HYACTHOE OBIIEOBPA3OBATEJIbHOE YYPEXXIEHNE
«WJIMLEHN Ne 36 OAO «POCCHUNCKHUE JXEJIE3HBIE JOPOI'M»

[IpunsTo Ha 3acenanuu YTBepxkaeHo
IIEJarOrM4eCcKOro coBeTa npukaszom aupekropa Jlunes Ne 36 OAO «PK»
«31» aBrycra 2017 r. oT «4» centsiops 2017 r. Ne 9

[Tpotokomn Ne 1

PaGouasi nporpamma nmo yueoHomy npeametry «®@usuka» ais 11 kiacca
(busuko-mMareMarnyeckuii npodHIIb)

[Ipumepnas pabouast nporpamma: FO0.M. Juk, O.®. Kabapaun, B.A. Koposun, B.A. Opnos, A.A. [lunckuil. ®usnka g mkoa (K1accoB) ¢
yriyoneHHbM n3ydenueMm npeamera. 10 — 11 kmaccesl. / IlporpaMmel ais o6meoOpa3oBaTenbHbIX yupexaeHuil. dusuka. Actponomus. 7 — 11
kiacc. / coct. B.A. KopoBun, B.A. Opnos. — M.: Jlpoda, 2010.

VYuebnuk: ®@usuka. 11 knacc. YueOHuK 11 o011e00pa3oBaTeNbHbIX YUPEXKACHUN U IIK. C YrayOusl. u3ydyeHueM (PU3MKH: MOl YPOBEHb. / MO
pen. A.A. TTuackoro, O.®. Kabapauna. / M.: [IpocBenienue, 2012.

KonunyectBo yacoB B Henento/B roxa: 4 1/ 136 u

KonnuecTBo KOHTPONBHBIX padoT - 4

KonunuectBo nabopatopHbix padot — 9.

Cocrasutenu. Bacroxno Hanesxna BiraguMupoBHa, VIUTENb d)I/IBI/IKI/I IIEPBOM KaTErOpuU

QU0 QondHCHOCHb Kamezopus
KVTCHCB KOHCTaHTI/IH AﬂeKcaHﬂDOBHq, YYHUTEIb d)I/I3I/IKI/I HeDBOﬁ KaTeropuu
([0} Q0NAHCHOCD Kamezopus
AXMaI[I/IeBa MaDI/IHa BaCI/IHBeBHa, YYUTCIIb d)I/I3I/IKI/I 110 COOTBETCTBHUIO
QU0 QondHcHOCHb Kamezopus
r. UpkyTck

2017- 2018 yuebnsblii rox



Paznen «HnannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMeTra, Kypca»

B pesynbrare u3ydenus Gpu3uku Ha MpO(UIBHOM YPOBHE YUEHHK JIOJIKCH:

3HATL/IIOHUMATD

CMBICJI NOHATHI: Pu3nyecKkoe sABiIeHHE, PU3NUECcKasi BETUUYNHA, MOJEIb, TUIIOTE3a, TPUHIIHI, TIOCTYNAT, TEOPHs, IPOCTPAHCTBO, BPEMH,
MHEpLMaJIbHAs CUCTEMAa OTCYeTa, MaTepuajbHas TOYKA, BELIECTBO, B3aMMOJCHCTBUE, HJICAIBHBIA TIa3, PE30HAHC,
3JIEKTPOMArHUTHBIE KOJICOAaHMs, SJIEKTPOMAarHUTHOE TI0JIe, IEKTPOMArHuTHast BOJIHA, aTOM, KBaHT, (POTOH, aTOMHOE PO, 1ePEKT
Macc, JHEPrus CBSA3H, PalMOaKTUBHOCTb, NOHU3UPYIOLIEE U3IIyYCHHE, IUIaHeTa, 3Be3/1a, [ 'anakTuka, Beenennas;

CMbICT (U3HYECKHUX BeJMYHMH: I[IE€PEMEILIEHUE, CKOPOCTb, YCKOpPEHHE, Macca, CHJla, JaBJI€HHE, HMIIYJIbC, padoTa, MOILHOCTD,
MEeXaHMUYeCKas SHEPrusi, MOMEHT CHJIbI, IEPHO/], YACTOTa, aMILINTY1a KojeOaHuM, JIMHAa BOJIHBI, BHYTPEHHSA SHEPrus, CPEaHsIsA
KMHETHUYECKasl SHEprysl YacTUl| BelecTBa, a0COIIOTHAs TeMIIepaTypa, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEMIOEMKOCTb, yelbHas
TeIioTa napooOpa3oBaHus, YelbHas TEIUIOTa IUIABJICHUS, yJelbHasl TEIJIOTa CropaHus, 3JEMEHTapHbIN 3JEKTPUUECKUN 3apa,
HAIPSDKEHHOCTh  3JIEKTPUYECKOIO IIOJISI, PA3HOCTb IIOTEHLUAJIOB, IEKTPOEMKOCTb, JHEPrus 3JIEKTPUUYECKOTO IIOJA, CHIIA
ANEKTPUYECKOTO0 TOKA, 3JEKTPUUECKOE HAIPSIKEHHE, DJIEKTPUUYECKOE COINPOTUBIICHUE, SJIEKTPOABIIKYINAs CUJIA, MAarHUTHBIN
IIOTOK, MHIYKIMS MarHUTHOTO IOJIS, MHAYKTUBHOCTb, SHEPTUsl MarHUTHOI'O IIOJIA, ITOKA3aTelb IPEJIOMIICHHS, ONTUYECKas CUIIa
JIUH3BI,

CMBICJI (PM3UYECKHX 3aKOHOB, MIPUHIUIIOB U MOCTYJIAaTOB ((HOPMYIMPOBKA, TPAHULIBI IPUMEHUMOCTH). 3aKOHBI TUHAMUKU HbloTOHA,
IIPUHLIMIIBI OTHOCUTENIBHOCTH M CYNEpHO3ULIMHY, 3aKoH Ilackans, 3akoH Apxumena, 3aKoH I'yka, 3aKOH BCEMHPHOTO TATOTEHUS,
3aKOH COXpaHEHUs YHEPIHH, UMITYJIbCA U AJIEKTPUUYECKOTO 3apsiia, OCHOBHOE ypaBHEHNE KHHETUUYECKON TEOPUU I'a30B, YpaBHEHHE
COCTOSIHMSI MJI€aIbHOTO ra3a, 3aKOHbl TEPMOAMHAMUKH, 3aKOH Kyrnona, 3akoH Owma g mosiHOM nenw, 3akoH JDxoyns-JleHna,
3aKOH JJIEKTPOMAarHUTHOW WHAYKIMH, 3aKOHbl OTPaXXEHWs] M IMPEJOMJIEHUS CBEeTa, IOCTYJaThl CIENUaIbHOW TEOpUH
OTHOCHUTEJIBHOCTH, 3aKOH CBSI3U MACChl U SHEPTHH, 3aKOHBI (oTo3(dekTa, moctynatsl bopa, 3aK0OH palOaKTUBHOTO pacnaja;

