3aluu y4eOHOro Marepuajga — Takoro €ro oroopa M Takoi METOAMKH MpernoiaBaHus,
IPU KOTOPBIX IJIABHOE BHUMAaHHME YJEIEHO H3YYEHUIO OCHOBHBIX (DAKTOB, MOHATHHA, 3aKOHOB, TEOPUH.
Harnsimnoctes mpenonaBaHusi (U3MKM W CO3/IaHME YCIIOBHM HAWIYYlIero IOHUMAHUS —Y4YaIlUMUCS
(Gu3n4ecKoil CyIHOCTH HM3y4yaeMOro Marepuaia BO3MOXKHO 4Yepe3 IPUMEHEHHE JAEMOHCTPALMOHHOIO
skcnepuMenTa. [lepeyeHp JeMOHCTpanmuii HEOOXOOUMBIX JJIS OpraHW3alud HArJISIHOCTH y4eOHOTro
mporecca Mo KaxJOMy pasfely yKa3aH B IporpaMMe. Y OOJIBLIIMHCTBA Y4YalIMXCS JIOMa B JINYHOM
II0JIb30BAHUH HMMEIOT KOMIIBIOTEPHI, YTO JAa€T BO3MOXKHOCTb pacIIUpSTh IOHATHIHYIO 0a3y 3HaHMM
yyaluxcst IO pPa3IM4HbIM paszjienaM Kypca ¢usukd. Mcnonab3oBaHue 00ydaroLIMX —Mporpamm
pAacIoyo’KEHHBIX B 00pa3zoBareiabHbIX MHTepHEeT-caiiTax Wi ucnonb3oBanue CD — nuckoB ¢ oOyyarommmu
nporpamMmamu  («OKuBas ¢usuka», «OTkpbiTas (u3MKa» U Jp.) CO3MAET YCIOBUSA [UId (POPMHUPOBAHUS
YMEHUH MPOBOAUTH BUPTYaJIbHBIN (PU3MUECKUI SKCIIEPUMEHT.

3agaun pU3NYECKOro o0pa3zoBaHUs PELIAOTCsA B IPOLECCe OBJIAJEHHs IIKOJbHUKAMH TEOPETUYECKUMHU
U TPUKIAJHBIMUA 3HAHUSMHM TIPH BBIIOJIHEHUH JIAOOPAaTOPHBIX pabOT M pemeHun 3anad. Perienue
(bu3nUecKux 3a1a4 J0JKHO IPOBOJUTHCS B ONTUMAIILHOM COYETAHUU C APYTMMHU MeTofaMu oOyueHus. [Ipu
pelieHnn 3a1ad TpeOyIoIUX NMPUMEHEHHE HECKOJIbKUX 3aKOHOB, YUHMTENb MOKa3blBaeT oOpas3el pelieHUs
TaKWX 3a/a4 U IpeuiaraeT NoJo0HbIe 334a4y sl IOMALIHero pewmeHus. i yJamuxcs HCHbIThIBAIOLINX
3aTpyJHEHHE B PEIICHUN YKa3aHHBIX 3a]]a4 OPraHU3yIOTCSI UHMBUyalbHbIE KOHCYIbTALIUH.

[Iporpamma mpegycMaTpuBaeT HCHOJIb30BaHHE MexayHapoaHoi cucrtembl eaunun (CH), a B psge
CJIy4aeB U HEKOTOPBIX BHECUCTEMHBIX €MHMUIL, JOITYCKAEMbIX K IPUMEHEHUIO.

OcHoOBHOM yueOHBIM MaTepuas JODKEH ObITh YCBOEH yUallMMHUCS Ha ypoke. DTO TpeOyeT OT yuuTens
MOCTOSTHHOTO TPOTyMBIBaHUSI METOIMKH TPOBENICHHS YPOKa: N3JI0KEHHE HOBOTO Marepuaia B opme decen
WIA JIeKUUH, BBIIBIDKEHHE Y4YeOHBIX NpoOJeM; IIMPOKOE MCIOIb30BaHUE YYEOHOro HSKCIEpUMEHTa
(IeMOHCTpAIIMOHHBIE OIBITHI, ()POHTAIBHBIE JTAOOpAaTOPHBIE PaOOTHl, B TOM YHUCIE M KPAaTKOBPEMEHHEIE),
caMmocTosiTeNbHas paboTa yuamuxcs. Heo6XoauMo COBEpIIEHCTBOBATH METO/bI MOBTOPEHUS U KOHTPOJIS
3HAaHUU ydalmxcs, ¢ TeM, 4TOObl OCHOBHOE BPEMsI YpoKa ObLIO MOCBSILIEHO OOBSICHEHHIO U 3aKPEIICHUIO
HOBOro MaTepuayia. VIToroBble KOHTPOJbHBIE PAOOTHI MPOBOIATCS B KOHIIE M3YYEHHsI COOTBETCTBYIOLIETO
paznena. Bece 3TO crocoOCTBYET pelIeHHIo KIIF0OUeBOM Mpo0sieMbl — MOBBIMIEHHUIO 3((EKTUBHOCTH ypOKa
¢bu3uKu.

[Ipn mnpenonaBaHuWM HUCIOJIB3YIOTCA: KIIACCHO-YpPOYHasl CHCTEMa; JabopaTopHble M MPaKTHUECKHE
3aHATHS; IPUMEHEHHE MYJIbTUMEANMHOIO MaTepraa; pelieHne SIKCIEPUMEHTaIbHBIX 3a/1a4.

Conep:xkanue kypca 11 kjacc

DJIeKTPOAMHAMHUKA
DJIEKTPOMATHATHASL MHAVKIMA (TIPOIOTKEHHUE)
MaruutHoe none. Bekrop marautHoi muaykuuu. Cuna Ammnepa. Cuiia Jlopenna. MarHuTHele cBOiCTBa
BEUIECTBA. OJIEKTPOMAarHUTHAasT MHIAYKIMUSA. 3aKOH DSJIEKTPOMAarHUTHOM MHAYKIUH. CaMOMHIYKIHS.
NHIyKTUBHOCTB. DHEPTUsl MAarHUTHOTO TOJIA.
JlaGopaTopHas padora Nel: «M3yueHue siBJeHHS 3JIeKTPOMATHUTHON MHAYKIIMN».
JleMOHCTpanuu:
e BsaumopnelicTBre napauieabHBIX TOKOB.
JlelicTBME€ MAarHUTHOTO MOJISI HA TOK.
YCTpoiCTBO U IEHCTBHE aMIIEPMETPa U BOJIBTMETPA.
OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TIOJIEM.
ONeKTpOMarHUTHAsE MHIYKIIMSL.
ITpaBuio Jlenna.
3aBucumocts 3/1C MHAYKIIMK OT CKOPOCTH M3MEHEHUSI MarHUTHOTO ITOTOKA.
CaMonHayKLHS.
3aBucumocts JDJIC caMOMHAYKIMHM OT CKOPOCTH M3MEHEHUS CWIbl LEIH U OT MHAYKTHUBHOCTH
IIPOBO/IHUKA.
3namsb. TIOHATUSA: MarHUTHOE II0JI€ TOKA, WHAYKLIUS MarHUTHOTO IIOJIA, 3JEKTPOMAarHWTHas
MHIYKIWS;, 3aKOH DJJICKTPOMarHWTHOM WHAYKIMH; TNpaBuiao JIeHna, caMOMHIYKLMs; WHAYKTHBHOCTD,
AJIEKTPOMAarHuTHOE IOJIE.




[TpakTHyeckoe MpUMeHEHHUEe: IEKTPOU3MEPUTEIbHbBIE TPUOOPHI MATHUTOAIEKTPUUECKONU CUCTEMBI.

Ymems: pemath 3aaun Ha pacyeT XapakTEPUCTUK JBUKYILETOCS 3apsifa WM MPOBOJHUKA C TOKOM
B MarHUTHOM TIOJI€, ONpPEAENATh HalpaBlieHue U BelWyuHy cuil JlopeHmna u Amiepa, OObICHITH SBJICHHE
IEKTPOMarHUTHOM MHAYKIMM W  CAMOMHAYKLMH, pelarb 3aJadyd Ha [PUMEHEHUE 3aKOoHa
3JEKTPOMArHUTHOM MHIAYKIUU, CAMOUHAYKIINH.
KoJsie0anusi ¥ BOJHBI.
Mexanunueckue konebanusi. CBob6oaHbIe Konebanusa. MaTtemaruueckuil MasiTHUK. ["apmoHnueckue koneda-
HUS. AMIUIMTyJa, mepuoia, dvactora u  (asa konebanwmii. BeiHyxIeHHble koneOanus. Pe3onanc.
ABTOKOJIE0AHUS.
DJleKTpuYecKHe KoJie0aHus.
CBobOoaubie koneOaHus B KojiebareabHOM KoHType. Ilepuon cBOOOIHBIX 3JIEKTPUYECKHX KOJIeOaHUM.
Bemnyxaennsie koneOanus. IlepeMeHHBIH anekTpuuecKkuii TOK. EMKOCTh M HMHIYKTHBHOCTH B LIEMHU
MIEPEMEHHOT0 TOKa. MOIIIHOCTh B LIeJIM IEPEMEHHOT0 TOKA. P€30HaHC B 3JIEKTPUYECKOM 1EH.
[TpousBoCTBO, Tepenada u MOTPEOICHUE AMEKTPUUECKON dHeprun. [ eHepupoBaHue dIEKTPUIESCKON dHEP-
run. Tpanchopmarop. [lepenaya snexTpuueckoil SHEPTUU.
Mexanu4deckue BoJHbI. [IpososnbHble U nonepedHble BoJaHBL. JlmHa BoiaHbL. CKOPOCTh PAacpOCTpaHEHUS
BOJIHBI. 3ByKOBBIE BOJIHBI. IHTepdepenuus Bonu. [Tpunnun [toiirenca. Judpakiuus BosH.
DJIEKTPOMATHUTHBIE BOJHBI. M31yueHune 371eKTpoMarHUTHBIX BOJIH. CBOMCTBA 31€KTPOMArHUTHBIX BOJIH.
[Ipunuuns! paguocsasu. TeneBunenue.
JlabopaTopnasi padora Ne2: «OnpenesieHne yCKOPeHHsI CBOOOHOT0 MajeHusI MPH MOMOIIH
MAasITHHKA».

