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CrpykTypa NOKyMEHTa
PaGouas nporpamma BKJIIOYAET pa3zielibl: IOSICHUTENIBHYIO 3alIUCKY, OCHOBHOE
COJEP/KAHUE C paCIpelelICHHEM Y4YeOHBIX 4acoB IO pas3fellaM Kypca, y4eOHO-
TEMaTHUUYECKUHN IUIaH, KaJEHAApHO-TEMAaTUYECKUI IUIaH, PECYpPCHOE OOECIeueHue
IIPOTrPaMMBL.

IHosicHUTEJALHAS 3ANNCKA

Jlannas pabodasi mporpaMMa pa3paboTaHa Ha OCHOBE MPUMEPHBIX MPOTPamMMm
no yueOoHbsiM npenmeraMm dusuka. 10 — 11 knaccer: — M. : Ilpoceemenue, 2019., n
pabounx nporpamm o ¢usuke. 7 — 11 xknaccst / [log pea. M.JI. Kopueuu. — M. :
NIJIEKCA, 2019. , Ha ocHoBe aBTOpcKHX Iporpamm ( aBTopoB A.B. IlepelikuHa,
E.M. TI'ythuk, I'.{l. MskumeBa, b.b. byxoBuesa, H.H. Cotckoro).

Pabouas mporpamma KOHKPETH3UPYET COACpPKAHHUE MPEAMETHBIX TEM H JIaeT
pacripeneneHne ydeOHbIX 4acoB B pacuere 33 yueOHbix Henenu (99 yacos B roa, 3
yaca B HEJAENI0) U OPUEHTHPOBAHA HAa HCIOJb30BaHHE YydyeOHHMKa «Dusmka 11
kiacey I'. . Maxumes, b.b. byxosines, H.H. Cotckuii, 2020.

B Hacrosmieit nporpaMmMe npezuiokeHa cienyronias CTpykTypa Kypcea.

WN3yuyenue  Gu3MKKM  MOPOUCXOTUT B pe3yjbTaTe  MOCIe0BaTeIbHON
JEeTATU3AINN CTPYKTYPhl 00BEKTOB — OT OOJIBIITUX MACIITA0O0OB K MEHBIITHM.

B 11 knacce u3ywaroTcsi OCHOBBI DJIEKTPOAMHAMUKH, KOJIEOAHWS M BOJIHBI,
OIITHKA, JIEMEHTHI TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBAsI (PU3HUKA, ACTPOHOMHSI.

Crnenyromuii €CTECTBEHHBIM IIar mocie 3JEKTPOCTATUKH — PacCMOTpPEHHE
OCOOCHHOCTEW TOBEJCHUS 3apsSKEHHBIX YaCTHIl, JABIKYILIUXCS C TOCTOSHHOM
CKOpOCThbI0. BHayane M3y4yaroTcsi 3aKOHOMEPHOCTH ABM)KEHUS TAaKUX YacTHI[ BO
BHEIIHEM DJJIEKTPUYECKOM TI0J€ — 3aKOHbl IOCTOSIHHOIO TOKa, a 3aTeM HX
MarHuTHOE B3aWMOJICHCTBUE NIPYT C IPYrOM — MarHeTu3M. [Ipu pensiTHBUCTCKOM
UCTOJIKOBAaHMM MAarHUTHOTO B3aUMOJICHCTBUS TOKOB HCIIOJIB3YETCS paHee
copMyTUpPOBaHHBIE CIEACTBUSA CIIEUAIBHON TEOPUHU OTHOCUTEIBHOCTH.

JlanpHelImas TOCIeI0BaTeIbHOCTh M3JI0XKEHUsI MaTepuaia oOyclOBIIEHA
O0COOCHHOCTSIMH TOBEJEHUS 3apsDKEHHBIX YaCTHII, CKOPOCTh KOTOPBIX MEHSETCS C

TCUCHHUCM BPCMCHM.



3aBUCUMOCTh CKOPOCTH JIBIDKCHHS 3apsDKEHHOW YacTHIBI OT BPEMCHH
MPUBOJUT K BO3HHUKHOBECHUIO JJICKTPOMArHUTHOM ¥ MAarHUTORJIEKTPUICCKOM
WHIYKIIUU, 9TO TPEIONpeneisseT He0OOXOMMMOCTh PACCMOTPEHUS DICKTPUICCKUX
LEnel NEPEMEHHOTO TOKA.

B TO ke Bpems IBWKEHHE 3apsSHKCHHOW YaCTHIIBI, SIBJISSCH YCKOPEHHBIM,
COIPOBOXKIACTCSA AJICKTPOMAarHUTHBIM H3IydeHHeM. [loapoOHO aHamu3upyercs
U3JIlydeHUe | TMpueM TMojao0Horo wu3nydeHus panuo- u CBUY- nuanazona.
OcCoOCGHHOCTH  pacnpoCTpaHEHUS] B  IMPOCTPAHCTBE JUTMHHOBOJHOBOTO M
KOPOTKOBOJTHOBOT'O AJICKTPOMArHUTHOTO U3JIYYCHHS M3y4alOTCS COOTBETCTBCHHO B
BOJIHOBOM M T€OMETPUYECKOM OITHKE.

N3nydeHre OOJIBIIMX YaCTOT, KOTOPOE HEJIb3S CO371aTh C IMMOMOIIBIO JUTIONS,
paccMaTpHBacTCs Kak KBAHTOBOE M3JTy4EeHHUE aToMa.

N3yyeHue BOJHOBBIX CBOHCTB MUKPOYACTHII ITO3BOJISET MEPEUTH K MEHBIITUM
IPOCTPAHCTBEHHBIM MaclTabaM U COOTBETCTBEHHO OOJIBIIMM YHEPTHUSM IMOPsAKa
10 M»B u paccmoTtpeTs (PU3UKY aTOMHOTO fJIpa U siIepHbIE pEeaKIIHH.

DHeprum CcoBpeMeHHHIX yckopuTenei (no 10* 5B) naroT BO3MOMKHOCTB
U3YYUTh CTPYKTYPY M CHUCTEMATHKY D3JIEMEHTAPHBIX YaCTHUIl, NPUOIMKAICH K
HHEPTUSAM, COOTBETCTBYIOIIMM Havaly bonbioro B3phiBa.

PaccmoTpenne B3auMOCBS3U (DU3UKHM SJIEMEHTAPHBIX YaCTUIl U KOCMOJIOTHUHU
(37eMeHThI acTpO(PU3UKHM) JOTUYECKH 3aBepiiaeT Kypc (pusuku Ha mpodriibHOM
YpOBHE, KaKk OBl 3aMbIKasi KPYT, EPEX0I0M OT MHKPO- K Mera- Maciradbam.

C muenpto GOpMHpPOBAHUSA OKCICPUMEHTAIBHBIX YMEHHH B Mporpamme
MpPEeIyCMOTpEeHa cucTeMa (QPOHTAIBHBIX JTA0OPATOPHBIX PAbOT U (PUBHUECKUMA
MPAKTUKYM.

H3yuenue  ¢huzuku 6 006pa308amenvHuIX VUPEHCOEeHUIX CcpeoHe2o 00ue2o
00paz06aHUs HaANPAaBIeHO HA OOCMUdICEHUE CIe0YIOUWUX Yeell.

OcBoeHue 3HAHUA O METOJIaX HAYYHOTO MO3HAHUWS MPHUPOJBI, COBPEMEHHOMN
¢uznyueckol KapTHHE MHpa: CBONCTBAxX BEIIECTBA W TOJS, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, JTUHAMUYCCKUN M CTATUYECKUX 3aKOHAX TPUPO/IBI,

9JICMCHTAPHBIX 4YaCTHLAX H (1)YHI[&M€HTEU'IBHBIX BBaHMOHCﬁCTBHHX, CTPOCHHNHU H



ABONIIOLMU BceeneHnHoil; 3HaKOMCTBO ¢ OCHOBaMHU (PyHIaMEHTaIbHBIX (PU3UUYECKUX
TEOPUH:  KIIACCUYECKONM  MEXAHUKH,  MOJIEKYJIAPHO-KUHETUYEKOU  TEOpUH,
TEPMOJIMHAMHKH, KJIACCUYECKOM  BJEKTPOJMHAMUKH, CIELHAIBHON TEOpUHU
OTHOCUTEIBHOCTH, KBAHTOBOM TEOPHH;

OBnazeHne yMEHUIMH MPOBOJAUTH HAOIIOIEHHUS, IJIAHUPOBATH U BBIMOIHITh
AKCIIEPUMEHTHI, 00padaThIBaTh pe3yjbTaThl U3MEPEHUH, BBIABUTATh T'MIIOTE3bI U
CTPOUTH MOJIENIY, YCTAHABIMBATH I'PAHUIBI UX TPUMEHUMOCTH;

[IpumeHenue 3HaHUM MO PU3UKKU JIJIs1 OOBSICHEHUS SIBJICHUH MMOT0/[bl, CBOMCTB
BEIIECTBA, MPUHIUIIOB padOThl TEXHUYECKUX YCTPOMCTB, pEIICHHS (PUINYECKUX
3a/lay, CaMOCTOSATENbHOTO MPUOOpPETEHUsT M OLIEHKH JOCTOBEPHOCTH HOBOM
uHbopMal  (PU3MYECKOTO  COJAEP)KaHMS, HCIOJIb30BAHMUS COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJOTHUW JJIsi TOUCKA, TNEepepadOTKH MPEabSIBICHUS
y4eOHOM ¥ HAYYHO-TIONYJIAPHON HHPOpMAINK 1O (HU3UKE;

Pa3BuTue no3HaBaTEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTENW B mpolecce peleHus (U3MUeCKUX 3alad U CaMOCTOSATEIbHOIO
NpUOOpPETEHNsT HOBBIX 3HAHUU BBINIOJIHEHUSI 3KCIEPUMEHTAIBHBIX UCCIEI0BAaHUM,
HOJrOTOBKH JI0KJIa10B, peepaToB U JPyTUX TBOPUECKUX paldoT;

Bocnutanue nyxa cCOTpyAHMYECTBA B IIPOLIECCE COBMECTHOT'O BBIITOJIHEHUS
3a]a4, YBAKUTEJIbHOIO OTHOIIEHUS K MHEHHUIO OINIOHEHTa, OOOCHOBAHHOCTH
BBICKA3bIBAEMOW  IO3ULMH, TOTOBHOCTM K MOpPAJIbHO-3TUYECKOM  OLIEHKE
WCITOJIb30BAaHUSI HAYYHBIX JTOCTHIKEHUM, YBaKE€HUS K TBOPLIAM HAyKU U TEXHMKH,
00ecneurBaoIUM BEIYILYI0 POJb (U3UKH B CO3JaHUM COBPEMEHHOI'O MHpa
TEXHUKU;

Hcnonbp3oBanue mNpuOOpPETEHHBIX 3HAHUW WM YMEHHMHA JUIA  PEIICHUs
MIPAaKTUYECKUX, JKU3HEHHBIX 3aJa4, pPALMOHAJIBbHOTO MPUPOAOINOIb30BAHUSI U
3alIUTBl OKpYXKAIoUIel cpenpl, obOecrneueHus] 0e30MacHOCTH >KU3HEIEATEIbHOCTH

YeJIOBEKA U O0IIEeCTBa.



TB€606CZHM}Z K YDOBHIO n0020MoBKU 6blNYCKHUKO6

B pesynbTare uzydyenus Gpuanku Ha 6a30BOM YPOBHE YUEHUK JOJIKEH:

3uamuv/nonumams.

Cmovicn nouamuii: (pusznueckoe siBieHue, ¢Gu3MYecKas BEIUYMHA, MOJIETb,
TUIO0Te3a, MPUHIMI, TOCTYJIaT, TEOPHUs, MPOCTPAHCTBO, BpEeMs, HHEpPIHATbHAS
CHUCTEMa OTCYEeTa MaTepuaibHas TOYKA, BEIISCTBO, B3aUMOCHCTBUE, MICATbHBIN
ra3, pE30HAHC, »JJEKTPOMArHUTHBIC KOJCOAHMs, OSJIEKTPOMArHUTHOE TIOJIE,
AJICKTPOMAarHuTHasl BOJHA, aTOM, KBAaHT, ()OTOH, aTOMHOE SApO, AE(HEKT MaccChl,
DHEPTUs CBS3U, PAIUOAKTUBHOCTh, HOHU3HPYIONIUEC M3IYUYCHUE, IUIaHETa, 3BE3Ja,
rajakTuka, BceneHnas;

Cmbicn ¢usuyeckux @enuyun: TIEpEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca,
CWJa, NaBJIieHUE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHUYECKasi YHEPTus, MOMEHT
CWIbI, TEpUOJ, YacToTa, AMIUIUTyAa KoJieOaHUM, [JIMHA BOJHBI, BHYTPEHHSS
DHEPrus, CpefHsiss KUHETHYecKash »HHEprus YacTUI[ BEIIECTBa, aOCOJIOTHAS
TEMIIEpaTypa, KOJIMYECTBO TEIJIOTHI, yAeIbHAas TeIIOEMKOCTh, yelbHas TeIioTa
napooOpa3oBaHusl, yAelbHAsl TEIUIOTa IJIABJICHUS, YJENbHas TEIJIOTa CTOpaHWs,
AIIEMEHTAPHBIN JIIEKTPUUECKHUM 3apsijl, HANpPSXKEHHOCTh AJIEKTPUYECKOTO TMOJs,
Pa3HOCTh TMOTEHIIMATIOB, JJEKTPOEMKOCTh, DHEPIHs SJIECKTPUUYECKOTO MO, CHiia
AIEKTPUUECKOTO TOKa, AIEKTPUUECKOE HaANPsDKEHUE, ANEKTPUUEKOE
COTPOTHBIICHHUE, DJIEKTPOABUXKYIASA CHJIA, MATrHUTHBIA TIOTOK, WHIYKIIHS
MarHuTHOTO TIOJII, WHAYKTHBHOCTB, JHEPTUsS MArHUTHOTO TIOJIA, TOKAa3aTelhb
MIPEJIOMJICHHS, OTITUYECKAsl CHJIA JTMH3HBI;

Cmolcn uauueckux 3aKOHO8, NpuHyunos u nocmynamos (hopMyIupoOBKa,
TPAaHUIBI  TIPUMEHUMOCTH):  3aKOHBl  JUHAMHUKH  HBIOTOHA,  TPUHIIMITBI
CYTIEpPIIO3UIIMA U OTHOCHTEIIBHOCTH, 3aKkoH [lackans, 3akoH Apxumena, 3aKOH
['yka, 3aKOH BCEMHPHOTO TATOTCHHS, 3aKOHBI COXPAHCHHSI JHEPTUU, UMITYJIbCA H
AIEKTPUUECKOTO 3apsijia, OCHOBHOE YpaBHEHUE KWHETUYECKOW TEOPUU Ta30B,

