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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢uzrke 6a30BOro ypoBHs Ha YpOBHE CpeaHero odmero oopazoBanus pazpadoraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBIL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyeil mporpaMmMbl BOCIUTAHUS H
KOHIEMIUH MpenofaBaHus yueoHoro npeamera «dusmnka» B 00pa3zoBaTeNbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprkanue mporpamMmmsl 1o (PU3KMKE HANPaBICHO HAa (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Qu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO «
[UTAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM W METalpeIMETHBIM pe3ylibTaTaM OOYYeHHs, a TaKke
VUUTHIBAET HEOOXOIUMOCTh pea3allii MEXIPEIMETHBIX CBs3ed (U3HKH C €CTeCTBEHHO-HAYYHBIMU
yuyeOHBIMU TIpenMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE LI€TH M3yueHUs (DU3MKU Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YIIbTAThl OCBOCHUSI Kypca (PU3UKU: TMYHOCTHBIE, METAIIPeIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[TporpamMma 1o pu3uKe BKIIFOYALT:

® IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MPEIMETHBIC PE3YNIBTATHI IO TOAaM O0YUYCHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTyNAsl B KAUeCTBE y4eOHOro ImpeaMera
B IIIKOJIE, BHOCUT CYILECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBINA Kypc
(bU3UKN — cUCTEeMOOOPa3yIOIIMiA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3UYECKHe
3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEH, Onosorueit, puzndeckoit reorpadueit
u acTpoHoMuel. Mcrosnb3oBaHMe W aKTUBHOE NMPUMEHEHHE (PM3MUYECKUX 3HAHWM OMpesenserT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pUANIOB C 3aJaHHBIMU CBOWCTBaMHU U JApYyrux. M3yueHue (Gpu3uku BHOCHUT OCHOBHOW BKJIAJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaroIInuXcsi, B JOpPMUPOBAHUE YMEHUN TTPUMEHSTh
Hay4HBIA METO/I MIO3HAHUS TIPH BBHIMOJIHEHUU UMHU yU4E€OHBIX UCCIIEI0OBaHUH.

B ocHOBY kypca ¢u3uku [JIs1 YPOBHS CpeAHEro OOIIero 00pa30BaHMsI MOJOXKEH PNl UICH, KOTOpPhIE
MO>HO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEW KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUYAET KaK BOIIPOCHI KJIACCUYECKON, TAK U1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCIOIb30BaHUE T'YMaHUTApPHOTO MOTEHLIMAIA
¢bu3MUecKoil HayKH, OCMBICICHHE CBS3M pa3BUTUA (PHU3UKKM C pa3BUTHEM OOIIecTBa, a Takke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gusuku npezamnosnaraeT 3HaKOMCTBO C IIMUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUUECKUX MPHIIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
Takxe 00CYKIeHHS MPoOIeM palliOHATBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKONH 6€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3UMKH Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHMs SBISIOTCS
¢busnueckue reopun (GopMUPOBaHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (HU3HUECKON TEOPHUH, POIH
(yHIIaMEHTAIbHBIX 3aKOHOB W TMPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSAX O MPHUPOJE, TPAHHIAX
MPUMEHUMOCTH TEOPUMA, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTreMHO-IESTEIbHOCTHBIM TMOAXO0 B Kypce (U3MKKM peanu3yercss Mpexae BCero 3a CUET
OpraHM3aIfy AKCIEPUMEHTATBHON NeATenbHOCTH oOydarommxcs. st 6a3oBoro ypoBHS Kypca (GU3UKUA —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIUHEHBI B OOIIMI CIHCOK YYEHHUYECKHX MPAKTUYECKUX pPaboT.
Bbinenenue B yka3aHHOM TIepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLICHKH,
OCYIIECTBISICTC YYaCTHHUKAMH 00pa30BaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpu sToM oOecreunBaeTcsl OBIaJleHHE OOYYAIOIIMMHCS YMEHHUSIMHU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh W3YYECHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfelia Kypca, TaKk U HUHTETPUPYS
3HAaHUS U3 Pa3HBIX pa3aeinoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 33/JaHUsI HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIETIH JIJISl CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO Kk MaTepuanbHO-TEXHHUYECKOMY O00€CIeYeHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oOmero oopazoBaHUs JOJHKCH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KabwHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 UKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHUE I BBINOJIHEHUS YKa3aHHBIX B IIporpamme mo Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JIEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpalnoHHOE 000pyJIOBaHUE (HOPMUPYETCS B COOTBETCTBUU C TMPUHIIMIIOM MHHHMAIBHOM
JIOCTaTOYHOCTU U OO0ECIeunBaeT IMOCTAHOBKY IIEPEUMCIICHHBIX B MporpamMme Mo (U3HMKE KIIOUEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHUYECKUX MPAKTUYECKUX pPA0OT QopMupyercss B BUIAE
TEMaTUYeCKHX KOMIUIEKTOB M oOecreyrBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha ABYX OOydYaroLIUXCs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpPHOro OOOPYIAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIh30BAHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TaK)Ke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME WHTEpeca W CTPEeMIICHHS OOyJaromWXCs K HAyYHOMY HW3YYCHHUIO TPUPOJIEI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJICTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHMS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCIOJIb30BAHUEM (DU3UUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O posid (PU3MKH A pa3BUTHS APYIHMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

JIOCTIDKEHHE ATHX IeNiel 00ecTIednBaeTCsl peIeHHEM CIISAYIONINX 3a1a4 B TPOIIecce H3yYeHHs Kypca