JeMoHCcTpaLUM:

o CB00OIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHMsI HU3KOM YacCTOTHI B KOJIEOATEIIEHOM KOHTYDE.

o 3aBUCUMOCTh 4YaCTOTbl CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHMH OT 3JEKTPOEMKOCTH U
MHIYKTUBHOCTH KOHTYpA.

. HesaTyxaromue 31eKTpoMarHuTHbIE KoJieOaHusl B TeHEpaTope Ha TpaH3UCTOpe.

o ITonyyenue nepeMeHHOr0 TOKa IPU BPAILLEHUN BUTKA B MArHUTHOM II10JIE.

. VY CcTpoiCTBO U MPUHIIMIT AEHCTBUS TeHepaTopa NepEeMEHHOr0 ToKa (Ha MOJIEIH).

o OcuuiorpaMMel IEPEMEHHOIO TOKA

. VY CcTpolCTBO M IPUHLIMIT AEUCTBUS TpaHCPopMmaTopa

o Ilepenava >meKTpUYECKON SHEPIUMHU HA PACCTOSHHME C MOIIBIO ITOHMKAKOUIETO U MOBBIIIAOIIETO
TpaHchopmaropa.

o DNEeKTpUUECKUN PE3OHAHC.

o N3nydenue u npuem dJ1eKTPOMarHUTHBIX BOJIH.

. Monaysasuus U 1eTeKTUPOBaHNE BICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

3nams: MOHATHUS: CBOOOJHBIC U BBIHYKJCHHBIE KOJEOAHUS; KONEeOATENbHbI KOHTYD; NEpPEeMEHHBIH
TOK; P€30HAHC, AIIEKTPOMArHUTHAS BOJIHA, CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.

[IpakTHdeckoe NpUMEHEHHE: TEeHepaTop IMEePEMEHHOrO0 TOKa, cXeMa paauoTencOHHON CBS3H,
TeJEeBUICHHUE.

Ymems: U3meparb cuily TOKa W HalpsHKEHUE B LEMSIX IMEPEMEHHOro Toka. lcmonb3oBarh
TpanchopmaTop I TpeoOpa3oBaHUs TOKOB W HampsbkeHWi. OmnpenensiTh HEW3BECTHBIM TapameTp
KoJe0aTeNbHOTO KOHTYpa, €CIM H3BECTHBl 3HAUEHUE JAPYroro €ro mapamMerpa M 4YacToTa CBOOOIHBIX
KOJIeOaHUH; pPacCUUTHIBATh YacCTOTY CBOOOJHBIX KOJIEOAHWN B KOJEOATEIHbHOM KOHTYpPE C W3BECTHBIMHU
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napamerpamu. Pemats 3a1aun Ha ipumenenue popmyn: T =27VJLC , o =——, | =—2%, U =2,
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BOJTH.
OnTuka

CseroBble Jyuu. 3akoH mnpenmomieHusi cBeta. [lpusma. Jlucnepcus cBera. @opmysia TOHKOW JIMH3BIL.
HOJIY‘-IGHI/IC I/1306pa)KCHI/I$I C IOMOIIBIO JIMH3HI. CBGTOE)JIGKTpOMaFHI/ITHBIC BOJIHBI. CKOpOCTB CB€Ta U METObI
ee usMmepenwmsi, Murtepdepennus cera. KorepentHocts. Judpaxmus ceera. udpakimmonnas pemrerka.



[Tonepeunocts cBeTOBBIX BOJIH. [lonsipuzarusa cBera. U3nydenne u cnektpol. [llkana 31eKTpOMarHUTHBIX
BOJIH.

JladopaTopHnasi padora Ne3: 3mepeHue nmoka3sareJisi NpeJoMJIeHHsI CTEKJIA.

JlabopaTopHas padora Ned: «OnpenesieHne onTHYECKO# CHIIbI M (POKYCHOT0 PacCTOAHUS
coOmuparouei JUH3bI».

JlabopaTopHasi padora Ne5: «M3MepeHne AJIUHBI CBETOBOH BOJHbBD».

JdemoHcTpaumu:
o 3aKOHbBI IPEJIOMIICHUS CBETA.
o [TonHoe oTpaxkeHwue. .
o [Tonydyenue uHTEpHEPEHIIMOHHBIX MOJIOC.

Judpakmus cBeTa Ha TOHKON HUTH.

Judpaxius cBera Ha y3KOU MIETH.

PaznoxeHnue cBeTa B CIIEKTP C MOMOIIBIO TU(PPAKINOHHON PEIIETKH.

[Tongpuzanus cBera NOIAPOUTAAMH.

[IpumeHneHue noasspouI0B JUIsl U3yYEHUSI MEXaHUYECKUX HAIPSDKEHUH B I€TaISIX KOHCTPYKLUM.
3nams: OHATHS: UHTephEPEeHLIN, AUPPAKIMS U JUCTIEPCUS CBETA.

3aKOHBI OTPa)KEHUS U MPETOMIIEHHSI CBETA,

[TpakTHyeckoe MpUMEHEHHUE: MOJHOTO OTpaKeHUs, MHTephepeHInH, AUPPAKIUU U TOJIApU3a-1IUU

CBeTa.

Ymemp: w3MepsaTh JUIMHY CBETOBOM BOJIHBI, peIlaTh 3ajauyd Ha MpUMEHEHHE (OPMYII, CBS3BIBAIOIIUX
JUIMHY BOJHBI C YaCTOTOM M CKOPOCTBIO, MEPHOJI KOJCOAHUIN C IUKINYECKON 4acTOTOM; HA NMPUMEHEHUE
3aKOHA MPEIOMIICHUS CBETA.

OcCHOBBI crIeNMAJTbHON TEOPUH OTHOCUTEJBLHOCTH.
[Toctynatel Teopuu OTHOCHTENbHOCTU. [IpUHIIMI OTHOCUTENBHOCTH DWHIITEHHA. [10CTOSIHCTBO CKOpOCTH
cBeta. [IpocTpaHCTBO M Bpemsl B CHELMAIBHOM TEOpUM OTHOCUTENBHOCTH. PensTuBUCTCKAs AUMHAMMKA.
CBs13b Macchbl C SHEPTUEH.
3namy: NOHATHS: IPUHIIUI IOCTOSIHCTBA CKOPOCTH CBETA B BaKyyMe€, CBSI3b MacChl U SHEPTUU.
Ymemp: onpenensaTe TpaHULIBI IPUMEHEHUS 3aKOHOB KJIACCUYECKON U PEIITUBUCTCKON MEXAHUKH.

KBanroBas ¢pusuka
CBeTOBbIC KBAHTHI.

Paznuunble BUABI 3JIEKTPOMAarHUTHBIX M3IYYEHHM M MX NMPAKTUYECKOE NMPUMEHEHHUE: Ceolcmea u
npumMeHenue  UH@DPAKPACHBIX,  YIbMpaAduoIemosvix U peHmeeHogckux  uznyyenuu.  Ilkana
anekmpomazHumuslx usnyyenuu.. IlocrosHHas Ilmnanka. @ortorddexr. VYpaBHeHue OWHIITEHHA IS
dororddekra. dotonnl. [['mnoresa Ilmanka o kBaHTax.] dotosddexr. Vpasnenue ODiinwmetina O0ns
domosgpgpexma. Doronsl. [['mnoreza ne bpoilns o0 BoMHOBBIX cBoicTBax wyacTull. KopmyckynspHo-
BOJIHOBOH yanu3Mm. CooTHOIIEHHE HeompeaeneHHocTH [ei3endepra. |
Cmpoenue amoma. Onvimol Pezepgopoa. KBantossie octynatel bopa. Henyckanue u noenowenue ceema
amomom. Jlazepsl.

JdeMoHcTpanum:

- ®oroznexTpuueckuil 3pPeKT Ha yCTaHOBKE C IMHKOBOU IJIATHHOM.

- 3akoHbl BHeUIHEro porodddexra.

- YCTpoiicTBO U AEHCTBHUE MOTYIPOBOJIHUKOBOTO U BAKYYMHOTO (DOTOIJIEMEHTOB.

- YcrporicTBo U AeiicTBre oToperne Ha GOTOdIEMEHTE.

- Mogens onbiTa Pesepdopaa.

- HeBuaumeble u3nydeHus B CEKTPE HArpeToOro Tena.

- CaoiicTBa HH(PAKPACHOTO U3ITYUEHUS.

- CgoiicTBa yabTpaduoIETOBOTO U3ITYICHHUSI.

- IlIkana 371eKTpOMarHUTHBIX M3ITy4YeHHH (Tabnuua).

- 3aBHUCHUMOCTD IJIOTHOCTH MTOTOKA U3JIyUYEHUS OT PACCTOSTHUS A0 TOYECUHOTO UCTOYHHKA.

