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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeHEro oouiero oopa3zoBaHus pa3padoTaHa Ha OCHOBE MOJIOXKEHUN U TpeOOBaHUH
K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBarenbHOi nporpammel, npenctasieHHbIX B PI'OC COO, a takxke ¢ yu€Tom denepaibHoi padodeid
IporpaMMbl BOCIIUTAHMS M KOHIEMIMU MpernojaBaHus ydeOHoro mpenmera «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoii
Ddenepanun, peaan3yoLUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copnepxkanue mporpamMMmbl 1o (pu3MKe HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOM KapTHHBI Mupa oOyuwarommxcs 10-11
KJIaCCOB TpH oOyueHWH wux (u3mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOro monxona. IIporpamma mo dQusuke
cootBercTBYeT TpeboBanusiMm O@I'OC COO K mIaHupyeMbIM JIMYHOCTHBIM, IPEJIMETHBIM U METAIIPEIMETHBIM Pe3yJibTaTaM O0Y4YEHHs, a TAKKe
YUUTBIBACT HEOOXOAMMOCTb peaIM3allMd MEXIPEIMETHBIX CBsi3ell (PU3UMKU C eCTeCTBEHHO-Hay4YHbIMHM Yy4eOHbIMHM HIpeameramu. B Helt
OIIPENIeNAI0TCS OCHOBHBIE 1IeNIM M3y4eHUs (PU3MKM Ha ypOBHE CpelHero oouiero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[TporpamMManopu3UKEBKIIOYALT:

® [UIAHUpPYEMBIE PE3yabTaThl OCBOSHHS Kypca (PM3MKH Ha 0a30BOM ypOBHE, B TOM YHCJIE ITPEIMETHBIE Pe3yIbTAThI MO roJaM 00yUYeHHS;

e cozaepxaHue yueOHoro npeamera «Pusnkay 1o rogaM oOydeHusl.

®u3nkKa Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOABI, BHICTYIAs B KaUeCTBE YUEOHOIO MpEeAMETa B IIKOJIE, BHOCUT CYHIECTBEHHBIN
BKJIa/l B CUCTeMY 3HaHUH 00 okpykatomeM mupe. LIIkonbHbI Kypc PU3MKH — CHCTEMOOOpPA3yIOIIMNA /sl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJbKY (hU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHUH, HM3y4aeMbIX XHMHUEH, Ouosioruei, Qpusnmueckon
reorpajueid um actpoHomued. lcnonp3oBaHME M AaKTUBHOE IpPUMEHEHHME (PU3MUECKMX 3HAHUN OINpeAenseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUN B cpepe IHEPTeTHKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MTOJIyY€HUsI HOBBIX MaTEpPHUAJIOB C 3aJJaHHBIMU CBOMCTBaAMU
u Jpyrux. V3ydenue QU3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa OO0ydaroumuxcs, B
(dbopMHpoBaHHEe YMEHUI IPUMEHATh HayYHbIH METOJI IO3HAHUS MPH BBHITIOJTHEHUN MU Y4EOHBIX HCCIIeI0OBaHUN.

B ocHoBYy kypca ¢usuku myis ypoBHSI CpeqHero oOmiero oOpa3oBaHUs MOJIOKEH psii WIEH, KOTOpble MOXHO paccMaTpUBaTh Kak
MPUHIIMIIBI €T0 TOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypcC SIBIISICTCS JIOTUYECKH 3aBEpIIEHHBIM, OH COAEPXKUT MaTepHall M3 BCEX pas3zelioB
(GU3uKH, BKIIOYAET KaK BOIMPOCHI KIIACCHUECKOU, TaK U COBPEMEHHON (DUBHKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca Gu3uku o0beAMHEH BOKPYr (U3MYECKUX Teopuil. Beaymum B Kypce
aBiseTcss GOpPMUPOBAHUE MIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.



Hoes cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO MOTEHIMAala (GU3MUYECKON HAYKU, OCMBICIICHHUE
CBs3U PA3BUTHUA (1)I/ISI/IKI/I C pa3BUTUCM O6H_I€CTBa, a TaK’KC C MUPOBO33PCHUCCKMMU, HPABCTBCHHBIMU U 39KOJIOT'MYCCKUMU HpOGHeMaMI/I.

Hoes npukiaonou nanpasrennocmu. Kype pusmuku npeamnonaraeT 3HaKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKHUX M TEXHOJIOTUYECKHUX
MPUIOKEHUH U3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonoecuzayuu peanusyercss MOCPEICTBOM BBEACHHS DSJEMEHTOB COJEP)KaHWs, MOCBSIIEHHBIX HKOJIOTUYECKUM MpobiieMaM
COBPCMCHHOCTH, KOTOPBLIC CBA3aHbI C pPAa3BUTUCM TCXHUKU U TCXHOHOFHﬁ, a TaKXKeE O6CY)KI[€HI/I5'I HpO6JI€M panroHaJIbHOI'O
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€301MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (DU3HKU Ha YPOBHE CpelHEro oluiero oopa3oBanus sBIstoTcs ¢puzndeckue teopuu (popmupoBanue
MPEJICTAaBICHU O CTPYKTYpe TNOCTpoeHus (u3mveckod Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U IMPHHIMIIOB B COBPEMEHHBIX
IIPEJICTaBICHUSIX O IPUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl ONIUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IPOLIECCOB).

CHUCTEeMHO-JIeATETLHOCTHBIM TMMOAX0J B Kypce (U3UKH peaqu3yeTcsi MPEeXAe BCEro 3a CuéT OpraHu3aluu HKCIEPUMEHTAIbHON
nesTeNbHOCTH oOyuatomuxcs. Jias 6a3oBoro ypoBHs Kypca (U3UKH — 3TO HCIOIB30BaHHE CHCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B Mporpamme o pusuke o0beAUHEHBI B OO CIIMCOK YYEHUYECKUX MPAKTUYECKUX PaldoT.
Boigenenue B ykazaHHOM IiepeyHe Ja0OpaTOPHBIX padOT, MPOBOAUMBIX JUIsI KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS Y4aCTHUKAMU
00pa30BaTeNLHOTO MpoIecca UCXO0Is U3 0COOEHHOCTEH IUTAHNPOBAHUS M OCHAICHUs KabuHeTa Gu3uku. [Ipu sToM obecrieunBaeTcst OBIaieHUE
00y4JaroIMMUCS YMEHHUSIMH IPOBOIUTH KOCBEHHbIE H3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PM3UUYECKUX BEIMYUH U MTOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bbospiioe BHUMaHNe YACIACTCA pCIICHUTO paCLIéTHLIX N KQ4C€CTBCHHBIX 3a1a4. HpI/I 3TOM IJIA pacqéTme 3aa4 MPUOPUTETOM ABJIAIOTCA
3a/1a4d C SIBHO 33JIaHHOW (PU3UYECKON MOJIENbIO, TTO3BOJISIONINE MPUMEHITh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjela
Kypca, TaK W HMHTETPUPYS 3HaHUS M3 Pa3HbIX pa3nienoB. (s KadecTBEHHBIX 3aJady MPUOPUTETOM SIBISIOTCA 3aJaHusl HAa OOBSICHEHUE
npoTeKkaHus GU3NYECKUX SBICHUI U MPOIECCOB B OKPYXKAIOIIEH JKU3HH, TpeOyrolire BhIoopa GU3NYECKON MOAETH ISl CUTYallud TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBaHusmu GI'OC COO k MarepuaabHO-TEXHUUECKOMY OOECMEeUYeHHUI0 y4eOHOro mpoiiecca 0a30BBI YPOBEHBb
Kypca (pu3uKHU Ha ypoBHE CpelHero obiero oOpa3zoBaHUs AODKEH M3Y4aThCsl B YCIOBHUSIX MPEAMETHOTO KaOWHeTa (U3UKHU WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYyYHOro HHKIA. B xaOuHere QUMK TOMKHO OBITH HEOOXOAHMMOE JiabopaTopHOE
o0opy/soBaHUE JUIsl BBIIIOJHEHHUS YKa3aHHBIX B TIporpaMme 1O (U3MKE YYEHHYECKHMX MPAKTHUYECKUX paboT M JAEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanMoHHOE 00Opya0oBaHUE (HOPMUPYETCS B COOTBETCTBUHU C MPHUHIIMIIOM MHHUMAJIBHOM JOCTATOYHOCTH U OOECIIEYUBAET
MOCTAaHOBKY TEPEUYUCICHHBIX B MporpaMMe Mo (hU3MKe KIFOUEBBIX JEMOHCTpAIMi AJs UCCIEeNOBAHUS WM3Y4aeMbIX SIBJICHHHA M TPOIECCOB,
OMITUPUYCCKHX U (i)YH}IaMeHTaJ'IBHBIX 3aKOHOB, UX TEXHUYCCKUX HpI/IMeHeHI/II\/'I.



JlaGopatopHoe 0O0OpyIOBaHHME ISl YYECHHUECKUX MPAKTHYECKHX paboT GopMupyercs B BHIE TEMAaTHYSCKHUX KOMIUICKTOB H
oOecrieynBaeTcsi B pacuéTe OJHOTO KOMILJIEKTa Ha JBYX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JabopaTOPHOro 00OpYJOBaHUS JOJKHBI
OBITH MOCTPOEHBI HA KOMIUICKCHOM HCIIOJIh30BAaHUH aHAIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKIKE KOMITBIOTCPHBIX H3MEPUTEIHHBIX CUCTEM B
BHJIC TU(PPOBBIX JTAOOPATOPUIA.

OCHOBHBIMH TIETISIMU U3YYCHUST (GUUKU B 00IIIEM 00pa30BAHUU SIBIISIFOTCS:

bopMupOBaHHE HHTEpPECa W CTPEMIICHHsS] OOYJaroOlIMXCs K HAyYHOMY HM3YYCHHUIO MPHUPOIbI, Pa3BUTHE HX HMHTEIUICKTYAJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BUTHEC HpeI[CTaBJ'IeHI/Iﬁ O HAay4YHOM MCTOAC IIO3HAHUA H (bOpMI/IpOBaHI/IC HCCIICOOBATCIIBCKOI0 OTHOHICHHUA K OKPYXKaroIluM
SIBJICHUSAM,

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HM3Y4YEHHUS OCHOB CTPOCHHS MaTepuM U (yHIAMEHTAJIbHBIX 3aKOHOB
buzuky;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ O00BACHATH SABJIEHUS C HCIOJIL30BAHUEM (I)I/I3I/I‘IGCKI/IX 3HAHUU U HAaYYHBIX TOKAa3aTCJIbCTB,
q)OpMI/IpOBaHI/IC HpeHCTaBHGHI/Iﬁ O poJin (I)I/ISI/IKI/I AT pa3sBUTUA APYTUX €CTECTBCHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3THX Lenel o0ecrednBaeTcsl peleHueM CIEAYIOMMX 3a7ad B Ipolecce M3ydeHHs Kypca (PU3MKH Ha YpOBHE CPEIHETO
o011ero 0Opa3oBaHuUs:

npruoOpeTeHne CUCTEMbl 3HaHUK 00 00mMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYas MEXaHHUKY, MOJICKYJISIPHYIO
(GuU3HKY, SIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U JIEMEHTHI aCTpO(U3UKH;

(dbopMUpOBaHNE YMEHMH NMPUMEHSATh TEOPETHUECKHUE 3HAHUS JUISl OOBSICHEHMS (PU3NYECKUX SBJICHUN B MPHUPOJAE U Ui MPUHATHS
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOMN KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IM4yHBIX 3a7ad C SIBHO 33JaHHOW (U3UYECKOM MOJENblo, 3a4ad, IOJpa3yMeBarOIINX
CaMOCTOSITENIbHOE CO3/laHue (PU3nUecKoi MOJIeNH, aleKBaTHOM yCIOBUSM 33/]auu;

MOHMMAaHHE (PU3UYECKMX OCHOB M IMPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSHHUS Ha
OKPY’KaIOLIYIO Cpeny;

OBJIaJICHUE METO/IaMU CaMOCTOSITENIbHOTO IUJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX SKCIEPUMEHTOB, aHAINW3a U MHTEPIpEeTalun
UHOPMaLIKH, ONPEAETICHHUS JOCTOBEPHOCTH MOIYYEHHOTO Pe3yIbTaTa;

CO3/aHHE YCIOBHUH JUIs pa3BUTHs YMEHHUI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM AEATEIbHOCTH.

