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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTra ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «dDuznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI JJid MPOAOKEHUS 00pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3NKA Ha yriyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOUUX MPOrpamMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOABI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH YY€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOn€aHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3andd (PU3NYECKOTO0 TpakTHKymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o @usMke cuUcTeMa YYEHUYECKOTOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa NpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAaHUPOBAHUSI W OCHalleHus KabuHera ¢usuku. [Ipu sTOoM oOecreunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PACUETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3zaesioB. J[Jig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHMS YyKa3aHHBIX B MporpamMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  00ECIeYMBaeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsl YYEHHUYECKHUX MPAKTUYECKUX pPAOOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIIOJIB30BAHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANIBHOM  JIEATENIBHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 00MmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nYecKux SBICHUI B MPUPOJAE W JUIsl NPUHIATHS MPAKTUYECKHX PEIICHU B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHB) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BHIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOYJb. JIBUKEHHE 3apSyKEHHOW YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

MaruautHoe 1nose B Beuiectse. PeppoOMarHeTUKH, napa- U TUaAMarHeTUKH.

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MAarHATHOTO — IOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMI MarHMTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHNKA, KATYIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Habmoienue nBM>KeHuUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIUI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne n1eUCTBUS IOCTOSIHHOTO MarHWTa Ha PpaMKy € TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.



SIBeHne ANEKTpOMArHWTHOM HMHAYKOMH. [lOTOK BEKTOpa MarHUTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LIE€MM TOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3eMIIH.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHre CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEJTUYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUHI.

[lepuon m dacrora koneOanuii. [lepmonm Maybix CBOOOIHBIX KoJieOaHUI
MaTEeMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3atyxaromux kKoneOaHusx. BeinyxneHHsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHOJia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanre koyieOaHWM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SHEPTUH NP KOJIeOaHUSIX Ipy3a Ha NPYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO W NIPYXKHUHHOIO
MasiITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJla B X0JI€ KoeOaHUi Ha yIpyroM MojBece.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHIIbI TOKA B KOJIE0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJieOaHus. BrinyxneHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeICTByIOIeE 3HAUYEHHWE CHJIBI TOKAa W HANpsDKEHUs MpH pa3indHoi (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycoHnanbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTylika
VWHIYKTUBHOCTH B LENU CUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.

Wneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpebieHue
AIEKTPUYECKOUN SHEPTUH.



OKOJIOTUYECKHE PHUCKM TMpU MPOHU3BOACTBE 3JEKTpodHepruu. KynbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHU.

Mopesnb 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucrop, Karynmka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanre nmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeloMieHHe, HUHTephEepeHUUs U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHUE OKPY KAIOIIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIxana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCBs3U U TeneBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbl.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MPOJA0IbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nHPpakpacHOTO U yIbTPAPUOIETOBOTO U3ITYUCHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHWE JJIMH BOJH NPU IEPEXOJ€ MOHOXPOMATHUECKOIO CBETA
4yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcust cera. CioxHBI cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJIHOIO0 BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MOKa3aTelis MPEIOMIICHUS.

dopmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30MU.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas cnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHoOro BHyTPEHHEro OTpakeHus. Mozenb CBETOBOA.

HccnenoBaHre XOJa CBETOBBIX IIYYKOB Ye€pe3 IUIOCKONAPAJLIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Habmroienue 1BeTOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaximm crera.

N3yyenue nudppakiinoHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepeHne nokazaresns MnpeoMIeHUs CTEeKIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pPacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tosmyuenue n300pakeHUsl B CUCTEME U3 IIJIOCKOTO 3€pKajia U JIMH3BI.



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
N3ydenne naTepdepeHINm Ja3epHOro U3TyueHUs Ha IBYX HICIIAX.
Habmnronenue nucnepcum.