- ®orosnexTpuueckuil 3peKT Ha yCTaHOBKE C HMHKOBOU IJIATHHOM.

- 3akonsbI BHemHETo ¢oTtodddexra.

- YCTpoiicTBO U ACHUCTBHUE MOTYIPOBOJIHUKOBOTO U BAKYYMHOTO (DOTOIJIEMEHTOB.

- YcrpolicTBo U AeiictBue hoToperne Ha GOTOIIEMEHTE.




3namyp:. Tloastus: ¢oToH; (PoTodh(DEKT; KOPIMYCKYIIPHO-BOJHOBOM IyaiM3M; MPaKTUYECKOE

MIPUMEHEHHUE: PUMEPHI MPAKTUYECKOTO TPUMEHEHUS JNEKTPOMArHUTHBIX ~ BOJNH  WH(PAKPACHOTO,

BUJUMOTO, YIbTPaUOIETOBOIO U PEHTTEHOBCKOTO JIMANa30HOB YacTOT. 3akoHbl (GoTodddekra:
noctyiarel bopa

Ymemp: 0OBACHATH CBOMCTBA Pa3iMUYHBIX BUAOB 3JIEKTPOMATHUTHOTO U3IYYEHHS B 3aBUCHUMOCTH OT €rO

JUTMHBI BOJIHBI U 4acTOTHI. Pemars 3agaun Ha npuMeHeHHe (OpMyJ, CBS3BIBAIONIUX DJHEPTUI0 U

UMIYyIbC (POTOHA € YACTOTOM COOTBETCTBYIOIIEH CBETOBOM BOJIHBL. BBIUUCHIATH KpacHYlO TpaHUILY
dororddekra u F3HEPrUI0 POTO3TECKTPOHOB HA OCHOBE YpaBHEHUs DUHINTCHHA

ATomHas ¢pu3MKa.

Crpoenne aroma. OnbiThl Pesepdopna. KantoBbie moctynarsl bopa. Moxpens atoma Bojopoaa
Bopa. [Monenu CTpoeHHsT aTOMHOTO SIAPa: MPOMOHHO-HEUMPOHHASL MOOEb CMPOEHUsT AMOMHO20 0pa.]
SAnepubie cunbl. JlehekT mMacchl M 3HEPTHs CBS3M HYKJIOHOB B sijipe. SlnepHast sHepreTuka. TpymHOCTH
teopun bopa. KBantoBas wmexanuka. ['mnore3a ne bpoiis. KopryckynspHoe BOJHOBOW JIyallUu3M.
Judpakius 31eKTpoHOoB. Jlazeps.

Du3uKa AaTOMHOI0 AApPA.

Mertoapsl  perucTpanudyd  DJIEMEHTAPHBIX  YacTHIl.  PaJgWoOakTUBHBIE  MpEBpalleHUs. 3aKOH
paanoakTUBHOTO pacnaaa. IIpoToH-HEHTpOHHAs MOJENb CTPOCHHS aTOMHOIO Sifpa. DHEprusi CBS3U Hy-
KJIOHOB B snpe. [lenenue u cuHtTe3 saep. fAnepHas sHepreTuka. BiausHue MOHM3MPYIOLIEH pagualud Ha
KUBBIE OpraHu3Mmbl. [Jlo3a u3mydeHus, 3aKOH PaJMOaKTUBHOTO paclaja U €ro CTaTUCTUYECKUM XapakTep.
DneMeHTapHble YaCTULIBL: Yacmuybl u anmudacmuysl. DyHaaMeHTaIbHbIE B3aUMOJCHCTBYS |

JdeMoHcTpanum:

- Mopgens onsita Pesepdopra.

- YcTpoiicTBO U IEHCTBUE CUETYNKA MOHU3UPYIOIIUX YACTHII.

3unamy: sinepHast MOJIETb aTOMA; SIZICPHBIE PEAKIIMU, YHEPTUS CBSI3M; PAJUOAKTUBHBIN pacnai; [emHas
peaxius AeNeHus; TepMOsiIepHas peakilys; dJIeMEHTapHas 4acTUIlla, aTOMHOE SpO.

3aKOH PaJIMOaKTUBHOTO pacnaja.

[IpakTHyeckoe TMPUMEHEHHE: YCTPOWCTBO U MPHUHLMUI JEHCTBUS (DOTOdIEMEHTa; MPUMEPHI
TEXHUYECKOTO - HCIOJB30BaHUS (POTOIJIEMEHTOB; TPUHIIMI CIEKTPAJIBHOTO aHajdu3a; MPUMEpPHI
MPAaKTUYECKUX MNPUMEHEHUN CHEKTPaIbHOIO aHalii3a; YCTPOWCTBO W NPHUHIMI JIEUCTBHUS SJI€PHOTO
peaxTopa.

Ymems:. Onpenenarb NpOAyKThl SAEPHBIX PEAKIM Ha OCHOBE 3aKOHOB COXPAHEHUS 3JEKTPUYECKOTO
3apsna U MaccoBOI'0 yuca.
PaccunteiBaTh SHEpreTHUecKuil BbIXOJ sACpHOM peakuuu. OmnpenensTh 3HaK 3apsia WIM HalpaBlEeHUE
JBIDKEHUS SJIEMEHTAPHBIX YACTHI] 110 UX TpekaM Ha doTorpadusix.

Crpoenne u 3Boonus BeesreHHON.

ConneyHasi cuctema. 3Be3/Ibl U HICTOYHUKH UX dHepruu. ['amaktuka. [IpocTpaHCTBEHHBIE MACIITAOBI
HaOmonaemoii Bceenennoi. CoBpeMeHHBIE TPEICTABICHUS O MPOUCXOXKIECHWU M IBONONMU BceneHHoi,
COJIHIIA U 3BE3]I.

[ToBTOpenue u noaroroska k EI'D (pezepB cBoOoaHOrO yuebHoro Bpemenu) — 17 yacos



TpeGoBanus K YPOBHIO NOATOTOBKH o0yyaromuxcs 11 kiaacca.

OOyyaromuecs JOHKHBI 3HATH:
DNeKTpoIMHAMUKA.
[ToHATHS: 37EKTPOMArHUTHasE WHAYKIHS, CAMOMHIYKIHS, MHIYKTHBHOCTH, CBOOOJHBIC M BBIHY>KICHHBIC
KosnebaHus, KoieOaTelabHbI KOHTYp, IEpEMEHHbII TOK, PpE30HAHC, SJEKTPOMAarHUTHas BOJIHA,
uHTephepeHIys, TUPPAKIUI U JUCTIEPCUs CBETA.
3aKOHBl M MNPHUHLMIIBL: 3aKOH 3JEKTPOMAarHUTHOW HWHIAYKIMH, NpaBwio JIeHLa, 3aKOHbI OTpaKEHUS U
IIPEJIOMJIEHUS CBETA, CBSI3b MAcChl U SHEPTUU.
ITpakTHyeckoe NpUMEHEHUE: reHepaTop, cxema paanoreiae(oHHOMN CBSI3H, IOJHOE OTPAKEHUE.
VYyamuecs 10KHBI yMETD:

- W3MepsTh crily TOKa U HalpsKEHUE B LIENAX NEPEMEHHOI0 TOKa.

- Hcnonbs3oBatek Tpanchopmarop.

- N3MepaTh 1JIMHY CBETOBOM BOJIHBI.
KBanroBas ¢usuka
[Tonsatus: GortoH, GoTo3ddeKT, KOPIYCKYIIPHO — BOJIHOBON Jyalau3M, si[iepHas MOJENb aTOMa, sJepHas
peakuusi, OSHEprus CBs3M, pAJAMOAKTUBHBIA pacmaj, LeNHas peaklus, TepMosiepHas peakuus,
3JIEMEHTAPHbIE YACTULIBI.
3aKOHBI ¥ IPUHIHMIIEL: 3aKOHBI (oTod(dekra, mocrynatsl bopa, 3aK0OH pagroOaKTUBHOTO pacnaa.
[IpakTHyeckoe MpUMEHEHHEe: YCTPOHCTBO U MPUHIMI ACHCTBUSA (POTOINIEMEHTA, MPUHLMUI CIIEKTPAIbHOIO
aHaIM3a, IPUHIUI pabOTHI SIIEPHOTO PEaKTOpA.
VYyamuecss JOJKHBI yMETh: pellaTh 3aJaud Ha MPUMEHEHUE (OpMYIl, CBA3BIBAIOIIUX SHEPTHI0 M UMITYJIbC
(oTOHA C YaCTOTOM CBETOBOW BOJHBI, BEIYUCIATH KPACHYIO TpaHuily (GoTodPdexTa, OonpenensiTb Mpo yKThl
SAJICPHON peakLny.
B pe3ynbrare uzyuenus Gpu3NKy Ha 6a30BOM YpOBHE YUEHUK JOJKEH
3HaTh/IIOHUMATh

e CMBICII IOHATHI: U3NUECKOE ABICHUE, TUIIOTE3a, 3aKOH, TEOPHSI, BELIECTBO, B3AUMOJICHCTBHE,
3JIEKTPOMAarHUTHOE 110JIe, BOJIHA, (POTOH, aTOM, aTOMHOE SJJp0, HOHU3UPYIOLIME N3ITydeHHUs, TJIaHeTa,
3Be37a, rajlakTHKa, BeceneHnas;

e CcMbICHT (PU3MYECKUX BEIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, CUjla, UMITYJbC, paboTa, MeXaHu4ecKas
SHEPrusi, BHYTPEHHSISI SHEPrus, aDCONIOTHASI TEMIIEPATypa, CPEIHSs KUHETUYEeCKasi SHEPTUs YacTHI]
BEIIECTBA, KOJIMYECTBO TEILIOTHI, 3JIEMEHTAPHBINA JIEKTPUYECKHUN 3apsi;

e CcMbICH u3uUYecKUX 3aKOHO08 KIIACCUUECKON MEXaHUKH, BCEMUPHOIO TATOTEHUS, COXPaHEHUS
SHEPI'UH, UMITyJIbCa U SJIEKTPUUYECKOT0 3apsiJia, TEPMOJANHAMUKH, HJIEKTPOMarHUTHON MHIYKIIUH,
boTorddexra;

e 6KIAO POCCULUCKUX U 3aPYOENHCHBIX YUeHbIX, OKA3aBIINX HauOoIblIee BIMSHUE Ha pa3BUTHE (DU3UKH;

