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MNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 YpoBHS Ha YpPOBHE CpeAHEro oOmiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHUU U
TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUsI OCHOBHOHM 0Opa3oBarenbHOI nmporpammsl, npenactaBieHHbIXx B PI'OC COO, a taxxe ¢ yuyéTtom
(benepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U KOHLENIUHU MpernojaBaHus yuyeOHoro npeamera «Pu3nka» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit @enepaiuu, pean3yonux OCHOBHbIE 00pa30BaTEIbHbIC MPOTPAMMBI.

Conepikanuie mporpaMmsl 1o (GU3MKe HAMPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOydaroniuxcs 10—
11 xnaccoB npu oOydeHuu UX QU3MKe Ha OaA30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO noaxoza. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBaHusM OGI'OC COO k maaHUPyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM O00yuYeHus,
a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3aluud MEXIPEIMETHBIX CBsi3ed (U3UKKM C €CTeCTBEHHO-HAyYHbIMH Y4eOHBIMU
npenMeraMu. B Hell omnpeaensitoTcs OCHOBHBIE LENH U3y4YeHUS (U3MKM Ha YpOBHE CpelHero oduiero oOpa3oBaHusl, MUIAHUPYEMbIE
PE3yNbTAaThl OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METANPEAMETHBIE, MpeMeTHbIE (Ha 0a30BOM ypOBHE).

[Iporpammanou3uKeBKIIOYACT:

® [UIaHUpPYEMBbIC pe3yJbTaThl OCBOEHUS Kypca (M3MKU Ha 0a30BOM ypOBHE, B TOM UHMCJE MPEIMETHBIE pe3ybTaThl MO rojaM

oOy4eHMUs;

e cojepkaHue yueObHoro npenmera «Ou3uka» 1o rojgam o0ydeHus.

du3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyIAas B KayecTBE y4yeOHOro MpeiaMeTa B IIKOJIE, BHOCUT
CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUU 00 okpyskatomieM Mupe. [IkonbHbIN Kypce QU3NKH — cUcTeMOOOPa3yIOIIHii 1151 €CTECTBEHHO-
HAYYHBIX Y4YeOHBIX MPEIMETOB, MOCKOJbKY (PU3UUYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOLIECCOB M SIBJICHHUM, M3ydyaeMbIX XHUMUEH,
ouonorueil, gusndeckoil reorpadueil u acrpoHomueil. Vcmnonp3oBaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHHUM OmpenensieT
XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHUH B cdepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, TOJTYYEHHS HOBBIX
MaTepHaiOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue pu3mkyu BHOCUT OCHOBHOM BKJIaJ B POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOydaromuxcs, B (OpMUPOBAHHE YMEHUN MPUMEHSITh HAYYHBIM METOJ| TO3HAHUS NPHU BBHIMOJIHEHUH HUMH Y4YEOHBIX
HUCCIIEI0OBAHUN.

B ocHoBy kypca ¢u3uKu A7 YPOBHSI CpeHETo 001ero o0pa3zoBaHus MOJIO0KEH Pl UACH, KOTOPbIE MOKHO paccMaTpUBaTh Kak
IIPUHLUIIBL €r0 TOCTPOCHMUS.

Hoes yenrocmunocmu. B cOOTBETCTBUH C HEH Kypc SIBJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/IesioB
¢u3uKH, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOW, TaK U COBPEMEHHOU (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuan Kypca (GU3NKU 00beIWHEH BOKPYT (Qu3myeckux Teopuid. Bemymum B
Kypce sBisieTcst (popMHUpOBaHKE TPEACTABICHUHM O CTPYKTYPHBIX YPOBHIX MaTepuH, BELIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peamusanusi TpenrioyiaracT HWCMOJB30BAaHWE TYMaHUTApPHOT'O TOTEHIHANa (DU3UYECKOW HayKH,
OCMBICJICHHE CBSI3M Pa3BUTHs (DU3MKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U DKOJIOTHYECKUMU
poOIEeMaMH.

Hoess npuknaonoiui nanpasnennocmu. Kypc (u3ukn mpenamnonaraeT 3HAKOMCTBO C IMUPOKHM KPYrOM TEXHHYECKHX U
TEXHOJOTUICCKUX MPUIOKCHUH H3yUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCpeICTBOM BBEJICHHUS JIEMEHTOB COJCPIKAHUS, TTOCBAIIEHHBIX 3KOJOTHYECKUM TTpolieMam
COBPEMEHHOCTH, KOTOPBIC CBS3aHbI C pPAa3BUTHEM TEXHUKH M TEXHOJIOTHHA, a Takke OOCYXJICHHsS MpoOJeM palroHaIBLHOTO
MPUPOIOTIOIE30BAHMS M SKOJIOTHICCKOM 0€30MaCHOCTH.

Crep)KHEBBIMUA DJIEMEHTaMH Kypca (M3MKH HA YpPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUs SBISAIOTCS (DU3UYECKHE TEOPUU
(bopMupoBaHHE TIPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3NUCCKOW TEOpUH, POJU (PYHIAMEHTAIBHBIX 3aKOHOB M NPHHIIMIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPHPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHWM, JJIS ONHUCAHUS ECTECTBCHHO-HAYYHBIX SBJICHUN M
MIPOIIECCOR).

CHCTEeMHO-/IeATeIbHOCTHBIN TOIX0/ B Kypce (M3HMKH peaqu3yeTcsl MPEeXkJe BCEro 3a CYET OpraHu3alid SKCIECPUMEHTATBHON
JESATCIIBHOCTU oOy4Jarommxcs. [[is 6a30Boro ypoBHs Kypca (pH3UKHA — 3TO HCIIOIB30BAHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB M JIa0OpPaTOpPHBIX paboT, KOTOpbIe B TNporpamMmme 1o (u3uke OOBEIWHEHBI B OOIIMA CIIMCOK YYCHHYSCKUX
NpaKTUYEeCKUX paboT. BblmeneHne B yKa3aHHOM IepevyHe J1adOpaTOPHBIX paldoT, MPOBOJMMBIX IS KOHTPOJS U  OIICHKH,
OCYIICCTBIISICTCSI YYaCTHMKaAMH 00pa30BaTEIbLHOrO Mpollecca HCXOJsd M3 OCOOCHHOCTEH IUTAHMPOBAHUS M OCHAICHHMsS KaOuHeTa
¢usuku. [Ipu sTOM oOecreynBaeTcs OBJAJICHUE OOYYArOIIMMKCS YMEHHUSMHU TPOBOJAWTH KOCBEHHBIC HM3MEPEHHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIUYMH M IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKCHHBIX THITOTE3.

Bosbiroe BHUMaHUE yIEISCTCS PEIICHUIO PACYETHBIX M KA4eCTBEHHBIX 3ajad. [Ipu 3TOM IS pacu€THBIX 3aJ1ad MPHOPUTETOM
SIBJISIFOTCS 3/1a4¥ C SIBHO 3aJIaHHON (PU3NYECKON MOJICIIBIO, TTO3BOJISIFOIINE TPUMEHITh H3yUYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jeia Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/ienoB. /i KaueCTBEHHBIX 3a7a4 MIPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
00BsICHEHUE TPOTEKaHUs (PU3UUECKUX SBJIICHHH M MPOILIECCOB B OKPYIKAIOIIEH KM3HHU, TPEOYIOIe BhIOOpPa PU3NICCKON MOJCIH IS
CUTYAIINH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PI'OC COO k MaTepHallbHO-TEXHHUECKOMY OOECIeUeHHI0 Y4eOHOro mporecca 0a30BBIM
ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO OO0IIero oOpa30oBaHUs JOHKEH M3y4daThCsS B YCIOBHSAX IMPEAMETHOrO KaOWHETa (QU3UKH
WM B YCIOBHUSX HMHTETPHPOBAHHOTO KaOWHETa IPEJIMETOB €CTECTBEHHO-HAyYHOrOo MHKIA. B kaOuHere (PU3MKU JOKHO OBITH
HE0OXouMOe J1abopaTopHOEe O00OpYJAOBAHHUE JJIsi BBITIOJIHCHHS YKa3aHHBIX B NMpOTrpaMMe IO (U3MKE YYCHHUYECKHX IMPAKTHICCKUX
paboT M IEMOHCTPAIIMOHHOE 000PYI0BAHHE.



JlemoHcTpalmoHHoe 000py1oBaHue (POPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM MUHUMAJIBHON JOCTATOYHOCTH U 00ECTIEYNBAET

IMOCTAHOBKY IICPCUYHCICHHBIX B IIPpOrpamMme I10 (1)I/I3I/IKC KIIFOYCBBIX I[GMOHCTpaLII/II\/’I AJId UCCIICAOBAHUA HN3Yy4YaCMBIX SIBJICHUN U

MIPOLIECCOB, IMIUPUUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOOpyAOBaHUE Ui YYEHUUYECKHUX MPAKTHUYECKUX paboT (opMmupyeTcss B BHJIE TEMAaTHUYECKMX KOMIUIEKTOB U
o0ecrieynBaeTcsl B pacyéTe OAHOIO KOMIUIEKTa Ha JByX oOydarommuxcs. Temarnueckue KOMIUIEKTHI JabOpaTopHOro o00pyaoBaHU S
JOJDKHBI OBITH TIOCTPOEHBI HAa KOMILJIEKCHOM HCIOJIb30BAHMM aHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX

M3MEPUTENbHBIX CUCTEM B BUJI€ LU(POBBIX J1aOOpaTOPUi.
OCHOBHBIMHU LIETSIMU U3Yy4€HUS (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMuUpoBaHNE HHTEPECA U CTPEMIICHHS O0YJarOIUXCS K HAYYHOMY M3YYCHHIO TIPUPOIBI, PA3BUTHE WX HHTEIICKTYTbHBIX H
TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHMsI U (OPMHUPOBAHHE HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOITIM
SIBIICHUSIM;

(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3y4YCeHHUs OCHOB CTPOCHUS MaTepuH U (PyHIaMEHTAIBLHBIX 3aKOHOB
bu3uky;

(dbopMHpOBaHNE yMEHUI OOBSICHATH SBJICHUS C UCTIOJIF30BaHUEM (PH3MUYECKUX 3HAHUI M HAYyYHBIX JI0KA3aTEIbCTB;
(dbopMHpOBaHHe MPECTABICHUI O POy (PU3UKHU ATl pa3BUTHA JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHUe 3THUX Iielield 00ecreunBacTCs PEIICHHEM CICAYIONUX 3a/Jad B TPOIECCe HM3Y4YeHHUs Kypca (U3MKH Ha YPOBHE
CpeaHero oOIero oopa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HAHUN 00 OO0mUX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIOYash MEXaHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPODU3UKY;

dbopMupoBaHUE YMEHHUI MPUMEHSATh TEOPETUYECKHE 3HAHUS Uil OOBsSCHEHUS (U3NYECKUX SIBICHHWM B TMPUPOJE W IS
MPUHATHS IPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS Pa3IWYHBIX 33/a4 C SIBHO 3aJlaHHOM (PU3NYECKOW MOJENblo, 3a1ay, MOpa3yMEeBarOIINX
CaMOCTOSITEIbHOE CO37[aHe (PU3NIECKON MOJICNIH, aJIeKBAaTHOM YCIOBUSIM 3aauu;

MOHUMaHue (PU3NYECKMX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U TEXHOJOTHYECKHX MPOIECCOB, HX
BJIMSIHUSI HA OKPYKAIOILYIO CPENY;

OBJIAJICHUE METOJAAMH CaMOCTOSITEIBLHOTO IUIAHUPOBAHUSA U TMPOBEACHUS (DU3MUECKHX ODKCIEPUMEHTOB, aHalu3a |
WHTEpIpeTanuy NHHOPMaIIUU, OTIPEICIICHUs TOCTOBEPHOCTH MOJYyYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBUH ISl PA3BUTHS YMEHHUM TPOCKTHO-UCCIEA0BATEIbCKON, TBOPUECKON AEATEIBHOCTH.



Ha m3yuenne ¢usuxu (6a30BbIii ypOBEHb) Ha YPOBHE CpeaHero obmiero oopasoBanusi orBoautcs 136 gwacos: B 10 kmacce — 68
yacoB (2 yaca B Hezenmo), B 11 kiracce — 68 4acoB (2 yaca B HEJEIO).

[Ipennaraemblii B mporpamMme No (U3MKE MNEpeyeHb JIA0OPATOPHBIX M MPAKTHUECKUX padOT SIBISIETCS PEKOMEHIOBAaHHBIM,
YUHUTENb JeNIaeT BHIOOP MPOBEACHUS TaO0OPAaTOPHBIX padOT U OMBITOB € YYETOM MUHIUBUIYATBHBIX OCOOCHHOCTENH 00YyYarOMIMXCS.



COJAEPKAHUE OBYYEHUSA

10 KJIACC

Paszpgen 1. ®u3nka 1 MeTOabl HAYYHOI'0 ITO3HAHMUS
®usnka — Hayka o mpupone. Hayunele MeToabl IMO3HAHMS OKpY’Karomero Mupa. Ponp skcnmepuMeHTa M TEOpUH B IpoLecce
MO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (usnueckux sBieHUA M mporeccoB. Haydnele rumnore3sl. Pu3anyeckue 3aKOHbBI U TeOopuu. ['paHHUIIbI
MPUMEHUMOCTU (PU3MUECKHUX 3aKOHOB. [IpyHIIMI COOTBETCTBUS.
Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUH COBPEMEHHOW HayYHON KapTHUHBI MUpPA, B MPAKTUYECKOH JAEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu
Amnanorossie U HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwkeHne. OTHOCUTENIBHOCTh MEXaHUUeCKoro JaBmxkeHus1. Cuctema otcuéra. TpaekTopusi.