YPaBHCHHUC COCTOAHHUA NACAIIBHOI'O I'a3da, 3aKOHbI TCPMOJHMHAMHKH, 3aKOH KYJ'IOHa,



3akoH OMa U1 moJIHOM 1enu, 3akoH J[koynsa-JIeHna, 3aKOH 3JIEKTPOMarHuTHOM
MHIYKIUH, 3aKOHbI OTPa)KEHUSA U NPEJTOMIIEHHS CBETA, MOCTYJIAaThl CHEUUATbHOM
TEOPUU OTHOCHUTEIIBHOCTH, 3aKOH CBSI3M MACChl U YHEPTHH, 3aKOHBI (oTodPdeKTa,
nocTyiaTel bopa, 3aKOH paJiMOaKTUBHOTO paclaa;

Bxnao poccutickux u 3apybesxcHvix yuenslix, oKa3aBIIMX HAaUOOJIbIIEE BIUSHUE
Ha pa3BUTHE (DU3UKH;

Yumemn:

Onucvieams U 00BACHAMb  pe3yIbmamvl HAOAIOO0eHUU U IKCNEePUMEHMOB:
HE3aBUCHUMOCTb YCKOpPEHHS CBOOOJHOrO MaJeHUsi OT MAacChl MaJaloUIero Tena;
HarpeBaHWe ra3a NOpH €ero OBICTPOM CXAaTUM U OXJAXJEHUE MpU OBICTPOM
pacHIMpEeHUH; TIOBBIIICHUE AaBJICHUS Tra3a IMpPU €ro HarpeBaHUU B 3aKPHITOM
cocyie; OpOYHOBCKOE [BIJKEHHE; DOJEKTpU3alMs TeJl NpPU HMX KOHTAaKTE,
B3aMMO/JICHCTBUE IPOBOJHUKOB C TOKOM; 3aBHCHUMOCTb COTNPOTUBIICHUS
MOJIYIIPOBOJAHUKOB OT TEMIEPATYpPhl U OCBEILICHHUS; JIEKTPOMAarHUTHAS UHAYKIHUS;
pacnpocTpaHeHHe JJIEKTPOMATrHUTHBIX BOJIH, JUCHEPCHs, HWHTEpPEpeHius u
mudpakuys CBeTa; W3JIyY€HHWE U TIOTJIOLIEHHWE CBETa aTroMaMu, JIMHeHdYaTble
cnekTpsl; GoTord(deKT; paguoaKTUBHOCTh; OCHOBHBIE TMOJOXKEHHUS H3Y4aeMbIX
bu3nUecKnX TEOpU U UX PoJib B POPMUPOBAHUHU HAYYHOTO MUPOBO33PEHUS;

IIpusooums npumepvt 0nvIMOS, WILIIOCMPUPYIOWUX, YMO: HAONIONACHHUS U
AKCHEPUMEHT CIIYKAaT OCHOBOM JJIs1 BBLABUIKEHHS TUIIOTE3 U MMOCTPOCHUSI HAYUYHBIX
TEOpUI; HKCIEPUMEHT I03BOJSET IMPOBEPUTH HCTUHHOCTh TEOPETUYECKHUX
BBIBOJIOB; (pU3HYECKas TEOpPHUs IO3BOJISET IMPEJCKAa3bIBaTh €II€ HEU3BECTHHIC
SBJICHUS] U UX OCOOCHHOCTH; PU OOBSICHEHUE IPUPOAHBIX SABJICHUN UCTIOIB3YIOTCS
¢usnyecknue MOJENU; OAUH U TOT XK€ NMPUPOIAHBIA OOBEKT WIM SBICHUE MOYKHO
UCCIIEIOBaTh, @ OCHOBE HCIOJB30BAaHUS PAa3HBIX MOJAENEH ;3aKOHBI (PU3UKU U
¢u3nyeckue TeOpunu UMEIOT CBOM ONPEIEICHHbIE IPAHULIBI TPUMEHUMOCTH;

Onucvieamo ynoameHmanbHvle ONbIMbl, OKA3A8UIUE CYUIeCNBEHHOE GNUSHUE
Ha pazeumue Qu3UKU,

lIpumensams nonyuenHvle 3HaHUsL Ol peulerust PuUYecKux 3a0ay;



Onpedenams.: xapaktep (unyeckoro mpoiecca mo rpaduky, Ttabiuie,
dbopmyne; NPOAYKTHI SAEPHBIX pEaKIMid Ha OCHOBE 3aKOHOB COXpaHEHUS
AIEKTPUUYECKOTO 3apsiJia U MaCCOBOTO YUCIIA;

H3mepamb: CKOPOCTh, YCKOpPEHHE CBOOOJIHOIO TajeHUs, Maccy Tela,
IJIOTHOCTh BEIECTBA, CUIY, pabOTy, MOIIHOCTh, PHEPTUIO, KOAPDUIIUEHT TpEeHUS
CKOJIbXKEHUSI, BIAXHOCTh BO3AyXa, YAEIbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO
TEIJIOTY TUIABJICHUS JIbJa, SJIeKTpuueckoe comportusienue, IJIC u BHyTpeHHE
COMPOTUBJICHUE HWCTOYHWUKA TOKa, TIOKa3aTeldb MPEJIOMJICHHMS  BEIECTBa,
ONTUYECKYIO CHWJIY JIMH3BI, JIJIMHY CBETOBOM BOJIHBI; MPEJCTABISTH PE3YJIbTAThI
U3MEPEHUI C y4ETOM MX MOTPEITHOCTEH;

Ilpusooums npumepvl nNpaKmuueckoeco npuMeHeHus @QuU3U4YecKux 3HAHUU.
3aKOHOB MEXaHWKH, TEPMOJAMHAMUKHA U JJICKTPOJUHAMUKH B DHEPrETHKE;
Pa3IUYHBIX BHJIOB JJICKTPOMArHUTHBIX M3JyYEeHUH JJI1 pPa3BUTHSA paado- H
TEJICKOMMYHHMKAIMK; KBaHTOBOW (DU3MKM B CO3JaHUU SACPHON DHEPreTHKH,
J1a3€poB;

Bocnpunumame u Ha OCHOBe NOJYUEHHBIX 3HAHUL CAMOCHMOAMENbHO
oyenueams UHPOpPMALIUIO, cojaepxailrytocst coobuieHusix CMU, nHayuHo-
MOIMYJISIPHBIX CTAThSIX;

Hcnonvzosamsv HOBbIE WHODOPMAIMOHHBICE TEXHOJOTUW JUIsl  TIOMCKA,
00paboTKN W TpeAbsABICHUS HHPOpMAIUU TO0 (PU3MKE B KOMIIBIOTEPHBIX 0Oa3ax
JNAHHBIX U ceTsx (cetu MHTEepHEeT);

HUcnonvzosamv npuobpemeHnuvle 3HAHUS U YMEHUS 8 NPAKMUYECKOU
O0esimeIbHOCMuU U NOBCEOHe8HOU  Jicuzu  Onsi  oOecriedeHrus Oe30MacHOCTH
KU3ZHEJEATEIPHOCTH B TMPOIECCE WCIOJIb30BaHUS TPAHCIOPTHBIX CPEJCTB,
OBITOBBIX AJIEKTPONPUOOPOB, CPEICTB PAANO- U TEICKOMMYHHUKAIIMOHHOUN CBS3H;
aHaNMM3a W OIICHKW BIIMSHUS HA OpPraHW3M 4YEJOBEKAa W JAPYTHE€ OPTaHU3MBI
3arpsA3HEHUs] OKPYKAlollled Cpefbl; ONpeleieHUus COOCTBEHHOW MO3UIMU IO

OTHOIICHHUIO K 9KOJOTHYECKUM MPOOIEeMaM U MOBEACHUIO B PUPOTHOU Cpeie.



TeMaTHuyecKoe IJIAHUPOBAHME.

N3 Hux
Ne | HaummenoBanue pasnenoB u | Beero
n/m TEeM 4acoB JlaGopaTopHble U MPaKTHYECKHE KoHTpoJibHbIE H THATHOCTHYECKHE DKCKVDCHH
(Tema) MeponpusiTus (TemMa) yp
1. DJIeKTPOANHAMHUKA 12
J/p. Ne 1 «HaGmronenue eNCTBUS
1.1 | MarautHOE HoJyie 5 P 8 A
MAarHUTHOTO TIOJIsl Ha TIPOBOTHUK»
JI/p. Ne 2 «H3yueHne saeieHusa | K/p Ne 1 «DnexrpomaraurHas ug ST
1.2 | DmekTpoMarHuTHas HHTYKITHS 7 p . ya p p AyKH
AJICKTPOMArHUTHOM WHTYKITHI))
2. Kosedanusi 1 BOJIHBI 25
Jd/p Ne 3  «OmpeneneHue yCKOpeHUs
2.1. | Mexannyeckue Koiaebauus 5 CBOOOIHOTO HaxeHus C IIOMOIIBIO
MAasATHUKA»
29 DJIEKTPOMAarHuTHbHIE 3 K/p. No 2 «MexaHuyeckue
" | KonebaHus AJICKTPOMArHUTHBIC KOJICOaAHUS».
2.3. | MexaHnyecKue BOJIHBI 4
K/p. No 3 «MexaHnuyeckue
2.4. | DNeKTpOMarHuTHBIE BOJIHBI 8
AJIEKTPOMArHUTHBIC BOJTHBIY.
3. OnrTuka 21
JI/p. Ne 4 «<3mepenue nokazatens crekia» | KontponbHas pabota 3a | monyroaue
J/p Ne 5 «Omnpenenenue (HoKycHOTO
paccTosTHUS H OITHYECKOH CHJIBI
coOHuparoIeH JIMH3BDY
3.1. | CBeToBbIE BOJHBI 16 parortt

J/lp Ne 6 «M3mepeHue JUIMHBI CBETOBOM
BOJIHBD»

J/P Ne 7 «HabmoneHue CIUIOIIHOTO U
JMHEWYaTOro CIEeKTPOB




DNEeMEHTHI TEOPUU

3.2. ) K/p. Ne 4 «Ontuka»
OTHOCHTEIILHOCTH
4. KBanroBas ¢pusnka 27
4.1. | CBeTOBBIC KBAHTHI 8 K/p Ne 5 «CBeTOBBIC KBAHTBI»
4.2. | ATOM B aTOMHOE SIPO 19 K/p No 6 «AToM 1 aTOMHOE SIIPO»
5. | ActpoHomusi 6
3Havenne QU3UKH 1JI
g | MOHMMAHHs MHpa H 1
pa3BUTHS
MPOU3BOIUTETbHBIX CHJI
7 OGoGIAIOIIee OBTOPeHIe 7 HroroBast kKoHTpoJIbHAs paboTa
Hroro: 99 8




Conep:kanmne yueOHOr o npeamera

JuekrpoauHamuka (12 v)

MaruautHoe mnosne. B3zaumopelictBue TOKOB. MarnutHoe mnosne. MHAyKIHWs MarHuTHOIO
nosist. Cuma Ammnepa. Cuna JlopeHna. MarHuTHble CBOKCTBA BEILIECTBA.

DJIeKTpOMarHuTHass WHAYKOUA. OTKpBITHE SJIEKTPOMArHUTHOM uWHAyKuuu. I[IpaBuio
JleHnia. MarHuTHBIA TOTOK. 3aKOH 3JICKTPOMATHUTHOW MHAYKIMU. BUXpeBOoe aleKTpUuecKoe
nosie. CamonHaykuus. MHAYKTUBHOCTh. DHEPTUs MAarHUTHOTO TOJIA. DJIEKTPOMArHUTHOE TTOJIE.

@ponmansvHsie 1abopamopHvle pabomvl

Nel. HaGmronenue neiicTBHsI MAarHUTHOT'O TOJISI HA TOK.

No 2. N3yuenue gBieHUS 2IEKTPOMATHUTHON UHAYKIIUH.

KoJsie6anust u BoIHbI (25 1)

Mexanundeckue kosiebanus. MaTemMaTHyecKuid MasTHUK. AMIUIMTYZAQ, TEPUOJ, YacToTa
kosieOanuii. Beinyxnennsie konedanus. Pezonanc.

Onextpuueckue koiedanus. CBoOonHbIe KoeOanus B KonebarensHOM KOHTYpe. [lepuon
CBOOOJHBIX  DJIGKTpUYECKHX  KojeOanuil. BwiHyxkzaeHHble KkojeOanus. IlepemeHHbI
ANEKTPUYECKHUI TOK. MOITHOCTH B LEMU IEPEMEHHOTO TOKA.

[IpousBoacTBO, mepenada U MOTpeOJIEHUWE JIIEKTpUYECKOM sHepruu. ['eHepupoBaHue
sHepruu. Tpancdopmarop. [lepenaua anexkTpuuecKkoi SHEPTUH.

Nurtepdepennus BonH. [Tpuniumn [Moiirenca. Jludpakius BoIH.

DONEeKTpOMAarHUTHbIE  BOJIHBIL.  M3lIyuyeHHe  3JIEKTpOMAarHUTHBIX BOJH. (CBoiicTBa
ANEKTPOMArHuTHbIX BoJIH. [IpuHumn panuocszu. TeneBuaeHue.

@ponmanvras 1abopamopHas pabom

Ne 3. M3amepeHne ycKopeHHsI CBOOOIHOTO MaJACHUS ¢ IIOMOIIBI0 MasTHUKA.

Onrtuka (214)

CBetoBble Jyud. 3akoH mnpenomieHus cBera. [lpusma. Popmyna TOHKOW JIMH3BI.
[lonyuenne wu300paxkeHuss C NOMOIIbIO JUH3BL. OnTtudyeckue npuodopel. CBer —
aJIeKTpoMarHuTHas BojHa. CKOpOCTh CBeTa M METOAbl ee u3MepeHus. [lucnepcust csera.
WNutepdpepenmus cBera. KorepentHocts. udpaknus cBerta. JudpaxinuoHHas pemeTka.
ITontepeunocTes cBeTOBBIX BOAH. llomsgpuzanmusa ceera. M3nyduenme u cnektpsl. I[llkana
AJEKTPOMArHUTHBIX BOJIH.

@ponmanvhvie 1abopamoprvle pabombwl

Neo 4. 3mepenne noka3artesis IpeJOMIIEHUS CTEKIIA.



Ne 5. Onpenenenne onTHUECKON CUIIBbI U (DOKYCHOTO pAcCTOSIHUSI COOMPAIOIIEH JINH3BI.
No 6. I3mepeHne AHbBI CBETOBOM BOJIHBL.

Ne 7. HabntoneHue CIjIomHOrO U JIMHEHYaToOro CIeKTPOB.

OCHOBBI CHIEHUAJIBHOI TEOPUHU OTHOCUTEJNBHOCTH  (44)

[Toctynatel TEOpUH OTHOCUTENBHOCTHU. I[IpMHUIMO OTHOCUTENBHOCTHM ODUWHINTEWHA.
ITocTosiHCTBO CKOpOCTH cBeTa. PenstuBucTckas quHaMuka. CBA3b MacChl U SHEPTUU.