(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

e MpUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI
acTpo(hu3uKH;

e (opMHUpOBaHME YMEHHUH TPHUMEHATh TEOPETUYECKHE 3HAHUSA JUIS OOBACHEHHS (PU3UUYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHHS PA3TUYHBIX 3a/1ad C SBHO 33JaHHOW (PU3MYECKON MOJENbIo, 3a1ad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3JIaHhe (U3NYECKOH MOJIENH, aJeKBATHON YCIOBHSIM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;
® OBJIQJICHUE METOJAaMH CaMOCTOSTEIBHOIO IUIAHUPOBAaHHS W TPOBEICHHUS  (PU3UYECKUX
OKCIEPUMEHTOB, aHajlW3a H HHTEpIpeTaluy HH(QOpManuu, ONpeAeICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-UCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue pusuku (6a30BbIli YPOBEHB) Ha YPOBHE CpeliHEero obmiero oopazoBanust orBogutcs: 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Hexemo), B 11 kimacce — 102 yaca (3 gaca B HeZIEIIO).
[IpennaraemMslii B mporpamMMe o (Gpu3uke nepedcHb Ja0OPATOPHBIX U NMPAKTHYECKUX PaOOT SBIISETCS
PEKOMEH/IOBAaHHBIM, YYWUTENh JIEJIacT BBHIOOP TMPOBEACHHS JAOOPATOPHBIX PAa0OT W OIBITOB C YYETOM
WH/IUBUTyJTbHBIX 0cOoOEHHOCTEH 00yYaroIuXCsl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO TpenMera «®Du3mka» Ha YPOBHE CpelHEro oOmero oOpa3oBaHus (0a30BBIi
YPOBEHb) JOJKHO OOECIEYUTh MOCTHIKCHUE CICAYIOIINX JTMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeamera «Du3nkay A0IKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTh OOy4arolUXcsi PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOINeCTBa, pACIIMPEHUE IKU3HEHHOTO OIMbITa M OIbITa
NESTEIPHOCTH B TIPOLIECCE peau3allii OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHOM JEATEILHOCTH, B TOM
quclie B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TIO3HUIIMHA O0YUYAIOMIETOCsS KaK aKTHBHOT'O M OTBETCTBEHHOT'O WICHA
POCCHIICKOT0O 00I1IECTBA;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAKJAHCKOTO OOIIECTBa, y4acTBOBATh B
caMOYTIpaBJIeHUU B 00pa30BaTEIILHOM OpPraHU3aIUK;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C MX (YHKIUAMU M
Ha3Ha4YCHHEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHSIM POCCUUCKUX YYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OLIEHWBATh CHUTYAaIlMI0 W TPUHAMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpeC K pa3iaudHbiM chepaM TpodecCHOHATbHONW ACATENHHOCTH, B TOM YHCJE CBS3aHHBIM C
(U3UKON W TEXHHWKOH, YMEHHE COBEpINaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccun M pearn30BHIBATH
COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JACTH (DM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) 9KOJIOrHYECKOT0 BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX
npobiem;

IJIAHUPOBAHUE M OCYIIECTBJICHHE JIEMCTBUM B OKpYXKAIOIIEH cpelle Ha OCHOBE 3HAHUS Ielei
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;



pacIIpeHue OIbITa ACATEIbHOCTH SKOJIOTHYECKON HAIPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH
o Gu3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
¢bu3nveckoii HayKw;

OCO3HAaHHME IICHHOCTH HAyYHOH JEATEIIbHOCTH, TOTOBHOCTh B TMpOILECCe H3YYCHUS (UBUKU
OCYHICCTBJIATL IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3soBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIAH PEIICHUS TPOOJIEMBI C YYETOM aHAIM3a HMMCIOIIMXCS MAaTEPHATBHBIX |
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHMBATh COOTBETCTBHE pE3YyJbTAaTOB LEJISAM, OLEHUBATH
PHUCKH MOCIEACTBUHN AESATENbHOCTH;

KOOPJIMHHUPOBAThH U BBHIMOIHITH PA0OTY B YCIIOBUSAX PEAbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UUECKON HAYKU;

BJIAJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIBLCKOW M TMPOEKTHOM JEATEIbHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB peIIeHHs 3a7ad (PU3NYecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

BJIQJETh BUJAMU JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
npeoOpa3oBaHMUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX CHUTYAIMAX, B TOM YHUCIE TIPU CO3/IaHUU YUEOHBIX
IIPOEKTOB B 00JacTH (HU3MKHY;

BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIE CBSI3M M AKTYalM3UpPOBATH 3a/ady, BBIJBUraTh THIOTE3y €€
peuieHusi, HaXxOAuThb apryMEHThl IJs JO0Ka3aTelbCTBAa CBOUX YTBEPXKICHUM, 3aJaBaTh MapaMmeTpbl M
KPUTEPUH PEIICHHS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJE PEUICHUS 3a/Jadyd Pe3yJbTaThl, KPUTHUECKU OIEHWUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a/Ia4H B 00pa30BaTEIbHON JAESITETFHOCTH, B TOM YHUCIIE TIPH
U3Y4YEeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, JTOTYCKAIOIHE AThbTePHATUBHBIC PEIICHUSI.

Padorta ¢ unopmanmeii:

BIIQJICTh HABBIKAMHU TMOJIyueHUs WH(OpManuu (PU3NIECKOTO COACpKAHUS M3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYUIECTBIIATh MMOUCK, aHAJIW3, CUCTEMATH3AIMI0 U MHTEPIpeTalnio HHpopMauu
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

OILICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIONIb30BaTh CpeACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3allMOHHBIX 33/1a4 C COOMIOACHUEM TPeOOBaHUN IPrOHOMUKH,



TEXHUKA O€30MaCHOCTH, THUTHEHBI, pECypcocOEpeXeHHs, TPaBOBBIX W OTHUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCpXKAHUS B pa3NUYHBIX (opMarax ¢ y4ETOM Ha3HAYCHHUS
nH(pOpMAIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OPMY NIPEICTABICHUS U BU3yaIH3aIHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUIYATbHON pabOThL;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

MPUHUMATDH IEJId COBMECTHOM JEsTeNbHOCTH, OPTaHW30BbIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€
JOCTUKEHHIO: COCTABIISITh TUIaH JACHCTBHIA, paclpeleisiTh poJid C yUéTOM MHEHUN YYaCTHHUKOB, OOCYKOATh
pe3yNIbTaThl COBMECTHON pabOTHI;

