MyHuuunajibsHoe aBTOHOMHOe 0011e00pa3oBaTebHOe yupexaeHue raumaasus Ne 26 r. Tomcka

YTBEPKIAIO COI''TACOBAHO
Hupextop Ha 3acelaHui HayYHO-METOANYECKOTrO COBETa
MAOY rumnaszuu Ne 26 MAOY rumnasuu Ne 26
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PABOYASA ITPOI'PAMMA

Pabouas nporpamma mo mnpeamery «@Pmsmka» (10-11 kmacc) ba3oBbelii ypoBeHB cocTaBieHa B
COOTBETCTBUU C HOPMATUBHBIMH JIOKYMEHTaMU:

1. ®enepanbHbIi 3akoH "OO oOpa3oBaHuM B Poccuiickoit @enepanuu” ot 29.12.2012 Ne
273-D3 (¢ U3BMEHEHUSIMU U IOTIOJTHEHHSIMH ).

2. Crparerus HaIMoHaNBHOU Oe3omacHocTH Poccuiickoit @enepanun, Ykas [Ipesunenrta Poccuiickoit
@enepauun ot 2 utonst 2021 r. Ne 400 «O Crpaterun HauumoHalbHOUM Oe3omacHocTu Poccuiickoit
denepanun».

3. Ilpuka3z MunucrepcrBa mnpocBenienusi Poccuiickoit ®enepamm ot 31.05.2021 Ne 286 «O6
YTIBEpXKIEeHHH (heAepalibHOTO TOCYIapCTBEHHOTO O0pa30BaTEIbHOTO CTAaHAApPTa HAYAIBHOTO OOIIETo
obpa3zoBanus» (3aperucrpupoBad Munroctom Poccun 05.07.2021 Ne 64100).

4. Tlpuka3 Munuctepcta npocseuieHus Poccuiickoit ®@eneparuu ot 31.05.2021

Ne 287 «O0 yrBepxkenuu (penepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa OCHOBHOTO
obmero oopazoBanus» (3apeructpupoBad Muntoctom Poccun 05.07.2021 Ne 64101).

5. [Ipukaz MunucrepctBa npocserienus Poccuiickoit @enepanuu ot 18.07.2022

Ne 569 «O BHeceHuM H3MEHEHMH B (elepalibHbI TOCYAapCTBEHHBIN 00pa3oBaTeNbHBIM CTaHIApPT
HavajpHOTro 001iero oopaszoBanus» (3apeructpupoBad Muntocrom Poccun 17.08.2022 Ne 69676).

6. [Ipukaz MunucrepcTBa npoceemenus Poccuiickoit @eaepanuu ot 18.07.2022 Ne 568 «O BHeceHUn
U3MEHEeHU B (enepanbHbI TOCYAApCTBEHHBIM OOpa30BaTeNbHbIN CTaHAAPT OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoBad Muntoctom Poccun 17.08.2022 Ne 69675).

7. [Ipukaz MunucrepctBa oOpasoBanusi 1 Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413
«O06 yrBepxaeHNH (heaepabHOTO TOCYIapPCTBEHHOTO 00pa30BaTeILHOTO CTAaHIAPTa CPEHETO 00IIEro
oOpazoBanus» (3apeructpupoBad Muntoctom Poccun 7 uronst 2012 r. Ne 24480)

8. Ilpuka3z MunuctepcTBa npocsemienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHUW B QeaepaibHblii TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPT CpPEIHEro O0OIIero
o0pa3zoBaHus, YTBEPXKICHHBIM MpUKazoM MuHUCTEpCTBA o0OpazoBaHMs W Hayku Poccuiickoit
Oenepanun ot 17 mas 2012 r. Ne 413y (3apeructpupoBan Muntoctom Poccun 12.09.2022 Ne 70034).
9. IIucekmo MunmuctepcTBa npocsenieHus Poccuiickoit deaepanun «O HaNpaBICHHH METOIUYECKUAX
PEKOMEHIalMi 10 MPOBEACHUIO IIMKJIA BHEYPOUHBIX 3aHIATHH «Pa3roBopel 0 BaxkHOM»» OT 15.08.2022
Ne 03-1190.

10. Ilpuka3 MunucrepctBa mnpocBenieHus Poccuiickoit @epepanuu ot 18.05.2023 Ne 372 «O6
yTBEpKIeHUH (efepanbHO 00pa30BaTeIbHOM MpOTrpaMMbl HayajibHOTO OOIIEro OOpa3oBaHUS»
(3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74229).

11. Ilpuka3 MunucrepctBa mnpocBenieHus Poccuiickoit @epepanuu ot 18.05.2023 Ne 370 «O6
YTBEpKIACHUM (enepalibHOH 00pa30BaTEbHONM MIPOrpaMMbl  OCHOBHOTO OOMIEro 0Opa30BaHUSD»
(3apeructpupoBan Muntoctom Poccuu 12.07.2023 Ne 74223).

12. Tlpuka3z MunucrepctBa npocBemienus Poccuiickoit @enepamnu ot 18.05.2023 Ne 371 «O6
yIBEpXKACHUU (QerepalibHOM 00pa3oBaTeNbHONM MPOrpaMMBbI CpelHero ooOimero o0pa3oBaHU»
(3apeructpupoBan Muntocrom Poccun 12.07.2023 No 74228).

13. CanuTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHUS K OpraHU3alliy BOCIIUTAHUS U 0OydeHusl, OT/IbIXa U
o3nopoBieHuss aereit u mononéxu CII 2.4.3648-20, yrBepxkA€HHBIE MOCTaHOBJIEHUEM [J1aBHOTrO
rocyaapcTBEHHOTO caHuTapHoro Bpada P® ot 28.09.2020 Ne 28;

14. CanutapHble mpaBuiga U HOpMmbl 1.2.3685-21 «I'urneHudeckue HOpMATUBBI M TPeOOBaHUS K
oOecrieyeHnI0 0€30MacHOCTH M Oe3BpeHOCTH JUIsl 4eloBeKka (akTOpoB OOWUTaHMs, YTBEPKAEHHBIE
IIOCTaHOBJIEHHEM [ J1aBHOTO rocynapcTBeHHOTO caHuTapHOro Bpaya P® ot 28.01.2021r. Ne 2;

15. OcHoBHas oOpa3oBaTenibHas IporpaMMa cpeaaero oouiero oopaszosanus MAOY rumHazuu

No26 r. Tomcka.

OCHOBHBIMH LIeJISIMM U3y4eHUs (PU3KUKM B 00IeM 00pa30oBaHUU SBISIIOTCA: (YOPMUpPOBAHHE HMHTEpeca
U CTPEMJICHUS OOYJaromuxcs K HaydHOMY M3Y4YECHHUIO

MIPUPOIbI, Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BuTHE IIpECTaBICHUN 0 Hay4HOM METOJ1e MO3HAHMS " ¢dbopmupoBaHue
HCCIIEA0BATEIBCKOTO OTHOIIEHUS K OKPY/KAIOLUM SIBJIEHUSM;



dbopMuUpOBaHHE HAYYHOTO  MHPOBO33PEHHUS KaK  pe3ylbTaTa HW3y4CHHUS OCHOB CTPOCHUS
MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHEe YMEHUH OOBSCHATH SIBICHHUS C HWCIOJIB30BAaHMEM  (PU3WYCCKUX 3HAHUUA U
HAyYHBIX JIOKA3aTeIbCTB;

dbopMuUpOBaHHE TIPEACTABICHUH O POJH (1076370941 JUISE  Pa3BUTHS JIPYrUx
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHH.

3agauu B nmpoiuecce u3ydeHus Kypca (PM3HMKH Ha YPOBHE CpeHEro oouero oopa3oBaHusi:
MPUOOPETCHHE  CHCTEMBl 3HAaHMW 00 oOmmMX  (QU3WYECKUX  3aKOHOMEPHOCTSAX, 3aKOHAaX,
TEOpUSX, BKIIOYAsST MEXaHUKY, MOJICKYISIPHYIO (DU3UKY, SJICKTPOJUHAMUKY, KBAHTOBYIO (DHM3UKY H
AIIEMEHTHI acTpO HU3UKHY,

dbopMUpPOBaHHE YMEHUU TPUMEHATh TCOPETHUYCCKUE 3HAHUS i1 OOBSCHEHHS (PU3NICCKHX
SBJICHUH B TIPUPOJNE © JUIA TIPUHATHS TPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOW KU3HU,
OCBOCHHUE CIIOCOOOB pEIICHUS PA3IMYHBIX 33Ja4 C SBHO 3aJaHHON (PU3UYECKON MOJICNBIO, 33aj1ad,
MOIPa3yMEBAOIINX CAMOCTOSITEIILHOE CO3JaHke (PH3NICCKON MOJICIH, aJIcKBAaTHON YCIIOBHSIM 3a/1a4H,
MOHUMaHUe (PU3MUECKUX OCHOB WM MPHUHIIUIIOB JACUCTBUS TEXHHYECKUX YCTPOUCTB M TEXHOJOTHYCCKUX
MIPOIECCOB, UX BIMSHUS HA OKPYXKAIOIIYIO CPEIY;

OBJIQJICHUE METOIaMHU CAMOCTOSTSIIGHOTO  TIJIAHUPOBAHUS u MIPOBEICHUS bu3nIecKux
OKCMIEPUMEHTOB, aHAJM3a W  HWHTEpHpeTanuu HWHQOpPMAIMH, ONPEACICHHS JOCTOBEPHOCTH
MOJTYYEHHOTO Pe3y/bTara,

CO3JIaHUE YCIIOBUH JUTS Pa3BUTHSI YMEHHI MMPOSKTHO -UCCIICIOBATEIHCKOM, TBOPUYCCKOM JICATSIILHOCTH.
B ocHOBY kypca GU3WKH I YPOBHS CPEIHET0 OOIIEero 0Opa3oBaHUS IMOJIOKEH PSii WAeH, KOTOphIC
MO>KHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TIOCTPOCHHSI.

Hoes yenocmnocmu. B COOTBETCTBUM ¢ HEW KypC SIBJISICTCS JIOTUYECKH 3aBEPIIEHHBIM, OH COACPKHT
MaTepHal U3 BCEX pPa3/iejoB (U3HMKH, BKIFOYAECT KaK BOMPOCHI KIIACCUYECKOW, TaK W COBPEMEHHOM
bu3uKH.

Hoes cenepanuzayuu. B cOOTBETCTBUH C HEM MaTtepual Kypca pu3uku 00beTMHEH BOKPYT (PU3NUECKUX
teopuil. Benymum B kypce sBisercss (OpMUpOBaHHE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEUIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE€ peanuzanus npeanoaraeT UCIoIb30BaHUE T'yMaHUTAPHOTO MOTEHIMaa
(M3UYECKON HAyKH, OCMBICICHUE CBSI3M pa3BUTHSA (U3UKA C pa3BUTHEM OOIIECTBa, a TaKkKe C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU TIpobIeMamMu.

Hoes npuxnaonou nmanpasnennocmu. Kypc GU3MKH npeanoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yYEHHBIX TEOPU 1 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEACTBOM BBEACHUS DJIEMEHTOB COJIEP)KaHUs, MOCBAIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3aHbI C PA3BUTHEM TEXHHUKHU U TEXHOJIOTHIA,
a TakKke OOCyXJeHHUA TMpoOJeM palUOHAIBHOTO MPHUPOJOTOIB30BAHUS U IKOJIOTUYECKOU
0€30MMacHOCTH.

CrepkHEBBIMU DJIEMEHTaMH Kypca (DU3MKM Ha YPOBHE CpelHero oomero oOpa3oBaHUs SBISIOTCS
¢buznueckue Teopuu (GopMHpOBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUSI GU3NYECKOM TEOpUH,
poiin (pyHIaMEHTANbHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUSIX O MPUPOE,
rpaHulaX IPUMEHUMOCTHU TEOPHIA, I OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MPOIIECCOB).
CucteMHO-JIESTEIbHOCTHBIA TOAX0A B Kypce (HU3MKH peanu3yercs MpexkJe BCero 3a CYér
OpraHM3alii JKCIEPUMEHTAIbHON JaedarenbHOCTH oOywatomiuxcs. Jlnsg 06a3oBoro ypoBHS Kypca
GU3MKM — 93TO HCMOJB30BAHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
nmabopaTopHbBIX paboOT, KOTOpPBIE B IporpamMme Mo pu3ruKe 00beTUMHEHBI B OOIINI CIIMCOK YYEHUYECKUX
MpPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM TMepedyHe JIaDOpaTOPHBIX PabOT, MPOBOAUMBIX s
KOHTPOJISI U OLEHKH, OCYIIECTBIISIETCS Yy4YaCTHUKAaMU 00pa30BaTeIbHOTO TMIpoIlecca HUCXOAS U3
0COOCHHOCTEH MIIaHUPOBAHUS U OCHAIeHUs KabuHeTa (pusuku. [Ipu »ToM obecriednBaeTcst OBIaJeHNE
OoOy4JarouMMUCs YMEHHUSIMU TPOBOJUTH KOCBEHHBIE WM3MEPEHHUs, HCCIEAOBAHUS 3aBHCUMOCTEH
(U3MYECKUX BETMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonpiioe BHHMMaHUE yAeNsSeTCS PEIICHUI0 PAacUETHBIX M KAauyeCTBEHHBIX 3amad. llpu atoM s
pacuéTHBIX 3a/Ja4 MPHOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHOW (U3MUYECKOW MOJIENbIO,
MO3BOJISIFOIINE TTPUMEHATh U3y4eHHbIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak
W HMHTETPUPYS 3HAHUS W3 pa3HbIX pa3fenoB. [l KayecTBEHHBIX 3a7ay MPUOPUTETOM SBIISIFOTCS



3aaHusd Ha OOBSCHEHHE NMPOTEKAaHWs (U3NUYECKUX SIBICHUH U MPOILECCOB B OKPYKAIOLICH >KU3HH,
TpeOyrolue BeIOopa PU3NIeCcKOi MOICIH ISl CHTYaIlluH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsamMu DPI'OC COO k MarepualibHO-TEXHUYECKOMY O00ECIeYCHHIO
yueOHOro mporecca 0a30BbI ypoBeHb Kypca (U3MKH Ha YPOBHE CPETHErOo OO0IIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCIOBUSAX MPEIMETHOTO KabuHeTa (PU3MKHM WM B YCIOBHSX HHTEIPHPOBAHHOTO
KaOHMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LKA, B kabuneTe PU3MKU 10JKHO OBITH HEOOX0AUMOE
nabopaTopHOe 000pYIOBaHHE ISl BBIIIOJHEHUS YKa3aHHBIX B MPOrpaMMe M0 (PHU3HKE YUYCHHUYECKUX
MPAKTUYECKUX paboT U AEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTparoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHMH C NPUHIIUIIOM MHHUMAIIbHOM
JOCTAaTOYHOCTH M O0ECIEYMBACT MOCTAHOBKY MEPEUYHCICHHBIX B MpOTpamMMe Mo (PU3HKe KIFOYEBBIX
JIEMOHCTpAllMid  JUIi WCCICAOBAHUS HW3Yy4aeMbIX SBICHHH H TIPOLECCOB, SMIHMPHUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGoparopHoe 00OpyJqOBaHHE [yl YYEHHYECKUMX MPAKTHUECKUX padoT ¢dopMmupyeTcs B BUE
TEMaTHYECKHX KOMIUIEKTOB M 00ECIIEYNBAETCS B pacuéTe OJHOTO KOMIUIEKTa HA JBYX OOyUJarOIIUXCS.
Temarndeckne KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBaHUS JOJDKHBI  OBITH IOCTPOEHBI HA
KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJOTOBBIX M IU(PPOBBIX NPHOOPOB, a TaKKe KOMIBIOTEPHBIX
W3MEPUTENIBHBIX CHCTEM B BU/IE ITU(POBBIX JabOpaTOpHUid.

