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HOACHUTEJBHASA 3AIINCKA
[Iporpamma mo ydeOHoMy mnpeametry «@Pusuka» s 11 kmacca (yriyOJeHHbIN
YPOBEHb) COCTaBJI€HAa Ha OCHOBE:
- PabGouas mporpamma mo ydeO6HOMY Tipeamety «Dusnkay i oOydarommxcs 11
KJlacca (yrmyOneHHBIN YPOBEHB) SIBJISICTCS YacThIO OCHOBHOM
00111e00pa30BaTeIbHOM  MPOTpaMMbl  OCHOBHOTO  00ImIero  oOpa3oBaHUS,
peanmzytomnieiicss B MAOY boranaunckoi COIT Nel.
[Iporpamma coctaBiieHa Ha OCHOBE:

1. ®epepanbublii 3akoH «O06 obOpazoBanuu B Poccuiickoit ®exeparum» OT
29.12.2012 Ne 273-@3.

2. Ilpuka3 MunuctepctBa oopazoBanusi 1 Hayku PD ot 17.05.2012 r. Ne 413
«O0 yTBepxkACHUU (PeepalIbHOTO TOCYJAapCTBEHHOTO 00pa30oBaTENIbHOTO
CTaHJapTa CPeHEro oOLIEero 00pa3oBaHUY.

3. Ilpukaz MunucrepctBa mpocBemienuss Poccuiickoit ®enepanuu ot
12.08.2022 Ne 732 «0O BHeceHMHM U3MEHEHUH B (denepanbHbIN
rocyJapCTBEHHbI ~ 00pa30OBaTENbHBIA  CTaHAAPT  CPEAHEro  OOIIEro
00pa3oBaHUS.

4. Ilpukaz MunucrepctBa rmpocBemieHuss Poccuiickoit ®enepanuu ot
27.12.2023 Ne 1028 «O BHeceHMM H3MEHEHUN B HEKOTOPBIE MPHUKa3bI
Munobpuayku u Munnpocsemienusi Poccun, kacarommecs: deaepanbHbIX
roCy/apCTBEHHBIX CTAHJAPTOB OCHOBHOI'O 00IIero 00pa30BaHUs U CPEIHETO
00111ero oOpa3oBaHUs».

5. Ilpuka3 MunucrepctBa mpocBemenuss Poccuiickoit ®enepauuu ot
18.05.2023 Ne 371 «O6 ytBepxaeHun ¢denepaibHO 00pa3oBaTEILHON
IIPOrpaMMBbI CPETHEr0 OOIIEro 00pa30BaAHMM.

6. Ilpukaz MunucrepctBa mpocBemenuss Poccuiickoit ®enepanuu ot
01.02.2024 Neo 62 «O BHeECEHMM U3MEHEHHUN B HEKOTOpPbIE MPUKA3bI
MunucrepctBa mpocBemieHust Poccuiickon  @enepanuu, KacarolIHUecs
denepanbHbIX 00pa3z0BaTENBHBIX IPOTPaMM OCHOBHOT'O OOLIEro 00pa30BaHUs
U CpeHEro o0IIero 00pa3oBaHUs.

7. Ilpuka3z MunucrepcrBa mnpocsemienuss PO ot 09.10.2024 r. Ne 704 «O
BHECCHUHU M3MEHEHUM B HEKOTOPhIC MPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickori ®epepanuu, kKacarommecs QeaepalbHbIX 00pa30BaTENIbHbBIX
IporpaMM HadajgbHOro oOmEero oOpa3oBaHHsA, OCHOBHOTO  OOIIETro
00pa3oBaHUs B CpeIHEr0 00IIero oopa3oBaHUsIY.

8. Ilpuxa3z Munnpocgernienus Poccun ot 26.06.2025 Ne 495 «O0 yTBepKaeHUN
denepanbHOro nepevHs y4eOHUKOB, JOMYLIEHHBIX K HCIOJIb30BAaHUIO TNPHU
peanu3alry UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeIbHbIX
OporpaMM HaYyaJbHOIO OOIIEro, OCHOBHOTO OOWIEro, CPEAHEro OOIIero
oOpa3oBaHMsl OpPraHU3ALMSIMH, OCYIIECTBISIONIMMH O00pa30BaTEIbHYIO



NEATEeNIbHOCTh, W YCTAHOBJICHUMU TMPEEIBbHOrO0 CpOKa MCIOIb30BaHUS
MCKITFOUCHHBIX YYeOHUKOB M pa3pabOTaHHBIX B KOMILJIEKTE C HUIMH y4eOHBIX
oCcOOHiD».

9. Ilpuka3z Munnpocsemienusi Poccun ot 23.07.2025 Ne 551 «OG6 yTBepk1eHUU
denepanbHOrO  MepeyHs AJIEKTPOHHBIX  O0pa30BaTENbHBIX  PECYpPCOB,
JOMYIIEHHBIX K  HCIOJB30BAHUIO  TPU  pealu3aldd  HMEIOUUX
rocyJapCTBEHHYIO aKKpETHUIalMI0 00pa30BaTEIbHBIX MIPOTrpaMM HA4aJIbHOTO
00111eT0, OCHOBHOT'O 00I11€T0, CPETHETO 00IIEero 00pa3oBaHUs».

10. OcHoBHast oOpa3oBaTenbHAsT MPOTpaMMa CPEAHETO OO0IIero 00pa3oBaHUS
MAOY boranaunckoit COII Nel.

11. YyeOunpiii mnan cpemgHero obmero obpaszoBanuss MAOY BoramauHckoi
COMI Ne 1, npunsTelil nenaroruyeckum coBetoM ot 03.07.2025r. (mpoToko
Ne 13) u yrBepxnennsiit 08.08.2025 npukazom aupektopa Ne 214/0O/1.

12. Tlonoxenue o paboueit mporpaMMe y4eOHbBIX IPEIMETOB, YIEOHBIX KypcOoB (B

TOM YHCJIE BHEYPOUHOU NIEATETLHOCTH), YU€OHBIX MOJYJIEH, YTBEPKIECHHOE
npuka3zoM aupekropa 05.09.2025 Ne 269/0O/1.

[Iporpamma 10 (Qu3uke Ha YypOBHE cpeaHero oOiero oOpa3oBaHUS
pa3pab0oTaHa Ha OCHOBE MOJIOKEHUW U TPeOOBaHWI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MporpaMmsl, fipeacTaBieHHbIXx B PT'OC COO, a takxe
c yu€roM (enepasbHONM paboueit mporpamMmbl BocnuTaHuss W Konuenmwu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALNAX
Poccuiickoii @enepanuu, peaqu3yoluXx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[Tporpamma mo ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COCPKAHHE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JeoB
yu4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€EH,
JOTUKK  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEeJIX, COACpPKaHWH, OOIIei
cTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHS OOYYAIOLIUXCS CPEICTBAMHU
yuebHoro npeamera «Pu3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuenue kypca (u3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJISIET PEan30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM IS
NPOSIBIICHUSI CBOMX WHTEIICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)KIbIM
OOy4aroluMCsi, KOTOpble HEOOXOAMMBI IJIsi TPOAOJDKEHHUS 0O0pa3oBaHUS B
OpraHu3anusx NpodecCHOHATBLHOTO O0pa3oBaHUs MO0 Pa3TUYHBIM  (DU3UKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nporpamme no ¢puzuke onpeaensroTcs miIaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JMYHOCTHBIE,
MeTamnpeaMeTHbIE, TMpeaMeTHble (Ha  yrimyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOM Ui pa3paboTku TpeOOBaHUN K JMYHOCTHBIM,
METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOMBIIMX



mporpamMmy 1o (pu3uke Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha yTIyOI€HHOM
YPOBHE, SIBJIAETCSI CUCTEMHO-EATEIIbHOCTHBIM MOIXOI.

[Iporpamma 1o gu3rke BKIIOYAET:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMeEET NPUMEPHBIM XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabovMX Mporpamm.

[Iporpamma no ¢u3HKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATHBY YUUTEIEH U
IPENOCTABIAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3JudHbIX METOJUYECKHX
MOJXO/I0OB K TMpernojlaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEHUs 00s3aTeIbHOM YacTH COIEP KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NIPUPOABI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoieM mupe. LLkonpHbIN Kypc (U3UKH — cCTEMOOOpa3yroIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE UM aKTUBHOE
npuMeHeHue (U3HYECKUX 3HAHUM ONPENEeNIHIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUN B cpepe IHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
NOJIy4YEHHUSI HOBBIX MaTepuajoB C 3aJaHHbIMM cBoWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpOBAHNE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHMs MOJIOKEH
PAA UIEH, KOTOPhIE MOKHO pacCMaTpyUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepwan Kypca (DU3UKH
o0benMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEILIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimyOoa€HHOTO ypOBHS
IPEANnosaraeT 3HakOMCTBO C IIMPOKUM KPYI'OM TEXHUYECKUX U TEXHOJOTHMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha



YpOBHE OOMMX MPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEpKaHUsl, TOCBSIMIEHHBIX SKOJOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

OcBoeHue coJep:kanusi MPorpaMMsl 1Mo (PU3KKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-EATEIBbHOCTHOTO moaxoaa. g pusuku peanuzanus 3THX
MPUHIIAIIOB 0a3UPyeTCsl Ha MCIIOIb30BAHUH CAMOCTOSITENIEHOTO IKCIIEPUMEHTa KaK
MOCTOSTHHO JieHCcTByIOmero Qaxkropa ydebHOro mpouecca. s yrimyOnéHHOTO
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (PpOHTATIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3ToM BO3MOKHBI
JBa crioco0a pean3anuu pu3n4ecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, aubO IMOCjE MEPBOr0 M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCA B MPOIECCE
u3ydeHus: paszznena (temsl). [Ipu atom moj paboTamMu IpakTUKyMa HNOHHUMAETCs
CaMOCTOSITEIFHOE ~ MCCIIEJIOBAHME, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIHH.

B mporpamme mo (Qusnke cuUcCTeMa YYEHUYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKymMa MNpECTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMHU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIaJICHWE OOYYaIOIMMHUCS YMEHHUSMHU TMPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
U3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTEH (PU3MYECKUX BEIUYMH U TTOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITTIOKEHHBIX TUITOTE3.

Bbonbiioe BHUMaHUE yACISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu sTOM n71s1 pacUETHBIX 337124 TPUOPUTETOM SBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
Y HESIBHO 3aJ]JaHHOM (hU3UYECKON MOJIEIbIO, TTO3BOJISIONINE PUMEHSITh U3YYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO paslena Kypca, TaKk U WHTETPUPYS
IPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3/ieiaoB. sl KaueCTBEHHBIX 3a7a4 PUOPUTETOM
SBJITIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPEJCKAa3aHuEe TPOTEKAHHUS (PU3NUECKUX
SIBJICHMA ¥ TIPOLIECCOB B OKPY’KAIOIIEH JKU3HU, TpeOyroire BpIOOpa (pu3nuecKon
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUIECKOMY
oOecreyeHunto yueOHoro npoiuecca Kype pusuku yriyOsn€HHOro YpOBHSI Ha YPOBHE
cpenHero oomero oOpa3oBaHUsl JOJDKEH H3Y4aTbCs B YCIOBHUAX IMPEAMETHOTO
kabunera. B kabuHeTe ¢GU3MKKM TODKHO OBITH HEOOXOAMMOE J1TAOOpPATOPHOE
000pyZ0BaHUE /15 BHITIOJIHEHHSI YKAa3aHHBIX B [IPOrpaMMe 1Mo (PU3HKE YICHUUYECKUX



OTIBITOB, JTJAOOPATOPHBIX PabOT U PabOT MPaKTUKyMa, a TAKXKE JEMOHCTPALMOHHOE
o0opy1I0BaHHE.

JlemoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAaMid st
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOOydJamomuxcs. TemaTHueckue KOMIICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

dopMupOBaHHE UHTEpeca M CTpPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUI O HAYYHOM METOJe TO3HaHWS U (hopMupoBaHHE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHMs KaK pe3yJbTaTa U3y4€HUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAaHWUU ¥ HAYYHBIX JOKA3aTEeIbCTB;

dbopMupoBaHHE TPEACTABICHUNA O PONM (DU3UKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrmiei
npodeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHreM CIeIyonMX 3a1ad B
npolecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEHEro 001ero oopa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OmUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHNUE YMEHHI MTPUMEHSATh TEOPETUUCCKUE 3HAHUS JJI O0BICHEHHUS
bu3nYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHCBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33/1a4 C ABHO 33JJaHHON (hHU3NUeCKOit
MOJICNIbIO, 3aj/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (PU3NYECKOU
MOJIETIM, aJeKBATHOM YCJIOBHUSM 3aJaud, B TOM YHCIE 3a1ad HHKEHEPHOIO
XapaKkTepa;



NOHMMaHHWEe (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPEAY;

OBJIQZICHUE METOAAMHU CAMOCTOATEIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
¢u3MYeCKuX IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OIPEIENIECHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE€ YCJIOBUM /JIsl pPa3BUTUS YMEHMHM HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOM J1€ATENBHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHANBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usukay Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOy4YalOUIUMUCS, IUIAHUPYIOUUMH MPOJODKEHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPHII.

Ha uzydenue ¢pusuku (yriayOn€HHBI ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcs 340 yacos: B 11 kiacce — 170 vacoB (5 yacoB B HEZEIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeyeHb JabOpaTOPHBIX H
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPKAHUE OBYUEHUSA
11 KUIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noJe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUKEHUE 3apsSKEHHON YaCTUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

MaruuTtHoe nose B BeuecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKU.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLECCH: MNPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7OuHHMA  WHAYKOMM ~ MarHATHOTO — TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS ITTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIbLIEBOI'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHMs My4yKa 3J€KTPOHOB B MarHUTHOM TOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB (peppOMArHeTHUKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBeHne DNEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKuuu. 3aKOoH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpeoe anekrpudeckoe noiie. Toku Dyko.

OJIC wMHAyKUMH B NPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.



NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B I1I€MM TOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHEPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: HUHAYKIMOHHAS
MeYb, COJICHOU/, 3alUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBneHnE CaMOUHIAYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenu IEKTPOMArHUTHOTO FeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHEpreTUYEeCcKoe ONMHMCAHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOMl sHepruu). BriBon
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u dacrora koneOanuii. [lepmonm Maybix CBOOOIHBIX KoJieOaHUI
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJNICOaHUS.

TexHuyeckue ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKEHHUS.