OLCHUBATH KA4YCCTBO CBOCTO BKJIaAa W KaXAOTO YYaCTHHKAa KOMAaHIbBI B O6HII/II71 pe3yiibTaT I10
pa3paboTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE IPOEKTHI, OLIEHUBATH HJIEU C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, MTPAKTHIECKON
3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCIHYCCKOC IMOBCACHHUC B PAa3JIMYHBIX CHTYyallUdX, IIPOABJIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranu3anmusi:
CaMOCTOSITENILHO OCYLIECTBISATh MO3HABATENbHYIO AEATENbHOCTh B 00JacTH (U3UKU U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATh COOCTBEHHBIE 33/JauH;
CaMOCTOATENIBHO COCTAaBIIATh IUIAH PELICHUs PACYETHBIX M KAYE€CTBEHHBIX 3a/ad, IUIAH BBITOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEATNIOYTEHU;
JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;
paclIMpsATh paMKU y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIA;
JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JSPYAULUU B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:
JIaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEIIAM;
BJaJIeTh HABBIKAMU TIO3HABATENIbHOW pediIeKcuM Kak OCO3HaHMsS COBEpIIAeMbIX ACUCTBUM U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;
MCIOJIb30BaTh MPUEMBI pe(IeKCUH 71 OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;
YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;
IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;
IIPMHUMATh MOTHBBI M @pIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YNIbTATOB ACATECIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpouecce AOCTHXKEHHS TUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHS MPOTpaMMbI MO (HU3UKE IS YPOBHS
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYarOIIMXCS COBEPUIEHCTBYETCS AMOLMOHAIBHBIM HMHTEIUIEKT,
IpearnoiararoIuil copMUpPOBaHHOCTb:



CaMOCO3HaHUSsI, BKJIFOYAIOIIETO CHOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BUICTH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TPOSBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKJIIOYAIONICH CTPEMIICHHE K JOCTIDKCHHIO LIEMH W YCIEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHICTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAOIIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSIHUE IPYTUX, YUUTHIBATH €TI0
MIPU OCYIIECTBIICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOLIMX CIIOCOOHOCTHh BBICTPAMBATH OTHOIICHUS C IPYTUMH JIOIAbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTEHI.

IHNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuyenus B 11 Kiacce mpeaMeTHbIe pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEPAX pOJIb U MECTO (HM3UKH B (POPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTHHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHHKH U TEXHOJIOTHH, B IPAKTUYCCKON JIEATEILHOCTH JIFOJICH,
[EJIOCTHOCTh ¥ €IMHCTBO (PU3MUYECKON KapTUHBI MHUPA;

YUUTBHIBaTh TPAHHIIBI TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENCH: TOYECUHBIH AIIEKTPHUYECKHUM
3apsij, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEPHAs MOJENb aTOMa, HYKJIOHHAs MOJETh aTOMHOTO siapa
IpU peUIeHUN (HU3NUCCKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKUE SBJIEHUS (IpoIecChl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (PM3UKHU: DIIEKTPHUYECKAsl POBOJIUMOCTD, TEIIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JICHCTBHSI TOKa, B3aMMOJEHCTBHE MAarHUTOB, OJJEKTPOMArHUTHAs WHIYKIHS, JCHCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJAHUK C TOKOM M JIBHXKYIIMKCS 3apsii, dJIEeKTPOMAarHUTHBIE KOJICOaHUS U BOJHEI,
NPSMOJIMHEHHOE pPAacHpOCTpaHEHUE CBETa, OTPaKEHHUe, IMpelloMIIeHHe, WHTepdepeHIus, audpakuus u
MOJIApU3alusl CBeTa, JucTepcusi cBeTa, (oTtodnexTpuueckuil 3¢dekt (dhotodddekrt), cBeToBOEe NaBICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI M HCKYCCTBEHHAs Pa/INOAKTHBHOCTD;

ONMCBHIBATh HM3y4YCHHBIC CBOWCTBAa BemIeCTBA  (DJIEKTPHUUECKHE, MAarHUTHBIC, OITHYECKHE,
AJIEKTPUUECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) U 3JIEKTPOMArHUTHBIE SBJICHHS (TIPOLIECCHI), UCTOIb3YS
¢bu3nyeckue BeNUYHMHBL: JEKTPUYECKUNA 3apsij, CHJla TOKa, 3JIEKTPUYECKOe HANpsDKEHHUE, 3JIEKTPUUECcKOe
COIPOTHBIICHUE, PA3HOCTh TOTEHIIMAIOB, MJIEKTPOABIDKYIIAS CHJa, padoTa TOKa, WHIYKIHS MarHUTHOTO
noJisi, cuina Ammepa, cuia JIopeHa, HHIYKTUBHOCTh KaTYIIKH, YHEPTHS AJIEKTPHUECKOTO W MArHUTHOTO
MoJiei, mepuoJl M yacToTa KojeOaHWi B KoyieOaTelbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoLecce
rapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJeOaHWH, (POKYCHOE pacCTOSHHE M ONTHYECKas CHUja JIMH3BI, MPH
ONMCAaHWH TIPABHIIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCHOJIB3YEMBIX BEIMYUH, MX OOO3HAYCHUS W
eIMHUIIBI, YKA3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUNHY C IPYTUMHU BETMIHMHAMM;

OIMCHIBATh M3YYECHHBIE KBAHTOBBIE SBJICHHUA M IPOLECCHI, HCIONb3Ys (PU3NUECKUE BETHUMHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTA CBETA, SHEPTUS U UMITYJIbC (OTOHA, MEPUOJ
MOJTypactiaja, SHEPTHsl CBA3M aTOMHBIX S/Iep, TPH ONMHMCAHUH TPABUIIBHO TPAKTOBATH (PU3UYECKUN CMBICT
UCTIOJB3yEeMBIX BEIWYMH, WX O0O3HAUCHHsI M EIWHHIIBI, YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIINE ITAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMU, BBIYUCIISATH 3HaYCHUE (PU3NUECKON BETHUNHBI,

aHAJTM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIONb3YS (U3NUYECKUE 3aKOHBI U MPUHIUIIBL:
3akoH OMma, 3aKOHBI TOCJIEOBATEIIFHOTO M TMAapaJICTbHOTO COCITUHEHHS MPOBOJHUKOB, 3aKOH JKOymsi—
JleHma, 3aKOH AJIEKTPOMArHUTHON WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHECHHUs CBETa, 3aKOHBI
OTpPaXCHHsI CBETa, 3aKOHBI MPEJIOMJICHHS CBEeTa, ypaBHeHHE OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXpaHEHMs SHEPrUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHMs SJIEKTPUYECKOTo 3apsja, 3aKOH
COXpaHEHHsI MacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pagoaKTUBHOTO pacmajia, MpU 3TOM pa3indyarb



CJIIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHHUE WM YCIOBUsA (TPaHUIIBI, 0OJACTH)
MIPUMEHUMOCTH;