YMETh

e onucvlgams U 0OBACHAMb usUUeCcKUe AGNEHUs U C8OUCMEa mei. IBUKEHNE HEOECHBIX Tell U
HCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOMCTBA T'a30B, KHUAKOCTEN U TBEPABIX TEN;
AJIEKTPOMArHUTHYIO HHIYKIIMIO, PACIPOCTPAHEHHE dJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBeTa; U3JIyYCHHE U TIOTJIONIEHHE CBETa aTOMOM; POTOdPPEKT;

e OmMIUYaAMb TUIIOTE3BI OT HAYYHBIX TEOPHIl; Oeamb 6b1600bl HA OCHOBE SKCIIEPUMEHTAIBHBIX
TAHHBIX; NPUBOOUMb NPUMEPDI, NOKA3bl8arowue, 4mo.: HaOIIOAEHHS U SKCIIEPUMEHT SIBIISIOTCS
OCHOBOMH JUJIs BBIABMDKEHHSI THIIOTE3 U TEOPUHA, TIO3BOJISIIOT IPOBEPUTH UCTUHHOCTD TEOPETUUECKUX
BBIBOJIOB; (hM3HYECKast TEOPHSI JAET BO3MOXXHOCTh OOBSICHITh N3BECTHBIE SIBIICHUS IPHPOJIBI U
Hay4HbIe (DaKThI, IPECKa3bIBATh €I1le HEU3BECTHBIE SBICHUS;

*  NPUBOOUMb NPUMEPLI NPAKMUUECKO20 UCNONb308AHUS PUULECKUX 3HAHULL: 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKH U 3JIEKTPOJANHAMUKH B SHEPT€TUKE; PA3TUYHBIX BUIOB 3JIEKTPOMAarHUTHBIX
W3ITy4EHUH 715 pa3BUTHS PaANO U TEIEKOMMYHUKAIIMM, KBAHTOBOM (PM3UKU B CO3aHUU STEPHOI
SHEPreTHKH, JIa3€POB;

*  BOCHNPUHUMAMb U HA OCHOBE NOJYYEHHbIX 3HAHUL CAMOCMOSMENbHO OYeHUueams NHPOPMaILHIOo,
cozepxamrytocs B coodmenusx CMU, MHTepHeTe, HayYHO-TIONYJISIPHBIX CTAThsIX;

MCTOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTUUECKOM NESATETLHOCTH U TIOBCEIHEBHOM KU3HU
TS




Tema ypoka Tun TpebdoBanne k O0opynos Bun Hara Jomamne
Neri/ YPOKa | YPOBHIO a-HHMe KOHTPOJISA | TIPOBe/leHUsI | e 3aJaHue
NMOAr0TOBKH YpPOKa
00y4arouuXxcs
| [lnan | ®akr
DJIeKTPOANHA
MHKa
MaruuTtHoe
noJe (74)
Bsaumoneticte | M3yuyenue | [lonumats, 4TO JlaGoparo | Otpabotka § 1,
Ue TOKOB. HOBOT'O | MarHUTHOE TOJIE - pust TeopeTuyec- 3anucu
1 MarunutHoe MatepHual | 3TO 0COOBI BU «ApxuMe]l | KUX 3HaHUMN
nosne a MaTepUHu; 3HATh, »
(exmust) | rIe OHO
CYLIECTBYET
BexTop Kombunu | Ymers npumensats | Jlabopato | OtpaboTka §2npaBun
MarHUTHOM POBaHHBIN | IPABUIIO pust TeopeTruyec- a
2. WHIYKIIHH. OypaBuuKa u «ApxuMen | KuX 3HaHUN OypaBunKa
MIPaBHUIIO JIEBOI » U TIpaBoOi
PYKH pYKH
Cuna Amnepa | KomObunu | YMets onpenensats | Jemonctp | Pemenue §3.4,
3 POBaHHBIN | HalpaBJEHUE U a-11u 3a1a4y cO.
' MOJYJIb CUJIBI Ne840,842
Awmnepa
Cuna Jlopenna | KomObunu | YMets onpenensats | emonctp | Pemenue §6, c6. Ne
4 POBaHHBIN | HaNpaBIICHUE U a-Iun 3a1a4 847, 852,
MOJIYJb CUJIBI 846
Jlopenna;
MaruauTtHbie Kom6unn | O6wsacHaTs napa- u | Ilpesenta | Pemenue §7
5 CBOMCTBA POBAaHHBIN | TUAMAarHETU3M, s Ka4yeCTBEH-
' BELIECTBA. cBolicTBa (eppo- HBIX 3a7a4
MarHeTHUKOB
Pemenune KoMOuHM | YMeTh npuMeHsTh | KapTOUKH Paz0op cO. Ne
3a7a4 o POBAHHBIN | MTOJYYEHHBIE 3HA- KJTFOUEBBIX 839,851,8
6. TEeMaM CHJIa HUS HA IPAKTUKE 3a7a4 44
Awmriepa, cuna
Jlopenua
CamocrosTens Ypok YMetrb npuMeHsaTh | kaptouku | CamocTosite
Has paboTa Mo | KOHTPOJIA | TEOPETUUYECKHE -JIbHAsI
7. TEME 3HAHUS Ha pabota
«MaruutHOE MPAaKTUKE
0JIeY.
JJIeKTpOMAarH
UTHas
uuaykius (7
1)
SABnenue Nzyuenue | YMmets onpenensate | Jemonctp | OtpaboTka §8,9
3JIEKTPOMAarHu HOBOTO | HalpaBJICHHUE alMy 10 | TeOpeTUYec-
THOU Marepuan | BEKTOpa Teme KHMX 3HaHUI
8 VHIYKIUU. a (JIeKIus) | MarHUTHOM
' MarauTHeIi WHAYKIMU U pac-
MOTOK. CUHMTBIBATH €TO
YHCIIEHHOE
3HAUYCHUE
0. HampaBnenune | KomOunu | YMmers mpumensats | Jlemonctp | Otpabotka §10,




WHAYKIMOHHOT | pOBaHHBINA | mpaBuiio JleHia alMy 1o | TeopeTuyec- 3aJ1auM B
0 TOKa. YPOK TEME KHUX 3HAaHUU TeTpagu
IIpaBuio
Jlenna
JlaGopatopnas | KomOunu | YMers npumensats | Jlaboparo | OtpaboTka c0. Ne924,
pabora Ne 1 POBaHHBII | IIOJyYEHHBIE 3Ha- | P-HbII 9KCIEPUMEH 925,926
«3yuenue HUS Ha MTPAKTHKE JKCIIEPUM TaJIbHBIX
10. | saBnenus €HT YMEHUN
3eKTpOMaruu
THOU
UHAYKLIHAN»
3aKoH Kom6unu | 3Hath 3aK0H npeseHral | Pemenue §12,13
JJIEKTPOMAarHu | POBaHHBIA | 3JIEKTPOMArHUTHOMN ust 3a1a4y
THOU WHAYKLUA U YMETH
11 | MHAYKIHH. OTIpeeNsATh Ha-
I 2IC TpaBJieHUE
UHIYKIINU B WHIYKIIHOHHOTO
JIBHKYTIITUXCSI TOKa
MPOBOJAHHKAX.
Kom6unan | Ymers oObsicasite | Jlemonctp | Pemenwne §15, c6. Ne
CaMOMHIYKLIM | POBAaHHBIM | IPUYMHBI BOZHUK- aIMOHHBIA 3a7a4 933,934
A1 HOBCHUS HKCIIEPUM
NuaykTUBHOCT WHIYKIIHOHHOTO eHT,
12 |P TOKa B MPO- Ipe3eHTaIl
BOJHHKAX U ust
paccYnTHIBATH
YHUCIIEHHOE
3Hauenue DJ1C
WHIYKIHH
OHeprus Kom6unu | 3nate popmymny Kaproukn Paz6op IIOBT.
MarHUTHOTO POBAHHBIN | /ISl BBIYUCIICHUS KITIOYEBBIX TEOPHIO
MOJIS. OJIC 3a7a4 IJ1aBHI 2,
DNeKTpOMarHu CaMOWHIYKIUHU U c6. Neo
THOE TI0JIE. YMETh ONPEEIAITh 937-939
13. | O606mmeHue JleMoHCTpanuu mo
Marepuaa 1mo TeMe HalpaBJICHUE
TeMe TOKa CaMOWH-
«nmeKTpoMard TyKITUH
UTHas
WHTYKITHSI.
KoHnTtponbHas Ypok YwMmers npumenate | Kaprouku | KonTponsn
pabota Nel mo | KOHTpOJS | MOJSyYEHHbIE ast pabora
TEME « 3HaHUS Ha
14. MarnuTHOe MIPAKTHKE
moJe.
DnexkTpoMarHu
THast
UHAYKIHS.
l.
MEXAHUYE
CKHE N
IJIEKTPOM