BKJIQ/I POCCHIICKMX U 3apy0esKHbIX YYeHbIX, OKa3aBIINX HauOoJbIllee BIUSHUE Ha Pa3BUTUE PU3UKH;

yMeTh:

ONMCHIBATh M OOBSACHATH Pe3yJbTAaThl HAOIIOeHUH W IKCNEPUMEHTOB. HE3aBUCHMOCTb YCKOPEHHs CBOOOJHOIO MaJ€HHsI OT MacChl
[aJIalolIero Teja, HarpeBaHue ra3a Ipu ero ObICTPOM CXKATHUU U OXJIAXKJIEHHE MPU OBICTPOM PacIIUPEHUH, TOBBIIICHUE IaBICHUS ra3a Mpu
€ro HarpeBaHuUU B 3aKPBITOM COCy/le, OpOYHOBCKOE IBMIKEHME, JJIEKTpU3alMs Ted IMPHU UX KOHTAKTE, B3aMMOJEWUCTBHE MPOBOIHHKOB C
TOKOM, JEHCTBHE MAarHUTHOI'O IOJ Ha IMPOBOJHUK C TOKOM, 3aBUCHUMOCTH COIIPOTHUBIIEHUS IOJYIPOBOJHUKOB OT TEMIIEPATYpPHl U
OCBEILIEHUS, 2JIEKTPOMarHuTHas UHAYKLUS, pacpOCTpaHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH, AUCIiepcHsl, HHTepdepeHus U Audpakiys cBeTa,
U3Jy4YeHUE U TOIJIOIIEHHE CBETa aToMaMM, JIMHeWyarble CreKTpbl, $poTodddeKt, paIuoakTUBHOCTh, OCHOBHBIE MOJOKEHUS H3y4aeMbIX
¢buznyecKuX TeOpuil U UX Pojib B POPMUPOBAHUU HAYYHOI'O MUPOBO33PEHUS;

NPUBOIMTH NMPHUMEPHI ONBITOB, WLIIOCTPUPYIOIIMX, YTO: HAOIIOACHUS M HKCIEPUMEHT CIyXKaT OCHOBOH Ui BBIABMIKEHHS THIIOTE3 U
MIOCTPOCHUS HAayYHBIX TEOPUH, HKCIEPUMEHT IO3BOJSET NPOBEPUTH HCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB, (PM3MUECKAs TEOpHs JaeT
BO3MOXHOCTb OOBSICHATH SIBJICHUS IIPUPOJIbI U HAay4dHbIE (akThl, (U3NUYECKas TEOpHUs NMO3BOJISIET PEICKA3bIBATh €lIe HEU3BECTHBIC SBICHUS



U UX 0COOEHHOCTH, MPH OOBSCHEHUN NMPUPOAHBIX SBJICHUN MCTOIB3YIOTCS (PU3NUYECKUE MOJENH, OAMH U TOT YK€ MPUPOAHBIA OOBEKT WU
SBJICHUE MOXKHO HCCJIEIOBaTh Ha OCHOBE MCIIOJNB30BAHHS Pa3HbIX MojeNeil, 3aKoHbl (U3UKU M (PU3NYECKHE TEOPUM HMEIOT CBOU
OTIpeieIeHHbIE TPAHULIBI TPUMEHUMOCTH;

ONUCHIBATh (PyHAaMeHTAJIbHbIE ONbITHI, OKA3aBIIIHE CYLleCTBEHHOE BJIUsIHNE HA Pa3BUTHe (PU3UKH,

NPUMEHSTH NMOJIy4eHHbIe 3HAHUS IS peleHus (PU3UYECKHUX 32124

onpeneNAaTh: Xapakrep (U3MUECKOTO Mporecca mo rpaduky, tabmuie, (Gopmyrne, MPOMYKTHI SACPHBIX PEAKIMH HAa OCHOBE 3aKOHOB
COXpaHEHHS AIEKTPHUECKOTO 3apsiia © MACCOBOTO YHCIa,

U3MEpSAThb: CKOPOCTh, YCKOpEHHE CBOOOJIHOTO TMaJeHUsl, Maccy Tela, IUIOTHOCTh BEIIeCTBA, CHIIY, PaOOTy, MOIIHOCTh, SHEPTHIO,
KOA(P(GUIMEHT TPEHUS CKOJBXKEHHS, BIAKHOCTh BO3AYyXa, YACIbHYIO TEIJIOEMKOCTh BEIECTBA, YIEIbHYIO TEIUIOTY IUJIaBJICHUS JIbJA,
anekTpuyeckoe comnporusieHne, J/IC u BHYTpEHHE CONPOTHBICHHE MCTOYHUKA TOKA, MOKA3aTeNlb MPETIOMIICHHUS BEIIECTBA, ONTHYECKYIO
CUILY JIMH3bI, IJTUHY CBETOBOW BOJIHBI; MPEJCTABIIATh PE3YAbTAThl U3MEPEHHM C yUETOM UX MOTPEUIHOCTH;

NPUBOIMUTH NMPUMEPbI NPAKTHYECKOr0 NPUMeHeHHsT (PU3UYEeCKNX 3HAHUIA: 3aKOHOB MEXaHHUKH, TEPMOJAMHAMUKHU U 3JICKTPOTUHAMUKH B
DHEPTeTUKE, PA3JIUYHBIX BHJOB JJICKTPOMATHUTHBIX WM3IyYCHHH IJIsl Pa3BUTHA PAAHO- W TEICKOMMYHUKAIMi, KBAaHTOBOW (U3MKU B
CO3IaHUHU AJICPHON SHEPTETUKH, JTa3EPOB;

BOCIIPMHUMATH U HA OCHOBE MOJYYeHHbIX 3HAHUI CaAMOCTOSATE/ILHO OLEHMBATH WH(pOPMAIHIO, coaepkallytocs B coodmennsx CMU,
HAYYHO-TIOMYJISIPHBIX CTaThsIX;

HCI0JIL30BATH HOBBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKa, 00paboTKU U mpeabsaBieHus HHpopMamuu no Gu3rMKe B KOMITBIOTEPHBIX
0a3ax naHHBIX U ceTsax (cetu HTepHeT);

HCI0JIb30BATh NpPHOOpeTeHHbIe 3HAHUSI M YMEHHSl B NPAKTHYECKOH [1esiTeJIbHOCTH M TOBCEAHEBHOH KM3HM UIs1 oOecredeHus
0€30IacCHOCTM B MpoIlecce  MCIOJIb30BAaHUSl ~ TPAHCIOPTHBIX  CPEJCTB, OBITOBBIX  3JEKTPONPHOOPOB, CPEACTB  paauo- U
TEJIEKOMMYHHUKAIIMOHHON CBSI3W, aHAJHM3a W OIICHKH BIMSHHUS HAa OPTaHU3M YEJIOBEKa W JPYrHe OPraHW3MBI 3arpsi3HEHHE OKpYXKarolei
Cpefbl, palloOHAILHOTO MPUPOJONONB30BaHNUS U 3aAIIUTHl OKPYKAIOIIEH Cpelbl, olpeaesieHne COOCTBEHHOM MO3UIMH 10 OTHOLIEHHUIO K
HKOJIOTHYECKUM TpoOIIeMaM 1 TIOBEJICHHUIO B IPUPOIAHOH cperie.