Ha usy4enune ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CpelHEro oo1iero oopaszoBanus oTBoaAuTcs 136 yacos:

B 10 ximacce — 68 gacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenmaraemerii B mporpamMe 1o (u3mke mepedeHb JabOpaTOPHBIX M MPAKTHYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYUTEIb
JienaeT BbIOOp MpoBeieHus Tab0paTOPHBIX padOT M ONBITOB € YYETOM WHAMBHIYaTbHBIX 0COOEHHOCTEH 00yUaIOMIUXCsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIHEI'O
OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Du3MKa» Ha YpPOBHE cpeaHero oomiero obOpazoBanus (0a30BBIM YpOBEHB) JOJDKHO OOECIECYUTh
JOCTIDKEHUE CIICTYIOIUX JTMYHOCTHBIX, METAIPEMETHBIX M MIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE PE3yIbTAaThl OCBOCHHUS y4eOHOro mpenmera «DH3MKa» IOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJICTBOBATHCSI C(POPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JHYHOCTH, CHUCTEMOHN IICHHOCTHBIX OPHCHTAIWN, TMO3MTHUBHBIX BHYTPEHHUX
yOexXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHNUE KUZHEHHOTO OIbITA U ONbITA ACSITETLHOCTH
B [IPOLIECCE peaTU3alMKi OCHOBHBIX HAIPABIECHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00YYarOLIErocsi Kak akTUBHOI'O U OTBETCTBEHHOT'O YJI€HAa POCCUNCKOI0 OOIIECTBa;

NPUHITHE TPAIUIIUOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpPEcax TpaKJaHCKOro oOOIIecTBa, y4yacTBOBaTh B CAMOYIPABICHUU B
00pa3oBaTeNbHOI OpraHu3aluu;

YMEHHE B3aUMOJIEHICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX (YHKIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 0071aCTU (PU3MKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAI[MI0 M TMPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYSICh HAa MOpPAJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4)3cTeTHYECKOr0 BOCIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO0 TBOPUECTBA, MPUCYIIEro (U3NUECKOil HayKe;

5)Tpy10BOro BOCIIUTAHMS:



MHTEPEC K pa3Iu4HbIM cepaM MpodeccrnoHalbHOMN AeITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHMIO i CaMOOOPa30BAHUIO B 00IACTH (DU3HKH HA TIPOTSHIKEHUH BCEH KU3HU;

6)3K0J10THYeCKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpPbI, 0CO3HAHUE II100AIBHOT0 XapaKkTepa SKOJIOTHUECKUX MPodIem;

MJIAHUPOBAHUE U OCYILIECTBICHHUE JIEUCTBUI B OKPYXKAIOIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIE YCTOMUHUBOTO PA3BUTHSI UETIOBEUECTBA;

pacuIMpeHne OMbITa ACATEIHHOCTH YKOJIOTHUECKON HAPABICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAaHUH 10 (pusuke;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (DU3HUECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAYYHOW JEATENBbHOCTH, TOTOBHOCTH B TIpolecce U3ydeHHs (U3UKHA OCYIIECTBISATH MPOCKTHYIO U
HCCICO0BATCIILCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1ornyeckue neicTBus:
CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIPEAEIIATD LENH NEATEIBHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabarbIBaTh IJIaH peUIeHUs MPoOIeMbl C YIETOM aHaIM3a UMEIOIUXCS. MaTepUATIbHBIX M HEMAaTEpHAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOB LENSAM, OLICHUBATh PUCKHU MOCIEACTBUN JEATEIBHOCTH;
KOOPJIMHUPOBATh U BBIOJIHATH PadOTy B YCIOBUSAX PEATbHOT0, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBble uccienoBarebckne 1eiCTBUSA:
BJIa/IETh HAYYHOU TEPMHHOJIOTHEN, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKOI HAYKU;
BJIaJICTh HaBBIKAMHU Y4EOHO-MCCIIE0BATENICKOM M MPOEKTHOH AEATENbHOCTH B OOJIACTH (PU3UKHU, CIOCOOHOCTHIO M T'OTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB pelIeHus 33/1a4 (PU3HUECKOro COAepkKaHUs, IPUMEHEHHUIO Pa3IMUHBIX METO0B MTO3HAHUS;
BJIQJIETh BUJIAMHU JIEATEIHHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEpPIPETaluH, NMPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHbBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3AaHUH Y4E€OHBIX MPOEKTOB B 00J1aCTH (PU3UKH;
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJU3MpOBaTh 3aJady, BBIABUIATH TUIIOTE3y €€ pEIICHUs, HAXOAUTh apTyMEHTHI JUIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;



aHAJIM3UPOBaTh IIOJYYECHHbIE B XOJAE PEIICHUS 3aJauyd pe3yibTaThbl, KPUTHUYECKU OLIEHHWBAaTh UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBUAX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON ACATEIBHOCTH, B TOM YHCIIE MIPH U3YUYEeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO0 PU3UKE B IPAKTHUECKYIO 00J1aCTh XKU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUA,

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIaACTb HABbIKAMH IMOJTYYCHUA I/IH(i)OpMaIII/II/I CI)I/IBI/I‘ICCKOFO COACPpIKaHUA N3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MIOWCK, aHAJIN3, CUCTEMAaTH3AIMI0 1 HHTEPIPETANIO0 HHPOPMALIMU PAa3THYHBIX BUOB U (OPM IMIPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOIMH B PpEIIEHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3allMOHHBIX 33/1a4 C COOJI0JICHHEM TPeOOBAaHHMI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeXeHHsl, TPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOT0 COACP)KAaHUSA B pa3IMyHbIX (Qopmarax ¢ yu€TOM Ha3HayeHHUs HMH(GOpMAIMM U LENEeBOH ayauTOpuH,
BbIOMpAsi ONTUMAIBHYIO (POPMY IPEJCTABICHUS U BU3yaIU3alHH.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI IEATETBHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYaAIlMi U CMATYaTh KOH(DIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHMSI C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUE€TOM OOIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10r0 WieHa KOJUIEKTUBA;
IIPUHUMATh LIEJIU COBMECTHOM NEATEIbHOCTH, OPIaHU30BBIBATH U KOOPAMHUPOBATH NECUCTBUA IO €€ NOCTHIKEHUIO: COCTABIIATH IIJIaH
NeNCTBU, pacipeeNiaTh POiIH ¢ yuETOM MHEHUN YJaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM paboThI;
OILICHMBATh KAU€CTBO CBOET0 BKJIAJa U KaXKJOr0 yYacTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;
[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEH C ITO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHWICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYyalHUAX, NPOABIIATH TBOPUCCTBO U B006pa)KCHI/IC, OBITh
NHUIIMATHUBHBIM.



PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIIBHYIO JIEATEIHHOCTh B O0JIACTH (DH3UKM M aCTPOHOMHH, BBISIBJISATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISATh IJIAaH PELICHUs] PacuETHBIX M KAUECTBEHHBIX 33/ay, IJIaH BBIMOJIHEHUS MPAKTUYECKOH paldoThl ¢ y4éToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEIIOYTCHHIA,
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;
JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CcTBOBaTh (DOPMHUPOBAHHMIO M TPOSIBICHHUIO SPYIUIIMU B 001acTH (DU3HWKH, TMOCTOSIHHO TIOBBIIIATH CBOW OOpa30BATCIIbHBIN H
KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JIaBaTh OIEHKY HOBBIM CUTYAaIIMsIM, BHOCUTh KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIQJICTh HaBBIKAMU MTO3HABATEIIBHON peIeKCHH KaK OCO3HAHMS COBEPIACMBIX ICHCTBUN U MBICITUTEIIBHBIX MPOIIECCOB, KX PE3YIbTATOB
1 OCHOBaHUH;
UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB JICSITCIHHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPaABO JAPYTUX HA OMIUOKH.
B mporiecce gocTukeHUs JTMUHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMBbl 10 (DM3UKE IJIsi YPOBHSI CPEIHEro OOIIero oOpa3oBaHUs Y
00y4aroIIUXCsl COBEPILICHCTBYETCS YMOIIMOHATBHBIN HHTEIUIEKT, MPEANoNararonmii copMUpOBaHHOCTS:
CaMOCO3HaHUsl, BKITIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIILHOE COCTOSHUE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOM
HMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHUSI, BKJIIOYAIONIETO0 CAaMOKOHTPOJb, yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHE, CIOCOOHOCTh
aJaNTUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEN MOTHBALIMU, BKIIOYAIOIIEH CTPEMIIEHUE K IOCTHKEHUIO 1IeJIM U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATD
HCXOJIS U3 CBOMX BO3MOYKHOCTEH;



SMIATHH, BKIIOYAIOUIEH COCOOHOCTh MOHMMATh 3MOIMOHATIBLHOE COCTOSIHUE JPYTUX, YYUTHIBATH €0 MPU OCYIIECTBICHUH OOIIEHUS,
CIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C JIPYTHMH JIFOJIEMHU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U
pazpemaTh KOHQIUKTHIL.

NPEIMETHBIE PE3YJIbTATbBI

K xonimy oOydenus B 10 kjacce nmpeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0yUYAIOITHXCS
YMEHUN:

JEMOHCTPUPOBATh HAa MpHUMepax poib M MecTo (u3uku B (OPMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN AESITEIBHOCTH JIIOJEH;

YUUTBIBATh TPAHUIBI MPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJeNeil: MarepuaibHas TOYKa, HHEpIHalIbHAas CUCTeMa OTCUETa,
abCOMIOTHO TBEPIOE TENIO, WICAIBHBIM Ta3, MOJAETH CTPOCHHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOYCUHBIM ANEKTPUUYECKUIl 3apsn Mpu
pemieHun GU3NYECKUX 3a/1a4;

pacro3HaBaTh (pu3HUECKUe SABICHHS (IPOIECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUHU
CTPOCHUS BEUIECTBA U AJICKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAZICHNE TEIl, ABIKECHHE
10 OKPY)KHOCTH, MHEpLUs, B3aumoJjeicteue Ten, auddysus, OpOyHOBCKOE JIBUKEHUE, CTPOECHHUE >KUAKOCTEH M TBEPABIX Tel, U3MEHEHHE
0o0bEMa TeJl MpH HarpeBaHUM (OXJIAXJIEHUM), TEIJOBOE PAaBHOBECHE, MCIIApPEHUE, KOHJEHCAIUs, IJIaBJIEHHE, KPUCTAJUIM3alUs, KHUIIEHUE,
BJI&KHOCTh BO3/yXa, TOBBIIICHUE JABICHHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMu COCTOSHHS ras3a B
U30TIPOIIECCax, IIEKTPU3AIMS TEN, B3aUMOJICHCTBUE 3apsIOB;

OIUCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIIONIb3Ys (PU3UYECKHEe BEIWYHMHBI: KOOpJIUHATA, MyTh, NEpPEMEIIeHNEe, CKOPOCTh, YCKOPEHHE,
Mmacca Tena, Cuia, UMIYJIbC Tella, KWHeTUYecKasl SHeprusi, NOTEeHIMaIbHas SHEPrHsl, MeXaHu4yeckas paboTa, MEXaHHYeCKas MOILIHOCTh; MpU
ONMCAaHWH TIPABHJIBFHO TPAKTOBATh (H3UUECKUH CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYECHHS W EAWHUIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BETHUYMHAMU;

OTIMCHIBATh N3YUEHHBIE TETIJIOBBIE CBOMCTBA TN U TEIUIOBBIC SBJICHUS, UCIIONB3Ys (PU3NUECKHUE BETMUMHBI: JaBIICHHUE ra3a, TeMIepaTypa,
CpedHsisl KWHETHYecKass HHEpPrusi XaoTHYECKOTo JBMXKEHHMsSI MOJEKYN, CpeIHEKBaJpaTHUHas CKOPOCTb MOJEKYJ, KOJHUYECTBO TEIUIOTHI,
BHYTPEHHSS SHEprus, paborta rasza, Kod3((UIMEHT IO0JIE3HOTO ACWUCTBUS TEIUIOBOTO JIBUTATENS; NMPU OMMCAHUM MPABMIBHO TPAaKTOBATh
(GU3NIECKUH CMBICI HCIOJIB3YEMBIX BEIWYHMH, MX O003HAUCHHS] W CJMHHIIBI, HAXOAWUTH (OPMYIIBI, CBS3BIBAIONIME TAHHYIO (U3MUECKYIO
BEJIMYHMHY C APYTUMH BEITMUNHAM,

OIKCHIBATh U3YYEHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE SABICHUS (IIPOLIECCHI), UCIONb3Ys (PU3NUECKHUE BETHUUHBIL:
AIIEKTPUUYECKUI 3apsisl, AJIEKTPUUYECKOE II0Jie, HANpsHKEHHOCTh IOJIA, IMOTEHUHAN, PAa3HOCTh MOTEHIMAJOB; MPH ONHCAHUU MPABUIBHO



TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYWH, MX OOO3HAYCHHS WM CIUHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GUBHYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

AHATM3UPOBATh (PU3UYECKHE TIPOIECCHl U SBJICHMSI, UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M IIPUHIIMITBL: 3aKOH BCEMHUPHOTO TAToTeHwus, |, Il u
Il 3akoHbl HblOTOHA, 3aKOH COXpaHEHHUS MEXaHMYECKOW DHEPTUH, 3aKOH COXPAHEHHS HMMITYJbCa, MPUHIUI CYNEPHO3UIIMUA CHUJI, TPUHIIHII
PaBHONPABUsl WHEPIHUAIBHBIX CHCTEM OTCYETa, MOJICKYISPHO-KHHETHYECKYIO TCOPHUIO CTPOSHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH
KMHETUYECKOW DHEPTHH TETUIOBOTO IBWKCHHSI MOJIEKYJI C a0COJIOTHOW TeMIIepaTypOu, TIEPBhI 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPaHCHUS
AIIEKTPUUYECKOTO 3apsizia, 3aKkoH KynoHa, mpy 3TOM paznuydaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYeCKOE BBIPAKECHHUE U YCIOBUS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHUHIIMIBI JCHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKHX YCTPONCTB, Pa3M4aTh YCIOBHS HMX O€30IacHOTO
WCIIOJIb30BaHUs B TIOBCEIHEBHOM JKU3HH;

BBITIOJTHSATH KCIICPUMEHTBI 110 HCCIICTOBAHUIO (DU3MYECKUX SBJICHHIA U MPOILIECCOB C MCITOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEpPEHUH,
npu 3ToM (popMyIUpoBaTh MPOOJIEMY/3a]auy U TUIIOTE3Y YUEOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 NPEJIOKEHHOTO 000PYA0BaHMUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIC W KOCBCHHBIE M3MEPCHUS (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH ONTUMAIBHBIA CIIOCO0 H3MEPEHUS H
HCIIOJIb30BaTh U3BECTHBIC METOIbI OIICHKU MOTPEITHOCTEH U3MEPCHHIA,

UCCIICIOBATh 3aBUCHMOCTH MEXIy (U3UYECKUMHU BEIMYMHAMHU C WCIOJIB30BAHUEM TPSMBIX MU3MEPEHHH, NMPH 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBUCHMOCTH (DM3MYECKHX BEIMYMH B BUJC TAOMMI M rpaduKOB, JeiaTh BBIBOJIBI IO
pe3yabpTaTaM HCCIeIOBAHMS,

coOmoaTh TpaBwia OE30MacHOTO TpyAa TMPH TPOBENEHUHM WCCICJOBAHMH B paMKax YYeOHOTO OJKCIEepUMEHTa, y4eOHO-
HCCIIEIOBATENLCKOM M MPOEKTHON ACSITENFHOCTHU C CIOIh30BAaHHEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

peliaTh pacy€THHIE 3a/1a4Ml C SIBHO 3aJIaHHOW (PM3MUYECKOI MOJAEINBI0, UCTIONB3Ys (hU3HMUeCKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIn3a
YCIIOBUS 3a7a9d BBIOUPATh (PU3HUECKYIO MOJICIb, BBIICIATh (PH3NUECKHE BETMYUHBI U (POPMYIIBI, HEOOXOUMBIC JIJIs €€ pelIeHUs, TPOBOIUTh
pacUéThl U OIICHUBATH PEATBHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BEITUYHHEI;

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUECKHU HEMPOTHUBOPEUMBYIO IIEMIOYKY PACCYKACHHUM C OMOPOIl Ha M3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

UCIIOJIb30BaTh MPH PEINICHUH YYeOHBIX 3a7ad COBPEMEHHBIE HWH(OPMAIMOHHBIC TEXHOJOTHH IS IOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIIPETAIIMA U TPEACTABICHUS YIeOHON M HAyIHO-TIOMYJISPHOH WH(OPMAIMK, MOJYdEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYCCKH
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, 0OBICHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;



UCIOJIb30BaTh TEOPETHUYECKHWE 3HaHUs MO (u3MKe B MOBCEIHEBHOM >XM3HMU JUid obOecriedeHHss Oe30IacHOCTH Mpu OOpallleHUu C
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMU, JUISI COXPAHEHUS 370POBbSI U COOIIOCHHS HOPM JKOJOTHYECKOTO IMOBEJCHHS B OKPYKAIOMIEH
cpene;

paboTaTh B TpYIIE C BBIIOJHEHUEM DA3JIMYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBATh PadOTy TPYyMIbl, PalMOHAIBHO pPACHpPENesTh
0053aHHOCTH U IJIAHUPOBATH JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJl€KBAaTHO OLICHMBATh BKJIAJ Ka)KJIOTO M3 YYaCTHUKOB TPYIIIBI B
peleHrne paccMaTpUBaeMON IPOOIIEMBI.

K xoniy oOydenus B 11 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKaTh C(HOPMUPOBAHHOCTH Y O0yUYAIOITUXCS
YMEHHUI:

JEMOHCTPUPOBATh HAa MpHUMepax poib M MecTo (u3uku B (GOPMUPOBAHWU COBPEMEHHOW HAYyYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUUYECKOMN ACSITEIBHOCTH JIIOJIEH, IIEJIOCTHOCTD U €IUHCTBO (PM3UYECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMCHEHHS H3YYEHHBIX (PU3MUSCKUX MOJICIICH: TOYCUHBIN JIEKTPHUSCKHUN 3apsil, JIyd CBETa, TOUCUHBIA HCTOYHUK
CBeTa, AJIepHasi MOJEIb aTOMa, HyKJIOHHAsI MOZIeJIb AaTOMHOTO Siipa IPU peleHuu GU3NYecKuX 3a1ay;

pacrno3HaBaTh (h)U3MUECKUE SIBICHUS (TPOLECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB D3JIEKTPOAMHAMHKH W KBAaHTOBOW (DU3UKH:
JIEKTPUYECKask TPOBOJAUMOCTb, TEILNIOBOE, CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBUS TOKA, B3AUMOJICHCTBUE MarHUTOB, AJICKTPOMAarHUTHAS
WHAYKIHS, JACHCTBHE MArHUTHOTO IIOJS Ha TPOBOJHUK C TOKOM W JBIDKYIIUICS 3apsj, SJCKTPOMArHWTHBIC KOJCOAHWS W BOJHBI,
NPSIMOJIMHEHHOE PacIpOCTpaHEHHUE CBETa, OTPAKEHUE, MpeJoMIIeHIe, HHTeppepeHIus, TMPpaKkus U MOJIIpU3allus CBETa, IUCIIEPCHsI CBETa,
dotoanekrpuueckuii 3hdext (pororddekr), cBeTOBOE AaBiICHUE, BOSHUKHOBCHUE JIMHEWUYATOTO CIIEKTpPa aroMa BOJOPOJ]Ia, €CTECTBEHHAS U
HCKYCCTBEHHAS PaJOAKTHBHOCTE;

OTHMCHIBATh M3yYEHHBIC CBOWMCTBA BeMIECTBAa (JJIEKTPUUCCKUE, MAarHUTHBIC, ONTHYECKUE, DJIEKTPHUSCKYIO MPOBOJUMOCTH Pa3THIHBIX
Cpell) U DJEKTPOMArHUTHBIE SBJCHHS (MPOIECCHI), UCTONIB3Ys (DU3MUECKHE BEIUYUHBI: DIEKTPUUECKUN 3apsij, CHUiia TOKa, HIEKTPUUYECKOE
HaANpPsDKEHUE, SJIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, NEKTPOABIDKYINAsA cujla, paboTa TOKa, HHAYKIMS MAarHUTHOTO TOJIA,
cwra Ammnepa, ciia JlopeHna, HHIYKTHBHOCTh KATYIIKH, YHEPTHS JJICKTPHUECKOTO W MAarHUTHOTO IOJICH, TICPUOJ M 4YacTOTa KOJIeOaHW B
KoJIe0aTeIbHOM KOHTYpE, 3aps] M CHJa TOKa B TIPOIECCe TapMOHUYECKHX JJICKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHUYECKasl CHJIA JMH3BI, IPU OMHCAHUW MPABUIBLHO TPAKTOBATh (PU3MYECKHUI CMBICI MCHONB3YEMBIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

OTMCHIBATh N3YUCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, UCIIOIB3Ys PU3NICCKUE BEIIMYUHBI: CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JTTHHA
BOJIHBI W YacTOTa CBETa, SHEPrUs W UMNYJIbC (DOTOHA, MEPHOJ IMONypaclanga, dHEPTHsl CBS3M ATOMHBIX SjEp, NPH OIMHMCAHWUW TPABUIHHO
TPAKTOBAaTh (U3UYECKUN CMBICI HCIONB3yeMbIX BEIMYUH, UX OOO3HAUEHHUS M EIWHUIIbI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEITMUUHBI,

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl W SBICHHS, HWCIONB3yd (HU3WYeCKHe 3aKOHBI W TPHHIHIBL: 3akoH Oma, 3aKOHBI
MOCJICIOBATEIPHOTO W IMApAJUICIIGHOTO COCJAMHECHUS TPOBOJHHUKOB, 3akoH Jkoyis—JIeHma, 3aKOH 3JIeKTPOMArHUTHOW HWHIYKIIUH, 3aKOH



NPSAMOJIMHEHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXKCHHS CBETA, 3aKOHbI MPEJIOMJICHUS CBETa, YypaBHEHHE OWHINTEHHA A
dorordderra, 3aKOH COXPAHECHUS YHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAHCHUS
MacCcOBOTO 4HCIIa, TOCTylaThl bopa, 3aKOH paJMOaKTHBHOTO pacrajga, MpU ATOM pa3inyaTh CIIOBECHYH (QOPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTH4YECKOEe BRIPAKCHHUE M YCIIOBHS (TPaHUIlbI, 00JIACTH) TPUMEHUMOCTH;