[TepemMenienue, CKOPOCTh (CpeIHSST CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTEPHATbHONW TOYKH, MX MPOCKIIMH HA OCH
cucteMbl KoopauHat. Clo)KeHHe MePEMEIICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSAMOIMHENHHOE IBIDKEeHHE. [ padyiky 3aBHCMMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TTyTH
U TIepeMeIeHUs MaTepUaIbHOW TOYKH OT BPEMECHHU.

CBobopaHOE majieHne. Y CKOpeHHe CBOOOIHOTO IMaICHHUS.

KpuBonuneitHoe nBmwkeHue. [[BrkeHHe MaTepuaabHONH TOUKH MO OKPY>KHOCTH C TIOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEHHAs1 CKOpoCTh. Ilepron n yacTora obpamenus. [leHTpocTpeMuTebHOE YCKOPEHHE.

TexHuYecKre yCTPOWCTBA U MIPAKTUUECKOE MPUMEHEHHE: CITUIOMETD, IBIKEHUE CHAPSJIOB, IICITHBIE U PEMEHHBIC TIEpeIaun.

Jlemoncmpayuu

Mogenb cHCTeMBI OTCUETA, HILTFOCTPAIUS KHHEMATHICCKUX XapaKTEPUCTUK JIBUKCHUS.

[IpeobpazoBanue ABMIKEHUN ¢ UCIIOIB30BAaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienre nBrkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOIHOTO TaICHUSI.

Hamnpagnenue ckopocTu npu IBUKEHUU 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

N3yueHne HEpaBHOMEPHOI'O IBMKEHUS C LENBIO OIIPEACIICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXKY IMYTSIMH, IPOMJIECHHBIMHU TEJIOM 3a IOCIEJ0BATEIbHbIE PABHBIE MPOMEXYTKH BPEMEHH IIPU
PAaBHOYCKOPEHHOM JBWKEHUHN C HAYaJIbHON CKOPOCTBIO, PABHOMU HYJIIO.

N3yueHne NBUKEHMS IIApUKa B BA3KOM JKMJIKOCTH.

N3ydenue nBuxkeHus tena, OpouIeHHOr0 TrOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHnun otHocuTensHOCTH ['anunes. [lepoiit 3akoH HeroToHa. IHEpIMabHBIE CHCTEMBI OTCUETA.

Macca Ttena. Cuina. [Ipunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa aist matepuanbHoi ToukH. Tpernit 3akoH HeroToHa
JUISL MATEPUAIBHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna Tsoxectu. [lepBas kocmMudeckas CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1mokosi, CKojabxeHus, kadeHus). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUsl CKOJIBXEHUS U CUJIa TPEHUs
nokosi. Koapdunment tpenus. Cuma conpoTUBICHUS IPU JIBUKEHUU Tella B AU IKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpaliaTelbHOE IBUKEHUE aO0COIIOTHO TBEPAOTO Tea.

MOMEHT cuJjibl OTHOCUTEIBHO OCH BpalieHus. [lneuo cunbl. Y cinoBusi paBHOBECHs TBEPAOIO Tea.

TexHnueckne yCcTpoucTBa U MPaKTUUECKOE PUMEHEHHE: TOAIINUITHUKY, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHrE UHEPLINH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIMX TEI.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JIe(hOpMAIIUH.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U MaJCHUH.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAUEHUSI U CKOJIb)KEHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tena. Bubl paBHOBECHS.

Yuenuueckuti sxcnepumenm, nabopamopHuvle pabomul

Nzydenne nBukeHus: OpycKa Mo HAKIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOLIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux Aeopmanuu.

HccenenoBanue ycinoBUi paBHOBECHS TBEPIOIO TEJa, UMEIOLIET0 OCh BPAILICHHUS.



Tema 3. 3aKOHbI COXPAHEHUS 8 MEXAHUKE

Nmiynbc MaTepHanbHON TOYKH (TENa), CUCTEMBbl MaTEpPUANIBHBIX TOYeK. MIMIynbC CUIIBI M MU3MEHEHHE MMITYJIbCa Tela. 3aKOH
COXPaHEHMsI UMITyJIbca. PeakTHBHOE IBM)KEHUE.

Pa6ora cuinbl. MOIIHOCTB CHJIBL.

Kunernueckas sHeprus MarepuajibHON Toukd. Teopema 00 M3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenuuanbHas sHeprus. lloreHunanbHas 3Heprus ynpyro JaedopMUpPOBaHHOW MpyKuHBL. [loTeHIManbHas SHEprusi Tena
BOJIM3U OBEPXHOCTU 3EMIIH.

[ToTenuuanbHble W HEMOTEHUUANbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHUHUATIbHBIX CHJI C M3MEHEHHEM MEXaHWYECKON SHepruu
CUCTEMBI Tell. 3aKOH COXPAHEHMSI MEXaHUYECKOU SHEPrUu.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJNET, JBUKECHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYyJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon noTeHMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydenue aOCOIIOTHO HEYNPYToro yapa ¢ HOMOILBIO IBYX OJUHAKOBBIX HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIb C U3MEHEHNEM MEXaHMUECKOM SHEpruu Teaa Ha IpUMepe pacTsyKEeHHUs] pe3UHOBOTO JKIyTa.

Paznen 3. Mosiekyasipuasi Gusnka ¥ TepMOAUHAMHUKA

Tema 1. OcHo6vl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KMHETHUECKONH TEOPUH M UX OINBITHOE 00ocHOBaHue. bpoyHoBckoe neuxkenue. Auddysusi.
XapakTep ABWKCHHSI W B3aUMOJICHCTBUS YaCTHUI[ BelIecTBa. MOJENM CTPOCHHS Ta30B, KUIKOCTEH U TBEPIABIX TET U OOBICHEHUE
CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojieieil. Macca u pazMepsl MmoJiekyia. KonnuectBo Bemectsa. [loctosinnass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkama remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KHHETUYECKOW TEOPHUH UACAIBHOTO ra3a. AOCOIIOTHas
TeMIlepaTypa Kak Mepa CpeHEN KMHETUYECKON HEPIUM TEIUIOBOTO ABWKEHUS yacTull rasa. [llkama tremneparyp KensBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeiipona. 3akon JlanpToHa. M3omporiecchl B HACAIBHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. [ padudeckoe npeacTaBieHne U30MPOILIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuuyeckre ycTpoiicTBa U MPaKTHUECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu



OMBITHI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIeCTBa, POTOrpaduu MOJIEKYJI OPraHMUYECKUX COCTMHEHUM.

OnpIThl 10 TG GY3UN KUAKOCTENW U ra3oB.

Mogenb OpOyYHOBCKOTO JBUKEHUS.

Mogens onbita ITepHa.

OnbIThI, 10Ka3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHUS.

Monens, WIITIOCTpUpYIOLIas IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCyJa.

OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS UACATBHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabonul

Omnpenenenre Macchl BO3/1yXa B KJJACCHOW KOMHATe Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATBHI, IaBJICHUS U TEMIEPATypbl BO3LyXa
B HEW.

HccnenoBanue 3aBUCUMOCTH MEX/Ty MapaMeTpaMu COCTOSIHUSL Pa3peskeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoounamuxu

TepMmoanHamuueckasi cucrema. BHyTpeHHSIs HEprusi TepMOAMHAMHYECKON CUCTEMBlI U crocoObl e€ m3MeHeHus. KommuectBo
TEIUIOTHl U paboTa. BHyTpeHHss sHEprus OJHOATOMHOTO WJEalIbHOTO rasza. Buipl Temnonepenauyu: TEIIONPOBOJHOCTb, KOHBEKIIUS,
U3JIy4deHHe. Y IeJIbHas TEIUIOEMKOCTh BelecTBa. KolnuecTBO TEII0ThI P TEIUIONepeaaye.

[Tonsitue o0 agmabatHoMm mpornecce. IlepBwiii 3aKoH TepMoAMHAMHKHU. [IprMeHeHHE NepBOro 3akOHAa TEPMOJUMHAMHUKUA K
u3onpoueccam. I'papuueckas HHTEpIipeTalus paboThl rasa.

Bropoii 3akoH TepmonuHamuku. HeobpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBbie MamuHbl. [IpuHIUIIBI eiCTBUS TEMIOBBIX MaliuH. [IpeoOpa3oBanus SHEPTUU B TEIJIOBBIX MamuHax. Koadduuuent
noJjie3Horo JiedctBus TeruioBod MamuHbl. [ukn KapHo u ero kosdduumeHT mojie3HOro NeHCTBUA. DKOJIOTHYECKHE MPOoOJIeMbl
TETUIO3HEPTEeTUKH.

Texnuuyeckue ycTpoiicTBa M MPAKTUYECKOE TMPUMEHEHHUE: JBUTATeNlb BHYTPEHHErO CropaHusi, OBITOBOM XOJOIWIbHHUK,
KOHJIULIUOHED.

Jlemoncmpayuu

N3meneHnne BHyTpEeHHEN SHEPTUU TeJla IPU COBEPIICHUH paObOThI: BHUIET MPOOKH U3 OyTHUIKU MO ACHCTBHEM CKAaTOTO BO3yXa,
HarpeBaHue 3dupa B JaTyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPAITHS).

N3meHeHre BHYTpeHHEM 3Hepruu (TeMiiepaTyphbl) Tella [pu TeIionepeaye.

OnbIT 110 aabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuil osxcnepumenm, nabopamopHule pabomul

N3mepenue ynenbHON TEeMI0EMKOCTH.



Tema 3. Aepecammusvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHAeHcaus. Vcnapenue u kuneHue. AOCONIOTHAS U OTHOCHUTENIbHAS BIAXKHOCTh BO3AyXa. HacklleHHBIH
nap. YaelnbHas TEII0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KpucTauioB. JKuakue kpuctauibl. COBpeMEHHbBIC
Martepuansl. [lnaBienue u KpucTauuzanus. Y aenbpHas TeraoTa miaBienus. CyomuManus.

VYpaBHeHHe TerIoBoro OanaHca.

TexHu4eckrue yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHWE: TUTPOMETP U TCUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYyUYCHHS
COBPEMEHHBIX MaTepHUalIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBIIICHHBIX MMAPOB.

Kunenue npu noHMXEHHOM JTaBJICHUH.

Cnioco0Obl U3MEpPEHHs BIAKHOCTH.

HabGmronenre HarpeBanus U TUIaBJICHUS KPUCTAJUTMUECKOTO BEIIeCTBA.

JlemoHCTpanus KpuCTaljIoB.

Yuenuueckuil axcnepumenm, nabopamopHule pabonul

N3mepeHne OTHOCUTENIBHON BIIAXKHOCTU BO3/1yXa.

Pa3znea 4. DiekTpoaMHAMHMKA

Tema 1. Inekmpocmamuxa

DnekTpu3zanus Tel. JIEKTPUUYECKH 3apa. J[Ba BUaa 3JIeKTpUUECKUX 3apAn0B. [[pOBOIHUKY, TUIIEKTPUKU U MTOTYTIPOBOAHUKH.
3aKOH COXpPaHEHHUs JIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbl »yeKTpuuecKuil 3apsia. OJekTpuueckoe mone. Hanpsx€éHHOCTh
ANEKTPUYECKOTro nosis. [IpuHIun cynepno3unuu 31eKTpUYecKux mnosueu. JInHuM HanpspkEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun osnexrpocratmyeckoro mons. llorennuman. PasHocte moTeHnuanoB. [IpoBOJAHWKM U JUAIEKTPUKA B
AIEKTPOCTATUUECKOM ToJie. [usnexkTpudeckas MpOHUILIAEMOCTb.

DnekTpoéMkocTb. KonaeHcaTop. DIeKTpOEMKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPTHUs 3apsKEHHOTO KOHJEHCATOPA.

TexHruueckue yCTpOMCTBA U MPAKTHYECKOE IPUMEHEHUE: JIIEKTPOCKOIL, AIEKTPOMETP, MIEKTPOCTATUUECKAS 3aLUTA, 3a3EMIICHUE
ANEKTPONPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN anmapar, CTPYWHBIN PUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ NPUHLMII ACUCTBHS DJIEKTPOMETPA.

B3anmopeincTBrue Ha3JIEKTPU30BAHHBIX TEIL.



DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThuyecKas 3alura.

JIUDIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT TUIOMIAAX TUIACTHH, PACCTOSIHHUSI MEXKIY HUMU U TUIICKTPUUECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsHLKeHHOTO KOHASHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabonul

N3mepenue 251eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuit mok. Toxu ¢ paziuunvix cpeoax

DNIeKTpUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS dJIEKTpUUecKoro Toka. Mcrounuku Toka. Cuna Toka. [TocTosSHHBIN TOK.

Hanpsioxenue. 3akon Oma 1J1s ydacTka 1enu.

DNEeKTpUYECKOe COMPOTHUBIICHHE. YAENbHOE CONPOTHUBIEHUE BeulecTBa. [locienoBaTenbHOE, MapaiebHOE, CMENIaHHOE
COCIMHEHHUE TTPOBOTHUKOB.