AT'HUTHBIE




KOJIEBAHH

A0349
MexaHn4yecKku
e KoJ1e0aHus
CBoOOaHBIE U Nzyuenne | [TosHAKOMUTHCS C JlemoHCTp §18-20,
BBIHYKJICHHBIC HOBOTO | BBIHY)KIICHHBIMH U | QIlHOHHBIN 3aIuCH
Kosie0aHusl. MaTepual | CBOOOIHBIMU JKCIIEPUM
YcnoBus a (JIeKkmus1) | KojeOaHusIMHu eHT
15. | BO3HUKHOBEHH 3HaTh GOPMYITBI
sl KoJieOaHuH. JUTSE pacuéra
Marematuueck nepuoja
Wi MasiTHHK. KoJieOaHuM
MasiTHUKOB
Junamuka KomMOunu | 3HaTh ypaBHEHHE Jlabopato | Pemenue §21-23,
K0JICOATEIBHOT | POBAHHBIA | TAPMOHHYECKUX pus 3a1a4y c0.Ne419,4
0 JIBUKEHUS. YPOK KoeOaHui, «Apxumen 20
16. | l'apmonuvecku bopmysl s »
€ KoseOaHus. pacuéra nepuoja
KojeOaHuit
MasTHUKOB
[Ipepamenue | KomOwamM | 3HATH CBOWMCTBA Hemouctp | Pemenue § 24, 25,
SHEPrUHU NMpu POBaHHBIM | TAPMOHUYECKUX AlMOHHBIN 3a7a4 cO. Ne 424,
rapMOHHYECKH YPOK Kose0aHui JKCIEPUM 425
17. | x xone6aHuUsX. €HT
BrinyxneHHbI
€ KoJeOaHwus.
Pe3onaHnc.
JlaGopatopHas VYpoku | Ymers npumensats | Jlaboparo | Otpabotka 3a7a44 B
pabota Ne 2 npu- MOJTyYeHHBIE 3Ha- P-HBIi IKCIIEPUMEH TeTpaan
«OrmpeneneHue | MEHEHUs | HUS Ha TMPAKTHKE IKCIIEPUM TaJIbHBIX
18, | yexopeHus 3HaHUU U €HT YMEHUU
" | cBOOOIHOTO ¢dbopmupoB
NaJCHUS TIPH aHYsI
IIOMOIIHU YMEHUU
MasITHUKA.
Pewenne KomOunu | 3HaTh cBOiicTBa Kaproukn | Pemenue c0. Ne
19 3a/1a4 10 TEME | POBAHHBIM | TAPMOHUYECKHUX 3a7a4 421-423
" | «MexaHnYeCK | ypok Kosie0aHuin
ue KoJieOaHus»
Camocrositens | Ypok Kaproukn | Camocrosite
20. | Has pabora. KOHTPOJIS -JIbHAS
pabota
CBobonneie 1 | KomOunu | Ymers [Ipesenta | Pemenue § 27-29,
BBIHY/ICHHBIE | POBaHHBIA | pACCUUTHIBATH s 3a1a4y 3anucu
AJNIEKTPOMArHu | ypok TIOJTHYIO MeXa-
21. | THBIC HUYECKYIO
Kosie0aHusl. SHEPTUIO CUCTEMBI
KonebarenpHbl B JTF000K MOMEHT
1 KOHTYp BpPEMEHU
[lepuon KomOuau | 3HaTh ypaBHEHHS IIpesenta | Pemenue § 30, cO.
29 CcBOOOIHBIX POBaHHBIA | BBIHYKJIEHHBIX KO- U 3a71a4 Ne944,945
" | konebaHui YPOK neGaHuii MaJIOi 1

OO0JIBIION YacTOT




[Tepemennbiit | KoMOuHM | BUIEOYpOK [Tpesenta Paz6op § 31
23. | Tok poBaH- uus KIJTFOUEBBIX
HEIN 3a7a4
Harpyska B Ypoku 3HaTh aKTUBHOE , [Ipesenta | Pemenue §32-35,
nenu KOHTpPOJISI | eMKOCTHOE, s 3a1au Tabnuia
IIEPEMEHHOT0 UHIYKTUBHOE
24. | Toka. COTPOTHUBJIICHUS,
Pe3onanc YCIIOBUS pE30HaHCa
B 2JICKTPUYECKOU
Lenu
Tpanchopmar | KomObunu | 3Hath ycrpoiictBo | Jlemonctp | Pemenwne § 37-39
op POBaHHBINA | ¥ YCIIOBHS paOOThI | allMOHHBIN 3a7a4
25. TpaHchopmaropa AKCTIEPUM
Ha XOJIOCTOM X0y €HT
W [OJ HArpy3KOM
Pemenue Kombunu | Ymers npumensite | Kaprouku | Pemenue co. Ne
3a/1a4 10 TEME | POBAHHBIN | MOJyYEHHBIE 3HA- KJIFOUEBBIX 951,967,
QJIGKTPOMArHu | ypoK HUS Ha TPAKTHKE 3ama4 987,988
26. | THBIE
KoJIeOaHus
IToaroroBka k
K.p.
Kontponbnas | Ypok YMmers npumenats | Kaprouku | KonTpoasH
pabota No2 o | mpUMeHEeH | MOJy4YeHHbIE 3HA- ast pabota
TeEMe us 3HAaHUM | HUSI HA TIPAKTHKE
27, «MexaHnueck
ue u
3JIEKTpOMarHu
THBIC
KOJIeOaHUs»
MexaHu4yecKHu
en
3J1eKTPOMATH
UTHbIE BOJIHBI
(6 1)
BomHoBeIe Ypok Nmets Hemonctp | Pemenue § 42,43,
SIBJICHUS. W3y4YEHUS | MPEJICTABICHUE O allMOHHEIN 3a71a4 c0. Ne 439,
) Pacnipoctpane HOBOTO | pacIpOCTPAaHEHHUH | JKCIIEpUM 440
HUE MaTepuasl | SHEPTUU BOJIHBI. €HT
MEXaHUYECKUX | a (JIeKIHs)
BOJIH.
Jnuna Bonsbl. | KomOunu | 3Hath ypaBHEHUE IIpezenra | Pemenue §44,45
Cxopocts pOBaHHBIN | Oeryiieil BOJHBI LHst 3a7a4
g | BOTHBL YPOK
YpaBHeHue
Oerymeit
BOJIHBI.
3ByK KomOunau | 3HaTh TUnBI BOJIH U | JleMoHCTp Tect § 46, 47,
30 POBaHHBIA | XapaKTEPUCTUKHU AllMOHHBIN c0.
' YPOK 3BYKOBBIX BOJIH 3KCIEPUM Ned4 3,447
€HT
31 Onextpomarau | KomOunu | Ilo3HakoMHTBCS C Buneoypo | ®poHTaIbH §48.,49,
" | THas BOJHA. POBaHHBIA | 3JIEKTPOMATHUTHOM K bII OITPOC c0.




DKCIEepUMEHTA | YPOK BOJIHOM Ne1004,
JBHOE 1007
0oOHapy>XeHHE
Y CBOICTBA
3JIeKTpOMaruu
THBIX BOJIH.
[InoTHOCTB
IOTOKA
3JIeKTpOMaruu
THOTO
U3ITyYCHUS
Nzobperenne | KomOunu | 3HaTh MpUHIHUIT Mognens | ®ponrtansH § 51-53
panuo A. C. POBaHHBIM | paauoTenerpadHON | IPOCTEHI | BIA OIPOC
[TonoBbIM. YPOK u ero
[TpuHIMIIBI paauotenedoHHON | paguonpu
panuoCBsI3H. CBSI3U. YMETh EMHUKa
32. | Monynsauus u YEPTHUTH CXEMBI
JIETEKTUPOBAH Leneun paauonepe-
ue. JaTyvKa u
[Ipocreitmmii paxuonpuEMHUKa
paauonpueMH
UK.
Pacripoctpane | KomOunu | 3HaTh pa3nudHbie Tabnuma Tect § 56-58
HUE pPOBaHHBII | BUJBI CPEJCTB KOHCIIEKT,
PaAMOBOJIH. YPOK CBA3U, YMETh c0. Ne1009
33 Pagnonoxamms MOJIb30BaTHCI MU
TeneBunenue.
PazButue
CPEJCTB CBSI3U
111. OITHKA
CBeToBbBIC
BOJIHBI
(174q)
Pa3Butne Ypoxk [To3HakoMuUThCS C [Ipesenta | @poHTAIBH § 59, Cb.
B3IJIAI0B Ha U3Y4YECHHs | pa3BUTHEM s BII OIIPOC Nel019,
34 | TPHPONY HOBOTO | B3IUISAJIOB Ha 1020
CBETa. MaTepuall | IpUpOJy CBETA.
Cxopocts a (JIexkuus)
CBETa.
[TpuHIMT Kom6unu | Ymets nokaseiBath | [lemoHcTp | Pemenue § 60, nok-
I'tolirenca. POBaHHBINM | 3aKOHBI OTPAKEHUS | ALIMOHHBIN | 3a7a4 BO, c0. No
35. | 3akoH YpOK BOJIH Ha OCHOBE JKCIIEPUM 1026
OTpaXEeHUs 3akoHa ['roiirenca | eHT
CBETa.
3akoH Kombunu | Ymers nokaseiBath | Jlemonctp | Pemenwue § 61,62,
MPEJIOMJIEHUS | POBAHHBIA | 3aKOHBI AlMOHHBIA | 33724 c6.Ne1031,
36. | ceera. [lonHoE | ypok MIPETOMIIEHUS IKCIIEPUM 1035,
OTpa)KEHUE BOJIH Ha OCHOBE €HT 1042
3akoHa ['oiresca
JlaGopaTopHas VYpoku | YMmerb npumensaTh | Jlaboparo | Otpabotka c0. Neo
37. | pabota Ne3 npu- IIOJIyYECHHBIE 3Ha- PHBII 9KCIEPUMEH 1041,
«M3mepenue MEHEHHs] | HHs Ha MPAKTUKE JKCIIEpUME | TaJIbHBIX 1040,