ONpeACIIATh HAMPABICHUE BEKTOPA UHYKIIMM MAarHUTHOTO TOJISI IPOBOIHUKA C TOKOM, CHJIbl AmIiepa U cuiibl JIopeHiia;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI IO UCCIICIOBAHUIO (PU3HUYECKUX SIBJICHUN U TIPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHU:
pu 3ToM (HOpMyIUpOBaTh MpoOIeMy/3a1aquy U THIOTE3y Y4eOHOTrO IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHUSA,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIICCTBIISITh MPSMbIC W KOCBCHHBIC M3MEpPEHUS (PU3UUECKUX BEIWYUH, IPH ITOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEpEHUs U
HCIIOJIb30BaTh U3BECTHBIE METObI OLICHKH MOTPENTHOCTEN U3MEPEHHIA;

UCCJIEIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEITUYMH C HCIOJb30BAHHEM IMPSIMBIX H3MEPEHUN: MPHU ATOM KOHCTPYHPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBHCUMOCTH (PU3UYECKHX BEIMYMH B BHJAE TaOMUIl M rpadMKOB, J1€1aTh BHIBOJBI [0 pe3ylbTaTaM
HCCIICI0BaHUS,

cobmoath TpaBuja O€30MaCHOr0 Tpyda TMpPU TPOBEIACHUHM HCCICAOBAHMI B paMKax Y4yeOHOro »SKCIepUMEHTa, Y4eOHO-
HCCJIEIOBATENHCKOM U MPOESKTHON ACSITENIFHOCTU C UCIOIb30BAaHHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYA0BaHUS;

peliaTh pacy€THHIE 3a/1a4Ml C SIBHO 3aJIaHHOM (PU3MUYECKOI MOJEINBIO, UCTIONb3Ys (DU3MUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIN3a
YCJIOBHS 3a7]aui BHIOMPATh (PU3UUYECKYIO MOJIEIb, BEICIATh (PU3NYECKUe BETUYUHBI U (OPMYIIbI, HEOOXOAUMBIE I €€ PelIeHUs, TPOBOIUTh
pacy€Thl U OIIEHUBATH PEATBHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUYUHBI;

pelaTh Ka4yeCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUUECKH HEIPOTUBOPEUMBYIO LENOYKY PACCYKICHUN C OMOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MuecKue sBICHUS;

WCIIOJIb30BaTh TPU PEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU I TOUCKA, CTPYKTYpUPOBAHMUS,
WHTEPIPETAMN U TPEACTABICHHUS Y4eOHOW M HAy4YHO-TIOMYJSPHON HH(POpPMAIMH, MOTYYEHHON W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOJydaeMyro HH(OpMAIINIO;

OOBSCHATH MPUHIUIIBI ACHCTBUS MalIuH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3inyaTh YCIOBUS MX OE€30MAaCHOTO HMCIIOJIb30BAHUS B
IMOBCEAHEBHOM KU3HU;

MIPUBOAUTH IPUMEPHI BKJIa/1a POCCUICKHUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TIPOILIECCOB OKPYKAFOIIETO
MHpPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUN;

UCIIONIb30BaTh TEOPETHUECKHME 3HaHUS TO (U3MKE B TMOBCEIHEBHOW >XHU3HU sl oOecreueHuss OE30MaCHOCTH MPH OOpalleHHH C
npudopaMu M TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUsSI 3I0POBbSI U COOJIOICHUS HOPM JKOJIOTHUYECKOTO TMOBEJEHUS B OKPYXKAIOIICH

cpere;



paboTaTh B TPYIIE C BBINOJHEHHWEM DPA3IMYHBIX COLMATIBHBIX POJICH, MJIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBLHO PACHPEICNISTh
00s13aHHOCTH U TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAAPTHBIX CUTYALUSX, aJI€KBATHO OLIEHUBATh BKJIAJl KAXJOrO0 U3 YYACTHUKOB TPYMIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.
COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®uznka — Hayka o npupoze. HayuHnble MeTOAbI MO3HAHUS OKPYKAIOMIET0 MHpa. Pollb SKCIIepUMEHTa U TEOpUHU B IMpoliecce MO3HAHUS
MPHUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3NUeCcKuX sIBICHUN H TporieccoB. Hayunbie rumores3bl. @U3NYECKUE 3aKOHBI U TeOpud. [ paHUIlbl TPUMEHUMOCTH
(bu3uYecKuX 3aKOHOB. [IpyHITUIT COOTBETCTBUS.

Pounb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOW KAPTUHBI MUPA, B IPAKTHUECKOHN JEATEIHHOCTH JIIO/ICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHne. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMKeHus. Cucrema oTcuéra. TpaekTopusi.

[Tepemenienne, CKOPOCTh (CpedaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEepHabHON TOUKH, UX TIPOEKIIUU HA OCH CUCTEMBI
KoopauHat. CrioKeHue NepeMEeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpAMOJUHEHHOE NBIKeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUS, MYyTH U
MepeMENICHUST MaTEPUAIBHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHune. Y ckopeHrne cBOOOHOTO MaIeHus.

KpuBonuneiinoe nBmxeHue. J[BukeHue MaTepHaIbHOW TOUYKHM IO OKPY>KHOCTH C TMOCTOSSHHOM MO MOAYIK CKOPOCThIO. YTioOBas
CKOPOCTb, TWHEWHAst CKOpOCTh. [lepros 1 gactota oOpameHus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHU4YeCKHe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, IIETTHBIE M PEMEHHBIC TIEpPEeIayn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBH>KECHHUS.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.



Habmioienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hamnpasnenue ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIICHMS MEXAY IIyTSAMH, IIPOMJIECHHBIMU TEJIOM 3a IIOCJIEIOBAaTEIbHBIE pPAaBHBIC INPOMEXKYTKM BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHJKEHHUH C HaYaJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. IHEpIanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoil 3akon HerotoHa mna mMarepuanbHO Touku. Tperuit 3akon HeroTona muist
MaTepHualbHbIX TOUEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuuyeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxenus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHHSI MTOKOSL.
Koaddutment tpenus. Cuna conpoTUBIIeHUs IPU JBUKSHUU TENA B XKUAKOCTH WU Tase.

[ToctynarenpHoe 1 BpallaTeabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TeEa.

MOMEHT CHiIBI OTHOCUTENIBHO OCH BpateHus. [1neqo cuibl. Y cinoBus paBHOBECUS TBEPAOTO TeEa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHue MHEpLHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariui.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



W3yuenue aBmxeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3HHOBOM 00pasiie, OT ux Je(opMaIiuy.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl cCOXpanenusn 6 mexanukKe

Nmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaTepHAbHBIX TOYeK. MMIynbc cuiibl M H3MEHEHHE HMITYJIbca Tela. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE JIBHIKEHHUE.

Pabota cuiibl. MOIIHOCTE CHJTBI.

Kunernyeckas sHeprus MaTepuaabHOM TOUuk. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorenuuanbHas »Heprus. lloreHnumanbHas sHeprus ynpyro nedopMUpOBaHHOW MpyxuHbL. [loTeHIManpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3€MJIH.

[ToTeHmanbHbie W HETMOTEHUUANBHBIE CUJIBL. CBS3b PabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPIHMH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUUECKOW SHEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKkrue yCTpoMCTBa U MPAKTUUECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBHIKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue CBsI3U pabOTHI CUITBI C U3BMEHEHHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha IPUMEPE PACTHKEHHUS PE3HHOBOTO JKI'yTa.

Pa3nen 3. Mosiekyasipuas pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU M WX ONbITHOe oOocHOBaHME. bpoyHOBckoe aBmkenue. Huddysus.
XapakTep IBWKEHUS W B3aUMOJICHCTBUS YaCTHUIl BemiecTBa. MO CTPOEHHUS Ta30B, KUIKOCTEH W TBEPABIX TEN U OOBSICHEHHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojelei. Macca u pa3mepsl MoJiekyil. KonmnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYIISIPHO-KHHETUYECKON TEOPUHU UACATBLHOTO raza. AOCOIIOTHAS TeMIepaTypa Kak
Mepa CpeIHEHd KWHETHYECKOW IHEPrHuu TEIUIOBOro NBMKeHWs vactull rasa. lllkama temmneparyp KenbBuHa. 'a3oBble 3aKOHBI. YpaBHEHHE



MenneneeBa—Kunaneiipona. 3akon JlampToHa. M3omporecchl B uaeanbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeCTaBICHNE U30IPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHuueckue ycTpoucTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BeleCTBa, PoTorpaduu MOJIEKysl OPraHUYECKUX COSAMHEHUN.

OmnbITh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onbiTa lllTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPAaTyphl BO34yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHaMuyeckasi cucteMa. BHyTpeHHSIs1 SHEprusi TEPMOJUHAMUYECKONH CUCTEMBI U CIIOCOOBI €€ n3MeHeHHs. Kon4yecTBO TerioThl U
pabota. BHyTpeHHsIsl 2HEprusi OJHOATOMHOIO WEalIbHOTO Ta3a. Buabl Temnonepeaayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUeHHE. Y AelbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONepe1aye.

[Tonsitue 00 agnabarHoM mporiecce. [lepBriil 3akoH TepMoauHaMuKu. [I[puMeHeHre mepBoro 3aKkoHa TEPMOJIMHAMHUKH K W30IPOIECCaM.
['padmyeckas uHTEpIpeTaus paboTHI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMOCTh POLIECCOB B IPUPOJIE.

TeroBble MammHbl. [IpuHIMOBL AeWCTBUA TEIUIOBBIX MamMH. lIpeoOpa3zoBaHusi sHepruM B TEIUIOBBIX MamuHax. Koadduimenrt
MoJIe3HOrO JieHcTBUS TeruioBoll Mammebl. [{ukn KapHo u ero ko3dduumeHT mnone3Horo AeHCTBUSA. ODKOJIOTHYECKHE MPOOIIEMbI
TEIIOIHEPTETUKHU.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJIOAMIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEW SHEpruu Teja MpH COBEPIIEHUH pabOThl: BbUIET MPOOKU M3 OYTHUIKM IMOJA JEMCTBHEM C)KAaTOrO BO3AYXa,
HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTPALIUS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tejla IpU TEIUIoNepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun ¢ewjecmea. Pazogvie nepexoovi

[Tapoo6pazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCONIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIN nap.
VY nenbHas Temora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT J1aBJICHHUS.

Tépmoe Ttemo. Kpucrammueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB KpHCTALIOB. JKumakue kpuctamwisl. CoBpeMEHHBIC
Martepuaibl. [InaBinenue u kpuctawmzanus. Y nefpHas Teriora miasienus. Cyonumanusi.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHUYECKHUE YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U ICUXPOMETP, KaJOPUMETpP, TEXHOJIOTUU MONTYYECHUS
COBPEMEHHBIX MAaT€pPUaAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenve npu moHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIAXKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenre OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzanus Tell. DiaeKTpuueckuiizapsan. J[Ba Buaa snekTpudeckux 3apsaoB. [IpoBOAHMKY, THUANEKTPUKHU U MOJYIPOBOJIHUKH. 3aKOH
COXPaHEHHMsI NEKTPHUUECKOTr0 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunslil anekTpudeckuii 3apsia. DnekTpudeckoe mnone. Hanpsyk€HHOCTh 3JIEKTPHUECKOTO
nois. [IpyHIMD cynepno3uuuu 3AeKTpu4ecKux mnojei. JIMHUM HanpspkEHHOCTH AIEKTPUUECKOTO MOJIS.