OIIPCACIIATH HAIPABJICHHUEC BCKTOPA HHAYKIUHW MAarHUTHOTO I10JIA IMPOBOJHHUKA C TOKOM, CHUJIBI AMHepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaJioM, TOHKOH JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0BAaHUIO (PU3NUECKUX SIBJICHUHN U MPOLIECCOB C UCMOIb30BAHUEM
OpSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpOOJeMy/3aqady M TUIIOTE3Y y4eOHOTO
OKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 TNPEAJIOKEHHOTO O0OpYAOBaHHS, NPOBOJUTH OIBIT H
(GbopMynUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE H3MEpeHUs (PU3NYECKUX BEIMYMH, MPH STOM BHIOMpATH
OINTUMAaNbHEIN c10c00 HU3MCPCHUA U UCITOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOI‘pGIHHOCTCﬁ HSMCpeHHﬁ;

ucciaeaoBarb 3aBUCUMOCTH (1)I/I3I/IquKI/IX BCJIMYHH C HCIIOJIb30BAHUCM IPAMBIX I/ISMepCHHfli IIpu 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHUPOBATh PE3yJbTAThl MOMYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BUJIE Ta0NHIl U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOmonaTe mpaBmia O€30MacHOTO TpyAa MpPH IMPOBEACHWW HCCIENOBAaHMNA B paMKax y4eOHOTO
OKCIEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TIPOCKTHOH  JESATEIBbHOCTH C  HCIHOJIB30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

peuars pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, UCIIONB3YS (PU3UUYECKHE 3aKOHBI
W IPUHIOMIIBI, HA OCHOBC aHAJIM3a YCJIOBUS 3aJa4un BI)I6I/IpaTI> (1)I/I3I/I‘-IGCKYIO MOJACJb, BBIACIATH (1)I/I3I/I‘-IGCKI/I€
BEJIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, POBOJUTH PACUETHl U OLICHUBATh PEaIbHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIIUYUHBL,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUI
C OIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHMUS;

HCIIOJIB30BAaTh IIpHU PCUHICHUH y‘-I€6HI>IX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaIII/IOHHBIe TCXHOJIOTUU [OJId
MIOUCKA, CTPYKTYPUPOBAaHHUS, HWHTEpHpETalMd M TPEACTaBICHUS Y4YeOHOH W HayyHO-TIOMYJISIPHOMN
uHpOpMalUY, TOJXYYEHHOW U3 pa3lWYHbIX MCTOYHMKOB, KPUTHYECKH AaHAIM3MPOBATH MOJIY4aeMYIO
nH(pOpMaILIO;

OOBSACHATH NPHUHLIMIIBI AEUCTBUS MAILIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS
ux 0€301acHOr0 UCIMOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHUICKMX U 3apyOeKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIIOJIB30BAaTh TCOPCTUYCCKHUEC 3HAHUA 110 (1)I/IBI/IK€ B HOBCGI[HCBHOﬁ KHU3HU OJI1 oOecrieyeHus
6€30MacHOCTH MpH 0OpalleHHH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMU, JIUIsl COX PaHEHHs 310POBbS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpYXKaroIleH cperne;

paboTaTh B IpyMIe C BBIMNOJIHEHWEM Pa3IMYHBbIX COLMAIBHBIX POJIeH, MIaHupoBaTh pabOTy IpyMIIb,
pallOHAJIBHO pacnpeacisiTh 00s3aHHOCTH U IJIAaHUPOBATE ACATCIIBHOCTE B HCCTAHAAPTHBIX CHUTYAIHAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBaeMOil POOIeMBl.

COAEPKXAHUE OBYUYEHUA

11 KJIACC
Paznen 4. diiekTpoaMHamMuKa
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[TocrossHHbIE MarHuThl. B3auMOAENCTBUE TMOCTOAHHBIX MarHutoB. MarnutHoe moiie. Bekrtop
MAarHUTHOM WHAYKUMHU. [IpyHUMN Cynmeprno3uuyMu MarHUTHBIX MoJied. JIMHMM MarHuTHOM HWHIYKIIMH.
KapTuna nuHuii MarHuTHOM MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.



MarautHoe 1oJsIe NMPOBOJHUKA ¢ TOKOM. KapTuHa NMHMNA MHIYKIUMU MarHMTHOTO IOJIA JUIMHHOTO
IPSIMOTO NPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA, KaTylIKHM ¢ TOKOM. OmbIT Opcrena.
B3anmMozeincTere MpoBOJHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHna, e€ MoIynp W HampaslieHHE. JIBH)KEHHE 3apsDKEHHOM 4YacTULBl B OJHOPOIHOM
MarHuTHoM nose. Padota cuiel JlopeHna.

SIBneHue AMEeKTpPOMarHuTHOW MHAYKUMU. [I0TOK BEeKTOpa MarHUTHONW MHAYKLIHU. DIEKTPOABMKYILAS
CWJIa MUHAYKLIHMU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe anekTpudeckoe mosie. DNEKTPOABIKYINAs CUjla MHIYKUUU B IPOBOJHHUKE, ABUXKYIIEMCS
IIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHayKkTUBHOCTD. SIBIEHNE CAMOMHIYKIIMU. DJIEKTPOABHIKYILAsl CUJIA CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

TexHu4eckue ycTpoMCTBa M IPAKTUYECKOE IIPUMEHEHUE: ITOCTOSIHHBIE MAarHWUTHI, JIEKTPOMATHUTHI,
AJIEKTPOJIBUIATENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JInHUY MHIYKIUY MarHUTHOTO MOJIS.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHua.

3aBUCUMOCTBD JIEKTPOABUKYILEN CHIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyeHne MarHUTHOTO TOJIs KaTYIIKHA C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUs 31€KTPOMArHUTHON MHIYKIUU.

Pasnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Konebatenpnas cucrema. CBoOOAHBICE MeXaHMYECKHE KoyieOaHUsA. [ apMoHMYECKHE KOJIeOaHuUs.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanuit. [IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHE rapMOHUYECKHX KosneOanuii. [IpeBpaiiieHue sHeprun Npu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiit KOHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJIEOaHUSI B MACaTbHOM KOJIeOaTeThbHOM
KOHTYpE. AHAJIOTHS MEXIYy MEXaHHMUYECKUMHU W IJIEKTPOMArHUTHBIMU KojieOaHusiMmu. ®opmyna TomcoHa.
3aK0H COXpaHEHHUs YHEPTUH B HJICATLHOM K0JIe0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxarmux KojeOaHUsAX. BBIHYX/IeHHbIE MeXaHHUecKue KoneOanus. PesoHaHc.
BreiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemennbiii  TOK. CHHYCOMJANBHBIA TEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOIO  TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA M HATIPSIKEHHUS.