Habmronenue u nuccienoBanue Au(ppakiinoOHHOTO CIEKTpa.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMY.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuurHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DSHEPrUM  PEISITUBUCTCKUX 4YacTull (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3NIydeHHE (M3JIydeHHEe aOCONMIOTHO YEpPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

DoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaKawlryto ToBepxHOCTh). Ombiter I1. H.
JleOenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYIIEWcs dactuiibl. KopmyckymsipHo-
BOJIHOBOM yanusMm. Judpakius 37eKTpOHOB Ha KpUCTAIIax.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpPeAeEHHOCTEN
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTOMATIYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenune nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIENOBAHUIO CTpOEHUs aroMa. IlnmaHerapHass monenp aromMa
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u nornonienre GOTOHOB MpHU MEPexojie aToma
C OHOTO YPOBHSI DHEPIUU HA IPYTrOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONUCTBO U IEVCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.



3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4eHHs. BiusHue paguoakTHBHOCTH HA >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO TEPMOSEPHOTO CHHTE3a. OKOJIOTMYECKHE AacCHeKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCHOIb30BAHUEM J103UMETPA.

N3yudenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paszgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUISI OOBSICHEHUS TMPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsI ACTPOHOMHSI.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3]I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrnieKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIO0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETMMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U dBoounu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. ITonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
TaJIaKTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIOIH30BAHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIyIIapus U SpKUe
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHUM, HCCIEHOBAaHUA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroiee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alusl CoepKaHMs pa3iesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOMH,
COLIMAJIbHON M ATHYECKOH chepax NedaTeabHOCTH YeIoBeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
bu3nyeckoil Teopuu, posib (U3NUECKON Teoprur B POPMHUPOBAHUU MPEICTABICHUIN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (PU3MYecKas BeIMUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(YHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupone, KojeOaTelabHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  cpensl,
yIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SBIECHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIEKHM MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpo/IBUTaTeNlb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JMHUAN J3JIEKTpOIepeaay, 3JIEKTPOABUTaTelb, paaap, PAAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs! ONTHKA, COJTHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA JIMUHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IleCcTBa, PaCIIMpPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, y4YacTBOBaTb B CaMOYIpaBleHMH B  00Opa3oBaTeIbHON
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpPYXAaKIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HAaBbIKAMH MOJYyYE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha ypokax (GU3UKK W BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATENIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHHUIO U TPOSBICHHUIO SPYAMLIMUA B 00JacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMITyJIbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DHEPIUed TEIUIOBOIO ABMXKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOLIEHHUA: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MpOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIMXCS JAHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHUMHU MpOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jlyHble COcOObl paboThl ¢ MH(popManuen (GpuU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HABaTEJIbHBIC YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKNM B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJb aCTPOHOMHHU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPHUU OTHOCUTEIHLHOCTHU, KBAHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIe aToMa, aTOMHOTO Si7jpa
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAS DJHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3aJaud, TpPeOyIoLMe NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETHUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalbHON AesITeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.






11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 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

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM MPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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







11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BzaumMopeiicTBrE ITOCTOSTHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubnnorexa HOK
POBOA ’ 02.09.2024  https://m.edso00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarauTHOM UH 15070
2 [Tpun pI/Il'I CYIIEPIIO3U Ii[IZK I\/LIIarHI/ITHLIX 1 bubmorexa HOK
P uu yiep B N 03.09.2024  https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€E 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena 04.09.2024 @ https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuorexa [IOK
MOJYJTh 05.09.2024  https://m.edsoo.ru/26d9c5ha
bubmmoteka IIOK
> Pemenme saxa- . 06.09.2024 @ https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI 09.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MoyJib. JIBH>KEHUE 3apsKEeHHON 1 bubmuoreka [IOK
YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM 10.09.2024 | https://m.edsoo.ru/c97afaal
oJe
8 Pemenue 3amau 1 bubnnorexa [JOK
A 11.09.2024  https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
o Pabora et Jloperna ! 12.09.2024  https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 Pemmterme 3272 13.09.2024 https://m.eds00.ru/93617hd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarHeTuky, napa- u bubmorexa LOK
PP > Hap 16.09.2024 https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMenenne bubmmorexa [JOK
bP P 17.09.2024  https://m.edsoo.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mnoje" 18.09.2024  https://m.edsoo.ru/5b55¢307
14 Pemenne 3ana4 1mo Teme "MarauTHoe bubnunoreka LIOK
roje" 19.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nu. IToTok BexkTopa bubmorexa LIOK
AYIIIE. P 20.09.2024  https://m.edsoo.ru/b3efa0cl
MarHUTHON WHTYKITUU
bu6mmoreka IIOK
16 IAC unnyKumH 23.09.2024  https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes 24.09.2024 @ https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko 25.09.2024  https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJIHUKAX 26.09.2024 | nhttps://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
2 P
0 Cletme sajat 27.09.2024  https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasmuiio Jienua 30.09.2024 = https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