Pa3nea «Conep:xkanue yuedOHOro npeamera, Kypca»

Tema

Conep:kanue

BBenenue.

NOBTOPUTh paHee TMPOWICHHBIE TEMBbl, HEOOXOIMUMBIC, ISl TPOXOXKACHUS JaJbHEUIIETo
MaTepuaia.

MarautHoe moJie, €ro XapaKTePUCTHKH, ICHCTBHE Ha MPOBOJHUK C TOKOM U JBIKYILUNCS
AIIEKTPUYECKUH 3apsi]l

DNEeKTpOMarHUTHAS WHAYKIHS. 3aKOH JJICKTPOMArHUTHOW WHIYKIIMH, WHIYKTHBHOCTh, SHEPTHUS
MarHUTHOTO TTOJIS.

DJIeKTPOMArHUTHbIE KOJICOAHUS U
(uznyeckne 0CHOBBI FJIEKTPOTEXHUKH

KonebartenbHoe aBmkeHue u komnebarenbHas cucrema. CBOOOIHBIE KoNieOaHUS B HJCAbHBIX
KoseOaTebHBIX cucTemax. ['apMmoHmdeckuwe kosieOanus. I[lepwon, wacrora, amrututyaa, ¢asa
rapMoHHuYeckux  kojeOanuil. [lpunuun cynepnosunuu. ['paduyeckoe mpencraBieHue
rapMOHMUYECKUX KoyieOaHuil. ClojkeHue rapMOHHMYECKUX KojeOaHui. BekTopHble auarpaMmbl.
Herapmonnueckue konebanus. ['apMoHHWYecKHe W HErapMOHHYECKHE KOJieOaHHs B MPUPOIE U
TCXHHUKE.

CB0060oHbIE IEKTPOMAarHUTHBIE KosleOaHus B KOHTYpe. [IpeBpaiiienus sHepruu B kojaeOaTeaTbHOM
KoHType. COOCTBEHHAs 4acTOTa KojieOaHUi B KOHType. 3aTyXarolie JEeKTPHUECKUe KoaeOaHus.
Brenyxaennsie anekTpuyeckue kosjeOanus. [lepemenHsiit Tok. ['eHepaTop NMepeMEHHOIO TOKa.
I[CI\/'ICTByIOHII/Ie SHAYCHHUA HAIIPAKCHHA W CHUJIbI TOKa. AKTI/IBHOG, C€MKOCTHOC M HWHAYKTHBHOC
conpoTuBiieHUsA. 3akoH Oma Ui 2JIEKTPUYECKOM LIENN MEPEMEHHOr0 TOKa. MOIIHOCTh B LIENU
MEPEMEHHOT0 TOKa. OJEKTPUYECKU pe3oHaHC. Pe3oHaHc HampspkeHMH M TOKOB. CrocoObl
MOJIy4EeHHUs] HETapMOHMYECKUX KOJICOaHUH.

Amnanorus SJICKTPOMArduTHBIX U MCXaHUYCCKHUX KoeOaHuii.

[TpousBoacTBO 31eKTposHepruu. [IpuHIUN paboThl reHepaTOpOB MOCTOSHHOTO U MEPEMEHHOIO
Toka. [IpeoOpa3zoBanusi snekTpodHepruu. Tpanchopmartop. DnexTpoaBurarenb. llepemada u
UCITOJIb30BaHUE 3J1eKTpoIHeprun. [Ipodiaema coBpeMEeHHOM YHEPreTUKU M OXpaHa IPUPOIbI.

®dpoHTagbHBIE TA00paTOPHBIC PAOOTHI:

1. M3mepeHue cuibl TOKA B IEMH ¢ KOHJECHCATOPOM.
2. VI3mepeHHe MHAYKTHBHOTO CONMPOTHBIICHHS KATYIITKH.
3. OmpeneneHue yncia BUTKOB B 0OMOTKax TpaHcopmaTopa.




3JICKTpOMaFHI/ITHbIe BOJIHBI U
(l)I/I3I/I‘leCRI/Ie OCHOBBbI PAAUOTEXHUKH

e DiyekTpomarHuTHoe mone. TOK cMemeHusa. OJIeKTPOMarHUTHbIE BOJHBI M CKOPOCTh UX
pacnpocTtpaHeHus. YpaBHeHue BoJHbL. OTpaxkeHue, rnpeiomienue, nuurtepdepenius. dudpakms,
MOJIIPU3ALUs JIEKTPOMATHUTHBIX BOJIH. DHEPIHsl 3JIEKTPOMAarHUTHON BOJIHBI.

e Uzoo6perenne pamuo A.C ITlomoBeiM. Ilpuniun paauorenedoHHOW cBsS3u. Mopynsauus u
nerektupoBanue. [IpocTeiimumii paguonpueMHuK.

e Pamuonoxkanms. Tenesunenue. Passurme cpeacts cBasu B Poccun. Panmocssase B Kocmoce.
Pannoacrponomus.

CeeToBbBI€ BOJIHBI U ONITHYECKHE
npuoopbI

e (CBer Kak aJeKkTpomarHutHas BojiHa. CkopocTh cBera. MHTepdepenuus csera. KorepeHTHOCTS.
Crosunie BonHbl. [udpaxmus cera. [Ipunuun [roiirenca — ®@penens. Merox 3ou Dpenens.
Hudpaxknuonnas pewerka. Judpakunonusiii cnektp. OnpesnesneHne AIUHbl CBETOBOW BOJIHBI.
[Tonstue o ronorpaduu. Ilonspuzanus cBeta W ee mpuUMeHeHUE B TexHHKe. Jlucnepcus u
norjouieHue ceera. JucnepcuoHHsli cnektp. CeKTpoCcKor.

e DJEKTPOMArHUTHbIE M3JIy4yeHHs Pa3HbIX JJIUH BOJH — PaJMOBOJIHBI, MH(paKpacHOE H3IIyuyeHHE,
BUJMMOE U3JIy4Y€HHUE, YIbTpapHOIETOBOE H3IyYEHHE, PEHTICHOBCKOE M TIaMMa-H3JIydyeHHe.
CBolicTBa U NPUMEHEHHUE 3TUX U3JIYUYECHUH.