KBanroBasi pusuka (27 4)

CgetoBble kBaHTHI. TemnoBoe uznyuenue. [loctosanas [lnanka. @otosadpdext. YpaBHeHue
OuinmTeitna ana goroadpexra. dotonsl. OnwiT JleOenesa n Bapuiosa.

AtomHas dusuka. Ctpoenue aroma. OnbiTel Pesepdopaa. KBantoseie noctynatel bopa.
Mopens aroma Bogopozaa no bopy. Tpynnoctu teopun bopa. KBantoBas Mexanuka. ['nnoresa
ne bpoiins. KopnyckymnsipHo-BoaHOBOM nyanu3Mm. dudpakius 31eKTpoHoB. Jlazepsi.

®u3nKa aTOMHOTO s/ipa. MeTobl pErucTpaluu 3JEMEHTAPHBIX YacTUL. PaanoakTUBHbIE
npeBpalieHus. 3aKOH paJMOaKTUBHOIO pacnaja U ero CTaTuCTUYecKkuid xapaktep. IIporoHHO-
HEUTpOHHAs MOJENb CTPOSHUS aTOMHOro sjapa. Jlepekr mMacc U SHEprus CBSI3M HYKJIOHOB B
anpe. Jlenenue u cunres saep. SAnepHas sHepretrka. Gu3nKka 3JI€MEHTAPHBIX YACTHUL.

Crtpoenue u 3BoouusA Beesiennoi (64)

Crpoenune Comneunoit cuctembl. Cucrema 3eminss—Jlyna. ConHne — Omkaifiias K Ham
3BE€3/1a. 3BE€3/1bl 1 UCTOYHUKU UX dHEpruu. COBPEMEHHBIE MPEICTABICHUS O IPOUCXOKICHUN U
sBomoruu  CoiHIa, 3Be3]], TalakTUK. [IpUMEHUMOCTh 3aKOHOB (U3MKU JUIsl OOBSICHEHUS
MPUPOABI KOCMUYECKHX 0OBEKTOB.

3HayeHre PU3UKH ISl MIOHUMAHUS MHPA U Pa3BUTHUS NPOU3BOAUTEIbHBIX clJI (1 1)

Enunas ¢usnueckas kaptuHa mupa. PyHIaMeHTalbHBIE B3auMojaecTBusi. duszmka u
Hay4YyHO-TE€XHHU4YECKas peBoironusa. Ousnka u KynpTypa.

O6o0mawomee noBropenne — 8 4

JdeMoHcTpamuu (ONBITHI)

WuTtepdepenmms creTa.

Hudpakuus cBera.

[TommHOE BHYTpEHHEE OTPa)KEHUE CBETA.
[Tomy4yenne CreKTpa ¢ MOMOIIBIO TPU3MBI.
[TonydyeHue ciekTpa ¢ TOMOUIBIO

MarauTHO€ B3aMMOJICCTBHE TOKOB.

OTKJIOHEHHUE JIEKTPOHHOTO MMy4YKa
MarHMTHBIM TOJIEM.

MarHuTHBIE CBOMCTBA BEIIECTBA.

MaruauTHas 3anuce 3ByKa.

3aBucumocTth J/JC MHAYKIMH OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

3aBucumMocTts J/JC caMOMHAYKIIMU OT
CKOpPOCTH M3MEHEHHS CUJIBI TOKA U

TU(PpaKIUOHHON PEIIeTKH.
[lonspusanus ceera.
CnekTpockKorl.
doroanmapar.




HHAYKTUBHOCTH IIPOBOJHUKA.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS.

OcuuinorpaMma NEPEMEHHOTO TOKA.

KonzencaTop B enu nepeMEeHHOr0 TOKa.

Karymka B ienu nepeMeHHOro Toka.

Pe3onanc B 1ocinen0oBaTeabHON LENH
IIEPEMEHHOTO TOKa.

CnoxeHue rapMOHUYECKUX KOJIEOaHMIA.
I'enepaTop nmepeMeHHOro ToKa.
Tpancdopmartop.

N3nyyeHne U npruem 3JeKTPOMArHUTHBIX
BOJIH.

OTtpakeHue u npenoMIICHHE
AIEKTPOMArHUTHBIX BOJIH.

WuTtepdpeperuus u nudpaxius
ANEKTPOMArHUTHBIX BOJIH.

[Tonstpuzanus 3MeKTPOMArHUTHBIX BOJIH.

Mopynsauus u AETEKTUPOBAHUE
BBICOKOYaCTOTHBIX 3JIEKTPOMArHUTHBIX
KOJIeOaHUIA.

JIeTeKTOpHBIN paguoOIIPUEMHUK.

[IpoeKknMOHHBIN anmnapar.

Muxkpockor.

Jlyma.

Teneckor.

dotordexr.

JIuHeyaTeie CIIEKTPHI U3JIYYEHHUS.

Jlazep.

CueTynKk HOHU3UPYIOLIUX YACTHULL.

Kamepa BuibcoHa.

®dororpaduu TPEKOB 3aPSKEHHBIX YACTHII.

®dotorpaduu CoJHIla C TATHAMH U
npoTyOepaHIaMu.

®dororpaduu 3Be3IHbIX CKOIUIEHUN U
ra3onblUIEBbIX TYMAHHOCTEM.

®dororpaduu ranakTHK.




KanennapHo — rematuyeckoe miaHUpPOBAHUE
dusuxka 11 xnacc.

Ne Tema Kou- Ilinanupyemblie pe3yabTaThl Jomammn | lara
BO 3HaTh, NIOHUMAThH Ymersn O01eo0p., ee IInan dax
4acoB yMeHusl, 3alaHue T
HABBIKH, BUIBI
AeSITeIbHOCTH.
OCHOBBI 2JIEKTPOAUHAMMKH 12
MarnuTHoOe noJje 5
1/1 MarnutHoe nosne. Uaaykuus 1 OrnpezeneHre MarHUTHOTO JleMoHCTpHUpOBATH AHanu3 TekcTa 81 5.09.23
MarHuTHOTO ToJIst. MTHCTpYyKTax MOJIsI, KaK BUJIa MaTepPHH, Ha OTIBITEI, YUEHHKA, OTIBITOB,
o Th. OCHOBE NIOHATHI IO ATBEPXKJAOLINE 00BsICHEHUN U
AIIEKTPUUYECKHH 3apsi, HAJIMYHE MarHUTHOTO KOHCTICKTA.
AJIEKTPUYECKOE T10JIE, CBOMCTB | MOJIsA, JEHCTBUS
AIIEKTPUYECKOTO TOJISL. MarHUTHOTO TIOJIS Ha
TOK. YMETb coOpaTh
1a60paTOPHYIO
YCTaHOBKY, IIPOBECTH
HAOJIIOIEHUS U CHENIaTh
BBIBO/I.
212 Cuna Amnepa. JIabopaTtopHas 1 ['paduueckuii metox Pemate 3amaun ¢ Ananu3 82 6.09.23
pabota Ne 1 «Habmronenue IPEJICTaBICHUS CTPYKTYPhI HCII0JIb30BaHNUEM KayeCTBEHHBIX
JeMCTBHS MAarHUTHOTO MOJIA Ha MarHUTHOTO MOJIs, PABUIIO MNOHITUIM MarHUTHAS 3aja4, U3y4eHue
TOKY. «JIEBOH PYKH». UHAYKLUA, CUJIa AMIIepa, | TeKCTa yueOHUKa,
3/3 JlelicTBME€ MarHUTHOTO TOJISI Ha 1 [Ipumenenue CHJIa TOKa JJIs nabopaTopHOU 84 7.09.23
IBKYyLIMiica 3apsia. Cuna OPUEHTUPYIOILEr0 ACUCTBUS OTIpeIeNIeHuUs NX paboThI.
Jlopenna. MarHUTHOTO 1OJISL HA KOHTYpP C | HalpaBJIeHHUS. KoncnektupoBan
TOKOM M 3aKoHa AMIiepa B OO0mbscHATH paboTy U€ C aHAJIU30M
TEXHHUKE. ANEKTPOUZMEPUTENBHBIX | CXeM MPHOOPOB,
puOOpOB.
4/4 MarHuTHbIE CBOMCTBA BELIECTBA. 1 MaruuTtHble CBONCTBA Knaccugunuponats Ob6cyxaenune 86 12.09.23
Pemenue 3anau BEIIIECTBA OIPEIEIIIOTCS MarHUTHBIE MaTepUabl, | BOIPOCOB,
MarHuTHBIMH CBOMCTBaMHU runote3y Ammepa, peleHue 3aaau.
aTOMOB U 3JIEMEHTaPHBIX IpUMEHEHHE.
YaCTHII.
5/5 CamocrosTenbHas paboTa 1o 1 OcHoBHbIE IOHATHSA 110 TaHHOW | Pemars 3amaun ¢ Ananus §6 13.09.23
Teme: «MarHuTHoOe MoJie» TeMe IPUMEHEHHEM OCHOBHBIX | KQU€CTBEHHBIX




HOHSATUHN

3aJa4 1 3aga4 C

PUMEHEHHEM
dopmyin , ux
odopMIICHHE.
DJIeKTPOMATHUTHAS MHAYKIUS
6/1 SIBneHue AMEeKTPOMarHUTHOM B3aumocBs3b MarHUTHBIX U [IpoBouTh onbiThl pu | CocTaBieHUs 87 14.09.23
WHAYKIA. MarHuTHBIH MOTOK. AIIEKTPUUYECKUX TIOJIEH, OTIBIT HAJIMYUX TPUOOPOB, TaOHIIBI
dapayes, siBICHUE OOBSICHATD SIBJICHUS CXOJICTBA U
AJIEKTPOMArHUTHON MHIYKIIUH, | SJIEKTPOMArHUTHOU pazna4us
MOHATHE MarHUTHBIA OTOK. WH/IYKIIHH ,eTO MePEMEHHBIX
CYIIHOCTb, CBSI3BIBATH AIIEKTPUYECKHUX H
MOHSATHE MarHUTHOTO MarHUTHBIX
IIOTOKA C YHCJIOM JIMHUM | MOJIEH.
WHTYKIIHH.
712 Hanpasnenne WHIYKIIMOHHOTO B3anMocBs3b HampaBieHUs Onpenensth CocraBnenne 88 19.09.23
toka. [IpaBuio Jlenna. WHAYKIIHOHHOTO TOKA OT HarpaBJICHHE CXEMaTHYECKIX
JlaGoparopHas padota No2 W3MEHEHHs] MATHUTHOTO WHIYKIIMOHHOTO TOKA IO | PUCYHKOB IS
«M3ydenue siBIeHUS MOTOKA. AITOPUTMY C OTIpe/ICTICHUS
AJIEKTPOMArHUTHON MHIyKLIUN. UCIOJIb30BaHUEM HarnpaBJIeHUs
npaBuia OypaBuuKa. MHAYKIIMOHHOTO
YMeTb coOpaTh TOKA.
1a60paTOPHYIO
YCTaQHOBKY , IPOBECTH
HaOJII0IeHNs U cenaTh
BBIBO/I.
8/3 3aKOH AJIEKTPOMArHUTHOMN 3aKOH AJIEKTPOMAarHUTHOMN [TpoBoautk pacuer DJC | Pemenue tectoB. | 8 8 20.09.23
MHAYKIUH MHAYKIMH, UCXOJIA U3 aHAIM3a | MHAYKIHHU B
SHEPreTUYECKUX MPOLECCOB B | MPOCTEHIINX ClTydasiX.
LIETIH.
9/4 Buxpesoe anexmpuueckoe noze. CrpyKTypy HHIYKLIMOHHOTO YMeTb 00BSICHSTH 89 21.09.23

O/IC unoykyuu 8 08UNCYUUXCSL
NPOBOOHUKAX.

JIEKTPUUYECKOTO MOJIS,
ITonsiTue 06 sHepreTUyecKoi
XapaKTepUCTHKE
VUHAYKIMOHHOTO
IEKTPUYECKOTO MOJIH,
BO3HHUKAIOILETO B JBUKYIINXCS
IIPOBOTHUKAX.

HPHYHHBI
BO3HHKHOBEHUSA
WHAYKIIMOHHOTO TOKa B
MPOBOJAHHUKAX U
paccuuTHIBAThH
YHUCIIEHHOE 3HAUEHHE
OJ1C unayKkuuu.




10/5 | SIBieHue caMOMHIYKLIUH. CyIHOCTb SIBIEHUS ®opmyny uid pacuera 8§11 26.09.23
NHyKTUBHOCTS. CaMOWHTyKIIHsI, TIOHSATUE WHIYKTUBHOCTH, JUIS
OHepruss MarHUTHOTO IOJIS. UHJYKTUBHOCTHU. noacuera D/1C
dopmyny i pacdera CaMOWH/TyKITHH.
SHEPTUU MarHUTHOTO TTOJISI U YMeThb BBIBOJHUTH
ero (M3MYECKU CMBICII. dbopMyITy 1 ero
MIPUMCHSITb.
11/6 | DnexTpoMarHUTHOE IoJIe. OcHOBHBIE TIOHATHS U 3aKOHBI | PopMyIty [Tt pacuera 8§12 27.09.23
O06o01eHrne Marepuana mo TeMe TAHHOU TEMBEI. WHIYKTUBHOCTH, JJIS
«DNEeKTpOMarHuTHasE MHAYKIUSD. nojacuera DJ1C
CaMOWH/TyKITHH.
VYMeTb BEIBOIUTE
dbopmyny u ero
IPUMECHSITb.
12/7 KontponbHas padoTta mo Teme: 1 SIBneHue u 3aKoH YMeTb NpUMEHSTh 28.09.23
«DIIEKTPOMArHATHAS UHIYKITHD). AJIEKTPOMArHUTHOW MHIYKIIMH | (DOPMYIIBI M JIeIaTh
JIOTHYECKHE XOJIbI IPU
pelieHny 3a1ad.
Kose0anus 1 BOJIHBI 25
Mexannueckue Kojged0aHUus
13/1 CB00OOgHbBIE KOJIEOAHUS. 1 IloHsATHE MEXaHNYECKHX , OOBICHATL 3aKOH 8§13 3.10.23
CBOOO/THBIX, BBIHY)KJICHHBIX COXpaHEHUs SHEPTUH B
KoJIeOaHMH, K0JIe0aTeIbHBIX HEYCTOMYHNBOM
CHCTEM. Y CIOBHS MTOJIOKEHHH.
BO3HMKHOBCHHUSI MEXaHUYECKUX | BBIBO ypaBHEHUS
KOJIeOaHUH , MapaMeTphbI JIBHKEHUS
IBIKEHUS. MaTeMaTHYECKOr0o
Onpenenenue MasITHHKA, 3HATh
MaTEMaTHYECKOro MasITHUKA U | IIOHATHE YaCTOTHI ,
€ro 0COOEHHOCTH. Meproa 1 B3aUMOCBSI3h
MEX 1y HUMH.
14/2 I"apmonnueckue koaedaHusl. 1 Kunematnueckue ypaBHeHUsI , | YMETb HAXOJUTh 814 4.10.23

OTIMCBHIBAIOLINE
rapMOHHUYECKHE KoJiebaHusl.,
rpaduK 3aBUCUMOCTH
KOOpPJMHATBI OT BPEMEHH.