UHJYKTUBHOCTH B IIEIH TOCTOSTHHOTO 01.10.2024  https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKIUU 02.10.2024 | nhttps://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I10JIe 03.10.2024  https://m.edsoo.ru/b3cOad1l
bubnunoreka LIOK
2 Petuertie saas 04.10.2024  https://m.edso0.ru/8869d2b
26 O06o001IeHre U CUCTEMAaTH3aIHs bubnuoreka [{OK
3HaHUU 110 TeMe "DeKTpoinHaMuKa" 07.10.2024  https://m.eds0o.ru/76484025
97 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" 08.10.2024 | https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIC
28 Kosiebanus. ['apMoHMUYEeCcKHe bubmmorexa [IOK
09.10.2024  https://m.edsoo.ru/7c1db385
KOJIeOaHHS
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nmorexa LIOK
OIMCaHue KojeOaTeIbHbIX ABIKEHUN 10.10.2024 = https://m.edso0.ru/87ce9498
DHepreTuyeckoe omnrcanue. BeiBo
JTUHAMHYECKOTO OMHCAHHUS
30 TapMOHUYECKHUX KOJIeOaHUI U3 UX brbmmorexa [IOK
11.10.2024  https://m.edsoo.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
ONHUCaHUs
. bubnuoreka [{OK
31 AMIIHTY 2 1 pasa Konebanmit 14.10.2024  https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK
KOJIeOaHUH MaTEMaTHYECKOTO 15.10.2024 = https://m.eds00.ru/e0399319

MasiTHUKa. [leproa cBOOOIHBIX



https://m.edsoo.ru/621eae9d
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
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KOJICOAHUH MPYKUHHOTO MasTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc 16.10.2024  https://m.edsoo.ru/72e93d09
bubnunoreka LIOK
34 AptoKosebaris 17.10.2024  https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
18.10.2024 https://m.eds00.ru/756123c5
Ypoxk-koudepenuus "MexaHUUECKUE
36 KOJICOaHHS B MY3bIKaJIbHBIX bubmorexa [JOK
3’3 21.10.2024  https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O00011IeHNE U CUCTEMATH3AIUS
37 3HaHUH 10 TeMe "MexaHHuJecKue bubmorexa [JOK
" 22.10.2024  https://m.edso0.ru/eb84182f
KoseOaHus
38 DNEeKTPOMAarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp 23.10.2024  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUTATY/IbI 3aps/ia KOHJAEHCATOpa C bubmuoreka [JOK
aMIUTUTYION CHJIBI TOKA B 24.10.2024  https://m.edsoo.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE 25.10.2024 @ https://m.edsoo.ru/d1e2d543
3aryxariiue 3eKTPOMarHUTHbIE
41 Kon}:éamfj{ Bria >1<p €HHbIE bubmorexa [JOK
' YA 05.11.2024  https://m.eds00.ru/5¢668619
AJIEKTPOMAarHUTHBIC KOJICOAHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B LIETH EPEMEHHOT0 bubmorexa [TOK
P P 06.11.2024  https://m.eds00.ru/84836152