Habmroienue He3aBUCMMOCTH MEepHo/ia MallbIX KoieOaHuil rpy3a Ha HUTU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyXaromux KoJieOaHU U 3aBUCUMOCTH MEPHO/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTUBIICHUS.

UccnenoBanue koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ K0oeOaHuil Ha yIpyroM MOJBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Koebanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsija KOHJEHCAaTopa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AJIEKTPOMATrHUTHBIE KOJICOAHUSI.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHyconIambHbI NIEPEMEHHBIA TOK. Pe3ucTOop, KOHIEHCATOp M KaTylka
VMHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MNPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: JJICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTH 9aCTOThI CBOOOHBIX KOJIGOAHUM OT HHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXarOLUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mogenb 35eKTPOMAarHuTHOTO TeHEPATOPA.

BriHyXeHHbIE CHHYCOUJATbHbBIE KOJICOaHMUS.



Pesucrop, karymka MHAYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOTO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoicTBO 1 NPUHIIMI ASHCTBUS TpaHCchopMaTopa.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbIE GOJIHDI.

MexaHndeckue BOJIHBI, YCIOBUA HX pacupocTpaHeHus. llomepeunsie u
IIPONOJBbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, IMpeloMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBL.

ODJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CpoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHnus u qudpaKius.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEeHue 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieusp,
YJIBTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNUE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KosieOaHUM.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.



Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUH.
Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.
N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHnne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI IPEITOMIICHUS CBETA. AOCOIFOTHBIN MTOKA3aTENh
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IIPH IIEPEX0/I€ MOHOXPOMATHYECKOIO CBETA YEPE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB O€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas muH3a. DOKyCcHOE pacCTOsIHUE
U ONTHUYECKAsl CUJIa TOHKOU JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa ny4a, MPOMIEAIIEr0 JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIUX U PACCEUBAIOIIMNX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOIEHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA W TEXHOJOTMYECKHUE IMPOIECChl: OYKH, JyMa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.



HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozelb CBETOBOJA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YeEpe3 IIOCKOMapalieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanrie CBOMCTB M300paK€HUH B JIMH3AX.

Mopenu MUKpOCKoIa, TeJIECKOna.

Habmonenue narepdepeHnu cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue noasipu3alnnuy CBeTa.

[IpuMeHeHUE NOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

N3mepenune nokasaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCeUBAIONIUX JIMH3.

[Tonydyenue n300pakeHus: B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U OJISIpU3aIIU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

Halmronenue aucnepcum.

HaOmnronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3mepenune IMHbBI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEH 3aPAKEHHBIX YACTHLI.

YyeHnueckui IKCIIEPUMEHT, JIaOopaTOpHbIE PA0OTHI, MPAKTUKYM.



OnpeneneHue UMIyJIbCa W HSHEPIUM  PEIATUBUCTCKUX 4acTul] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi ¢pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbsl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromryto moBepxHOCTh). Ombrter I1. H.
Jlebenena.

BousiHoBBIE cBOMCTBaA yacTul. Bosnbl ne bponns. Jlnuna BoaHb! 1e bpoiiis u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3dQdeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUSI  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopaa.

[Toctynarsl bopa. U3nydyenue u norsonieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CrieKTp YpPOBHEW 3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpoHCTBAa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.



Habnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue JJIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HaOmronenue mmHEYaTOro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctosinHoi PunOepra.

Tema 3. Qusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas mozaens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.

3akOH pPaAMOAaKTUBHOTO pacmaja. PaanoakTHBHBIE H30TONBI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHUE paIMOaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cuHres saep. Aaepusie peaktopsl. [IpodiemMsr
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtanaapTHo Moaenu. KBapk-TitooHHAas MOAENb aApPOHOB.

@uzuka 3a npenenamu CrangaptHol mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHblIil peakTop, TEpMOSIEPHBINA peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IpUKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TMPHUPOJIbI
KOCMHUYECKHX 00BEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAJANOTEIECKOIbI, BHEATMOC(EpPHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHepruu CosiHIa U 3BE3.



3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CeKTpaIbHbIN KI1acc —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHHuE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3BoIonnM CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06a. Pa3beranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

HaGmronenust 3B€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHIIOKEHUHN I ONpenesieHusl MOJO0KEHHUsSI HEOECHBIX O0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs CeBEpHOro MOJIyIIapus U SPKUe
3BE3/BI.

HaGmionenuss B Tteneckon JlyHbI, TUIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX T'MNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  paszlenax «YUYEHUYECKUU  OKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

Oo6o0marouee MOBTOPEHUE.

O6o00uIeHne U cucTeMaTH3alus CoJIep KaHusl pa3feioB Kypca «MexaHukay,
«MomnexynsipHast pU3MKa U TEPMOJUHAMUKAY, « DIEKTpoAnHAMUKa, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busuKa», « JIEMEHTHI aCTPOHOMHH B aCTPOPUZUKNY.

Pons usuku u acTpOHOMUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUUECKOU cepax AesTeIbHOCTH YeI0BeKa, POJib U MeCTO (DU3UKH U
ACTPOHOMHHM B COBPEMEHHOM HAyYHOW KApPTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW ¥  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUr B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbie CBA3M.



Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 11 kimacce ocymiecTBisercs
C Y4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnsie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ20
no3HaHuA: SBIICHUE, HAy4YHbIH (akT, runoresa, (pusnueckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, HUPPOBas 1adopaTOpusI.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUrOHOMETPHUYECKHE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJWHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (pyHKuMA. [Ipu3Haku mOHO0MS TPEYTOJIHLHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpuUpojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOM THPUPOJE, OSKOJOTWYECKHE PHUCKUM TIPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIEH  Cpejsbl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBIECHUS B >KHUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMUECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOM, reHepaTtop MEpeMEHHOT0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUY 3JIEKTpONepeiay, 3JIEKTPOABUTATENb, pajgap, PaauONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPAa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA TPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBILIET'O
OBPA3OBAHUA/INYHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOMIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUI
BOCIIUTATEIBHON E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUA:
¢ Cc(hOPMUPOBAHHOCTH I'PAXKIAHCKOMN MO3UIMH O0YUaIOLIEroCs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUMCKOIO OOIIECTBA;
® [PUHSATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX T'yMAHUCTHUYECKUX H
JEMOKPATHYECKUX LIECHHOCTEH;
® TOTOBHOCTbH BECTH COBMECTHYIO AESATEIBHOCTb B MHTEPECAX IPakIaHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBJIE€HUMHM B 00pa3oBaTEIbHOU
OpraHu3allly;
e YMEHHE B3aUMOJICUCTBOBATh C  COLUHUAIBHBIMU  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;
® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH.
NATPHOTHYECKOI0 BOCTIMTAHMSA:
e cpopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;
® [[EHHOCTHOE€ OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:
¢ chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMS;
® CIOCOOHOCTH OLIEHMBATh CUTYalMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B IESTEIILHOCTH YYEHOTO;
® (OCO3HAHUE JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.
ICTETHYECKOr0 BOCIIUTAHUSA:
® DOCTETUYECKOE OTHOLIEHHE K MHpPYy, BKJIIOYAsd JCTETHKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:
® UHTEpeC K pa3nuyHbIM chepam npoPecCHOHATBHON AEITeTbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIM
BBIOOp Oyayiei npodeccur U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
TIJIAHBI;



TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHUIO K CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKHM HA TIPOTSKECHUH BCCH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HAaHHE IJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE U OCYILECTBIEHUE NEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11Tl YCTOMYMBOrO pa3BUTHSI YEIIOBEUECTBA;

pacliMpeHne OmbITa JEATETbHOCTH SKOJOTHYECKONW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTA HAYYHOI'O MO3HAHU:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOATENbHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEINIATh LENU NCATEIBbHOCTH, 3aaBaTh IAPaAMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH 3aKOHOMEPHOCTHM H IIPOTUBOPEUMUS B PaCCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTb, OLICHUBATh COOTBETCTBUE
pEe3yJIbTATOB LEISAM, OLIEHUBATh PUCKU IOCIIECICTBUN IEATEIBHOCTH;
KOOPAUHUPOBATh U BBIMOJHATH pabOTy B  YCIOBUAX PeEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMHA M METOJIAMHU
buznyeckoil HayKu;

BJIAJCTh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEIILCKON | MIPOEKTHOMN
NEATEIIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIIeHus 3aaad  (PU3nueckoro
COJIEpKaHMsl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJICTh BUJAAMHU JACATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEpIIpeTaluy, IpeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX



CUTyallusiX, B TOM YHCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
buzukwy;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/laud B 00pa3oBaTEIbHOI
JeSITETLHOCTH, B TOM YHCIIE IPU U3yUYeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTUUYECKYIO 0O0JIacTh
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HaBbIKAMU MOTYYEHUsI THGOPMALIMK (PU3UYECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HMHTEPIpEeTalni0 MHPOPMAlUU pa3IMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTHMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOUYHOU
NEeSATEeTLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyalliii ©W CMAT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOKO TOYKY 3PEHHSI C MCIIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIOJIb30BaTh PEUMYINECTBA KOMAHIHON U HHIUBUyaTbHOU
paboThI;



BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHI C YYETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JEHCTBUIM, pacpeenaTh pojid ¢ y4E€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTBHI;

OLIEHMBATh Kauye€CTBO CBOETO BKJaJa M KaXJOr0 Y4YaCTHHKA KOMaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLUEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IHYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranuzamnus:

CaMOCTOATENIBHO OCYIIECTBIIATH TO3HABATENBbHYIO AESTEIBHOCTD B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW pabOThl C yU4€TOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMH B 00JIacTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HABBIKAMM  II03HABATEJIBHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHU;

UCITOJIB30BATh MPUEMBI PeIICKCHH JIJISl OIEHKH CUTYaIlNH, BELIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPHUHUMATH PEIICHUSA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIESTCIbHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,



® [PUHUMATh MOTHBBI W APTYMEHTHI APYTUX TPH aHAIW3E PE3yIbTaTOB
NEeSATEeTLHOCTH;
® TIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.
B mpomecce mocTMkeHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 ypOBHS CpeaHEro oOmero oO0pa3oBaHHsS y O0O0YyYaroOIIUXCs

COBEPILICHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, Ipearnoiaraomumi
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOU
IMOILIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

® CaMOPETYJIMPOBAHMUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEN CTPEMIICHUE K TOCTHIKEHHIO LIENH
U yCIIeXy, ONTUMU3M, THUIIUATUBHOCTh, YMEHHE JI€HCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

® OHMMATUM, BKIIOYAIOLIEH CHOCOOHOCTh MNOHMMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYTUX, YYUTHIBATh €ro IMpPH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

® CONUAIbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemarb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3yIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® [IOHUMATh POJIb PUZHKHU B IKOHOMHUECKOU, TEXHOJIOTHUECKOU, COLMATIBHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M JAJbHEHMIIEM HAayYHO-TEXHHMYECKOM pPa3BUTHUH,
3HAUEHHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOM TEOpUH — DIICKTPOJIUHAMUKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pPOJIb
dbuszndeckoil Teopun B (POPMUPOBAHWHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;

® pa3InUyaTh YCIOBHS IPUMEHUMOCTU MOAeeH (PU3UUECKUX TEJI U TPOLIECCOB
(sIBIEHUI): OTHOPOAHOE ANIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHE KOJEOaHMs, MaTeMAaTUYECKUN MAasSTHUK, HWJCANIbHBIM
NPYKUHHBIA MasTHUK, rapMOHUYECKHE BOJIHBI, UJeaNbHbINA



KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIENIe aToMa, aTOMHOTO Si7jpa |
KBAaHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TOHMMAaTh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CIEIUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMU, npaBuwio Jlenma, cBsa3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
W3MEHEHUS CHJIBI TOKA, TIOCTYJIAThI CIICIIUAIBHON TEOPHH OTHOCUTEIILHOCTH
OUHIITEHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI M SBIICHUS, HCTIOIB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (du3uku  (ypaBHEHHWE  OHWHINTEHHA  JIs
doTordekra, mepBuiit 1 BTOpOi mocTynatsl bopa, mpuHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3aps0BOr0 H
MacCOBOTO YHCEII U PHEPTUH B SAJICPHBIX PEAKITUAX, 3aKOH PATHOAKTHBHOTO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJB3Yys BEITUYUHBI:
HaMPSHKEHHOCTD JIEKTPUUYECKOTO TOJISA, MOTSHITUAT JIEKTPOCTATUYECKOTO
MoJIs, Pa3HOCTh TOTEHIUANIOB, OAJIEKTPOJABIDKYINAS CWIA, WHIYKIIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA TIOTOK, CWJia AMmIepa, WHAYKTHBHOCTD,
AJIEKTPOJBIDKYINNAS CHJIa CAMOWHIYKIIMM, JHEPTHUS MAarHUTHOTO ITOJIS
MIPOBOJIHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJTHASI SHEPTHUS, SHEPTHSI
MOKOSI CBOOOTHOM YaCTHIIBI, SHEPTUS U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTHUs CBSI3U Spa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJICKTPOMArHUTHAS WHIYKIINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIINS
BOJIH, Judpakmus, JTUCTIEPCHS, IIOJHOE BHYTPEHHEE OTpakKCHHE,
doTornexrpuueckuii 3gdekt (boTorddexr), annda- u 6eTa-pacmansl saep,
ramMmma-usiydeHue sijaep, Gu3ndecKue MPUHITUIBI CIEKTPATBLHOTO aHATN3a U
paboThI J1a3zepa;

OTpECNATh HaIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJIS TMPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTHUKHY;

MPUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSTHSA, TEOPHUH H
3aKOHBI I aHam3a W OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
MPOUCXOMSIINUX B 3BE37aX, B 3BE3MHBIX CHCTEMAaX, B MEKTATAKTHIECKOU
cpelie; IBUKEHUsI HeOECHBIX TeJ, BOIIOLMHU 3BE3 U BeeneHHoil;



OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUW, NpPH 3STOM KOHCTPYUPOBAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNarb  BBIBOABI 110  pe3yibTaTaM
VICCJIEIOBAHNS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bl: UIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3bI;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOroIaTh npaBuiia 0€301aCHOrO TPYyAa IPHU IPOBEAEHUH UCCIIEJOBaHMI B
paMKax  y4eOHOro  S3KCHEpHUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJEbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJeiH, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yibTaToB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaKKe UHTErpaluu 3HaAaHUM U3 ApyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOil HA N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESATEIIbBHOCTH 4YEJIOBEKA, CBSA3aHHON C (PU3MYECKUMMM IpOLIECCaMU, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM



HAyKM M TEXHOJOTMM Ui JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

® MPUMEHSTH Pa3IMYHbIC CHOCOOBI PaboThl ¢ MHpOpMaIend PU3NIECKOTO
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOHUCKA, NepepabOTKM U NPEAbsBICHUS YYEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

® TIPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENTFHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

e paboTaTh B TpPYIIE C HCHOJHEHHUEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

® [IPOSIBJIATH MOTUBALIMIO K OyAylel npodeccuoHaIbHON AeATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marmutiioe nione 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
1.2 DNEeKTPOMarHuTHAasE NHIYKIHS 13 1 https://m.eds00.ru/39859¢f1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 M 1
CXMIHECKAC KOTICOAHI 0 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 https://m.eds00.ru/39859ef1
53 MexaHn4yecKkne U 3J1€KTPOMATHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
24 O 25 1
i https://m.edso0.ru/39859ef1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
3.1 o CTO 5 1
CHOBE! https://m.edso00.ru/39859ef1
Hroro no paszneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pazgen 4. KBAHTOBAS ®PU3UKA

41 K . 15 bubnmoreka [JOK
' OPHYCIYIFPHOBOMHOBOI AYATHEM https://m.edso0.ru/39859ef1
bubmuoreka [JOK
4.2 )
visHia aroma > https://m.edso0.ru/39859ef1
43 ®du3uKa aTOMHOTO fIpa U 3JIEMEHTapHBIX 5 bubmuorexa [JOK
' YACTHI https://m.edso0.ru/39859ef1
Uroro mo pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
A1 12
5) DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU https://m.eds00.ru/39859f1
Utoro no pazneny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
01 DUSHICCKHUI MPAKTHKYM 16 16 https://m.edso0.ru/39859ef1
Uroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
MIPEAMETHOTO COJEP>KAHMS U OIIbITa bubnnoreka [JOK
7.1 . 15
IEATeIbHOCTH, IPHOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 knaccon
Hroro no paszneny 15
bu6mmorexa [IOK
P 10
SICPRHOS Rt https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 170 16

[MPOT'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
N Koanuecrno yacos Nara D1eKTPOHHBIE HU(PPOBLIE
B Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeJIbele
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
B3aumoneiicTBrue MOCTOSHHBIX

1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1 02.09 bubmumoreka [IOK
MarunutHoe noje. I'umnoresa https://m.edso00.ru/487a8593
Awmrmepa
BexTop MarHuTHOM WHIYKITHH.

5 [IpuHuun cyneprno3uun 1 03.09 bu6mmoreka [IOK
MarHuTHBIX Tosel. Jluauu https://m.edsoo.ru/4clabccb
MarHUTHON WHTYKITUU

3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 03.09 bu6mmoreka [JOK
TokoM. OmbIT Dpcreaa https://m.edsoo0.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHUE U 1 05.09 bubnuorexa [JOK
MOJIYJTb https://m.edso0.ru/26d9c5ba

bu6mmoreka [IOK

> Pemmenme 3272 1 05.09 https://m.edsoo.ru/a37a0c21
ITpumeHneHne 3akoHa Amnepa. bubnuoreka [IOK

6 1 09.09
DJIEKTPOU3MEPHUTEIBHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuia JlopeHiia, e€ HanpaBJICHUE U
MOJYJIb. JIBHKEHUE 3apSKEHHOU bubnuotexa [JOK

7 1 10.09
YaCTHUIIBI B OHOPOTHOM https://m.edsoo.ru/c97afaal
MarHuTHOM II0JIe

bu6mmorexa [IOK

8 Pemmerme 3a/127 L 10.09 https://m.edso0.ru/504e98c7

bu6nmoreka [JOK

) Pabora ciust Joperiia 1 12.09 https://m.eds00.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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bubmuoreka [JOK

10| Pemerne sazat 12.09 https://m.eds00.ru/93617bd9
o | s s s
PP > 1ap ' https://m.eds00.ru/30ff9608
JIMaMarHeTUKH
OCHOBHBIE CBOMCTBA
bu6mmoreka [IOK
12 dbeppomarnetukoB. [I[pumMeHnenne 17.09 https://m.eds0o.ru/0b58190a
dbeppoMarHeTUKOB
13 Penrenue 3amau mo reme 17.09 bu6mmoreka [IOK
"MaruuTHoe mose" ' https://m.edso0.ru/5b55¢307
14 Pemenue 3agau mo reme 19.09 bu6mmoreka [IOK
"MaruuTHoe mose" ' https://m.edsoo.ru/41c4ae8a
| e ok o Dbk
AR P ' https://m.edsoo.ru/b3efadcl
MarHUTHON WHTYKITUU
bubmuorexa [JOK
16 DAL munykumn 23.09 https://m.edso0.ru/48150bd8
17 3aKoH JIEKTPOMarHUTHOMN 94.09 bubnuoteka [JOK
uaaykiuu Gapanes ' https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrprudeckoe mosie. 94.09 bubnuoreka [IOK
Toku ®yko ' https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS 96.09 bubnmnorexa [JOK
POBOHUKAX ' https://m.edso0.ru/0235cc02
bu6mmoreka [IOK
20 Petnertie saxas 26.09 https://m.edso0.ru/4dfda618
bubmuoreka [JOK
21 Hpagizo Jlera 30.09 https://m.eds00.ru/bbc22726
WNunykrusHOCTh. KaTymka
22 WHIYKTUBHOCTH B LIETIN 01.10 bubmorexa HOK

INOCTOAHHOI'O TOKa

https://m.edsoo.ru/621eae9d
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https://m.edsoo.ru/15abe140
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SBnenue camounaykiuu. J/C

bubmuoreka [JOK

23 01.10
CaMOMHIYKIUH https://m.edsoo.ru/7ee60ca8
6]
Y ' ' https://m.edsoo.ru/b3c0ad11
DIIEKTPOMarHuTHOE I0JIe
bu6mmoreka [IOK
25 Pewerye sanaq 03.10 https://m.edsoo.ru/88f69d2b
) 0606LEI€HI/IeeI/I ZI/ICTeMaTI/IBaLII/Iﬂ 710 BuGmiorexa LIOK
3HAHUH 110 TEM .
| " https://m.edso0.ru/76484025
DJIEKTPOUHAMHKA
97 KonTtponpsHas pabora o Teme 08.10 bubnnorexa [HOK
"DeKTpoAuHaAMUKA" ' https://m.edso00.ru/8ae09b98
) EOJ‘IZ(S&TGJ‘IBHQ.}I cg(:TeMa. 1510 BuGmiorexa LIOK
BOOOHEIE KOJEOaHHS. .
8 https://m.edsoo.ru/7c1db385
lMapmonnueckue konebanus
29 | onemme et joq0  BubmorexaLIOK
. ' https://m.eds00.ru/87ce9498
JBYOKEHUIH
DHepreTu4yecKkoe ONucaHue.
0| enmreorm sostnnt me e j0q0  DubmoreraLOK
PMOTHHCC one 3 ' https://m.edso0.ru/e3c99692
SHEPreTUYECKOTO U
KHHEMATHYECKOIO OIMMCAHUS
bu6mmorexa [IOK
31 A Oauuii 14.10
MILTHTY/E 1 a3 KoneOanui https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
[Tepron ManbIx CBOOOTHBIX
32 KOJIEOAHMIT MAaTEMATHYECKOTO 15.10 bubmorexa [JOK

MasiTHUKa. [lepron cBoO6OAHBIX
KOJIEOAHUH MPYKUHHOTO MasiTHUKA

https://m.edso0.ru/e0399319



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

3aryxaromue KoieOaHusl.

bubmuorexa [JOK
B . 15.1
33 PIHY/KICHHBIC KOTCOaHHA 510 https://m.edso0.ru/72e93d09
Pe3onanc
bubmuorexa [JOK
4 A 17.1
3 BTOKOC0ARNA 0 https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3anay 17.10 https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
36 yﬁiﬁﬁﬁiﬁiﬁﬁie@m B 21.10 bubmmorexa LIOK
| ' https://m.edsoo.ru/8ef587be
MY3bIKIbHBIX HHCTPYMEHTAX
| ot pro | BSmLOk
HAHWUU 110 TEM XAHHUYCCKHAU .
| https://m.edsoo.ru/eb84182f
Koae0aHus
38 DNEKTPOMArHUTHBIE KOJICOAHMSI. 99 10 bubnuorexa [JOK
KosebarenbHblil KOHTYP ' https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cssp
39 aMILTUTY/IBI 3apsijia KOHICHCATOpa 24.10 bubmuorexa [JOK
C aMIUTMTYION CHJIBI TOKA B ' https://m.edso0.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
Ae OM KOJICDATEIRHO ' https://m.edsoo.ru/d1e2d543
KOHTYpE
41 ia?’éﬂniiﬁ K;poﬁimme 05.11 Brbmiorexa LIOK
e ) YHACHHPIC ’ https://m.edso00.ru/5e668619
9JIEKTPOMArHUTHBIC KOJICOaHHS
42 KH:II: eﬁffﬁ?“ 1: Otnieiﬁciiifm 05.11 bubmmorexa LIOK
A p B p ' https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU 07.11 bubnuorexa [IOK

MEPEMEHHOTO TOKa

https://m.edsoo.ru/cfa307af
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https://m.edsoo.ru/756123c5
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3akoH OMa 7151 DJIEKTPUYECKON

bubmuoreka [JOK

44 07.11
IIeNU IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIITUTYAHOE U IEHCTBYIOLIEE bubmumoreka [IOK
45 11.11
3HAYCHUE CHJIBI TOKA U https://m.edsoo.ru/1cac6c4c
HaIPsKCHUS
bu6mmoreka [IOK
46 P i 12.11
CIOHAMC B SICKIPHHCCKOH LM https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemuterme sagas 12.11 https://m.edsoo.ru/al6836a4
WneanbHbIil TpanchopmaTop.
[IpousBoncTBo, epenaya u bubnnorexa [HOK
48 - 14.11
HOTPEOJICHUE ANEKTPUICCKON https://m.edso0.ru/f97418ae
SHEPrUuu
OKOJIOTUYECKUE PUCKU ITPU
. In(pomBOJ;CTlcae (?JICBK(;FP;BHGPFI/II/I. " BuGmiorexa LIOK
bT HCITOJIB30BAHUA .
YIRTYP 8 . https://m.edsoo.ru/a6f74d93
DJIEKTPOIHEPTUM B ITIOBCEIHEBHOU
JKU3HU
bu6mmoreka [IOK
50 P 18.11
cHieHHe satat https://m.edsoo.ru/ee6677ed
bu6nmoreka [JOK
51 P 19.11
CHICHHE 3aAak https://m.edsoo.ru/7cab59f8
- O6O6HUICHI/IG Y CUCTEMaTH3aIHs o1 Butmorexa LOK
iHaHHH 1O TEME . ' https://m.edso00.ru/401024a9
DJIEKTPOMAarHUTHBIC KOJICOAHUS
53 gae X;;thilccip;ii();:}z'}mqeCKI/Ix 21.11 bubmorexa HOK
pAKTEP ' https://m.edsoo.ru/a58e109f
BOJIH
54 CBo¥icTBa MEXaHUYECKHUX BOJIH 21.11 Bubmorexa LIOK

https://m.edso0.ru/d9ae1000



https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
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https://m.edsoo.ru/d9ae1000

bubmuoreka [JOK

. X 25.11
> 3ByK. XapaKTepHCTHKIL 36yKa > https://m.eds00.ru/138b6f09
" .
5 | Wynonoe srpmsneune o1y Dromorers LOK
Y P ' https://m.eds00.ru/7380038f
OKpY’KaloIIen cpeibl
bu6mmoreka [IOK
> Permervte saas 26.11 https://m.edsoo.ru/cfd918bf
- I?IJIQKT};OM:I‘HIZTHHG BOJIHBI. _ BuGmiorexa LIOK
SILYACHHE SCKIPOMATHHIHAX ' https://m.edsoo.ru/714e5dbl
BOJIH
- 2Hzgznaaajeleqporazﬂmﬁmx BOJTH. _ BuGmiorexa LIOK
BOKCTB KTPOMarHUTHBIX .
AeKIp https://m.edsoo.ru/d01b818c
BOJTH
I )
o | e pip | BoIOx
P P ' https://m.edsoo.ru/49belfe
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paIHOCBSI3U U
61 TeleBuAcHUs. Paguonokanus. 03.12 bu6nmoreka [JOK
DJIeKTPOMAarHUTHOE 3arpsi3HEHHE ' https://m.edso0.ru/9f96f1f8
OKpYKaIoIIE cpebl
62 KonrponbHas pabora no reme 03.12 bubnuoreka [IOK
"Konebanus 1 BOJTHBI" ' https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO 05.12 bubnuoteka [JOK
pacipoCTpaHEHUs CBETA ' https://m.edso0.ru/f9566406
6 saom mmonmetnorg gs1p  Dnmorexa lIOK
P ' https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHsI CBeTa
Otpaxenue csera. [lnockoe bubnuoreka [IOK
65 09.12
3epkaino. Cdepuyeckoe 3epKano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue crera. 10.12 bubnmuorexa [JOK

AOCONOTHBINA U OTHOCUTEJILHBIN

https://m.edsoo.ru/bc2e55cd
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nokasaresnb npenomiienus. [loaHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yrod MoJaIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

7 10.12
0 SAKOHOB OTpARCHILL | 0 https://m.eds00.ru/49d830a9
MIpPEJIOMJICHUS CBETA
X i .
58 | cooms. Cromant evoren Senors. pqp | Bubmorema OK
BCTA. HBbIN TaB T .
. . https://m.edsoo.ru/d8elc3be
cBera. IIBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U 1212 bubnuoreka [IOK
ONTHYECKAs CHJIA JIMH3EI ' https://m.eds00.ru/60441359
n .
. OCTPOCHHE U300paKCHHI B 1o Butmnorexa LOK
FIHHBAX T 1 CHOTeMax. ' https://m.edsoo.ru/bb53b1d5
VBeandyeHue JTUH3bI
P
nu KCHUU, I1 MbIX .
p > TTOIYH https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
bu6nmoreka [JOK
72 r 17.12
143 falc OTHHeckas cheteMa https://m.edsoo.ru/ecd480a2
P T
R — 194 | BromoreraLIOK
PUMCHEMOCTH TCOMETPHACCKO ' https://m.edsoo.ru/cd174a10
ONTHKU
74 CKOpOCTb CBETA U METOJIBI €€ 19.12 bubnuoteka [JOK
U3MEPECHUSI ' https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 23.12
Jluctiepens caera https://m.edsoo.ru/lel6cc6e
b K
76 WnTepdepenmus ceera 24.12 Hbmorexa LIO

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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KorepenTHbie HCTOYHUKH.

bubmuorexa [JOK
" YCnoBil HabitiofeHuA 24.12 https://m.edsoo.ru/c6416d48
MaKCUMyMOB 1 MUHMYMOB
bubmuorexa [JOK
8 Pemmterme 3272 26.12 https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 [Ipumenenue natepdepeHun 26.12 https://m.edsoo.ru/668edbcs
bubmuorexa [JOK
80 Jludpaicuus caera 13.01 https://m.edsoo.ru/12ed04b5
ol )SZ[]H(’ppaKunogﬂas{ pemeérka. o1 Butmorexa LOK
CHOBHE HADIOACHIT TaBHbIX ' https://m.edso0.ru/f998d964
MaKCHUMYMOB
bubmuorexa [JOK
82 Pemterme saza+ 14.01 https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01 bubnnoreka [JOK
[Monsipuzanus cBera ' https://m.edso0.ru/e9890fe9
bu6mmoreka [IOK
84 Pemmenme 3272 16.01 https://m.edso00.ru/c56c8158
bu6nmoreka [JOK
85 CBeToBBIE ABJICHUS B IPUPOJE 20.01 httos://m.eds00.ru/0b36363d
86 O00011eHNEe U CUCTEMATU3ALIS 21,01 bu6mmoreka [IOK
3HaHMi 110 TeMe "OnTuka" ' https://m.edso00.ru/8al14748b
87 KonTponbHas padbora no teme 21,01 bubnnoreka [JOK
«OnTrKay ' https://m.edso0.ru/82315dd4
['panu1bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI bubnmoreka [JOK
88 23.01
9JIEKTPOJMHAMHUKHY M TPHHITATT https://m.edsoo.ru/c9bd77cb
OTHOCHTEIIbHOCTH
89 ITocTynatel cienuanbHOU TEOPUU 93.01 bubnuorexa [IOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch
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90

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeobpazoBanus
Jlopenua. YcnoBrue npu4MHHOCTH.