BEIUYHHEI,
XapaKTepU3YIOIIHe
COCTOSIHHE
TapMOHUYECKUX
KoJIeOaHHI: CMEIIEHHE ,




aMILIUTY 1, IEPUOL,
4acTOTa, IUKINYECKas
4acTOTa,;

15/3 | JIaboparopHas pabora Ne3 CoOparts maboparopuyro | BeimonHeHue 3anaun 5.10.23
«OmnpeneneHue yCKOpeHus YCTaHOBKY . IPOBECTH nabopaTopHOU
cBOOOTHOTO Ta/ICHHSI C TIOMOIIBIO U3MEPEHUs ’ paboThl, pemeHne
MasTHUKA» BBIYUCIICHUS 110 3ajay.
UHCTPYKIUH , CAETATh
BBIBO/I..
16/4 | 3aryxaromme U BBIHYX/JICHHBIC [ToHsiTHE BHIHYXCHHbIE XapakTepHble AHanus TekcTa 816 10.10.23
kojeOanus. PezoHaHc. KoJjebaHus. Y cioBus 0COOEHHOCTH yueOHUKa.
CYIIECTBOBAHHS BBIHYKJICHHBIX
BBIHYXJICHHBIX KOJICOaHUH. K0J1e0aHUM CUCTEMBI.
pe3oHaHca. YMeTb NpuBOJUTH
MPUMEPBI, YMETh
CpaBHHUBATh rpapuKu
3aBHCHMOCTH
PE30HAHCHBIX KPHUBBIX.
17/5 KonTponsnas pabora Nel no teme 3HaTh OCHOBHBIE ITOHATHUSA [IpumensaTs npu Odopmnenue 11.10.23
«MexaHnueckre KojaeOaHus. JTAHHOW TEMBI. pelIeHny 3a1a4 3ajad ,
OCHOBHBIE ITapaMeTPhl U | ONpeeIcHHe
bopMyIHL. rapameTpoB 10
rpaduky.
JJIeKTPOMAarHUTHbIE
KoJIeOaHM.
18/1 CBOOOIHBIE IEKTPOMArHUTHBIE [TonsiTua snektpoMarHuTHbIX | JlemoHcTpanuio onbita ¢ | CocraBiieHue 817 12.10.23
kojebanus. KonebarenpHblii Kosie0aHuil , KojeOaTeIbHbIN MOJIyYEHUEM BOIIPOCOB JIJIst
KOHTYP. KOHTYD. 3EKTPOMArHUTHBIX MOCIIEYIOUIET0
KoJIeOaHMH, B3aMHBIE 0o0CcyxIeHUSI.
peBpaleHUs
ANEKTPUYECKOTO U
MarHuTHOTO TOJEil B
K0J1e0aTeIbHOM KOHTYpE.
19/2 lMapmonnueckue 3HaTh, 4YTO OCHOBHBIE YMeTb HaXOAUTh AHanu3 8§19 17.10.23
AIIEKTPOMArHUTHBIE KOJIeOaHus B 3aKOHOMEPHOCTH aHaJIOTUIO MEXIY BOIIPOCOB T10
KoJiebaTeTbHOM KOHTYpE. K0JIe0aTeNbHbIX IPOLIECCOB bu3nUecKuMu TEMe.
®opmyna Tomcona JUT KoNeObaHui 000 BEJIUYMHAMU,
(buznuecKoi mpupo sl XapaKTePU3YIOIIMU




YHUBEPCAJIbHBI. MEXaHUYECKHE U
AIIEKTPUYECKHE
KoJIeOaHusl.
20/3 [lepeMeHHbIH AMEKTPUUECKUI [TonsaTue o nepeMeHHOM TOKe, | YMEeTh HaXOJUTh AHanu3 8§21 18.10.23
ToK. Pe3ucrop B enu KaK BBIHY)KJICHHOM MTHOBEHHOE 3HAYCHUE POBEPOYHOM
IIEPEMEHHOI0 TOKa NEKTPUUYECKOM KOJICOAHUH. O/1C, nanpsxeHus u paboThI.
TOKa, HCXOJIs U3
rpaduKOB WU
YpaBHEHUM.
21/4 | Pe30oHaHC B JIEKTPUYECKON LIETH. 3HaTh CYIIHOCTH MPOIIECCOB , | BbIpaxkars ycioBue Odopmienue 823 19.10.23
MIPOUCXOISIINX MPH PE30HAHCE | pE30HAHCA, HAXOAUTh pedepara o
HaIPsHKESHUH. aAMIUTUTYJHOE 3HAYCHUE | IPUKIIATHOM
YCTaHOBUBIIUXCSI 3HAYCHHUH
KoJIeOaHui. ANEKTPUIECKOTO
pe30HaHca.
22/5 | I'ermepaTop mepeMeHHOTO TOKA. YcTpoiicTBO 1 paboTy YMeTh OOBSICHSTH Ananm3 8 26 24.10.23
Tpancdopmarop. reHeparopa NepeMeHHOTO HPUHIMITHATIBHOES JIOTIOJTHUTEITLHOT
23/6 | IIpousBojcTBO, IIepeaaya u TOKa. 5 yCTPOHCTBO 0 Marepuana Art | g 27 25.10.23
HCTIOJB30BAHHE HMEKTPHYECKOIT HasHaquI/Iev, YCTPOMCTBO , POMBIIIEHHOTO OTIpe/IeICHUS
SHEprum MPUHIUT ICHCTBHS re’eparopa pEeuMyIIEeCTBA
TpaHchopMmaTopa. NIEPEMEHHOTO TOKA. AIEKTPUICCKON

3HaTh OCHOBHBIE IPUHIIUIIBI
MIPOU3BO/ICTBA U Tepeaaun
ANIEKTPOIHEPTUU

YMeTh OOBSICHATH
MTOHSATHE XOJIOCTOTO X014
U peXKUMa Harpy3KH.
YMeTb O0OBICHATH
nepeaaqy
JJIEKTPOIHEPT MM HA
paccTosiHUE U 3HATh
norpeourenen
JJIEKTPOIHEPIHH.

SHEPTUH TIepPe/T
JIPYTUMU BHJIAMH
SHEPTHH.
Pemenne Tecra,
MOArOTOBKA
COOOIIIEHUH 110
IAHHOU TEME B
BHJIE JOKJIAJ0B.
VYMeTh u3narathb
9KOHOMMYECKHE,
9KOJIOTMYECKHE U
MOJINTHYECKHE
npoOIeMbl B
oOecrieueHHn
HEPreTUYECKON
0€30IMacHOCTH
CTpaH U yMeTh




MEPEYUCITIUTD

MyTU UX
pEIICHHUS.
24/7 | Pemenue 3aga4 1o TeMe: 3HaTh OCHOBHBIE MTOHATHS U YMeTh HaX0AUTh 1O Odopmienue 8§28 26.10.23
«DIEKTPOMArHUTHAS UHITYKITHUS. OCHOBHBIC XapaKTCPUCTHKHU rpaduky u o opmyne | 3amgad.
DNEKTPOMAarHUTHBIE KOJICOAHUS. AIEKTPOMATHUTHBIX ¢duznyeckue napamerpel. | Jlornueckoe
KoJ1e0aHui. U3JIO’KEHUE X012
pelIeHus 3a/1a4.
25/8 | KonTponbHas padota Ne2 mo 3HaTh OCHOBHBIE MTOHATHS YMeTh NpUMEHATh Odopmienue 7.11.23
TeMe: «MexaHu4ecKue u Marepuana riassl 2-4 rpaduku 1 GopMyInbl A | 3a1a4 U
AJIEKTPOMATrHUTHBIC KOJICOAHUSDY OTIpe/ICIICHUS JIOTHYECKOE
HEOOXOINMBIX M3JI0KEHHE X0/1a
XapaKTePUCTHK. pEIICHHUS.
MexaHn4yecKue BOJIHbI.
26/1 BoaHOoBEIE sABIIEHUS. ITousaTre 0 BOJIHOBOM Vmers Brigenenne 8§29 8.11.23
XapaKkTepUCTUKN BOJTHBI. JBUKEHUH, KaK TpoIecce KJIaCCH(HUITPOBATH OCHOBHBIX
pacrpocTpaHeHus KoJieOaHU | BOJIHBI HAa MPOJOJBHBIC | TIOHATHHA
B MMPOCTPAHCTBE C TCUCHHEM MOTICPEYHEBIE , naparpados,
BpEMEHU. MPUBOJIUTH PUMEPHI COCTaBJICHUE
[ToHsTHS O ANTMHE BOJIHBL , €70 | ATUX BOJIH. IJIaHa OTBETA.
CKOPOCTH, SHEPTUHU BOJIHBI Ananus
XapaKTEPUCTHUK
BOJIHBIL.
2712 3BYKOBBIE BOJIHBI [TonaTus mockas BojHa, VYMmeTp Ha npumepe Pemenue 831 9.11.23
BOJIHOBasi IOBEPXHOCTh, GPOHT | 3BYKOBOM BOJIHBI TECTOBBIX
BOJIHBI, cpepuyeckasi BOJIHA. OTIPENENIATh JaHHbIE 3aJlaHuil, ero
MOHSTHSL. odopMIIeHHE.
28/3 NuTtepdepenius MexaHUIECKUX 3HaTh MOHSATHS: YMeTb cTpouTh X014 AHanu3 833 14.11.23
BOJIH uHTep(depeHINs, KOTEPEHTHBIE | JIydel B TOHKUX KayeCTBEHHBIX
BOJIHBI. TJICHKAX. 3ajad.
29/4 | Iudpakuus v mosipr3arivs 3HaTh ONpeeIeHre YMeTh OOBICHSTH Pemenue 3amauy, 833 15.11.23
MEXaHUYECKUX BOIH TUPAKIIIH. IPUYUHBI TUDPAKITTT aHaJINU3 TeKCTa
yueOHUKa.
DJIEKTPOMATrHUTHbIE BOJHBI.
30/1 DNEeKTPOMarHuTHOE TOJIE. 3HaATh MEXaHU3M YMeTh BbIOUpATh VYMerb HaxoouTh | 8§ 35 16.11.23

QHGKTpOMaFHI/ITHaSI BOJIHA.

BO3HHUKHOBCHUA
QJICKTPOMArHUTHBIX BOJIH.
3HaTb IIPAKTUYCCKUC YCIIOBHUA

CHUCTEMY OTcueTa JJIs
oOHapyXeHHS
cocTtaBiaromux B u E

3aBHCHUMOCTDH
MEXKITY
IUIOTHOCTBIO




W3JIYyYEHHS DJIEKTPOMATrHUTHBIX
BOJIH U UX CBOMCTBA.

MOTOKa
U3JIy4CHUS U
pPacCTOsTHUEM 110

MCTOYHHKA
31/2 | U3obperenue pamno A.C. 1 3HATh MMPAKTUIECKOE YMeTh OOBSICHSTH [ToBTOpeHME 837 21.11.23
[TonoBbim. ITprHIMIIBL [IPUMEHEHHUE (GYHKIUY KaK01 9YacTH | TEMHBI :
panuoCBsI3N. AJIEKTPOMArHUTHBIX BOJIH, Hepeaarouero u «[TomyripoBogHUK
(bu3HUYeCKUii TPUHIUT PAa0OTHl | IPUHUMAFOIIIETO OBBII JIHO]D
paauoTeneOHHOM CBSI3M. YCTPOMCTBA. Ananu3
3HaTh (pU3MUecKre NPUHLIMIIBI | 3HATh YCTPOUCTBO Marepuana u
aMILIUTYTHOM MOAYJISUU U IIPOCTEMIIETO pelieHue 3ajad.
JIETEKTUPOBAHUS panuoTpueMHIKA U Pemenue 3anau ,
Ha3HAYEHUE €ro aHaJM3 TEMbI TI0
OCHOBHBIX YacTei Y4eOHUKY H TI0
32/3 | CBoiicTBa 3JEKTPOMAarHUTHBIX 1 CaoiicTBa painoBOJIH YMmeTh onucath JOTIOJTHUTENbHOU | § 39 22.11.23
BOJIH. Pa3IMYHOMN JJINHBI, IPUHIIATL YCTPOWCTBO JIATEparype.
paIMoONIOKAINY ¥ TIPUMEHEHHUE. | PaJnOJIOKAIIHOHHON [TonroToBUTH
CTaHIINU. MaTepHal 1o
33/4 IToHATHE O TeneBUACHUH 1 3HaTh NPUHIMI TIEpeaaYn U YMmeTs peniath PacCKpBITHIO 8§41 23.11.23
npreMa TeJIeBU3NOHHOTO pacyeTHbIe U JOCTHKEHU I
M300paxeHusl. KayeCTBEHHbIE 3a]1au HayKd B Pa3BUTUHU
34/5 | Pa3BuTHE CpEACTB CBS3H. 1 CPEACTB CBSI3H. 842 28.11.23
35/6 Pewrenue 3agau no reme 1 AHanu3 Matepuaina u peleHue | AHanu3 Marepuaia u 843 29.11.23
«DJIEKTPOMArHUTHBIE BOJHBI». 3a/1a4. pelieHue 3a1a4.
36/7 O606maromuit ypok: «OcHoBHbIe | 1 3HaTh B3aMMOCBS3b YMeTh NpUMEHATH CucrematusupoB | mostope | 30.11.23
XapaKTepUCTUKH, CBOWCTBA U MarHUTHBIX U 3JIEKTPUYECKUX | OCHOBHBIC MOHATHS U aHue u HUE
HCIIOJIb30BaHUE TOJICH. dbopMyIIBl IpU perieHnn | 00001IeHHe
AIIEKTPOMArHUTHBIX BOJIH» 3a/1a4. 3HAHUU IO TEMeE.
37/8 KonTpombnas padora Ne3 mo 1 3HaTh OCHOBHbIE IOHATHUS YMeTb NpuMeHAThH Odopmienue 5.12.23
TeMe: «MexaHnueckue u MaTepuasa riaBbl S - 6 rpaduxu 1 GopMynbl A | 3a1a4 U
AIIEKTPOMArHUTHBIE BOJTHBI» oTpe/ieeHus JIOTHYECKOe
HEO0XOIUMBIX U3JI0KEHHE X0/1a
XapaKTePUCTHK. peLIeHHUSL.
Onrtuka 21
CBeToBbIC BOJIHBI. 16
38/1 | Cxopocth cBeTa 1 3HaTh 3HAUEHUE CBETA B YMeTb pacKphITh [ToBTOpHTH TembI: | § 44 6.12.23

IIO3HAaHHUH YCJIOBCKOM

crocoObl U3MEPEHUs

«3akoH




OKpYXKAIOIIEro MUpPa, UCTOPHIO
pa3BUTHS B3IJISI0B HA
MIPUPOJTY CBETA.