TOKa
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KaTYI_HKa HHAYKTUBHOCTHU B LICIIN

bubnunoreka LIOK

43
MePEMEHHOTO TOKa 07.11.2024  https://m.edsoo.ru/cfa307af
44 3akon OMa 11t IEKTPUYECKOM 1enu bubnmnoreka HOK
MEePEMEHHOTO TOKa 08.11.2024  https://m.edsoo.ru/8bae38e6
MoOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE bubmaorexa LIOK
Y Y 11.11.2024  https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAIIPSDKCHUS
46 Pesonanc B dIIEKTPHUECKO LIENTH Bubmorexa HOK
P B 12.11.2024  https://m.eds00.ru/087506df
bubnuoreka [{OK
47 P
CHicHHe sanat 13.11.2024  https://m.edsoo.ru/al6836a4
UneansHbIi TpanchopMarTop.
48 HHOI/BBO CTBE neq)e paqa Hp Bubmrorexa IIOK
P s e - 14.11.2024  https://m.edsoo.ru/f97418ae
noTpedIIeHUE IEKTPUICSCKON YSHEPTHH
DKOJIOTHYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT Ha I/ICHOJ‘ILSO]faHI/IHp Bubmiorexa IOK
YIARTYP . 15.11.2024  https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B MOBCEAHEBHOU
SKU3HUA
bubmmoteka IIOK
50 P
CHICHHE 3aAak 18.11.2024  https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P
CHicHie sanat 19.11.2024  https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALUS
52 3HAHUH 110 TeMe "DIJIEKTPOMArHUTHEIE Bubmiorexa IOK
" P 20.11.2024  https://m.edso0.ru/401024a9
KOJIeOaHUs
53 MexaHn4ecKue BOJHBI. bubmmoreka [IOK
XapakTepUCTUKH MEXaHUUECKUX BOJIH 21.11.2024  https://m.edsoo.ru/a58e109f
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bubnunoreka LIOK

54 Csoi
BOMCTER MEXAHIHCCI BOH 22.11.2024  https://m.edsoo.ru/d9ae1000
bub6nmoreka [IOK
55 . X
3syi. XapaKTepuCTiKit 3Byka 25.11.2024  https://m.eds00.ru/138b6f09
56 Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl 26.11.2024  https://m.edsoo.ru/7380038f
bubnunoreka LIOK
S7 P
CHICHHE Saiad 27.11.2024  https://m.edsoo.ru/cfd918bf
58 DNIeKTPOMArHUTHBIE BOJIHBI. bubnnorexa [JOK
Nznyyenue 351eKTpOMarHuTHBIX BOJH 28.11.2024  https://m.edsoo.ru/714e5dbl
59 OHeprus 31eKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH 29.11.2024  https://m.edsoo.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHHE PIEKTPOMArHUTHBIX bubmorexa OK
02.12.2024  https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeneBuaeHus. Paguonokamus. bubmmoreka IIOK
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE 03.12.2024  https://m.edsoo.ru/9f96f1f8
OKPYKaIOIE Cpebl
62 KonTposnbHas pabora no teme bubmuoreka [IOK
"KonebGanus 1 BoJgHBI" 04.12.2024  https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIMHEHHOTO bubmuoreka [IOK
pacnpoCcTpaHEHHs CBETA 05.12.2024  https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO bubmorexa I[JOK
06.12.2024  https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Otpaxenue ceta. [Lmockoe 3epkaino. bubnmnorexa [JOK
Cdepudaeckoe 3epkaino 09.12.2024  https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN TIOKA3aTelb