27.01

bu6mmoreka [IOK

OTHOCHUTETBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpPAIIECHUE JITTHHBI
o1 OHeprus U UMIYJbC 28.01 bubmuorexa [IOK
PEIATHBUCTCKON YaCTHIIBI ' https://m.edsoo.ru/853a64fc
0 CBs13b Macchl ¢ 3HEpruen I1(/1 ) 2501 Butnnorexa LOK
VIMITYIIRCOM pEIBITHBHETCRON ' https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
bubmuorexa [JOK
93 PaBHOBecHOE TEIIOBOE M3ITyYCHHE 30.01 https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
94 3aon cuemenns Bixa 30.01 https://m.edsoo.ru/1c5ff752
95 I'mmoreza M. I1nanka o KBaHTax. 03.02 bu6mmoreka [IOK
®DoTOHBI ' https://m.edsoo.ru/a5ffa218
bu6nmoreka [JOK
96 OHeprust 1 UMITYJIbC GOTOHA 04.02 httos://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnbiTo A. T 04.02 bubnuoreka [IOK
Cronerosa. 3akoHbl poToddderra ' https://m.edso0.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
bu6mmoreka [IOK
X HK n . 2
%8 dorospbexra. "Kpactas rpaiiiia 06.0 https://m.edso0.ru/01ef4556
dorordpdekra
99 Hasnenue ceera. OnwiTh [1. H. 06.02 bubmuorexa [JOK
JleGenena ' https://m.edso00.ru/64b4f966
. bubnuorexa [IOK
100 BonHoBbIE cBOICTBA YaCTHIL 10.02 https://m.edsoo.ru/f59cfcec
101 Bounbl ne bpoisna. [InuHa BoJHbBI 11.02 bubnmuotexa [JOK

ne bpoitist u pazmepsl 00IacTi

https://m.edsoo.ru/5df8bafl
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JOKAJIM3ALUU JABUKYILEHCS
YaCTHULIbI

102 KopnyckyinsipHo-BOJIHOBO# 11.02 bubmuorexa [JOK
Jyaau3M ' https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha 13.02 bubnuorexa [JOK
KpHCTaJIax ' https://m.edsoo.ru/30dbal8c
o anumbmca IngepeHI/m B 1200 Butnnorexa LOK
MUKPOMUPE. OOTH? meljm ' https://m.edso0.ru/65783dec
HeonpeaenénHocrel [elizendepra
bubmuorexa [JOK
105 Pemenue rpaduyecknx 3amaq 17.02 https://m.edso0.ru/e70195bd
. bubmuorexa [JOK
106 Pemrenne pacy€THBIX 3314 18.02 https://m.eds0o.ru/ee9b3182
K :
o7 E gHTponbg?rﬁO;la(i(I)(Ta 0 TeMam 800 Butmorexa LOK
CHOBR! ’ ,'Op HYCKYIIAPHO ' https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OIBITHI 110 UCCIIEIOBAHUIO
bu6mmorexa [IOK
1 T 20.02
08 CTPOCHIT atoma. LL1aneTapras 00 https://m.edso0.ru/312b750a
Mozenb aroma Pesepdopaa
bu6nmoreka [JOK
1 IT b 20.02
09 OCTYTIATEL bopa 00 https://m.edsoo.ru/404dfa9a
Bunel ciektpoB. CniekTp ypoBHEN bubnuoreka [IOK
110 24.02
SHEPrHH aToMa BOJOPOa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHY)KJIEHHOE 95 02 bubnnoreka [JOK
W3IIyYEHUE CBETA ' https://m.edso0.ru/f945d85¢
bubmuoreka [JOK
112 J 25.02
asep https://m.edso0.ru/2288a0c4
113 Hyxknonnas moaens sapa 9702 bubmuoreka [JOK

Ieitzenbepra-MiBanenko. 3apsia u

https://m.edsoo.ru/34ada5de
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MaccoBO€ 4YUCIIO sapa. M30Tomsl.
PagnoaktuBHOCTB

114

3aKOH paJInOaKTUBHOI'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO
u3JlydeHus. BiausHue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

27.02

bubmuorexa [JOK
https://m.edso0.ru/aab98bef

115

DHeprus CBA3U HYKJIOHOB B S/IpE.
SAnepusie cuibl. Jedekt Macce
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [Ipobrembr
YIPaBJIsIEMOro TEPMOSIEPHOTIO
CUHTE3a. DKOJIOIMUECKUE aCIIEKTBI
pa3BUTHUSA SAEPHON SHEPTETUKU

03.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

117

118

Meroapl perucTpanuy u
HCCJIETIOBAHMS DJIEMEHTAPHBIX
yacTull. @yHaMeHTaIbHbIE
B3aUMOJAEUCTBUA. bapnoHsl,
ME30HBI U JICIITOHBI.
[Tpencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozenb
aZpOHOB

®du3suka 3a npeaeaMmu
CranpaptHoit monenu. Témuas
MaTepus U TEMHas SHEPIHUs.
EnuncTBO u3ndeckoil KapTHHBI
Mupa

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUU

04.03

04.03

06.03

bu6nmoreka [JOK
https://m.edsoo.ru/1ac08a5hb

bu6nmoreka [JOK
https://m.edsoo.ru/c026fd37

bubmuorexa [JOK
https://m.edsoo.ru/ad73e145

119

[TpruMeHNMOCTH 3aKOHOB (PH3HUKH
JUTsL 0OOBbSCHEHUSI IPUPO/IBI

06.03

bu6mmoreka [IOK
https://m.edso0.ru/39c44028



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

KOCMHYECKUX 00BEKTOB. MeTOIbI
aCTPOHOMUYECKUX UCCIENOBAHUI

COBpeMeHHBIe OIITHUYECCKHUEC

bubmuorexa [JOK

120 TEJIECKOIIBI, PaJHOTEIECKOIIBI, 10.03 https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bup 3Bé3nHoro neba. CozBe3gus

121 HpKHI/Ie 3B§3I[BI IJIAHETBI, UX o 11.03 bubmmorexa LIOK

’ ’ https://m.edsoo.ru/aac588eb
BHJINMOE JIBUKCHUE
Conneunas cuctema. CoJHIIE.
122 CoJtHeYHast aKTUBHOCTb. I/I:TO‘IHI/IK 11.03 bubmmorexa LIOK
) https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHEBIE

123 XapaKTepucTHKu. Jluarpamma 13.03 bubnnorexa [HOK
"CIEeKTpalIbHBIN KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/bI TJIaBHOU 13.03 bu6mmoreka [IOK
IIOCJICI0BATEIBHOCTH https://m.edso00.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .

CoBpeMeHHBIE TIPE/ICTABICHHS O
125 HpOECXO)I(I[GHHHpI/IiBOJIIOHHH 17.03 bubmorexa [JOK
. https://m.edso0.ru/d09da494
CoiHna u 3BE3]1. DTaIbl )KU3HA
3BE3]
Moeunsriii IIyte — Hama
126 lamakTuka. 1}::111},1 raJaKTHK. 18.03 bubmorexa LIOK
B https://m.edsoo.ru/7cd10a0a
YépHbIe ABIPHI B SAPAX TATAKTHK
Bcenennas. Pacivpenue

127 Bcenennoii. 3akon Xa606ma. 18.03 bubnmoreka [JOK
Teopus bonbioro B3pbiBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe nuznydyenue

128 MacmtaOHast cTpykTypa 90.03 bubnuorexa [IOK

Bcenennoii. Meraranaktuka

https://m.edsoo.ru/ce234633



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633

129

Hepeménnsie npobiaembl
ACTPOHOMHH

20.03

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO I10JIS
MMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaruHeTUKoB" UIu
"UccneqoBanue neiCTBUA
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

1

24.03

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3yueHne 3aBUCUMOCTH CHUJIbI
Awmrnepa oT cuiibl TOKa" WK
"OnpeneneHne MarHuTHOM
MHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuiibl Amnepa"

Du3nUeCcKu IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHOM MHAYKIUN"
nn "OnpeneneHne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJS"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS
camouHaykiun" um "Coopka
MOJIEH JIEKTPOMAarHUTHOTO
reseparopa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue nepuojia CBOOOTHBIX
KOJIEOAHUN HUTSHOTO U
NPYXKUHHOTO MasiTHUKOB"

25.03

25.03

27.03

27.03

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bu6nmoreka [JOK
https://m.edsoo.ru/b8fh6391

bubmuoreka [JOK
https://m.edsoo0.ru/5d159d35



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

135

Pu3N4eCKUu IPAKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTUH B
MPYy>KUHHOM MasiTHUKeE"

07.04

bubmuorexa [JOK
https://m.edso0.ru/a28026bd

136

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes3 M0CIIe0BaTENbHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy U pe3ucTop' Win
"UccnenoBanue paboThI
MCTOYHUKOB CBETAa B LIETIH
MePEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

08.04

08.04

bubmuorexa [JOK
https://m.edso0.ru/89dc2d90

bubmuorexa [JOK
https://m.edso0.ru/b100661a

138

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIIH
"Tlony4yenue n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U
JUH3BI"

10.04

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

140

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(GOKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMEpe KUIKUX
nuH3)" uin "M3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIIMU U TTOJIAPU3aLUU
ceera"

10.04

14.04

bu6nmoreka [JOK
https://m.edso0.ru/b879fb3f

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

141

142

143

144

145

Pu3N4eCKUu IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJabca U
SHEPIUH PESITUBUCTCKUX YACTHIL
(mo dororpadusm TpexoB
3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka
Ha OCHOBE HMCCJIEJOBAHUS
doTtodrdpdexra" nam
"NccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA Y€PEe3 CBETOAHMO]T OT
HanpspkeHus"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOTO aTOMAPHOTO
BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra”

Du3HYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢dboHa ¢ UCTIOTB30BAHUEM
no3umerpa" uiu "Mzyduenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHueM"

Du3nUeCcKul IPAKTUKYM I10 TEME
"HaOnronenus 38E31HOr0 HEOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIO’KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3usi CeBepHOro norymapms

15.04

15.04

17.04

17.04

21.04

bu6mmoreka [IOK
https://m.edso0.ru/63756¢47

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

bubmuorexa [JOK
https://m.edsoo.ru/c3dabebe

bu6mmorexa [IOK
https://m.edso0.ru/1072021¢



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

U sipKue 3BE3/1b1" WU
"Habmronenus B Teneckorn JIyHbI,
MJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOIUICHHI"

O060011eHNEe U CUCTeMAaTH3aIH
3Hanuil. Pose ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,

bubmuorexa [JOK

146 TEXHOJIOTMYECKOM, COIMaIbHON U 22.04 https://m.edsoo.ru/ad6ddeed
ATHYECKON cepax NesITeTbHOCTH
YeroBeKa
O06o001IeHre U CHCTeMAaTH3 AN
3HaHuid. Postb u MecTo Gpusuku u bubnuorexa [JOK
147 . 22.04
ACTPOHOMHMH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
HAYYHOH KapTHHE MUpa
O0o001IeHNe U CHCTeMAaTH3 AN
3HaHuil. Pois ¢pusndeckoii Teopun
B (DOPMHUPOBAHHH MIPEICTABICHHMA
0 (pusmveckoi KapTHHE MHUPA, bubnnoreka [JOK
148 - 24.04
MecTO (PU3UUECKOI KapTHHBI MUPA https://m.edsoo.ru/e7d400f4
B 00IIIEM psITy COBPEMEHHBIX
€CTeCTBEHHO-HAyUHBIX
MPEJCTABICHUN O IPUPOJE
149 O06o0mIeHre U cucTeMaTr3aIus 94.04 bubmuorexa [JOK
3HaHui 1o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS 28.04 bu6mmoreka [IOK
3HaHui mo teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cuCcTeMaTU3alus 99.04 bubnmoreka [JOK
3HaHui Mo Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTH3alus
152 3HaHui o Teme "CraTuka 29.04 bubmorexa LIOK