CKOPOCTH CBCTA.

IIPSAMOJIMHENHOTO
pacrnpocTpaHeHUs
CBETay,
«IlonsTue o
CBETOBOM JIy4e»,
«CoJtHEUHOE U

JyHHOE
3aTMEHHEY,
«3aKOHBI
OTpaKEeHUS
CBETaY.
39/2 | Ilpunnum ['tolirenca. 3akoH 3HaTh ONTUYECKUE SIBJICHUS HA | YMETh Ha OCHOBE YmMmerts pemaTth 845 7.12.23
OTpa’KEHHsI CBETA. TpaHUIle JBYX Cpell, MPHUHIMN | nmpuHOuMa [ toiirenca 3a7a4uu ¢
I'roiireHca, BUABI OTPpaKESHUS BBIBOJIUTH 3aKOH UCTIOJIb30BaHUEM
CBETA. OTpaKEeHUS CBETA, TTOHSITHS
CTPOUTH M300pPAKEHUS B | «CBETOBOM JIyd»
TUTOCKOM 3€pKaJie.
40/3 3aKOHBI PETIOMIICHHS CBETA. 3HaTh 3aKOHBI TPEIIOMIICHUS YmMetb nmoka3eiBath Xon | Pa3zdop 847 12.12.23
JlabopaTtopnast pabota Ned cBeTa, (DM3UYECKUN CMBICI Jyda B MPU3ME H IJIOCKO- | PUCYHKOB,
«3mepenune nokazarens MoKa3areJs MpeIoMJIeHHs Ha napauleIbHOM MJIACTUHE | BBHIMOJIHEHHE
MPETOMJIEHUS CTEKIIa» OCHOBe npuHIMIa ['foiirenca, | U BECTH pacyeThl nabopaTopHOH
OTJINYME a0COJIFOTHOTO HY)KHBIX TIapaMETPOB, paboTHI.
ToKa3aTess MPeTOMIICHHS OT coOpatp 1a00paTOPHYIO
OTHOCHUTEJILHOTO. ycraHoBKy. [IpoBectu
U3MEpEHUs U
BBIYHCIICHUS 110
uHCTpyKuu. Caenath
BBIBO/I.
41/4 | TlonHOE OTpaKECHUE. 3HaTh NpU KAaKOM yCJIOBUU YmMmeTh nokas3eiBath X071 | Pazbop 848 13.12.23
MPOUCXOINT SBJICHUE TIOJTHOTO | JIyda Ha TPaHUIEe PUCYHKOB.
OTpa)XeHHsI CBETa, IOHATHE pa3IMYHBIX Cpe] Ipu
IPENIENBHOTO yIJia MOJTHOTO MOJIHOM U HETIOJIHOM
OTPaKEHMUSL. OTPaKEHUH.
42/5 | Pemenue 3aga4 1o TeMe: 3HATh 3aKOHBI OTPAKEHUS U YMeTh paccMaTpUBaTh Pemenue 8§49 14.12.23
«3aKOHBI MIPEIOMIICHUS U PETOMIICHUS CBETA. X0/ JIyda B pa3INuHbIX KayeCTBEHHBIX
OTpaKCHUS CBETaY. CUTYaIusIX : H-p Ipu 3ajad.

IIOBOPOTE 3€pKaJia Ha
HEKOTOPBIN YrOJl.




43/6 | Jlunza. [loctpoenue 3HaTh ompeeieHue TOHKOH YMeTh CTpOUThH [TocTpoenue 8 50 19.12.23
M300paxKeHmil, TaBaeMBbIX JIMH3BI U €r0 XapaKTePUCTHUK: U300paXeHHE B MU300paxeHui ,
JIMH3aMHU. IJIABHOM ONTUYECKOM OCH , coOuparomien u JlaBaCMBbIX
JIaboparopHas pabota Ne5: MOOOYHON ONITUYECKOM OCH. paccemBaroIei TUH3aX JTUH3aMU-
«OrnpeneneHue GOKyCHOTO cobpath 1a00paTOPHYIO | BBHITIOJTHEHUE
PacCTOSIHAS Y ONTHYCCKOU CHITBI YCTaHOBKY, TIPOBECTH nabopaTtopHoOi
COOMpAIOIIEH JIMH3BI. U3MEPEHUS U paboThI.
BBIYHCIICHUS 110
WHCTPYKITUH.
4417 dopmyIia TOHKOM JIUH3BI. 3HaTh BBIBOJ (POPMYIIBI YMeTh pacCUuThIBaTh Pemrenue 3amau, | § 51 20.12.23
YBenudeHue JIMH3HI. TOHKOH JTWH3BI OTNITHYECKYIO CHITY X o(hopMIICHHE.
JIMH3EI, €r0 JIMHESHHOE
YBEJIIMUYCHHUE.
45/8 Kontponbras padota 3a | 3Harh MaTepuain rias 1 - 6 YMeTh pemmath u Pemenue 3anau. 21.12.23
MIOJTYTOJTHE 0pOpPMIISITh pacueTHBIC
3aJ1a9M.
46/9 AHanu3 KOHTPOJIBHOM paboTHI. 3HaTth ombIT HeloTOHA, YMeTh aHAIU3UPOBATH Amnamu3s Tekctau | 8 53 26.12.23
Jlucniepcus cBerta. MTOHATHE TUCTICPCUU CBETA, (bu3nYecKue SIBICHHUS, COCTaBIICHUE
CIEKTpa. CBS3aHHBIE C TUCIIEpCHEH | TJIaHa OTBETa
CBeTa. JUTSL pAaCKPBITHUS
TEMBI.
47/10 | UnTepdepenHnns cBeta. 3HaTh MOHSATHS: YMeTb cTpOUTh X014 Ananu3 8§54 27.12.23
HekoTopsie npumeHeHus uHTep(depeHINs, KOTEPEHTHbIE | JIydel B TOHKUX IJICHKaX | Ka4eCTBEHHBIX
uHTEpEepeHIUN. BOJIHBI, IPOCBETJICHUE ONTHKHU. | U B MPOCIIOIKE BO3AyXa | 3ajad.
MEXY CTEKJISTHHOM
IJIACTUHKOHU U
MOJIOKEHHOM Ha Hee
TJTOCKOBBIMYKJIOM
JIMH30M.
48/12 | dudpaxius ceeta. 3HaTh OMpe/IeeHNe YMeTb 00BACHATH Pemrenue 3anau, 856 28.12.23
mudpakiun, Teoputo Openensi, | IPUUKUHBI TUGPaKITT aHaJIU3 TeKCTa
Tudpakiys Ha Kpyriaom yueOHUKa.
OTBEPCTUU
49/12 | dudpaxkiuoHHas pemerka. 3HaTh YCTPOMCTBO CocraBieHue 8 58 9.01.24
JIaboparopHas pabota Ne6 OTNTUYECKOTO Tipudopa TECTOBBIX

«M3mepenue IIMHBI CBETOBOM
BOJIHBDY.

T(QPaKIIMOHHON PeIIeTKH,
yCIIOBUE MaKCUMyMa U
MUHUMYMa.

BOIIPOCOB TI0
TEKCTY ydeOHUKa
C Yy4eToM




ocoOeHHOCTEH
COCTaBJICHUS
tecra. [loBropurh
IIOHATHUA

POJOJIbHAS
BOJIHA ,
noTIepeYHast
50/13 | [TomepeyHOCTh CBETOBBIX BOJIH. 3HaTh B YeM 3aKIII0UAETCA YMeTh 1oKa3bIBaTh Pemenue 3anau 8 60 10.01.24
[Monsipuzanus cBera. SIBJICHUC TIOJIIPU3AI[UHU CBETa, | IMOMEPEYHOCTh CBETOBBIX | M3 TECTa.
MTOHATHE €CTECTBEHHBIA CBET, | BOJIH.
roTiepeyHasi BOJIHA.
51//14 | Bunsl u3nydenuii. cTounuku 3HaTh KJIACCUDUKAIIUIO YMeTh OOBSICHSTH Ananm3 8 66 11.01.24
CBeTa. W3ITyYeHUHN U TIPUMEPHI MIPUPOJTY U3ITYICHUS U BOIIPOCOB H
HMCTOYHUKOB CBETA. MIOTJIOMIECHUS CBETA MOJITOTOBKA K
TEJIaMHU. TECTY.
52/15 | CeKTphl U CIIEKTPATBHBIN 3HaTh pacnpeencHne YMeTh paznnyaTh CocraBiienue 867 16.01.24
anammu3. JlJaboparopHast pabota SHEPTHHU B CIIEKTpE. COCTOSTHUS BEIIECTBA [0 | TIaHA OTBETA IO
No7 «HabntoieHre CIjIonHoTO 1 YCTpolCcTBO CIEKTPOCKOTIA U UX CHEKTpPaM. MaTepuany TeMBbI.
JINHEYaTOro CIIEKTPOBY. cniektporpada. CocTaBuUTh
CcO0O0IIIEHNE 110
ounorpadpun
Pentrena.
53/16 | IlIkana 37eKTPOMAarHUTHBIX 3HaTh OCHOBHbBIE CBOMCTBA YMeTb onpenensthb Paz6op 868 17.01.24
U3ITy4YeHU . UH(PAKPaCHOTO , Mana3oH UIMH BOJIH KayeCTBEHHBIX
yIABTPapHOIETOBOTO U JTAHHBIX BUJIOB BOIIPOCOB T10
PEHTT€HOBCKOTO M3TY4eHUs, U3ITy4YeHHUS, TeMe.
pacripeienieHue U3TYyYeHUN M0 | XapaKTepu30BaTh CocraBienue
JUIMHAM BOJIH. 3aBUCUMOCTD CBOICTB TaOIUIbI: BUJ
U3ITy4YeHUs OT JUIUH U3ITyYeHUS
BOJTH. JMana3oH,
UCTOYHUK,
CBOICTBA,
MIPUMEHCHHE.
DJIeMeHTBI TeOpuu
OTHOCUTEJIbHOCTH.
54/17 | 3aKOoHBI AIIEKTPOAUHAMUKH U 3HaTh NOHSITHUS «TEJO YMeTh 00BSICHUTD AHanu3 8§61 18.01.24




MMPUHOHXIT OTHOCUTCIIBHOCTH.

OTCUcCTa», «CHUCTCMA OTCUCTa»
, MHCPpIHAJIbHAA CUCTEMA
OTCUCTA.

MPUHIIATL
OTHOCHUTECIBHOCTH
Tlanuies, okt A.
MaiikenncoHa u 3.
Mopin.

MU3YYEHHOTO
Marepuana,
MMOBTOPEHHUE TEMBbI
«OTHOCUTENBHOC
Tb JBIKEHUA.

55/18 | IloctynaTsl TEOpHUH 1 3HaTh PHU3NUECKOe YMeTh NpUMEHSATh UX Pemenue 3amad u | § 62 23.01.24
OTHOCHTEIILHOCTH COJIepKaHHe TIOCTYIaTOB JUISL TOKa3aTeNbCTBA MOBTOPEHUE TEMBI
TEOPUU OTHOCUTEITBHOCTH. CJIEACTBHI crienralbHON | «/[Bro>keHue tena
TEOPUU O] AEUCTBUEM
OTHOCHTEJIEHOCTH. HECKOJIBKUX CHID).
56/19 | OcHOBHBIE CTIEICTBUS U3 1 3HaTh (PU3MUECKYIO CYIITHOCTh | YMETh IPUMEHSTh Pemenue 3amau, | § 63 24.01.24
MOCTYJIATOB TEOPHU 3aKOHA B3aUMOCBSI3M MacChl U | SJIEMEHTHI MOBTOPEHUE TEMBI
OTHOCHTEIIEHOCTH CKOPOCTH, TPAHUIIBI PENATUBUCTKON «Cuna n
MIPUMEHUMOCTH MEXaHUKH JTIMHAMUKH. UMITYITBCY.
HeroToHna.
57/20 | DeMeHTHI peNITUBUCTCKOM 1 3HaTh (PU3UYUECKYIO CYITHOCTh | YMETh peliarh 3aaui ¢ | AHaiu3 Kpatkux | 8 64 25.01.24
JTMHAMHKH. B3aUMOCBSI3U MacChl U NIPUMCHECHHUEM TIOHSTHST | HTOTOB TJIaBHI 9
SHEPTHH. SHEPTHSI.
58/21 | KonTtposbHas padota Ned o Teme 3HaTh MaTepHa Iiassl §,9. YMeTb periaTh 3aa9H, Odopmnenue 30.01.24
«OnTuka» YUUTHIBAs JIOTHUECKYIO 3ajad.
HENOYKY PEIICHHUS.
KBantoBas ¢pusnka 27
CBeTOBbIE KBAHTBI 8
59/1 3aposkieHue KBaHTOBOM Teopuun. | 1 3HaTh TEOPUIO MO TEME : YMeTh naTh aHaIU3 869 31.01.24
doTtorddext «DIeMEeHThI TeOpUHn HUCTOPUYECKOTO
OTHOCHUTEIILHOCTH. MaTepuaa 1o
3uatp nousTHe Gotodrddexra | 3apoKICHUIO0 KBAHTOBOM
TEOPUHU.
60/2 Teopus dororddexra. 1 3Hathb 3aKoHbI poTodPdexTa . | YMETh OTBEYaTh HA 869 1.02.24

Pemenue 3anay Ha IpUMEHEHNE
yYpaBHEHUI DWHIITEMHA.

3Harte nousTus «Pabota
BeIXOda» «KuHeTnueckas
SHEpPrus», GopMyiy cBs3u
MEXy JUIMHOW BOJIHBI U
4acTOTOM.

KayeCTBEHHBIE BOIIPOCHI
o gotoaddexry , ymers
0O0BSCHATH 3aKOHBI Ha
OCHOBAaHUHU KBAHTOBBIX
IIPEACTABICHUHN.

YMeTh BeIpaxarh
CKOPOCTb , IOCTOSIHHYIO
[Tnanka u3 hopMynsl




DiHIITERHA.

61/3

[Tpumenenne porodrddexra

YMeTh 0TBEUATH HA
KaueCTBEHHBIE BOIIPOCHI
o poroaddekry , ymers
0OBSICHATH 3aKOHBI Ha
OCHOBAHUU KBaHTOBBIX
MPECTABICHU.

YMeTb BbIpaxkaThb
CKOPOCTb , IOCTOSTHHYO
[Inanka u3 popmMyisl
DWHIITEHA.

§70

6.02.24

62/4

@DOTOHBI.
KopmyckyisipHO — BOJIHOBOM
TyaJln3M

3Hath onpeesneHue GoToHa.

[Ipumenenne potorpdexra

YMeTh onucarthb
YCTPOMCTBO U MPUHIIUIT
JIEWCTBUSA
($hOTOAIEMEHTOB,
dboTopene u
(bhoTOpE3NUCTOPOB

§71

7.02.24

63/5

JlaBieHue cBerta.