66 npesiomiienus. I[lonHoe BHyTpeHHEE buGnuorexa [IOK
P i . yP 10.12.2024  https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHpIi yrou
MTOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U [IPEJIOMIICHUS buGnuorexa [IOK
P P 11.12.2024  https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcus
68 cBera. ClH0XHBII cocTaB 0eIoro buGnuorexa [IOK
) 12.12.2024  https://m.edsoo.ru/d8elc3be
ceera. LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
OITHYECKas CHJIa JIMH3BI 13.12.2024  https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B IMH3aX U bubmmoreka [JOK
UX CUCTEMaX. YBEJINUEHUE JIUH3EI 16.12.2024 = https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIYYAEMBIX C bubmorexa HOK
p ’ yi 17.12.2024  https://m.edsoo.ru/5a868f09
[IOMOILBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubnnorexa [JOK
18.12.2024  https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 vl I/IMeHI/IMOf:[TI/I re(leHﬂ HNYECKOH bubnnorexa [JOK
P P 19.12.2024 @ https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEPEHUS 20.12.2024  https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
5
> Jlucnepens caeta 23.12.2024 | https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmuoteka [IOK



https://m.edsoo.ru/bc2e55cd
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
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

24.12.2024 @ https://m.edsoo.ru/5fc0c638
KorepeHntHble HICTOUHUKHU. Y CIIOBUS
77 HAOIIOAEHUSI MAKCUMYMOB U bubnnorexa LIOK
g ™ 25.12.2024 = https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubnunorexa LIOK
8 Pewerye sanaq 26.12.2024  https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
79 11
PHMEHEHHE HHTEp{epeHIHn 27.12.2024  https://m.edsoo.ru/668edbc8
bubnunoreka LIOK
80 Jludpaxius ceeta https://m.edso0.ru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubnuoreka [{OK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonsapuzanus cera https://m.edsoo.ru/e9890fe9
bu6nmorexa LIOK
84 Pemenne sanas https://m.edsoo.ru/c56¢8158
85 CBeTOBbBIE SIBJIEHUS B IIPUPOE bubnnorexa [JOK
pHpoZ https://m.edso0.ru/0b36363d
86 O06o00meHre U cucTeMaTH3aIus bubnuoreka [{OK
3Hanuii mo teme "Onrtuka" https://m.edsoo.ru/8a14748b
g7 Konrponbnas pabora no reme bubmmnoreka HOK
«OnTHukay» https://m.edso0.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH
88 KJIACCHYECKOM MEXaHUKH. 3aKOHBI but6mmorexa [IOK

OJICKTPOJUHAMUKH U IPHUHIHAIL
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

[TocTynartel cienuanbHOU TEOPUU

bubnunoreka LIOK

89
OTHOCHUTEIbHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amensIeHre BpEeMEHH B COKpaIlleHHe
JUTUHBI

01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YaCTHUIIbI https://m.edso00.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 HMITYJIbCOM PEISTHBUCTCKOMN bubmorexa [JOK

Y P https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edso0.ru/f54035a5
bu6nmorexa LIOK

%4 3aKoH cmemieHus Bira https://m.edso0.ru/1c5ff752

95 I'mnoresza M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubnmorexa LIOK

96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnpiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHINTENHA A1

98 doroapdexra. "Kpacnas rpanuna” bubnmorera LOK

- OP patHn https://m.eds00.ru/01ef4556
doroapdexra

99 Hasnenue ceera. Onbite [1. H. bubnmnorexa [JOK

JleOeneBa

https://m.eds00.ru/64b4f966



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
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https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/64b4f966

bubnunorexa LIOK

100 BomHoBbie CBOHCTEA HACTHIL https://m.edsoo.ru/f59cfcec
Bomnsr ne bpoina. JlanHa BOIHEL e
101 b oﬁn;III[/I aI;Me bl §6J'IaCTI/I ! bubmorexa LHIOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIM3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyIsipHO-BOJIHOBOH Ayaan3M bubmorexa LIOK
PHyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakiuus 3JeKTpOHOB Ha Bu6muoteka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO'[I‘)HOHIGHI/H[ bubnnorexa [IOK
POMIPE- .o https://m.eds00.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
bubnuoreka [{OK
1 P
05 CIICHHE rpaduHeCcKux 3124 https://m.edso0.ru/e70195bd
N bubnuorexa [JOK
1 P
06 CHICHHE PACHETHRIX 3a/at https://m.edso0.ru/ee9b3182
KontponbHas paboTa o TeMam: BuG 110K
HOJIMOTEKA
1 7 " T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlimanerapHast MoelIb aToMa bubmorexa LHOK
) P a https://m.edso00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE U BBIHY)KJIEHHOE bu6muoreka [JOK