OCHOBHBIMH LEJISIMU U3Yy4€HUS (PU3HUKH B 00I1eM 00pa30BaHUM SIBIISIFOTCSL:

e (dopmupoBaHHEe WHTEpeca W CTpeMIICHHsS OOyJaroIIUXCsSd K HAYYHOMY H3yYCHHUIO TPUPOJIHI,
pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TPEACTABICHWH O  HAYYHOM  METOJAE TO3HaHWsS ©  (OPMHPOBAHUE
MCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

e (opMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3Y4YEeHUSI OCHOB CTPOSHHS MaTEPUU
1 (GyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKH;

e (QopMupoBaHHE YMEHHI OOBSACHATH SIBICHUS C MCIOJb30BaHHWEM (PU3UUECKUX 3HAHUM U
HAy4YHBIX JI0Ka3aTeJIbCTB;

e (QopMmMupoBaHUE NPEACTABICHUNA O poiu (UMKH Ui Pa3BUTUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI.

JlocTrkeHne 3TUX 1enel o0ecredrnBaeTcs pelieHeM CIIEeIYIONINX 3a1a4 B Mpoliecce U3y4eHHs Kypca
(hbM3UKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

e npuoOpeTeHHne cUCTEeMbl 3HaHUH 00 00X PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX,
BKIJIIOYAsi MEXaHUKY, MOJEKYJISIPHYI0 (U3HKY, 3JIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (QopMupOBaHHE YMEHUU NPUMEHSATH TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS (U3HUECKUX
SIBJICHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pELICHMs] Pa3IMYHBIX 3a7ad C SIBHO 33JaHHON (PU3WYECKON MOJEblo,
3a/a4, MOAPA3yMEBAIOIINX CaMOCTOATEIbHOE CO3/JaHue (U3MUECKON MOJIeNH, aJeKBAaTHOM
YCIIOBUSIM 3aJ1auu;

e TMOHMMaHue (UINYECKMX OCHOB U TPUHIUINOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

e OBJIQJICHHME METOJIaMU CAaMOCTOSITEJIbHOTO IUTAHUPOBAHHMS U TMPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, aHalW3a W HMHTEepHpeTauud HHPOpMAIHH, OMpeIeNeHUsl JIOCTOBEPHOCTH
MOJIyY€HHOTO Pe3yJbTaTa;

e CO3JaHUE YCJIOBMH M pa3BUTHS YMEHUI MPOEKTHO-UCCIIENA0BATENBLCKOM, TBOPUYECKOU
JeATeIbHOCTH.

Ha u3yuenue ¢usuxu (6a30Bblif ypOoBEHb) Ha YpOBHE cpelHero oduiero oopasoBanust otoaurcs 204
gacoB: B 10 kiacce — 102 gacos (3 yaca B Henento), B 11 kimacce — 102 gacos (3 yaca B HeJlenio).
[Ipenyaraemslii B mporpamme 1o (u3uke nepedyeHb JadopaTOPHBIX U MPAKTHUECKUX padoT sSBIsSETCS
PEKOMEH/IOBaHHBIM, YUHUTENb JAeJaeT BHIOOP MpPOBEAEHUS J1a00OpaTOPHBIX pabOT U OMBITOB C Y4ETOM
MH/IMBUYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOIO NIO3HAHUS

®usuka — Hayka O npupozae. Hayunble MeTOIbl MO3HAHMS OKpYXKAOIIEro Mupa. Posib SKCIIEpUMEHTa M TEOPUM B IIPOLIECCE ITO3HAHMS INPUPOJBI.
DKCIIepUMEHT B QU3HKE.

MonenupoBanue (pu3nuecKux siBieHui u npoueccos. Hayunsie runoressl. @usnueckre 3aKkoHbl U T€OpUU. [ paHUIBI TPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB.
[IpuHIHI COOTBETCTBUA.

Ponb u MecTo pusnku B GopMUpOBaHNN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUUECKON AESITEIbHO CTH JIFOCH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienne, cKOpocTh (CpemHssE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHUE MaTepHUAIbHOM TOYKH, WX MPOEKIIMHM Ha OCH CHCTEMBbl KOOPAWHAT.
CroxxeHune nepeMeeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPABHOYCKOPEHHOE MPSMOJMHEWHOE NBIKEHHE. ['paduKu 3aBUCHMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHHs, TyTH H TEPEMEIICHUS
MaTepuaIbHON TOYKHA OT BPEMEHHU.

CBoboaHoOe majienre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuposmHeliHoe aBwkeHHE. [[BKeHHE MaTepHAIIbHOW TOYKH IO OKPY)KHOCTH C IOCTOSSHHOM TIO MOJYIIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuoa u yactoTa oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuueckure ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHHUE: CITUJIOMETD, ABMKEHUE CHAPSIIOB, IICITHBIC K PEMEHHBIC TIEpeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILTFOCTPALIMS KHHEMAaTHYECKUX XapaKTePUCTUK JIBHKCHUSI.

[IpeoOpazoBaHue ABMXKCHHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEEIICHUs] MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOMIEHHS] MEXAY IYTSMH, MPOMAECHHBIMH TEJIOM 3a MOCIEAOBATENIbHbIE pPAaBHbIE MPOMEXYTKM BPEMEHH MPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaIbHOM CKOPOCTBIO, PAaBHOU HYIIIO.



N3yuenune nBUKEHU APUKA B BA3KOU KUKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. Ilepssiii 3akoH HerotoHa. MHepruanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa i1st MatepuanbHoi Toukd. Tperuii 3akoH HeloToHa 1711 MaTepraabHbIX TOUEK.
3akoH BceMupHOro Tarotenus. Cuna tsxecTtd. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buapl Tpenust (mokos, ckoyibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHHUS M cuila TpeHus nokos. Koadduument
TpeHus. Cuia CONpoOTHUBIIEHUS NP JABMXKEHUU TeJla B )KUJIKOCTHU WJIU Ta3e.

[TocTynarensHo€ U BpamaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiibl OTHOCUTENBHO OCH BpateHus. [lnedo cunbl. YcenoBus paBHOBECHS TBEPIOIO TeNaA.

Texnuueckue ycTpoHcTBa M MPAKTUYECKOE MPUMEHEHNE: OIIIUITHUKY, TBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3amepenue cui.

CnosxeHune cuiL

3aBHCHUMOCTb CUJIbI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U MTaICHUHU.

CpaBHEeHHE CUII TPEHUS TIOKOs, KAYEHHS U CKOJIb)KEHUS.

VYcioBus paBHOBECHs TBEPAOTO Tesla. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOHUKAIOIIKX B MPY)KUHE U pE3UHOBOM 00paslie, oT ux aAedopmarum.

HccnenoBanue yciioBul paBHOBECHS TBEPAOIO TeEJA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akonv coxpanenusn 6 mexanuke

Hmnynbe MaTepuaibHOM TOYKM (Tesa), CUCTEMBbl MaTepHajbHBIX TOYEK. VMMIynbc CHIIBI M M3MEHEHHME UMIYNbca Tesla. 3aKOH COXPAaHEHHs HMITYJIbCa.
PeakTuBHOE ABMKEHNE.

PaGota cuibl. MOIIHOCTE CHITBL.

Kunernueckas sHeprust MarepuaibHOM Touku. Teopema 06 M3MEHEHUN KHHETUYECKOM SHEPTUH.

[TorenumansHast sHeprus. IloTeHnManbHas s3HEprus ynpyro n1ehopMupoBaHHOM NMpyxuHbl. [loTeHIManbHas SHEPrys Tena BOIM3HM MOBEPXHOCTH 3€MIIH.
[ToreHumanbHble M HEMOTEHUMANbHbIE CHIBL. CBs3b pabOThl HENOTEHIMATbHBIX CHJI C W3MEHEHHEM MEXaHWYeCKOW HHEpPruu CUCTEMBI Tell. 3aKoH
COXPAHEHHUSI MEXaHUUYECKOHN SHEPTHH.

VYnpyrue u Heynpyrue CTOIKHOBEHHMSL.



TexHuueckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEP, IPYKUHHBINM ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[lepexon noTeHIMAIBLHONW PHEPTUU B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne abCcoIOTHO HEYNIPYTOTO yAapa ¢ IOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIbI C N3MEHEHNEM MEXaHUYECKOW SHEPTUH Tejla Ha MPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoaekyasipHasi puznka u TepMoAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJOXKEHHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOpUM M UX ONbITHOE oOocHOBaHue. bpoyHoBckoe nsmxenue. Juddysusa. Xapakrep ABMKEHHUS U
B3aMMO/ICHCTBUS YaCTHUI] BellecTBa. MoJienu CTpoeH sl ra30B, )KUIKOCTEH U TBEPABIX Tesl U 00BbsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJenei. Macca
u pa3Mmepsbl MoJiekyi. Koimuectso Bemectsa. [locTtostHHas ABoranpo.

TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana remnepatyp Llenbcus.

Mogenb uneanpHOro raza. OCHOBHOE ypaBHEHHE MOJICKYISPHO-KHMHETHYECKOW TEOPUM HJCATBHOTO Ta3a. AOCONIIOTHas TeMmIepaTypa Kak Mepa CpeaHeu
KMHETUYECKON PHEPryur TEIJIOBOTO JIBMOKEHUs yacTull rasza. [llkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akoH
Hanerona. M3ompoueccsl B MaealbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHHe HM30IMPOLECCOB: U30TEpMa, U30X0pa,
nzo0bapa.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEUIECTBa, POTOrpapuu MOJIEKYI OPraHUYECKUX COSTUHEHUH.

OnbiTel 10 AUPPY3UN KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JIBUXKEHHUSI.

Mopgaens onbiTa [lITepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICAIbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHaTe Ha OCHOBE U3MEpPEeHUH 00bEMa KOMHATHI, 1aBJIEHUS U TEMIIEPATYphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]1y ITapaMeTpaMu COCTOSTHUS pPa3peKEHHOTO Tasa.

Tema 2. Ocnogvt mepmoounamuku

TepmoauHaMuyeckas cuctemMa. BHYTpeHHSS 3Heprusi TEpMOJUHAMUYECKONH CHCTEMBbl M CrocoObl e€ u3MmeHeHus. KonmuecTBo TemaoTsl W pabora.
BHyTpeHHs 3HEprus OJHOATOMHOIO HJEANBHOTO rasza. Buapl Teruiomepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3IydeHHE. Y eIbHas TEIIOEMKOCTh
BelecTBa. KoamuecTBo TEMIOTH NpHU TEIIONEpEaye.



[Tonsitne 06 ammabarHom mpouecce. [lepBwiil 3akoH TepMoauHamMuKU. [IpuMeHEHHE TEpBOro 3aKOHAa TEPMOJUHAMHKH K HU3omporeccam. I 'padudeckas
MHTepHpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuky. HeoOpaTUMOCTh IIPOLIECCOB B MPUPO/IE.

TermnoBeie MamuHbl. [IpuHIUMNBL AeWcTBUS TEIUIOBBIX MamuH. IIpeoOpa3oBanusi ’HEPruu B TEIUIOBBIX MammHaxX. KosduuueHT moje3Horo neicTBus
TerutoBoid MamuHbl. [ukin KapHo 1 ero KoagGuIueHT moie3Horo 1eicTBrs. DKOJIOTHIECKUE TTPOOIEMBI TETIOIHEPT e TUKH.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUTAaTENb BHYTPEHHEIO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEHW SHEpruu Teja MpU COBEPIICHUM PaOOTHI: BBUIET MPOOKU M3 OYTBUIKM IOJ JEHCTBHEM CXKATOrO BO3AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHMsI (BUJICOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u xkoHAeHcamnus. Mcmapenue u kuneHue. AOCOTIOTHAS M OTHOCHTENIbHASI BJIIAXXHOCTH BO3AyXa. HacklmeHHBIM map. YenbHas TeruioTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KHIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpUCTAWIOB. JKuakue kpuctamisl. CoBpeMeHHbIe MaTepuaibl. [LnaBienue u
KpUCTaJIM3anus. Y ienbHasl Tersora rmiasineHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHnueckre yCcTpoHCTBAa U MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KATOPUMETP, TEXHOJOTUU TOJY4YEHHUsS] COBPEMEHHBIX MAaTEpUAIIOB, B
TOM YHCJIE HAHOMATE€pPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus ¥ MJIaBJICHUS KPUCTAILTMYECKOTO BEUIECTBA.

JleMoHCTpalys KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pa3nes 4. duekTpoanHaMuKka

Tema 1. Inekmpocmamuka

OnexTpu3anys Tel. DJeKTpuueckuil 3apsa. J[Ba BuIa 3MEKTpUUECKUX 3apsiioB. [IpOBOAHMKM, AMAIEKTPUKM M MOJYINPOBOAHUKHU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.



Bsaumopneiictue 3apsaoB. 3akoH Kynona. Toueunslil anekTpudeckuil 3apsa. Oiekrpudeckoe nosie. Hanpspk€HHOCTBH anexTpuueckoro mnosis. [Ipunnun
CYIIEPIIO3ULIUY JIEKTPUYECKUX N0JIeH. JIMHUM HAnpsHKEHHOCTH DJIEKTPUYECKOTO OIS,

Pabora cun sanexkrpocraTuueckoro noist. [lorennuan. PazHocts noteHnuanos. [IpoBOAHNUKN U TUAIIEKTPUKH B JIEKTPOCTATUYIECKOM ToJie. JuaeKkTpudeckas
MIPOHUIIAEMOCTb.

OnexktpoéMkocTh. KoHmencaTop. D1eKTpoEMKOCTD MIJIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsKEHHOTO KOHACHCATOPA.

TexHuueckre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: SJICKTPOCKOM, 3JIECKTPOMETP, IIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE SJEKTPONPUOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN anmapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmopaernicTBie Ha’IEKTPU30BAHHBIX TETT.

DIEeKTPUUYECKOE T0JIE 3aPsKEHHBIX TEl.

[IpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD AMEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA OT TUIOIIA/I TUIACTHH, PACCTOSTHUSI MEXKTY HUMH U TUAJICKTPHIECKON MPOHUTIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUSA JIEKTPUUECKOTO TOKa. Microunnku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LernH.

DNeKTpuYEeCcKoe CONPOTUBIICHUE. Y IeJIbHOE CONIPOTUBIIEHUE BellecTBa. [locnenoBarensHoe, napapieabHOE, CMEIMIAHHOE COEAMHEHUE TIPOBOTHUKO B.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—JIeHniia. MoIHOCTB AIEKTPHYECKOTO TOKa.

DNEeKTPOABMKYIIAasi CUja W BHYTPEHHEE CONPOTHBICHME HCTOYHHMKA TOKa. 3akoH Oma Juisi moyHO#M (3aMKHYTOM) anekrtpuueckoi nenu. Koporkoe
3aMBbIKaHUE.

DNEeKTpOHHAas MMPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYEeCKUuil TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX TYYKOB.

[TonynpoBoanuku. COOCTBEHHASI U TPUMECHAS TPOBOJUMOCTh OJTYIPOBOJHIKOB. CBoicTBa p—N-niepexoa. [lomynpoBoHIUKOBBIE TPUOOPHI.
DIEeKTPUYECKUN TOK B paCTBOPAX U pacIjiaBax 3JEKTPOJHUTOB. DIIEKTPOIUTHUECKAs JUCCOLMALIS. DINEKTPOIIU3.

DneKTpUYeCKUuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Momnnus. [1nazma.

Texnuyeckne yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIlepMeTp, BOJILTMETpP, PEOCTaT, HCTOYHMKH TOKa, JJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEbHBIE TMPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKYYMHBIM THOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIMPOBOIHUKOBBIA U0,
rajibBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.



3aBHCHMOCTB CONPOTHBIICHHS IMJIMHIPUIECKUX TPOBOJHUKOB OT JJIMHBIL, TUIOIIA/IH ITOTIEPEYHOT0 CEUCHHSI U MaTepHaa.

CMeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[IpsiMmoe nu3mMepeHne EKTPOABIKYIIEH Cribl. KOpoTKOe 3aMbIKaHUE raJlbBAHMYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO COTIPOTHBIICHUSI.

3aBHCHMOCTB COMTPOTHBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NPOBOAUMOCTb BO3AYXaA.

OmHOCTOPOHHSISI TPOBOIUMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

W3mepenne >IeKTpoABIKYIIEH CHITBI ICTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHS.

HabGnronenue anexkrponusa.

MexnpeamerHblie CBSI3H

Nzyuenne xypca ¢u3uku 6a3oBoro ypoBHs B 10 Kitacce OCyHIECTBISIETCS C YIETOM COJIEPKATEIBHBIX MEXIPEJAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nonsimusl, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAyYHOTO MO3HAHMS: SBJIEHHME, HayyHBbIH (akT, TMIoTe3a, (pusnueckas BelIWYMHA, 3aKOH,
Teopus, HabJII0IeHIE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHCHUM, JHHEHHas (GyHKIUA, mapaboja, rumepOosia, ux rpaduKd W CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIUU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.
buonocus: Mexannueckoe JABIKEHHE B KHUBOM mpupozae, auddys3us, OCMOC, TEIIOOOMEH >XUBBIX OpPraHU3MOB (BHIbI TEIUIONEpenadyH, TEIIoBoe
paBHOBECHE), DIIEKTPUUECKUE ABJICHUS B )KHUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsl Macca, TEIJIOBble CBOMCTBA TBEPABIX TEJl, KUAKOCTEH U
ra3oB, 3JICKTPUUYECKUE CBOMCTBA METAJNIOB, SJIEKTPOJIUTHYECKAs JUCCOLIMAIUS, TaTbBaHHUKA.

l'eoepagpus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: nmpeodbpazoBaHUe ABIKEHUN C UCHOJIB30BAHUEM MEXAaHU3MOB, YUYET TPEHHUS B TEXHHKE, MOJIIMITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHECHMUS
UMITyJbCa B TEXHHKE (pakeTa, BOJOMET W Jpyrue), ABUraTelb BHYTPEHHETO CropaHusi, mapoBas TypOWHA, OBITOBOM XOJOIMJIBHUK, KOHIHMIIUOHEp,
TEXHOJIOTUU TIOJYyYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE HaHOMATepUaloB, M HAHOTEXHOJOTHH, DIIEKTpOCTaTUYEeCKas 3alluTa, 3a3eMIICHUE
ANEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, dIEKTPOHATPEBATEIbHBIE MTPUOOPHI, AIEKTPOOCBETUTENbHBIE TPHOOPHI, FaTbBAHHUKA.

11 KJIACC

Paznen 4. DuekrpoamnamMmuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnosie. Bektop MarauTHOM MHAYKIMU. [[pHHINIT Cyneprno3uIMi MarHUTHBIX
nosie. JInHuu MarHuTHOM MHAYKIMU. KapTiHa TUHUI MarHUTHON MHIYKITUU TIOJIS TIOCTOSITHHBIX MarHUTOB.



MarnuTHoe TOJIe MPOBOJHMKA C TOKOM. KapTuHa NUHUN HMHIYKIMW MArHUTHOTO TOJIA JIJIUHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTeaa. BzanmoieiictBre NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HanpasiieHUE. [[BrkeHne 3apsyKeHHON YacTULIbl B OJJHOPOJHOM MarHuTHOM noJie. Pabota cuiel Jlopenua.

SBneHue 3neKTpOMarHUTHOM MHAYKIHUH. [I0TOK BeKTOpa MarHUTHOM MHAYKUIUUA. DJIESKTPOABMKYIIAS CHIIa MHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON MH IyKIIUU
®dapanes.

Buxpesoe anekTpuueckoe moje. IIeKTPOABIKYINAs CHUila MHAYKIIMU B MIPOBOJHUKE, IBIKYILIEMCS TIOCTYNATEIHHO B OJTHOPOTHOM MarHUTHOM TIOJIE.
[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYINAS CUJIa CAMOWHTYKITHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHnueckue ycTporuCTBa M MTPAKTUYECKOE MPUMEHEHUE: TTOCTOSTHHBIE MAarHUTHI, AJICKTPOMArHUTHI, JIEKTPOIBUTATEh, YCKOPUTETN AJIEMEHTaAPHBIX YaCTHII,
WHIYKITMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIUA MarHUTHOTO TOJIS.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHMe NEKTPOMArHUTHOM MHIYKIINH.

[IpaBuio Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH M3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBneHune caMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHre MarHuTHOTO TOJISt KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHOM WHIYKIIUU.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cucrema. CBoOoaHble MexaHWdeckue KoseOaHus. ['apmonmueckue komnebanusa. [lepwon, dvacrtoTa, ammuuTyga u ¢dasza KoJeOaHHIA.
[TpyxuHHBINA MassTHUK. MaTeMaTH4ecKiil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KosieOanuii. [IpeBpaiieHne sHeprum npu rapMOHIUYECKUX KOJICOaHHSIX.
Konebarenpupiit kOHTYp. CBOOOAHBIE SIEKTPOMArHUTHBIE KOJI€OaHUS B HACaTHLHOM KOJIEOATENFHOM KOHTYpe. AHANOTHUS MEXIy MEXaHHYECKUMHU U
ANIEKTpPOMArHUTHbIME KoJebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B HICATBHOM K0JIe0aTeTbHOM KOHTYPE.



[IpencraBnenue o 3aryxaromux KoieOaHusx. BeiHykieHHbIe MexaHnueckue kojeOanus. Pesonanc. BeiHyX1eHHbIE 2JIEKTPOMarHUTHBIE KOJIEOaHuUsI.
Ilepemennbiii TOk. CHHYCOUAANbHBIM NEpeMEHHBbIH TOK. MOIIHOCTh NMEPEMEHHOIO TOKAa. AMIUIMTYIHOE W JACUCTBYIOLIEE 3HAUEHHME CUJIbI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaaya u NOTpedICHNUE HEKTPUIECKON IHEPTUH. DKOJOTHYECKHE PUCKH ITPH MTPOU3BOJICTBE IeKTposHeprun. KynbTypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHNUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP EPEMEHHOI0 TOKA, IMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

WccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

Halnrogenue 3aryxarmomux KojJeOaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.

OciorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HAMPSKEHUS OT BPEMEHH) /7S 2JIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

Monenb TMHUY 3TIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MaNbIX KOJIeOaHHM Irpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LETIH U3 MOCIIEA0BATEIBHO COCINHEHHBIX KOHIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnyeckue BOJHBI, yCIOBHS pacrpocTtpaHeHus. Ilepumon. CKOpocTh pacnpOoCTpaHEeHUs M JUIMHA BOJIHBL. [lonepeuHsle M NPONOJIBHBIE BOJIHBI.
WnTepdepeniys U qudpaxius MEXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBUS HU3IIy4CHMs JJICKTPOMAarHUTHBIX BOJIH. B3aumuas opueHtanus BekTopoB E, B, V B asekTpomMarHuTHON BOJIHE.
CBoICTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, IPEIOMIICHUE, oJIsApu3anus, Auppakuus, uareppeperuns. CKopocTh IEKTPOMarHUTHBIX BOJIH.

[Ikana 31eKTpoMarHuTHHIX BOJIH. [IpMMeHeHue 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBUACHU. Paguonokanuys.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEbI.

TexHudeckue ycTpoMcTBa M IPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIBTPa3BYKOBas JMAarHOCTUKAa B TEXHUKE M MEAMLMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-nieus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Konebuomieecs Teo Kak MCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHnu u qudpakiiuil MEXaHH4eCKUX BOJH.

3BYKOBOW PE30HAHC.



Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYION U 9aCTOTON KOJIGOaHHIA.

HccnemoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIOJISIpU3aIius, TUuGPaKIsa, HHTepPEepeHITU.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMoanHeitHOE pacnpoCTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyu cBera. TodeuHblid HCTOUYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IIJIOCKOM 3epKaJie.

[Ipenomnenue cBeta. 3aKOHbI IPEJOMIIEHHS cBeTa. AGCOJIIOTHBIN MoKa3arenb npeaomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHplil yroy noaHoro
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparonue u pacceuBarolue JuH3bl. ToHKasg nuH3a. POKYCHOE paccTOsHUE M ONTHYEecKas cujla TOHKOM JuH3bl. llocTpoeHue wn300pakeHHil B
CcOOMpaIOIINX U PaCCEHBAIOIIUX JIMH3aX. DOpMysia TOHKOU JIMH3BL. Y BEJTUYCHHE, 1TaBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MaTtepdepennns ceeta. KorepeHTHbIe UCTOUYHUKH. Y CIOBHUS HAOIIOIEHUS MAaKCUMyMOB 1 MUHUMYMOB B HHTEP(HEPEHITMOHHONW KapTHHE
OT JIBYX CHH(a3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. JludpaknuoHHas pemiérka. YcCaoBUE HAOMIONCHUS TJIABHBIX MAaKCUMYMOB TIpH MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIHMOHHYIO PEHIETKY.

[Tongpuzanus ceera.

Texunuueckue ycTpoiicTBa U MpakTUYECKOEe MPUMEHEHHUE: 0UKH, Jyna, (oToanmnapar, IpOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOII, BOJIOKOHHAs OINTHKA,
IU(ppaKkIMOHHAs PEIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHHue, OTpaKeHUE U nperoMiieHne ceeta. OnTuyeckue npudopsl.

[TonHoe BHyTpeHHee oTpakeHrne. Moienbs CBEToBOaA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiinu crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cekTpa ¢ MOMOUIBIO AUPPAKIIMOHHON PEIIETKHU.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEJIHLHOCTH



['paHuUBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel cnenuanbHOM TEOPUU OTHOCUTENBHOCTH: MHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETAa B
BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpAIIEHUE JJTHHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBsi3b MacChI C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUs MMOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6aHMOBON ONMUKU

®ortonsl. opmyna [1nanka cBsi3u s3HEPTrUU GOTOHA C €r0 YaCTOTONW. DHEPrusi U UMIYJIbC (POTOHA.

OtkpeiTe U uccinenoBanue (orordpdekra. Onbitel A. I'. CroneroBa. 3akonbl dotoddhdexra. YpaBHenue OiuHmTerHa s dotodddekra. «KpacHas
rpaauiay Gorodddekra.

HaBnenune cBeta. OnbiTe [1. H. JIeGenena.

XnMHudueckoe JeHCTBUE CBETA.

TexHuueckue ycTpoicTBa U MpaKTUUECKOe TpUMEHEeHHE: (POTOdIEMEHT, (POTOIaTYUK, COJTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C ITMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. Ilnanerapnas moxaens aroma. Ilocrynater bopa. U3nydenune u moriomieHue
(hOTOHOB U NEPEeXo/ie aToMa C OJHOTO YPOBHS SHEPTUU Ha Apyroil. Bunel criektpos. CriekTp ypoBHEH 2HEPrUH aTOMa BOAOPOIA.

BousnoBsie cBoiicTBa yacTull. Bosuel ne bpoins. KoprnyckynsspHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXICHHOE U3ITyYCHHUE.

Texnuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHa 3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopra.

Omnpenenenre ATMHBI BOJHBI J1a3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3IyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIIepUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTpoeHUS snipa. OTKpeITHE paanoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeaeneHuio cocraBa panoakTUBHOTO
n3nyueHusi. CoiicTBa anb(a-, 6eta-, raMmma-u3nydeHus. BiusHue paanoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.



OTtkpsiTHE TIPOTOHA U HeTpoHa. HyknonHast moaens siapa [eizenbepra—MBanenko. 3apsia sapa. MaccoBoe uncio sapa. M3oTormsl.
Anba-pacniaa. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnan. I'amma-uznydyenue. 3aKoH paJMOaKTUBHOTO pacaia.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepnsiii peaktop. Tepmosaepubiii cunres. [Ipo6ieMbl 1 IEPCHIEKTUBBI IAEPHON IHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI SACPHOU SHEPTreTHKU.
OnemeHTapHble yacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo 11 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHbBI MHUpa.

TexHuueckue ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETp, kKamepa BunbcoHa, siiepHblil peakTop, aroMHasi Oomoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH H aCTPOPU3UKHU

Oransl pa3BUTHS acTpoHOMUM. [IpHuKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 38€3anoro He6a. Co3pe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnie. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoiHIa W 3BE37. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMmma «CHEKTpajbHBIM Kiacc —
CBETUMOCTBY. 3BE3/IbI IJIaBHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIs 3BE3]] IJIABHOM MTOCIIEI0BATEILHOCTH. BHYyTpeHHEe cTpoeHne
3B&311. COBpEMEHHbIE IPEICTABIICHUS O IPOUCXO0KIEHUH U 3BoarourK CosHIA U 3BE3/1. DTalbl KU3HU 3BE3I.

Mineunsiii [lyts — Hamia [Nanaktuka. [lonoxxenue u neuxenune Connina B ['anaktuke. Tunbl ramaktuk. PagroranakTuku v kBazapbl. YEpHbBIE JbIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66:1a. Pazoeranue ranaktuk. Teopus bosabmioro B3peiBa. PenmkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabniooernus

Habmronenuss HEeBOOPY)KEHHBIM TJIa30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH I OINpEAeieHHs MOJIOKEHHUS HEOEeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE c03Be311si CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOpPEHUE

Ponp ¢u3uku M acTpOHOMHUU B SKOHOMHUYECKOH, TEXHOJIIOTMUYECKOM, COIMANBHON U ATHYECKON cdepax AesTeTbHOCTH YeNIOBEKa, polib U MECTO (DU3UKH U
ACTPOHOMHHU B COBPEMEHHOW HAay4yHOUW KapTHHE MHUpPA, poJib (pU3Mveckol Teopuu B GOPMHUPOBAHUH MPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPA, MECTO
(buznuecKoit KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIC.

MexnpeamerHbie CBA3U



Nzyuenne xypca pusuku 6a3oBoro ypoBHs B 11 kimacce oCymIecTBISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIPEAMETHBIX CBS3CH C KypcaMU MaTeMaTHKH,
OMOJIOTUH, XMMUH, Teorpadul U TEXHOJIOTHH.

Meosicnpeomemnule nonsimus, CBI3aHHBIC ¢ U3yYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SBIICHUE, HAYYHBIN ()aKT, TUNOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCTIEPUMEHT, MOJCIIUPOBAHUE, MOICIb, U3MEPECHHE.