[Ipumenenne Gororddexra

YMeTb 00BSICHATH
JaBJICHHE CBETA C TOUKU
3peHust
3JIEKTPOMAarHuTHOM U
KBaHTOBOU TEOPUIA.

§72

8.02.24

63/6

XUMHYECKOE IEUCTBUE CBETA.

3HaTh ONpeeieHue
(hOTOXMMHYECKOM peaKilnH,
(dhoTocuHTE3A.

YMmeTb GopMynupoBaTh
3aKOHBI (JOTOCHHTE3a

Penrenue 3amay.

§72

13.02.24

64/7

Pemenue 3agau no reme
«CBeTOBBIC KBAHTEI»

3HaTh OCHOBHBIE MOHATHS U
3aKOHBI poTodddekTa.

YMeTb aHaIU3UpPOBaTh
IpOOJIEMHYIO CUTYaLIUIO
3aJauu ¥ UCKaTh IMyTH
pasperieHusl.

Pemenue
TECTOBBIX
3aJaHUH.

14.02.24




65/8 | Konrponbhas pabota NeSmo teme | 1 3HaTh MaTepuan riassl 11 Ymerts pemiath 3a1auu ¢ | HaBbik 15.02.24
«CBeTOBBIE KBAHTHD» UCIIOJIb30BAHUEM TEOPUH | 0(OPMIICHUS
O CBETOBBIX KBAHTaX . 3a7a4 v
MOJIrOTOBKA
COOOIIEHHUS O
ouorpaduu .
Pesepdopna.
ATOM H aTOMHOE SI/IPO. 19
66/1 | Crpoenune atoma. OIBITHI 1 3HaTh MMOCIIE0BATEIEHOCTh YMeTb pacKkpbITh Ananmus tembi | § 74 20.02.24
Pesepdopna. pa3BUTHS YUEHHS O CTPOCHUH | HECOBMECTUMOCTh COCTaBJICHUE
aToma. TUTaHETapHON MOJIEITH TUTaHa OTBETA IO
aToMa C 3aKOHAMH TEKCTy yueOHUKa
MEXaHUKH H u
3IIEKTPOINHAMUKH. JOMOJIHUTEILHON
JUTEparype.
67/2 KsanToBbie moctynarel bopa. 1 3HaTh MOCIEA0BATEIHHOCTD YMeTh m3o0paxaTh Ananu3 875 21.02.24
Mopens aToMa BOAOPOAa o MTyTH BBIXOJIa U3 KPU3UCA JarpaMMy Tpex BOTIPOCOB T10
bopy. KJIaCCUYECKON (PU3HKH , O SHEPTreTHUYECKUX TEKCTY U
BO3HMKHOBEHHH KBaHTOBOI YpOBHEH U ONpEAesaTh pelleHre 3aa4 ¢
buzuky. BO3MOYKHbBIE YaCTOThI COOTBETCTBYIOIIU
U3ITy4YeHUS TIpU M oopMIIEHHEM
Nepexo/Jie U3 OJTHOTO 3ajad.
COCTOSIHUS B IPYTOE.
68/3 Crpoenue aToMHOrO spa. 1 3HaTh MOJENb AApa aToma , YMeTh NpUMEHUTH Cucremaruzaius | § 78 22.02.24
SlnepHble CUIIBIL. HOBBIN BUJI B3aUMOJICHCTBUS dbopMyIy SHEpruu CBS3U | 3HAHUH IMyTeM
MEX/1y YaCTHIaMH , ATOMHBIX fJIEp JUIS U3Yy4eHUs
COCTaBIIAIOLIMMHU SIAPO aTOMA.. | PELIEHUs 3a]au. KpaTKUX UTOTOB
ry1aBsbl 12
69/4 DHeprus CBA3U aTOMHBIX sI/IEp. 1 3HaTh CyTh COBPEMEHHBIX YMeTb pacKpbITh Pemrenue tecra. | § 80 27.02.24
METOJIOB OOHApYKEHUS U MPUHIINI JEHCTBUS U
UCCIIEIOBaHUS SJIEMEHTAPHBIX | Ha3HAYeHHE MIPHUOOPOB,
YaCTHUII U SJIEPHBIX PETUCTPUPYIOLIUX
pEeBpAITHUA. YaCTHUIIBL.
70/5 | PanmoakTUBHOCTS. 1 3HaTh onbIT bekkepens, YMeTh onpenensaTh Pemenne 3amau, | § 82 28.02.24
olpeieneHne CBOICTBA COCTABIISAIONIUX | TIOBTOPEHUE TEMBI
PaTIrOaKTUBHOCTH, W3JIyYEHUH , OTINYUA , «JleiicTBUE
COCTaBJISIIOIIME JIMara3oH JUIMH BOJIH. MarHuTHOTO TOJIS

PaaOaKTUBHBIX H3queHHﬁ.

Ha JIBUOKYLLIUICS




3aps.

71/6 | Bunsl paaoakTUBHOTO 3HaTh TPUPOTY YMeTh 3aruchiBaTh Pemrenue 3amau u | § 83 29.02.24
U3ITy4eHUS. pPaMOaKTUBHOTO pacraja u peakuuu anbda-, Oera-, ux o(hopMIICHHE.
€ro 3aKOHOMEPHOCTH. raMMa- pacriajioB.
72/7 | 3aKkoH pagMOaKTUBHOTO paciaja. 3HATh TOHSTHE MIEPHOA YMeTh NpUMEHSTh Ananus u 8§84 5.03.24
[lepnon nomypacnana. NOJTypacmaia, BEIBOJ 3aKOHA | 3aKOH MU pEIICHUHN KOHCITEKT TEKCTa ,
paZMoOaKTHBHOTO pacraja, ero | 3ajaad. pemieHue 3aaa4q
CTaTUCTUYECKHI XapaKTep.
73/8 | MeTobl perucTpaiyu u [TonsTHE 00 IIEMEHTAPHBIX Pemenue 8 86 6.03.24
HAOJTIOJICHUS dJIEMEHTaPHBIX YaCTHIIAX M UX CBOMCTBAX, HX TECTOBBIX 3a/1a4.
YaCTHI] KJ1accu(uKaIuio,
MpeBpalleHue CBETa U
BEIIIECTBA.
74/9 | UckyccTBeHHas 3HAaTh MPUHIIATT YMeTb MpUMEHSITh Pemenne 8 87 7.03.24
PaJIMOaKTUBHOCTG. SIaepHbIe HCKYCCTBEHHOTO MPEBPAIICHUS | OCHOBHBIC (DOPMYJIBI: tecta. [loBTOpeHn
peaknuu aATOMHBIX SIJIEp, OTKPBITHE IpaBUTAIMH, TJIOTHOCTH | € TeMbl «Cria
HEHTpOHA. JUTSL PEIICHUS 3a/1a4. BCEMHUPHOTO
TATOTCHHS,
aHaJIU3 BOIPOCOB
K TEME U
MO IPOOHBIH
OTBET.
75/10 | [denenue snep ypana. llennas 3HaTh MEXaHU3M JEIICHUS VYmers pemiath 3agaun ¢ | HaBbik perrenus | § 88 12.03.24
peaKiys JeTICHMS. SIep ypaHa, TIOHATHE O UCTIOJIb30BaHUEM KOMOWHHUPOBaHH
ICITHBIX SJICPHBIX PEAKIIUSX. SIICPHBIX PEAKIIHA. BIX 3aJ1a4 .
76//11 | SlnepHsblit peakTop. 3HaTh YCTPOMCTBO U MPUHIUI | YMETh OOBSICHUTH CocraBuTh 8 89 13.03.24
JICWCTBUS SIIEPHOTO PEAKTOpa, | MPOIECC SACPHBIX CXEMY SITICPHOTO
3HATh TIOHATHE KPUTUICCKON peakiuii Ha OBICTPBIX M | peakTopa,

MaccChbI.

Ha MEJUICHHBIX
HEUTPOHAX.

peuieHue 3aaaq.




771112 | TepmosiiepHbIE PEaAKIIHH. 3HaTh ompeeieHue YMeTh OOBSICHUTH C 890 14.03.24
TEPMOSICPHON PEaKIHH. TOYKHU 3PEHUS 3aKOHA
COXpaHEeHHUS YHEPTUU
IPOIIECC BBIJICICHUS
SHEPTUH.
78/13 | [IpumeHeHHE SOCPHON SHEPTHUU. 3HaTh OINpesesieHne YMeTb 0OBSICHUTS C Cucremaruzaius | § 92 19.03.24
TEPMOSIACPHON pEaKIUH. TOYKHU 3PEHUS 3aKOHA 3HAHUW MyTEM
COXpaHEeHHS YHEPTUU W3YYCHUS
IIPOIIECC BBIIEIICHUS KpPaTKUX UTOTOB
SHEPIUH. riaBel 12
79//14 | Pemenue 3a71a4 Ha ONpEICIICHHIE 3HaTh BO3MOKHOCTH YMeTh UCHOIB30BaTh Hagwix pemienus | § 93 20.03.24
SHEPTHHU BBIXOJA SICPHOU MPAKTUYECKOTO TIOTydEHUS 3aKOHBI COXpAaHEHHS MTPH | KOMOMHUPOBAHH
peaKIuy. 00JIBIIIOTO KOJIMYECTBA peleHnn 3a1a4. BIX 3ajad.
SHEPTHHU B PE3yJbTaTe JICTICHHS
saep.
80/15 | buonormueckoe AeHCTBUE 3HATh NPUHIIMII IOJyYEHUS U | YMETh NPUMEHSATh Ymeth 8§94 21.03.24
PaJMOAKTUBHBIX U3ITydeHUH. MPUMEHEHHs PAJHOAKTHUBHBIX | pemiaTh 3a/1a4d C MIEPEBOIUTH
M30TOMOB B PA3JIMYHBIX UCTIOJIb30BaHUEM Maccy U3 OJJHOM
OTpaciisiX HAYKd U TEXHUKH U30TOTIOB. e IMHUIIBI
[IpaBuna 3amuTel OT U3MEPEHUS B
paMOaKTHBHBIX M3JTydEHHH. JPYTyIo, pemarh
3a7a9u "
0(hOpPMIISITH HX.
81/16 | Tpu sTana B pa3BUTHU HUIUKU [TonsiTie 06 37eMeHTapHBIX YmMerts pemath 3agaun ¢ | [loaroroBka 895 3.04.24
AIIEMEHTAPHBIX YACTHII. YacTHUIIaX M UX CBOMCTBAX, UX | UCIOJbH30BAHUEM TEOPETHYECKOTO
KJ1accuUKAIHIO, SICPHBIX U MaTepuaa Jist
npeBpalieHie CBeTa U TEPMOSICPHBIX PEAKIIUH. | IPOXOMKIACHUS
BCIIECTBA. TecTa.
82/17 | OTKpbITHE TO3UTPOHA. [TonsiTHe 06 37eMEeHTapHBIX YMeTh peniath 3aJ1a4u C 8 96 4.04.24
AHTHYACTHUIIBL. YacTHUIaX M UX CBOMCTBAX, UX | UCIOJbH30BAHUEM
KJ1accupUKaIHio, STICPHBIX U
npeBpalleHe cBeTa u TEPMOSIIEPHBIX PEAKITUH.
BEIIECTBA.
83/18 | IloBTOpHTETHHO-0000IIAOIIINI 3HATb ONBITHBIE OCHOBBI YMeTh pemaTh 3a1a4u Pemenue tecra. | moBtopu | 9.04.24
ypok «Pa3BuTHE TIpeaCTaBIeHUN (u3KMKM aToMa ¥ aTOMHOTO T 8§ 69 -
O CTPOEHHHU M CBOMCTBAX S7Ipa, SKCIIEPUMEHTATbHBIC 8 96

BCIICCTBA».

METO/Ibl UCCIIEOBAHUS
CTPYKTYpBI BEIIECTBA.




84/19 | .KoutponpHas padora Ne6«AToM 3Hath MaTepuan raasel 12-14 | Ymers pemars 3a1a4u. HaBbik 10.04.24
U aTOMHOE SIIpO». oopmIIeHHS
3a/1ad4.
AcTpoHOMUSA
85/1 | Cucrema 3emurs—JIyHa. 3uarhk nousTHs Gaszsl JIyHbI, CocrasicHue 8100 11.04.24
COJIHEYHBIX U JTYHHBIX CXEMBI IBIKEHUS
3aTMEHUM, . MJIaHEThI IO
SITAIITHICCKOM
opbure u
OTMETHUTh
OCHOBHBIE
TOHSITHSI: PAIHYC
—BEKTOD,
MIEPUT eI,
adenuii, hokyc,
IIEHTP DJUTUTICA.
86/2 dusndgeckas IpuUpoja TIAHET U Knaccudukanmst HeOeCHBIX YMeTh gaBaTh Cucremarusamus | § 101 16.04.24
MasbIx Ted COJIHEYHON CHUCTEMBI. Tell. CPaBHUTEIIBHYIO 3HaHUU MyTEM
XapaKTEPUCTHKY H3y4YCHUS
HEOECHEBIX Tell. KpaTKHX UTOT. TJI.
15.
87/3 Cosmane. OCHOBHEIE 3HaTh NPUHIMI ONIPEACIICHUSI | YMETh ONPENeATh M0 CocrasiieHue §102;8 | 17.04.24
XapaKTEPUCTHKHU 3BE3/I. Macchl 3B€3]l, OCHOBHEIE Ta0JIMIIE LIBETA IIaHa OTBET I10 103
xapaktepucTruky CoJiHIa U OTIpeNeTsATh TEKCTYy y4eOHHKa.
3BE€3]1 , CTPOCHUE COJTHEUHOM TEeMIIepaTypy 1
aTMochepsl. napameTpbl 3BE3/,
HMCTOYHHUKHU SHEPTHH
3B€E3I.
88//4 | DBoutroLMs 3BE3: POXKICHUE, 3HaTh (PU3HYECKUE TTPOLIECCHI YMeTh paccMaTpuBaTh Cucremaruzanus | § 105 18.04.24
JKU3HBb U CMEPTH 3BE3I. BHYTpH CounHIla, SBOJIIOLUIO 3BE3], 3HAaHUH 110
OTJIMYNTENLHBIE OCOOEHHOCTH | IOJIB30BaTLCS KpaTKHM HUTOTaM
npyrux 38e31 ot ConHia JarpaMmon rj1aBbl 16.
I'epummnpynra-Peccena .
89/5 Mieunblii yTh -HalIa 3HaTh KIacCU(PUKALIUIO YMeTh HCHOIb30BaTh AHann3 TekcTa 8§106;8 | 23.04.24
I'anaktuka. ['amakTuky. TYMAaHHOCTEH, TOHATHE 3akoH Xa0bma s W3Y4YEHHOTO 107
TaJIAKTHKH UX aHaM3a yaaaeHus MaTtepuana u
KJIaCCU(UKAIHUIO. rajakTHK. COCTaBJICHUE

KPaTKoOro




KOHCIICKTA.