e ['eoMmerpuueckas ONTUKA KaK MPEACIbHBIM Cllydall BOJTHOBOM ONTHUKH. 3aKOHBI T€OMETPUYECKON
ONTHUKHU: TPSMOJIMHEHHOCTH PACIPOCTPaHEHMs], OTpakeHWs, npenomieHus. Ilimockoe wn
chepuueckoe 3epkanio. [lonmnoe otpaxkenue. Jluuza. dopmyna TOHKON JHH3BL. Y BEIHYCHUE
JIMH3BL.

e ['na3 xak ontuueckas cucrema. Jlegexrtsl 3peHus. Ouku.

e (CgeroBoii motok. Cuia ceera. OCBEIIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH. Pacnpenenenue sHepruu
B CIIEKTpe HEOECHBIX TEIl.

e OnTrueckue npudopsl. GoToanmnapaT, IPOSKIMOHHBIE allapaThl, JIyla, MUKPOCKOI, 3pUTEIbHbIE
TpyOBI, Teseckon. Pa3zpemaromas ciocoOHOCTh ONTHYECKUX TPUOOPOB.

®poHTanpHble 1a00paTOpHbIE PaOOTHI:

4. OmpenesneHne AIUHBI CBETOBON BOJHBI C TOMOIIBIO JU(PPAKIIUOHHON PEIIETKH.

5. H3mepenue mokaszaTelns MPEJIOMIICHUS CTEKJIa ¢ MOMOUIBbIO MIOCKOMApaIIeNIbHOM TIaCTUHKU
WJIM IPU3MBI.

6. V3mepenwne rimaBHOTO (POKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAFOIIEH JINH3BI.

J1eMEeHThI TECOPUHU OTHOCUTECJIBHOCTH

e [locTynaTtel OTHOCHTENBHOCTHM  Te€OpuM  OWHIITEWHA. (OCHOBHBIE  CIEACTBUS  TEOPUU

OTHOCUTEIIbHOCTH W WX DJKCIIepUMEHTalbHas mpoBepka. CKOpOCTh CBeTa B BaKyyMe Kak
npezesibHasi CKOPOCTh MEepeiaun CUTHaa.

® I/IMHy.]'IBC, OHCPIruAa U Macca B peHHTHBHCTCKOfI JUHaAMHKCE. PensaruBucTckue 3aK0HBI COXpPAaHCHUS.




CBeToBble KBaHThI. /leiicTBUA cBeTa.

Bo3HukHOBeHHE y4yeHMS O KBaHTaX. 3aKOHbl U3Iy4yeHUs aOCONIOTHO YEepHOro Tedja.
dotoanekTpuieckuii 3GpHEKT U ero 3akoHbl. YpaBHeHHE GoTtodrddekxra. DOTOH, €ero 3HEprus u
umnynsc. [Ipumenenue Gpotordpdexra B TEXHUKE.

Hasnenue cBeta. OnbiThl JleOeneBa. XuMHUUECKOE JICHCTBUE CBETA U €r0 MPUMEHEHHE. BOTHOBBIE
Y KBAaHTOBBIE CBOIICTBA CBETA.

®du3zuka aToMa 1 AaTOMHOI0 Aapa

OMBITHI ¥ SBJICHUS, TIOATBEPIKAAIOIINE CII0OKHOCTh aToma. Mojenb atroma Pesepdopna.
KBanToBeie nocrynarsl bopa. Mozgens atoma Bopopona no bopy. IIponcxoxnenue JIMHENYaThIX
cnekTpoB. CrieKTpbl u3ityueHus u nornomeHus. CrieKTpaibHbIN aHaIn3.

I'mnore3a ne bpoiid. BonHoBble cBOMCTBa 21eKTpoHA. KopIyCKyJIspHO-BOJIHOBOM Jyaiau3M B
npupoze. Ilonarue o kBaHTOBOM MexaHuke. COOTHOILIEHUE HEOIIPEIETIEHHOCTEM.

BreinyxaeHHoe uznydenue. Jlazepsl 1 X IPUMEHEHUE B TEXHUKE.

CocraB aromHoro sapa. M3oromsl. fnepHble cuiabl. OHEprus CBSI3U AaTOMHBIX — AJED.
PaguoaktuBHOCTh. PanuoakTuBHble mnpeBpamieHus snaep. Aubda-, Oeta- U ramma-pacnaj.
OKCHEpUMEHTAJIbHBIE METOJbl PETUCTPALMU  3apsKEHHBIX YacTULl. 3aKOH paJMOaKTUBHOIO
pacnana. SlnepHelie peakuu. JHEPreTUUECKUN BBIXO AJEPHBIX PEaKLUil.

Henenue saep ypana. SAnepnsiil peaktop. TepmosiaepHbie peaknum.

[TonsiTre 0 103€ U3MYYEHUS] U OMOJIOTUYECKON 3alUTe.

@dyHaaMeHTaIbHbIE YaCTULIBI U (PYyHAAMEHTaIbHbIE B3AUMOACHCTBHSI.

®poHTaIbHbIE TA00PAaTOPHBIC PAOOTHI:

7. HalumroieHue CIUIOMHOTO ¥ IMHEHYaToro CreKTpoB.
8. V3ydeHue TPEKOB 3apsKEHHBIX YaCTHII IO TOTOBBIM (hoTorpadusim.
9. MoaennpoBaHue paMOaKTUBHOTO pacnaja.

Crtpoenue u 3Boonus BeesieHHoM

Crpoenne Connua. ConHeuHass akTMBHOCTb. (DH3MYECKHE XapaKTEPUCTUKH 3BE37. IJBOIIOLHUA
3BE3I.

CocraB u crpykrypa ['anaktuku. 3Be3nHble CKOIUIeHUs. KpacHoe cMenieHne U paciimpsomasics
Bcenennas. ['nnore3a o bonbeiom B3peiBe. [IponcxoxaeHre 3ieMeHTapHbIX YaCTHI], XUMUYECKUX
AJIEMEHTOB, 3B€3/] U TAIAKTHK.