H3JITYUYCHUC CBCTA

https://m.edsoo.ru/f945d85c



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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113

114

115
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Jlazep 1

Hyxnonnas moaens sipa
I'eitzen6epra-iBanenko. 3apsaa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH paln0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO

usnydeHus. Bnusnue 1
PaZ0aKTUBHOCTH Ha KHUBBIC

opranu3msl. Jlo3umeTpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

Snepubie cuibl. JledekT Macchl sapa.

S nepnblie peakuuu. AnepHeie

peaxTopsl. [IpoGiieMs! ympaBiiseMoro 1
TEPMOSJIEPHOTO CUHTE3A.

DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS

AJIEPHOMN SHEPrEeTUKH

MeToabl perucTpanuu u

UCCIIEIOBaHMS HJIEMEHTAPHBIX YacTHI.
dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
baproHbl, ME30HBI U JIENTOHBI. 1
[IpencraBnenue o CtanaapTHOM

Mozenu. KBapk-TiIrooHHAs: MO/IeNb

alpOHOB

bubnunorexa LIOK
https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®usnka 3a npenenamu CtannapTHON
Mozenu. TémHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUpa

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
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OTanel PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK

118
3HaYeHHUE ACTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmunoreka [JOK
00BbeKTOB. METO/ 1l aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HUCCIeI0BaHuN
CoBpeMEHHbBIC ONITHYECKUE
120 TENECKOIIBI, PAIHOTEIECKOIIBI bubnnorexa LIOK
- ba ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p AL, ’ a https://m.edsoo.ru/aac588eb
IIBUKEHUE
Conueunas cucrema. CoJHILe.
122 ConHeuHas akTUBHOCTh. MICTOUYHUK buGnuorexa [IOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEBIE
123 xapakTepucTuku. [lnarpamma bubmorexa LOK
| PakTep . P .\ https://m.edso0.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubmotexa HOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee ctpoeHue 3BE3 .
15 CoBpeMeHHbIE MPECTABICHUS O bubmmnoreka HOK
MIPOUCX 0K ICHUH U dBOJoNUK CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anmakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmiorexa HOK
- 1ep JBIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciupenne BeeneHHOM. bubmuoteka [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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

3akon Xao6mna. Teopus bonbimoro
B3pbIBa. PeuKTOBOC U3ITyUcHUE

https://m.edsoo.ru/3dbdf0d2

128

129

130

Macmrabnas crpykTypa Beenennoil.
Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOTO MOJIA
MOCTOSIHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UIu
"HccnenoBaHue aeliCcTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIBI
AmMriepa OT CHJIBl TOKA'" MU
"OnpezneneHrie MAarHUTHOM MHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue SBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmoreka [IOK
https://m.edsoo.ru/b8fh6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
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

134

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MasATHHUKOB"

bubnunoreka LIOK
https://m.edsoo.ru/5d159d35

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIe0BaTENbHO
COEIMHEHHBIE KOHACHCATOP, KaTyIIKY
u pesuctop" unu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"Nsmepenne mokazarens
IpeOMJIEHUS CTeKIa" Win
"TTonydyeHnne n300paxeHust B CUCTEME
13 IJIOCKOIO 3epKaja U JUH3bI"

bubmmoteka IIOK
https://m.edsoo.ru/42569eal

139

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIMH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaroIuX JINH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

Pu3NYecKuil TPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/5d159d35
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