Tpauchopmarop. [Ipons3BoacTBO, Nepenaya u MOTPEOICHUE FICKTPUUECKON SJHEPTUU. DKOJIOTUIECCKHE
PUCKH TpU MPOU3BOJACTBE AIEKTposHepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckue YCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: DJICKTPUYECKHIl 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKa, TIMHUU AJIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojieOaTeIbHOM CUCTEMBI (MPY>KHHHBIM MJIM MaTEMaTHYECKU MasITHUK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.

OcuusiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIpPSKEHUS OT BPEMEHHU) IS 3JIEKTPOMArHUTHBIX
KOJICOaHUH.

Pesonanc mnpum mocneaoBaTeNlbHOM —COEIMHEHMHM PE3UCTOPa, KAaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii s3xcnepumenm, n1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAbIX KOJEOAHUN Tpy3a HA HUTU OT AJUHBI HUTH U MAaCCHI
rpy3a.

HccnenoBanue INEepeMEHHOIO TOKA B LIENHM M3 IOCJIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmHbsle 60JIHbL

Mexanuyeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs U JJIMHA
BOJTHEL. [lonepeunsie U poaonbHBIC BOJHBL. HTepdepentus u mudpakius MeXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3JyYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BekTopoB E, B, V B snexkrpoMarHUTHOH BosiHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpa)KCHHE,
IpesioMIIeHuE, Nospu3anus, Tuppaxus, nureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOHMCTBA ¥ MPAKTUYECKOE TMPUMEHEHHE: MY3BbIKaJbHbIE  WHCTPYMEHTHI,
YIBTPa3BYKOBasE JUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, pPaJAHONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O6pa3zoBanue U pacIpOCTPAHEHHUE TIONIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmronieecs Teno Kak UCTOUYHUK 3BYKa.

Habmoienue oTpakeHus U MpeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Ha6monenne natepdepeHny u AuQpakini MEXaHUIeCKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnegoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, NPEIOMIICHHE, MOJsSpU3alus,
nudpakius, nHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsamonnHeitHOe pacipoCcTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cera.
ToueuHbIil HCTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHu B IIIOCKOM 3epKalle.

[Ipenomienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIOTHBIN TTOKazarenb npenomiieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenenpHbIil yroi MoJHOro BHyTPEHHETO OTPAKECHMUS.

Hucniepcus csera. CloXXHBIH cocTaB Oenoro cera. L{Ber.

Cobwuparonue U paccenBaroue JTUH3bL. ToHKas juH3a. POKYCHOE PACCTOSHUE W ONTHYECKAs CHIIa
TOoHKOW JuH3BL. [locTpoeHne n300pakeHUH B COOMPAIOIIMX W PACCEHBAIOIMIUX JIMH3aX. DopMmyra TOHKOM
JIMH3BL. YBeINUeHE, JaBaeMoe JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH. Y CIOBUS HAOIIOICHUS
MakCUMyMOB M MHHHUMYMOB B MHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpakus ceera. JudpaknuonHas pemérka. YcinoBue HAOMIOACHUS TJIABHBIX MaKCUMYMOB IIPH
MaJeHU MOHOXPOMATHUECKOro CBeTa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE NMPUMEHEHHE: OUYKH, JIyna, (oToannapaT, MPOSKIMOHHBIN
ammapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHne, OTpaKeHUE U IpejoMieHre ceeta. OnTuueckue mpruoopshl.

IlosnHOE BHYTpEHHEE OTpakeHHe. MoJiesib CBETOBOIA.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknmu cBera.

HaGirotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmronenne monsipu3aiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokazaresns NpeoMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3aX.

HaGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel NPUMEHMMOCTH — KJIACCMUECKOM  MexaHuku. [locTynaTtel  crnenuanbHOW — TEOPHUH
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMe, NPUHLUI OTHOCHUTEIbHOCTU
OHHIITENHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIMHBI.
OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOM YaCTHUIIbl. DHEPTUS MOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. opmyna [1nanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u wuccinenoanue Goroaddexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiinmreitHa g poroaddexra. «KpachHas rpanuna» Gororddexra.

JNasnenue ceera. Onbitel I1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHnueckne yCTpoiicTBa M TPAKTHYECKOE NPUMEHEHHUE: (OTOITEMEHT, (POTONATUNK, CONHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHass Mozenb
atoma. [loctynatel bopa. M3nyuenue u moryomieHue (OTOHOB MpU MEPEexXoje aTomMa C OJIHOTO YPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUHU aTOMa BOJIOPO/aA.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyisspHO-BOJIHOBOM 1yaiu3M.

CHoHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHuyeckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHalu3 (CHEKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Hab6mronenue nuHeR4aToro CriekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTH CTPOCHHS sjipa. OTKpBITHE paguoaKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTUBHOro u3nydenus. CBoiicTBa aibda-, Oera-, ramma-
n3iy4eHus. BausiHue paioakKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpbiTue npoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenOepra—lBanenko. 3apsin sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnaa. DIEKTPOHHBIN U  TO3UTPOHHBIA  Oera-pacman. [‘amma-uznydenue. 3akoH
pPaZOaKTUBHOIO pacmaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SAnepusle peakuuu. JleneHne U CUHTE3 SAEP.

Snepubiii peaktop. TepmosiaepHblit cuHTe3. [IpoGiieMbl M TNEPCNEKTUBBI SIIEPHON HHEPTETHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTto b1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (DM3NYeCcKOil KapTHHBI MUpa.