Pabora cun snexrpocratudeckoro mnossd. [lorenuman. PazHocts moteHnuanoB. [IpoBOJHUKH M TUANEKTPUKH B DJIEKTPOCTATUYECKOM
nose. JluanekTpudeckas IpOHULAEMOCTb.

OnexTpoéMkocTh. KoHneHcaTop. Di1eKTpoEMKOCTB IIIOCKOI0 KOHAEHCATOpa. DHEPIrHs 3apsKEHHOT0 KOHJIEHCATopa.

TexHu4eckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOI, DJIEKTPOMETD, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHbII IpUHTED.
Jlemoncmpayuu



VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOIIAAU IIJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DIIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS AIEKTpHUecKoro Toka. Mlcrounuku toka. Cuia Toka. [1ocTosIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DNEKTpUUECKOe CONpPOTUBIIEHUE. Y IeJIbHOE CONPOTHUBIEHUE BellecTBa. llocnenoBarenbHoe, NapamielbHOE, CMEIIAHHOE COETUHEHHE
IIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONMPOTUBJICHUE MCTOUYHHMKA TOKa. 3akoH Oma JJis MOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKON TETH.
KopoTtkoe 3aMbIkanue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOGCTBEHHass M IpUMECHas MPOBOAMMOCTH MOJYNpPOBOAHUKOB. CBoiicTBa p—N-nepexona. IlomynpoBoaHUKOBbIE
puOOpBI.

DJIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJMTOB. DIIEKTPOIUTHUECKAsT JUCCOLMAIUS. DIEKTPOIIN3.

DIIEKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHUyeckue ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIepMETp, BOJIbTMETP, PEOCTAT, HUCTOYHUKU TOKA, AJIEKTPOHArpeBaTeIbHbIE
MpUOOPBI, AJIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa ¥ HAMPSOKSHMS.

3aBUCHUMOCTh COMPOTUBIICHUS IMIMHAPUIECKUX TPOBOAHUKOB OT JJIUHBI, TUIOIIAIU MOMIEPEYHOr0 CEYEHHs U MaTepHara.



CMmenraHHoe COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe um3MepeHHe >IEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbplkaHHE TajlbBaHUYECKOI'O JJEMEHTAa U OLIEHKA BHYTPEHHETO
COIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSIS POBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenue cMemaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CUiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C YYETOM COAEPKATENbHBIX MEXIPEIMETHBIX CBS3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnusie noHamus, CBI3aHHbIE ¢ U3yYEHHEM METOAOB HAYYHOTO TO3HAHUS: SBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, (PU3NIECKast
BEJIMYMHA, 3aKOH, TeOpHUs, HAOI0IeHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMbl YypaBHEHHWH, nuHelHas ¢QyHKuusa, mnapabona, runepbona, ux Trpadukd U CBOMCTBA,
TPUTOHOMETpHUUYECKHE (QYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKLIUU
Ha OCH KOOpPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexannueckoe BUKEHUE B JKUBOM mpupone, Aud@y3us, ocMOC, TEIII000MEH >KHUBBIX OpraHM3MOB (BUABI TEIUIONEpeaayy,
TEIUIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBIICHUS B )KMBOW ITPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX
TEJN, KUAKOCTEN U ra30B, JJIEKTPUUECKHE CBONCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLIMALINS, TaJIbBaHUKA.

l'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHuE IBIKEHUH C HCHOJIb30BAHMEM MEXaHU3MOB, YUET TPEHMS B TEXHUKE, MOJIIMITHUKH, UCIIOJIb30BaHUE
3aKOHAa COXpaHEHHUS HMMITyJIbca B TEXHUKEe (pakeTa, BOJAOMET U JPYrue), JABUraTeslb BHYTPEHHEIrO CropaHus, maposas TypOuWHa, ObITOBOI
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU IOJTY4YEeHHs] COBPEMEHHBIX MaTepualioB, B TOM YHCIE HAaHOMAaTEpUAIOB, U HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKAs 3alllUuTa, 3a3eMJICHHE JJEKTPOIpHOOpOB, KCEPOKC, CTPYWHBIM TNPHUHTEp, dJEKTpOHArpeBaTeibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC



Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpoMaZHUMHAA UHOYKYUSA

[TocrosiHHbie MarHuThl. B3amMopeHcTBHME NOCTOSIHHBIX MarHuToB. MarHuTHoe mnoJie. Bexktop MarHuTtHOW uHAYKIUU. [IpuHimmn
CyNEPIIO3UIMN MAarHUTHBIX NoJIed. JINHUY MarHUTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOM MHIAYKIUU I10JIS1 HOCTOSHHBIX MarHUTOB.

MarnuTtHoe 1moJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMUM MAarHUTHOTO MOJIsl JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBie npoBOAHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOay/b U HampaBlieHUE. [[BrkeHNe 3apsXKEHHOM YacTHIIBI B OJHOPOIHOM MarHUTHOM mone. Pabota cumnsl Jlopenia.

SIBneHue 2JIEKTPOMAarHUTHOM WHAYKIMH. [IOTOK BEKTOpa MAarHMTHOM WMHAYKIHMH. OJEKTPOIABMXKYIAs CUJIa HMHAYKIUH. 3aKOH
AJNIEKTPOMArHUTHOM MHAyKuu Papanes.

BuxpeBoe snektpuueckoe moisie. DIEKTPOABMXKYLIAs CUla MHAYKLMH B MPOBOJHMKE, JBMXKYLIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KaTYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHu4eckne yCcTpolCcTBa M MPAKTUUECKOE MPUMEHEHHUE: TMOCTOSHHBIE MAarHUTHI, JJEKTPOMATHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBiieHME CAaMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



M3y4eHre MarHUTHOT'O TOJIS KaTYIIKHA C TOKOM.
HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBJIEHUS 2JIEKTPOMArHUTHOW UHIYKIIUH.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cuctema. CBoOOIHBIE MexaHnueckue koseOanus. ['apmonmueckue konebanus. [lepuon, yactora, aMmmuTyaa u ¢asa
koneOanuit. IlpyXuHHBI MasTHHK. MaTeMaTWYeCKUH MAasTHUK. YpaBHEHHUE TapMOHMYECKHMX KoJjiebanuid. [IpeBparienue sHepruud mnpu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHWS B HWACATHHOM KOJeOAaTETbHOM KOHType. AHAJIOTHUS MEXIY
MEXaHUYECKUMHU M D3JICKTPOMAarHUTHBIMU KosieObanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrHH B HICATHHOM KOJIEOATEIHHOM
KOHTYpE.

[IpencTaBiaeHne O 3aTyXaroOIUX KOJIeOaHUsIX. BeIHYXICHHbIC MeXaHHUeCKHe KosieOanust. Pe3oHanc. BbIHYXICHHBIC JIEKTPOMATrHUTHBIC
KoJicOaHusl.

[Tepemennblil Tok. CuHYCOUAANBHBIN EpeMEHHbIA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U J€HCTBYIOLIEE 3HAYEHUE CHUJIbI
TOKA Y HAIIPSKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpPeOICHUE SICKTPUUECKOM SHEPruu. DKOJIOTMYECKHE PHUCKH TPU TPOU3BOJICTBE
anekTposHeprun. KynbTypa UCIoIb30BaHMs SJIEKTPOIHEPTUHN B TIOBCETHEBHON JKU3HH.

Texuuueckue YCTpOﬁCTBa U TPAKTHUCCKOC TIPUMCHCHUC!: BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, TCHEpaTrop MNCPEMCHHOI0O TOKa, JIMHUKN
BIIEKTponepeIay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM cucTeMbl (IPY>KUHHBIN WM MaTEMATUYECKUN MasTHUK).
HabGmonenue 3aryxaronux KoieOaHuid.

HccnenoBaHue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcnumiorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHHS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHMA.
Pe3onanc npu nocienoBaTenIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKA HHIYKTUBHOCTH U KOHJEHCATOpa.
Mogenb TMHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCHMOCTH MEPHOIA MAJIBIX KOJIEOAaHUH Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacCHI Tpy3a.



HccenenoBanue nepeMeHHOro TOKa B IIENHU U3 MTOCIIEI0BATEIbHO COCAMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yclIoBHs pactipoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednsle U pooIbHbIE
BOJIHBL. IHTepdepentns u nudpakiys MeXaHUN4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCIOBHUSl H3Jy4EHUS OJJIEKTPOMAarHWTHBIX BOJH. B3amMmHas opueHTanus BektopoB E, B, V B
AIIEKTPOMArHuTHON BojHE. CBOICTBA AIIEKTPOMArHMUTHBIX BOJIH: OTpPaKEHHE, MPEOMJICHHE, MONApU3alus, Audpakuus, uHTEpdepeHuus.
CKOpOCTh 31EKTPOMArHUTHBIX BOJIH.

[kana 3n1eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpouWcTBa U NMPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTUKA B TEXHUKE M
MEAUIIMHE, Pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTEeHHA, TeJaedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiid MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnroneHue cBsi3M rpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUE, IpeJIoMIIeHHE, oNIpu3aius, Audpaxius, HTeppepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpefe. JIyu cBeta. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxkeHnit B MIIOCKOM 3epKaje.

[Tpenomnenue cBera. 3aKkOHBI MpeIOMJIEHHs cBeTa. AOCONIOTHBIA IOKa3zaTelb MperomieHHs. [lolHoe BHYTpeHHee OTpaKeHHE.
IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomue 1 pacceuBaromive JUH3bl. ToHKasg nuH3a. POKYCHOE pacCTOSHHE M ONTHUYecKas cuiia TOHKOM nuH3bl. IlocTpoenue
n300pakeHHii B COOMPAIOIINX U paccerBaroIuX JrUH3axX. PopMysia TOHKOHM JIMH3bL. Y BETUYEHHUE, JaBaeMOE JTMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.



BonnoBas ontuka. Unrtepdepennusi cBera. KorepeHTHble HMCTOUYHHUKH. YCIOBHS HAOMIOJEHUS MAaKCUMYMOB W MHUHHMYMOB B
uHTEp()EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPECHTHBIX HCTOUYHUKOB.

Hudpakmus ceera. JudpaknuonHas pemeérka. Y ciaoBue HaOIOCHUS TJIABHBIX MAKCUMYMOB MPH MAJACHUA MOHOXPOMATHYECKOTO CBETA
Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonspu3zanus cBeta.

TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToammapar, MpOCSKIIMOHHBIM anmapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS OTNTUKA, TU(PpaKIIMOHHAS perIéTKa, TOJISPOH/I.

Jlemoncmpayuu

[TpssmonuHetHOE paclipocTpaHeHHne, OTpakeHUe U mpenoMieHue ceeta. OnTuueckue mpruOopsl.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue natepdepeHImu ceera.

HaGmronenne nudpaknuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokaszarens IpeIoMIIeHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH
['paHuIBl IPUMEHUMOCTH KJIAaCCHMUYECKOM MexaHMku. [locTymarel cnenuanbHON TEOPUHM OTHOCHTEIBHOCTH: MWHBAPUAHTHOCTH MOIYJIS
CKOpPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.

Paszpnen 7. KBanToBas pusuka



Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu PoTOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

Otkpeitue u uccnenaopanue porodrddexra. Ombitel A. I'. Ctonerosa. 3akonsl porodddekra. YpaBHenue Dinmreiina 1 Gotodrddexra.
«Kpacnas rpanuma» dpotodrddekra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUUecKue yCTporUCTBa U MPAKTUYECKOE MPUMEHEHHE: (POoToAIeMeHT, (OTOIaTIMK, COTHEYHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otod(deKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OneiTel Pesepdopna no paccesuuto o -yactuil. Ilnanerapuas monens atoma. [loctynatel bopa. M3nyuenue u
noryomenne (OTOHOB TPH TEPEXOJe aToMa C OJHOTO YPOBHS PHEPruu Ha JApyroil. Buasl crmektpoB. CHekTp YpoBHEH SHepruu aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.

TexHHUuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbBIN aHaIu3 (CIEKTPOCKO), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIepUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpoeHHs siapa. OTKpbITHE paguoakTuBHOCTH. OnbiThl Pesepdopna mo ompeneneHuto
COCTaBa paJIn0aKTUBHOTO U3nyyeHus. CBoiicTBa anbda-, 6eTa-, raMmma-u3aydeHus. BiusHue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpsriTHE IpOTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenbepra—lBanenko. 3apsin sapa. MaccoBoe uuncio sapa. M3oTormnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['aMmMa-u3iaydeHue. 3aKoH paAMoaKTUBHOTO pacmaja.



DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuiibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

SAnepuswiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBHI SACPHOM SHEPTeTUKU. DKOJOTUYECKHE ACIEKTHI SICPHOM
SHEPIeTHUKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOAEHNS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

OyHiaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETp, kKamepa Bunbcona, siaepHslil peaktop, arTomMmHas 6omba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbl pa3BUTHA acTpoHOMUHU. [TpuKinagHOoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneunast axkTuBHOCTh. Vcrounuk sHeprum ConHua U 3BE3NM. 3BE3/bI, UX OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma
«CTIEKTpPAbHBIA KJIACC — CBETHMMOCTBY». 3BE3/bI INIABHOW IOCIEN0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3J TJIAaBHOU
nocJe10BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE NIPEACTABICHUS O MPOUCXOKIAEHUH U 3Boaonuu CosHIa U 3BE37. OTarbl
JKU3HU 3BE3].

Mnneunsiit [lyts — Hama [Manaktuka. [Tonoxxenune u nBuwxenue Connua B 'anmaktuke. Tumbl ramakTuk. PaguoranakThku M KBa3apbl.
UYEpHbIe ABIPHI B sIpax TANAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa066na. Pa3zberanue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe uzinydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmioneHnss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHMEM KOMITBIOTEPHBIX TNPHIIOKEHUH A ONpeAesieHHs MOJOXKEeHHS HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31st CEeBEPHOro MONYIIApUs U sIPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilyru.

O0o0maromuiee moBTOpPEeHNE



Ponp GU3MKM 1 aCTPOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOIMYECKOH, COLIMAIBHOM M 3TUYECKOM cdepax NesTeabHOCTH YelI0BeKa, pojb U
MecTO ()M3MKH M aCTPOHOMHHM B COBPEMEHHOW HAayyHOW KapTHHE MHpa, poib (U3NYECKOH TEOpHUH B (OPMHUPOBAHWHU MPEICTABICHUN O
¢u3nveckoil kapTMHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEICTaBICHUH O
IIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocymiecTBISeTCS ¢ y4ETOM COJEP)KATEIbHBIX MEXKIIPEIMETHBIX CBSI3EH C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie noHamus, CBSI3aHHbIE ¢ U3yYCHHEM METOAO0B Hay4YHOTO MO3HAHM: SBJIEHHE, HAy4YHbIH (akT, runoresa, pusnuecKas
BEJIMYMHA, 3aKOH, TEOPUs, HAOII0IeHIE, IKCIIEPUMEHT, MO/IEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUN, TPUTOHOMETPUUYECKHE (PYHKIMH: CUHYC, KOCHHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIMHU HAa OCH KOOPJHMHAT, CJI0KEHUE BEKTOPOB, IPOMU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIMM,
IPU3HAKU 000U TPEYTOJIbHUKOB, ONpEAEICHNE oAU IIOCKUX GUryp u o0béMa Tel.

buonoeus: >nexTpuyeckue sBICHUS B )KMBOM IpUpOAe, KonebaTeabHble ABUKEHHS B )KMBON IPUPOJE, ONTUYECKUE SBICHHS B KUBOMH
IIPUPOJE, IEUCTBUE PAIUALIMN HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJNIMYECKasi CTPYKTypa TBEP/BIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON peIETKH,
CIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: marHuTHBIE 110JIF0CA 3€MIIH, 3QJI€KH MAarHUTHBIX PYA, GOTOChEMKA 36MHON ITOBEPXHOCTH, ITPEICKA3aHIE 3eMIIETPSICCHU.

Texnonozus: TAHAN IIEKTPOIIEPENAd, T€HEPATOpP MEPEMEHHOIO TOKA, 3JIEKTPOABUTATENb, HMHAYKIIMOHHAS 1€4b, pajap, PaIHONPUEMHUK,
TEJEeBU30p, aHTEHHA, TeseoH, CBY-neub, MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEYHas 6arapes..



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouanuecrBouacos JJIeKTPOHHBIE
Ne HanmeHnoBaHuepasaeioB U (undppoBbIe)
/o TEMIIPOrpaMMBbI Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.OU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METOIbl HAYYHOTO 9 bubnnoreka [JOK
' MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroronopazaeny 2
Paznena 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K )
AHeMatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Alutaniica https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 6 1 1
SaKOHBICOXPAHEHILA B MEXaHHie https://m.edsoo.ru/7f41bf72
Hroromnopasaery 18

Paznea 3.MOJIEKYJ/IAPHAS ®U3UKA U TEPMOJINHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

31 OCHOBBIMOJIEKYIISIPHO- 9 bubnmoreka [JOK
' KHHETHYECKOUTCOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OcnombepMOAHHAMIIH 10 https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS 5 bubnuorexa [JOK
' BernecTBa. Pa3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Uroronopazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4 [TocTOAHHBIN ANIEKTPUYECKUI 12 bubmuorexa [JOK
' TOK. TOKH B pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpemMs 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

N KoanuectBouacon DJIeKTPOHHbIE
- HanmenoBanuepasaeioB u (uudposBbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTumyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpeCyp
11 0 bl bl
CBI
Paznen 1.9JIEKTPOAUHAMUKA
MaruutHoenoJie bubmorexa [JOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41c9
DJIEKTPOMAarHUTHASTUHTY KIS 7c
Hroronopazneny 11
Pa3zpgen 2. KOJIEBAHUS U BOJIHBI
Mexanuueckue n bubmorexa HOK
2.1 9 1 https://m.edsoo.ru/7f41c9
AJIEKTPOMATrHUTHBIEKOICOAHMS 7¢
Mexanuueckne n bubmmorexa [IOK
2.2 5 1 https://m.edsoo0.ru/7f41c9
AJIEKTPOMArHUTHBIEBOJTHBI 7c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
ic
Uroronopazneny 24
Pasznea 3.0CHOBbI CHEIII/IAJII)HOﬁ TEOPUU OTHOCHUTEJIbBHOCTHN
OCHOBBICIETHATEHONTEOPUUOTHOCUTEILHO bubmorexa [JOK
3.1 t P 4 1 https://m.edsoo0.ru/7f41c9
CTH
ic
Uroronopazneny 4
Paznea 4. KBAHTOBASI PU3UKA
4.1 DIIEMEHTHIKBAHTOBOUOITUKHA 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c9



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

1c

4.2

CtpoeHuearoma

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

4.3

ATOMHOES PO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c

Uroronopazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmuorexa [JOK
5.1 DJIEeMEHTBHIACTPOHOMHH U acTPOPUZUKH 7 https://m.edsoo.ru/7f41c9
ic
Hroronopazneny 7
Pazngen 6. ObOBLIAIOUIEE IOBTOPEHUE
bu6mmorexka [IOK
6.1 O00011ar01IIeeTTOBTOPEHHE 4 https://m.edsoo0.ru/7f41c9
ic
Hroronopasaeny 4
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne KosnunuyecrBouacos
n Temaypoka Be O — LT —— Haranzy JJ1eKTPOHHBbIeNU(PPOBHICOOPA30OB
/ ero  epaGorh: epaGoTI YyeHHust aTeJibHbIEpecypChI
n
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayuneie MeT(}),;;BI HO?li)HEll:)HIfH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecToO pu3uku B
(hopMUPOBAHUH COBPEMEHHOM bubnuotexa [JOK

2 . 1
Hay4YHOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOHN EATEIbHOCTH JIFOIeH
Mexannyeckoe 1BUKECHUE.

3 OTHOCUTENHHOCTh MEXaHUUYECKOTO 1 bubnuoteka [JOK
nemwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOETTPAMONIMHENHOEIBHKE 1 bubnnorexka [JOK
HHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSIMOJIIMHEUHOET 1 bubnuoreka [IOK
BU)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majienue. Y CKopeHue 1 bubnmuotexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexa [JOK
JIBUXKEeHUEe MaTepHATbHON TOYKH 110 https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPYKHOCTH

HpI/IHI_[I/IH OTHOCHUTCIIbHOCTH

bu6mmoreka [IOK

8 Tamumes. I/IHepquaJILHHe CUCTEMBEI https://m.edsoo.ru/ff0c3bes
otcyeTa. [lepBoiiizakonHproTOHA
Macca tena. Cuna. [Ipunmun

9 CYTEPIIO3ULINH CHIL. BpToij)ﬁ 3aKOH bubmiorexa LIOK

. https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanibHOM TOUKU

10 Tpernii 3axkoH HproTOHA 111 bubmumoreka [IOK
MaTepUaAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8

» izizlszeMHpHoro taroteHus. Cuna Bu6moreka LIOK

https://m.edsoo.ru/ff0c3d00
[TepBassKOCMHUYECKAsICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koopdunment

13 TpeHus. Cuiia COpOTUBIIEHUS IPU bubnnorexa [HOK
IIBUKEHUU TEJIA B KUAIKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHO€ U BpamaTesibHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
teaa. MomeHnTcubl. I1neqocuis. https://m.edsoo.ru/ffOc41a6
VY cnoBusipaBHOBECUATBEPI0TOTENA
NMnynsc MaTepralbHONM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
HUMITyJTbCa. PeakTMBHOCIBIKEHIE
PaboTa 1 MOIIIHOCTH CHIIBL.