TBepaoro tena"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubmuorexa [JOK
153 5 "3 05.05
SHAMHI TIO Tene aKOHL,I, https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHKE
O0001IeHNE U CHCTEMATH3AIUS
3HaHu# 1o TeMe "OCHOBBI bubnmoreka [JOK
154 . 06.05
MOJICKYJISIPHO-KHHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
o | S e— os | Biomoren 10K
HAHUH 110 TEM MOJUHAMUKA. .
,],‘O A https://m.edsoo.ru/c63f7c10
TenaoBble MaIIMHEI
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie 08.05 bubnunoreka [JOK
cocTosiHus BelecTBa. Pa3oBbie ' https://m.edso0.ru/1d36b5b1
nepexopl"
O000I11IeHNE U CUCTEMATU3AIUS
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE 08.05 bubmorexa HOK
| P ' https://m.edsoo.ru/3bf0def9
roJje
158 ?—Ii.cl){?/lnl/:el'll{ni I;CP{'?M: Tfﬁifﬁf 12.05 bubmorexa LIOK
> O TeMe (,),C © ' https://m.edso00.ru/71453ee6
IIEKTPUUYECKUN TOK
150 | anmdeore o 1305  DuGmoreraLIOK
. ' https://m.eds00.ru/3d40077a
Pa3TUYHBIX CpeIax
160 g{iﬁnﬁ{f lii“ﬁ?ﬁiﬁflm 13.05 bubmmoreia LIOK
.\ ' https://m.edsoo.ru/3b4c06ae
oJIe
PesepBHrlit ypok. O6001ICHHE U
b K
161 CUCTEMATHU3aIHA 3HAHUH 10 TEME 15.05 nommorexa O

"OneKkTpoMarHuTHas MHIyKIus"

https://m.edso0.ru/053e2248



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

PesepBHeiit ypok. O600ICHHE U

bubmuorexa [JOK
162 i 15.05
CHUCTEMaTH3aIus 3HAaHUH 110 TeMe https://m.edsoo.ru/d6310bfd
"MexaHnudeckue KojaeoaHus"
163 fezegBZHin OK':sO: i egme He 19.05 bubmorexa LIOK
HMCTEMaTH3alus 3HAHUH 110 TeM .
" B | https://m.edso0.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHSI
PesepBHbIil ypok. O0001ICHNE 1
164 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 20.05 bubmuorexa [JOK
"MexaHH4YeCKHe 1 ' https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHBI"
s PesepBHBIil ypoK. O6061J.IGHI/IC u 200 BuGnorexa LIOK
cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe .
. . B https://m.eds00.ru/52ad1603
OnTuka
PesepBHbli ypoK. O6061J.IGHI/IC u BuGnorexa LIOK
166 cUCTEMATH3AaLHA 3HAHUH 110 TEME 22.05
https://m.edsoo.ru/5bec1c65
"OcnHoBel CTO"
PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka [IOK
167 . 22.05
"KopmycKynsipHO-BOIHOBOI https://m.edsoo.ru/f7c59d38
nyanuzm"
168 | cnonommmraann s oo 2605 brbmorexa LOK
. 1 | ' https://m.edsoo.ru/1f511654
®usznka aToma
Peseprubiit ypok. O600111eHIE U
169 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe 97 05 bu6mmorexa [IOK
"Mdu3KMKa aTOMHOTO Spa U ' https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHrlit ypok. O600IICHHE U
b K
170 CHCTEeMaTH3aIlns 3HAHUH 110 TeMe 27.05 nommorexa L1O

"OnemMeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

11 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

111

11.2

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero oopa3oBaHusi

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MeCTO GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOI Hay4YHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOI TEXHUKH
U TEXHOJOTHH, B MPAaKTUYECKON NESTEIbHOCTH JIIOJEH, LEJIOCTHOCTh U
€IUHCTBO (PU3NYECKON KapTUHBI MUpa

YuuThIBaThH rpaHullbl MMPUMCHCHUA H3YYCHHBIX (I)I/ISI/I‘ICCKI/IX MOHeHeﬁZ
TOYCYHBIN BHCKTpI/I‘leCKI/Iﬁ 3apsan, AACpHad MOACJIIb aTOMa, HYKJIOHHas
MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

11.3

PacniosnaBath (usnyeckue siBieHUs (MpOLECCh) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOMN (PM3UKH: 3JIEKTPUUECKAs
POBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE J1eHCTBUS
TOKa, B3aUMOJIEMCTBUE MArHUTOB, 3JEKTPOMArHUTHAs HHIAYKLUS,
JieficTBUE MarHUTHOT'O T10JIs1 Ha IPOBOAHUK C TOKOM U JBMIKYILLUICS 3apsi],
AIIEKTPOMAarHUTHBIE KoysiebaHus W BOJIHBI, IPSIMOJIMHEIHOE
pacnpocTpaHEHHE CBeTa, OTpakKeHUE, IpeloMIIEHHuEe, HHTepdepeHIus,
Jupakus 1 MoJIIpu3alus CBeTa, AUCIEPCHs CBETa, POTOAIEKTPUUECKUM
s dext (hoToaddekT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHHUE JIMHEHIATOTO
CIEKTpa aromMa  BOJOpOJa, €CTECTBEHHas U  HMCKYCCTBEHHas
pPaz0aKTUBHOCTD

11.4

OnuceIBaTh U3y4EHHBIE CBOICTBA BellecTBa (3JIEKTPUUECKIE, MarHUTHBIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 TMPOBOJMMOCTb pa3IMYHbIX Cpel) U
AIIEKTPOMAarHWTHBIE SIBJIEHMSI (TpOIECChl), MCHOIb3Ys (hU3MUEecKue
BEJIMYMHBI: DJIEKTPUUECKUN  3apsl, cuja TOKa, DIIEKTPUUYECKOE
HaIpPsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHHE, PAa3HOCTh IMOTEHIIMAJIOB,
O/1C, pabora ToKa, MHAYKLMS MarHUTHOTO TOJIA, cuia AMIiepa, cuia
JlopeHnia, MHAYKTUBHOCTb KaTyLIKH, DSHEPrus d3JIEKTPUYECKOIO H
MarHUTHOTO TMOJIEH, Mepuoa M yacToTa KojeOaHWi B KojebaTelbHOM
KOHType, 3aps] M CcuhjJa TOKa B IIpOLECCE TapMOHUYECKUX
AIIEKTPOMAarHUTHBIX KoJieOaHUU, (OKYCHOE pacCTOSIHHME U ONTHYecKas
CWJIa JIMH3bI; MIPU ONKCAHUU MPAaBUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAuY€HUs M €AMHUIIBI; YKa3bIBaTh
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIMYHMHY C JIPYTHMMHU
BEJIMYMHAMU

115

OnuceiBaTh M3yuyeHHBIE KBAHTOBBIEC SIBICHHUS M MPOLECCHI, HCIOJb3Ys
¢busznyecKkue BETUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi M UMIYyJIbc (OTOHA, NEPUOA
MOJIypacnaja, SHEPTUsl CBA3M aTOMHBIX siJIep; MPU ONMHUCAHUU MPABHIBLHO




TPaKTOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMBIX  BEJIWYUH, UX
0003HaYeHHsI M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOILINE JTAHHYIO
bu3NYeCKyI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMU, BBIYUCIATH 3HAUYCHUE
bu3nYecKoil BeTUYMHBI

11.6

AHnanu3upoBath  (pU3MUYECKHE TPOIECChl M SBJICHUSA, HCIOIB3YS
¢u3mueckue  3aKOHBI W NPUHOMIBL  3ak0oH  Oma,  3aKOHBI
MOCJIE0BATEIBHOIO U MapauIeIbHOTO COEIUHEHUS MPOBOAHUKOB, 3aKOH
Jxoyns — JleHuma, 3aKkOH DSJEKTPOMAarHUTHOM WHAYKIHMH, 3aKOH
MPSIMOJIMHEMHOTO PAcHpOCTpAaHEHUs! CBETA, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHE DWHINTeHa it hoTodddexTa,
3aKOH COXpAHEHWs DHEpPrHM, 3aKOH COXPAaHEHHUs HMIIYJIbCa, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUs MacCOBOIO
yucia, noctynarsl bopa, 3akoH pajMoOakTUBHOIO pacraja; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpQXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHHUMOCTH

11.7

11.8

Ompenenars HampaBiICHHE BEKTOpa MHAYKIMM MArHUTHOTO TIOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

CTpouTh M ONHUCHIBATh M300pa)KEHHE, CO3AaBAEMOC IIJIOCKUM 3€pKaJIoM,
TOHKOU JTUH30H

11.9

BBIMONHATE IKCIEPUMEHTHI IO MCCIIEOBAHUIO (U3NYECKUX SIBICHUH H
MPOIIECCOB C HCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEPEHHI; MPH
3ToM (QopMmynupoBaTh MpobiieMy (3ahady) M THUIOTE3y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOBI

11.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBbHBIN COCOO M3MEPEHMS U UCIIOJIb30BATh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEIUYHUH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI; TTPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BUJE
TabyuIl ¥ TpaduKOB, AeTaTh BHIBOIBI MO Pe3yIbTaTaM UCCIeIOBAHUS

11.12

Co0mmroaTh IpaBuiIa 0€30MacHOTO TPY/a MPH MPOBEACHUN UCCIICIOBAHUN
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

11.13

Pemarp pacu€THple 3amayMl C SBHO 3aJaHHON (PU3UUECKOW MOEINbIO,
WCIIONB3Ysl (PU3NYECKHE 3aKOHBI M TPUHITUIIBL, HA OCHOBE aHAN3a yCIOBHUS
3a/1auu BBIOUPATh (PU3NUECKYIO MOJICITb, BBIIEIATH (U3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHHS (PU3HMUECKOM BEIIMUHNHBI




11.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

11.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM IS TOHCKa, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

11.16

OOBSCHATh TPUHIUIBI JCUCTBUS MAIlIUH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTB;, pa3iuyaTh YCIOBUS KX O€30MacHOr0 WCIOJIb30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

11.18

11.19

[TpuBoANTE mpUMEpBl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOT I

M cronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HUKE B TOBCEAHEBHOM KU3HH
JUIs  oOecrieueHHsl OE€30MacHOCTH MpU OOpalleHHH C MNpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISl COXPAHEHHS 3JI0POBBSI U COOJIIOICHHS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTe B rpyImme ¢ BBIIOJHEHUEM pPA3IUYHBIX COLIMATIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIFHO PAaCTPEAesTh 00sS3aHHOCTH
U TUIAHUPOBAThH JACSITENBHOCTh B HECTAHAAPTHBIX CUTYalUsX, al€KBAaTHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYyHIlbl B PCUHICHUC
paccMaTpuBaeMoi IpOOIeMBbI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JieMeHTHI COJepP:KAHUSA
pa3jena  3JieMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA
431 IlocTossHnabIE MAarHUTBHI. BzaumopeiictBue
h HOCTOSHHBIX MATHUTOB
MarnutHoe nosie. BeKkTop MarHUTHOM MHIYKIUU.
432 [IpuHnun cynepno3unuu. JIMHMM MarHUTHOMN
e uHayknpd.  KapruHa — JMHWE  MarHWTHOM
WHYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MaruauTHO€E 1oJie IPOBOJIHUKA ¢ TOKOM. KapTrHa
JVHAKA TIOJI JJIMHHOTO MPSMOTO MPOBOJIHHUKA H
4.3.3 3aMKHYTOT'O KOJIbLIEBOTO IPOBOAHMKA, KATYILIKHU C
TokoM. OmnbiT  Opcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOIyJIb M HalpaBIICHUE
Cuna Jlopenma, e€ MoAynb U HampaBlIcHHE.
4.3.5 JIBr>KeHME 3apsKEHHOM 4acTULbl B OAHOPOJHOM
MarHuTHOM nofe. Pabota cubl JlopeHiia
43.6 SIBJICHHE AIEKTPOMArHUTHOW WHTYKITHH
4.3 4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
438 OAC wuHayKuuu. 3aKOH AJIEKTPOMAarHUTHOM
e unaykin Papanes
Buxpesoe snexrpuueckoe nose. C uHAYKIINN
4.3.9 B MPOBOJHUKE, JIBIKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBusno Jlenua
4311 NupyktuBHOCTH. SBNeHne camonHaykuuu. 3/1C
e CaMOWHTYKI[HH
4.3.12 DHeprus MarHUTHOTO TOJIST KaTYLIKU C TOKOM
4.3.13 ONEeKTPOMarHuTHOE MO0JIe
Texnuueckune YCTpOMCTBA: IIOCTOSIHHBIE
43.14 MarHMThl, AJEKTPOMArHUThI, JIEKTPOJBUTATEb,
o YCKOPHUTEIH 3IIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs NeYb
[Ipaktrueckue paboThl. M3ydyeHne MarHUTHOTO
4.3.15 TIOJIs1 KaTyIKK ¢ TokoM. MccnenoBanue nericTBrs

IIOCTOSAHHOIO MAarHuTra Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUS  DIIEKTPOMATrHUTHOMN
MHIYKIHH

5.1

KOJIEBAHUWA 1 BOJIHBI

MEXAHWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

KonebartenpHaas cucTema. CBoOopanbIe
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoneOaHmit

5.1.2

5.1.3

[IpyxuHHBII MasITHUK. MaremaTuueckui
MasITHUK

YpaBHeHHe TrapMOHHYECKUX Kose0aHuil.

Kunemarnueckoeun JUHAMHUYCCKOC  OIIMCAaHUC
K0J1€0aTeIbHOI0 JABUIKCHUA

5.14

[IpeBpamienrie »HEPTUM TPH TAPMOHUYECKUX
KoneOanusax. CBS3p aMIUTUTYABI  KoJeOaHMiA
MCXOJHOH BEIMYHMHBI C aMIUIUTYJaMU KOJIeOaHUi
€€ CKOPOCTH M YCKOPEHHS

5.15

Konebarenbublit KOHTYP. CBobOoIHBIE
JJIEKTPOMAarHuTHhIE KOJEOaHUS B UACAIbHOM
KoJeOaTelbHOM KOHType. AHAJIOrus MexXay
MEXaHUYECKUMHU U 2JIEKTPOMarHUTHBIMU
konebanusamu. Popmyna TomcoHa

5.16

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
KoJe0aTeIbHOM KOHTYpE

5.1.7

5.18

BbIHyXJIeHHbIE ~ MeXaHHYecKHe  KoJeOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyXI€HHBIE
OJICKTPOMArHuTHBIC KoaeOaHusl.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

519

MOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYJTHOE U
JICUCTBYIOIIEE  3HAYEHUWE CWJIbl TOKAa U
HaIpsKEHUS

5.1.10

Tpancpopmarop. IIpousBoacTBo, mepenavya u
norpebieHue IIEKTPUUECKOMN SHEpPTUH.
DKOJIOTUYECKHE PHUCKM TpHU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCII0JI30BAHHUS 3IEKTPOIHEPTUU B
IMOBCEAHEBHOM KU3HU

5.1.11

TexHnuueckue YCTpOICTBA: cericmorpad,
ANEKTPUYECKUI 3BOHOK, TMHUH 3JIEKTponepead

5.1.12

[IpakTnueckue paboThI. Hccnenosanue
3aBUCHMOCTH TEpHOJa MallbIX KojiebaHMi Trpy3a
Ha HHUTU OT JJIMHBI HUTH U Macchl Tpy3a.