90/6 | CrpoeHwe U BOIOLUS 3HATh MOHATHE KOCMOJIOTHS, YMeTh pemiaTh 3a1a4u Pemrenue tecta. | 8 108 24.04.24
Bcenennoi. TE€OpUs paCIIUPECHUS Ha OIPEJEIEHNUE MACCHhlI,
Bcenennoi, paguyc u BO3pacT | JMHEWHOTO AUaMETpa
BceneHHOM. IIJIaHET.
3Hauenune GpU3MKHU A5
MOHMMAHMS MHPA U PA3BUTHSA
NMPOU3BOIUTEIbHBIX CHJI
91/7 Enunas pusnyeckas kaptuHa Nwmets npencrasieHue o YMeTh T0Ka3bIBaTh Nzyuenue sakimoue | 25.04.24
MHpA. MEXaHUYECKOH, , €IUHCTBO CTPOCHUSA IIPOWJIEHHOT O HHE
AJIEKTPOMATHUTHOM, MaTepHH , MaTepuaa
COBpPEMEHHOU (hHU3UIECKOI 00BEKTUBHOCTD
KapTUHE MHpa. HAyYHOTO
MHUPOBO33PEHUSI.
JlabopaTopHbIii NPAKTHKYM.
92/1 [IpakTruueckas padota Nel 3HaTh (U3UYECKOE MTOHATHE YMeTh aHAIU3UPOBAThH Brimonnenue OTYET 2.05.24
«OmnpeneneHre NHAYKTABHOCTH WHAYKTHBHOCTD . TEOPETHUYCCKHH MPaKTUIECKOH
KaTyIIKN. MaTepHuall ¥ MPaKTHYECKH | paboTHI,
OTIpe/ICISITh 3HAYCHUE UCTIOJB3YS
WUHIYKTHBHOCTH. HE00X0IMMOe
000pyI0BaHKE
93/2 [IpakTueckas paborta No2 [ToHuMaTh CMBICI IOHATUNA YMeTp nonyvarsb Brimonnnenue OTYET 7.05.24
«3ydeHnune cBOMCTB MOCTOSTHHBIX MarHUTHOE T10JIe, CHJIOBBIC KapTHUHBI CUIIOBBIX NPaKTUYECKON
MarHUTOBY» JMHUUA MarHUTHOTO TIOJIS, JIMHUNA MarHUTHOTO TIOJIST | paOOTHI,
BEKTOpP MarHUTHOM MHAYKIIMH. | BOKPYT MOCTOSIHHBIX UCTIOJIB3YS
MarHUTOB, HAXOIUTh HE00X0IMMOoe
MOJIFOCA MarHUTHOU o0opynoBaHue
CTPEJIKH Y MarHuTa.
94/3 [IpakTuueckas pabora Ne3 3HaTh NOHATHE MPEJIOMIICHHE | YMETh ONHUCHIBATh U Brimonnenue OTYET 8.05.24
«M3mepeHune nokazaress CBETa, 3aKOHBI IIPEJIOMIICHUSI. | OOBSCHSITH PE3YJIbTAThI MPaKTUYECKON
MIPEIOMIICHHUS CTEKJIa C TIOMOIIBIO JKCIIEPUMEHTOB, paboTHlI,
MHUKPOCKOTIa» OTIHpAasiCh Ha UCIIOJIB3YS
TEOPETUYECKUI HeoOxoIuMoe
MaTepual. 000pyOBaHNUE.
O0o0marniee noBTOpPeHUE
95/01 | Mexanuka 3HATh NOHATHS NYTh , YMeTh u3MepsTh BpeMs, nosrope | 14.05.24
TepeMeleHus , CKallIpHas U paccTosiHUs, CKOPOCTh U HUE




BEKTOPHBIC BEITMYUHEI.
3HaTh MOHATHS CUCTEMA
OTCUeTa, MapamMeTpsl
JIBUKCHHUS , CBSI3h MEKTY
HUMH, OIpeieicHue rpaduka
JIBMOKCHUS.

ITonumats cmbich 1-1o,2-10,3-
ro 3aKkoHOB HrerotoHa

3HaTh 3aKOH BCEMHUPHOTO
TSITOTEHUS ;CUJIBI TSHIKECTH
,BEC, CHJIBI YIIPYTOCTH ,

TPEHMUSI; TOHATUS AePopMariusl.

3HATh 3aKOH COXPAHEHUS
nMIynbca .I'paHuibl
MPUMEHUMOCTH 3aKOHa
COXPAHEHHS .

3HaTh 3aKOH COXpPaHEHUs
sHepruu. ['paHuib
IPUMEHUMOCTH 3aKOHa
COXPAHEHHUS SHEPTUU

CTPOUTH TPaPUKH.
YMeTb BeIpaxaTb OJHY
BEJIMUMHY Yepe3 Ipyrue,
CTPOUTH TpapUKH
[IpuMeHATH 3aKOHBI
Herorona s
OTpeesIeHUs
PaBHOIEHCTBYIOLIEH
CHJIIBI TI0 (hopMyIe U 1o
rpaduky. Onpenensrs mno
rpauKy UHTEPBAJIbI
JIEWCTBUS CHJIBI.

YMeTh HCTI0Ib30BATh
bopMyIIBI, TPUMEPHI
JNEUCTBUS CHJI U
OOBSICHATH UX
MPOSIBIICHUE.

YMeTh OOBSCHATH U
IIPUBOIUTH IIPUMEPbI
IIPAKTHYECKOTO
WCIIOJIb30BAHUS 3aKOHA.
YMeTh BBIUUCIATH
CKOPOCTb Ha4aJabHYIO
WIM KOHEYHYIO U3 3aKOHa

COXpaHCHHSI.
96.02 | MosekynsipHO — KHHETHYECKas [Tonumatp Qu3nueckuii CMbICI | YMETh BBIUUCIIATD nosTrope | 15.05.24
sHeprus ra3os. TepMoauHAMUKA MKT, npuBOauTE IPUMEPHI, napameTphl, HUE
OOBSICHSFOIIIE OCHOBHBIC XapaKTePU3YIOIINE
nosoxenuss MKT, ypaBHeHHE | MOJICKYJISIPHYIO
MenneneeBa — Kiianeiipona 1 | CTpyKTypy BellleCTBa,

ra3oBbI€ 3aKOHBI.
3HaTh CMBICI (PU3UYECKUX
BEJIMYUH : KOJIMYECTBO
TEIJIOTHI, yJeIbHas
TEIJIOEMKOCTb , BIQKHOCTh
BO31yxa. OnuchIBaTh U
OOBSCHATH UCTIAPEHUE .
KOHJICHCAIIMIO, KUTIEHHE.

OTIPE/ICISITh XapaKTep
u30TpoIecca o
rpadukam.

YMeTh OOBICHSTH
npeoOpazoBaHue
SHEPTUU NIPU U3MEHEHUU
arperaTHoro COCTOSTHUS
BEIIIECTBA, U3MEPSAThH




3HaTh BHYTPEHHEE CTPOCHUE
BEIECTBA; PUINUCCKUE
SIBJICHUS. Y IeJIbHAs TEIUIOTa
TJIaBJICHUA, KPUCTAJLJIU3allUH.
3HaTh 3aKOHBI TCPMOJUHAMHKHU

BIIAYKHOCTb.
YMeTb NpUMEHATH
3aKOHBI TEPMOJMHAMUKH
K pa3JINYHbIM
npoueccam. Y MeTh
IIPUMEHSATH 3aKOH
COXpaHEHUsl DHEPTUH B
TEIJIOBBIX ITpoLIeccax

97.03 | DmekTpocTaTuka 3HaTh BUJBI 3aPsI0B, 3aKOH OOBsICHATD noBTope | 16.05.24
Kynona, Buzpt AIIEKTPHU3AIHIO TEJ, OIBIT HUE
KOHJICHCATOPOB. Kynona, npumenenne
KOHJICHCAaTOPOB.
98/04 | KonTponbHas paboTa 3HaTh CMBICI OCHOBHBIX YMeTh OOBACHATH U Odopmienue 21.05.24
Ne7(urorosas) (bu3MUECKUX BETUYHH. ONMCHIBATh GU3NYECKUE | 3ajau.
SIBIICHHSI, CTPOUTH
JIOTHYECKYIO CHCTEMY
pacCyxJICHHIA.
99/5 O6006menue kypca 11 xmacca. 22.05.24

23.05.24




Kpurepuu oueHMBaHusA JOCTHKEHUSA 00yYAIOIIMXCH

OuneHka yCTHBIX OTBETOB

Ouenka «5» cTaBUThCS B TOM Cllydae, €clid OOYyYarOUIUIiCS MOKAa3bIBAET BEPHOE
MOHUMaHUE (PU3NYECKON CYIIHOCTH PAaCCMAaTPUBAEMBIX SIBIICHUA W 3aKOHOMEPHOCTEM,
3aKOHOB M TE€OPHil, a TaK e MPaBUIbHOE ONpeeseHne PU3NYECKUX BEJIMYUH, UX €JIMHULL
U CHOCOOOB M3MEPEHUs: MPAaBUIBHO BBIMOIHIET YEPTEXKH, CXEMbl U TpaUKU; CTPOUT
OTBET MO COOCTBEHHOMY ILIaHY, CONPOBOXKJIAET PACCKa3 COOCTBEHHBIMH IPUMEpaMH,
yMEeT MPUMEHSTh 3HAHUSI B HOBOW CUTYallMW MPU BBIMOJHEHUN NMPAKTUYECKUX 3aJaHUM;
MOKET YCTAaHOBUTH CBS3b MEXIY M3y4YaeMbIM M PAHEE M3YUYCHHBIM MATEPHUAIIOM IO KypCy
($u3MKy, a TaKKe C MaTepuaIoM, YCBOCHHBIM MPU U3YYECHHUH JIPYTUX NPEIMETOB.

Ouenka «4» CTaBUTHCS, €CIM OTBET OOYYalOUIErocs YAOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUAM Ha OIEHKY 5, HO JaH 0e3 HMCHOJb30BaHMSI COOCTBEHHOTO IJIaHA, HOBBIX
npuUMepoB, 0e3 NMPUMEHEHHs 3HAHWI B HOBOM CUTyalluu, 6€3 HCIOIb30BaHUS CBS3EH C
paHee H3YyYEHHBbIM MaTEpUaIOM M MaTE€pUaJOM, YCBOEHHbIM IIPU HW3YYEHUH Jp.
IPEIMETOB: €CIIM 00 yYarOIIMICs AOMYyCTHII OJHY OIMOKY UK He OoJee ABYX HEAOUYETOB U
MOJKET WX UCIPABUTH CAMOCTOSITEIHLHO WM C HEOOJIBIION MOMOIIBIO YUUTETIS.

Onenka «3» CTaBUTHCS, €ClU OOYYaIOIIMICS MPABUIBLHO MOHUMAET (HU3UYECKYIO
CYIIHOCTh pPacCMaTPUBAEMbIX SBJIECHUA W 3aKOHOMEPHOCTEH, HO B OTBETE HMMEITCS
OTJeIbHbIE TIPOOEIbl B YCBOGHHWU BOMPOCOB Kypca (GU3HKH, HE MPEMSTCTBYIOUIUE
NaJdbHEUIIEMY YCBOCHHMIO BOIIPOCOB IPOrPAMMHOIO MaTepuana: YMEET IPUMEHSTh
MOJIYYE€HHBIE 3HAHUSA TPHU PEIICHUH MPOCTHIX 33/1a4 C MCIOJIb30BaHUEM TOTOBBIX (hopmy,
HO 3aTPYyIHSETCS MPH PEIICHUH 3a7a4, TPEOYIoMuX npeoOpa3oBaHus HEKOTOPHIX POPMYIL,
JIOTYCTHII He OoJiee oHOM TpyOoii OIMMOKK U ABYX HEJOYETOB, HE OoJiee OAHON rpyOoi u
oJlIHOM HerpyOoi omubku, He Oosee 2-3 HEerpyObIX OMMOOK, OJHON HETpyOO# OmUOKHU U
TPEX HENOUYETOB; JONMYCTHI 4-5 HEJOUETOB.

Ouenka «2» cTaBUTCS, €ClIM OOYyYalOIIMIICS HE OBJIaJlel OCHOBHBIMU 3HAHUSIMU U
YMEHHUSMH B COOTBETCTBUU C TPEOOBAHUSIMHU MPOrPaMMBbI U JOMYCTUI OOblIe OUIMO0K U

HEIOYETOB YEM HEOOXOIUMO IJIS OLIEHKH «3.



OuneHka KOHTPOJIBHBIX padoT

Ouenka «5» craBuTca 3a pabOTy, BBIMNOJHEHHYIO TOJHOCThIO 0€3 OIIMOOK U
HEJI0YETOB.

Ouenka «4» ctaBUTCA 32 padOTy BBINIOJHEHHYIO MOJHOCTBIO, HO MIPU HAJIUYHUU B HEH
He OoJsiee OJTHOM TpyOOil M OJHOW HErpyOOil OIMMOKHK U OJHOTO HeNo4ETa, HEe OoJiee TPEX
HEJI0YETOB.

Ouenka «3» cTaBUTCS, €COM OOYyYalOUIUMNCSA MPAaBUJIBHO BBIMOJIHWI HE MeHee 2/3
Bcell pabOThI UK JOMYCTUII He Oosiee OHOM rpy0oil OlMOKY U.JBYX HEIOUETOB, HE Ooree
OJIHOU TpyOo¥ OMIMOKK M OJHOM HErpyOoil omubOku, He 0osee TpeX HErpyObIX OIIMOOK,
OJIHOW HerpyOoW OmMOKKM W TpeX HEeAO0YETOB, MpU Hamuuuu 4 - 5 HeJOuETOB.

Onenka «2» CTaBUTCS, €CJIIM YUCIO OMIMOOK U HENOYETOB MPEBBICHIO HOPMY IS

OIICHKU 3 WJIU TIPaBUJILHO BBITIOJTHEHO MeHee 2/3 Bceil paboThl.

Ouenka jJ1ad0paTopHbIX padoT

Ouenka «5» cTaBUTCS, €CIM 00YYAIOIIUIICS BBIMOIHSAET paboTy B MOJHOM O00BEME C
coOmro/iIeHneM HeoOXOIMMON TOCIe0BAaTEIbHOCTH TPOBEECHUS OMNBITOB M H3MEPEHUM;
CaMOCTOSITEJIbHO W PAllMOHAIBHO MOHTHUPYET HEOOXOJuMOe 00OpYIOBAaHME; BCE OIBITHI
OPOBOAUT B YCIOBUSX M peXHMaX, OOECIEeUMBAIOIIUX TOJyUYeHHUE MPaBUIbHBIX
PEe3YyIBTATOB M BBIBOJIOB; COOJIIOMACT TpeOOBaHMS MpaBUl OE30MMaCHOCTH TPYyJa; B OTUYETE
NPAaBIWJIBHO U aKKYPAaTHO BBHITIOJIHSAET BCE 3aMMCH, TAOJIUIIBI, PUCYHKH, YEPTEXKH, TpaduKy,
BBIUMCIICHUS; IPABUIILHO BBIMOIHAET aHAIU3 TTOTPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE «5» , HO OBLIO
JIOTYIICHO J[Ba - TPU HEJ04UeTa, He OoJee 0JHOM HeTpyOoil OITMOKU M OJTHOTO HEAO0UETA.