Kunernueckast sHeprust
16 = marepuambHOW TO'—IiI/I. BuGmiorexa LIOK
https://m.edso0.ru/ff0c4502
TeopeMaoON3MEHEHUMKMHETHYECKO
W SHEepruu
17 [loTeHumanpHas SHEPTHUsL. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenunanpHas SHEPTUsl yIpyro
neGopMHUPOBaHHON TPYKUHBI.
[ToTeHnManbHAsIHEPTUSATETIABOIN3H
MMOBEPXHOCTU3EMITU
IloTennmanepHele U
HenoTeHUuanbHbIe CHIIbL. CBS3b
paboThI HEMOTCHIIUATBHBIX CHJI C

https://m.edsoo.ru/ffO0c461a

18 W3MCHEHUEM MEXaHUYCCKOU Bu6mmorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPIUU CHCTEMBI Tell.
3aKOHCOXpPaHEHUSIMEXAHUUECKOU
SHEPTUHU
Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHIIbI bubnnorexa [HOK
19 ¢ u3MeHEHHEeM MEXaHHUYCCKOM https://m.edsoo.ru
SHEPIuu Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)
KonTponbhas padota no teme
20 <<KH11;zMaTHKa.p Jlunamuka. 3aKOHBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHS B MEXaHHUKE»
OCHOBHbIE TOJTOXKEHUS
21 MOJIEKYJIAPHO-KUHETUYECKOU bubnuoreka [IOK
Teopun. BpoyHOBCKOEIBHKEHHE. https://m.edsoo.ru/ff0c4dc2
Hudbdy3us
XapaxkTtep JBUKEHUA U bubnuoreka [IOK
99 B3aMMOJIEMCTBHUS YaCTHUI] BEIECTBA. https://m.edso0.ru
Mogenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPIBIX TET
93 Macca monekyin. KonmnuectBo bubnuoreka [IOK
BemiectBa. [locrossHHas ABoraapo https://m.edso0.ru
TennoBoe paBHOBeCHE. bubnmuotexa [JOK
24 Temmeparypa u e€ U3MepeHHE. https://m.edsoo.ru

[Ixanaremneparyplienbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

WUneansupiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

23 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemiepaTypa Kak Mepa
CpeIHell KHHEeTHYECKON SHEPTUU

26 ILII;I/II:KeHnﬂ MOJICKYI. ’ bubmorexa [JOK

https://m.edsoo.ru/ff0c511e
YpaBHenueMeneneena-
Kiraneiipona
27 3akon/lanbToHa. ["a30BbIC3aKOHBI Bubmmorexa LIOK
https://m.edsoo.ru
Jlaboparopras pabora bubmmoreka [JOK

28 «MccrenoBanue 3aBUCUMOCTH https://m.edsoo.ru
MEXTy TTapaMeTPaMU COCTOSHUS
Pa3peKeHHOTO Ta3a

29 N3onponeccel B uaeanbHOM rase u bubnnorexa [HOK
uXx rpaduyeckoe npencTaBICHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 CroCOObI €€ U3MEHEHUS. bubnuoteka [JOK
KonuuecTBoTeioTsr u pabora. https://m.edso0.ru/ff0c5952
BHyTpeHHSAA2HEPrUs0THOATOMHOTO
ujealbHOrorasa

31 BuasiTennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonnuecTBo TennoTsl npu bubnuoreka [IOK
TeruIonepeaye. https://m.edsoo.ru/ff0c5c36
AnuabatHelinporiecce

33 [IepBblil 3aKOH TEPMOJAVHAMUKH U bubnnoreka [JOK
€ro MpUMEHEHHUE K U30TMpoIieccaM https://m.edsoo.ru/ff0c5efc
Heob6patumocts iipoueCCOB B BuGmmorexa LOK

34 mpupone. Bropoii 3akoH

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunmun nevictBus u KI1/]

bu6mmoreka [IOK

35
TEIJIOBOM MAaIllUHBI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
36 K KII
L Kaprio i ero KIIL https://m.edsoo.ru
37 DKOJIOTUYECKHETIPOOIEMBITEIIIONHE bubnmoreka [JOK
preTuKu https://m.edsoo.ru
0606 i
38 «M(c)) I:j mmnﬂayp(; K3 ka. OcHO Bubmiorexa LIOK
sipHast pusrka. OCHOBBI
HEYIP https://m.eds00.ru/ff0c6938
TEPMOTUHAMHUKI
o K;)/IHTPOJ'ILHa}I pa6¢())Ta o TeMe BuGmmorexa LOK
«MonekynspHas pusmka.
y2Ip https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)
40 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnnorexa [HOK
Vcnapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
" AiCOHcI:)CTHaﬂOI;I OTHaOCI/ITeJII)Haﬂ BuGmiorexa LIOK
BIIQYKHOCTH B .
o R https://m.edsoo.ru/ff0c64d8
Hacsiennsiitnap
TBépnoe teno. Kpucrammueckue u
A
P i b norera LIOK
P e https://m.edsoo.ru/ff0c65f0
KPHUCTAJLIBL.
CoBpeMeHHbIeMaTepuallbl
. gnaeuanezne : K]ZH;T&J‘I:I/IS;IHI/ISI. BuGmorexa OK
bHAs TETUIOTA IIABJICHHUS.
ae " Hanst https://m.edsoo.ru/ff0c6708
CyOnumariust
bubmuorexa [JOK
44
Ypasnennerenioporogananca https://m.edsoo.ru/ff0c6820
| S e
PAL g P https://m.edsoo.ru/ffOc6bcc
3apsIoB
46 [IpoBOIHMKH, AUBIIEKTPUKHU U bubnnorexa [JOK

MOJTYITPOBOJTHUKH. 3aKOH

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXpaHEHHS AJIEKTPHUYECKOTO 3apsiia

B3aumopeiicTBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 Kynona. To4edHbIH IEKTPUIECKUI https://m.edsoo.ru/ff0c6eed
3apsa
Hanpssk€HHOCTB IIEKTPUYECKOro
T [TpuHuMn cynepno3suuuu bubmumorexa [IOK
AJIEKTPHUUCCKUX TOJICH. https://m.edsoo.ru/ff0c6df2
JInHUMHANIPSHKEHHOCTH
Pabota cuit 3eKTpocTaTHYecKoro
49  mons. HOTGHHI/IaJI.p Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6f00
Pa3zHocthnioTeHIIMATIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 BHZKTpiCTaTHquOM HOIJ)IG. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JM3IeKTprUaecKasimpOHUIIAeMOCTh
51 OnektpoémkocTh. Konaencarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH IJIOCKOTO
52 KOHlegcaTOpa. DHeprus Bubnuorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHACHCATopa
53 Jlaboparopnast pabota "U3mepenue 1 bubnuotexa [JOK
AJIEKTPOEMKOCTH KOH IeHCaTopa" https://m.edsoo.ru
[IpuHIMIT NENCTBUS U IPUMEHEHUE bubnnorexa [JOK
KOHJICHCATOPOB, KOMHPOBAILHOTO https://m.edsoo.ru
54 | ammapara, CTpyHHOI0 IpUHTEpA.
DNeKTpocTaTHYEeCKas3aIIHNTA.
3a3eMIIEHUEITeKTPOpHUOOpOB
DNEeKTPUYECKUM TOK, YCIOBHS €T0 bubnmnoreka [JOK
cyuiectBoBanusl. [I0CTOSHHBIN TOK. https://m.edso0.ru
55 | Cuua Toka. Hampsiokenue.
CormnpoTuBieHHeE.
3axkoHOMma yIsTydacTKaenu
56 [TocnenoBarenvHOE, MapaIeNIbHOE, 0.5 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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CMEIIIaHHOE COCIMHEHHE
npoBoAHKUKOB. JlaboparopHaspaboTa
((I/I3y‘-IeHI/IeCMeH.IaHHOI‘OCOGI[I/IHeHI/ISI

https://m.edsoo.ru/ff0c74f0

PE3UCTOPOBY
Pa6ota u moutHoCTH
57 3neKTpI/Iqe(;KI§ro TOKA. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7838
3axon/xoyns-Jlenna
3axoH Oma 111 HOJIHOM
(3aMKHYTOI) 2JICKTPUYECKOM IICTIH.

58 Kopotkoe 3ambikaHue. 05 bubmuorexa [JOK
Jlaboparopnas pabota «M3mepenune https://m.edsoo.ru/ffOc7ae0
O/1C ucroyHuka Toka u ero
BHYTPEHHETO COIPOTHUBIICHUS
DNeKTpOHHAas MPOBOIUMOCTh bubnnoreka [JOK

59 TBEPJIBIX METAJIIOB. 3aBUCUMOCTD https://m.edso0.ru
COIPOTHUBIICHUS] METAJIIOB OT
temrieparypbl. CBEpXIPOBOIUMOCTh

60 DIEeKTPUUYECKHI TOK B BaKyyMe. bubnunoreka [JOK
CBoiicTBa 3JIEKTPOHHBIX TyYKOB https://m.edsoo.ru
[TonynipoBoTHUKH, X COOCTBEHHAs

61 | Y MPHMECHAS IPOBOIUMOCTE. bubnnorexka [JOK
CoiicTBap—N-miepexoa. https://m.edsoo.ru/ffOc84ae
[TonynpoBoIHUKOBEIE TPUOOPHI
DNeKTpUUECKUi TOK B pacTBOpax U

62 paciuiaBax 3JIEKTPOJIMTOB. bubnuotexa [JOK
DIEeKTPOTUTHYECKASTUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamocTosTeIbHBIN 1 bubnmuotexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma

64 DnexTpuueckue mprudopsl 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA M UX PAKTHUECKOE
MIPUMEHEHHE.
[TpaBunarexHUKHOE30MaCHOCTH

https://m.edsoo.ru/ff0c86fc

65 O0600marmuiypox 1 bubmuorexa [JOK
«DIEKTPOANHAMHKAY https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme

66 «Quekrpocraruka. [TocTosHHBIM 1 bubmmorexa [IOK
AIIEKTPHUCCKHUiT TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

PezepBHbiii ypok. KonTposbHas
67 pa601;a o TZl\p/Ie ’ 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c8¢c56
"DnekTpoauHaMuka"

68 PezepBHblit ypok. O6o0maronmii 1 bubnnorexa [HOK

ypok o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KUIIACC

Ne KoanuecTBouacon
Jdarauszyue DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBLH
n/  Temaypoka Bcee KonTposbHbIepa IIpakTHyeckuepa
HUA blepecypcehl
I ro 00ThbI 00ThbI
[TocTossHHBIE MATHUTHI U UX
B3auMoOcicTBHE. MarHuTHOE II0JIE. bu6nmoreka [IOK

1 . 1
BekTop MarHUTHOW MHIYKIIUH. https://m.edso0.ru/ff0c9778
JINHUMMAarHUTHOUMHAYKIIUHA
MarsuTHOE 1oJjie IPOBOJHUKA C

2 TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BsanmMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHnas pabora «M3yueHue

3 MaFHII/I)THOf“)O noiﬂ KaTy'IJ_IKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlaGopatopHas pabota 1 1 bubnuoreka [JOK
«HccnenoBanue IeCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JIBUKYITYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. PaGora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTPOMarHUTHAS WHIYKITHS.

ToTok BekTopa MarHHTHOH bubmuoreka I{OK https://m.edsoo.ru

6 nHaykuuu. O/1C nHaykuun. 3akoH 1
ANEKTPOMArHUTHOW WHIYKIIHH
@apanes

7 JlabopartopHnas pabota 1 1 bubnuorexa [JOK

«HccnenoBanue BiIeHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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AJIEKTPOMArHUTHON MHIYKLIUH

NHnykTUBHOCTD. SIBIICHUE
camounaykiuu. J1C
CaMOUHIYKIIMH. DHEPIHUsl
MAarHUTHOTO TOJIS KATYIIKH C TOKOM.
DNeKTPOMarHUTHOECTIONE

TexHUYecKre yCTpOMCTBA U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTETHU
3JI€MEHTAPHBIX YACTHII,
WHYKIIMOHHAS TI€Yh

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

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

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
noJie. DJIEKTPOMarHuTHas
AHIYKIASD

KontponpHas paboTa o reme
«MarauTHoe moie.
3JICKTpOMaFHI/ITHaSII/IHIIyKIII/Iﬂ))

CB00o0/IHBIE MEXaHUYECKUE
Kosebanus. 'apMoHHueckue
KosiebaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpamenue sHeprun

JlaGopatopHas pabota
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl
rpy3a»

KonebarenbHbIN KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIC
Kose0aHus B UA€aTbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNOTUSAMEKTYMEXaHUIECKUMU U
ANEKTPOMAarHUTHBIMUKOJICOAHUSMHU

bubnnoreka IIOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6nuoreka [IOK
https://m.edsoo.ru/ff0caf06

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

bu6nuoreka [IOK
https://m.edsoo.ru/ffOch820



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

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIUU B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

Bbu6nunoreka LIOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJICOaHus.
Pe3onanc.
BrIHYXI€HHBICAJICKTPOMArHUTHBICK
osiebaHus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAJIbHBII
MEPEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA
U HaNPsDKEHUS

bubnnoreka IIOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [IponsBoactso,
neperaya u norpediaeHue
JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPa IEPEMEHHOTO
TOKa, JINHUM 3JIeKTpornepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU TTPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonp3zoBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOM
KNU3HU