TexHuyeckue ycTpoilcTBa M MpPaKTHYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB yacTull (10 TOTOBBIM doTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Dranbl pa3BuTHs acTpoHOMUH. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue 3BE3/IBI, INIAHETHI, UX BUAUMOE JIBHUKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrtounuk sHeprum ConHIA U 3BE3M. 3BE3IBI, UX OCHOBHBIE
XapakTEepUCTUKU.  JluarpaMma  «CHEKTpalbHBIM  KJAcC  —  CBETHUMOCTbY».  3BE3/bl  TJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTB» I 3BE3J TJIaBHOM ITOCJIEAOBATCIIHHOCTH.
Buytpennee crpoenue 3BE31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKICHUM W 3BoJonMU CoJiHIa U
3BE31. DTAaIlbl )KU3HU 3BE3]I.

Mneunsiii [1yTe — nHama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anaktuke. TUIBI ralakTUK.
Pangnoranaktuku u kBazapbl. YEpHbIE OBIPHI B sIApaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. PazGeranme ramaktuk. Teopus bosbiioro
B3pbIBa. PETMKTOBOE M3ITydeHHE.



Macmrabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGnronenuss HEBOOPY)KEHHBIM TIJIa30M C HCIOJNB30BAHUEM KOMITBIOTEPHBIX MPUIOKECHUN IS
oIpesieNiCHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus (CeBepHOro
MOJIYILIAPHS U IPKUE 3BE3MBL.

Habmronenus B reneckon Jlynsl, muianet, Mieunoro Ilytu.

O0o0maroniee NoBTOpPEeHUE

Ponb ¢pu3uku u acTpOHOMUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHOM U 3THYECKOH cepax
NeSITeIbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKH U aCTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MHpA,
poiib  (PU3NYECKOW Teopuu B (HOPMHUPOBAHHM MPEICTABICHHNA O (DU3MUECKON KapTUHE MHpA, MECTO
¢u3nveckoil KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUN O
IPUPOJIE.

MexnpeamMeTHbie CBSI3H

Nzyuenune xypca ¢pusznku 6a30B0oro ypoBHs B 11 Kitacce OCyIIECTBISIETCS ¢ YU4ETOM COACPKaTEIbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHUHU, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHUE,
Hay4yHbli (akT, THUNOTe3a, (QU3NYECKas BEIMYUHA, 3aKOH, TEOpHs, HaONIO/IeHHWEe, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (DYHKLMU: CUHYC, KOCHHYC,
TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKIHWU Ha OCHU
KOOpJMHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIC DJIIEMEHTApHBIX (DYHKUIMNA, MPHU3HAKA MOA00US
TPEYroJIbHUKOB, OIpeIeTIeHHE IIIOLaIN IUIOCKUX GUryp U o0bEMa Ted.

buonocus: anextpuueckue sBIEHUS B )KUBOM NpUpOJIe, KoeOaTellbHbIE IBUKEHUS B )KUBOM IPUPOJIE,
ONITUYECKHUE SBJICHUSI B )KUBOI MPUPOJE, JEHCTBIE paJuallii Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIN3.

l'eocpagpus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH,
IIPEICKa3aHue 3€MIIETPSICEHUH.

Texunonoeusi: TUHUU  DIEKTpOIlepeNad, TeHepaTop TMEPEeMEHHOTO TOKa, AJIEKTPOJBHUIATElNb,
MHAYKIIMOHHAS Te4b, pajap, paIuonpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHbII

alrrapar, BOJIOKOHHAd OIITUKA, COJIHCUHAd 6aTape;1.



TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n Kontpoabnsie IlpakTuueckue
NPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. QJIEKTPOJANHAMUKA
11 MarunuTtHOoe noje. IJIeKTpOMarHuTHast 17 2 9 bubnmnoreka HOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 17
Paznen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHuuyeckue 1 3JIeKTPOMarHuTHbIE 13 1 bubmmoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCKHe U JIEKTPOMarHuTHbHIE bubmuoreka [IOK
2.2 9 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2. 1 1
3 Onriia > 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 37

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPHH 4 bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pasznea 4. KBAHTOBASA ®U3UKA
. bubmuoreka [{OK
4.1 OJ1eMEHTHI KBAHTOBOU ONTHKU 5 https://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
4.2 Crpoenne atoma 6 https://m.eds00.ru/7f41c97¢
4.3 ATOMHOE PO 11 1 but6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

22

Pazpea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 10 ﬁ;f:;ﬁfg;?gﬁ £41c97¢
Wroro mo paszneny 10
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o061maroiiee MOBTOpPEHUE 9 E;I[iH;;T:;(;?rou}i £41097¢
Hroro mo paszneny 9
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KITACC

KoumnuecTBo yacos DJIeKTPOHHbIE
KonTtpoa Mara ungpoBbie
Nen/m Tema ypoka P IIpakTuyeckue
Bcero  bHbIE u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI
padoTbI pecypcsl
ITocTosiHHBIE MAarHUTHI U UX B3aUMOJICHCTBUE.
1 MaruauTHoe nosie. BekTop MarHuTHOM 1 bubmorexa OK
' P . https://m.eds00.ru/ff0c9778
WHAYKIUA. JIMHUA MarHUTHON WHTYKITUU
MaruauTtHoe 1nose NpoBOJHUKA C TOKOM. OmbIT
2 Opcrena. BzanMoaeiicTBre MPOBOJHUKOB C 1 bubmmorexa [JOK
p ' p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JleiicTBrEe MarHUTHOTO TIOJISl HA MPOBOJIHUK C bubnnoreka [JOK
TokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9acO
4 JlabopaTtopHnast pabora «/3yueHne MarHuTHOTO 1 1 bubmuoreka [IOK
TIOJISL KATYILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJISI HA JBHXKYIIYIOCS
5) 3apspkeHHyro yactuiy. Cuna Jlopenna. Pabora 1 brbmmorexa [IOK
P Yo w P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
MarnutHsble cBoiicTBa BellecTBa 1
O000menune Mo TeMe MarauTHoE I10JIe
3 KonTponpHas pabota mo teme MarautHoe 1 1
moJie
9 DnexkTpoMarHuTHast uHAyKius. [ToTok BekTopa 1
MarHUTHON MHTYKITHH.
10 OJ1C uHayKIuu. 3aKOH IEKTPOMAarHUTHON 1
nHaykiuu Papanes
11 Hanpasnenne nHayknonHoro Toka. Ilpasuno 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4

Jlenna

12

13

JlaboparopHnas padota «lccrnenoBanue
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIUH

OJIC MHAYKIIUY B IBUKYIIMXCS TPOBOJIHUKAX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

14

NHayKTUBHOCTB. SIBIE€HUE CAMOUHAYKIUH.
O/1C caMmOoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