Mamemamuxa: pelmieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECCKHE (PYHKIMH: CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPHTOHOMETPHUYCCKOE
TOKJIECTBO, BEKTOPHI M X MPOCKIIMH HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, ITPOU3BOTHBIC JIEMEHTAPHBIX (DYHKIIMMA, IIPU3HAKH TTOJ00US TPCYTOJIBHUKOB,
ompeeseHue TIOAAN TNIOCKUX GUryp u oobéma Ted.

buonoeus: snexTpudeckue sBJICHHUS B KUBOU MPHUPOJIE, KoJeOaTelbHbIe JBIKCHUSI B )KUBOU MPUPOJIE, ONITUYECKUE SIBICHUS B KUBOU MPHUPOJE, NEHCTBUE
pazuaIuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJ, KPUCTAUTMYECKass CTPYKTypa TBEPIBIX T, MEXaHU3Mbl 00pa30BaHMS KPUCTAIUTMYECKON PEMIETKH, CIEKTPaIbHBIN
aHaJIH3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3EMITH, 3aJI€KH MAaTHUTHBIX Py, (POTOChEMKA 36MHOM MMOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSICCHUI.

Texnonocus: TUHAKM DJIEKTPOTIEpEIay, TEHEpaTOp MEPEeMEHHOTO TOKa, JJIEKTPOJBUTATENb, WHAYKIIMOHHAS TeYb, pajap, PaaIuonmpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neub, MpOEKIIMOHHBIN arapaT, BOJOKOHHAS ONTHKA, COTHEYHAs OaTapes.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3HUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAA

OcBoenne yuebHoro mpenMera «Pu3nka» Ha ypOBHE CpeaHEro o0miero oopasoanus (0a30BbI YPOBEHB) JODKHO O00ECIIEUNTh TOCTHUKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeILHBIX PE3YIIbTATOB.

JUYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS ydyeOHOTO mpeamera «DU3uKa» JOJKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3UIMEH JUYHOCTHU, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIIMH, TMO3UTHUBHBIX BHYTPEHHHUX YOEKIEHUW, COOTBETCTBYIOIIHUX
TPAUITMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIEeCTBa, PACIIMPEHHE >XU3HEHHOTO OIbITAa W OMbITa JEATEILHOCTH B TPOLIECCE peau3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULIMU 00YJaIOUIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIEeCTBA;

MPUHATHE TPAIUIIMOHHBIX 00I[EYEIOBEYECKUX T'YMAaHUCTHUECKUX U IEMOKPATHUECKUX 1IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpEcaxX IpaxaaHCKOro 00IeCTBa, yIaCTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpTraHU3allY;
YMEHHE B3aUMOJICHCTBOBATh C COIIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHHU C UX (DYHKIIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JIEATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTINTAHUSI:

c(hOPMUPOBAHHOCTH POCCHICKON TPAXKIAHCKON HICHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCHUICKIX YIEHBIX B 00IaCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS



c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHMBATH CUTYAIIUIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JIEATENPHOCTH YYEHOTO;

OCO3HAHHE JINYHOTO BKJIAJa B HOCTPOEHHE YCTOMYMBOTO OymyIero;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIET0 (PHU3NIECKOI HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpEC K Pa3InyHbIM cepaM MpoPeccCHOHaIbHOW AESTENbHOCTH, B TOM YHCIE CBSI3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHuUI0 B 00JaCTH (PU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUSI:

c(OPMUPOBAHHOCTH SKOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TTI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX MPo0IieM;

IIJJAHUPOBAHUE U OCYILIECTBIICHHE JIEHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIeW yCTOMYNBOTO pa3BUTHUS YEJIOBEUECTBA,

paciiupeHue OIbITa AeSITENbHOCTH HKOJIOTUYECKOI HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH MO (QU3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3UUECKON HAYKH;

OCO3HAHME LICHHOCTU HAayYHOM J1eSATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS (PU3UKH OCYLIECTBIATH MPOEKTHYIO M UCCIEA0BATEIIBCKYIO JESATEIbHOCTb
WHIVBUIYAJIBHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

CaMOCTOSITEIIBHO (DOPMYITUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

ONIPECIIATh LIENU IeATeIbHOCTH, 33J1aBaTh MapaMeTPhbl U KPUTEPUH UX JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH 1 MIPOTHUBOPEYHS B paCCMaTPUBAEMBIX (PH3NUYECKUX SBJICHUSX;

paspabaThIBaTh MJIaH peuieHus MpoOIeMbl C YIETOM aHAIN3a UMEIOIINXCS MAaTePHAIbHBIX M HEMaTepPHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3Y/IbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;
KOOPJIUHUPOBATH U BBITIONHATH PA0OTY B YCIOBHSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

BIIAIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH;

BIIQJIETh HaBBIKAMH Y4€OHO-HMCCIEIOBATENbCKOW U MPOEKTHOHM AEATEIbHOCTH B 00NACTH (DM3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY
MTOUCKY METO/IOB pPelIeHus 3a1a4 GU3NIECKOTO COACPIKAHMSI, MPUMEHEHHIO PA3TUYHBIX METOJIOB TIO3HAHNUS,



BJIAJICTh BHJIAMH JICSITEILHOCTH IO TOJYYSCHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, IPEOOPa30BAHUIO M IPUMEHEHHUIO B PA3IIUYHBIX YU€OHBIX CUTYAIHsIX, B
TOM YHCJI€ TIPU CO3/IaHUH Y4eOHBIX MPOEKTOB B 00JacTH (DU3UKU;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATH 3aJady, BBIIBUTATh THIIOTE3y €€ PelICHNUs, HaXOIUTh apIyMEHTBI JUI JI0Ka3aTeIbCTBA CBOUX
YTBEpKJICHH, 33]]aBaTh NapaMETPhl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATh TOYYCHHBIE B XOJE PEHICHUS 33aJaud Pe3ylbTaThl, KPUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTH, NMPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]jaul B 00pa30BaTEIbHON JESITENIbHOCTH, B TOM UNCIE NPH U3yYEHUH (PU3UKU;

J1aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIIEHUBATH TIPHOOPETEHHBIN OTIBIT,

YMETh IEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIE ITOIXObI M PEIICHIS,

CTaBHUTH MPOOIEMBI U 33]1a9H, OMTYyCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Patora ¢ undopmanmeii:

BJIAJIETh HaBBIKAMH IOJTydeHUs HH(POpMauy (QU3NIECKOTO COJEPKAHHUS M3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIHHO OCYIIECTBIISATH IMOWCK, aHAIN3,
CHCTEMATH3AIMIO U MHTEPIIPETAIINI0 HHPOPMAITH Pa3IMIHBIX BUIOB M (POPM IIpeCTaBICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMALIHH;

HCII0JIb30BATh CpeACcTBa MH(POPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 3a/1a4
¢ coOoieHreM TpeOOBaHUH IPTOHOMHUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI, pECypcocOepekeHus, MPABOBBIX U 3TUUECKUX HOPM, HOPM UH(OOPMAITMOHHON
0E€30I1aCHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOTO COJECPKAHUS B PA3IUYHBIX opMaTax ¢ y4ETOM HazHadeHHs] HHGOPMAIUU U 1IeJIeBOI ayIUTOpPUH, BEIOUpAsT ONTHUMAIILHYIO
(dbopMy npeacTaBICHUS U BU3yaIU3alUu.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIISITH OOLIEHHE HA YpOKaX (PU3UKH M BO BHEYPOUHOM JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IHUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3pEHUS C UCTIOJIb30BAHHEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACUCTBHI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WieHAa KOJIJICKTHUBA;

MPUHUMATh LM COBMECTHOM JESTENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH JECUCTBUS NO €€ JOCTMIKEHUIO: COCTaBIIATH IUIaH JEHCTBUIA,
pacmpenensTh poiu ¢ yu€TOM MHEHUN YYaCTHUKOB, OOCYX/IaTh Pe3yIbTaThl COBMECTHON pPalOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJOTO y4aCTHUKA KOMaH/bl B OOIIHI pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UACH C IMO3UIIMU HOBU3HBI, OPUTUHAILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISTH IO3UTHUBHOE CTPATETMUECKOE MOBEJICHUE B PA3IMUHBIX CUTYAIIHUX, IPOSBISATH TBOPUYECTBO M BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



Camoopranuzanms:

CaMOCTOSITEIIBHO OCYIIECTBIISTH TO3HABATENFHYIO NESITEIBHOCTh B 00JacTH (PU3MKM M aCTPOHOMUH, BBIABIATH MPOOIEMBI, CTaBUTh M (OPMYIHUPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIEHO COCTABJISATD TUIAH PEHICHUSI PACYETHBIX U KAYECTBEHHBIX 3a/1a4, TIaH BBHIIIOJHEHUS MPAKTUIECKOH pabOTHI C YUETOM UMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO APYIULIMU B 007acTU (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbBIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIETEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LENSIM;

BJIa/IETh HaBbIKaMU MIO3HABATENbHOM pedieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUI U MBICIIUTENbHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
UCI0JIb30BaTh MPUEMBI pe(IIeKCHU IS OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPU aHAIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMAasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU aHAIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHMX Ha OIIMOKH.

B npouecce HOCTHKEHHs JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS IPOTrpaMMbl MO (U3UKE Ul YPOBHS CpeAHEro oouero o0pa3oBaHUs y 00ydaroLIUXCs
COBEpILEHCTBYETCS SMOLMOHAIBbHBIM HHTEIUIEKT, MPeoaraouiii chopMIUpOBaHHOCTS!

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BUJETh HAlpaBJIEHUS Pa3BUTHS COOCTBEHHOM 3MOLMOHAJIBHOMN
cdepsl, ObITh YBEpEHHBIM B ce0e€;

CaMOPETYIMPOBAHHUS, BKJIIOYAIOIIErO0 CAMOKOHTPOJb, yYMEHHE IPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
SMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLIMK, BKJIOYAIOLIEH CTpeMJIEHHE K JOCTH)KEHUIO LIETH U YCIeXy, ONTUMM3M, MHUIIMATUBHOCTb, YMEHUE JI€HICTBOBATh UCXOMS U3 CBOUX
BO3MOYKHOCTEH;

SMIIATUH, BKIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYrHX, YYUTBIBATH €r0 IPU OCYILECTBJIEHUH OOIIEHHUs, CHOCOOHOCTh K
COUYYBCTBMIO U COIIEPEIKNBAHNUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C APYIMMH JIIOJAbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U pa3pellaTh
KOH(QJIUKTBI.

NPEJMETHBIE PE3YJIbTATbBI
K koH1ty o0yuenus B 10 ki1acce npeMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXaTh CHOPMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUH:



JEMOHCTPUPOBATh HA MPUMEPAX POJb M MECTO (U3UKH B (OPMUPOBAHWU COBPEMEHHOW HAyYHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHHKHU U
TEXHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIFOJICH;

YUUTBIBATh T'PAHUIIBI TPUMEHEHHUS M3YYEHHBIX (DU3MUYECKHX MOJENEH: MaTepuaibHas TOYKa, MHEepIHalbHas cHCcTeMa O0TC4éTa, abCOJIIOTHO TBEPAOE TEJO,
UJ€aNbHBIN ra3, MOJIENIN CTPOEHUS T'a30B, KUJIKOCTEH U TBEPABIX TN, TOUCUHBIN IEKTPUUECKUN 3apsi IPU PEelIeHUH PU3NYECKUX 3a1a4;

pacro3HaBaTh (pu3HUECKHe ABICHHS (IIPOIECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO -KUHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA U
AJIEKTPOAMHAMUKH: PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE NaJCHUE TEJ, JBUKEHHE IO OKPYKHOCTH, MHEpLUs,
B3auMo/eiicTBue Tei, Auddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIKOCTEH U TBEPJBIX TEJl, UBMEHEHHE 00bEMa Tell MPU HArpeBaHUM (OXJIAXKICHUH),
TEIJIOBOE pPAaBHOBECHE, UCHApEHUE, KOHJEHCAIMs, IJIaBJICHHE, KPUCTAIM3alus, KUIMEHUE, BJIAXXHOCTb BO3/yXa, MOBBIIIEHHE NABJIEHMs raza MpHU €ro
HarpeBaHUHU B 3aKPBITOM COCYJIE, CBSA3b MEXY IapaMeTpaMH COCTOSIHUS ra3a B M30IMPoLIeccax, MEKTPU3alusl TeJ, B3aUMOJICHCTBUE 3apsiJIOB;

ONMCHIBaTh MEXaHWYECKOE JIBUKEHHUE, MCIIONb3ysd (PU3NYECKHE BEIMYMHBI: KOOpJIMHATa, MyTh, IEpEMEIIEHHEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJa,
UMITYJIbC T€Jla, KHHETUYeCKasl SHEprus, MOTeHIMallbHasl SHEPTUsl, MeXaHu4ecKasi paboTa, MEXaHUYeCKasi MOUTHOCTh; MPU OMMCAHUH MPABUIIBHO TPAKTOBATh
(bu3nyecKuit CMBICT UCTIOIb3YEMbIX BETUYHMH, UX 0003HAUYEHHUS U €AMHULIbI, HAXOIUTh (GOPMYJIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYNHAMU;

ONKCHIBATh M3YYCHHBIE TEIUIOBbIE CBOMCTBA TEl W TEIJIOBBIE SIBICHMS, HCNONb3yd (U3NYECKUE BEJIIMYMHBI: JaBJIEHUWE rasa, TeMIleparypa, CpeaHss
KMHETHUYeCKasi SJHEPIHsl XaOTHUECKOTO JABMKEHUS MOJIEKYI, CpeIHEKBaIpaTHUHas CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprusi, padbora
ra3a, Ko3QpQUIHEHT MM0JEe3HOr0 EHCTBUS TEIJIOBOTO JABUraTelNs; MPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCHOJIB3YEMbIX BEJIMYHH, UX
0003HaYeHUSI U €MHUIIBI, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAM;

OTHCHIBAaTh M3yYCHHBIE 3JIEKTPUUYECKHUE CBOICTBA BEIECTBA M AJIEKTPUUYECKHE SIBJICHUS (TIPOLIECCHI), UCMONb3Yd (PU3MUECKUE BEIMYUHBI: AJIEKTP UUECKUI
3apsf, SIEKTPUYECKOE I0Jie, HANpPsHKEHHOCTh MOJIA, MOTEHIHMAN, Pa3sHOCTh MOTEHIUANOB; NPU OMUCAHUM MPABHJIBHO TPAKTOBATh (PU3WYECKHM CMBICI
UCIO0JIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €IMHUIIBI; YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BEIHMUNHAM U;
aHAJIM3UPOBATh (PU3NYECKHE IPOLIECCHl U SIBIICHUS, UCIOJB3YS (U3NYECKUE 3aKOHBI M MPHUHIMIMBL: 3aKOH BcemupHoro TsaroteHus, I, II u III 3akonsr
HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW YHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCa, IPUHLIMI CYNEPIIO3UIINN CUJI, TPUHIIUI PAaBHONPABUS UHEP IUATbHBIX
CUCTEM OTCYETA, MOJIEKYIISIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, TA30BbI€ 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKON SHEPIUU TEIIOBOIO JIBHKECHHS
MOJIEKYJN ¢ aOCOJIIOTHON TeMIepaTypoi, MepBblil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS 3JEKTPUUECKOTo 3apsjaa, 3akoH KyrnoHa, mpu 3ToM pazinyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHHE U YCIOBHS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPHUHIUIBI JIEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MacHOr0 HCHOJB30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHATh KCIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKHX SBJICHHM M MPOIECCOB C HUCIOJIb30BAHMEM IMPSMBIX M KOCBEHHBIX HM3MEPEHHUH, MPU ITOM
¢dbopmynupoBaTh MpobiemMy/3afady U TMIOTE3y y4eOHOTo 3KCIepUMEHTa, coOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOro 00OpYyIOBaHHsS, MPOBOIAMTH OTBIT U
(GhopMyITHUPOBaTh BHIBOIBI;