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

21

MexaHnuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKopoCTh pacpOCTpAaHEHUS U ITTUHA
BOJHBIL. [lonepeunsie n
MIPOJIOJIbHBIEBOTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKkopocTh 3ByKa. [ poMKOCTh
3ByKa. Beicotarona. TemOp3ByKa

bubmuorexa [JOK
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/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHCKTpOMaFHI/ITHLIe BOJIHBI, UX

23 CBOMCTBA U CKOPOCTb. Bubmmorexa IOK
https://m.edsoo.ru/ff0ccfe0
[Ikana’neKTpoOMarHu THHIXBOJIH
HpHiurst pajtocsssi i bubmmnoreka LIOK https://m.edsoo.ru
24 teneBusieHus. Pazsurue cpeacts
cBs3u. Paguonokanus
o5 Kontponbnas padota «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOe pacipoCTpaHEHUE
26 CBETa B OJIHOPOJHOM Cpejie. bu6nmoreka [IOK
ToueuHblif HCTOYHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 OTI:a)KeHI/Iﬂ cera. [locrpoenue brbmmorexa LTOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubnnorexka HOK
[IpenenbHBINA YroJ MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaXKEeHUs
Jlabopartopnast pabora «M3mepenue bubmuotexa [JOK
29
MOKAa3aTelisl MPEJTOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 JIMH3E. CDOpM)l:;J'Ia TOHKOM J'II:/IH3BI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
JlaGopatopHas pabota bubmmorexa LIOK https://m.edsoo.ru
31 «HccrnenoBanue CBOMCTB
M300pakeHH B JIMH3AX»
Jucnepcus cBera. CI0XKHBINA COCTaB bubaunoreka [IOK https://m.edsoo.ru
39 6enoro ceera. L{Bet. JlTabopaTtopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepennus creta. Audpaxius bubmuoreka [JOK

ceta. [ludpaknuonnas pemerka

https://m.edsoo.ru/ffO0ced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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HOHCpC‘IHOCTB CBCTOBBIX BOJIH.

Bbu6nuoteka LIOK

34 [Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTieckue NpHOOpEI H yCTpOHiCTEa Bbubnuoreka LIOK https://m.edsoo.ru

35 1 yCJIOBHSI UX 0€30I1acCHOTO
MIPUMCHCHHUS
['panuIpl TPUMEHUMOCTH

36 KJIaCCHYECKOM MEXaHHUKHU. bu6nmoreka [IOK
[MocTynaTel crielanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMe1JICHUE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTMHBI
DHeprus u UMITYJbC

38 pENATUBUCTCKOMN YacTulibl. CBs3b bu6nuoreka [IOK
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHEPrUsnoKost
Kontponbnas pabota «Onrtuka.

39 OCHZEI:I cnemfanLHoﬁ TEOpUH bubnuorexa LOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»

40 ®oronsl. opmymna [1nanka. bubnmnorexka HOK
DHeprus v UMIyJabc HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHUE

41 (I)OTEB(I)(I)CKT&. OHLII[TBI A T. bubmmorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHUE
42 3171HUJTeI(7II)Ha nn(f)l(b(boma(b;ema. bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna» gorosdppexra
. ﬁzgg;::; ceera. Omerther 1. H. Butmorexa LIOK
. https://m.edsoo.ru/ff0d04a6
XUMHUYECKOEIeHCTBUECBETA
Texmirieckie yerpoiicrsa i bubmoreka IIOK https://m.edsoo.ru
44 MIPAKTUYECKOE TPUMEHEHHUE:

(boTORIEMEHT, POTOAATUHK,



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/
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CONTHEYHas OaTapesi, CBETOIUOT

Pemrenue 3amgad mo reMe «J1E€MEHTEI

but6mmoreka [IOK

45 KBaHTOBOW ONTHUKI https://m.edso0.ru/ff0d0302
Mopenb aroma TomcoHa. OnbIThI

46 Pe3§p(bopz[a 0 PaCCesTHHIO Ol- bubmmorexa LOK

https://m.edsoo.ru/ff0d091a
yacrtuil. [I1anerapHasmoaenpaToMma
bu6nuoreka [IOK

4 Hocrynateibopa https://m.edsoo.ru/ff0dOafa
Wzny4enue u nornomieHue GoToHOB
IIPU IIEPEXOE aTOMA C OJTHOTO bubmmoreka [IOK

48 .

YPOBHSI SHEPTHHU HA JAPYTOi. https://m.edsoo.ru/ff0dOafa
Bupasicnexktpos
BouiHoBbIe cBOiCTBa YacTuIl. BoiHbI

49 ne bpoitna. KopnyckyinsipHo- bubnmnoreka [HOK
BOJIHOBOU jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyUCHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubnmnoreka [JOK
OTIPEJICJICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3nydyeHus. Bnusuue bubmmorexa LIOK https://m.edsoo.ru
PaMOAaKTUBHOCTH HA KUBBIC
OpPTaHU3MBI
OTKpBITHE TIPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubmuoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacman. 'aMmma-u3inydenue
DHeprus CBS3H HYKJIOHOB B sifpe.

S nepubie peakuuu. S nepHbiin Bubmiorexa LIOK

53 peaktop. [Ipobaembl, mepCeKTUBEL,

OKOJOTHYCCKHEC aCIICKThI HﬂepHOﬁ
OHCEPICTUKU

https://m.edsoo.ru/ff0d1356
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54

55

DOneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
pPErUCTpalMK dJIEMEHTAPHBIX YACTHII.
KpyrasriicTon
«DyH1aMeHTabHBIEB3AUMOACHCTBU
s. EmuacTBodu3nyeckoi
KapTUHBIMUPAY

Bun 3sé3nnoro He6a. Co3Be3nus,
SIpKHUE 3BE3IbI, TTIAHETHI, UX BUIUMOE
nBrkeHue. CoHeyHasicucTeMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

Bbubmnoreka ITOK https://m.edsoo.ru

56

Connne. ConHeuHass aKTHBHOCTb.
WcTtounuk sHepruu ConHua u 3BE311

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

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3IBITTIaBHON
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
sBoJrorun CoJIHIIA U 3BE3T

bubmmoreka IIOK https://m.edsoo.ru

58

Muneunstii [Iyte — Hama I'anakTuka.
[Tonoxxenue u npuxenue ConHua B
lNamakTuke. ['aakTukm.
UEpHbleAbIPHI B APAXTAIAKTUK

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

59

Bcenennas. Pazberanue rajnakTuk.
Teopust bonboro B3peiBa.
PennkroBoensnyuenue.
Meraranaktuka

bubanoreka IJOK https://m.edsoo.ru

60

61

HepCHICHHBIerO6J'IeMLIaCTp0HOMI/II/I

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

bubaunorexa I{OK https://m.edsoo.ru
bubmmoreka ITOK https://m.edsoo.ru

62

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B DKOHOMHYECKOIA,
TEXHOJIOTHYSCKOM, COIMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH

bubmmoreka I{OK https://m.edsoo.ru
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YCJIO0BCKAa

63

64

65

66

O6o0maromuii ypok. Pois u mecto
(U3HKK B aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o0maromuii ypok. Poib
(bu3HYECKOI TeopHHr B
(hopMUPOBAHHUH TIPEICTABICHHUN O
¢bu3nveckoil kKapTUHE MUpa

O6o06maromuii ypok. Mecto
¢bu3nueckoil KapTUHBI MUpa B
o0111eM psly COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX
MPEJCTABICHUN O IPUPOJIE
PesepBHblil ypok. MarautHoe noiie.
DNEeKTPOMarHuTHAas UHIYKIHS

bubanoreka ITOK https://m.edsoo.ru

Bbubmnoreka ITOK https://m.edsoo.ru

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

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

67

PesepBubiit ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

bubmmoreka IIOK https://m.edsoo.ru

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» ®usuka, 10 knace/ Msikumes .., ByxoBues b.b., Corckuit H.H. non penakiueit [lapdpentreBoii H.A., AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemnienne»

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakmuei [lapdentreBoit H.A., AkiinonepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

1. ®usuka. 10 knacc. YueOHuUK aist 001eo0pa3oBart. opraHu3aliiil ¢ mpui.Ha 3JIeKTPOH. HocuTese: 0a30BbIid U TpodibHbINA ypoBHU/ [ 51.
Msxkumes, b.b. byxosues, Corckuit H.H./ M.: TIpocsemenue, 2020.

2. Kynepmreitn FO.C. ®usuka. luddepeHnmpoBanabie KOHTpodbHbIE paboThl.7-11kmacc.CII6.: U3a. Jom «Centsopoby, 2015.

3. ®usnka. «KOHCTPYKTOpP» CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccel: mocobue ass yuaurenei o0ieo0pa3onar.
yupexaenuit/ C.M. Auapromeukut, A.C. CioyxaeBckuii.- M.: IIpocsemenue, 2018.

4. CoopHuk 3aaa4 o ¢pusuke. 10-11 knaceel (k yueonukam ['.5. Mskumesa u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3anay no pusuke 175 10—11 knaceel: mocodbue s yyanmxcsi odnieo0pa3zoBar. opraHusanuii: 0a30Bbi U Ipoduil. ypoBHU /
H.A. ITapdentrena.- 5-¢ uza. M .: IIpocsemienue, 2017 r.

6. ®usuka. 3agaunuk. 10-11 kin.: [Tocobue nmns obmeoOpazoBart. yupexaenuii / PeimkeBud A. I1. - M.: [Ipoda, 2019.

7. TemaTU4eCKHE CaMOCTOSITEIbHbBIE U KOHTPOJIbHBIE paboThl o pusuke.10 knacc. / O.H. I'pomueBa.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuu. COopHuk 3a1a4 o ¢uszuke. Mocksa, poda, 2017 r

9. ®poHTanpHbIe TabopaTopHbIe PaboThI 1O (usuke B 7-11 kmaccax o6meodpazoBaTenbHbIX yupexaenusx: K. nus yuurtens / B.A. bypos,
FO.M. Muxk, b.C. 3Bopsikun u ap.; mox pea. B.A. bypoga, I'.I'. Hukudoposa. - M.: [Ipocsemenne: Yueb, mut., 2015

10. Kogudukatop 31eMEHTOB coiepKaHus U TpeOOBaHUN K YPOBHIO MOATOTOBKY BBIITYCKHUKOB 00IIE00Pa30BATEIBHBIX YUPEKICHUN TS
npoBenenus B 2024 rogy enuHoro rocyaapctBeHHoro sk3amena no ®U3NKE.

11. JI. A. Kupuk. ®usuka 10. COOpHHK CaMOCTOATENbHBIX U KOHTPOJbHBIX padoT. MockBa «Mnekca» 2019 r.

12. ®usuka. 10 kinacc: TexHOJIOrHYECKUE KapThl ypokoB 1o yueOnuky I'.5. Mskumesa, b.b. byxosuesa, H.H. Cotrckoro/ aBt.-coct. H.JIL.
[Tenareituenko.- Boarorpana: Yuurens. 2019.



13. I'.B. Mapkuna ®usuka 10 kinacc. [loypounsie miansl o yueonuky I'.51. Mskumesa, b.b. byxosuesa. B.: Yuureins, 2020.
14. COopHUK TECTOBBIX 33JaHUI JIsI TEMAaTHYECKOTO U UTOroBoro koutpossa. dusuka 10 kimacc. M.: «Murtennekr-Lentpy, 2019

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. bu6nmuoreka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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