PaGora snexrpuueckoro Toka. 3akoH Jlxxoyins—JleHia. MonHOCTb AMEKTPUYECKOTO TOKA.

DNEeKTPOJBUKYIIAs CHUJIa U BHYTPEHHEE CONMPOTHUBIICHUE UCTOYHUKA TOKA. 3akoH OMa JUIst TOJTHOM (3aMKHYTOM) 3J€KTPHUUECKON
nenu. KopoTkoe 3ambikaHue.

DONeKTpOHHAass  MNPOBOAUMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTb  CONPOTHUBIICHHS  METAJIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOAUMOCTb.

DnexkTpudeckuii Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[MonynpoBoauuku.  CoOCTBEHHass M NpUMECHass  MPOBOAMMOCTh  MOJYNpoBOAHMKOB.  CBoiicTBa  P—N-mepexoja.
[TorynpoBOHUKOBBIE TPUOOPHI.

DIIEKTpUUECKUI TOK B paCTBOPaxX M pacIljlaBaX JIEKTPOIUTOB. DIIEKTPOIUTUUYECKAS] TUCCOLUALINS. DIEKTPOIH3.

DJNeKTpUUecKuil TOK B razax. CaMoCTOSTENbHBINA U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [na3ma.

TexHuueckne yCTpOHMCTBa M  MPAKTUYECKOE MPUMEHEHHE: aMIEpPMeTp, BOJBTMETP, pEocTaT, WCTOYHUKHA TOKa,
AJIEKTpOHArpeBaTeIbHbIe TPUOOPHI, ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN TNOJI, TEPMUCTOPHI U
(OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN INO/I, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOLIAU TOTIEPEUHOTO CEYEHUsI U MaTepuara.

CMmenranHOe COeIMHEHNUE MPOBOJHUKOB.



IIpssMoe m3MepeHHe dIeKTpoABMKYIIEH cuibl. KOpoTkoe 3aMblKaHHME TallbBAHUYECKOIO JJIEMEHTAa M OLIEHKAa BHYTPEHHETO
CONPOTHUBIICHHS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoii pa3psan 1 MPpOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSAS MPOBOAUMOCTD AUOJA.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

N3yueHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 51eKTpoABMKYIIEH CHIIbI HCTOYHHKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

HabGmtonenue snexkrponusa.

MexknpeaMeTHbie CBA3H

Nzyyenne kypca ¢pusnku 6a3oBoro ypoBHs B 10 Ki1acce ocymiecTBIseTCs ¢ YUYETOM COACpKATENbHBIX MEKIIPEIMETHBIX CBSI3EH C
KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

MeosicnpeOomemuvie nonamus, CBSI3aHHBIE C M3YYEHHUEM METOJIOB HAy4YHOTO IO3HAHHUA: SIBJICHHE, HAy4YHbIH (DaKT, TUIOTE3a,
¢bu3nyeckasi BeIM4HMHA, 3aKOH, TEOpUsl, HAOJIIOICHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUH, JMHeWHas ¢yHKOus, napalosa, rumepbona, MX TIpaduKd U CBOICTBA,
TPUTOHOMETPUYECKUE (YHKIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHl U HX
IIPOEKIIMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocua: mexanmdeckoe JIBW)KEHHE B JKUBOM mnpupoae, nud¢ys3us, ocMoc, TEIUI00OMEH >KHUBBIX OPTraHU3MOB (BHUJbI
TEIUIONIEPEAAYH, TEINIOBOE PABHOBECHE), dJIEKTPUUECKHE SIBIICHUS B )KUBOMW IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA
TBEPBIX T, KUIKOCTEH U T'a30B, AEKTPUUECKHAE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs IUCCOLMALIN, TaJbBaHUKA.

l'eoepagpus.: BIaXHOCTh BO3/1yXa, BETPbI, 6ApOMETpP, TEPMOMETP.

Texnonocua: mnpeoOpa3oBaHHWE JBWKEHUM C HCIOJb30BAaHUEM MEXAaHU3MOB, YY€T TpPEHHS B TEXHHUKE, MOJIIUITHUKY,
UCIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHMKE (pakeTa, BOAOMET U JpyTUe), IBUTaTelb BHYTPEHHErO CropaHusi, mapoBas
TypOHHa, OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU TOIyYEHHUsS] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIeé HAHOMAaTEPHAJIOB,
M HaHOTEXHOJOTHMM, DJEKTpPOCTaTWYecKass  3alllUTa, 3a3€MJIGHHE  JJIEKTPONPHOOpPOB,  KCEPOKC, CTPYWHBIM  MIPUHTED,
3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHbIE TPUOOPHI, TabBaHUKA.



11 KJIIACC

Pa3znen 4. DnexkTpoaunamuka

Tema 3. Macnummnoe noye. INeKmMpoOMACHUMHAA UHOYKUUS

ITocTrosiHHBIE MarHUTHL. B3auMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe nosie. Bekrop marauTHOW MHAYKIUU. [IpuHImn
CYyNEpIO3UIMA MAarHUTHBIX NoJiel. JIMHMM MarHUTHOM WHAYKUMW. KapTWHAa JIWHHM MAarHATHOM WHIYKUHMH TOJS TMOCTOSHHBIX
MarHMTOB.

MaruuTHOE TOJIE TPOBOAHMKA C TOKOM. KapTuHa JTWHUN WHIYKIIMM MArHUTHOTO MOJS JUIMHHOTO MOPSIMOTO MPOBOJHHUKA M
3aMKHYTOTr'0 KOJIBIIEBOI'O TPOBOJAHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaeicTBre NIpOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaysib W HampaBieHHE. J[BHKeHHE 3apsSKEHHON YacTHIIBI B OJIHOPOJTHOM MarHUTHOM Toyie. PaGorta cuiibl
JlopeHna.

SIBrieHnE >MEKTPOMArHUTHOW MHAYKIHWHU. [[OTOK BeKkTOpa MarHMTHOM MHAYKIMH. DJIEKTPOABUXKYIIAs CUIa MHAYKIMH. 3aKOH
AJEKTpOMarHuTHOM nHaykuu dapanes.

BuxpeBoe »snekTpudeckoe mojie. DJEKTPOABWKYIIAs CUla MHIAYKIMM B MPOBOJHUKE, IBIXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MAarHUTHOM IIOJI€.

[IpaBuio Jlenua.

NHayKTUBHOCTH. SIBlIeHHME CAMOUHAYKIMU. DJIEKTPOABIKYILAS CUJIa CAMOUHAYKIIHH.

DHEPrusi MarHUTHOTO TMOJIs KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHHUE: TOCTOSIHHBIE MArHHUTBI, 3JIEKTPOMAarHuThbl, 3JICKTPOIABUTATEIIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO IMyYKa MarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MarHUTHOTO TIOJIS.

B3anmopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JelictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBIIEHUE PNEKTPOMATHUTHOM MHIYKIIUU.

IIpaBuiio Jlenna.



3aBUCHUMOCTD JIEKTPOABUKYIIECH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHUS MArHUTHOT'O MOTOKA.
SIBiIeHME CaMOMHAYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

N3ydyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MArHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOM WHTYKITUH.

Paspnen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenpHas cuctema. CBoOOAHBIE MexaHUUYeckue Koiebanusa. ['apmonuueckue xonebanus. Ilepuoa, yacrora, amMmntyaa u
¢daza xonebanuii. [IpyxuHHbII MasTHUK. MaTeMaTUUEeCKUI MasiTHUK. Y paBHEHUE TrapMOHUUYECKUX KoneOanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiii KOHTYp. CBOOOAHBIE JEKTPOMArHUTHBIE KOJIEOaHHS B UCAIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHHUYECKMMH M DJIEKTPOMarHuTHbIMU KosneOaHusmu. Popmyna TomcoHa. 3akOH COXpaHEHUsS OHEPIUM B HUACATBLHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KojeOaHUsX. BbIHy)XIeHHble MexaHudyeckue KosiebaHus. PesoHaHnc. BbiHyXeHHBIE
3JIEKTPOMAarHUTHbIE KOeOaHMsl.

Ilepemennsiii ToK. CHHyCOMIAlIbHBIA IIEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JEHCTBYIOLIEE
3HAYEHUE CWJIbI TOKA U HAIIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBo, nepenada u NOTpeOICHUE IEKTPUIECKOIN IHEPTUU. DKOJOTUUECKUE PUCKU IIPU MPOU3BOJICTBE
AEKTpodHEeprun. KybTypa HCIonb30BaHUs MIEKTPOIHEPTUH B IIOBCEIHEBHOM KU3HHU.

TexHnueckne ycTpoOHCTBA M IPAKTUYECKOE INPUMEHEHHUE: IEKTPUYECKUH 3BOHOK, I'€HEPATOp MEPEMEHHOIO TOKA, JMHHUH
JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiebaTenbHON cucTeMbl (IPYKUHHBIA WK MaTeMAaTUYECKU MasTHUK).

HabGmronenune 3aTyxarwmux KojaeOaHu.

HccnenoBanue CBONCTB BHIHYKICHHBIX KOJICOAHUH.

Hab:mroienue pesonaHnca.

CBOOOTHBIE TIEKTPOMArHUTHBIC KOJIeOaHMUS.

OcuuorpamMmel (3aBUCUMOCTH CHJIBI TOKA M HATIPSKEHUS. OT BPEMEHH) /IS JJIEKTPOMArHUTHBIX KOJieOaHuM.

Pe3oHaHc npu nocienoBaTeNbHOM COEAMHEHUN PE3UCTOPA, KaTyIIKH MHAYKTUBHOCTH U KOHJIEHCATOPA.



Mopeinb TMHAN 3JIEKTPONEPEAAUN.

Yuenuuecxuil sxcnepumenm, nabopamopuuie pabomul

HccnenoBanue 3aBUCUMOCTY NIEPHOJIA MAJIbIX KOJeOaHUi Ipy3a Ha HUTH OT JJIMHBI HUTHU U MaccChl Ipy3a.

HccnenoBanne epeMeHHOro TOKa B LEMH U3 TOCIEA0BATEIbHO COCIMHEHHBIX KOHAEHCATOPA, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUNHbLE 6OIHbL

Mexannueckne BOJIHBI, yciaoBusl pacnpoctpaHeHus. Ilepmoa. CkopocTh pacnmpocTpaHeHMsl W JulMHA BOJIHBL. [lomepeunbie n
MpoJoJibHbIE BOJHBL. HTEephepeHuys u nudpakiuus MEXaHUI4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. ' poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. YCIOBHUS HU3Iy4Y€HHUs 3JEKTPOMArHUTHBIX BOJH. B3aumuas opuenrtauus BektopoB E, B, V B
JJIEKTPOMarHuTHOW BoJIHE. (CBOMCTBA DJJEKTPOMArHUTHBIX BOJH: OTPAKEHHE,
uHTepdepernns. CKOpoCcTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpOMarHuTHHIX BOJH. [IprMeHeHre 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMNIBI paAMOCBA3U U TeNIEBUACHUS. Pagnonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

npeyioMJieHre, Tospu3anus, audpaxius,

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPA3BYKOBAsI JUArHOCTHUKA B TEXHUKE
U MEIUIIMHE, pajap, paauonpuéMHNK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neusb.
Jlemoncmpayuu

O6pa30BaHI/Ie " paClIpOCTPAHCHUC ITOIICPCUHBIX U ITPOJOJbHBIX BOJIH.
Kone6momeec51 TCJIO KaK UCTOYHHK 3BYKa.
Ha6JHO,I[eHI/Ie OTPpaXXCHUA U IIPCIOMIICHHA MCXaHHUYCCKUX BOJIH.

Ha6monenue nareppepeHnu u qudpakiiuu MEXaHUYECKUX BOJIH.
3BYKOBOI pe30HaHC.

Ha6J'IIO,Z[eHI/Ie CBA3H I'POMKOCTH 3BYKA U BBICOTBI TOHA C aMHHHTy,Z[Oﬁ M YaCTOTOH KOJICOaHHUIA.

HccnenoBanre CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MIPEIOMIICHHE, MOJIsIpu3anus, Tudpakius, HHTepPEpeHITU.
Tema 3. Onmuka

I'eomeTpuueckas onruka. [IpsimMoiMHEHOE paclpOCTpaHEHUE CBETa B OJHOpPOJHOW cpene. Jlyu cBera. TouyedHbBI MCTOYHUK
CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300paskeHUi B MIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3arenab npeiomieHus. [lonHoe BHYTpeHHEE OTpaskeHHeE.
IIpenenbHbIi yroil OJIHOTO BHYTPEHHETO OTPAYKEHHUS.

Hucnepcus cBera. CnoxHbIi cocTaB Oenoro csera. L{ser.



Cobuparornue u pacceuBaroiye JuH3bl. ToHkas nuH3a. okycHOe paccTosHNE U ONTUYECKas cujla TOHKOU JIMH3BL. [locTpoenue
M300pakeHui B cOOMpAIOIINX U paccenBaroUInX JuH3ax. PopMyiia TOHKOM JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JTUH30M.

[Ipenensr TPUMEHUMOCTHA T€OMETPHUYECKOU ONTUKH.

BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE UCTOUYHHUKHU. Y CIOBUS HAONIOACHUS MAaKCHMYMOB U MHUHHUMYMOB B
MHTEep(HEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakaus  csera. [udpakmumonHas pemérka. YcinoBue HAOMIONEHUS  TVIABHBIX ~ MaKCUMYMOB TIpU  MaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha TU(PAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuveckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OUKH, Jiymna, (oToammapar, MPOEKIIMOHHBINA armapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PAKITNOHHAS PEIIETKA, TTOJISPOUSI.

Jlemoncmpayuu

[IpssiMmonmHeliHOE pacTpocTpaHeHue, OTpaKEHHUE U TIpesioMyieHre cBeta. ONTHYeCKHue MPUOOpHI.

[TonHnoe BHyTpeHHEe oTpakeHre. Moienb CBETOBOIA.

UccnenoBanne cBOMCTB N300paKeHHH B TMH3AX.

Mopenu MUKpOCKONa, TEIECKOA.

Hab6mronenue unrepdepenmm crera.

Hab6monenue nudpakiuu ceera.

Habmronenue nucnepceuu cBera.

[TonyueHune criekTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue criekTpa ¢ TOMOIIBIO AUPPAKITMOHHON PEIIETKH.

Habmonenue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonul

N3mepenue nokaszaresns IpeioMIEHUs CTEKIIA.

HccnenoBanre CBOMCTB H300paKCHHUH B JTMH3AX.

Habmronenue nucnepceuu cBera.

Pa3znen 6. OcHOBBI crielIHAJIbHONH TEOPUU OTHOCUTEJIBHOCTH
['panuibl NpUMEHUMOCTH Kilaccuueckoil MexaHuku. IlocTynaTel crienuaibHONM TEOPUH OTHOCHTENIBHOCTH: WHBAPUAHTHOCTD
MOJYJIsi CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DHUHIITEHHA.
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKpAIlleHUE JJTUHBI.
DHeprusi U UMIYJIbC PEASTUBUCTCKON YaCTHUIIBL.



CBs13b MacChl € SHEPTUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHUs TIOKOSL.

Paznen 7. KBanToBasi puzuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonsl. Popmyia [1nanka cBs3u 3HEpruM POTOHA C €T0 YACTOTON. DHEPTUsl U UMIYJIbC (OTOHA.

OtkpeiTue U uccienopanue gorodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl Qorodddexra. YpaBHeHHEe DUHIITEHHA A
¢dotoadpdexra. «Kpacnas rpanuna» gororddexra.

Hasnenue ceera. Onwithl [1. H. JIebenena.

XHAMHUYECKOE ICUCTBUE CBETA.

TexHnyeckue ycTpoiicTBa U MpakTHUECKOe IpUMEHEHUe: (POTO3IeMEHT, POTOAATUUK, COTHEUHAs OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorddeKT Ha yCTaHOBKE C IIMHKOBOW MIACTUHOM.

NccnenoBanue 3akoHOB BHeLIHEro (GoTo3ddexra.

CBeToano.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -dactuu. Ilmanerapnas mognens aroma. Iloctynatel Bopa.
Nznydenue u norsoieHue GOTOHOB MPH MEPEX0Jie aTOMa C OJHOTO YPOBHS SHEpruu Ha Apyroi. Buasl criektpoB. CHEKTp ypoBHE
SHEPTUH aTOMa BOJOPOJIA.

BoinHoBrie cBolicTBa yactuil. Boiuel ae bpoiis. KopnyckyasipHO-BOJIHOBOM JAyan3M.

CHOHTAaHHOE U BBIHYKIEHHOE U3TyUYCHHE.

TexHuuyeckue ycTpoiicTBa U MpakKTHUECKOe MPUMEHEHHUE: CIIEKTPATbHBINA aHAIH3 (CTIEKTPOCKOMN ), J1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopna.

OrnpezenieHrie NIUHBI BOJIHBI Ja3epa.

Habumroienre muHeyaThIX CIEKTPOB U3ITYUYEHUS.

Jlazep.

Yuenuueckuti sxcnepumenm, nabopamopHuvle pabomul

HabmroieHre nuHei9aToro cekTpa.

Tema 3. Amomnoe aopo



OKCIEPUMEHTHI, JIOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sjapa. OTkpeiTHe paguoaktuBHOCTH. OmbiThl Pesepdopaa mo
OIpPEJICNIEHNIO COCTaBa PaJMOAaKTHBHOro m3nydeHus. CpoiicTBa anbda-, Oera-, ramMmma-usinydeHus. BiusHue paguoakTUBHOCTH Ha
KHUBbIE OPraHU3MBI.

OtkpeiTHe TpoTOHA W HeWTpoHa. Hykmonnas monens snapa [eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe uwucio sjpa.
N3oTomnsl.

Anbda-pacnaj. DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMma-nu3nydenne. 3aKOH paAMO0aKTUBHOTO pacnaja.

DHeprus cBsi3U HyKJIOHOB B sape. AnepHsle cuibl. JledekT maccsl sapa.

SAnepHble peakunu. [leneHne u CUHTES AEP.

S nepuslii peaktop. TepmosinepHblii cuHTe3. [Ipo6ieMbl 1 epcneKTUBbI SAEPHON SHEPTeTUKU. DKOJIOTHUECKUE ACTIEKThI IEPHON
SHEPTEeTHKHU.

OneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTto/1b1 HAOMIOZCHHS ¥ PETUCTPALlMU JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHBIE B3aUMOJIeHCcTBUSA. EAMHCTBO (hr3ndeckoi KapTUHBI MUpa.

TexHuyeckue ycTpoiicTBa U MpakTHUECKOe IPUMEHEHUE: TO3UMETp, Kamepa Busbcona, aepHblil peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabonul

UccnenoBanue TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Otansl pa3BUTUs acTpoHOMHUH. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUYEHNE aCTPOHOMMH.

Bun 3Bé3anoro neb6a. Co3Be3nus, spkue 3BE3/bI, IIAHETHI, UX BUJIUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mcrounuk sHeprun CosHIa M 3BE3M. 3BE3bI, MX OCHOBHBIE XapaKTepHUCTHKU. [[uarpamma
«CHEKTPaJIbHBII KIACC — CBETUMOCTBY». 3BE3IBI IJIABHOW IOCIEAOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTB» [UISl 3BE3N
[JIABHOM MoceAoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE IPEACTABICHUS O IPOUCXO0XKIEHUH U 3Boionuu ConHia
U 3BE3J1. DTanbl )KU3HU 3BE3I.

Mineunbiii [lyte — Hama I'anaktuka. Ilonoxxenne m aBwkenue Conniua B ['amaktuke. Tumnbl ramakTtuk. PagporanakTUKu U
KBaszapbl. YEpHBIE ABIPHI B iApPaX IAJIAKTHUK.

Bcenennas. Pacmmpenme Bceenennoii. 3akon Xa00ma. Pas0Oeranme ramaktuk. Teopusi bombmoro B3peiBa. PemmkroBoe
W3JIyYCHHE.



MacmrabHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGmtonenuss HEBOOPYKEHHBIM TIJ1a30M C  HCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN M7 OMPENETCHUS TOJOKEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/iMs CEeBEpHOro MOIyIIapus U SIPKHUE 3BE3IBI.

HaGmtonenus B Teneckon Jlynsl, ianet, Mieunoro I[lyTu.

Oo0o01maromee NOBTOpeHue

Ponb ¢usuku 1 acTpOHOMHH B DKOHOMHUYECKOM, TEXHOJOTUYECKON, COIUATBHON M dTUYECKOU cepax AesITEIHbHOCTH YeoBeKa,
poJib U MeCTO (PU3MKM U ACTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MUpa, pojib (U3Mdeckod Teopuu B (HOPMHUPOBAHUHU
npeAcTaBiIeHUN 0 GU3MUECKON KapTUHE MHUPaA, MECTO (PU3NYECKON KapTHUHBI MUPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 11 ki1acce oCymecTBISIETCS ¢ YUYETOM COACPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C
KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduy U TEXHOJIOTHH.

MeosicnpeOomemuvie nouamus, CBSI3aHHBIE C M3YYEHHUEM METOJIOB HAy4YHOIO IIO3HAHUA: SIBJICHHE, HAy4YHbIH (PaKT, TUIOTE3a,
(dbu3nueckas BelIMYMHA, 3aKOH, TEOPHs, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIEIIb, U3MEpPEHUE.

Mamemamuxka: penieHre CUCTEMbl YPaBHEHU, TPUTOHOMETpUYEeCcKUe (QYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBHl U MX NPOEKIUU HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMH, TPU3HAKY TT0100US TPEYTOJIILHUKOB, OIpe/ieJIeHIe IOIIAIU TNIOCKUX GUryp u o0béma Tell.

bBuonocus: snektpuyeckue sIBICHUS B KUBOW MPUPOE, KoyieOaTelbHbIE TBUKEHUS B KUBOW MPUPOJIE, ONTUYECKHUE SBIICHUS B
YKUBOU MIPUPOJIE, AENCTBUE paJuallii HA )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUTMUECKON
PELIETKY, CIEKTPAIbHBIN aHAIU3.

leoepaghusi: MarHWTHBIE TONIOCAa 3€MJIM, 3aJ€KH MATrHUTHBIX pyA, (OTOChEMKAa 3E€MHON TOBEPXHOCTH, IMpe/ICcKa3aHue
3EeMJICTPSICCHUN.

TexHonozcusa: NVHUW DIIEKTpOIlepeNad, TEeHepaTop IEPEMEHHOI0 TOKa, AJIEKTPOJBUIaTellb, WHAYKLIHMOHHAs T[e€db, pajaap,
paauonpuEMHIK, TEIEBU30p, aHTeHHA, TejedoH, CBY-neus, MpoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJTHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI ITIO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHMUSA

OcBoenne yuebHoro npenmMera «dusuka» Ha ypoBHE cpeAHEro o0imero oopa3oBanus (6a30BbIil ypOBEHb) JOJIKHO 00ECIIEUUTh
TOCTIKEHUE CIEAYIONINX JTMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIugHOCTHBIE PpE3yNbTaThl OCBOCHHS ydeOHOro mpeameTa «®Du3MKa» [TODKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcsi pPyKOBOJCTBOBATbCS CGHOPMHUPOBAHHONW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTAM POCCHMCKOTO OOINEeCcTBa, paclIupeHue
YKU3HEHHOTO OMbITA U OMbITA IESITEILHOCTH B MPOLIECCE PeaTnu3allii OCHOBHBIX HAMPABJICHU BOCIUTATENbHON ACATENBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTDH IPAKIAHCKON MO3UIIMH 00YUAIOUIErocsl Kak aKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCHICKOTO O0IECTBa;

NPUHSTHE TPAAUIIMOHHBIX O0IIEUYETIOBEYECKMX T'YMAHUCTUYECKUX U IEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B HMHTEpEcax TI'pakIaHCKOro OOIlecTBa, y4acTBOBaTh B CaMOYIPABJICHUHU B
o0pa3oBaTeIbHON OpraHU3aIUY;

yMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTAaMHU B COOTBETCTBUU € UX (PYHKIMSIMH U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON IEATEIbHOCTH;

2)IATPUOTHYECKOT 0 BOCIITUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUIMCKON IPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYITapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 001acT (PU3UKU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBE/ICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUEHOTO;

OCO3HaHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETo;

4)3¢TeTHYECKOro BOCIIMTAHUS:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPUECTBA, IPUCYLIETO (PU3HUECKON HAYKE;

5)TpyaoBOro BoCnuTAHUA:

MHTEPEC K paziu4HbIM cepaM MpoPecCHOHANBHON JESATENIbHOCTH, B TOM YHUCIE CBA3AHHBIM C (PM3UKOW M TEXHUKOW, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIie nmpodeccun 1 pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUTAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BAHMIO B 001aCTH (PU3UKU HA MPOTSKEHUU BCEH KU3HU;

6)3K0J10rM4eCKOro BOCIUTAHUSA:

c(OpMHUPOBAHHOCTDH SKOJIOTHUECKON KYJIbTYphl, OCO3HAHHUE III00aIbHOI0 XapaKTepa FKOJIOrMUYECKUX MPOoOIeM;

IUIAHUPOBAHUE U OCYIIECTBIIEHHWE JCHCTBUM B OKpYy)KalOIIEW cpele Ha OCHOBE 3HAaHUA LieJed YCTONYMBOTO pa3BUTUA
YeJI0BEYECTBa;

paciIMpeHue OMbITa AeATeIbHOCTH SKOJIOrMUECKONW HAIPaBJIeHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUH 10 (u3HKe;

7)IIEeHHOCTH HAYYHOI' O MO3HAHMSL:

c(OpMHUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKOM HAYKU;

OCO3HaHHE IIEHHOCTHM HAy4YHOM JesTENbHOCTH, TOTOBHOCTh B IMpoOllECC€ H3yueHUs (PU3UKUA OCYIIECTBIATH MPOEKTHYIO U
HCCIIeI0BATENbCKYIO A€ATEIbHOCTh UHANBHUIYAIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE JeHCTBUSA
ba3oBble JJornueckne a1eicTBUS:
CaMOCTOSTEIHHO (POPMYITUPOBAThH U aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIIATH 1NN ACITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKCHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pACCMATPHUBAEMBIX (DH3NUECKUX SBJICHUSX;
paspabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YUETOM aHAIN3a UMEIOIITUXCS MaTePHATbHBIX U HEMaTepHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OIICHUBATh COOTBETCTBUE pE3YyJIbTATOB IIEJISIM, OILIEHMBATh PHUCKU IOCIEICTBUN
JIeSITEIbHOCTH;
KOOPJMHHUPOBATH M BHITIOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO 1 KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBATh KPEATHUBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HCHHBIX TIPOOIIEM.
ba3oBble uccienoBaTeIbCKue 1eMCTBHS.
BIIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU MMOHATHIMHU U METOAaMH (PU3UYECKON HAYKH;



BJIaJIETh HABBIKAMH y4€OHO-UCCIIEI0BATEIHCKON U TPOESKTHOM AESITEIHLHOCTH B 00JaCTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB peLIeHHs 3a7a4 (PU3MUECKOro CoAepkKaHMsl, MIPUMEHEHHUIO PA3JINYHBIX METOIOB TIO3HAHMS;

BIAJECTh BUAAMH JAEATEIBHOCTH MO IOJYYEHHIO HOBOIO 3HAHHWSA, €r0 MHTEPIPETALNH, MPEoOpa3OBAHUIO U NMPUMEHEHHUIO B
Pa3IMYHBIX YU€OHBIX CUTYalUsIX, B TOM YKCJE MPU CO3/1aHUU YYE€OHBIX IPOEKTOB B 00JIaCTU (PU3KKH;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJU3UpOBaTh 33J1auy, BBIBUTATh THIOTE3Y €€ pelIeHHs, HAXOJUTh apryMEHTHI
IUIA TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh NapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PEIICHUS 3a7aul pe3ybTaThl, KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTh U GOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENIbHOCTH, B TOM YMCJE MPU U3YUEHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 001aCTh KU3HEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, IPEAaraTh OPUTHHAIBHBIE TTOJAXO/Abl U PEIICHUS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, JOMYCKAIOLUE albTEePHATUBHbIE PELICHUS.