"Habmonenue nudpakmmu,
uHTEp(EepEeHINH U MOJIAPU3ALUU
ceera"

https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEATUBUCTCKUX YacTull (1o
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bu6nunorexa LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
ocHOBe uccienoanus Gorodrdpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOr0 aTOMAPHOT'0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "U3ydenue noriouieHus o6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWJIOKEHUN AJIs ONIPEACICHUS
HOJIOXKEeHUS HeOECHBIX 00BEKTOB Ha

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/8b7ac737
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

KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CEeBEpHOTO MOTyIapus U
spkue 38€3ab1" Wi "HaOmroneHus B
teneckorn JIyHbI, M1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUH'

O060011eHNE U CUCTeMAaTU3AIH
3HaHui. Posb hu3uKH 1 acTpOHOMUU

. . bubnuorexa [{OK
146 B DKOHOMHUYECKOH, TEXHOJIOTHIECKOM,
. 8 https://m.edsoo.ru/ad6ddeed
COITMAIBHOM U ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06001IeHNEe U CHCTeMAaTU3aHs
147 3HaHuil. Posb u MecTo ¢pusuku u bu6mmoteka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06001IeHNEe U CHCTeMAaTU3aIs
3Hanuil. Poss ¢pu3ndeckoit Teopun B
OPMUPOBAHUU TIPEJICTABICHUIN O
148 inlaneixoﬁ KapTl:IHe MHPA, MECTO bubamorexa LOK
N https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0011eHNEe U cUCTEMaTU3ALUS bu6mmoteka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1Mo Teme "[nHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0011eHNEe U cUCTeMaTU3aIs bub6muoreka [IOK

3HaHu# no Teme "CraTuka TBEpAOro

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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Teaa"

O00011eHrEe U cCUCTEMAaTU3ALIIS

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHNEe U cCUCTEMATU3ALIIS
154 3HaHui 110 TeMe "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O00011eHNEe U cCUCTEMATU3ALIIS
155 3gaHuil 110 Teme "TepmoanHamuka Bubmorexa IOK
P A ' https://m.edso0.ru/c63f7c10
TeruioBble MaIIUHBI
O0001IEHNE ¥ CUCTEMATHA3AIMS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Benlectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1l
nepexomnr"
O0001IEHNE ¥ CUCTEMATHA3AIMS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3AINS
158 3HaHuil 1o teMe "T1oCTOAHHBII Bubmorexa LIOK
. https://m.edso0.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3ALIIS
159 3HaHUH 110 TeMe "TOoKH B pa3InyHBIX Bubmorexa IIOK
" P https://m.eds00.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [{OK
161 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"DeKTpoMarHuTHas WHIYKIus"

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

162 cHCTEMATHU3allUs 3HAaHUH 110 TEME bubmorexa LIOK
H https://m.edso0.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBubiil ypok. O000IIEHE U
163 CI/ICTIe)MaTI/ISZII_:I/ISI 3HAHUH 10 TEME buGnuorexa [IOK
" | https://m.edso00.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHMSI
PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMs 3HAHUH 110 TEME bubmuorexa [IOK
164 "
MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTEM&TI/IBZP WS 3HAHWUH 10 TEME bubnuorexa [JOK
" " " https://m.edso00.ru/52ad1603
Omruka
PesepBurblii ypok. O000111€HIE U
P P . bubnuorexa [JOK
166 CHCTEMATHU3aIMs 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcnHoBrl CTO"
PesepBurrii ypok. O000111€HIE U
167 CI/ICTEM&TI/I?»ZP W 3HAHUH 110 TEME bubnmorexa OK
" B . \ https://m.edso0.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTEMaTmZEHs[ 3HAHUH 10 TEME bubmorexa HOK
" " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHslit ypok. O6001IeHNE U
CHCTEMAaTU3alMs 3HaHUH 10 TEME bubnunorexa LIOK
169
"®u3nKa aTOMHOIO SApa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
170 PesepBublit ypok. O0o01IeHNE U bubmuoteka [IOK

cHCTeMaTHu3alus 3HaHul 110 TeMe

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

"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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