Ob6o0maiee NOBTOPEHUE

Pe3eps




Paznen «TemaTnueckoe MJIAHUPOBAHUEC»

Ne Kon
R -Bo | ®opma opranuzauuu | [lnanupyemble npeaMeTHbBIE Pe3yIbTaThI
YPOK Tema ypoxka p p 1 Py pea pe3y IIpumeyanue
a 4aco | y4eOHOro 3aHATHS NIPU U3YYEHUH TEMBbI/Pa3/iena/TIIaBbl
B
| BBeaenue — 5 yacos
1 | MarunuTtHbele B3aumojeicTBus. | 1 [ToBTOpUTENBHO- 3HATh /IOHUMATD:
MarauTHoe ToJe. oboOmaromuii ypok | OTHOCHTENBHOCTh  DJIEKTPUYECKOTO U
MarHUTHBIX noJei; 3aKOH
2-3 | SIBneHuWe  DIEKTPOMArHUTHOW | 2 [ToBTOpPUTENBHO- 3JIEKTPOMArHUTHOW HWHIYKIIUH, PABUIIO
WHIYKIUU. 3akoH o6oOmaromwmii ypok | JIeHIa, CAMOMHAYKIIHSI, HHIYKTUBHOCTb.
AJIEKTPOMArHUTHOW WHTYKITHH YMETb:
MPUMEHSITh 3HAHUS [Tl PEIICHUs 3a/1a4.
4 | CamOUHIyKITHSI. Oueprus | 1 [ToBTOpUTENBHO-
MarHuTHOTO TIOJIA. 00001IaI0IINH YPOK
5 | CraproBasi TMarHOCTUKa 1 Ypok npoBepku u
OLICHKH 3HAHUM
Il | DaexkTpoMarHuTHbIE KOJIe0aHUS U (PU3HUYECKHE OCHOBBI JJIEKTPOTEXHUKH — 28 yacoB
6-7 | CBoOoaHBIE MeXaHUYECKUE 2 VYpok ycBoeHUs 3HATD:
KoJIeOaHUs 3HAaHWH, YMEHU, CMbICL ROHAMUIL:
HAaBBIKOB - aMIUTHTYAA, 9acToTa, epuo/l, pa3HOCTh
8-9 | Jlmrnamuka MEXaHHYECKUX | 2 Ypok ycBoeHUS da3, BosHA, DOHEpPrHUs,  XapakTep
Kose0aHuit 3HAHWU, YMEHHM, | PEBpAILEHUS SHEPTHH NPU KOJICOAHUSX;
HaBBIKOB OmauuumenvHvle 0COOEHHOCU.
10- | Pemenme 3amady mno Teme | 2 TpeHupoBOuHbIi | -  CBOOOIHBIX,  BBIHYXJICHHBIX U
11 | «MexaHnueckue KouaeOaHus» YpOK aBTOKOJICOAHHIA;
12- | BeiHyxaeHHble — KoneOaHus. | 2 VYpok ycBOEHHUS - YCo6us BOSHUKHOBCHUS PE30HAHCA,
13 | Pe3onanc. SHaHMii, yMeHUi, | “POPMYIbL: JacToTa CBOOOHBIX

HaBBbIKOB

KoebaHuii MaTeMaTUYECKOr0 MasTHHKA




14- | OGoOmaromuii ypoK Mo Teme TpeHupoBOYHBII

15 | «MexaHnueckue KoJeOaHus YPOK

16 | CBobGoaHbIE Ypox ycBoeHUS
3JIEKTPOMATrHUTHBIE 3HaHUM, YMEHUM,
Kosie0aHusl. HaBBIKOB

17 | KonebarenbHbIi KOHTYP Ypok ycBoeHuUs

3HAaHUH, YMEHUH,
HaBBIKOB

18- | Pemenune 3amay  mo  Teme TpeHnpoBOYHBIN

19 | «DnexkrpoMarHuTHBIC YPOK
KOJIe0aHUS»

20 | I'eneparop HEe3aTyXaoIuX Ypok ycBOCHUS
KoJIEOaHMH 3HAHWM, YMEHUH,

HaBBIKOB
21- | IlepeMeHHBIN 3IEKTPUUECKHI Ypok ycBoeHUs
22 | TOK 3HAHUM, YMEHUH,
HaBBIKOB

23 | Bugsl COMpOTHBICHUN IE€MU Ypok ycBoeHHUSs

MIEPEMEHHOTO TOKA 3HaHUU, YMEHU,
HaBBIKOB

24- | 3akoH Oma g LN KombunupoBanHsbIit

25 | mepeMeHHOro ToKa YPOK

26 | Pe3oHaHC B 1emM IEPEMEHHOTO Ypok ycBoeHUS
TOKa 3HAHUWM, YMEHUH,

HaBBIKOB

27 | JlabopatopHas pabGora Ne 1 Ypok npakTuuecKkou
«M3MepeHne cwibl TOKa B paboThI
LEMU ¢ KOHJEHCATOPOM)»

28 | JlabopatopHass pabota Ne 2 Ypok mpakTHYeCKOM
«3MepeHrne  HMHIYKTUBHOIO paboThI
COTIPOTHBIICHUS KaTYITKH.

29- | Tpancpopmarop.  Ilepenaua Ypok ycBoeHus

30 | smekTpol’HEpPrUm. 3HAHWUM, YMECHUH,

HaBBIKOB

U TIOJBEIICHHOTO Tpy3a Ha TIPYKUHE,
KOJIe0aTeIbHOTO KOHTYPA;

- OJIOK-CXeMy TIPOHM3BOJICTBA, MEepeadu U
WCIIOJIb30BaHUE JIEKTPUUECKON SHEPTHUH,

MIPUHIIMIT NneicTBUS TEXHUYECKUX
YCTPOMCTB;
- CBSI3b DJIEKTPUYECKOTO M MarHUTHOTO
IIEPEMEHHBIX oJIEH (BuxpeBoit
XapakTep);
MIOHNMATD:
- YHHUBEPCATbHOCTh OCHOBHBIX
3aKOHOMEPHOCTEMN KOJIeOaTeIbHBIX
MPOIIECCOB  JIIs1  KOJeOaHuil  JIF00O0M

(bu3NIeCKOil MPUPOIBI;

-IIPUOJIMKEHHBIA  XapaKTep MBICICHHBIX
MOZeIIen

(MaTeMaTU4YeCKUil MasTHHUK, 3aKpbITHIN
Kose0aTenbHbI KOHTYP, TAPMOHHUYECKHUE
KoJie0aHusl) IO OTHOLIEHUIO K pealbHbIM
KoJie0aTeIbHbIM CUCTEMaM U MPOLIECCAM;
YMETB!

- IPUMEHSTh 3HAHUA JJIsl pelIeHUs 3a/1a4
(uuTaTh U CTPOUTH rpaduKu KoneOaHuH,
MIPUMEHSITh dbopMyIibI nepuoaa
KOJIe0aHWs MaTeMaTHYeCKOTO MasTHHKA
1 KOJIE0ATEIbHOTO KOHTYPA);

- WCTIOJIH30BATh 3HAHHS
3aKOHOMEPHOCTEH KoJeOaHWil ¥ BOIH
(MEXaHUYECKHX, AJIEKTPOMATrHUTHBIX )
TUTST aHanmsa IpOIIECCOB B
KoJIeOaTeIbHBIX CUCTEMAX

- TpocienuTh  JACUCTBHE  3aKOHA
COXPAHEHHUS SHEPTUU B KoJeOaTenbHbIX U
BOJIHOBBIX ITPOIECCAX.