Patora ¢ undopmanmueii:

BJIQ/IETh HABbIKAMU TMOJy4YeHUs: MHPOpMalMu (PU3NYECKOTO COACpPN AHUS M3 HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh MOMCK, aHAIN3, CHCTEMATHU3AIMI0O U HHTEPIIPETALIMIO HH(POPMAIIUU PA3NIUYHBIX BUJOB U POPM MpeaCTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPeACTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX
U OpraHU3allMOHHBIX 3a/ad C COOJIIoJIeHHEeM TpeOOBaHUI SProOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THMTHUEHBI, pecypcocOepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COACpXKAHUS B pPa3IMUHBIX (QopmaTax ¢ y4y€ToM Ha3zHaueHHs] WHGOPMAlUU M IIeJIeBOU
ayJIMTOpUH, BEIOUpasi ONTUMANBHYIO (hOpMY TPEICTaBICHUS M BU3YAITH3AIIH.

KoMmyHuKaTHBHBIC YHHBepCaJIbHbIe Y4eOHbIe 1eiiCTBHUS:
OCYHIECTBIISITH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JESITEIILHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOH(MIUKTHBIX CUTYAIMi U cMsIT4aTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3bIKOBBIX CPEJICTB;
MMOHUMATh M MCIOIh30BaTh MPEUMYIIIECTBA KOMAHITHOW ¥ MHIUBUTyalIbHOU PabOTHI;



BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAEUCTBHM C YYETOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEH KaXKJIOroO YJeHa
KOJUIEKTHBA;

IIPUHUMATH LEJIM COBMECTHOM JEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH NEHUCTBUS IO €€ NOCTHKEHUIO: COCTABIATH
IUIaH IEMCTBUM, PACTIPEAEIATh POJIU C YYETOM MHEHUHN YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOEI0 BKJIaJa M KaXX/I0T0 yYaCTHUKA KOMaH/Ibl B OOLIUI pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJEU C O3ULUA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUsIX, MPOSBISATH TBOPUECTBO U BOOOpakeHUeE, ObITh
VHHALMATUBHBIM.

PeryasiTuBHbICe YHUBEPCAJbHbIE Y4eOHbIE ACHCTBHS
Camoopranmszaunms:
CaMOCTOSITEIbHO OCYILECTBIISATh IMO3HABATENIBHYIO NEATENbHOCTh B 00JACTH ()M3MKUM W aCTPOHOMUU, BBISBISTH MPOOJIEMBI,
CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTaBJIATH IUIaH PEIICHUs PACUETHBIX M KAU€CTBEHHBIX 3a/lay, MJIaH BBITOJHEHHUS MPAKTUYECKOW paboThl €
y4€TOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEN U MPEANIOYTEHU;
JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMKi y4eOHOTro IpeIMeTa Ha OCHOBE JINYHBIX MIPEIIOYTEHNH;
JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha c€0sl OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CHOocOOCTBOBATh (POPMHUPOBAHMIO U MPOSBICHHUIO Py UMK B 00J1acTH (PU3UKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa3oBaTeNbHbINA U
KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJICKT:
JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;
BJIa/IETh HAaBBIKAMH IO3HABATEIbHOU pedIIeKCHH KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBHM M MBICIMTEIBHBIX MPOLECCOB, UX
PE3yJIbTaTOB U OCHOBAHUI;
UCIOJIb30BaTh NPUEMBI peIEKCUH [T OLIEHKH CUTYyalllud, BEIOOpa BEPHOT'O PEILICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTATOB ACSATEIbHOCTH;
IPUHUMATh ce0sl, TOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;



MIPUHUMATh MOTHUBBI U ApTYMEHTBI IPYTUX TP aHAIN3€ PE3YIbTAaTOB ACSITEIHLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIIUOKHU.

B mpomecce mocTwkeHUs JTUYHOCTHBIX PE3YJbTATOB OCBOCHUSI MPOTpaMMbl 1O (HU3MKE 11 YPOBHSA CPEAHETO OOIIEro
o0pa3oBaHus y 00yUYarOIINXCSI COBEPIICHCTBYETCS IMOIIMOHAIBHBIA UHTEIJIEKT, MIPEAToaralonui copMUpoBaHHOCT:

CaMOCO3HAHHUS, BKJIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHHME, BHUACTH HAIPaBJICHUS Pa3BUTHUS
COOCTBEHHOH SMOLMOHAIBHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpoBaHus, BKIIIOYAIOLIEIO0 CAMOKOHTPOJb, YMEHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIOCOOHOCTD
aJanTUPOBATHCSA K OMOIIMOHAILHBIM U3MEHEHHUSM U MPOSBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOYAIONIEH CTPEMJICHHE K JTOCTHKCHHUIO IEJIU U yCIeXy, ONTUMH3M, WHUIIMATUBHOCTH, YMEHUE
JIECTBOBATH MCXOIS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATH SMOIMOHATBLHOE COCTOSIHHE APYTHX, YYUTHIBATh €ro MPH OCYIIECTBICHUHU
00IIeHNUsI, CTTOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMATHbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C JAPYTMMH JIIOJAbMH, 3a00THTHCSA, MPOSBIATH
WHTEpeC U paszpeniaTb KOH(PIUKTHI.

NNPEAMETHBIE PE3YJIBTATbHI

K konny oOyuenuss B 10 kjacce npeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)kaTh C(HOPMUPOBAHHOCTH Yy
00y4aromuxcsi yMEHUH:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3HKU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON JIEATEIbHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS U3YYEHHBIX (DU3MUECKHX MOjeJeil: MaTepualibHasi TOYKa, WHEpIMabHAsl CUCTEeMa OTCYETa,
abCcoIOTHO TBEPIOE TENO, UIeaTbHBIN ra3, MOJEIN CTPOCHUS I'a30B, JKUIKOCTEH M TBEPABIX Tell, TOUCUHBIN SIEKTPUUECKUM 3apsil IPU
penieHnn pU3NIECKUX 3a/1ay;

pacno3HaBaTh (pu3uveckue sSBIEHUS (IPOIECChI) U OOBSICHITH UX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJSPHO-KUHETUYECKON
TEOPUU CTPOCHHMSI BEIIECTBA U DJIEKTPOJIMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHUE, CBOOOAHOE MaJICHHE
TeJ, JABW)KCHHE IO OKPYKHOCTH, WHEpIHUs, B3aumonaencTBue Tteln, muddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHE >KUIKOCTEH W
TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeN MPHU HAarpeBaHUU (OXJIAKICHUH), TEIUIOBOE PaBHOBECHE, UCTIAPEHHE, KOH/ICHCAIIUS, TUIaBIICHNUE,



KpUCTAJNIM3ALIMs, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHMs raza IpH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMu COCTOSIHUSA ra3a B U30IPOLIECCax, AIEKTPU3ALMS TEIl, B3aUMOJAEHCTBUE 3apsI0B;

ONKCHIBaTh MEXAHMYECKOE JIBM)KEHHE, HCHOJb3ys (U3NYECKHWE BEIMYMHBI: KOOpJAWHATA, MYyTh, NEPEMEIIEHUE, CKOPOCTb,
YCKOpEHHE, Macca Teja, CHla, UMITYJIbC TeJla, KHHETHYeCKasi JHEprusl, OTEHIUAIbHas SHEPrus, MexaHnueckas paboTa, MeXaHu4YecKas
MOIIIHOCTh; TMPHU ONMUCAHUU MPABUIHLHO TPAKTOBATH (PU3MYECKUN CMBICT HUCIIOJIB3YEMBIX BEIWYUH, WX OOO3HAUCHMS] U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEJIMUMUHY C IPYTUMU BEIMUYUHAMU;

OMKCHIBATh M3YYECHHbIE TEIJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SBJICHMS, WCIONb3Yys (DU3MUECKHE BEIWYUHBL JaBJICHHE rasa,
TEeMIeparypa, CpelHssi KUHETUYeCKas SHEprus XaoTHUYECKOTo JBMIKEHHS MOJIEKYJ, CpeJHEKBaApaTU4yHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPrHsi, padboTa raza, Ko3(pQHUIMEHT MOoJIe3HOro ASHCTBUS TEIUIOBOIO JBUTATENs; IPU ONMKUCAHUU
MPaBWIbHO TPaKTOBAaTh (PU3MUECKUN CMBICT HCHOJIb3yeMbIX BEIWYMH, HX OO0O03HAUCHUS U E€IUHUIIBI, HaXOIuTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMHU BETUUMHAM;

OMMCHIBATh M3YyUEHHBIE AJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SIBICHUS (IIPOLIECCHI), UCHOIb3Ys (PU3NUYECKUE
BEJIMYMHBI: IJEKTPUUECKUNA 3apsijl, SJICKTPUUECKOE I0Jie, HAMPSKEHHOCTD MO, NOTEHIIMAN, Pa3HOCTh MOTEHIUANOB; NPU ONMUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYCHHWS W EIUHUIILI; YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUYHHY C APYTUMH BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3NUYECKUE MIPOLIECCHI U SIBJICHUS, UCTIOIb3YS (PU3MUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS,
I, Il u 11l 3akonsl HploTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW IHEPTUH, 3aKOH COXPAHEHHsI UMIYJIbCa, MPUHIUI CYNEPIIO3UIIMUA CHUII,
NPUHIIUIT PAaBHOIIPABUSl MHEPIUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbI€ 3aKOHBI,
CBSI3b CpEIHEN KHHETUYECKOM SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYJI C a0COIIOTHON TeMIIepaTypoi, EPBHI 3aKOH TEPMOIMHAMUKH,
3aKOH COXpaHEHHUsl JJIEKTPUUYECKOro 3apsjaa, 3akoH KyioHa, mpu 5TOM pas3idyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BBhIPAKEHUE U YCIOBUS (TpaHUIIbl, 00IaCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHITUIIBI JCHCTBUS MAIllUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHs UX 0€30MacHOro
WCIIOJIb30BAHMSI B TIOBCEIHEBHOM KHU3HU;

BBITIOJIHATh AKCIIEPUMEHTHI IO HCCIIEI0BAHUIO (DU3MUECKHUX SIBIICHUN M MPOIIECCOB C HCIOIb30BAHUEM MPSAMBIX U KOCBEHHBIX
u3MepeHul, mpu SToM (QopMynupoBaTh MpobiemMy/3afadyy M THUIOTE3y YYEOHOro OHKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000y A0BaHHUS, IPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBOIBI;

OCYHIECTBIISITh MIPSIMbIE M KOCBEHHBIE M3MEPEHHUs (PU3NUECKUX BEJIMYUH, MPU 3TOM BBIOMPATH ONTUMAIBHBINA CIIOCOO M3MEpPEHUS
Y UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;



UCCIIEI0OBAaTh 3aBUCUMOCTH MEXAY (U3MUECKMMHM BEJIMYMHAMU C MCIOJIb30BAHUEM NPSIMBIX HM3MEPEHHM, IpU 3ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHPOBATh PE3YJIbTaThl MOJYyUYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIUMYMH B BHUJIE TaOIHIl U Ipa(UKOB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM UCCIIET0BAHNUS;

coOiolaTh IpaBHia O€30IIaCHOrO TpyJa IIPH IPOBEICHUM MCCIEIOBAaHMM B paMKax yd4eOHOIO SKCIEpPHUMEHTa, y4eOHO-
HCCIIEI0BATENbCKOM U MMPOEKTHON IEATENBHOCTH C UCIIOJIb30BAaHNEM U3MEPHUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaHNUS;

pemath pacy€THbIE 33aJ]a4M C SIBHO 33JaHHOM (PM3MUECKON MOJEIBIO, HCMOIb3ys (PU3MUECKHE 3aKOHBI M MPUHLMIIBI, HA OCHOBE
aHaJM3a yCJIOBUS 3aJaud BBIOMpaTh (DU3MUECKYIO0 MOJENb, BBIACIATH (PU3MUECKHE BEIMYMHBI U (QOPMYJIbI, HEOOXOOUMBIE A €€
pEILIeHHUs], TPOBOJUTh PACUETHI U OLICHUBATh PEAbHOCTh MOJYYEHHOT'O 3HaUYeHUs (PU3MUECKON BETUUYHHBI;

pelaTh KauyecTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYXKACHUN C OMOPON HA M3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBJICHUS;