OCYILIECTBIISTh MPsIMbIe U KOCBEHHBIE U3MEPEeHHs PU3NYECKIX BETUYHH, IPU ATOM BBIOUPATh ONTUMANIBHBIN CIIOCOO M3MEPEHUS M MCTOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHU;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (GU3NYECKUMU BEIUYMHAMU C UCIHOJIB30BAaHUEM TPSIMBIX H3MEpPEHHUi, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yAbTATHI MOJTYUYEHHOHN 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUIE TAOMUI[ ¥ TpadUKOB, IENaTh BEIBOJBI 110 pe3ylIbTaTaM UCCIIEIOBAHHUS,



coOmoaTh npaBuiIa 0€30MacHOTO TPyAa MPHU MPOBEACHUU HCCIICAOBAHUMA B paMKax y4eOHOTO IKCIIEPHUMEHTA, y4eOHO-HCCIEe0BATEIbCKON U MPOSKTHON
JEATEIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHHMS;

pemaTh pacu€THBIC 33aJauu C SBHO 3aaHHOW (PM3MUYECKOW MOJENBIO, MCIIONB3Ys (PM3MUECKUE 3aKOHBI U MPHHIMUIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4d
BEIOMpATh (PU3UYECKYIO MOJIENb, BBIIEIATH (PU3MUECKHE BEIHMUMHBI U (POPMYINbI, HEOOXOAUMBIE JJsl €€ pelIeHHUs, NMPOBOAUTH PAacUEThl M OICHHUBATH
peaTbHOCTh MOIYYeHHOTO 3HAYCHUS (PU3HMUECKOM BEIIUIHHEI;

pemaTh KadeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKHA HEIIPOTHBOPEUMBYIO IETIOUKY PACCYKICHHUH C OTIOPOI HA M3yYCHHBIE 3aKOHBI, 3AKOHOME PHOCTH H
(bu3uYecKue SBICHUS;

WCTIOJb30BaTh TPU pEIIeHHH Yy4eOHBIX 3aJad COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTMH JUIsl TMOWCKA, CTPYKTYPUPOBAHUS, WHTEPIpETAUU H
MpEJCTaBICHUS Y4eOHOW M HAyYHO-TIONMYJISAPHONH WH(GOpPMAIMH, TOJYYCHHOH W3 Pa3IMYHBIX HCTOYHHUKOB, KPHUTUYECKH AHAIM3UPOBATH ITOJydacMYIO
nH(pOpMaLHIO;

MPUBOANTH TIPUMEPHI BKJIAZa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS M0 (U3MKE B MOBCEAHEBHOM KU3HU Ul oOecrnieueHus: 0e30MacHOCTH MpU 00pallleHnu ¢ MpruOopaMu U TEXHUUYECKUMHU
YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBbS 1 COOJFOICHHSI HOPM DKOJIOTHUECKOTO TIOBEJICHHS B OKpYIKaIOIIeH cpee;

paboTaTe B TpymIe C BBHITOJHEHHEM pa3IMYHBIX COIHMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIBI, PAalMOHATIBHO pAaCIpeNeisaTh OOS3aHHOCTH W
IUIAHUPOBATh AESITENbHOCTh B HECTAHAAPTHBIX CUTYaAIUsX, aJI€KBATHO OLIEHWBATH BKJIAJ KaKJIOTO M3 YYAaCTHHKOB TPYIIBI B PEIIEHUE paccMaTpHUBaeMou
pOOIJIEMBI.

K koniy o6y4yenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00YJaIOIIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MECTO (U3UKU B (GOPMUPOBAHWU COBPEMEHHON HAy4yHOUH KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON NEeSTeIbHOCTH JIOACH, IEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHUIBI TPUMEHEHUSI U3YYEHHBIX (PU3MYECKUX MOJIENEH: TOUYCUHBII ANIEKTPUUECKUM 3apsij, JIyd CBeTa, TOUCUHBIM MCTOYHHK CBETA, siJepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO si/ipa MPH pelieHn: (PU3nuecKux 3a1ay;

pacrno3HaBaTh (hU3HUECKUE SIBICHUS (MpOILECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKA M KBAHTOBOM (DM3HMKH: 3JIEKTpUYECKas
MIPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMArHWTHAas WHIYKLUS, JIeHCTBUE
MarHUTHOTO TOJII Ha MPOBOJHHUK C TOKOM M JIBIKYLIUHCS 3apsifl, JCKTPOMAarHUTHBIE KOJIEOaHHsI M BOJIHBI, MPSMOJIMHEIHOE paclpoCTpaHEHHE CBETA,
OTpaXEHHUE, MpeoMIIeHHEe, nHTepdepeHIns, Tudpakius U MoIIpu3anus CBeTa, JUcnepcus cBera, (hoTornekTpudeckuil addekT (hoTodrddekr), cBeToBOE
JaBJICHHUE, BOBHUKHOBEHUE JIMHEHYATOr0 CIEeKTpa aToMa BOJAOPO/ia, €CTECTBEHHAs U UCKYCCTBEHHAsI paAMOAKTUBHOCTE;

OTHCHIBAaTh M3yYCHHBbIC CBONCTBA BeIIECTBAa (DJIEKTPUUECKUE, MArHUTHBIE, ONTHYECKUE, DIEKTPUUECKYI0 MPOBOJUMOCTh Ppa3W4YHBIX Cpea) |
AJIEKTPOMArHuTHBIE SBJICHUS (TIPOLIECCHI), MCIMOJIb3YS (PU3MYECKHE BEIMYUHBI: D3JEKTPUUYECKUH 3apsj, Cujla TOKa, OSJIEKTPUYECKOE HaIpsKeHHUE,
ANIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTH MOTEHIIMAJIOB, AIEKTPOABIIKYIIAs CHIla, paboTa TOKa, MHIAYKIMS MarHUTHOTO I0JIsA, cuja Amnepa, cuia JlopeHua,
WHAYKTUBHOCTb KaTYIIKH, SHEPTUS 3JIEKTPUUYECKOTO U MarHUTHOTO IMOJIeH, epHoJI U YacToTa KoyiebaHui B KoyebaTeIbHOM KOHTYpE, 3apsij U CHla TOKa B
nporecce rapMOHMYECKHX AJIEKTPOMArHUTHBIX KoJieOaHul, (OKYCHOE pAacCTOSHHE W ONTUYECKas CHJla JIMH3bI, IPU ONMCAHUU MPAaBUJIBHO TPAKTOBaTh
(¢u3nYecKUil CMBICIT HMCIIOJB3YEMbIX BEIUYMH, MX O0O3HAUEHUS M €AWHUIIBI, YKa3blBaTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (DPU3MUYECKYIO BEIUYUHY C
JIPYTUMU BETUYMHAMU;



OTMCHIBATH M3YUYEHHBIC KBAHTOBBIC SBJICHHUS M MPOIIECCHI, UCHOb3Ys (PU3MUECKHE BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa
CBETa, PHEPTUA U UMIYIbC (OTOHA, MEPUOJ MOTYpacHaaa, SHEPrusi CBA3M AaTOMHBIX sJiep, MPU ONMHUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKHN CMBICH
WCIIOJIb3YyEMBIX BEIHYUH, WX 00O3HAYCHHS W €IUHHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONINE AaHHYIO (DU3NYECKYIO BEMYMHY C JIPYTUMHU BEITUYMHAMH,
BBIUUCIIATH 3HAaUeHUE (PU3MUYECKON BEINYHHEI,

aHAJIM3UPOBATh (PU3UYECKUE TIPOLECCHl W SBJICHMS, MCMOJB3YS (PU3MUECKUE 3aKOHbBI M NPUHLUIBL 3akoH Oma, 3aKOHBI IIOCJIENI0BATENbHOIO U
[apajuIeIbHOTO COEIMHEHUS IPOBOAHUKOB, 3aK0OH Jxoyna—JleHia, 3aKkoH 3JIeKTPOMarHuTHOW MHIYKIIMH, 3aKOH IPSIMOJIMHEIHOTO paclpOCTPAHEHUs CBETA,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI IPEJIOMIICEHUS! CBETa, ypaBHEHHE OWHIITeNHa s (oTod(PdeKTa, 3aKOH COXPAHEHUS DHEPrHM, 3aKOH COXpPaHeEHUs
HMITYJIbCa, 3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHUsI MacCOBOTO YKCIIa, OCTYNaThl bopa, 3aK0oH paJuoakTUBHOIO paclaja, Mpu 3TOM
pa3anyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TPaHMILIbI, 00J1aCTH) TPUMEHUMOCTH;

OTPEENATh HalpaBJIE€HUE BEKTOpa MHAYKIIMM MarHUTHOTO I0JIsSI TPOBOJHUKA C TOKOM, Cuilbl Amriepa u cuiisl Jlopeniia;

CTPOUTh M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM, TOHKOM JIMH3011;

BBITIOJIHATh DKCIEPUMEHTHI MO HCCIEIOBAHUIO (PU3MYECKUX SIBJICHUM W MPOIECCOB C KCIOIb30BAHHEM MPSAMBIX M KOCBEHHBIX H3MEPEHUH: MPHU ITOM
dbopmynupoBaTh npodiaemMy/3aauy W TUIOTE3y Y4eOHOTO IKCHEPHUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYAOBAHUS, MPOBOAUTH OIBIT U
(hopmMyTUpPOBAThH BBIBOJIBI;

OCYILIECTBIISITh MPSIMblE U KOCBEHHbIE U3MEPEHUSI PU3NUECKUX BETUYHH, IPU ITOM BBIOMPATh ONTUMAIbHBIA CIIOCOO M3MEPEHUS U UCIOJIb30BaTh U 3BECTHBIE
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEI0BATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUI: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTaThl
MOJIy4E€HHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJIE TaONHIl U IpaUKOB, JeaTh BBIBOJBI [0 pe3yJbTaTaM UCCIeI0BaHUS;

coOnrofaTh mpaBuiia 0€30MacCHOTO TpyJa MPH MPOBEIECHUH MCCIENOBAaHUM B paMKax ydeOHOIrO 3KCIEpUMEHTa, y4eOHO-HCCIeI0BaTENbCKOW U MPOEKTHOM
JEeSITEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aO0paTopHOro 000pyI0BaHUS;

pelarh pacu€THbIe 3aJjaud C SIBHO 3aJaHHOU (PU3MYECKOW MOJEINbI0, MCITIONb3Yysl (PU3NUYEeCcKHe 3aKOHbI U MPHUHIIUIBI, HA OCHOBE aHajiH3a yCJIOBHS 3aJaud
BBIOMpATh (U3UYECKYIO MOJEINb, BBIACIATh (PU3UUYECKHE BETUYMHBI M (OPMYNbl, HEOOXOAMMBbIE HJsl €€ pellieHus, IPOBOAUTH PacuéThl U OLIEHUBATH
PEaIbHOCTh MOJYYEHHOTO 3HaYeHUS (PU3NYECKOMN BETUUHHBI;

peliaTh Ka4eCTBeHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUMBYIO LIETIOUKY PACCYXICHHUI C OMOPOil Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU U
¢buznueckue SBICHUS;

UCII0JIb30BAaTh TPHU pEIICHUU Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUU [UIsl TOUCKA, CTPYKTYPUPOBAHHUSA, HHTEPIIPETAlMU U
MpeJICTaBJICHUs] Y4EeOHOW M Hay4yHO-TIONMYASPHOW HHPOpPMAIMH, MOJYyYEHHOW U3 Pa3lUYHbIX HCTOYHUKOB, KPUTHUUYECKH AHAIU3HPOBATH IOIY4aeMYIO
nHpopMaIuo;

OOBSICHATh NPUHIMIBI JEHCTBHUS MallWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyaTh yCJIOBHS MX O€30MaCHOTO HCHOJIb30BAHUS B MOBCEIHEBHOI
KU3HH;

MPUBOAUTH NMPUMEPHI BKJIaZa POCCUNHCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MUpA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS M0 (PU3UKE B MOBCETHEBHOM KM3HU Ul oOecreueHus: 6e30MacHOCTH NMPH 00pallleHuH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JJIS1 COXPAHEHUS 370POBbS M COOMIOICHUSI HOPM 3KOJIOIMUYECKOT0 TIOBEJICHUS B OKpY Kalolle cpese;



paboTaTte B Tpymme C BBIIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX POJIEH, IJIAHHUPOBATH PAadOTy TPYMIBI, PAIMOHAIBHO pPACIpeleNisiTh OOsM3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYyallUAX, aACKBATHO OLICHMBATH BKJIA[A KaXKAOT'O M3 YYACTHUKOB I'pYyHIIbl B PCIICHHUC paCCManI/IBaCMOI\/JI
poOIEMBI.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acos
Ne ni/m HaumeHoBaHue pas3aenoB U Tem K N JJIeKTPOHHBbIE (uudposnbie)
- NporpaMmbl Bcero p:;)TTI::ﬂLHHe b :);:)linllwecxne oOpa3oBaTe/ibHbIE pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSA
1.1 du3rKa 1 METOIbI HAYYHOTO TTO3HAHUS 1 bubsmotexa
' ! yi [{OK https://m.edsoo.ru/7f41bf72
Htoro mo pazaeny 1
Pa3nen 2. MEXAHUKA
bubnuoTeka
2.1 Kunemaruia 14 1 1 [TOK https://m.edsoo.ru/7f41bf72
bubnuoTeka
22 Jlunavnia 13 1 2 LIOK https://m.edsoo.ru/7f41bf72
bubnuoTeka
2.3 3aKOHBI COXpAHEHHUS B MEXaHUKE 11 1 1 [TOK https://m.edso0.ru/7fA1bf72
b 4 JluHaMuKa ~ BpamaTeIbHOTO  JIBHDKCHHS 4 1
' TBEPIOTO Tea. DIEMEHTHI CTATUKH.
Hroro no paszzneny 42
Pa3nesa 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOH 13 1 bubnroreka
' TeOpUH LIOK https://m.edsoo.ru/7f41bf72
30 OCHOBBI ~ TEPMOJMHAMHUKH. ArperaTHme1 5 1 3 bubnroreka
' cocTosiHUS BeniecTBa. Da3oBble MEPEXO/IbI [1OK https://m.edsoo.ru/7f41bf72




bubnuoTeka
LTOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 29
Pa3nea 4. DJIEKTPOJIMHAMUKA
bubnuoTeka
4.1 D7IeKTpoCTaTHIA 15 1 1 [IOK https:/m.eds00.ru/7f41bf72
4 [IOoCTOSIHHBIN SIEKTpUYECKUA TOK. TOKH B 13 > bubnuoreka
' [PA3TUYHBIX Cpeliax [{OK https://m.edsoo.ru/7f41bf72
Hroro mno pazueny 28
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME|102 6 11
11 KJIACC
HaumeHoBaHue pas3aesnoB U TeMKOmIquTBO Sacob JJIeKTPOHHBbIE (uudposbie)
Ne n/n MPOrpaMMblI Bcero ;(:;OTTIL (:.m,m,le Ef)ﬁa:)liil:qecxne 00pa3oBaTejibHbIE PECYPChI
Paznen 1. 9JIEKTPOJIMHAMUKA
11 MaruutHo€e noJie. DJIeKTpOMarHuTHasy 14 5 bubnuoTeka
' WHTYKIHS [TOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 14
Paznen 2. KOJIEBAHUSA U BOJIHBI
b1 MexaHn4yeckue u STEKTPOMArHUTHBIE), 1 1 bubnnoreka
' KOJIeOaHus [TOK https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKUe U JICKTPOMArHUTHBIE BOJIHBI |/ bubmotexa
[TOK https://m.edsoo.ru/7f41c97¢c
bubnuoTeka
23 Ok 17 1 3 [TOK https://m.edsoo.ru/7f41c97¢c
Hroro no paszuneny 43
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CHeIHaTbHOM TeopuH), bubnroreka
' OTHOCHTEILHOCTH LTOK https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 4
Pa3nen 4. KBAHTOBASA ®U3UKA
4.1 [DnemenThl KBaHTOBOI onTHkH. U3nyuenns ug 1 [Bu6mmorexa