MOKa3aTeJst 3HaHWUU U HT YMEHUI 1038
npeIoMIICHUs» | (GOPMHUPOB
aHus
YMEHUU
Pemenue KomOunm | 3HaTh mostHOE KapTOYKH Pemenue cO.
38. | 3amau POBaHHBIN | OTpaKCHHE CBETA 3ama4 Nel044,
YPOK 1047
Jlunza. KomOunu | 3HaTh OCHOBHBIE Hemonctp | Pemenue § 63-65,
[TocTpoenue POBaHHBIN | XapaKTEPUCTUKU allMOHHBIN 3aj1a4 cO.
U300paKeHHIA, YPOK JMH3BI ¥ Ty4H, HKCIIEPUM Ne1066-
39. | maBaembIX HCIIOBb3YEMBIC JIJISt €HT 1068
JMH3aMH. MOCTPOCHHS
dopmyina n300pakeHUI
TOHKOM JIMH3BI.
JlabopaTopHas VYpoku | YMmers npumensats | Jlaboparo | Otpabotka cO.
pabora pu- MOJTyYEHHBIE 3HA- PHBII 3KCIIEPUMEH Nel1073,
Ne MEHEHHUS | HMS HA IIPAKTHUKE JKCIIEpUME | TaJIbHBIX 1077
4«OrnpeneneHu | 3HaHUU U HT YMEHUI
10 | € OINTUYECKOH | hopmMUpOB
CHJIBI U aHMs
doxycHoro yMeHUuM
paccTosiHUs
cobuparomei
JIMH3BD).
Pemenne KomMOunu | ITo3HAaKOMUTBLCH C KapTOYKH Pazbop c0.Ne1070,
3a/1a4 110 TEME: | POBAaHHBIM | METOAAMM U3MeE- KJTFOUEBBIX 1071
«/InH3a. YPOK pEHHS CKOPOCTH 3a71a4
41. | IloctpoeHue CBETa U SABJICHUEM
U300paxeHui, JUCTIEpCUU
JlaBaeMbIX
JIMH3AMIY.
Hucnepcus Ypoku | 3Hath qucnepcuto | JleMoHCTp Tect § 66
47 | CBETA. KOHTPOJISA | CBETA. AlMOHHBIN
9KCIIEPUM
eHT
Wnrepdepenty | KomOunu | 3HaTh ycrnoBus JlemoHcTp Tecr § 67-69
us pOBaHHBIN | MHTEphEepeHIINH AIMOHHBIN
MeXaHNYECKUX YPOK BOJIH YMETh 9KCIIEPUM
43, | BOYH M CBeTa. OTIpeNeNATh eHT
Hexotopsie MUHUMYM U MaK-
IPUMEHEHHS CUMYM
uHTEepepeH- UHTEp(EepeHIINOHH
LIAH. O# KapTHHBI
Hudpaxius Kom6unu | [losnakomuthest ¢ | emoHctp | Pemenue § 70-72
MEXaHUYECKUX | POBAaHHBIN | SBJICHUEM JIU- AIIMOHHBIN 3ama4
44. | BOJH U CBeTA. YPOK (dpakuuy BOJIH IKCIIEPUM
Judpaxkmonx €HT
asi peleTka.
JlaGopaTopHas VYpoku | YMmerb npumensaTh | Jlaboparo | Otpabotka c0.
pabota Ne 5 npu- IIOJIyYECHHBIE 3Ha- PHBII 9KCIEPUMEH Ne1099-
45. | «M3mepenue MEHEHHS | HHS Ha MPAKTUKE JKCIIEpUME | TaJIbHBIX 1101
JJIUHBI 3HAHUU U HT YMEHUU
CBETOBOI dhopmupoB




BOJIHBD) aHMs
YMEHUU
[Tomsipuzarnusa | KomOunu | [To3HakOMUTBCS € JemoHcTp Tect §73,74
CBETa. POBAHHBIN | SBJICHUEM MOJSPUA- | ALIMOHHBIN
46. | IlonepeyHocTh | ypok 3aLUU CBETa JKCIIEPUM
CBETOBBIX €HT
BOJIH
Buner KomOunu | 3Hate o npupoae IIpe3eHTall Tecr § 81,82
U3ITy4eHU. POBaHHBII | U3IIyYECHUS U 110~ us
Hcrounuku YPOK [JIOLIEHUS CBETA
47. | cBera. TeJIaMu
CrekTpsl 1
CIIEKTpaIbHbIN
aHaIN3.
Wndpakpacao | KomOunum | 3HaTh mkany npeseHran | OrpaboTka § 85-87,
e, POBaHHBIN | AIEKTPOMArHUTHBI us JKCIEPUMEH Tabauna
yabTpaduoNeT | ypok X BOJIH, YMETh TaJIbHBIX
OBOE U OOBSICHUTD, YMEHUI
4g. | PeHTIeHOBCKOE IIPUBECTH NIPUMEDPBI
U3ITyYEHHUS.
[lIkana
AJIEKTpOMAarHu
THBIX
W3J1yYECHHUI
[Togroroska k Ypoxk YMeTb IPUMEHATh | KapTOYKH Paz0op 3a7a44 B
KOHTPOJIbHON IIpUMe- | MOJIyYECHHBIE 3Ha- KJIIOUEBBIX TeTpanu
49, pabote o HEHWs | HW Ha [PAaKTHKe 3a1a4y
TeMe: 3HaHUI
«CBeToBbIE (mpaxTu-
BOJIHBIY. KyM)
Kontponbnas VYpokn | [IpoBepka ypoBHs kaprouku | KontponsH
pabota Ne3 1o | KOHTpPOJSI | YCBOEHHS Teope- as pabora
50. | reme THYECKUX 3HAHUN
«CBeToBbIE
BOJIHBI»
IJIEMEHTDBI
TEOPUU
OTHOCHTE
JJBHOCTH
(44)
3aKOHBI Ypok Io3HakOMHTBCH C BHUsIeOypo | PpoHTAIBH KOHCIIEKT
JNEKTPOANHAM | M3Y4YEHHS | 3aKOHAMH K BIif oIIpoc
51 | MKAH HOBOTO | BJIEKTPOJUHAMUKHU
IPUHLIAI MaTepual
OTHOCHUTENIbHO | a (JIeKIHs)
CTH.
ITocTynatel KomOunu | 3HaTh moctynatsl IIpesenrta becena § 75,76
5o | Teopun POBaHHBII | TEOPUH OTHOCH- s
OTHOCHUTEIIBHO | YPOK TEJIBHOCTU
CTH
PenstuBuctck | KomOunu | 3HaTh opMyIsl [Ipezenra | Pemenne § 77,78
53. | uii 3aKoH POBaHHBIN | TIpeoOpa3oBaHUs s 3a1a4y
CIIOXKCHMS YPOK JAHHBIX




CKOpPOCTEH. MMapaMeTpoOB
3aBucumocth | KomOunu | 3nath 3aBucuMocTh | [Ipesenra | Pemenune § 79,80
Macchbl OT POBaHHBIN | MacChl OT CKOPOCTU s 3aj1a4
CKOPOCTH. YPOK PENATUBUCTKOMN
54 PenstuBucTCK JMHAaMUKe 3HATh
" | ag IMHAMHUKA. bopmymy
CBsI3b MEXIY peodpa3zoBaHus
Maccoi u Macchl 1 hopMyy
SHEprueu DWHIITEHA
V.
KBAHTOBA
A PU3UKA
CaeToBbBIC
KBaHTHI (7 1)
doTordexr. Ypoxk [To3HakOMUTHCS C [Ipesenta Tecr § 88
uzyuenus | porospdexrom s
95. HOBOT'O
Marepual
a (exkuus)
Teopus KomOunu | 3HaTh 3aKOHBI IIpesenrta Pemenue § 89, c6.
doroaddexra | poBannusiii | CTONETOBA U yMETH us 3a1a4 Nel135,
56. YPOK O0OBSICHATH UX HA 1137,1141
OCHOBE YpPaBHEHUS
OWHIITEHA
Pewenne Ypoxk YMmers npumenats | Kaprouku Paz0op cO.
3a/1a4 110 TeME: | MpUMe- | MOJIy4YEHHBIE 3Ha- KIIFOUEBBIX Nel142,
57, «Dotorddext HEHHA | HHs Ha IIPAaKTHKe 3a1a4 1140
». 3HAHUH
(mpaxTu-
Kym)
@DOTOHBI. Kombunu | Ymers onpenenars | Kaprouku Tecr § 90, c6.
[IpumeHenue | poBaHHBIA | mapameTpsl (OTOHA Nell54
dotoaddekra. | ypox YMeTb 00BICHATH
58 MIPUMEHEHHE SIB-
' JIeHUs
¢dorordpdexra B
MIPOMBIIUIEHHOCTH
U TEXHUKE
[aBrnenue Kom6unm | ITo3HakoMHTBHCS C HemoHcTp Tect § 92,93
CBeTa. POBaHHBI | XMMUYECKUM aIlMOHHBIN
59. | Xumuyeckoe YPOK JEMCTBUEM CBETA U | DKCIIEPUM
neiicTBue JaBJIeHUEM eHT
cBeTa
[Togroroska k Ypok Ymers npumensaTs | Kaprouku Paz6op cO.
KOHTPOJIBHOU IpUMe- | ITOJIyYEHHBIE 3Ha- KJIFOYEBBIX Nel146,
60. pabote 1o HEHMA | HHs HA IPAaKTHKe 3a1a4y 1155
TeMe 3HAHHUN
«CBeToBbIE (mpakTu-
KBaHTBI» KyM)
KoHnTponbHas Ypoku | YMmers npumenats | Kaprouku | KontposbH
61 pabota Ned mo | KOHTPOJISL | TEOPETHUECKUE ast pabota
TeEME 3HaHUS Ha
«CBeToBbIE MPAKTUKE




KBaHTBI».