UccnenoBanue mepeMeHHOTO TOKa B LEMHU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOpA,
KaTyIIKH U pPe3ucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHeHHUSI. ITepuon. CxkopocTthb
pacnpocTpaHeHust U JyinHa BosiHbl. [lonepeunsie
Y MIPOJI0TBHBIE BOJTHBI

WNurtepdepennus u audpakius MEXaHUUYECKUX
BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKka

524

525

5.2.6

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYy4CHHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
mpenoMiieHue,  moysApu3auus,  audpaxius,
untepdepenus. CKOPOCTh 3JIEKTPOMATrHUTHBIX
BOJIH

[llxanma 37eKTpOMArHUTHBIX BOJH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHUUNIBl ~ paguoOCBS3M U TEJICBUICHUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpY’Karolllen Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTHKA B
TEXHUKE W MEIWIMHE, pajxap, paauoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neun

5.3

5.3.1

OIITUKA

[IpsiMonuHeiiHOE pacnpoCTpaHeHUE CBETa B
oJHOpoHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHMS
cBeTa. AGCOJIOTHBIN MMOKa3aTeab MPeIOMIICHHS

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil
YTOJ1 IIOJIHOTO BHYTPEHHETO OTPaXKCHUS

5.35

HMucnepcust cBera. CHOXHBIH cocTaB 0ejoro
ceeta. LlBet




5.3.6

5.3.7

Cobwuparomue U paccenBaroImue JTUH3BL. ToHKas
nauH3a. QOKYCHOE pacCTOSIHUE M ONITUYECKas cuila
TOHKOW nuH3BL. [locTpoeHue u300pakeHHd B
coOMpalIIUX W  PacCeUBAIOIIMUX  JIMH3aX.
®opmyJia TOHKOU JTUH3BL. Y BEJIMUCHHE, TABAEMOE
JIMH301

[Ipenensl  OPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKH

5.3.8

WnTepdepenius CBeTa. KorepenTnsie
WCTOYHMKH. Y CJIOBUSI HAOIIOIEHUSI MAaKCUMYMOB
U MUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceera. JudpakunonHas pemérka.
YcioBue HaOMOICHHUS TJIABHBIX MaKCHMYMOB
IpH TAJACHUUA MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

HOHHpI/ISaHI/Iﬂ CBCTa

Texnudyeckne  ycTpoWcTBa:  OYKH,  JIyIa,
¢doroanmapar, POEKIMOHHBIH armapar,
MHUKPOCKOI, TEJECKOI, BOJOKOHHAs OITHKA,
TU(ppaKkIuOHHAS peIIETKa, MOJIIPOU
[IpakTuueckue paboThl. M3mepeHue nokazaresns
MPETOMIICHUSI. HccnenoBanue CBOWCTB
nzobpaxxeHut B nuH3ax.  HaOmoxeHue
JMCTIEPCUU CBETa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panuwbr MIPUMEHUMOCTHU KJIaCCHYECKOM
MEXaHHKH. IToctynater TEOpUHU
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH  MOJYJISI
CKOpOCTM  CB€Ta B  BaKyyMme, [PHUHIMI
OTHOCHUTEIBHOCTH DHUHIITEHHA

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBI

3HCpFI/I}I " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBs3p Maccel € DJHEpPrued W UMITYJIBCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOST CBOOOTHOM
YaCTHLIBI

KBAHTOBAA ®U31KA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronsl. dopmyna Ilnanka cBsI3U dHEpPruu
(dhoToHA C €ro 4acTOoTOW. DHEPTrHusi U UMITYJIbC
dbortona




1.2

7.3

7.12

OtkpeiTie u wuccienoBanne (Hotodrddexra.
Omnpiter A.I'. CtoneroBa. 3akoHsl porodddexra

7.1.3

7.14

VYpaBuenue DOifnmrelina 1 GoTtodddekra.
«Kpacnas rpanuna» hotorddexra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.15

7.1.6

XHUMHYECKOE IENICTBUE CBETA

Texuuueckue YCTPOMCTBA: ($hOTO3IEMEHT,
(dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.24

Mopnens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[Lmanerapnas MoJenb aToMa

[Tocrynater bopa. M3nydenue u mnorsiouieHue
(OTOHOB MU MEpPexojie aTOMa C OJJHOTO YPOBHS
SHepruu Ha Jpyroi. Buael cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJOpPOAa

BoniHoBsie cBoiicTBa yacTuil. Bonubl ne bpoiis.
KopnyckynsipHo-BoIHOBOM Jyalli3M.
Judpaxkius 37eKTPOHOB Ha KpUCTaJIaxX
CrnoHTaHHOE ¥ BBIHYXKJEHHOE  U3ITy4YCHHE.
YcTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

7.2.6

TexHuueckue YCTPOMCTBA: CIEKTPaJIbHBII
aHanu3  (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

[IpakTnueckue paboTHI. Habmonenue
JMHENHYaToro CHeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

MeTtonanl HaAOJIFOIEHUSI Hu perucrpanuu
3JIEMEHTAPHBIX YACTHII

OTkpeiTHE pPamOaKTUBHOCTH. OnbITHI
Peszepdopra 1mo  ompeseneHuro  cocraBa
pannoakTUBHOTO M3nydeHus. CBOMCTBa aibda-,
oera-, ramMmma-Hu3;Iy4eHHUs. Bnusinue
PalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykinoHHas
Mmojenb sanapa ['eiisenOepra — MBanenko. 3apsn
sapa. MaccoBoe uncino sapa. M3oromnst

7.3.4

Anbda-pacnan. DNEKTPOHHBI U TO3UTPOHHBIH
Oera-pacma. I'amma-usiydenue. 3aKoH
PaguOaKTUBHOIO pacnaja




7.3.5

DHeprus CBsI3U HYKJIOHOB B siJIpe. SIepHbIe CHITBI.
JHedekT macchl sapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHre U CUHTE3 sAEp
Snepubiii  peaktop. TepMmosinepHbld CHHTES.

[IpoGieMb! 1 IEpCHIEKTUBBI SAEPHOI Y HEPTETHKH.
DKOJIOTUYECKHE aCIEKThI sIIEPHON IHEPreTUKU

7.3.8

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpPOWCTBA: HO3UMETp, Kamepa
Bunnbcona, simepHblii peakTop, aToMHas bomba
[Mpaktiueckue pabotel. McciaenoBaHue TpeKoB
yacTuI1l (110 TOTOBBIM (hoTorpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
MJIAHETHI, X BUIUMOE JIBHKCHHE

Conneunas cucreMa. IlnaHeTsl 3eMHOM TPYIIIIBI.

IInaneThI-ruranThl U UX CIITYTHUKH, KapJIMKOBLIC
mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Comnrne, gorochepa u armochepa. CosHeuHas
AKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Hcrounuk sneprum CosHua u 3BE371

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTbEY JUTSE 3BE3] TJIaBHOM
MOCIEIOBATEILHOCTH

Buyrtpennee crpoenne 3BE3a. (CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIECHUU U IBOJIIOIIUHU
CouHIta ¥ 3B€31. OTalkbl )KU3HU 3BE3]

Mneunsii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3f,
ra3a u nelau. [lonoxxenue u npuxenue ConHua B
lNanaxruke. [Tnockas 51 cdepuueckas
HOJICUCTEMBI I allaKTUKU

Tunbel ranakTuk. PaguorasiakTMku W KBa3aphbl.
UYéEpHsble AbIPEI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xa006ma. Pa3Oeranme ramaktuk. Bospact u
panuyc Bcenennoii, Teopust bonpioro B3pbiBa.




Mogens «ropsiuert Bcenennoit». PenukroBoe

U3JIy4yeHue

MacmraOHast CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménneie — mpoOieMsl

aCTPOHOMHH




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOUM OBPA3OBATEJIBLHOM TPOT'PAMMBI CPEJTHET'O

Kon

NpoBepsieMoro
TpedoBaHus

1

OBILIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
0011ero o6pa3oBaHus

CdopmMupoBaHHOCTh yMEHUN pacro3HaBaTh (U3MUYECKUE SIBICHUS

(mporiecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommmMun (1)I/I3I/I‘ICCKI/IMI/I INOHATHUAMHU H

BEJIMYMHAMH, XapaKTEPU3YIOIIMMHU (PU3NIECKHE TIPOLIECCHI

ChopMupoBaHHOCT yMEHUH MPHUMEHSTh 3aKOHBI KIIACCHUYECKOU
MEXaHUKH,  MOJIEKYJSIpHOH  (U3MKM W TEPMOAWHAMHUKH,
AJIEKTPOAMHAMUKY, KBAHTOBON (DM3MKU JUIsl aHAJIU3a U OOBACHEHUs
SBJICHUA MUKpPOMHPA, MAaKpOMHUpa U MEraMupa, pa3jinyarh yCIOBUS
(rpanuLbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BceoOmuit xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYCHHOCTH
UCMOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3MPOBATh (U3NYECKUE
IPOLIECChl, MCIOJB3Yysl OCHOBHBIC  IIOJIOKEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

C(l)OpMI/IpOBaHHOCTB YMCHUA pasjindyaTbh YCIOBUA MNPUMCHUMOCTU

Mojienel pU3nYecKuX Tes U MPOLECCOB (SIBICHHI)

ChopMHpPOBAaHHOCTh YMEHHUS pellaTh pacdy€THBIE 3aJauyd C SIBHO
3aJIaHHOW W HESBHO 3aJ]aHHOM (hM3MYECKON MOJIENIbIO: HA OCHOBAHHUH
aHanM3a YCIOBUS BHIOMpaTh (U3NYECKUE MOJENU, OTBEYAIOIIHe
TpeOoBaHUSM 3a/1auu, MIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTyJaThl  (pU3MUYecKux TEOpud  Tpu
WCIIOIb30BAaHUM ~ MAaTeMaTHYeCKHMX METOJOB  peIIeHUs  3ajad,
MPOBOJUTH pacu€Tbl Ha OCHOBAaHMU HUMEIOLIUXCSA  JIAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJbI PEUICHUS C

y‘—IéTOM MMOJIYYCHHBIX PE3YJIbTAaTOB

Pemate kauecTBeHHBIE 3a/1a4M, TpeOyrOIMe MPUMEHEHHs 3HAaHUH U3
pa3HbIX pa3/ieoB IIKOJIBHOTO Kypca (U3MKH, a TakKe MHTErpaluu
3HaHUW W3 JPYrHMX MpPEAMETOB €CTECTBEHHOHAYYHOrO I[MKJa:
BBICTPAauBaTh JIOTMYECKYIO IEMOYKY pACCY)KIEHUH C ONOpOH Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bHBI/II-IeCKI/IC SABJICHHUA

BJIaIICHI/IC OCHOBHBIMH METOoAaMHU HAay4YHOT'O IIO3HaHHA,
UCTIONB3yEeMBIMH B (U3UKE: MPOBOAUTH MPSIMbIE W KOCBEHHBIC
U3MEpeHHs (PU3UYECKUX BEIMYWH, BBHIOMpPAs ONTHMAIBHBIA CIIOCOO

HU3MCPCHUA U UCIIOJIb3Yyd U3BCCTHBIC MCTOJAbI OLICHKHU HOFpQIHHOCTCﬁ




U3MEpPEeHNH, TPOBOIUTH HCCIEAOBAHNE 3aBUCHMOCTEH (H3MYECKUX
BCJIMYMH C WCIOJIB30BAaHUEM TPSAMBIX H3MEPEHHH, OOBSICHATH
MOJIYYCHHBIC PC3YJIbTAThl, UCIIOJIb3Ys (1)1/13qu(:1<1/16 TCOPHHU, 3aKOHBI U
MIOHATHS, U JIeNaTh BBIBOJIBI, COOIIOIATh MpaBmiia 0€301acHOro Tpyaa
IpY TPOBEICHUN UCCIICIOBAHUI B paMKax y4eOHOT0 SKCIepHUMEHTA 1
y4eOHO-HMCCIIe0BATENbCKOM  IEATEIBHOCTH C  HMCHOJIb30BAaHHEM
IU(PPOBBIX ~ M3MEPUTEIBHBIX  YCTPOHCTB M J1aODOPaTOPHOTO

000pyI0BaHUs

CdopMUpOBaHHOCTH YMEHHMI  aHAIM3UPOBATH M OIECHUBATH
MOCJENCTBUSL  OBITOBOM M  MPOU3BOJICTBEHHOW  JESATEIHHOCTH
YeJIOBEKa, CBS3aHHOM € (DU3WYCCKUMH IPOIECCAaMH, C ITO3HIIHHA
AKOJIOTUYECKON O€30MacHOCTH; TPEACTABICHUH O palroOHaIbHOM
MPUPOAOIOJIb30BAHNHN, A TAaKKE€ PasyMHOM  HCIOJb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIbHEHIIEro pa3BUTHS

YCJIIOBCUCCKOI'O O6H.I€CTBa

OBnaseHue pa3aUYHBIME crocobamu paboTel ¢ uHboOpMaluei
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BAHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMM; pa3BUTUE YMEHUN KPUTHYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOydaeMoil HH(OpMaIiu

10

ChopMHpPOBAaHHOCT, YMEHHMM TPUMEHATH  OCHOBOIIOJIAraoIIne
ACTPOHOMUYECKHE TOHSTHS, TEOPUU W 3aKOHBI [JIs aHaIu3a W
00BsicHeHUs! (PU3MUYECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/AX, B
3BE3JIHBIX CHUCTEMAax, B MEXIaJlaKTUUYEeCKOW cpene; JBUKEHUS

HeOEeCHBIX TEJI, IBOJIIOLMHU 3BE31 1 BeeleHHoM




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

Kon
pasnena/t
eMBbI

1
11

OU3UKE
Kon .
IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
3JJEMEHTA
MEXAHUKA
KMHEMATHUKA
111 MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
- MEXaHHUYCCKOI'O ABUKCHU . Cucrema oTrcuéra
MaTepHaanaﬂ TOYKa.
G |
Eé& panmyc-Bekrop:
F(r)=(xlr) pz ) 2(2)),
TPAaEeKTOPILA,
nepeMellleHIe:
1.1.2 C - o g
Ar=r(t))-r(t)=1r,-11= :
= (Ax, Ay, Az),
IyTh.
CrnoxeHIe NepeMelle I
A=A + A,
CKOpOCTB MaTepHaJ'IBHofI TOYKHU:
. AF .,
L =— =}‘|,:[U_.UTU].
AL | :
Ax , .
v, =— =X,. aHAIOIIYHO v, =V, U.=Z/.
ﬁ.r r cl )
1.1.3

CroxeHHe CKOpocTell: 0, =0, + 0, -

Beluncnenue nepeMeleHys 1 IyTu MaTepualbHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 0 rpaduKy

3aBHCUMOCTH Vx(t)




1.1.4

—

w _ Ao
VcKopeHle MaTepHanbHOI TOUKIL: d = EL =0/'-
-0

Au,
a =

;
At |

=(v,),". aHANOIIMHO a, = (v, ). a.=(v.