CIICKTPBI. LIOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue atoma 4 bubsmorexa
[TOK https://m.edso0.ru/7f41c97c
bubnuoTeka
4.3 ATOMHOE 5/1pO 15 1 LTOK https://m.edso0.ru/7f41c97c
Wroro no pazgeny 27
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U acCTPO(PHU3UKH 8 1 bubnorexa
LTOK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 8
Pasznen 6. OBOBLIAIOIIEE IOBTOPEHUE
bubnuoTeka
6.1 Obobmaromee nosTopexne A LTOK https://m.edsoo.ru/7f41c97c
Hrtoro no pazneny 4
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME [102 4 7
MNOYPOYHOE INIAHUPOBAHUE
10 KVIACC
KOLM1eCTEO 1COB JeKTPOHHBbIEe HU(POBbIe 00pa3oBaTeIbHbIE PECYPChI
Ne /it [Tema ypoka
KonTpoabubiellpakTuueckue
Bcero
padoThI padoThI
dusuka — Hayka o
[pHUpoe. Hayunsie
METO/IbI MO3HAHUS]|
bubnuoreka
OXPYRAIONIETO MUpa. IIOK https://m.edsoo.ru/ff0c32e2
1 Pose 1 Mecto ¢uzukul
R R — buGnuoteka
. . LIOK https://m.edsoo.ru/ff0c33e6
COBPEMEHHOUN Hay4HOU
KapTUHBI ~ MHUpa, B

[IPAKTUYECKOU




eaTeNbHOCTH JII0JIEN

2/1

MexaHudeckoe
nemxenne. Cucremal
OTCUETA.

bubnmmoreka
HOK https://m.edsoo.ru/ff0c3508

3/2

CriocoObl  ommcaHusy|
MEXaHUYECKOTO
TIBYKEHUSI.
Tpaexropus, MyTh,
nepeMeIeHue.

bubnmmoreka
IHOK https://m.edsoo.ru/ff0c3508

4/3

PaBHOMEpHOE
MPSIMOJIMHENHOE
nBrokeHne.  CKOPOCTH|
138 ypaBHEHUE
PaBHOMEPHOTO
MTPSMOJIMHENHOTO
IBYOKCHMSL.

bubmmoreka
IHOK https://m.edsoo.ru/ff0c3620

5/4

OTHOCUTEIBHOCTE
MEXaHUYECKOTO
TBIDKEHUS.

bubnmoreka
LIOK https://m.edsoo.ru/ff0c3508

6/5

[ToBTOpEHUE
M3y4EHHOTO
Matepuana. Pelienue
3a/1a4.

7/6

PaBHOYCKOpEeHHOE
MpSMOJIMHEHHOE
IBUYKEHHUE.
MrHoBeHHast
CKOPOCTb. Y CKOpPEHHE.

Bbubnnoreka
IIOK https://m.edsoo.ru/ff0c372e

8/7

PaBHOYyCKOpEHHOE
[IPAMOJIMHENHOE
nBukeHue. CKOpPOCTb.
YpaBHEHUE
PaBHOYCKOPEHHOTO
[IPSIMOJIMHENHOTO

JABHKCHUAA.




9/8

CBoOOIHOE IIaJICHHUE.
Y ckopenue
CcBOOOIHOTO MaJIEHUS

bubnuoreka
IHOK https://m.edsoo.ru/ff0c39cc

10/9

JlaboparopHass pabota
Ne 1 «3yuenne
TIBHOKCHUS Tena,
OpOIIEHHOTO
TOPH30HTAIBHOY

11/10

[loBTOpEHME
3y4EHHOTO
Marepuana. Pemenue
3a/1a4.

12/11

KpuBosmHeliHOe

nBHKeHUE. J[BrKeHHe 1

MaTepUaJIbHON  TOYKH|
[10 OKPYXKHOCTH

bubnmoreka
L{OK https://m.edsoo.ru/ff0c3ada

13/12

Kunemaruka
BpaIaTeIHbHOTO
NBIDKEHUA. YTJI0Bas U
JIMHEWHAsT  CKOPOCTH
BpaIeHUI.

14/13

[ToBTOpEHUE
M3Y4EHHOTO
MaTepuana. Pemienue)
3a/ay.

15/14

KoHTponbpHas pat60Ta1

Ne 1. «Kunematuka»

16/1

[ [pyuHIMIT
OTHOCHUTEIbHOCTH
["anunes.
MuepruansHbie
CHCTEMBI OTCYETA.
[IepBbIit 3aKOH|
HeioTona

bubnnoreka
L{OK https://m.edsoo.ru/ffOc3be8

17/2

Macca Ttena. Cuina.

Bbubianoreka




[TpuHIHT LIOK https://m.edsoo.ru/ff0c3be8
CYNEpHO3UIMN  CHJL
Bropoit 3aKOH
Hpbrorona JIng:|
MaTepPUATbHON TOUKHU
[loBTOpEHME
3y4EHHOTO
18/3 Martepuana. Penienue
3a/1a4.
Tpernit 3aKOH
19/4 [Hsrorona IS BH6HHOTeK_a
\ATEpHATHHEIX TOUeK 1{OK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOIO EuGIOTeKa
20/5 |rsarotenus. Cunal )
o KECTI LIOK https://m.edsoo.ru/ff0c3d00
[lepBass KocMHUYeCKas]|
b1/ |CKOPOCTD. Bec Tema. bubnuoTeka
[leperpysku o [{OK https://m.edsoo.ru/ff0c3d00
HEBECOMOCTb.
[ToBTOpEHUE
bo/7  [H3YHUCHHOTO
Matepuana. Pelienue
3a/1a4.
Jlepopmarus.  Cuna
bubnnoreka
23/8 ;Hyigmcm' 3axon L{OK https://m.edsoo.ru/ff0c3el8
JlaGopaTopHast paboTta
24/9 Ne 2. «U3mepenue
PKECTKOCTH MTPY>KHHBD)
Cuna TpEHUs.
KosdduimeHnt TpeHus.
25/10 (Cuma compoTHBIICHHS BH6HHOTeK_a
Hpu BMOKEHMH Tena B LIOK https://m.edsoo.ru/ff0c3f76
PKUJKOCTH WM Ta3e
26/11 [laGoparopHas paboTa




Noe 3 «M3mepenue
Kod(duimeHTa TpeHusl
CKOJIBXKCHHUSD)

27/12

[loBTOpEHME
3y4EHHOTO
Marepuana. Pemenue
3a/1a4.

28/13

KonTponpHast pabota
No 2. «luHamukay

29/1

Miynbe
MaTepUaIbHON TOYKH,
CHUCTEMBbI
MaTepHUaIbHBIX TOYEK.
MmynbC cuibl. 3aKOH|
COXpaHEHUS
MMIyJbca. PeakTuBHOE
NIBUYKEHHE

buomoreka

L{OK https://m.edsoo.ru/ff0c43d6

30/2

[ToBTOpEHUE
M3Y4E€HHOTO
Matepuana. Perienue
3a/1a4.

31/3

Pabora W MOIIHOCTH
CHIIBL.

buobanoreka
[TOK https://m.edsoo.ru/ff0c4502

32/3

Kunernueckas
DHEPTH
MaTepuaIbHON TOYKH.
Teopema 00
M3MEHEHUH
KHUHETHYECKOIN
PHEPTrUU

bubnnorexa
LIOK https://m.edsoo.ru/ff0c4502

33/4

PaboTa CHIIBI TsDKECTH|
Y CHJIBI YIPYTOCTH

34/5

[loTeHnmansrHas
DHEPIUs.

[loTeHnmansrHas

Bbubinnoreka

I{OK https://m.edsoo.ru/ff0c461a




DHEPTrUst yIpyro
neopMUPOBAHHOM
[Py KUHBI.
[ToreHumanpHast
DHEprusi Tena BOJIM3Y]
[MOBEPXHOCTH 3eMIIH

[loTeHumaabHEIC "
HETIOTCHI[UAJIbHBIC

cuwiibl. CBsizb pabOTHhI
HETIOTECHI[UAJIBHBIX CHUJY

56 | H3MEHEHHEM bubnuoTeka
MEXaHHYECKOM IIOK https://m.edsoo.ru/ff0c478c
DHEPTUH CHUCTEMBI TElL
3aKOH COXpaHEHUS]

MEXaHUYECKOM
DHEPrUn
JlaGopaTopHast paboTta
Ne 4 «3yuenue

36/7 [BakoHa  coxpaHeHwusl
MEXaHU4YECKOMN
DHEPTUI»

PaGora cunbsl B 1OJE
TATOTEHUSL.

37/8 [loreHumanpHas 1
DHEpPrust B oJI¢
TATOTECHUS.

[loBTOpEHME

hg/g [ABYUCHHOTO
Marepuana. Pemienue
3a/1ay.

KouTponpHas pabota

29/10 [0 Teme «3aI<0H1>11 bubnnoreka
COXpaHEHUS B LIOK https://m.edsoo.ru/ff0c4b74
MEXaHUKE»

40/11 [locrynarenbHoe nl bubnuoreka




BpalaTeabHOe
nBUKEHHE a0COJIFOTHO
TBEPAOTO Tena.

Mowment cwibl. Ilneuo
CHUJIBL.

L{OK https://m.edsoo.ru/ff0c41a6

41/12

YcinoBus  paBHOBECHS]
TBEPAOTO Tena

bubnmmoreka
1{OK https://m.edsoo.ru/ff0c41a6

42/13

JlaGopaTopnast paboTta
NeS «M3yueHne
paBHOBECHS] Tela IO
NEHCTBUEM

HECKOJIBKUX CHID)

43/14

[loBTOpEHME
3y4EHHOTO
Marepuana. Pemienue
3a/1a4.

44/1

OCHOBHBIE MOJIOKECHUS]]
MOJIEKYIISIPHO-
KUHETUYECKON TEOPUHU.
bpoyHoBcKkoe

nekenue. Juddysus. 1

Macca MOJIEKYJI.
KonuuecTBo BemiecTsa.
[locTosiHHas ABoraapo

buobanoreka
LIOK https://m.edsoo.ru/ffOc4dc2

45/2

[loBTOpEHME
M3y4EHHOTO
Marepuana. Pemenue
3az1ay.

46/3

XapakTep IBUXKEHUS Y|
B3aUMOJICHCTBUSA

HaCTHUIL BCIIICCTBA. 1

Mo aenu CTPOEHUS
ra3oB, KHMJIKOCTEH U
TBEPABIX TEN

4714

neansHplli ra3 B

Bbubianoreka




MKT. OCHOBHO€|
ypaBHeHne MKT

LIOK https://m.edsoo.ru/ffOc4fde

48/5

[loBTOpEHME
3y4EHHOTO
Marepuana. Pemenue
3a/1a4.

49/6

TermoBoe paBHOBECHE.
Temmepatypa u €
M3MEPEHUE. [xanaj
remneparyp Llenbcus

50/7

AOCOJTIOTHAS
TeMmreparypa Kak Mepal
cpeaHen
KHHETHYECKOM
DHEPTHH JIBIDKEHUS
MOJIEKYIL.

bubauoTeka
IIOK https://m.edsoo.ru/ff0c511e

51/8

3MepeHne ckopocTei]
MOJIEKYIT rasa.
Perrenue 3amau.

52/9

YpaBHEeHUE
Mengeneena-
Knaneiipona

buobanoreka
[TOK https://m.edsoo.ru/ffOc511e

53/10

3aKoH JanpToHa.
["a30BbIC 3aKOHBI

54/11

M30mporiecchl B
HAcalbHOM ra3se W UX
rpadguieckoe
[pecTaBICHUE

bubnnorexa
L{OK https://m.edsoo.ru/ff0c570e

55/12

[loBTOpEHME
M3y4YEHHOTO
Marepuana. Pemienue
3a/1ay.

56/13

KouTponpHas pabota
Ne 4 «OCHOBHBIE
nosioxenust MKT»




57/14

BHyTpeHHsI1  dHeprus
TEPMOIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
M3MEHEHUS
BHyTpeHHsAs1 SHeprusy|
0JTHOATOMHOTO
1JICIbHOTO Ta3a

bubnmmoreka
L{OK https://m.edsoo.ru/ff0c5952

58/15

KoinyecTBO TEMJIOTH]
1 padorTa.

bubnmoreka
[{OK https://m.edsoo.ru/ff0c5952

59/16

Buael Tenonepenaun

bubnmoreka
L{OK https://m.edsoo.ru/ff0c5c36

60/17

'V nenpHasg
TEIJIOEMKOCTD
BernecTBa. KommaecTBo
TEILIOTHI IpH
Teronepenaye.
AtnabaTHBIN MPOTIECC

bubnmoreka
L{OK https://m.edsoo.ru/ff0c5¢c36

61/18

[TepBbIit 3aKOH
TEPMOJIMHAMUKU U €ro|
[IPUMEHEHHE K
H30Ipoleccam

bubnmoreka
LIOK https://m.edsoo.ru/ffOc5efc

62/19

Heo6parumocTh

NPOECCOB B MPHPOTICy

BTopoit 3aKOH|
TEPMOJIMHAMUKHU

buobanoreka
L{OK https://m.edsoo.ru/ff0c6230

63/20

[IpuHUUn ACHCTBUSA U]
KI1/I TEIIOBOH
MamuHbl. [ukn Kapho
)4 €ro KITH.

bubnnoreka
[IOK https://m.edsoo.ru/ff0c600a

bubianoreka

JKozonmeciae LOK https://m.edsoo.ru/ff0c6938
MpOOIEeMbI
TEII0YHEPTeTHKU
[lapooOpazoBanue
64/21 [KoHIEHCAIHS. bubinorexa

I/ICHapeHI/IC 1 KUIICHHUC

I{OK https://m.edsoo.ru/ff0c63b6




65/22

AGconroTHas u
OTHOCHUTEJIbHAS

BJIQ)KHOCTh  BO3J]yXa.
Hacsimennsiit nap. Kp.
ma6 pabora Ne 6.
«3mepenue

BJIAKHOCTH BO3yXa»

bubnmmoreka
L{OK https://m.edsoo.ru/ff0c64d8

66/23

SBnenne
[MOBEPXHOCTHOTO
HATSHKEHUS.
Kanunispsl.

67/24

JlaGopaTopnast paboTta
Ne 7  «M3mepenue
MOBEPXHOCTHOTO
HATIXKCHUA

68/25

TBEpnoe TEJO.
Kpucramueckue  y
aMopdHbIE Tena.
AHHM30TPOTIHS CBOWCTB|
KkpuctayioB. Kuakue
KpUCTAJLIBIL.

CoBpeMEHHbIE
MaTepuabl

bubnmoreka
LIOK https://m.edsoo.ru/ff0c65f0

69/26

[1naBneHue 4|
KpUCTaJUTH3aIIHS.
'V nenbHas TEII0TA
[UIABJICHHA.
CyOnumarus.
YpaBHEHHE TEIUIOBOTO
Oananca.

bubnnoreka
[{OK https://m.edsoo.ru/ff0c6708

70/27

JIaGopaTtopHast paboTa
Ne 8. «UM3mepenue
YAEIBHOU
TEIII0EMKOCTH

71/28

[loBTOpEHME




M3y4EHHOTO
Marepuana. Pemenue
3ajau.