31 | JlaGoparopnas pabora Ne 3| 1 Ypox npakTuyeckoi
«Ornpesenenue ynciaa BUTKOB B paboThI
00MOTKax TpaHchopmaTopar»
32 | O6o6marmuii ypok mo teme | 1 TpeHupoBOYHBIIH
«OIEeKTPOMarHuTHHIC YPOK
KOJICOAHU S
33 | KonTpoabHasi pa6ora Ne 1| 1 Ypok npoBepku u
«DeKTPOMArHUTHBIE OILICHKH 3HAHUH
KOJICOAHMA»
111 | DuekTpoMaruuTHbIE BOJHBI U pU3NYeCKHe OCHOBbI PaIHOTeXHUKH — 12 yacoB
34- | MexaHu4yeckue BOJHBL. 3BYK. 2 Ypoxk ycBoeHus 3HaTh:
35 3HAHWH, YMCHUH, CMBICL ROHAMUIL:
HaBBIKOB - aMIUIMTYJA, 4acToTa, IepHo/, pa3HOCTh
36 | Pemenne 3amau mo Teme | 1 TpenupoBounblii | a3,  BONHA,  DHEpPrus,  Xapakrep
«MexaHN4ecKHe BOJHBI) YPOK MIpEeBpALICHUS SHEPTUU TIPU KOJIeOaHUsX;
37- | DneKTpOMarHUTHBIE BOJHBI 2 VYpok ycBoeHHS - CBSI3b DJIGKTPHUYECKOTO M MAarHUTHOTO
38 3HaHW#, yMEHUH, | IIEPEMEHHBIX nonei (BUXpeBOM
HaBBIKOB XapaxTep);
39- | CBoiicTBa SJEKTPOMAarHUTHBIX | 4 Ypok ycBoeHus - (Qakrtel, ONBITBL W  sBJICHHS,
42 | BomH 3HAHWM, YMEHUH, | IIO3BOJIAIOLINE CUHTaTh
HABBIKOB 3JIEKTPOMAarHuTHOE noJse peanbHO
43 | Ilepemawa uHdopmanuu ¢ 1 Ypok ycBoeHUs CYLICCTBYIOIIHM.
TIOMOIIBIO AJIEKTPOMATHUTHBIX 3HAaHUW, YMEHU, YMCTh:
BOJIH HaBBIKOB - HUCIIOJIB30BaTh 3HaHUA
44 | O6o0maronuii ypok mo Teme | 1 TIOBTOpHTENBHO - | 3AKOHOMEPHOCTEH KojeOaHnii W BOJH
«BoHBI 0606marommii ypok | (MEXaHHYECKHX, AJIEKTPOMATrHUTHBIX )
45 | Kourpoasnass padora Ne 2| 1 VYpok mpoepku | ATA aHaJn3a IIPOLECCOB B
«JIEKTPOMATHUTHBIE OLIEHKH 3HaHUi KOJIeOaTENILHBIX CHCTEMAX.
BOJIHBI»
IV | CBeToBbI€ BOJIHBI U ONITHYeCKH e IPUOOPHI — 20 yacoB
46 | DnexTpomarHuTHas npupona | 1 Ypoxk ycBoeHUs 3HATh:
CBeTa 3HAaHUW, YMECHUH, - (usuueckuii  cMbBICnT = MOKa3arens
HaBBIKOB MIPEJIOMJICHUS, bopmyny CBSI3H




47- | UaTepdepeHius cBera KomOunupoBanHbIit
48 YPOK
49- | Indpaxuus BOJIH. KomOunupoBanHbIit
50 | JIndpakuronHas penieTka. YPOK
51 | Jlaboparopnas pabora Ne 4 YPpoK nmpakTuuecKoi
«Ompenenenue JUTAHBI padoThl
CBETOBOW BOJIHBI C IIOMOIIbIO
T(PPAKINOHHON PEIIETKI
52 | lucriepcust W TOJSpU3AIMSL Ypok ycBoeHHS
CBETa 3HaHUM, YMEHUH,
HABBIKOB
53- | 3akoHBI r€OMETPUUYECKON Komb6unupoBanHusiit
54 | ontuku YPOK
55- | Ilpenomiienue cBeTa Komb6unupoBanHusbIit
56 YPOK
57 | JlabopatopHass pabota  Ne5 YPpok npakTuyecKon
«3mepenne MOKa3aTest paboThI
MPETOMIICHUS CTeKJIa c
MOMOIIBIO
MJIOCKOMAPAIIIETbHON
TUTACTUHKH WUJIM TIPU3MBD)
58 | Jlumzel. @opmyna  TOHKOI Ypok ycBoeHUs
nuH3bl 300paskeHne B JIMH3E. 3HAHUUW, YMEHU,
HAaBBIKOB
59 | JlabopatopHass pabora Ne 6 Y POk mpaKkTHYeCKOM
«3mepenue TJIaBHOTO paboTsl
(GOKYCHOTO  pacCTOSIHUSI U
OTITHYECKOI CHUITBI
CcOOMpArOIIeH TNH3BD
60 | Pemrenne 3amauy 1o  TeEMe TpeHupOBOYHBIN
«JInH3BI» YPOK
61- | I'ma3. Ontuueckue mpuOOpsI Ypoxk ycBoeHus
62 3HAHUM, YMCHUH,

HAaBBIKOB

[IOKa3aTessl MPEIOMIIEHUSI CO CKOPOCTbIO
CBETa B BEILECTBE;

- 3aKOHOMEPHOCTH SIBJIICHUI: AUCHEPCUH,
uHTephepeHNH, TUQPaAKIU CBETA;

- BO3MOXHOCTH UCIIOJIb30BaHUS
BOJIHOBBIX CBOICTB CBETA B TEXHHUKE;

- OpUOJIMKEHHBIM XapakTep 3aKOHOB
reOMETPUYECKOMN OIITHUKH, HE
YUUTHIBAIOIIEH  BOJIHOBBIE  CBOICTBa
CBeTa.