1.1.5

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHUE:
xX(t) = xg + Vpyt
x(t)=x

0X

Ve (t) — vy, = const

(t)

(0)'4




const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE:!
ats
x(t)=x, +u,t +—
v (t)=vu, +at
1.16 a, = const
U;.T - L’:tl‘.'r = EH.T [Il _Il]
U -
IIpu ABIKEHHII B OHOM HAIIPABISHHH IYTh S = —L
CBoOoiHOE mMajieHne. Y CKOpeHHe CBOOOHOTO TTaJICHHUS.
Vi lé ﬁo
Yo o
0 Xo {-
JIBmxeHue Tena, OpOIIEHHOTO MO/ YITIOM 0. K TOPU30HTY:
1.1.7
[.ﬁ.‘{f} =X, +U,f=x +tU,cosa-f
A . 2
1,1'{?} = Vo Uyt + & Yyt Uysino- r— £
’ 2 2
v (t)=uv, =uv,cosa
v it)=uv,, +gt=v,sina— gt
g.=0
g, =—g= const
KpuBonunelinoe aBuxeHue. JBrkeHne MarepuanbHON
TOYKH 110 OKPY>KHOCTH.
VYrioBas v JINHEWHAst CKOPOCTb TOYKHU:
1.1.8
v = wR
Vv




wR

ITpu paBHOMEPHOM JIBUKEHUU TOUYKH I10 OKPY>KHOCTHU

_271_2
w= = TV

2

2mo

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

Inc




1.2

R
. [lomHOE yCKOpEHHE MaTepruaIbHOM TOYKH

Teépnoe Teno. [locTtynarensHoe U BpamareibHOE

1.19 .
JIBUKEHUE TBEPAOTO Tea
JANHAMUKA
191 NuepumnaneHubie cucteMbl orcuéra. IlepBwlii  3aKOH
o Herorona. [IpuHnmn otHocutensHOCTH ["anunes
Macca Tena. IInoTHOCTE BemecTna:
m
p= v
P
1.2.2 v
m
1.2.3 Cwa. [TpuHIUTT CYTIEPIIO3UITNH CHUT:




>

FpaBHOAeﬁCTB = F1 + Fz +..

PaBHOAEHCTB




Bropoii 3akon HetotoHna: nist MarepuanbHoii Touku B MCO
F1 =maq

F

1

m
a
124
1
Ap = FAt
A
Y




1.2.5

At
npu
F = const
F
const
-—
£, Fy,

TpeTI/Iﬁ 3akoH HproToHa AJIs1 MaTCPpHUAJIbHBIX TOYCK!

-

Fip = —F5

12




21

1.2.6

3aKOH BCEMHUPHOTO TSATOTECHUSI: CUJIbI TIPUTSKCHUSI MEXKITY
TOYEUYHBIMU MAcCCaMU PaBHBI
mpm,
R2

F=aG




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIbI
TSOKECTH OT BBICOTBI N Haj IMOBEPXHOCTHIO ILIAHETHI
paguycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuita TpeHUsl CKOJIbKEHUS:

Frp = puN
F
Tp
UN
Cuna TpeHus MOKos:
Ep < uN
F
Tp
<
UN

Koaddurment tpenns




1.3

1.2.9

13.1

JlaBnenwue:

P=7g

p

S

F

1
CTATUKA

o
F

MOMEHT CUJIBI OTHOCHTEIIBFHO OCH BpallCHUA:

M| = Fl, te | — rutedo cuer

>

F

OTHOCHUTEIIbHO  OCH, TPOXOJAIICH  depe3
MEPIICHIUKYIIIPHO PUCYHKY

touky O




1.3.2

[HenTp macc Tena. LleHTp Macc cucTEMbl MaTepUATbHBIX

TOYEK:
i myry + myry+...
rI.I.M. =

mq + m, +...
r
II.M
m
1
+
m
2
+
m




B OIHOPOJHOM ITOJIC TAKCCTU

(g = const)




const)
OCHTP MacCC TCJIa COBIIAAACT C €TI0 HCHTPOM TAXKCCTHU

VYcnoBus paBnoBecus TBEpaoro tena B UCO:

[M,+M, +...=0

1.3.3 -
|E+F,+...=0
HHHPar##
3akoH [lackans
#1.3.4
JaBnenue B xuakoctu, nokosimeiics 8 UCO:
P = Do+ pgh
Y
wparit P
#1.35
0
+
pgh
pari 3akoH Apxumena:

>
N

#1.3.6 Fapx =

—F BBITECH




Apx
P
BBITECH
€CJIH TeJIO0 U KUAKOoCTh nokosarcs B UCO, To
FApX = ngBbITECH
F
Apx
pgV

BBITCCH
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H#HPar##
#1.4.1

HHHPar#H
#1.4.2

VYcioBue miaBaHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynsc MmaTeprabHON TOYKU:

p=mv

NMitynsc cucTemsl Te:

- -

p=p+p+..




H#HHPar#t#
#1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS HMITYJIbCa:
B UCO

Ap = A(pl + p2+' . ) = FlBHeI.LIHAt + FZBHemHAt+- .




1 BHELIH




A(

At

2BHEIIH

At

B MCO , ecnin

Ap = A(p1 + po+-..




1 BHELIH

-

-

FlBHeu.lH + FZBHeLUH+- ..=0




2BHEITH

PeaxkTtuBHOE nBUXKEHHUE

#HHHPar##
#1.4.4

1.4.5

F
\‘f’(x‘

Pabora cuiibl Ha MaJIOM NEPEMEILEHUH:

J{=|ﬁ'|-|ﬂf|-c&5 a=F, -Ax

(;

D
MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi

At
At
paboTa CHITbI H3MEHSIETCS Ha , TO MOIITHOCTD CHJIBI
MAd
P=— =F-p-cosa
ﬂf Ar—)

1.4.6




Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

EKPIH

KHNH

mv

2m

pZ

2m




1.4.7

3aKOH U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTCMBL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:

JJI1 TIOTCHIOHUAJIBHBIX CHIJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTEHLI

12

loreHIn

2MIO0TEHI]

AE

IOTCHI




[ToreHmanbHas SHEPrusi MaTepUaIbHONM TOYKH B
OJIHOPOJHOM I10JI€ TSDKECTH:

EHOTeHu =mg h

MOTEHII

mgh

[TorenuuanbHas SHEPTUS YIPyro 1eHopMUPOBAHHOTO
Tena:

kx?
EHOTeHu = T

IOTEHIT

kx




1.4.8

3aKOH N3MCHCHHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Fiex = B + Emre:—m,

B IICO AE,;x = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

[apMoHnyeckue KoneOaHHS  MaTepUAIBHON  TOYKH.
Ammumatyna u  (asa  konebanmit. KunemaTtmueckoe
OIMCaHUE:

x(f) = Asin| @t +o, ).

v (f=x/'.

a(f)=(v, ), =—o'x(f)=a, +&'x=0,
IJIe X - CMEIICHUE U3 PABHOBECHS.
JluHaMuyeckoe onycaHue:

ma, = —kx,
X

ma

k=mw

ma




. OTO 3HAYHT, YTO

—kx.

BHepI‘eTI/I‘IeCKOG OIINCaHUuC (BaKOH COXpaHCHHA

MEXaHUYECKON IHEPTUH):

-

JJH+E_JJm§m_Ic& _

2 2 2 2

CBsI3b aMILTUTY/IBI KOJIEOAHUHN CMEIEeHUs MaTepUanbHOM
TOYKM C aMIUIUTyAaMH KojeOaHui e€ CKOpocTH H

YCKOPEHHUS:

U =04, a__ =04

[Tepuon u yactoTa KoneOAHMIA:

[Tepuon manbrx CBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO

MasiTHUKA!
1.5.2 i
T'=2m |—
g
[Tepuoza cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasITHUKA:
m
T =2m|—
l's
153 Beinyxnennole konebanus. Pesonanc. Pe3onancHas

KpuBas




154

[Tonnepeunbie ©  mpomosibHble  BOJHBL.  CKOpPOCTH

pacrpoCTPaHEHHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

Wutepdepenuys u audpaxiys BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

2.1

211

MOJIEKVYJISAPHAS ®U3UKA. TEPMOANMHAMUKA
MOJIEKVYJISIPHAS ©®U3UKA

Mopenu CTpoeHUs Ta30B, JKUIKOCTEH W TBEPIBIX TeEI.
[Tycth TepMoauHaMuueckas cucrema (Teno) coctout uz N

OJMHAKOBBIX MOJICKYIIL. TOF}Ia KOJINYECTBO BCIIECTBA

N m
VvV=—=—
Ny




rac

— 9uciio ABOrajapo, M — Macca CUCTEMBI (Tela),
U




u
— MOJIIpHAs Macca BellecTBa

2.1.2 TemnnoBoe IBM)KEHHUE aTOMOB M MOJICKYJI BEIIECTBA
213 B3aumopeiicTBue yacTuil BelecTBa
214 Juddysus. bpoyHoBckoe ABMKEHHE
2.1.5 Monaens uneanpHoro raza B8 MKT
CBs3p MeX1y [JaBIEHHMEM U CpPEJHEN KUHETUYECKOU
SHEprueil  MOCTYHMaTeNbHOTO  TEIJIOBOIO  JABM)KCHUS
MOJIEKYJI UJeabHOro ra3a (ocHoBHOE ypaBHeHne MKT):
p=-mauv’ znifm"“ﬂ‘ iz
= - o = — - = — - e
3 3 04 2 3
rae MO — macca OHON MOJIEKYITHI,
N
n=-—
%4
n
2.1.6 =
\Y
N
- KOHIICHTPAIIHS MOJIEKYJT
2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBs3p TemmepaTypbl rasa co CpeaHed KUHETHYECKOU
2.1.8 SHEPrueil MOCTYNATEIbHOIO TEIUIOBOTO MABM)KEHUS €Tro

MOJIEKYII:




2.19

VYpasuenue p = nkT

2.1.10

2.1.11

MOZ[GJ'II) HACAJIbHOT'O ra3a B TCpMOJUHaAMUKE!

VpapHeHHe MeHeTeeBa — KiarneHpoHa
BrIpaskeHHe U1 BHYTPeHHEH JHEePIHH

Vpapnerne MeHueneera — KiameiipoHa (mpHme

3aIcI):
pRT

sz%RTzvRTszT, p=t

BripakeHHe U1 BHYTPeHHEIl SHePITI 0IHOaTOMH(
raza ([IpIMeHIIMEIe (DOPMBI 3aIIIICH):

U=3vRT =3 Nk =22 RT =ve T=3 pw
2 2 21 o2

3akoH JlanbToHa JUIsl JAaBJIEHHUS CMECH pa3peKEHHBIX

Tra30B:

p=p+p+..




H3omporieccsl B pa3peKeHHOM T'a3e ¢ MOCTOSTHHBIM YUCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const

uzoxopa (V = const):

1%
— = const
T cons

2.1.12

const

u3obapa (p = const):

= const

N <




const

I'paduuaeckoe npencrapnenue nzomnpoieccos Ha PV-, pT-u
VT- nuarpamMmax.

OObenMHEHHBII ra30BbIA 3aK0H:

pvV ;
T = cons

pVv

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

2.1.13

HaCBIH_IeHHLIC W HCHACBIMICHHBIC IIaphbI. KauecTBennas

3aBUCUMOCTD IINIOTHOCTH M AABJICHUS HACBIIICHHOI'O I1apa




2.1.14

OT TeMIlepaTypbl, HUX HE3aBUCUMOCTb OT

HACBIIIEHHOI'O I1apa
BnaxnocTs BO3ayXa.
OTHOCUTEIbHAS BIAXHOCTD:

Puapa (T) _ Prapa (T)
Puacsimmnapa (T) Praceimapa (T)

d):

HacCbIIIIapa

(M)

napa

(M)

HaChIIIIapa

00BéMa




(T)

(M)

napa

N3MeHeHue arperaTHbIX COCTOSTHAM BEUIECTBA: UCIIAPEHUE

2.1.15
U KOHJICHCAIUS, KUTIEHUE KUIKOCTH
2116 M3MeHeHne arperaTHbIX COCTOSTHUI BeIecTBa: MJIaBJIEHUE
o Y KPUCTAILTH3AIINS
2.1.17 [IpeoOpazoBanue sHepruu B (Hha30BBIX EPEX0ax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHss sHEprUs
Tennonepenaya kak cHoco0 HM3MEHEHUS BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepumieHus paborel.  KonBekius,
TEIUIONPOBOAHOCTb, U3TyUEeHUE
KonngecTBo TEmIoThI.
VY aenpHast TETIIOEMKOCTh BEIIECTBA C:
Q = cmAT
224 o
CMAT
2.25 VY nenbHas Teriora napoodbpazoanus L: Q = Lm.




VnenbHas TertoTa miaasieHus A: Q = Am.

VY aenpHast TEIUIOTa CropaHus Tormuea : Q = gm

DneMeHTapHasi paboTa B TEPMOJIUHAMUKE:
A = pAV

A
2.2.6 =
pAV
Breraucnenne pabotel mo rpaduky mporecca Ha pV-
arpaMme
I[TepBblii 3aKOH TEPMOJMHAMUKU:
Q12 = AUy; + Ay = (U2 — Uy) + Ay
Q
12
AU
2.2.7
12
+
A

12




(V]

12

Anna0ara:
Qi2=0= A1, = (U; — Uy) = AUy,

12




12

(U

AU

12

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumsie nporeccs
[Ipunuune! aeictBus Ternosbix MamuH. KIT/:
— Aaamt — QH-?I‘P _|met| =1— |Qxcm|
2.2.10 MakcumanbHoe 3Hauenue KIT. Iukn Kapno:




YpaBHeHHE TEIUIOBOTO OanaHca:

Q1+ Qy+Qs+...
1
+
2
2.2.11
+
3
+
3 OJIEKTPOAMMTHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE




3.11

ONeKTpu3alus Tel U €€ MPOSIBICHUS. DJIEKTPHUUYECKUMN
3apsan. [IBa Buja 3apsiia. DiaeMeHTapHbIA JIEKTPUYECKUI

3apsi. 3akoH COXPAHCHUA SJICKTPHUICCKOI'0 3apdaaa

3.1.2

3.1.3

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEILIECTBE C JUIICKTPUICCKOM

MMPOHUIACMOCTBIO

F=k|q1|-|?: — 1 |{?1|1?J

g1 dmeg,  1°

Onekrpuueckoe mnoisie. Ero neiicTBue Ha 3JIeKTpUYECKHE

3apsabl

3.14

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

) F
EF=——-
QHp06HbIﬁ

POOHBII




[Tone Toueunoro 3apsaa:

E =k

T2

OJIHOPOJIHOE TIOJIC:

>

E = const.




const.