15

TexHu4eckue ycTpoiCcTBa U UX IPUMEHEHMUE:
IIOCTOSIHHBIE MAarHUTBI, dJIEKTPOMAarHUThI,
AJIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKI[MOHHAS I1€Yb

16

17

Ob6o06maromuit ypok
« DNEKTPOMAarHUTHAS HHTYKIIHS

Konrponbnas pabora no reme
«DNEeKTpOMarHuTHAsE MHAYKIHS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

18/1

19

20

CB00OOHBIE MEXaHUUYECKHE KOJICOAHNUS.
[IpeBpamienue 3Heprun

["apmonnueckue koneOaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUM

JlaGopartopHas pabota «MccnenoBanue
3aBHCUMOCTH MEPHOA MAJIBIX KOJIeOaHUit
rpy3a Ha HUTU OT JJIMHBI HUTH U Macchl rpy3a»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

21

IIpeBpaiieHue 3HEpruy Npu rapMOHNYECKUX
KosicOanusax. Pesonaunc

22

Koneb6arenpHbiit kKOHTYp. CBOOOHBIC
3JICKTPOMAarHUTHBIC KOJICOAHUS B UICATHEHOM
K0JIe0ATSIIbHOM KOHTYpPE. AHAIOTHS MEXKITY

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

23

24

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPrUH B HJICATHHOM KOJIEOATEIbHOM KOHTYpE

[IpencraBienne 0 3aTyXaromux KOJIeOaHUsIX.
Breinyxnennsle kosebanus. Pesonanc.

bubnmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

25

[Iepemennsiit Tok. CUHYyCOUJAIbHBIN
IIEPEMEHHBII TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIUTYJHOE U AEUCTBYIOIIEE 3HAYCHNE
CHUJIBI TOKA U HaIPSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

26

Pe3ucrop, KOHIEHCATOP, KATYIIKA B LIETTN
NEPEMEHHOT0 TOKA

27
28

Pe3onanc B SHGKTpH‘IeCKOﬁ Ja(S004

ABTOKOJICOAHUA

29

30

31

Tpancdopmarop. [IpousBocTBo, nepenaya u
noTpedieHue 3JEKTPUUECKON SHEPTUU
VYeTpoicTBO M MPAKTHYECKOE TPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
MEPEMEHHOTO TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTUYECKHE PUCKH NIPU MPOU3BOJICTBE

SJICKTPO3HCPTHUHU. Ky.]'IBTypa HCIIOJIb30BaHUA
SJICKTPOSHECPTHHU B IMOBCEAHEBHOM KH3HU

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

32

MexaHWYeCKHe BOJIHBI, YCIIOBHUS
pacnpoctpanenus. [lepnon. Ckopoctb
pactpoCcTpaHeHUs U JITTHHA BOJTHBL.
[Tonepeunsie ¥ MPOIOTHHBIE BOTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

33

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3ByKa

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3JI€KTpOMaI‘HI/ITHbIe BOJIHBI, UX CBOMCTBA U

bubnunoreka LIOK

34 CKOpOCTb. https://m.edsoo.ru/ffOccfe0
35 [IIkana 371€eKTPOMarHUTHBIX BOJIH
N3o6perenue panguo AC [TomoBbim.
36 Monynsiiusa u nerektupoBanue. [Ipocreitmmii
paguoONpUEeMHUK
37 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
PasButHe cpencts cBsa3u. Pannonokanus
38 O606menne o Teme Kosebanus 1 BOJTHBI
39/22 KoHntpoinbHas padora «KojaeOaHus U BOJIHBDY ﬁg{in;;T:;(;ggﬁf 0ce6E8
[TpsimonuHEeHOE pacipocTpaHeHHe CBETa B
40/1 OJIHOPOJIHOM cpenie. TodeuHbIi HICTOYHUK Bubmiorexa OK
cpera. JTyu cpeta https://m.edsoo.ru/ff0cd350
a1 OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmuoreka [JOK
[TocTpoenue n3006pakeH B IIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHOE BHyTpeHHEE
42 orpaxkeHue. [IpenenbHbIN yroa nojaHoro bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
43 JlaGopatopHas pabora «3mepenue bubmuoteka [IOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
. bubnmnoreka [JOK
44 JIunssl. [TocTpoenue n3o0paxxeHuil B TUH3E. https://m.e dSO(])_.[I‘u f0cddle
45 dopMya TOHKOU JIMH3BL. Y BETUYECHUE JINH3BI
46 JlabopaTtopHas padorta «HcciaenoBanue
CBOMCTB M300pa’KEHUH B JIMH3AX»
47 Hucniepcus ceera. CI0OXHBIN cocTaB 6€10r0

ceera. [{Ber. JlabopaTopHas pabota



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HabnroeHne qucepcuu CBETa

bubnmnoreka HOK
48 Hurepgepeniuns cpeta. https://m.edsof)l. ru/ffOced22
49 Hudpakuus ceera. Judpakunonnas pemérka
50 ITonepeunocTs cBeTOBBIX BOJH. [Tonspu3anus bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
51 OnTuyueckue npudOpsI ¥ yCTpoicTBa U
YCIIOBHS UX 0€30MacHOT0 IPUMEHEHHUS
52 CHexTpsl U CIIEKTPaJIbHbIN aHAIN3
53 O606menne no Teme OnTHKa
54/15 KonTponbHas padora o teme Onrrka
55/1 ['paHuIIBl MPUMEHUMOCTH KIIACCUUECKON bubmmoreka [JOK
MEXAHUKH. https://m.edsoo.ru/ff0cf862
56 [TocTynarsl cenuaabHON TEOPUU
OTHOCHUTEIIEHOCTH
57 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3aMeUIeHHe BPEMEHH U COKPAILIEHUE ITTUHBI https://m.edsoo.ru/ffOcfad2
DHeprust U UMITYJIbC PENITUBUCTCKOM YaCTHUIIBI.
58/4 CBHEL Macchl C C})/Heplzlef/'l U UMITYJIbCOM. ) brbmmorexa LTOK
SHepris moxos https://m.edsoo.ru/ffOcfc68
50/1 OTtkpeiTHE U HccienoBanue GotodddexTa. bubnuotexa [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl PoTorddexTa. YpaBHeHHE DUHIITEHHA
60 st poroaddexra. «KpacHast rpaHHIIa» bubmorexa HOK
otosddexTa https://m.edsoo.ru/ff0d015e
61 ®oronsl. KopryckyisspHO — BOJTHOBOU bu6muoreka [JOK