Ouenka «3» CcTaBUTCSA, €cilu paboTa BHIIOJIHEHA HE TMOJHOCTHIO, HO O0BEM
BHITIOJTHEHHON YacTH TakKOB, TIO3BOJIIET TIONYyYWUTh TMPaBUJIbHBIE pPE3yJdbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEJICHUS OTBITA U U3MEPECHUN OBLTN JOMYIICHBI OIIHOKH.

Ouenka «2» CTaBUTCS, €clUM paboTa BBHIMOJHEHA HE TOJHOCTBIO M 00BEM
BBHITIOJTHEHHOHN 4acTy pabOThI HE TIO3BOJISIET C/IEaTh MPABUIBHBIX BBEIBOJOB: €CIIU OIIBITHI,
W3MEPEHUS, BBIYUCIICHUS, HAOTIOIEHUS TPOU3BOIMINCH HEIIPABUIIBHO.
Bo Bcex cimydasix OlleHKa CHHUIKAETCsl, €CJIM ydalluiicss He coOntofan TpeOoBaHUM MpaBuil

0e30IacHoro Tpyaa.



IlepedeHns omuoOOK.

|. pyObie olunOKuU.

1. He3Hnanue omnpeneneHnid OCHOBHBIX NOHSATHW, 3aKOHOB, IPABHJI, IOJOKEHUN TEOPHH,
(bopmyI, 0OIIENPUHATHIX CUMBOJIOB, 0003HaYeHUs (DU3UUECKUX BEJIMYMH, CAUHUILY U3MEPEHUS.

2. HeymeHue BBIAETATh B OTBETE TJIABHOE.

3. Heymenuwe npuMeHATb 3HAHUS [JIs pELICHUA 3a7ad U OOBACHEHUA (HUIUUECKUX
SBJICHUI; HEMPaBWIBHO CHOPMYJIMPOBAHHBIE BOMPOCHI, 3aJaHUSl WM HEBEPHbIE OOBSICHEHUS
X0Jla MX pEIIEHHUs, HE3HaHWE MPHUEMOB PEIICHHs 3a7ay, aHAJIOTMYHBIX PAaHEE PEIICHHBIM B
KJlacce; OWMOKM, TMOKa3bIBAIOUIME HEMpaBUIbHOE TMOHUMAaHUE YCJIOBMS 3a/layd WU
HEIMPAaBUJIBHOE UCTOJIKOBAHUE PELICHHUS.

4. HeymeHue 4yuTaTh U CTPOUTH IPadKH U IPUHITUTTUATIBHBIC CXEMBbI

5. Heymenue mnonaroroButh K paboTe YCTaHOBKY WM J1abopaTOpHOE O0OpyAOBaHHE,
IPOBECTHU OIBIT, HEOOXOAUMBIE pacueThl WM MCIOJIb30BaTh IOJYUYEHHbIE JIaHHBIE JIJIS
BBIBOJIOB.

6. HeOGpexxHoe oTHOIIEHHE K J1a0OpaTOpHOMY 000PYI0BaHUIO.

7. HeymeHnue onpenenuTs MoKa3zaHus U3MEPUTEIHLHOTO prbdopa.

8. Hapymenue TpeboBaHu#t mpaBuil 6€30MaCHOTO TPY/a MPU BBHITTOJIHEHUH SKCTIEPUMEHTA.

I1. HerpyOnie omuokm.

1.HerounocTtu ¢hopMyIupoOBOK, ONPEACIICHUH, 3aKOHOB, TEOPHH, BEI3BAHHBIX HEIIOJTHOTOM

OTBETa OCHOBHBIX TMPHU3HAKOB ompeaensemMoro MOHATHS. OmuOKH, BbI3BAHHbBIC

HECOOJI0/ICHUEM YCIIOBUI MPOBEACHUS OIbITA WIM U3MEPECHHI.

2.0mmOKM B YCJIOBHBIX OO0OO3HAUYEHHUSX HA NPUHIMIHAIBHBIX CXeMaX, HETOYHOCTH

gyeprexel, TpaduKoB, CXEM.

3.IIpomyck miM HETOYHOE HAMTMCAHNE HANMEHOBAHUN eTUHUI] (PU3HUUECKUX BEIIMYHH.

4. HeparmoHanbHbI BEIOOP X0/1a pELICHUS.

I11. Hepouersl.

1.HepauuoHanbHble 3alKiCcH MPU BBIYUCICHUSAX, HEPALMOHAJIbHbIE MPUEMbl BBIYUCIICHUM,

npeoOpa3oBaHuil U peIIeHUs 3a/1a4.

2.ApudMeTrnyeckne OMMUOKH B BBIYMCIICHHSX, €CJIH OTH ONIMOKHA TPyOO HE HMCKaXKaroT

pPEaNbHOCTD MOJIYYEHHOTO pPe3yJIbTaTa.

3.0TaenpHBIE MOTPEIIHOCTH B (POPMYITHPOBKE BOMPOCA MU OTBETA.

4 HeOpexHOE BBIMOJTHEHUE 3AMUCEH, UepTexKen, CXeM, IpapUKOB.



5.0pdorpaduueckre u MyHKTYaIMOHHBIE OIIUOKH.

MartepuaJibHO — TEXHHYECKOE o0ecrevYeHue.

IIEPEYEHDB JJTUJJAKTHYECKOI'O MATEPHAJIA, TECTOB.

e Kaprouku c 3a7aHUsIMHU 151 KOHTPOJIBHOU pabOThI

e Kaprouku ¢ 3aaHUSMHU JJIs1 CAMOCTOSTEIBHONU PaOOTHI
e TecToBbIC 33JaHUSMU IO (PU3KKE

e Marepuain sl yCTHOM paOOThl Ha ypoKax (HU3UKU

° Tabnuusl. YueOHOE mocodue.

llepeueny mexnuyeckux cpeocmes 0Oy4eHusl.

» Kommbrotep
» MynbTUMEIHITHBIN IPOCKTOP, SKpaH

> Kosonku

dnexmponmnvie nocoous

»
»

1. ®usuka. bubnmoreka HarsiaHEIX Tocoouit. [Tox pen. H.K. Xannanosa

A2 74

2. ®uzuka. 7 — 11 xnaccel. [Ipaktukym. Ilpu conetictBun HOIIK (Hanmonansubii poH
MOATOTOBKH KaJIpOB)

3. Otkpertas ¢usuka. [lox pen. [Ipodpeccopa MOTU C.M. Kozena

4. Xwusas ¢usuka. Buptyanbnas maboparopus.

5. ®usuka. 7 — 11 kimacc. bubnuoreka IeKTPOHHBIX HATJISAHBIX TOCOOMI

vV V VYV V

Jlabopamopnoe obopyoosanue.

KoMriekT 1eMOHCTpalinOHHOTO ¥ JIA00paTOPHOTO 000pyAOBaHMS IO (MEXaHHKE,
MOJICKYJISIPHOU (PU3HKE, dTEKTPOTMHAMUKE, ONITHKE, aTOMHOU U SiZICpHON (hU3HKE) B

COOTBETCTBHH C MEPEYHEM yueOHOTO 000pyA0BaHMs O (HU3UKE TSI CPETHEH MIKOJIBI.



CHnHUCOK JUTEPATVPLI.

Cnucok yuebno-memoouuecko2o obecne4etusl.

Yueono — memoouueckun komnnexm
1. Mskumes I'.4., Byxosues b.b., Corckuit H.H. ®usuka 11 knacc. — dpoda, 2020.

2. PeivkeBuy A.Il. CoopHuk 3aaau o ¢usuke. 10-11 xnaccel. -M.: Ipoda, 2007.

3. Caypos 0. A. ®usuka . [Toypounsie pazpadotku. 10 kimacc. — M.: [Ipocsemienue, 2010

5. CrenanoBa I'.H. C6opnuk 3anau o ¢usuke. 9 — 11 knacc. — M.: npocsemienue, 2010

6. banam B.A. «3anauu o ¢pusuke u MeToibl UX pemienus», M.: «IIpocsemenney, 1983

7. B.W. Jlykamuk «®usnueckas onummnuaaa», M.: «I[Ipocsemienue», 1976

8. A.Il. Cmupnog, O.B. 3axapoB «Becenblii 6amt u BiyMuuBblid ypok ((pusznueckue 3amadu ¢
JUPUYECKUMH yCIIOBHSIMU)», M.: «Kpyrozop», 1994

7. IMuuckuit A.A., B.M. ABopckuit «OcHoBbI Qpusukn», M.: «Haykay, 1972

8. Pomanogrckas H.H. «Yuutech pemars 3anauu no ¢usukey, M.: «[IpocBemenney, 1997

9. C.B. bobpoBa «Hectannapthbie ypoku B 1mkosie. @usnka 7-11 kmace», Bonrorpan, 2001

10. H.M. llaxmaeB «®Pu3MYECKUI KCIIEPUMEHT B cpeaHeil mkose», M.: «IIpocserienuey,

1991

CebLiku Ha caumsl no pusuke

OOyuaroiue TpexXypoBHEBbIE TECTHI 10 ¢usuke: caiit B.M1. Perenpmana

http://www.physics-regelman.com

Kiaccnas ¢usuka: caiit yuntens ¢uzuku E.A. banauHoii

http://class-fizika.narod.ru

dusznka. py: CAalT JJIs ydaluxcs U npemnojiapareneil Gu3nku
http://www.fizika.ru

3aHuMartenbHas PU3MKa B BOMPOCAX U OTBETAX: CAUT 3acIy>KEHHOTO yuutess PO

B.Eapkuna
http://elkin52.narod.ru

Ouuuknoneauss Kpyrocser
http://www.krugosvet.ru

Enunoe okHO gocTyna k 00pa3oBaTelIbHBIM pecypcam
http://window.edu.ru/window/catalog?p_rubr=2.1.23

Enunas xomnekiust uu@poBbiXx 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

®uzuka s yuureseit: cait B.H. Eroposoi
http://fisika.home.novru

decTUBaNIb UACH 1 MHHOBALIMM (hU3HKa

http://festival.nov.ru/?g=taxonomy menu/1/3/12
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CeteBoe O6’BCI[I/IHCHI/IC METOAUCTOB
http://som.fsio.ru/subject.asp?id=10000006

Jlist yuurens GU3UKU U aCTPOHOMUU
http://www.uroki.net/doc.htm

Poccuiickuii 0611eo0pa3oBaTeabHbIN MOPTAT

Karanor pecypcos no ¢uszuke
http://school.edu.ru/catalog.asp?cat ob_no=22

VYHuKanbHas KOJIJIEKIUS CChIJIOK HA Pa3HbIe CAUTHI 1O (PU3HUKE.

Kadenpa u nabopatopust puzuku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO 00pa30BaHUS
http://fizkaf.narod.ru

®decTuBanb neparoruyeckux uae «OTkpoIToiid ypok 2006-2012» —npenogaBanue Gu3nku
http://festival.1september.ru/subjects/2/
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	Содержание учебного предмета
	Электродинамика (12 ч)
	Магнитное поле. Взаимодействие токов. Магнитное поле. Индукция магнитного поля. Сила Ампера. Сила Лоренца. Магнитные свойства вещества.
	Электромагнитная индукция. Открытие электромагнитной индукции. Правило Ленца.  Магнитный поток. Закон электромагнитной индукции. Вихревое электрическое поле. Самоиндукция. Индуктивность. Энергия магнитного поля. Электромагнитное поле.
	Фронтальные лабораторные работы
	№1. Наблюдение действия магнитного поля на ток.
	№ 2. Изучение явления электромагнитной индукции.
	Колебания и волны (25 ч)
	Механические колебания. Математический маятник. Амплитуда, период, частота колебаний. Вынужденные колебания. Резонанс.
	Электрические колебания. Свободные колебания в колебательном контуре. Период свободных электрических колебаний. Вынужденные колебания. Переменный электрический ток. Мощность в цепи переменного тока.
	Производство, передача и потребление электрической энергии.  Генерирование энергии. Трансформатор. Передача электрической энергии.
	Интерференция волн. Принцип Гюйгенса. Дифракция волн.
	Электромагнитные волны. Излучение электромагнитных волн. Свойства электромагнитных волн. Принцип радиосвязи. Телевидение.
	Фронтальная лабораторная работ
	№ 3. Измерение ускорения свободного падения с помощью маятника.
	Оптика (21ч)
	Световые лучи. Закон преломления света. Призма. Формула тонкой линзы. Получение изображения с помощью линзы. Оптические приборы. Свет – электромагнитная  волна. Скорость света и методы ее измерения. Дисперсия света. Интерференция света. Когерентность...
	Фронтальные лабораторные работы (1)
	№ 4. Измерение показателя преломления стекла.
	№ 5. Определение оптической силы и фокусного расстояния собирающей линзы.
	№ 6. Измерение длины световой волны.
	№ 7. Наблюдение сплошного и линейчатого спектров.
	Основы специальной теории относительности     (4ч)
	Постулаты теории относительности. Принцип относительности Эйнштейна. Постоянство скорости света. Релятивистская динамика. Связь массы и энергии.
	Квантовая физика (27 ч)
	Световые кванты. Тепловое излучение. Постоянная Планка. Фотоэффект. Уравнение Эйнштейна для фотоэффекта. Фотоны. Опыты Лебедева и Вавилова.
	Атомная физика. Строение атома. Опыты Резерфорда. Квантовые постулаты Бора. Модель атома водорода по Бору. Трудности теории Бора. Квантовая механика. Гипотеза де Бройля. Корпускулярно-волновой дуализм. Дифракция электронов. Лазеры.
	Физика атомного ядра. Методы регистрации элементарных частиц. Радиоактивные превращения. Закон радиоактивного распада и его статистический характер. Протонно-нейтронная модель строения атомного ядра. Дефект масс и энергия связи нуклонов в ядре. Делен...
	Строение и эволюция Вселенной  (6ч)
	Строение Солнечной системы. Система Земля—Луна. Солнце – ближайшая к нам звезда. Звезды и источники их энергии. Современные представления о происхождении и эволюции Солнца, звезд, галактик. Применимость законов физики для объяснения природы космическ...
	Значение физики для понимания мира и развития производительных сил (1 ч)
	Единая физическая картина мира. Фундаментальные взаимодействия. Физика и научно-техническая революция. Физика и культура.
	Обобщающее повторение – 8 ч
	Демонстрации (опыты)
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