ATOMHU
62. ATOMHOE
AOPO (20 u)
OnbIThI Ypox 3HaATh O CTPOCHUU [Ipezenta Tect § 94
Pesepdopna. M3yYeHUs | aToma I1o s
Snepnas HoBoro | Pesepdopay-bopy
MOJIENIb aTOMa | MaTepuai
a (JIeKuus)
KBanTtoBbIC KoMOunu | 3Hath sHEprumn Tect § 95,96
MOCTYJIATHI POBaHHBIN | CTAIIMOHAPHBIX CO-
63. bopa. Mogens | ypok CTOSIHUM aToMa
aToma BOZOpOAA
BOJIOpOJIa 10
bopy
Boinyxknennoe | KomOunu | 3HaTh mpuHIMIT BUJIEOYPO Tect § 97,
64. | uzmyuenue POBaHHBINA | JEHCTBUA Ja3€pOB K KOHCIIEKT
cgeta. Jlazepsl. | ypok
Meronpt Kom6unu | ITosHakomutsesi ¢ | JlaGopato Tecr Tabnmia
HaOMo/IeHns U | poBaHHpli | [TPUHIMIIAMH 1CH- pus
CTBHS IPUOOPOB
65, | PerucTpanyu YPOK PErHCTPAIIAH ¥ Ha- «ApxXMUM
paZOaKTUBHBI OO ICHUS en»
X M3TYICHHM 3IEMEHTaPHBIX
YaCTHII
OTtkpbITHE Kom6unu | [To3HakomuThCs ¢ IIpesenrta Tect §99,100
PaIMOAKTUBHO | POBAaHHBIA | OTKPHITHEM st
66. | ctu. Anbda-, YPOK PaavoOaKTUBHOCTH
Oera- U ramma-
U3ITyYEHUS
PannoaxktuBabl | KomMOuMHM | 3HATH 3aKOHBI Pemenne § 101, c6.
67 e POBaHHBIM | pPaMOAKTUBHBIX 3aga4 Nel197-
" | mpeBpalleHusl | ypok MIpeBpaLIeHUN U 1200
MIPaBUJIO CMEIICHHUS
3aKkoH KomOunu | 3Hath 3aK0H Kaprouku | Pemenue § 102, co.
PaAMOAKTUBHO | POBAHHBIM | PaJMOAKTUBHOIO 3agau Nel203
68. | ro pacmana. YpOK pacrnaza
[lepuon
noJiypacrnaja.
M3oronel. Ux | KomOuHan | 3HATH M30TOMBI U Tect § 103
69. | momydeHWe W | POBaHHBIA | UX MPUMECHEHUE
pPUMEHEHHE YPOK
OTtkpbITHE KomOunu | 3HaTh OTKpbITHE Tect §104
70. | HelTpoHa pOBaHHBII | HEUTpOHA
YpPOK
Crpoenne Kom6uuu | IToHnmatsb Tect § 105
71 | ATOMHOTO POBaHHBIN | CTPOCHUE SIpa U
" | sgpa. SnepHble | ypok SHEPTUIO CBSI3U
CHJTBI HYKJIOHOB
Ouneprus cBsa3u | KomOunu | [lonumats Kaprouku | Pemenne § 106, 0.
72. | aTOMHBIX SiICp | POBAHHBIM | SHEPTHUIO CBSI3U 3a1a4y Nel220,
YPOK ATOMHBIX SITIEP 1221
73 SAnepusbie KoMmOuun | YMerh Tect § 107, cO.
" | peaknuu. POBaHHBIA | PaCCUUTHIBATH Nel217,




DHEPreTHIeCK | YpOK SHEPTEeTUYCCKUI 1218
U BBIXOJ BBIXOJ IAEPHOM
AJIEPHBIX peakuuu
peaKuuii
Pemenue Ypok YMeTh IpUMEHATh Pemenue cO.
3a/1a4 Mo TeMme: | mpuMe- MOJTyYEHHBIE 3HA- 3a/1a4 Nel223,
74 «OHeprus HeHus HUS Ha TIPAKTUKE 1224
CBSI3U 3HAHUU
ATOMHBIX (mpaxTu-
SAEP». KyM)
Henenue sinep | KomOunu | [TozHakoMUTBCS C Pemenune § 108, 109
ypaHa. POBaHHBIN | peakUUsIMu JeJie- 3a/1a4
75. | Lennsie YPOK HUH s71ep ypaHa.
sIZICpHBIE
peaKIuu.
S nepubrit KomOunu | ITo3HakoMHUTBECH C Enunas Tect §110
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oOecrieyeHrs: 6€30MaCHOCTH KHU3HEIEATEILHOCTH B IIPOLIECCE UCTIONb30BaHUS TPAHCIIOPTHBIX
CpPEeACTB, OBITOBBIX JEKTPONPHUOOPOB, CPEIACTB PaNO- U TEIEKOMMYHUKAIIMOHHON CBA3H;
OLICHKH BJIMSIHHS HA OPTaHU3M YEJIOBEKA U IPYTrue OPraHU3Mbl 3arpA3HEHUS OKPYKAIOIEH Cpebl;
PalLMOHAIBHOTO IPUPOJOIOIB30BaHNUS U 3AUTHI OKPYKAIOIIEN CPEbI.

JUnist Bcex paselioB MpH U3Y4EeHUH Kypca GU3MKU CpeIHel KOkl B pa3aen « [peboBaHMs K YPOBHIO
HOJITOTOBKH BBIITYCKHUKOBY!
3HATH/IIOHMMATh

OCHOBHBIE TOJIOKEHHUSI H3y4aeMbIX (DM3UUYECKUX TEOPUM U UX pOJib B (POPMHUPOBAHUU HAYYHOIO
MUPOBO33PEHHUS;

6KJ1a0 POCCUTICKUX U 3aPYDeHCHBIX YUeHbIX, OKA3aBIINX HauOOJbIIee BIUSHUE Ha pa3BUTHE (DU3HKHY;
yMeTh

npueoOuUms NpuMepvl ONbLIMOG, UNLIIOCHMPUPYIOUIUX, YTO: HAONIONCHUS U SKCIEPUMEHT CIIyXKatT
OCHOBOW /JIsi BBIJBIKEHUSI TUIOTE3 M MOCTPOEHUS HAYYHBIX TEOPHH; SKCIIEPUMEHT TMO3BOJISIET
MIPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pU3MUECKasi TECOPUS TaeT BOZMOKHOCTh OOBACHATH
SBJICHUST TPHUPOJIbI W HaydHble (HaKThl; (U3MYECKas TEOPHsl IMO3BOJISICT MPEICKA3bIBATh EIIe
HEU3BECTHBIE SIBIICHUS U UX OCOOCHHOCTH; MPHU OOBSICHEHUWU MPUPOIHBIX SBICHUN MCIIONb3YIOTCS
(du3nyecKkue MOJENH;, OJWH W TOT XK€ NMPUPOIHBIA OOBEKT WIIU SIBJICHHE MOXHO HCCIICIOBATh HA
OCHOBE HCIIOJIb30BAHMS Pa3HBIX MOeNel; 3aKOHbl (U3MKH U (PU3MYECKHe TEOpUH HMEIOT CBOU
onpe/ieJICHHbIE TPAaHUIbI TIPUMEHUMOCTH;

onucvleams (QyHoamenmaivHvle ONbIMBL, OKA3AGUIUE CYULECHIBEHHOE GIUAHUE HA pa3sumue
dusuxu;

npUMEHAMb NOJIyYEeHHble 3HAHUA 01 PeuleHUsA PU3UYeCKUX 3a0ay;

MPEACTABIIATH PE3YJIbTAThl U3BMEPEHUN C YU€TOM UX MOTPEIIHOCTEH;

60CHPUHUMAMb U HA OCHOGE NOJIYYEHHBIX 3HAHUI CAMOCHMOAMENbHO OUeHU8ams MHQPOPMAIHIO,
comepxairytocsi B cooOmenusx CMMU, HaydyHO-TIOMYJSIPHBIX CTaThsIX; WUCHOJIb306AMb HOBBIC
nH(OPMAaIIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, 00pabOTKHU U MpeabsBleHUs nHGopMaluu no Gpusuke B
KOMITHIOTEPHBIX 0a3ax JaHHBIX U ceTsax (cetu HTepHeTa);

HCNOJb30BATh MNPUHOOPETEHHbIE 3HAHMA M YMEHHMSl B MNPAKTHYECKOH JAeATeJbHOCTH W
NMOBCEIHEBHOM KM3HU IS

obOecrieueHrss OE30MACHOCTH JKU3HENESATENILHOCTH B TIPOIECCE HCIMOIB30BAHUS TPAHCIOPTHBIX
CPENCTB, OBITOBBIX DJIEKTPOIPUOOPOB, CPEICTB PAANO- U TEICKOMMYHUKAIIMOHHOMN CBS3H;

aHaJM3a ¥ OLEHKH BIIMSHUS HAa OPraHU3M 4YeJIOBEeKa U JAPYTUe OPraHu3Mbl 3arps3HEHUS] OKpYXKarolen
CpeIibl;

paIlMoOHAIBHOTO MPUPOIOTIOIB30BAHUS U 3AIIUTHI OKPYXKAIOMIEH CPEJIbI.