72/29

KonTposnbsHast pabora
Ne 4 «OCHOBBI
TEPMOIMHAMHUKHU.
ArperaTtHble
COCTOSIHUSI BEIIECTBA»

bubnmmoreka
L{OK https://m.edsoo.ru/ff0c6a50

73/1

DNeKTpU3aIus TelL.
DNEeKTPUUYECKUM 3apsil.
/{Ba BHUA
DIIEKTPUICCKIX
3apsa0B. 3aKkoH
COXpaHCHHUS
PIIEKTPHUYECKOTO
3apsiaa

bubnmoreka
[{OK https://m.edsoo.ru/ffOc6bcc

74/2

B3anMonenicTeue
3apsa0B. 3akoy|
KynoHa. Toueunsrii
PIICKTPUYECKUH 3apsi]l

bubnmoreka
LIOK https://m.edsoo.ru/ffOc6ced

75/3

[ToBTOpEHUE
M3y4EHHOTO
Matepuana. Pelienue
3a/ay.

76/4

QHGKTpI/I‘IeCKOG I10JIC.

77/5

Hanps:xkEHHOCTD
PIEKTPUYECKOTO TOJIS.
[ [pyHIMIT
CYIIEpPIIO3ULINU
DIIEKTPUYECKUX ITOJIEH.
JIuann
HaIPsHKEHHOCTH

bubnnoreka
[{OK https://m.edsoo.ru/ffOc6df2

78/6

[loBTOpEHME
M3y4YEHHOTO

Marepuana. Pemenue




3aga4.

79/7

Pabota cuil
PIIEKTPOCTATUYECKOTO
nois. IloTeHnmanpHas
SHEPTUs Tena B
PIIEKTPOCTATUUECKOM
moJjie

bubnmmoreka
1{OK https://m.edsoo.ru/ff0c6f00

80/8

Tlorenmuman. PasHoCTh
IIOTCHIITNAJIOB

bubnmoreka
1{OK https://m.edsoo.ru/ffOc6f00

81/9

CBs3b MEKTY|
HANPSHKEHHOCTHIO
PIEKTPOCTATHYECKOTO
[OJiAI H  Pa3HOCTHIO
MMOTEHITNAJIOB.
OKBUNOTEHITNAJIbHBIE
[MOBEPXHOCTH.

82/10

[ToBTOpEHUE
M3Y4EHHOTO
Matepuana. Pernienue
3a/ay.

83/11

[IpoBOIHMKH,
TUAIEKTPUKHU u
[OJIYTIPOBOAHUKH.
[IpoBoHMKH H
TUAICKTPUKHU B
PIIEKTPOCTATUYECKOM
oJie.
J{usnexkTpudeckas
[MPOHUIIAEMOCTb.
DIeKTpOoCTaTHUeCKas
3aIuTa.

bubnnorexa
L{OK https://m.edsoo.ru/ffOc6bcc
bubnnorexa
[IOK https://m.edsoo.ru/ff0c7018

84/12

DNEKTPOEMKOCTD.
Konnencarop.
DIEKTPOEMKOCTh

TIJIOCKOT'O

bubnnoreka
IIOK https://m.edsoo.ru/ff0c7126




KOHJICHCATOPA.

85/13

JHeprus 3apspKEHHOTO
KOHJIEHCATOPAa.
[IpuHIIMIT OEUCTBUS W]
[IPUMEHEHUE
KOHJICHCATOPOB.
3azeMiieHHe
PIEKTPONPUOOPOB

bubnmmoreka
L{OK https://m.edsoo.ru/ff0c72c0

86/14

[loBTOpEHME
M3y4EHHOTO MaTepuall.
Pemenne 3amauq.

KonTponbsHast pabota

87/15 Ne 6 «OCHOBB]
PIIEKTPOCTATUKIY
ODIEKTPUYECKHA  TOK,
YCIIOBUSA ero

88/1 |cymiecTBOBaHMSL.
[locTosiHHBIM TOK.
Cuita ToKa.
Hanpsokenue.
ConpoTHUBiIECHHUE.
3aKoH Oma st
ydacTka LeMu.
DIIEKTPUYECKOE

89/2  |compoTHBIICHHE. bubmorexa

QHGKTqueCKHe O CIIn.
IlocnenoBarenbHOE U
[1apalJICIIbHOC
COCAUMHCHUSA
IIPOBOIHUKOB.

[{OK https://m.edsoo.ru/ff0c74f0

90/3

JlaGopaTtopHass pabota
Ne 9 «M3yueHne
[OCIIEI0OBATEIBHOTO U
MapajieIbHOTO

COCOAMHCHU




IIPOBOAHHUKOB»

91/4

PaGoTta W MOIIHOCTH
DIIEKTPUYECKOTO TOKA.
3axoH J[xoyns-JleHua

bubinoTreka
L{OK https://m.edsoo.ru/ff0c7838

92/5

3aKoH Oma ISl

[OJIHOM  (3aMKHYTOM) 1

PIEKTPUYECKON  LIETH.
KopoTkoe 3aMbIkaHue.

bubinoTreka
1{OK https://m.edsoo.ru/ff0c7ae0

93/6

JlaGopaTopnast paboTta
Ne 10 «U3mepenue]
OJIC nMcTOYHHMKA TOKA
M ero BHYTPCHHETO
COIPOTHBIICHUSD)

04/7

DJIEKTPOHHAS
HpOBOlII/IMO CThb
TBEPJIBIX METaJUIOB.
3aBHCHMOCTD
COIPOTHUBIICHUS
METaIIOB oT|
TeMIIepaTyphl.
CBepXMnpoOBOAUMOCTh

05/8

DJIEKTPUYECKUI TOK B|
BaKyyMme. CaolicTBa)
DIIEKTPOHHBIX ITYYKOB

[TosynipOBOIHUKH, HX
cOOCTBEHHAs u

bubianoreka

[pUMecHast LIOK https://m.edsoo.ru/ff0c84ae
[TPOBOJIUMOCTb.
CaoiicTBa p—n-

96/9 repexoja. bubnnoreka
[TomynpoBOAHUKOBEIE LIOK https://m.edsoo.ru/ff0c84ae
npuOOpHI

97/10

JNEKTPUUECKUN TOK B
BaKyyMe. DJIIEKTPOHHOA

nydeBas TpyOka




DNEKTPUYECKUNA TOK B
pacTBopax |
08/11 EJ?EE’?S(?J??ITOB 1 bubsmorexa
5 : LIOK https://m.edsoo.ru/ff0c82ba
JIEKTPOTUTHYECKAS
TUCCOITHAITHSL.
DIIEKTPOITN3
JlaGopaTopnast paboTta
99/12 Ne 11 «I/ISMepCHI/Iel 1
PIIEMEHTapHOTO
3apsia»
DJIEKTPUYECKUI TOK B|
rasax.
100/13 CaMOCTOSITENIPHBIN | bubnmoreka
HECaMOCTOSTEIbHBII IIOK https://m.edsoo.ru/ff0c84ae
paszps. Monnus.
[L1azma
Pe3epBHBIi YPOK.
101 "[ToBTOpEeHue ny bubnuoTeka
00001IEHIE LIOK https://m.edsoo.ru/ff0c8c56
MaTepuanay
Pe3epBHBIi _ Ypox. EuGimOTeKa
102 (O6odmarommi  ypoxl [{OK https://m.edsoo.ru/ffOc8f6¢c
no temam 10 kacca
OBUIEE KOJIMYECTBO 102 11
YACOB I10 I[TPOI'PAMME
11 KJIACC
Komiriectso 1acos lara JJIeKTPOHHBbIE uugposbIe
Nen/m - Tema ypoxa Bcero Kontposbubte  [[pakTuieckue u3ydeHHusi |(00pa3oBaTesbHbIE PeCypChl
padoThI padoThI
1 [TocTosiHHBIE MarHUThbI u ux| bubnroreka
B3aUMOJICHICTBHE.  MarHuTHoe  TIOJIC. LTOK https://m.edsoo.ru/ff0c9778




BexkTtop MarHuTHOM MHAYKUUH. JIMHuUY
MarHUTHOM UHAYKLIUH

MarautHoe 1oJi€ MPOBOJHUKA C TOKOM.
OneiT Opcrena. B3aunmopenicteue
[IPOBOJHHUKOB €  TOKOM. JleWicTBue
MarHUTHOTO TIOJii Ha IPOBOJHUK C
TOKOM. Cuna Awmriepa.
DIIEKTPOU3MEPUTEIBHbIE puOOpBI.
DJIEKTPOMArHUTHI, JIEKTPOJBUTATENb.

bubnmmoreka
[{OK https://m.edsoo.ru/ff0c98fe

JlelicTBue =~ MAarHMUTHOrO  TOJS  HQ

JABHIKYLLYIOCS  3apSUKEHHYIO  HaCTHIly.

Cuna Jlopenma. PaGora cunber Jlopenta.
'Y CKOPUTENH AJIEMEHTAPHBIX YaCTHI]

bubnmmoreka
[TOK https://m.edsoo.ru/ff0c9df4

MarauTHEIE CBOMCTBA BEIIISCTBA.
[locTossHHble MarHuThl. JlabopaTtopHas
pabota Ne 1 «lccnemoBanme aercTBuUs
MAarHUTHOTO TOJi1 Ha TPOBOJHHUK C
TOKOM)

bubnmoreka
LTOK https://m.edsoo.ru/ff0c9ac0

[loBTOpEeHHE W3YyYEHHOTO MaTepHaa.
Perrenue 3agau

—

DneKTpoMarHuTHass HHAYKIusa. [loToxk
BEKTOpa MarHuTHOW wuHayKuuu. IIC
VHTYKITUH

—

HamnpaBnenne HMHIYKIMOHHOTO — TOKa.
[IpaBuiio Jlenna. 3akoH
PIIEKTPOMAarHUTHOM MHAYKIuu Papajes

JlaGoparopuas pabota Ne 2
«MccnenoBanue SIBIICHUS]
PIIEKTPOMArHUTHOW WHIYKITUH»

bubanoreka
LIOK https://m.edsoo.ru/ff0cal50

[loBTOpEeHNE H3Yy4YEHHOTO MaTepHaa.
Pemenue 3amau

=Y

10

Buxpesoe nanexkrtpudeckoe mnoise. IOJIC
WHAYKIMH B IBUXKYIIUXCS MTPOBOJIHUKAX.
VHayKIIMOHHAs 11eYb

11

HOBTOpCHI/IC HN3YYCHHOTO MaTcpurajia.

—




Pemenue 3amau

NHIYKTUBHOCTD. SBienue

camounaykuuu. J[C CaMOMH/IYKIIHH. |y

buoOmmoreka

12 DHEprusi MarHUTHOTO TIOJI KaTYIIKH C LIOK https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE N0JIe
13 [ToBTOpEeHNE W3Yy4EHHOTO MaTepuaa. 1 bubnroreka
Pemenue 3amay. LIOK https://m.edsoo.ru/ffOcab82
14 Tectr mo Tteme: «MarHutHoe TOJIE. 1 bubnuoTeka
DJIEKTPOMATrHUTHAS WHTYKIIHSD) [TOK https://m.edsoo.ru/ff0cad58
15/1 CB0OOHBIC MEXaHWYECKHE KoJieOaHust. |1
["apMoHMYeckrne KoJieOaHus. YpaBHEHHE
16/2 rapMOHUYECKHX KoJeOanuii |1 bubmorexa
L{OK https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHEpPrun
[ToBTOpEeHNE W3YydEHHOTO MaTepHaa.
17/3 1
Pemrenue 3agaq
JlaGopaTopHas paborta No 3
18/4 «ccnenoBanue 3aBUCHMOCTH TIEPHOJIA
MaJbIX KOJIeOaHWW Tpy3a Ha HHUTH OT|
TUTHHBI HUTH ¥ MacChl TPy3a»
19/5 3aryxaromime u BBIHY)KICHHBIE) bubimoreka
KojeOanus. PesoHanc [TOK https://m.edsoo.ru/ffOcbb86
[loBTOpEHHE W3y4EHHOTO MaTepHaa.
20/6 1
Perrenue 3amgauy.
KonTposibHas paborta No 1
21/7 «JEKTpOMarHuTHast uHAyKIu. |1
MexaHHueCKUe KOJIeOaHMsI.»
Konebarenbublii  koHTYp. (CBOOOHBIE
22/8 PIICKTPOMArHUTHBIC KOJICOaHMS B/l bubsmotexa
[TIOK https://m.edsoo.ru/ff0cb820
MeabHOM KoJIeOaTeIbHOM KOHTYPE.
b3/9 AHANOTUST MEXAY MEXaHUYeCKUMH H bubnroreka
DIICKTPOMArHUTHBIMU KOJICOaHUSIMH LIOK https://m.edsoo.ru/ff0ch820
["apmoHHMUeckue AIIEKTPOMarHUTHBIE EH6IOTeKa
24/10  koneGanms. Popmyna Tomcona. 3akon(l

COXPAHCHUSA DOHCPIrUHM B  HUACAIIBHOM

LIOK https://m.edsoo.ru/ffOcb9c4




K0J1e0aTeIbHOM KOHTYpE

25/11

[ToBTOpEHME UM3Y4YEHHOIO MaTepuana.
Permenue 3amau

[E=Y

26/12

[lepemennbiii  Tok. CuHHYCOUAAIBHBIN
[EepEMEHHBIN TOK. MoutHoCTh
[IEPEMEHHOT0 TOKa. AMIUIUTYAHOE H
NENCTBYIONIEE 3HAYEHUE CHJIBI TOKa M|
HaIpsKECHUs

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

27/13

Konnencarop " KaTYIIKa
MHIYKTUBHOCTH B LEMNU IEPEMEHHOTO
TOKa.

28/14

Pe3oHaHC B DIIEKTPUYECKON LIETIH.

29/15

[ToBTOpeHME M3Y4EHHOTO MaTepuaia.
Pemrenue 3amauy.

30/16

["enepartop MIEPEMEHHOTO TOKA)|
Tpancdopmatop.

bubnnoreka
LIOK https://m.edsoo.ru/ff0cc324

31/17

[IpousBoicTBO, epeaaya u notrpedaeHue
PIEKTPUYECKON SHEPIUU. JIuunij
hlieKTponepeaay

32/18

DKOJIOTHUYCCKHE PUCKH I1pH

IMPpOU3BOACTBEC SJICKTPOOHEPTHU. 1

Kynbrypa HCIIOJIb30BAHMUS
PIIEKTPOIHEPTHH B MOBCEIHEBHOM JKU3HU

33/19

HOBTOpeHI/Ie HN3Y4YCHHOT'O MaTcpualia

34/1

MexaHuuyeckue BOJIHBI, yCJI0BUA

pacnpocTtpanenus. llepuon. CKOpOCTBl

PACIIPOCTPAHCHUA W  AJIMHA  BOJIHBI.
HonepeqHHe W IIPOAO0JIbHBIC BOJIHBI

bubanoreka
[TIOK https://m.edsoo.ru/ffOccab4

35/2

3Byk. CkopocTp 3Byka. I'poMKoCTb
3ByKa. BeicoTta ToHa. TemOp 3ByKa

=Y

bubnuorexa
[TOK https://m.edsoo.ru/ffOcccOc

36/3

WuTepdepenmys, T(pakus u
MOJIIpU3aLIUsl MEXaHUYECKUX BOJIH.