MCIOJIb30BaTh MPHU PEIICHUU YUYEOHBIX 3a/1ad COBPEMEHHbIE MH(QOPMAIMOHHBIE TEXHOJIOIMH ISl TOMCKA, CTPYKTYPHUPOBAHUSA,
UMHTEpIpETallui W TMpeACTaBlIeHUs y4eOHOW M HAy4YHO-NOMYJSpHOW HHQOpMAIMKM, MOIYYEHHOW W3 PA3NUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJIy4aeMyI0 HH(OpMaIIHIO;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB
OKpY’KaIOLIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO0 (PU3UKE B MOBCEJAHEBHOM >KM3HU Ul oOecneyeHus 0e30MacHOCTU MPpHU OOpalleHnuu ¢
npubopaMM U TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAaHEHHs 3/10pOBbS M COOJIOACHMS HOPM 3KOJIOIMYECKOI'O IIOBEJICHHS B
OKpYy’Karollen cpene;

paboTaTh B IpyIIIE C BBIMOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH PadOTy IPYIIIBI, PAllMOHAIBHO PACIPENENIATh
0053aHHOCTU U IJIAaHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)XJOr0 M3 YYaCTHHKOB
IpYMIIbI B pElIEHNEe PacCMaTpUBaEMOM MPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTh Y
00yyYaromuxcsi yMeHHI:

JIEMOHCTPUPOBATh Ha MpHUMEpax poiib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOW HAayyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUUYECKOH EATEIbHOCTH JIIOAEH, IIeIOCTHOCTD U €IMHCTBO (PU3MUYECKONM KapTHHBI MHUPA;

YUUTBIBATh TPAHULBI IPUMEHEHUS M3YUYCHHBIX (PU3MUECKUX MOJENIeH: TOUEUHBIN 3JIEKTPUUECKUN 3aps], JIyd CBETa, TOUCUHBIH
MCTOYHMK CBETAa, iAiepHasi MOJEIb aTOMa, HyKJIOHHAsi MOJETb aTOMHOIO si/Jpa PU PEeLIeHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (u3NYEecKHe ABICHUS (IPOIECcChl) U OOBICHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHM U KBAHTOBOM (DM3HKH:
UIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JEWCTBHUS TOKA, B3aUMOJEHCTBHE MAarHUTOB,



AJIEKTPOMAarHuTHasT WHIYKUHUS, JEUCTBME MATHUTHOTO TOJII Ha MPOBOJHUK C TOKOM U JABWXKYIIUWUCS 3apsll, AJIEKTPOMArHUTHBIC
KoJieOaHUsT M BOJIHBI, MPSAMOJUHEHHOE PACIPOCTPAHEHUE CBETa, OTpaKeHUE, MpeloMIIeHHe, UHTepdepeHius, AuPpakuus u
noJisipu3alvs CBeTa, Aucrnepcus cBera, GoTodnekrpuueckuii 3pdexkt (Porodrddext), cBeTOBOE HaBlIEHHE, BO3HHUKHOBEHHE
JIMHEWYATOTO CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAS! M UCKYCCTBEHHAsl PaJOaKTUBHOCTD;

OMKCHIBATh HW3YYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIC, OMTHYECKUE, JIICKTPUUYECKYIO MPOBOJUMOCTH
Pa3IUYHBIX CPEJ) U AICKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3UUECKUE BEIMUUHBIL: JICKTPUUYCCKUN 3apsij, Chjia TOKa,
ANEKTPUYECKOE HANPSLKEHUE, 3JIEKTPUYECKOE COINPOTHUBIIEHHWE, PA3HOCTh IMOTEHLMANIOB, JJIEKTPOABMXKYIIAs cuia, padoTa TOKa,
WHIYKIWS MarHUTHOTO TOJIsA, cujia AMriepa, cuiia JlopeHiia, ”HIyKTUBHOCTh KaTYIIKU, SHEPTHsI JJIEKTPUUECKOTO U MAarHUTHOTO TIOJIEH,
MEepUOJ U YacToTa KojeOaHWil B KOJeOATeIbHOM KOHTYpE, 3apsij M CHIa TOKa B MPOIECCEe TapMOHUYECKHX SJIECKTPOMArHUTHBIX
KoneOaHui, (OKYCHOE pacCTOSHHE M OMNTHUYECKas CHJIa JUH3bI, TPH OINHUCAHWHM TMPABUIHHO TPAKTOBATh (U3HMYECKUN CMBICI
WCIIOIb3YEMbIX BEIMYMH, UX OOO3HAUYCHHS W C€AWHHIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JIAHHYIO (PU3UUYECKYIO0 BEITUUYUHY C
JIPYTUMU BEJIMUYNHAMH;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS W TPOIECCHI, UCTONB3YS (U3MYECKHE BEIUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, DHEPrUs M HMMMYJbC (POTOHA, MEPHOJ TOypacmaga, dHEPrusi CBSI3UM aTOMHBIX siiep, MpHU
OMMCAHUU MPABUIBLHO TPAKTOBATh (PU3NYECKUN CMBICT UCIOJIB3YyEMbIX BEJIMYUH, UX 0003HAYEHHS M €IMHULIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUUYUHY C APYTMMHU BETMYMHAMHU, BBIYUCIIATH 3HaU€HUE (PU3HMUECKON BETUYHHBI;

aHAJIM3UPOBATh (PU3NYECKUE IMPOLIECCHl U SIBJICHUS, HUCHOJNB3Yysd (PU3MYECKUE 3aKOHbl W TMPUHIUIBL 3akoH OMa, 3aKOHBI
MOCIE0BATENHLHOTO U MapalieIbHOTO COSMHEHUS! TPOBOAHHUKOB, 3aK0H J[>koys—JIeHiia, 3aK0H 3JIeKTPOMAarHUTHOW MHYKIUH, 3aKOH
NPSIMOJIMHEITHOTO PaclpOCTpaHEHUsl CBETa, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, YpPaBHEHHE ODWHINTEHHA IS
dotorddexTa, 3aKOH COXpaHEHHS SHEPIHM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpPAHEHUS HIIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHMsI MacCOBOI'0 YHMCIa, MOCTyJaThl bopa, 3aKOH pajinOaKTUBHOIO pachaja, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BhIpAKEHUE U yCIOBUSA (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OTIpeIeNIATh HallpaBJeHHE BEKTOpa WHAYKIIMH MAarHUTHOTO TOJIS IPOBOJAHKUKA C TOKOM, CHIIBI AMriepa u cuibl JIopeHiia;

CTPOUTH U OIKCHIBATh N300pakeHHe, CO3aBAEMOE TNTIOCKUM 3epKajioM, TOHKOM JIMH30M;

BBITIOJIHATh AKCIIEPUMEHTHI IO KCCIEIOBAHUIO (PU3UYECKUX SIBIIGHUN U TPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui: mpu OSToM (GOpMYyIHUPOBaATh MpoOIeMy/3ajady W THIOTE3y Y4eOHOro SKCIEepUMEHTa, CcOoOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYA0BAHHUS, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYHIIECTBIISITH MIPSIMBIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEITUYHH, TIPU ITOM BHIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS
Y WCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEITHOCTEN N3MEPEHUI;



HCCJIEI0OBAaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIb30BAHUEM IMPSMBIX H3MEPEHUM: IMpPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BHJIE TAOIUI U rpaUKOB, J1€JaTh BHIBObI
10 pe3yJIbTaTaM HUCCIIEJOBAHNUS;

coOiolaTh IpaBHia O€30IAaCHOrO TpyJa MpU MPOBEJCHUHM HCCIECIOBAaHMM B paMKax ydeOHOro HKCIEpPUMEHTa, y4eOHO-
MCCIIEI0BATENbCKOM U MMPOEKTHOM EATENBHOCTH C UCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTro 000pyAOBAHNUS;

pemarh pacy€THbIE 3aJ]auM C SIBHO 33JaHHOM (PM3MUYECKON MOJEIBIO, UCIONb3Ys (M3NYECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE
aHayjM3a yCJIOBUS 3a7aud BBIOMpaTh (DU3MUECKYI0 MOJEIb, BBIIEHATh (PU3NUECKHE BETUYMHBI U (OPMYIIbI, HEOOXOAUMBIE Uil €€
pEILIeHHUs], TPOBOJUTh PACUETHI U OLICHUBATh PEAbHOCTh MOJYYEHHOT'O 3HaUYeHUs (PU3MUECKON BETUUYHHBI;

pelaTh KayecTBEHHbIE 33/1a4: BBHICTPAUBATh JIOTUYECKU HENPOTHUBOPEUYHMBYIO LEMOUYKY PACCYKICHHM C OMOpoil Ha M3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBJICHUS;

MCIOJIb30BaTh MPHU PEIICHUU YUYEOHBIX 3a/1ad COBPEMEHHbIE MH(QOPMAIMOHHBIE TEXHOJIOIMH ISl TOMCKA, CTPYKTYPHUPOBAHUSA,
WHTEpIpETallud W TMpeACTaBleHUsT y4yeOHOW M Hay4YHO-TOMYJSpHOW HHQOpMAIMK, MOTYyYEeHHOW W3 pPA3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJIy4aeMyI0 HH(OpMaIIHIO;

OOBSICHATh MPUHUUIBI JEHCTBUS MAaIllMH, NOPUOOPOB M TEXHUYECKUX YCTPOMCTB, paziuyaTh YCJIOBHS HX O€30MacHOro
UCIIOJIb30BAHUS B IOBCEITHEBHON XKU3HH;

IOPUBOANUTE IPUMEPHI BKJIAJa POCCHUICKMX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSACHEHHUE IPOLIECCOB
OKpY’KaIOLIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO0 (PU3UKE B MOBCEJAHEBHOM >KM3HU Ul oOecrieyeHus 0e30MacHOCTU NP OOpalleHuu ¢
npubopaMM U TEXHUYECKUMHU YCTPOMCTBAMH, JUIs COXPAHEHUS 370POBbS U COOJIOJEHUS HOPM HKOJOTMYECKOIO IOBEICHMS B
OKpY’Karolleu cpene;

paboTaTh B IpyIIIE C BBIMOJIHEHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH, IUIAHUPOBATH PadOTy IPYIIIbI, PAllMOHAIBHO PACIPENENIAThH
0053aHHOCTU U IJIAHUPOBATh JIEATENHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJeKBATHO OIIEHMWBATh BKJIAJ Ka)XJOTO U3 Y4YaCTHUKOB
TPYIIIbI B pEICHNE PacCMaTpUBaEMOM MPOOIIEMBI.



TEMATHUYECKOE IIVNTAHUPOBAHUME10 KJIACC

KoauyecTtBouacoB DJIeKTPOHHBbIE

Ne n/n Hamwvenogaiue pasieion u Tem Kourpoabsusie | Ipakruueckne | (uupposbie)

NpOTpaMMet Beero padoTsI padoThI odpa3oBaTejibHbIE
pecypchl
Pa3znea 1. DU3UKA U METO/J1bl HAYYHOTI'O ITO3HAHUSA
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 2

Paznen 2.MEXAHUKA

2.1 Kunemaruia 5 E_ffgfffﬁf&iif 8}§f41bf72

2.2 Jlunamuka ! Elgsﬂmﬁig r(3/I§f41bf72

2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1 E&HE%T:;%ESﬁ f21pf72

Hroro mo pazgeny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KMHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72

3.2 OCHOBBITEPMOIMHAMUKH 10 1 Et?[iﬂll;lr?f::igggﬁ £41bf72

33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnunoreka [JOK
®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72

Wroro no pazueny 24

Pa3nea 4.9JIEKTPOAUMHAMHUKA

47 ITocTosAHHBI 2nekTpuyeckuil Tok. Toku B 12 1 1 bubnuoreka [IOK
pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpemsi 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4



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

HaumeHoBaHue pa3aejioB U TeM

KoaunyecTtBo 4acoB

Ne ii/m EpOrpaMMEL Beero Konrpoannbie | [lpakTtnyeckue @ JIeKTPOHHbIE (HUPPOBHIE)
padoTsbI padoThI o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
11 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuotexa [JOK
' VHJTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJJEBAHUSA U BOJIHbBI
21 MexaHn4ecKHue U JIEKTPOMArHuTHBIE 9 1 bubnuotexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE BOJIHBI 5) 1 https://m. eds0o.ru/7f41c97c
bubmmoreka [IOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CHIEIUAJIBHON TEOpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 ONneMeHThl KBAHTOBOM ONTHUKHU 6 https://m. edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOEA /1O 5 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paspea S.OJIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKHU



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

bubnuoreka [IOK

5.1 D1eMEHTHIACTPOHOMHH U acTPO(UZNKU 7 https://m.eds0o.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 O6o06maroriee MOBTOpEHHE 4 Et?yi?ﬁ%féi&ﬁ%f 11c97¢
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHME10 KJIACC

KoanuecTBo yacos Aata
Ne T N3y4eHUA DJIeKTPOHHbIE NH(POBBIE
/1 €Ma ypoka Koutpoabnubie | [IpakTnueckue ITnan dakr o0pa3oBaTeJbHbIE Pecypehbl
Beero | pagorsr padoThI

1 ®dusuka — Hayka o npupone. Hayunsie 1 bubanorexa [JOK
METOJIbI TO3HAHHS OKPYXKAIOIIETO MHUpPa https://m.edsoo.ru/ff0c32e2

, | D poms dopapnann | B LOK

P | Hay' P 1pa, https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOH AESTEIbHOCTH JIFOJIeH
MexaHn4ecKoe JIBUKEHHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [IOK
nerkenus. IlepeMerneHue, CKOPOCTD, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NPSIMOJIMHEWHOE JBUYKEHUE 1 bubmuorexa LIOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEHHOE 1 bubnunorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboziHOE MajieHue. Y CKOpeHuUe 1 bubanoreka [JOK
CBOOOIHOIO NAJCHUSI https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitnoe nmxenue. /[Bmxenue 1 bubanoreka [JOK
MAaTepHaJIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunumn otHocuTensHOCTH ["anumnes. Bubsiorexa LIOK

8 WHepuunanbHble CUCTEMBI OTCUETA. 1 .

N https://m.edsoo.ru/ff0c3be8
IIepBriiizakod HproTOHA
0 cynepnowman ew. Broportsaron ) Bubmorexa LIOK
yrep ! - STopon 3 https://m.edsoo.ru/ff0c3be8
HbroroHa j1j1si MaTepuaibHOH TOYKU

10 Tperur 3axoH HeroToHa 1u1st 1 Bubmmorexa [IOK
MaTepUAIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8

11 3aKkoH BCeMHUPHOTo TAroTeHns. Cua 1 bubnuoreka [IOK
TsoKecTH. [lepBasikocMUYecKast CKOpOCTb https://m.edsoo.ru/ff0c3d00

Bbubnuoreka [TOK

12 Cuna ynpyrocru. 3akon ['yka. Bec Tena 1 https://m.edso0.ru/f0c3e18
Cuna tpenus. Koaddumument TpeHmus. Bubmiorexa [IOK

13 Crta compoTHBIICHHS TIPU ABIKCHHUH TeJa 1

B JKMJIKOCTH HJIM ra3e

https://m.edsoo.ru/ff0c3f76



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
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

14

ITocTynaTenbHOe U BpalaTeabHOE
JIBIDKEHHE a0COITFOTHO TBEPIOTO Tema.
MowmenT cmibl. ITimedocunsl. Ycnosus
paBHOBeCHsI TBEPAOrO Tea

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

HNmmynbe MaTepranbHOM TOUYKH, CUCTEMBI
MaTepHalIbHbIX ToYeK. IMIyIbC CUJIBL.
3aKoH coXpaHeHUsI UMITyJIbca. PeakTuBHOE
JIBIDKEHHE

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pa6ora 1 MomHOCTH cuibl. Kunernueckas
SHeprus MaTepuagbHOH Touku. Teopema
00 M3MEHEeHNH KUHETHYECKOH SHEPTHH

bubaunoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[lorennmanbHas sHeprus. [loreHuansHas
SHEprys yrnpyro AehOpMUPOBAHHON
npykuHsl. [loTeHuanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

bubaunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHmanbHble 1 HETTOTEHIIUAIbHbIE
ciibl. CBsI3b paOOThI HEMOTCHIIHATBHBIX
CHJI C I3MEHEHHUEM MEXaHW4ECKOW dHEPruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHUs
MEXaHUYECKOU S3HEPTUU

bubaunoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora «/ccienoBanue
CBSI3U PabOTHI CUITBI C H3MEHEHHEM
MEXaHUYEeCKOH SHEPrUH Tena Ha IpuMepe
PACTSDKCHHS PE3UHOBOTO JKTYTay

20

KonrponbHast pabota 1o teme
«Kunematuka. Jlnnamuka. 3aKOHbI
COXPaHEHHUSI B MEXaHUKE

bubanoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE NTOJIOKEHHST MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. bpoyHOBCKOE
nsrkenue. ubdysus

bubanoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
4acTuI] BemecTBa. Moaenn CTpoeHus
ra3oB, )KHJIKOCTEN U TBEPIBIX TEI

23

Macca monekyn. KonnuectBo Bemecrsa.
ITocTosiHHas ABoragpo

24

TemnnoBoe paBHOBecHue. TeMmnepaTypa u e€
n3mepenue. [lkana remneparyp Lenbcust

25

Wneansusnii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

Bbubnnoreka [TOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c4fde

AOCOIIOTHAs TEMIIepaTypa Kak Mepa

26 CpeaHel KHHETHYECKON SHEPTUU Bubmoreka [IOK
JIBIDKCHUS MOJICKYJT. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3akoH [lanbToHa. ["'a30BbIC 3aKOHBI
JlabopaTopHas padora «/ccienoBanne

28 3aBUCHMOCTH MEXY MapaMeTpaMu
COCTOSIHUS Pa3PEIKECHHOTO ra3ay

29 M3onpoueccs! B uiealbHOM Ia3e U UX bubanorexa [JOK
rpauyecKoe MPeCTABIEHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEPTUs TEPMOAUMHAMUICCKOH

| oo o B 10K

: https://m.edsoo.ru/ff0c5952
BHyTpeHHSs 3HEPTHs OTHOATOMHOT' O
UJICAIBHOIO Ta3a
31 BuasiTemionepenaun bubmuorexa LIOK
A pelt https://m.edsoo.ru/ff0c5c36
p | e mbon e Buoros LOK
. P perate. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHbIi TIporecc
[lepBrIil 3aKOH TEPMOAUHAMUKH U €T0 bubaunorexa [JOK

33 .

MPUMEHEHHE K U30MPOIIeccam https://m.edsoo.ru/ffO0csefc

34 Heo6patumocTs mporeccoB B MPHPOJIE. bubnunorexa I[JOK
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230

35 punmun neiicteus u K11/ Termosoit bubanoreka [JOK
MAIIIHBI https://m.edsoo.ru/ff0c600a

36 [ukn Kapho u ero KIT/]

37 DKooruveckre IpooIIeMBI TETIO0
SHEPreTUKU

38 O6o0maronii ypok « MonekymsapHas bubnuoreka [IOK
¢dusrka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938

39 El\cjl}z)?einijlail{:: ?1());;11:((; Tf)h:[:f{oml bubmorexa LOK

YIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHUKI

40 [TapoobpazoBanre 1 KOHICHCAIIHSI. Bbubnnoreka [TOK
Vcniapenvie v KUIEeHHE https://m.edsoo.ru/ff0c63b6

M AOCOIOTHAS ¥ OTHOCHUTENBbHAS BIAKHOCTD Bbubnnoreka [TOK

Bo3ayxa. HachlenHslii map

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucraminyeckue u
aMopQHbIe Tea. AHU30TPOITUS CBOUCTB

Bubaunoreka [JOK

42 KpHCTAILTOB. JKUIKUE KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepralIbl
43 IInaBneHue u kpuctrasIM3anus. Y nenbHast bubmoreka [TOK
TerioTa miasiaenus. CyomuMarius https://m.edsoo.ru/ff0c6708
Bbubaunoreka [JOK
44 YpaBHeHHe TEIUIOBOro OanaHca hitps://m.edsoo.ru/f0c6820
45 DnekTpu3aus Tel. DIeKTPUIeCKUH 3apsi. Bubmuoreka [TOK
JIBa BH/Ia SJICKTPHUICCKHX 3aPsI0B https://m.edsoo.ru/ff0cébcc
46 E(E)HO BOH(I){;I; HI-;I/?I?I/:I) ﬂ;;(;ggf(l)f AHCHUS bubmmorexa [IOK
YHPOBOLHHKH. p https://m.edsoo.ru/ff0c6bce
AIIEKTPUUYECKOTr0 3apsiia
47 BzaumonevicTue 3apsanoB. 3akoH Kynona. bubnuoteka LIOK
ToueyHBIN INEKTPHICSCKHU 3apsil https://m.edsoo.ru/ffOc6eces
p | e e o Bumorea 10K
PHHIHAI CYTIep i P https://m.edsoo.ru/ff0c6df2
II0JICH. .HI/IHI/II/IHal'[pﬂ)KeHHOCTI/I
49 Pabora cuit 35IeKTpOCTaTHYECKOro MOJIs. bubnunorexa [JOK
ITorenuman. Pa3HOCTBIIOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
S0 seepocramacoron nane. BuGmorexa LIOK
P ‘ https://m.edsoo.ru/ff0c7018
JupneKkTpruyecKasinpoOHUIaeMOCThb
.. bubarnoreka [JOK
51 Onextpoémkocts. KoHnencaTop https://m.eds00.ru/f0c7126
52 ONeKTPOEMKOCTD TNIOCKOT0 KOHIEHCATOPA. bubnunorexa I[JOK
DHeprus 3apsLKEHHOT0 KOHEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopatopnas pabora "V3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
IIpuHuMn AeicTBUSA U NPUMEHEHHE
KOHIEHCATOPOB, KOITMPOBAJIBHOTO
54 ammapaTta, CTpYHHOT O IPHHTEpA.
DnekTpocTaTHdecKas 3aIuTa. 3a3eMIICHHe
AIEKTPOIPUOOPOB
DJEeKTPUYECKHI TOK, YCIIOBHUS €ro
55 cymectBoBanus. [locrossHHBI TOK. Cria

toka. Hanpsokerne. COnpoTHBICHUE.
3axoHOMamIsTydacTKaIenn



https://m.edsoo.ru/ff0c65f0
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[NocnenoBarensHOE, MapaIeIbHOE,

56 CMEIIAaHHOE COETMHEHHE MPOBOAHUKOB. 05 Bubmoreka [IOK
JlaGopatopHas pabota «/3yueHue ' https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOBY»

57 Paborta 1 MOIIHOCTB ANIEKTPHYECKOTO TOKA. bubanorexa [JOK
3akon JIxxoyis-JleHa https://m.edsoo.ru/ff0c7838

Y.
3akon OMa 1 IOJTHOM (3aMKHYTOM)
aekTpudeckoi nenu. Koporkoe 5
nomoreka [JOK

58 3ambIkanue. JlaboparopHas padora 0.5 https://m.e dS(I)lo (U/Ff0CTae0
«3mepenne DJ]C nctoyHuKa TokKa 1 €ro — -
BHYTPEHHETO COMPOTUBJICHUS
DJIeKTpOHHAs POBOJAUMOCTh TBEPIIBIX

59 METaJIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METAJJIOB OT TeMIIEPaTyphl.

CBepXnpoBOIUMOCTD

60 OnekTpuuecKuH TOK B Bakyyme. CBorcTBa
OJICKTPOHHBIX l'[y"-IKOB
[TonynpoBoAHUKY, X COOCTBEHHAS U

61 MIpUMecHas MPOBOAUMOCTh. CBOMCTBA P— bubnunorexa [JOK
n-mepexoma. [TomynpoBOAHUKOBBIC https://m.edsoo.ru/ff0c84ae
IpUOOpPHI
DJIeKTPUYECKUH TOK B paCTBOPax U

62 pacmiaBax 3JeKTPOJIUTOB. bubnunorexa [JOK
DEKTPOTUTHYECCKAS TUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
OnexTponn3
ONeKTpUYECKUH TOK B ra3ax.