KapTtunb! 1uHUN HanpsskEHHOCTH ATUX TOJICH

3.15

IToTeHuanbHOCTh QJICKTPOCTATHYCCKOI'O IIO0JIA.

Pa3nocTh nNoTeHIIMAIIOB U HATIPSIKEHUE:
A1z = q(¢p1 — ¢p2) = —qAp = qU.

12

a(e




qu.

[ToreHuuanbHas 3HEpPrus 3apsa B JIEKTPOCTATUYECKOM

I10JIC.
W =q¢
W
q¢
A=—AW
A
—AW

[ToTennuan QJICKTPOCTATHUYICCKOI'O T10JIA:

4,_[
q




CBs13b HaHpH)KéHHOCTI/I IOJIA X pa3HOCTH MOTCHUUAJIOB IJIsA

OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

3.16

[TpuHIMI CyIEPHIO3UIINH SIEKTPUUECKUX TOJICH:

E :E1+E2+,¢ :¢1+¢2+




3.1.7

0

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM I10JIC.
YcaoBue PaBHOBCCHUS 3apsA0B: BHYTPU ITPOBOAHHKA
E+t=0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt

3.1.8

HI/IBJ'IGKTpI/IKI/I B OJICKTPOCTATUUCCKOM

I[I/IBJ'IGKTpI/I‘{CCKaH IMPOHUIACMOCTD BCIICCTBA €

IIOJIC.

3.1.9

Konnencarop. D5eKTpo€MKOCTh KOHIEHCATOPA:

q
c=—
U




DeKTPOEMKOCTB TNIOCKOTO KOHICHCATOpa!

€S
= P = ¢C,
C
d
ge
0

eC




Hapannenbﬁoe COCAMHCHHEC KOHACHCATOPOB:

q =q1+q2+""U1 = UZ ='-'1Cnapaml_C1+C2+-"

3.1.10 2




napamt

[TocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB:

1 1 1
U=U1+U2...,q1=q2=...,c =C_1+C_2+'"
nocua




II0CJHI







3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CU 2 B q?
¢ 2 2 2

qu

Cu




3.2

2C

3AKOHBI TIOCTOSAHHOI'O TOKA

Cwua Toka:
1-2q
3.2.1 Ay 50
[Tocrosuubi TOK: | = const
Jns moctosiHHOTO TOKa ( = It
392 VYcnoBus CymmecTBOBaHUS AIEKTPHUIECKOTO TOKA.
o Hanpsioxenne U u 3JIC E
3akoH OMa aJig y4acTKa Lenu:
U
[ =—
R
3.2.3 '




3.24

3.2.5

DneKTpuueckoe COIPOTUBIICHUE. 3aBUCHUMOCTD
COIMPOTHUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €T0 JJTUHBI

U ceucHUs. Y ICIbHOS COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

Ucrounnku Toka. J]C uctouHmKka ToKa:

ACTOpOHHI/IXCI/IJI

q

E =




3.2.6

CTOPOHHUXCHII

BrHyTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3akon Oma A MOJIHOM (3aMKHYTOMN) 3JIEKTPUYECKON

nenu: E = IR + Ir, orkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+4+—+..
Rnapa}m Rl RZ

napamt




HOCHe]IOBaTeHBHoe COCIUHCHHUEC ITPOBOAHUKOB:
U=Ul+U2+..,11=12=.
Rl‘IOCJI = R1 + R2+

II0CII




Pabota snekrpuueckoro toka: A = |Ut.
3akon Jxoyns — Jlenma:
Q = IRt

Rt

Ha pesucrope
UZ

3.2.8 R:Q=A=12Rt=IUt=?t




3.29

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:

A4
p=""| =mU

At Ar—d)
TerutoBast MOILIHOCTB, BBIAENSAEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MOIIHOCTh HCTOYHMKA TOKA:

3.2.10

CB060)IHBIC HOCUTCIIN  JJICKTPUYCCKUX  3apsAd0B B
IMPOBOJHUKAX. Mexaan3Mbl IPOBOAUMOCTHU TBép}II)IX
MCTAJIJIOB, PACTBOPOB U PACIIABOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [TomynpoBOAHUKOBBIN N0

3.3

MAT'HUTHOE I1OJIE




331

MexaHudeckoe B3aMMOIECHCTBUE MAarduToB. MarHuTHOE
nose. Bekrop marmuTtHOM — MHAyKUMH. [IpuHnmn

CYyHnEpHO3nIN MarHuTHBIX TOJICH:

B == Bl + B2+

Jlunun wHAYKUMKM MarHutHOro noss. Kaptuna nunHwMit
AHIAYKIUA MarHUTHOT'O oJIs MOJIOCOBOTO u

HOI[KOBOOGp?BHOI‘O IIOCTOAHHBIX MarHuTOB




OmnbiT Dpcrena. MarHuTHOE MOJE€ TPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHUH UHAYKOUHW MAarovuTHOI'O IIOJIA JJIMHHOTO

3.3.2
OpSAMOr0 IMPOBOJAHMKA M  3aMKHYTOIO  KOJIBLIEBOT'O
IPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina
F
A
3.3.3 IBlsino.
, TJIe 0. — YTOJI MeXXy HalpaBJIeHUEM ITPOBOIHUKA H
BEKTOPOM
B
B
Cuna JlopeHua, e€ HarpaBlieHUE U BEJIMYHHA:
Fnop =1 q | vBsina
F
3.34

Jlop

| ql vBsina




3.4

34.1

/i€ 0 — YTOJI MeX/1y BEKTOpaMu

>

v

4

JBrm>keHUEe  3apsHKEHHOM  4acTULBl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BEKTOpa MAarHUTHON MHIYKLIMU:

® = B,,S = BScosa

BScosa

OJHOPOJAHOM




3.4.2

SBnenue anexrpomaruuTHOM UHAYKIMU. D/1C unaykuuu

3aKOH 3JIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD
3.4.3 E = :—(IJ'}
At
Af—0
{’; Trr’ :
./ \% i /
/ T
/ /
3JIC uHAYKIKU B IPSIMOM IPOBOIHUKE JUTUHOIA |,
JBIXKYILIEMCS CO CKOPOCTBIO
v
Vv
344
(C2N))
\'




)

B OTHOPOAHOM MAruivuTHOM II0JIC B:
| E; |= Blvcosa

Blvcosa

, [JA€ O — YIoJI MCXKYy BEKTOPOM Bu HOpMAJIbIO

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPLI

>
>

luv

; €CIIN




TO

4

| E; 1= Blv




Blv

345 [IpaBuno Jlenua
NHIyKTUBHOCTS:
L - o
T
L
I
3.4.6
D
,mm @ = LI
Camounnykuus. DJIC caMOMHIYKITUU:
AT
E =—L—L =11,
Aty
DHeprust MAarHUTHOTO TIOJIST KATYIITKHA C TOKOM:
W, = LI?
L™ 2
3.4.7 W




LI

3.5

3.5.1

2

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Koneb6arenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE

KoJieOaHus B UJ€ATbHOM K0JIe0aTeIbHOM KOHTYpE:
[ q(1) =g, sin( 3t + @y
11[' t)=q, = g, cos( ot +@,) =1 cos(ct +qy)

®opmyna Tomcona:

T =2nVLC

LC




, OTKyZa

2

LC




CBs3b aMIUTATYZBI 3apsi/ia KOHJICHCATOpAa C aMIUTATYAO0N
CWJIBI TOKa TIpU  CBOOOJIHBIX  BJIEKTPOMArHUTHBIX

KoJIeOaHUSX B nacaJibHOM KoJIeOaTeIbHOM KOHTYpPC€:

Qe = —

()]

3aKkoH COXpPaHCHUA SHEPIUr B HACAJIbHOM KoJIeOaTEIbHOM

KOHTYpeE:
3.5.2
3.5.3 BeIHYXI€HHBIE 2JIeKTpOMarHuTHbIE Kojiebanus. PesoHanc
ITepemennbiii  Tok. IlpowsBoiacTBO, mepenaya
noTpedIeHne SIEKTPUIECKON SHEPTHU
o cut LI _cUt, LI
+ = TR = MR = const.
2 2 2 2
CBoiicTBa  3JIEKTPOMArHUTHBIX BOJIH. Bzaumuas
OpHEHTAIUs] BEKTOPOB B JJIEKTPOMArHUTHOH BOJIHE B
BaKkyyMe:
E1lBlc
E
3.55 1
B
1




356 [llxana  2neKTpOMarHUTHBIX  BOJIH.  IIpumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

OIITUKA
36.1 [IpsamoninHeiHOE pacnpoOCTpaHEHUE CBETAa B OJTHOPOJIHOM

cpene. TodeuHblil UCTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=pf

o

3.6.2
olp
T i

3.6.3 [TocTpoeHne N300paKeHHIA B IIIOCKOM 3epKajie

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.
n

3.6.4 1

sina

n
2




sinf.

AOGCOIIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nasc = v

n
abc
\'
C
OTHOCHTETHHBIN TTOKA3aTEIb MPEIIOMIICHUS
n, v
n = — = —
OTH nl 172
n

OTH







3.6.5

Xox 1ydeil B mpu3Me.
Vi =Vy, My =Mk,
CoOTHOIIIEHHE YacTOT M COOTHOIIEHHME JJIMH BOJH MpU

nepexo7e MOHOXPOMATHYECKOTO CBETa 4Yepe3 TpaHHIly

pazzena JByX ONTUYECKUX CPEX:

[lonHOE BHYTpEHHEE OTpakEHHE.
[IpenenpHbIi yroi MoJIHOro BHYTPEHHETO OTPAKEHUSL:
1 n,

Sina,,, = =
P nOTH nl

Sina

1p

OTH




3.6.6

Coluparoue ¥ pacceuBaIOIIME JUH3BI. TOHKas JTUH3A.

(DOKYCHOG pacCToOdHNEC U OIITUYCCKAA CHUJIa TOHKOM JIHUH3BI:




®opmyiia TOHKOH JTUH3bI:
1
d

+1_1
f F

3.6.7




VYBennuenune, 1aBaeMoe THH30M:

h 1f1
P=0="a

| fl




3.6.8

d AT
7 \\F
F\ h

f

S

B cnyuae paccenBaroniei JuH3bI:

1
D0 = F =—0,
D




h 1f1
r=a=a!
I
H
h
d
| fl

XO,[I Jyda, mpomeamero JMH3y NoaA IIPOU3BOJIbHBIM YIJIOM
K e€ riIaBHOM onTudeckon ocu. ITocTtpoenne n3o0pakeHuit
TOYKH M OTPE3Ka MPSMOU B COOMPAIOIIHNX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax




3.6.9

3.6.

3.6.11

doroanmapaT Kak omnTtuueckuii mpubop. [ma3z kax

OIITHYCCKaA CUCTEMA

Wntepdepentust  cBera. KorepeHTHbIE  MCTOYHHUKH.
VYcnoBust HaOMOAEHUS MAakCMMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOT'CpCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Hudpaxus ceera. [udpakiuonHas pemeérka. Y cloBHe
HAOJIOZICHUSI TJABHBIX MAaKCUMYMOB TIPU HOPMaJbHOM
MaJIeHU MOHOXPOMATHYECKOTO CBETa C JUTMHOW BOJHBI A

Ha peméTKy ¢ neproaom d:

dsingp,, =mAm=0,+/-1,+/-2,+/-3,...

dsing




4.1

3.6.12

411

41.2

pc

[ucnepcus ceera

KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M
I'umore3a M. [Tnanka o kBantax. @opmyna [Tnanka: E =hv

®otoHnbl. DHeprus GpoToHa:

hc

Nmmynse ¢oToHa:




©

hv




413 ®oroadpdexr. Ombitet  A.I.  CroneroBa. 3akoHBI
o dboTtodrddekra
VYpaBuenue DifHmireiiHa i Gotodddexra:
Ec])OTOHa = ABbIXOAa + EKHHmax'
E
dboToHa
ABBIXO11a
+
E
4.1.4
KHHMax
raie,
hc
EcbOTOHa hv = 7:
E
doroHa




hv

hv

hc

ABbeoaa = hv}cp =

BEIX0J1a

Kp

Kp

hc

A

Kp




hc

Evuumax =

KHHMax

mv

max

2
MV~ max

2

= eUsap




4.2

eU

3aIl

4.1.5

421

JlaBaeHue cBeTa.
JlaBnenue cBeTa  HA  MOJHOCTHIO  OTPAKAIOIIYIO
MOBEPXHOCTh M  HA  MOJHOCTHIO  IMOTJIOLIAIOUIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

422

[Tocrynatel bopa. WM3nyuyenuwe u mormnomieHue (GOTOHOB
IIPH IIEPEX0JIE aTOMA C OJJHOTO YPOBHSI DHEPTUHU HA IPYTOM:

hv _ e [E, —E

mn .

m
Y

4.2.3

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHCfI 9HEPTHUU aTOMa BOAOpOJaa:

_ -1363B

“

E

"

, n=1 23 _.
n

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas monens sapa ['eitzenOepra — Banenko. 3apsin

sapa. MaccoBoe 41ciIo AApa. H3oTombI

43.2

PannoakTUBHOCTB.

Anbda-pacma;
A A4 4
FX—>5,Y +;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[To3uTtponHsIi B-pacnan:
A A 0=
sX—= Y + jE+ v,

'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraa:

-t
N(t) = Ny * 2T

N(t)

ITycte M — Macca paaMoOaKTUBHOIO BenlecTBa. Toraa

-t
m(t) =my* 2T

m(t)




434 SAnepHble peakuuu. /lenenne u cuHTE3 suEp




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