KAJIEHJIAPHO-TEMATHYECKOE IINIAHUPOBAHUE
no Kypcey ¢pusuku 11 kiacca.
(102 4. 3 u B HeneTI0)

Yueonuk 11 xkiaacca: asropsl I'. SI. Makumes, b. b. byxosues. M.: IIpocBemienne,

2012.



IIpoBepka 3HAHMI YYAIMXCH
OneHka 0TBETOB y4aluxcst

OneHka «5» CTaBUTHCS B TOM Cllydae, €ClId yJalluiics MoKa3blBaeT BepHOE MOHUMaHNUEe (PU3HUECKOi
CYUTHOCTH pAacCMaTPUBAEMBIX SIBJICHHM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHA, a TaK K€ MPaBUIBHOE
orpeneneHue GU3MYECKUX BEIMYHH, UX CHHUIl H CIIOCOOOB M3MEPEHUS: MPABHIILHO BBIMOJIHSACT YEPTEIKH,
CXeMbl W TpaduKH, CTPOUT OTBET MO COOCTBEHHOMY IUIaHYy, COMPOBOXIAET paccka3d COOCTBEHHBIMH
NpUMEpPaMH, YMEeT MPHUMEHSTh 3HAHWS B HOBOM CHUTYyallMd TIPU BBIOJHCHUW NPAKTUYCCKUX 3aJIaHU;
MOJKET YCTAaHOBHTH CBSI3b MEXK/y U3y4aeMbIM U paHee U3YUYCHHBIM MATEPUAIOM IO Kypcy QHU3UKH, a TAKKE
C MaTepuaioM, YCBOSHHBIM MPH MU3YYCHUU JIPYTUX MPEIMETOB.

Onenka «4» CTaBUTHCS, €CITH OTBET YUCHUKA YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM Ha OICHKY 5,
HO JaH 0Oe3 WCIOJb30BaHUSI COOCTBEHHOTO IUIaHA, HOBBIX NMPHUMEPOB, 0€3 NMPUMEHEHUS 3HAHWW B HOBOU
CUTYyaIuu, 6€3 UCIOJB30BaHUs CBSI3EH C paHee M3YYCHHBIM MAaTepUAIOM M MAaTEPUAIOM, YCBOSHHBIM TPU
W3YUYCHHUH JIP. IPEAMETOB: €CIIH YYalHiCsl JOMYCTHII OJIHY OIIMOKY WM He 0oJiee IBYX HEOYETOB U MOXKET
WX UCIIPABUTh CAMOCTOSTEIBHO UM ¢ HEOOJBIION TTOMOIIBIO YIUTEIIS.

Onenka «3» CTaBUTHCS, €CIM YYalMACSA MPaBWIBHO MOHMMAeT (PU3UUYECKYI0 CYIIHOCTh
paccMaTpuBaeMBbIX SBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHBIC TIPOOEIBI B YCBOCHHUH
BOIPOCOB Kypca (U3HMKH, HE MPEMSATCTBYIOIIUE JaJTbHEHIIEMY YCBOCHHIO BOIIPOCOB IPOrPAMMHOTO
MaTepuaga: yMeeT NPHUMEHSATH IOJIYYCHHBIC 3HAHWS MPU PEIICHUH TMPOCTHIX 3a/a4 C HCIIOJIb30BAHHEM
rOTOBBIX (OpMyJN, HO 3aTpyAHSETCS TPU PEUICHUH 3a]ad, TPeOYIONHMX NpeoOpa3oBaHUs HEKOTOPBIX
dbopmyi, nonmycTui He OoJiee 0HON Tpy0oit OMmMOKK U IBYX HETOYETOB, HE OOJIee OJTHOM IrpyOOi U OJTHOM
Herpy0Ooil omubku, He Oosiee 2-3 HerpyObIX OMMOOK, OAHON HerpyOoil omuOku U TpEX HETOUYETOB;
nomyctun 4-5 He104ETOB.

OneHka «2» CTaBUTCS, €CIM Y4YalllUWCS HE OBJaJe] OCHOBHBIMH 3HAaHUSMU U YMEHHUSIMH B
COOTBETCTBUH C TPEOOBAHHMSIMH TPOTPAMMBI M JIOMYCTHJI OOJIbIIIE OMMOOK M HETOYETOB YeM HEOOXOIMMO
JUIsL OLICHKH <«3».

Onenka «l» CTaBUTCS B TOM CiIydae, €CIIM YYEHHK HE MOXKET OTBETHTh HHM Ha OIWH W3
MOCTABIIEHHBIX BOTIPOCOB.

OueHka KOHTPOJILHBIX padoT

Onenka «5» craBuTcs 3a paboTy, BBIOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HETOYETOB.

Ouenka «4» cTaBUTCS 3a pa0dOTy BBHITIOJIHEHHYIO MOJIHOCTHIO, HO NMPHU HAJUYHHU B HEW He Oosee
OJTHOM rpy0Oo#t M 0JJHOM HErpyOOii OMMOKH U OJTHOTO HEeOUETa, He OoJiee TPEX HEAOUYETOB.

Ounenka «3» CTaBUTCS, €CIIM YYEHUK MPABUIBHO BBIMOJHWI HE MeHee 2/3 Bceld pabOThI Wi
JOMyCTHII He Oojiee 0JlHOW TpyOoi OIIMOKK M.JBYX HEIOYETOB, HE Ooyiee OAHOM rpy0oi OMMOKH U OJHOM
HerpyOoil ormmoKu, He OoJiee TPeX HErpyObIX OMMOOK, OJAHOW HErpyooOi OMIMOKM UM TpeX HEI0YETOB,
npu Haimyuu 4 - 5 HEJOUETOB.

OuneHka «2» CTaBUTCS, €CJIM YHMCIO OIIMOOK U HEJT0YETOB MPEBHICHIIO HOPMY JUISl OLIEHKU 3 WU
MIPAaBUJIBLHO BBIIIOJHEHO MeHee 2/3 Bcell paboThl.

Onenka «1» cTaBUTCS, €CIIM YYEHUK COBCEM HE BBITIOJIHUI HU OJJHOTO 3a/1aHUS.

Onenka 1a00paTopHbIX padoT

OneHka «5» CTaBUTCS, €CNM YYalIMWCs BBHIMONHAET paboTy B MOJHOM OOBEME C COOIOJCHHEM
HE00XOAUMOM MOCIIEA0BATEILHOCTH TPOBEIEHUS OINBITOB U M3MEPEHUH; CaMOCTOSATENILHO M PAIMOHAIBHO
MOHTHpPYET HE00X0IMMO€e 000pYyI0BaHUE; BCE OMBITHI IIPOBOIUT B YCIOBUAX U PEKHUMAX, 00ECIEUNBAIOIINX
MOJTy4YeHHE MPABUWIBHBIX PE3yJIbTaTOB U BBIBOJOB; COOMIOAAaeT TpeOOBaHMS MpaBUiI OE30MIaCHOCTH TPY/a; B
OT4YeTe TPAaBWIBHO M aKKypaTHO BBIMIOJHAET BCE 3allMCH, TaOJUIBI, PUCYHKH, UYEPTEXKH, TpaduKH,
BBIUUCIICHUS; PABUJILHO BBITOJIHSAET aHAIN3 TOTPELTHOCTEH.

OuneHka «4» CTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBaHUS K OLIEHKE «5» , HO ObLIO JOMYIIEHO J1Ba — TPU
Hezo4eTa, He Oosiee 0/IHOM HerpyOoit OUOKH.

Onenka «3» CTaBUTCS, €cild paboTa BBHINOJIHEHA HE IOJHOCTHbIO, HO OOBEM BBHINOJIHEHHOMN
YacTH TaKOB, IIO3BOJSIET MOJYYUTh TPABWIbHBIE PE3YJIbTaThl W BBIBOJBI: €CIU B XOJ€ MPOBEICHUS
OTIBITA U U3MEPEHUM ObUIH JOMYIIEHBI OIITHOKH.

Onenka «2» CTaBUTCSA, €cClUM paboOTa BBHINOJHEHA HE TMOJHOCTBIO U OOBEM BBHIMOJIHEHHOU
4acTH pabOThl HE IO3BOJISICT CHENATh IMPABHIBHBIX BBIBOJOB: €CIIM OIBITHI, U3MEPEHHs, BBIYHUCICHUS,
Ha0JII0/IeHUs] TPOU3BOMINCH HEMIPABUIIBHO.

Omnenka «1» cTaBUTCS, €CIIU YYAILIHICSI COBCEM HE BBIMOJHMI padoTy.
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