. . bubnunorexa I[JOK
63 CaMOCTOSITENLHBIH U HECAMOCTOATEILHBIN . a0
https://m.edsoo.ru/ff0c84ae
pa3psan. Monuus. [1nazma
DneKTpuuecKue MpuOOPHl M YCTPOHCTBA U Bubmiorexa [IOK
64 UX mpakTHYecKoe npuMeHenue. [Ipasuna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30IaCHOCTH
Bubmorexa IIOK

65 O600mmaronii ypok « DIeKTPOIMHAMUKA)

HHIATOLIIH Yp por https://m.edsoo.ru/ff0c88be
KontponsHas pabora mo teme

66 «nekrpocraTka. [locTOSHHBIH Bbubmmorexa [IOK
SIIEKTPUYECKUM TOK. TOKM B pa3IHIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PeseprHsIil ypok. O600maromuii ypok mo Bbubmmorexa [IOK

Temam 10 Kiacca

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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68 PesepBHbIil ypok. O000IIaronmii YpoK 1o 1 bubnmnoreka [JOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/ff0c8f6c

11 KUIACC

No KoaunuyecTBouacoB JlaTra u3yuenust
u/n Temaypoka K n n @ DJIeKTPOHHBbIe UG POBbIE
Beero OHTPOJIbLHBIE paKkTHYeCKHE JaH aKT 0BpA3OBATENBHbIE PECyPehl
padoThI padoThI
IlocTosIHHEBIE MATHUTEI ¥ UX B3aUMOJIEHCTBHE.
1 MaruutHoe noine. Bekto MaFHI/ITH(')uI\/'I 1 bubmiorexa LIOK
‘ p Mat https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUYM MarHUTHOM MHTYKIIUH
MarsuTHOE 110Jie MPOBOJHUKA C TOKOM.
2 OmnbIT DpcTena B3£HM0I[eI71CTBMe 1 bubmorexa LIOK
perena. A https://m.edsoo.ru/ff0c98fe
MTPOBOJIHUKOB C TOKOM
3 JlabopaTtopHas pabota «/3yuenue 1 1 bubmuoreka IJOK
MarHUTHOTO MOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOIO MOJISI HAa IPOBOJHUK C
4 tokoM. Cuna Ammnepa. JlabopaTopHas pabora 1 1 bubmmorexa LIOK
«HccnenoBaHue eACTBUSA TOCTOIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
eliCTBME MAarHUTHOTO IIOJISI HA JBHXK csa
5 i sHKEHHYIO yactuny. Cuia JIoIIeHu;/III Yo 1 bubmmorexa LIOK
p o Y. p ’ https://m.edsoo.ru/ff0c9df4
Pabora cuiiel Jlopeniia
OneKTpoMarHuTHas HHIYKIus. [1loTok
6 BEKTOpa MarHUTHOW MHAYKIUU. D/[C 1
WHIYKIWW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papaaest
7 JlabopaTtopnas pabota «MccinemoBanne 1 1 bubmmoreka [IOK
SIBJICHHSI DJICKTPOMATHUTHON MHITYKITHH» https://m.edsoo.ru/ff0cal50
WNHykTUBHOCTD. SIBIEHUE CAaMOMHIYKIINH.
8 OC caMOMHAYKIIMHU. DHEPrusi MArHUTHOTO 1 bubmmorexa I[JOK
TOJIST KQTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noie
TexHuueckue yCTpOHUCTBa U UX MPUMEHEHUE!
9 MTOCTOSTHHBIE MATHUTHI, JIEKTPOMAarHUTHI, 1
AJIEKTPOJBUTATENb, YCKOPUTEIH
3JIEeMEHTAapHBIX YaCTHUI, MHAYKIMOHHAS TIeYb
10 O6o06marommii ypok «MarautHoe 1moite. 1 Bubnuoreka IJOK

OneKkTpoMarHuTHAsE MHAYKIHSDY

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KontponbsHas pabora no reme «MarHuTHoe
nojie. DJEeKTPOMarHUTHAIUHAYKIUS

bubmuoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHbBIE MEXaHUYECKHE KOIIEOaHU.
I'apMmonmnueckre Koaebanus. YpaBHeHHE
rapMOHHYECKHX Konebanuii. [IpeBpareHue
SHEPTUH

bubauoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas pabota «VccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH
I'py3a Ha HUTU OT AJIMHBI HUTHU 1 MaCChI
rpy3a»

14

KonebarensHbin kOHTYp. CBOOOIHEIE
AJIEKTPOMAarHUTHBIC KOJIEOaHUs B HJIEaIbHOM
KolleOaTeTbHOM KOHTYPE.
AHaJIOTHSIMEKTYMEXaHUUECKUMH U
3JIEKTPOMATHU THRIMUKOJICOAHHSIMU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UCATEHOM KoJeOaTeIbHOM
KOHTYpe

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrapienre o 3aTyXaroMUX KOJICOAHUX.
BriHyX1eHHBIC MEXaHUUECKUE KOneOaHmsI.
Pe3onanc.

BreIHy X 1€HHBIEAIEKTPOMATrHUTHBIEKOTE0aHU S

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cbb86

17

[lepemenubr TOK. CHHYCOMAANBHBIA
MepeMEeHHBIM TOK. MOIIHOCTb NMEPEMEHHOTO
TOKa. AMIITIUTYTHOE U JEHCTBYIOLIEE
3HAa4YCHUE CHJIbI TOKA U HAPSDKEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcbhd34

18

Tpanchopmarop. [Ipon3BoacTBo, mepenava u
noTpebIeHNE HIIEKTPHYECKON SHEPTHH

19

VYeTpolicTBO M MPaKTUUECKOE TPUMEHEHHE
3JIEKTPUUECKOro 3BOHKA, FeHepaTopa
MEpEMEHHOI0 TOKA, JITHUH 3JIeKTporepenay

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrMYEecKHe PUCKU IPU IPOU3BOJICTBE
anekTposHeprun. KyiapTypa ucnonb30BaHus
JJIEKTPOSHEPTHH B IIOBCEJHEBHOM KU3HH

21

Mexanndeckue BOJIHBI, YCJIOBUS

bubmnoreka [IOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnpoctpanenus. [lepuoa. CkopocTb
pacnpocTpaHeHUs U JITTHHA BOJIHEIL,
[Tonepeunbie U POAOJILHEIC BOJHBI

https://m.edsoo.ru/ff0ccab4

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa. bubmuoreka IJOK
Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMATrHUTHEIE BOJTHBI, UX CBOWCTBA U bubmuoreka IJOK
ckopocTh. LlIkasia 3IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 HpI/IHHI/IHBI PaauoCBA3U U TCIICBUACHUS.
PazButue cpencts cBs3u. Paguonokanus
bubauoreka LIOK
25 KontponbHas pabora «KonebaHus 1 BOITHBD) https://m.edso0.ru/ff0cch s
I Tt B 10K
FHOPO pene. https://m.edsoo.ru/ff0cd350
ceera. Jlyd cBera
| oo aen Sacom syt cer Buores LOK
p P https://m.edsoo.ru/ffOcd4e0
3epkaie
py | orencunenss e oo ey B LOK
P - bell T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHUS
29 JlabopaTopnas pabora «M3mepeHne bubmmoreka [IOK
TOKAa3aTels IPeTOMIICHUS CTEKTA» https://m.edsoo.ru/ffOcd67a
30 JInmsel [ocTpoenne n300pakeHUi B TUH3E. bubmmoreka [IOK
dopmyiia TOHKOM JIMH3BIL. Y BEIUYCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopnas pabota «MccinemoBanme
CBOWCTB N300pakeHUH B JIMH3AX)
Hucnepcus cera. CIIOXHBIN cOcTaB 0emoro
32 cgera. L[Bet. JlabopaTopHas paboTa
«HaOumroienne qucepcn CBeTay
33 WnTepdepenuns ceera. Judpakuus cera. bubmmoreka I[JOK
JlnbpakiioHHas peréTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeToBBIX BOJH. [lonsipuzanus bubnmorexa LJOK
cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue mpudOpkl U YCTPOHUCTBA U

YCJIOBHA UX 0e30IacHOro IMPUMCHCHU L



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

['panu1pl IPUMEHUMOCTH KJIACCHYECKOU

bubmuoreka LIOK

36 MexaHuku. [locTynaTsl cienuanbHOW TEOpUU https://m.edsoo.ru/ffOcf862
OTHOCHUTENBHOCTH — )

37 OTHOCUTETHFHOCTh OJHOBPEMEHHOCTH. bubmuoreka IJOK
3amMeyicHrE BpEMEHH M COKPAIIEHNE JUTHHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PENITUBUCTCKOW

38 gacTullbl. CBsi3b MACCHI C SHEPTUEH U ﬁg6;2(£eéjzi?§/ﬁ0c fc68
HAMITYJIECOM. DHEPTHTIOKOS ps-fm. )

39 Kontponbhas pabora «Ontrka. OCHOBBI Bubmorexa [JOK
CIICIHATBHON TEOPUH OTHOCHTEITHHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. Popmyina [Inanka. DHeprus u Bubmorexa [JOK
UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6

a1 OTtkpbITHE U UcclienoBanue Gorodddexra. bubnuoreka IJOK
Onsite! A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl GpoTordpdexra. YpaBHEHHE Butmorexa [IOK

42 OuHinrenHa 1 porodddekra. https://m. edsoo. ru/ffodo15e
«KpacHasrpanunay dporoddderra " '

43 Hapnenne ceera. OneiThl I1. H. JIeOenena. bu6mmoreka IJOK
XUMHUECKOEIEHCTBUECBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne yCTpoHCTBa U IPAKTUUYECKOE

44 TIpUMEHEHHE: POTOITIEMEHT, (DOTOIATIHK,

CONTHEYHas1 OaTapesi, CBETOIHU O/

45 Pemrenre 3amad mo TemMe «IEMEHTHI bu6mmoreka IJOK
KBAHTOBOU OITHUKN» https://m.edsoo.ru/ff0d0302
Monenb atroma Tomcona. OnBITEI Bubmorexa LIOK

46 Pesepdopma mo paccesHUIO 0-9acTHIL. https://m.edsoo.ru/ff0d091a
[InaneraprasMomenpaToMa — ]

Bbubnuoreka IJOK

47 Tocrynatwibopa https://m.edsoo.ru/ff0dOafa
Wsznydenue u noriomeHne GOoTOHOB MPH

48 MepexoJie ATOMa C OJTHOTO YPOBHS SHEPTUU ESG;Z(E@;%&?E/ ffod0afa
Ha apyroi. BuneicnekTpos Ps-Hm. )

BOJ‘II—{OBBIG CBOWCTBA YACTHII. BOJ‘IHI:I Ie Bu6morexa LIOK

49 Bpowuiisa. KopriyckynsipHO-BOJTHOBOW AyaH3M.

CrioHTaHHOE U BBIHYXX/ICHHOC U3JIYyYCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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50

OTKpBITHE PaTHOAKTHBHOCTH. OIBITHI
Pesepdopaa no onpeneneHuro cocraBa
PaaAOAKTUBHOI'O U3JIYYCHUSA

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMMa-u3TydeHHs.
Bnusuue PaaOaAKTUBHOCTHU Ha KMUBBIC
OpraHu3MBbl

52

OTKpbITHE TPOTOHA U HEWTPOHA. M30TOIBI.
Anbda-pacnaa. DNeKTPOHHBIA U
MO3UTPOHHBIN Oera-pacmaj. ['amma-
W3ITy4YeHHe

bubauoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsi3u HYKJIOHOB B siApe. SlnepHble
peakiuu. AnepHbid peakrop. [Ipodiiemsi,
MIEPCIEKTUBBI, SKOJOTUYECKUE ACTIEKTHI
SIIEPHOU SHEPTE€TUKU

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

54

OnemeHTapHble YacTUllbl. OTKPBITHE
mo3uTpoHa. MeToasl HaOIIoIeHHS 1
pEerucTpanny JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «®yH1aMmeHTalbHbIE
B3auMoJeuCcTBUA. EnuHcTBO hrznueckon”
KapTHUHBI MEPa»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3Be3aus, IpKHe
3BE3/1bl, IIJIAHETHI, UX BUAUMOE JIBUKECHHUE.
ComnueunasicucreMa

56

Comnune. ConHednast akTUBHOCTE. VICTOUHUK
sueprun CoJHITA U 3BE3 ]

57

3BE3IBI, IX OCHOBHBIE XapaKTEPUCTHKH.
3BE3bI IIIaBHOU MOCIEA0BATEIHLHOCTH.
Buytpennee crtpoenne 38€31. CoBpeMeHHBIE
MPEACTABIECHUS O IPOUCXOKICHUN U
spostonu CosHIA 1 3BE3]T

58

Mineunbid [yt — Haa ["anaktuka.
ITonoxenue n agsuxxenue CoHIA B
lanaxtuke. I'anaktuku. Y€pHble ObIphI B
SApax rajJJakTHK

59

Bcenennas. Paz0eranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkToBOE H3iTydeHHeE.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MeraranakTuka

60

Hep CIICHHBIC Hp06ﬂ €Mbl ACTPOHOMHH

61

KonTponbsHas pabora «IeMEHTHI
ACTPOHOMHH U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponbs ¢puzuku un
aCTPOHOMMH B SKOHOMHUUECKOM,
TEXHOJIOTUYECKOM, COIMAILHON U dTHYECKOM
cepax eI TeIbHOCTH YeIOBEKa

63

Oo6o06maromumii ypok. Ponb u Mecto ¢pusuku u
a4CTPOHOMMH B COBPEMEHHON HaAyYHOU
KapTHHE MUpa

64

Oo6o06marommii ypok. Ponb dusudeckoit
Teopur B POPMUPOBAHHH TIPENICTABICHUH O
(hm3nyuecKoi KapTHHE MHUpa

65

O6o6matomuii ypok. Mecto puznueckoit
KapTHHBI MHpa B 00IIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI O
pHpoJie

66

Pe3epBHbIN ypok. MarHuTHOE moJe.
ONeKTpoMarHuTHasI HHIYKIHS

67

PezepBubIii ypok. Ontrka. OCHOBBI
CIIEeIUAILHON TEOPHH OTHOCUTEIBHOCTH

68

Pesepusrit ypok. KBantoBas ¢usmka.
DJIEMEHTHI aCTPOHOMHUH U aCTPODUIUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

®uszuka. 10 kimacc: yuyeOHUK Al 00IIeo0pa3oBaTeNbHbIX OpraHu3aluil: 6a3oBelii U yrayOneHHbld ypoBHH / I'.5. Mskumes, b.b.
byxosues, H.H. Cotckuii; mon pemakiuein H.A. [TapdpentreBoii. — 7-e u3a. — M.: [Ipocserenue, 2020.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/
https://edsoo.ru/mr-fizika/
https://uchitel.club/fgos/fgos-fizika

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/
https://urok.apkpro.ru/
http://phys.reshuege.ru/
http://phys.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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