Jyaau3Mm

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

bubnunoreka LIOK

62
XUMHAYECKOE NeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
63 npuMeHeHue: (HOToINeMeHT, GOTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/T
64 Pemenwne 3agad mo teme « 3JI€MEHTBI bubmuorexa [JOK
KBAaHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbiTel Pezepdopaa
65 10 paccessHuio o-yactuil. [ImanerapHas Moaenn bubmmorexa [IOK
p t p a https://m.edsoo.ru/ff0d091a
aToma
bubnunoreka LIOK
66 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
Mznyyenue v norjonieHue PoToHOB NpU
67 ne ey;o € aToMa ¢ OJTHOTO (bOBH}I 3Hepr1/11/1 Ha bubmmorexa [JOK
P VH A P P https://m.edsoo.ru/ff0dOafa
Ipyroi. Buabl ciekTpoB
BonHoBEIe cBOiicTBa yacTuil. BoiaHEI e
68 Bpoiing. KopnyckynapHO-BOIHOBOH Ayaln3M bubmorexa HOK
P + OPHYCKYIIAP Y ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE ¥ BBIHYXKJICHHOE U3ITydeHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
69 Pesepdopaa mo onpenenennto cocraBa bubmmorexa [TOK
pPOP bel https://m.edsoo.ru/ffodofd2
PaIMOAKTUBHOTO U3TyICHHS
CgoiictBa anb(a-, 6era-, raMMa-u3IydeHuUsl.
70 Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTpOHA. M30TOIIEI.
71 Anblé)a- acnz Onext OHHII);IIZ U IO3UTPOHHBIN bubnmorera LHOK
P A P P https://m.edsoo.ru/ff0d1162
Oera-pacnajn. [lamma-u3nydeHue
72 CtpoeHue aTOMHOTO sijipa. SIepHbIe CHUITBI



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

73

74

9Hepm;1 CBsA3H aTOMHBIX AO€P.

HckyccTBeHHast paiMOaKTUBHOCTh. SlaepHbie
peaxkiuu

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

75

76

77

Henenue suep ypana. Llennas peakuus
JACIICHHUA

SAnepusiii peaktop. [Ipobnembl, mepcreKTUBSI,
9KOJIOTUYECKHUE ACTICKTHI SIIEPHON SHEPTETUKU

TepMosiiepHbIEC peakuu

78

79

O606menne o Teme KBantopas (puznka

KontponbHas padora nmo reme KanroBas
buznka

80/22

OnemeHTapHble YacTULbl. OTKpbITHE
no3utpoHa. Meto el HaOII0IeHUS U
perucTpaluuu dIeMeHTapHbIX yacTull. Kpyrmbiii
cronl «DyHIaMeHTalbHbIE B3aUMOJEHCTBHUS.
EnuncTBO pu3nyeckoit KapTUHBI MUPa

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

81/1

Bun 38é3nn0r0 HeOa. Co3Be3aus, sipKue
3Bé3I[I>I, TITAHETBI, UX BUAUMOC IBUXXCHUC.
ConHeyHas cucteMa

82

83

Comnurte. ComHeyHast akTUBHOCTE. VICTOYHUK
sueprun CoJlHIIa U 3BE3NT

3BE3/1bI, IX OCHOBHBIE XapPaKTEPUCTHUKHU.
3BE3/bI ITIABHOM IMOCIEA0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbBIE
HpC)ICTaBJ'IeHI/Iﬂ 0 HpOI/ICXO)K)IeHI/II/I 1 3BOJIFOIIUN
CorHIa 1 38631

84

Mieunsiii [Iyre — Hama ['anakTuka.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

TTonoxenue u nmwxenne ConHia B [ amakTuke.
[Nanaktuku. Y€pHbIE OBIPHI B sAPAX TaJaKTHK

Bcenennas. Pa30eranue ranaktuk. Teopus

85 bonbmoro B3peiBa. PenukroBoe usiydeHue. 1
MeraranakTuka
86 Hepemennsie mpo0aeMbl aCTpOHOMHUHT 1
Ob6o6maromuii ypok. Pons pusuku n
87 ACTPOHOMHHU B IKOHOMHYECKOH, 1
TEXHOJIOTMYECKOM, CONUATbHON U 3TUYECKON
cdepax IesITeTbHOCTH YelIOBeKa
O6o06maromuit ypok. Ponb u mecro ¢pusuxu n
88 ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE 1
MHpa
O6o06matomuii ypok. Pons dpuzudeckoit
89 TeopHH B (HOPMUPOBAHHUHU NIPEICTABICHUN O 1
¢bu3nyecKoil kKapTuHe MUpa
O6o6maromuii ypok. Mecto pusudeckoi
90/10 KapTHUHBI MUPA B 00IIEM psTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX TPE/ICTABICHUI O
pUpoJIe
91 OU3NpaKkTUKyM 1
92 OU3NpPaKTUKyM 1
93 OU3NpaKkTUKyM 1
94 O06061enne 1o TeMe Kunemaruka 1
95 O606menue o Teme J[uHaMuka 1
96 O06o0menue Mo Teme 3aKOHBI COXPAaHEHUS B 1
MeXaHHUKe
97 O6o06menue mo Teme MosekymsipHas Gu3uka 1




98 O06o01IeHne TI0 TeMe DIEKTPOCTaTHKA 1
99 O0001eHne 110 TeMe 3aKOHBI [IOCTOSIHHOTO 1
TOKa
100 Pe3epBHBIiT ypOK.
101 PesepBHbIii ypok.
. bubnmoreka [IOK
102 PesepBHbil ypok. 1 https://m.edso00.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosuer b.b., Yapyrun B.M. nox penakiueit

[TapdentreBoit H.A., AknnonepHoe oomectBo «M3narensctBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBue b.b., Yapyrun B.M. noxa penakiueit

[TapdentbeBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocserieHuey

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

Enunas xomekius nuudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB

Poccuiickas DnekTpoHHas mikoia

O0P no ¢usuke

Knacchas dusuka