37/4

3J'ICKTpOMaFHI/ITHBIC BOJIHBI, UX CBOﬁCTBal

1 ckopocTh. Illkana 31€eKTpOMarHUTHBIX

bubnuorexa
LTOK https://m.edsoo.ru/ffOccfe0




IBOJIH

JKCIIEpUMEHTAIIBHOE 0oOHapyXeHHe

37/5 PIEKTPOMArHUTHBIX BOJH. [lmoTHOCTH|L
MMOTOKA JICKTPOMArHUTHOTO M3JTy4CHUS
38/6 [TpuHIIMTIBI paMOCBSI3U U TeNeBUACHUA. |1
39/7 PaszBuTHe cpenctB cBsi3u. Pamnonokarusi. 1
Pa3zBuTre B3IIAI0B Ha MPUPOSY CBETA.
Ckopocte  cBera.  [IpsamonuHeiiHOe
40/1 [pacpoCTpaHEeHUEe CBeTa B OJHOPOAHOM1 brbmorexa
. [TOK https://m.edsoo.ru/ff0cd350
cpene. TodedHbI UCTOYHUK cBeTa. Jlyd
CBeTa
OTpakeHHe CBeTa. 3aKOHBl OTPAKECHMUS]
41/2 cBera. [locTpoenne wu3o0OpakeHwit Bl bubmotexa
LIOK https://m.edsoo.ru/ffOcd4e0
TUIOCKOM 3€pKaJie
[Ipenomiienne CBeTA. ITosnHOE
42/3 BHyTpeHHee oTpaxeHue. IlpenenbHbrifl bubmotexa
L{OK https://m.edsoo.ru/ffOcd7{6
yTOJ1 MIOJTHOTO BHYTPEHHETO OTPA’KEHUS
13/4 JlaGopaTopnast pabota Ne 4 «I/IsMepeHI/Iel bubnuoTeka
MOKa3aTesIs MPEITIOMIICHHS CTCKIIA [TOK https://m.edsoo.ru/ffOcd67a
JInnsel. Iloctpoenune wu3o0pakeHuid B
14/5 muH3ze.  Ontuyeckue  mpuboOpsl U bubnunoreka
YCTPOMCTBA M YCIIOBHS HX 0€30MacHOIrO LIOK https://m.edsoo.ru/ffOcddle
PUMEHEHHUS
15/6 DopMyiia TOHKON JIMH3BI. YBeaneHHel bubnunoreka
UITHH3BI [TOK https://m.edsoo.ru/ffOcddle
JlaGoparopras pabota Ne 5
46/7 «MccrnemoBanne CBONCTB M300paxkeHni Bl
ITUH3aX»
Jlucnepcust cBera. CHoXHBIA COCTaB
4718 1
Oenoro ceera. [Iper.
48/9 MuTepdepeniys ceera 1
bubnroreka
4910 Jlugpaxuns ceera. 1 LIOK https://m.edsoo.ru/ffOced22
50/11  [laGoparopHas pabota Ne 61




«HaOnroieHne qUCTiepcuu CBETa

51/12  |[IudpakumoHHas peniérka. 1
£9/13 [ToBTOpEeHNE W3Yy4EHHOTO MaTepuaa. 1
Perenue 3anau
53/14 JlaGoparopras padorta Ne 7 «I/I3MepeHI/I€1
TUTMHBI CBETOBOM BOJIHBI»
54/15 ITonepeyHoCTH CBETOBBIX BOJIH.y bubnnoreka
[Monsipu3zanus ceera [IOK https://m.edsoo.ru/ffOcf02e
55/16 [ToBTOpEeHNE W3Yy4EHHOTO MaTepuaa. 1
Pemenue 3amau
57/17 KonTtponbHast pabota Ne 2 «CBeroBbie 1
BOJIHBI
['paHUIBI TPUMEHUMOCTH KJIACCHICCKOM
58/1 MexaHuku. [locTymarel  crnenmanbHOM|L bubmorexa
LIOK https://m.edsoo.ru/ffOcf862
TEOPHH OTHOCUTEIILHOCTH
OTHOCUTENHHOCTh  OJIHOBPEMEHHOCTH.
59/2 3ameyIeHne BpPEMEHH | COKpamieHue|l bubmotexa
LOK https://m.edsoo.ru/ffOcfad2
TUTHHBI
OHEPrusi W HMIYJIbC PEIATUBUCTCKON
60/3 yacTuibl. CBs3p Macchl ¢ 3Heprued wu|l bubnorexa
[TOK https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTHsI TIOKOS
O06o0mcHNE TEMBI «OCHOBBI
61/4 creruaibHON Teopuu(l
OTHOCHTEIILHOCTHY. Perenne 3a1au
62/1 Buapr } W3JIyYEHUM. I/ICTquI/IKI/Il
M3ITy4eHU .
63/2 CIIeKTpBI. } Bunbr CTIEKTPOB.
CrieKTpaJIbHBIH aHAJIN3.
UlaGopaTopHas pabota Ne 8
64/3 «Habmronenne CILJIOIITHOTO njl
ITUHENYaToOro CIeKTPOBY
65/4 OTKpBITHE u HCCJICIOBAHKE bubnuoTeka
doTorddexra. OnbiThl A. I'. CroseroBa [TIOK https://m.edsoo.ru/ffOcffc4
66/5 3akoHbl  ¢oTtodpdexta.  YpaHeHuel bubnuoreka




DUHINTeTHA TUTS dororddexra.
«Kpacnas rpanuna» poroaddexra

[IOK https://m.edsoo.ru/ff0d015e

dotonbl. @opmyna [lnanka. Dueprus u

MMITYJTBC ¢doToHa. TexHuueckue
67/6 yCTpo¥iCcTBa u MIPAKTHYECKOE bubnuoTeka
PUMCHEHUE: (hoTORNIEMEHT, LIOK https://m.edsoo.ru/ffOcfel6
(dboTONATUHK, COJIHEYHas Oarapest,
CBETOIHO T
68/7 JlaBmeame cera. Omeiter  II.  H. bubnmmoreka
JlebGeneBa. XUMHUUECKOE NEMCTBUE CBETA [TOK https://m.edsoo.ru/ff0d04a6
[ToBTOpEeHNE W3y4EHHOTO MaTepHaa. bubmmorexa
69/8 1 LIOK https://m.edsoo.ru/ff0d030
Pemenune 3amau b
Mopaenr aroma Tomcona. OmbITHI
70/1 Pesepdopna mo paccesHuto o-gactuir.|l buborexa
LIOK https://m.edsoo.ru/ff0d091a|
[manetapHasi MOJIE€Ib aTOMA
bubnuoTeka
7172 Hoctynaret bopa 1 LIOK https://m.edsoo.ru/ff0dOafa
W3nydenune u norjiomieHue (GOTOHOB MpH|
72/3 nepg;:one aroma If OI[H%)FO yp0B§${1 bubmioTeka
. [{OK https://m.edsoo.ru/ff0dOafa
PHEPruM Ha apyroi. Jlazepol
BosHoOBEIE CBOMCTBA 4YacTUll. BOJIHEI €
73/4 bpoitis. KopnyckynsapHo-BOJHOBOM| bubnuoTeka
nyann3M. CHOHTAaHHOE W BBIHY)KJICHHOE [TOK https://m.edsoo.ru/ff0d0ca8
M3ITy4YeHUE
OTKpBITHE PAAUOAKTHBHOCTH. OTBITH]
74/1 Pesepdopna mo ompeneneHuro cocranajl bubsmotexa
[TOK https://m.edsoo.ru/ff0d0fd2
[PaAMOAKTUBHOTO U3ITyYCHHS
CpoiictBa  anb(a-, Oera-, ramma-
75/2 u3nydeHus. BausiHue panmoaktuBHOCTH|L
Ha KMBBIE OPraHU3MBbI
OTKpbITHE  TPOTOHA W  HEUTpOHA. bubnuoTeka
76/3 M3otombl. Monenb cTpoeHust aToMHOro[l 1{OK https://m.edsoo.ru/ff0d116
sIpa 2
77/4 3aKoH pasi0aKTUBHOTO pacnazga.l bubnuoreka




Ilepnon mnomypacnana. Ambga-pacnan.
ONEKTPOHHBIM M TMO3UTPOHHBIN OeTa-
pacnaz. I'aMma-u3nydeHue

LIOK https://m.edsoo.ru/ff0d116
2

[loBTOpeHHE U3y4yeHHOro MaTepuaa.

78/5 1
Pemenue 3anau
OHEprusi CBSI3M HYKJIOHOB B  sJIpe bubsmorexa
79/6 p Y APey LIOK https://m.edsoo.ru/ff0d135
S nepHblie peakuum. 6
80/7 [lenenue snep ypana. Llennbie s/IepHbIel
[pEaKIuu.
Anepuslit peaxTop. [TpoGnemsl,
31/8 MEPCIIEKTHBBI, KOJOTHYCCKHE aCTeKThIL
SIIEPHOM DHEPTEeTUKH
[ToBTOpEeHNE W3Yy4EHHOTO MaTepHaa.
32/9 1
Pemrenue 3agaq
83/10 KonTtponbHas padora Ne 3 «KBaHnToBas u 1
simepHast pusnkay
84/11 MeTopl HAOMIOAEHHUS W pErucTpaluu 1
HIIEMEHTAPHBIX YaCTHII.
bubnuoTeka
85/12  [DneMeHTapHbIE YaCTHUIIBI. 1 [TOK https://m.edso0.ru/f0d0e38
86/13  |OTKpbITHE MO3UTPOHA. AHTHYACTHLA. |1
87/14  Ulentonsl. Anponsl. KBapku. 1
88/15 DyHIaMEeHTaIbHbIC B3aMMOJICHCTBHSI. 1 bubnunoreka
EnnHCTBO (hM3HMYECKOl KapTHHBI MHpA. [IOK https://m.edsoo.ru/ff0d0e38
Bun 3Bé3nH0oro Heba. Co3Be3nus, sIpKHe
89/1 3BE3EI, IUIAHETHI, ux BuaumMoell
nBrokeHne. CoaHeyHasi cUCTeMa
Comnnize. Conneynast AKTUBHOCTb.
90/2 .
Vctounuk sHepruu CoJiHIA U 3BE3]T
3BE3MIBI, X OCHOBHBIE XapaKTEPUCTUKH.
91/3 3BE3BI TIABHOW TMOCIEI0BATEIHHOCTH.

Buyrpenunee CTpPOEHHUE 3BE3 L.

COBpeMCHHBIC MMPpCACTAaBJICHUS 0|




MpoucxoxkAeHUN U 3BoJirouuu CoJHIla U
3BE3

92/4

Muneunsiii [lyte — Hama ['amakTuka.
[lonoxenne u papwxkenne ConHua B
["aytakTrke

93/5

['asmaktukn. YéEpHble nBIpHI B AApax
raJaKTUK

94/6

Bcenennas.  PasOeranuwe — rajiakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe
n3aydeHne. MeraranakTuka

95/7

KonTposibHas paborta «IJEMEHTBI
ACTPOHOMHUU U aCTPOPUIUKI»

=Y

96/8

Hepemennsie mpo06ieMbl aCTPOHOMUHT

ey

97/1

O6o6maromuit  ypok. Ponb ¢usuku u
ACTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTHYECKOM, CcoIanbLHOM n
PTUYECKON cdepax JIeATEIbHOCTH]
YeJI0BEKa

98/2

O6oOmatomuii  ypok. Pomb u  mecrto
(U3MKM M aCTPOHOMHHU B COBPEMEHHOM|
HAy4YHOH KapTHHE MUpa

99/3

O6oO0matromuii ypok. Poinb ¢duszndeckoif]

[peICTaBICHU O (U3NYECKOW KapTUHE
MUpa

TeopUu B (bopMHpOBaHlml

100/4

O6006maromui ypok. Mecto gpusndeckoi
KapTUHBI ~MHUpa B  OOIIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHbIX|
MpeJICTaBICHUI O PUPOJIE

101

PesepBHbIl  ypoK. MaruutHoe 1ole.
DNeKTpOMarHuTHass MHAYKOus OnTHka.
OCHOBBI CIelUaIbHON TEOpUHY|
OTHOCHUTEIILHOCTH

102

Peszepubiii  ypok. KsanTtoBas ¢uzuka.

JJIeMEHTBl aCTPOHOMMHU U aCTPOUIUKU

bubnauoreka

LIOK https://m.edsoo.ru/ff0d178
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YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1.

2.
3.

4.

I'.4. Mskumes, b. b. Byxosnes, H.H. Corckuit ®usuka 10 ki, ®dusmka 10 kimacc. ba3oBeiii u yrinyOneHHBIN ypoBeHb. Y4yeOHHMK. Mocksa.
[Ipocsemenune

I'.4l. Mskumes, b.b. byxosues, B.M. Uapyrun ®@usuka 11 kmacc. ba3zoBerit u yriyoneHHbIi ypoBeHb. Y4ueOunk. Mocksa. [Ipocsernienue.

A.I1. PeimkeBuu. COopHuk 3a1a4 1o ¢usuke. MockBa, JIpodgaCoopuuk 3amgau no ¢usuke ans 9 — 11 kmaccoB. CocraBurens [.H. Crenanosa. M.:
«IIpocsemenue»

3amanus obpaszoBarenbHoro noprana Pemry EI'D

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1.

oakrwn

© N

I'.fl. Msakume, b. b. byxosnes, H.H. Corckuit ®usuka 10 xi. ®dusmka 10 kimacc. ba3oBeiii u yriyOneHHBIN ypoBeHb. Y4eOHHMK. MocCkBa.
[Ipocenienue

I'.5l. Mskumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 kinacc. ba3zoselit u yriyoneHHbId ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢usnke. Mocka, Jpoda

Coopnuk 3amay no ¢usuke a1 9 — 11 kimacco. Cocrapurens [.H. Crenanosa. M.: «IIpocsermieHue

FO.A. Caypos. ®usuka. [loypounsie paspadotku. 10 kiacc. [locoGue st o6meodpa3zoBaTenbHbIX opranu3anuii. Mocksa. [Ipocsernienue.

FO.A. Caypos. ®@usuka. [Toypounsie pa3pabotku. 11 kiacc. I[TocoGue ans obuieoOpa3oBaTenbHbIX OpraHu3anuil. ba3oBelii v yrioyOneHHbINH yPOBEHb.
Mockaa. [Ipocsemienue.

COOpHUK TECTOBBIX 3a/IaHUM JJI1 TEMATHUECKOTO ¥ UTOroBoro KoHtpois. dusuka 10 knace. M.: «nTennext-Lentp»

C.M. Annpromeukn, A.C. CnyxaeBckuid. @usnka. «KOHCTPYKTOP» caMOCTOSATENBHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kiaccsl.

ITocobue nns yuuteneil. M.: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HNHuTepHeT-pecypcsl



XKupas ¢usmka: oOyyatoras nporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucnoabp3oBanueM MuTtepHera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dwusmka: KOJUIEKIUs onbITOB. http://experiment.edu.ru/

dusuKa: 3eKTPOHHAs KOJUICKIHs onbITOB. http://www.school.edu.ru/projects/physicexp
Katanor ccputok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys

becrutatabie oOy4arorie nmporpammel o ¢usuke http://www.history.ru/freeph.htm
JlabopatopHbie paboThI 1o (usuke. BupryanbHbie 1abopatopHbie padoTel. http:/phdep.ifmo.ru
Anumarus GU3NUECKHX MpolieccoB 00bsicHeHusMu. http://physics.nad.ru

0 dusnueckas sHnukaoneaus http://www.elmagn.chalmers.se/%?7eigor