- OCHOBHbBIE 3aKOHbI TI'€OMETPUUYECKON
OITHUKH: IPSIMOJIMHENHOCTh
pacrpocTpaHeHHsl CBETa B OJHOPOAHOM
cpelie, HE3aBUCUMOCTh CBETOBBIX IIyYKOB,
3aKOH  OTpaXEHUs  CBeTa,  3aKOH
IIPEJIOMJIEHHUS CBETA;

- HCIIOJIb30BaHUE NMPUHIMUIA CUMMETPUHU
JUIS ~ TIOCTPOEHUS  H300pakeHus B
IJIOCKOM 3epKaie, MIOCTPOCHUE
n300pa’keHus B TOHKOH JINH3E,

- (popMyIly TOHKO# JIUH3BI,

- ONTHYECKHE CcXeMbl (oToanmnapara,
MIPOEKIIMOHHOTO amnmapara, rjiasa, Jymbl 1
MHUKPOCKOIIa;

YMETb:

- HUCIOJB30BaTh 3aKOHBl OTPAXKEHUSA H
MpPEeJIOMIIEHUsI CBeTa, (QOpMYTy TOHKOMN
JIMH3BI JUIS pELIeHUs 3a/1a4;

- cobupaTh NPOCTEUIIYI0 ONTUYECKYIO
cUCTeMy M TMoiy4yaTb HU300pakeHHe
MPEIMETOB, 1aBAEMOE JINH3O0M.




63- | O6oOmarmmuii ypok mo teme | 2 TpeHnpoBOYHBII
64 | «Ontukay YPOK
65 | KonTpoabHasi pa6ora Ne 3| 1 Ypok npoBepku 1
no teme «CBeToBble BOJIHBI. OILICHKH 3HAHUH
Onruyeckue npudOpbHD)
V | Di1eMeHTHI TEOPUN OTHOCUTEJIbHOCTH — 3 yaca
66 | OcHOBHBIC noyioxkeHust | 1 Ypoxk ycBoeHUs 3HaTh:
CIIEUAJILHON TEOpUU 3HAaHWUM, YMEHUH, - IIOCTYyJIaThl  CIELMAJIBHOW  TEOPUH
OTHOCUTEJIbHOCTH HABBIKOB OTHOCHUTEIIbHOCTH DiHIITeHA u
67 | CnencrBus cnenuansHoit | 1 Ypoxk ycBoeHus OCHOBHBIE CJICJICTBUSI.
TEOPUU OTHOCUTEIHFHOCTU 3HaHUH, yMEHUH,
HAaBBIKOB
68 | ITapamoxcet CTO 1 Jleknus c
AIIeMEHTaMu Oeceibl
VI | CBeroBble kBaHThI. JleiicTBus cBeTa — 8 yacoB
69- | ®ororddexr. 3akoHbl | 2 Ypok ycBOCHHS 3HATB:
70 | poToaddexra. 3HaHUM, yMEHHMH, |- XapakTep B3aUMOJECHCTBUS CBETa C
HAaBBIKOB BELIECTBOM TpU (GoTodPdeKTe, 3aKOHbI
71- | ®OTOHBL. [Ipumenenne | 2 KomOunupoBauusiii | porodddexra u ypaBHeHHE
72 | poTorddexra. YPOK OlinmreiHa g Gotosddexra;
- BEJIMYMHBI, XapaKTepu3yroIue
73- | Pemenune 3amau mo Teme | 2 TpeHnpoBOYHBII cBoiictBa (OTOHA (Macca, CKOPOCTb,
74 | «®ortorpdex YPOK SHEprus, HMIYIbC) MU (GOPMYNIbl UX
75 | JlaBiienue cBeta 1 Vpox ycBoeHHS Oﬁgifmmmm’
SHAHWM, yMCHUH, - HCIIOJB30BAaTh YpaBHEHWE ODWHIITEHHA
HABBIKOB s orordpdexkta  u Gopmybl,
76 | O6o6maromuii ypok mo teme | 1 VYPpOK MPOBEPKU U | ONIPEACTAIONINE MacCy DHEPrui0 |
«KBanToBast pusuka» OIICHKU 3HAHUH uMIynsc  (GoTroHa mpu  aHaNM3e U
peIlIeHIH 3a/1a9;
- OOBICHATH 3aKoHbI (oToddPdexTa c
KBAHTOBOW TOYKH 3PCHHUSI.
VIl | ®du3uka aToMa 1 AaTOMHOIO0 siApa — 22 yaca
77- | CtpoeHnue aTroma 2 \ Ypoxk ycBoeHUs 3HATh:




78

3HAHUW, YMEHUH,
HaBBIKOB

79- | KBanToBble noctynarsl bopa Ypok ycBoeHuUs
80 3HAHUM, YMCHUH,
HaBBIKOB
81- | BoysiHOBBIE CBOWCTBA YacCTHI] Ypok ycBoeHUs
82 | BemecTBa 3HAHUM, YMCHUH,
HAaBBIKOB

83 | JIabopatopuass pabGota No 7 Ypoxk npakTuueckoin
«Habmonenne CrjiomHOTO U paboThI
JIMHEIYaTOro CIeKTPOB

84 | Pemenune 3amau 1o  Teme TpeHupoBOYHBIN
«lTocrynarel bopa» YPOK

85- | AToMHOE s1p0. DHEPTHUS CBS3H Ypoxk ycBoeHus

86 3HAHUM, YMCHUH,

HAaBBIKOB
87 | PagnoakTUBHOCTH Ypok ycBoeHust
3HAaHUW, YMEHU,

HAaBBIKOB

88 | Pemrenne 3amau mo  TeMe TpeHupOoBOYHBIN
«3akoH paZio0aKTUBHOTO YPOK
pacmaja.

89- | Metons! perucTpanum Ypok ycBOCHHS

90 | MOHM3HMPYIOLIUX U3ITYYECHUH 3HAaHUW, YMECHUH,

HAaBBIKOB

91 | JlaGopaTtopHas pabGora Ne 8 Ypok npakTuueckou
«3yuenne TPEKOB paboThI
3apsOKEHHBIX ~ YacTUI[ 1O
dororpadusam»

92 | Jlabopatopnass pabGora Ne 9 Ypok npakTuueckou
«MopenupoBanue paboThI
paZlOaKTUBHOTO pacrajay

93- | Anepupie peakuuu. SnepHas Ypoxk ycBoeHUs

94 | »Hepreruka. 3HAHUM, YMEHUH,

- CTpOCHHE aroma, SACPHYIO MOJEIhb
aToma, MocTyJaTel 60pa;

- METOJbI HAOIIIOJCHHUS W PETUCTPAIHH
MHUKPOYaCTHII;

- CTPOEHHUE aTOMHOTO Si7[pa, OCOOCHHOCTH
AACPHBIX CHUIT;

- o0mui  XapakTep  IPOIIECCOB,
Ipoucxondmux Mnpu CCTCCTBCHHOM U
HCKYCCTBEHHOM PaJMOAKTUBHOM pacriajie
A1ep, 3aKOH PaTUOaKTUBHOTO PACIa/a;

- (bU3HYECKHI CMBICIT TOHATUIN H30TOIIBI,
MEepUoJl TOJIypacmaga, OJHEPrusi CBS3H
aTOMHBIX sjep, AedekT maccel; anbda-,
oera-, raMma-u3J1y4eHuu, LenHast
TEPMOSIJICPHAs PEaKIus;

YMETB!

- KA4yeCTBEHHO OOBICHATH MEXaHU3M
H3JTy4YCHUS U IOTJIOMCHMA CBETA ATOMOM,
MPOUCXOKACHUE JMHEWYAThIX CIEKTPOB,
COCTaBIISATh sJIepHBIE pEeaKInu,
WCTIOJB3ysl 3aKOH COXPAaHEHHUS MacChl H
3apsijia, pPacCUMTHIBATh 3HEPreTHMUYECKHUM
BBIXO/] ﬂI[epHOI\/’I p€akuun Mmoo M3BCCTHBIM
MaccaM  HMCXOJHOTO  BellecTBa |
MPOAYKTOB pacIaia.




HaBBIKOB

95- | Pemienne 3amau  mo Teme | 2 TpeHupOoBOYHBIH
96 | «CtpoeHue aroma ¥ aTOMHOTO YPOK
SIIpay
97 | KonTpoabHasi pa6ora Ned | 1 Ypok npoBepku 1
«CTtpoeHue aroMa " OLICHKH 3HAHMI
ATOMHOTO SIIPa»
98 | dyHnamMeHTANBHBIC YaCTHUIIBI U 1 Jlekmnus ¢
dbyHIaMeHTalIbHbIE sJIEMEHTaMH Oecebl
B3aNMOJICHCTBHSA
VIl | Ctpoenue u 3Bosawonus Beejiennoii — 4 yaca
99- | ConHeuHas cucTeMa. 2 Jlexnus ¢ 3HATh:
100 aneMeHTamu Oecenpl | - COBpeMEHHBIC MTPEACTABICHUS O
101- | [IporcxX0oXaACHUE W DBOJIOLHS 2 Jlexkuus ¢ MIPOUCXOKACHUH U 3BoJonnu CoJlHIA U
102 | Bcenennoit anieMeHTamMu Oecennl | 3Be3d. ConHeuHnas cucrema. Hama
lNamakTuka. [[pyrue rajakTHKH.
[IpocTpaHcTBeHHBIE MacIITAObI
HaOomaeMoii BeeltenHOMM;
YMETh:
- [IpuMeHTh 3aKOHBI (PU3HKH JITIS
00BSICHEHUS PUPOJIBI KOCMHUYECKHUX
00BeKkTOB. «KpacHOE cMelIeHne» B
CrieKTpax rajakTuk. COBpeMEeHHbIE
B3TJISII6I HA CTPOCHUE U 3BOJIIOIHIO
Bcenennoii.
IX | O6oomaromee nosropenue — 30 yacon
103 | PemeHne 3amad IO TEME 1 [ToBTOPUTEIIBHO - | 3HATH/TIOHUMATh:
«Knnemartukay o0o0mIaronuit ypox | - CMBICT OCHOBHBIX MTOHSTHIA,
(bu3MUeCKUX BEJIMYMH B Kypce (PU3UKH;
- (OPMYIHUPOBKM M MaTEMaTUYECKYIO
104 | PemeHue 3amad IO  TEME 1 [ToBTOpHUTENBHO - 3aIllMCh OCHOBHLIX 3aKOHOB M IIOCTYJIaTOB
«JIuHAMHKAY o6o6maromuii ypok | Gpusukm;
105 | Pemenne 3amay mo T1eme | 1 IloBTOpHUTENBHO - R




«Cratuka u TUAPOCTATHKA)

00001Iar0IUH YPOK

106- | Pemenne 3amad 1o  Teme [ToBTOPUTENBHO -

107 | «3akoHbl COXpaHEeHUs B 00001IaroIui YPOK
MEXaHHUKE)

108 | Pemenue 3amay 1o TeMe [ToBTOPUTENBHO -
«MexaHnuecKrde KOJIEOaHUs U 00001IaroIui YPOK
BOJIHBD)

109- | Pemtennie 3amay  1mo  TeMe [ToBTOpPUTENBHO -

110 | «MonexymnspHas GU3UKa» o0o0maronmii ypok

111- | Pemienne 3amady 1o  TeMe IToBTOpHUTENBHO -

112 | «TepmoguHaMUKay 00o01maronuii ypox

113 | Pemrenne 3amay 1o  TeMme [ToBTOpPUTENBHO -
«INEKTPOCTATHKA» 0000IIaroIuil ypox

114- | Pemenne 3amady 1o  TeMe [ToBTOpPHUTENBHO -

115 | «3aKoHBI TOCTOSTHHOTO TOKAaY 000011ar0IITUH YPOK

116- | Pemenue 3amad 1o  Teme [ToBTOpUTENBHO -

117 | «MaruuTHOE TIONIEe» 00001aronuil ypox

118- | Pemenne 3amad 1o  Teme [ToBTOpUTENBHO -

119 | «BnexTpomMarHuTHas 00o01maronuii ypox
UHTYKISI»

120 | Pemenne 3amady 1o  TeMe [ToBTOpHUTENBHO -
«INEeKTPOMarHUTHBIE 00001IaroIUi YpoK
KoJIe0aHUs U BOJTHBI»

121 | Pemienne 3amady 1o  TeMe [ToBTOpPHUTENBHO -
«3aKoHBI T€OMETPUUECKOU 00001Iar0IUH YpOoK
OTITUKI

122- | Pemenne 3amad 1Mo  TeMme [ToBTOpPUTENBHO -

123 | «JIun3b» 00o0mIaronmii ypok

- INPUMCHATH IIOJIYYCHHBIC 3HAHHA IIpU
peIICHUKU KA4YCCTBCHHBIX MW PACUCTHBIX
3a1a4 U3 pa3HbIX pas3aciioB (1)I/ISI/IKI/I.




124

Pemrenne 3aJa4 110  TEME

[ToBTOpHUTENBHO -

«UnTephepenuus. o0o0maronii ypok
Hudpakmmsy»
125- | Pemienne 3amady 1Mo TeMe IToBTOPUTENBHO -
126 | «KBanrtoBas dpuzuxa» 00o01maronuii ypok
127 | Pemienne 3amad 1o  TeMe IToBTOPUTENBHO -
«ATOMHas pU3HKa» 00o01maronuii ypox
128 | Pemtenne 3amay 1o  TeMme [ToBTOpPUTENBHO -
«nepuas puznuka» 0000IIaroIIHil ypoK
129- | KauecTBeHHBIE ~ 3aadud € TpeHrupoBOYHBIH
130 | pa3BepHYTHIM OTBETOM YPOK
131- | Pemennie KOMOWHUPOBAHHBIX TpeHnpoBOYHBIN
132 | 3amau YPOK
X | Pe3epB — 4 yaca
133- | 3akmrounTeNbHBINA YpPOK [ToBTOpHUTENBHO-
136 | mKkonbHOTO Kypca GU3MKU 00o01aronmii ypok




