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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoLMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyuatomuxcst 10-11 kmaccoB npu oOyueHnn ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC IIeJIW M3y4YeHHs (U3UKU HAa YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKaroLIeM MUDE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3HKH OObEIUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NYecKoil HayKH, OCMBICIIEHUE CBS3HM Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJISi ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCA Y4YaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3UYECKMX BEJIWYMH W TOCTAHOBKY OIIBITOB IO TPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasiena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOIENH IS CHTYAIlMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBUSAX INMPEJAMETHOTO KaOWHeTa (PU3WKH WM B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHNHE HAYYHOTO MUPOBO33PECHUS KaK PE3ysIbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPUOOpPETEHUE CUCTEMBI 3HAHM 00 OOIMX (PU3UUECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
orBoautcst 136 yacoB: B 10 kitacce — 68 yacoB (2 waca B Heneno), B 11 ximacce — 68 wacos (2
yaca B HEJIEJII0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuil u npoiueccoB. Hayunsie runoressl. dusznueckue
3aKOHBI ¥ TEOPUH. |'paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJICH.
Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoenue nkeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Tema 2. /lunamuka

[Tpuaimn otHocutenbHOCTH ['anmuiies. [lepsoiit 3akoH HetoTona. HepLmanbHble CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH HeroTona st
MaTepUalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUS U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
MIPU ABUKEHUH TeJla B )KUJKOCTH WM rase.



[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOMIOTHO TBEPIOTO TeNa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cumbl. YcnoBus paBHOBECHS
TBEPAOTO TEIIA.
TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBiieHnEe MHEpLMH.
CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.
Bropoii 3akon HerotoHa.
N3mepenue cuil.
CrnosxxeHue cuil.
3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.
HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.
CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.
VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.
Tema 3. 3akonwl coOXpaneHus 6 MexaHuke
HNmnynsc MaTepraibHOM TOUKH (Tea), CHCTEMbl MaTepuaibHbIX TOUeK. MIMIynbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.
Pabora cunbl. MOIIHOCTH CHUJIBL.
Kunernyeckasi sHeprus maTepualibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.
[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[ToreHuuanbHble M HEMOTEHIMAIbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUN.
VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
MHACTOJIET, JBUYKEHUE PAKET.
Llemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
[Tepexon moTeHIMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOEHHs Ta30B, >KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KomndecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TermoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH
ueanpHOr0 ra3za. AOCONIOTHas TemImepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu



TEIUIOBOTO JBMKeHUs vactun rasza. Illkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenue MenneneeBa—Kunanelipona. 3akon JlanpToHa. M3o0mpouecchl B HI€aIbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne U30MPOLIECCOB: U30TEpMa,
u30xopa, nzobapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKUX COCIUHECHUM.

OnbIThl 0 AU(PY3uH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprus TEPMOJMHAMUYECKOW CHCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
UJCAIBHOTrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIUIOTHI IPU TEIUIONEpeiaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh MpoLEeccoB B IPUPOJE.

Tennoble MamuHbl. [IpuHIune 1efdcTBus Tem1oBbIX MaliuH. [Ipeobpa3zoBanus sHEpruu B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [{ukin Kaphao u
€ro KO3 UIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHnueckne yCTpoMcTBa M IPAKTUYECKOE IPUMEHEHHME: JBUTAaTElb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJI JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUsA).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoowvl

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume wu  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HaceimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.

Tsépnoe Teno. Kpucrannmueckue n amopgHbie Tesla. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lnmaBneHne m kpucraumsanus. Y IeiabHas
TeruioTa miasineHus. Cyonumanus.

YpaBHeHUE TEIIIOBOro OaaHca.



TexHU4YecKne YCTpPONCTBA M NPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUMU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpaus KpUCTAIIIOB.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

ONeKTpu3anusa Tell. OJEeKTpUYecKHil 3apsan. JlBa BHAa BJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUDTEKTPUKH U MOJTYIPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO0 3apsijia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. Todeunblil  aiexTpuyeckuil  3aps.
OnekTpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanekrpocratudyeckoro modisi.  [lorenuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaiekTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsAyKEHHOI'0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KONUPOBAIbHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTa.

JINdIeKTPUKHY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAY  IUJIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCaTOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna toka. [TocTosIHHBII TOK.

Hampsixenue. 3akon Oma i1 y4acTka Henu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COMPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoynsa—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma asis
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DNeKTpOHHAs: MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
[1na3zma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETD,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeIUHEHUE MPOBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYLIEH cuibl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psag 1 IpOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kjacce OCYIIECTBIAETCS C y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKOus, mapadona,
runepOona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKUE (HYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0ocMOC, TEII000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), dJICKTPUUECKHE SBIICHUS B
KUBOW MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJN, XUIKOCTEH W Ta30B, AJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAs AUCCOLUALINS, TaJlbBAHUKA.

Teoepagpus: BNaxxHOCTH BO3yXa, BETPBI, 0AapOMETpP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABMKEHHUH C UCIIOJIIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUSA

[locTostHHbIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
BekTop maruutHOM MHAyKUMU. [I[puHIMN cyneprno3uliuy MarHUTHBIX NOJIed. JIMHUKM MarHUTHOM
uHaykuy. KapTtuna auHui MarHuTHOM MHTYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe T0JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA WMHAYKIIMHA MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAynbp MW HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapayes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIMU B IMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT Opcrena.

JIuHUY MHIYKIMYA MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

ITpaBuio Jlenna.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSSHHOTO MarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3gen 5. Kos1ie0anus M BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1OAHUS

Konebarenbnas cucrema. CBoOOmHBIE MexaHmueckue KoneOanusa. [apmoHmueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbublii koHTyp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJIEOAHUS B HJCATHLHOM
KOeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYeCKUMU U DIEKTPOMATrHUTHBIMU
konebanusimMu. Gopmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxammuXx KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYIHOE U IeUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAMPSKEHHUSI.

Tpancdopmarop. IIpousBoacTBo, mepegadya U MOTPeOICHUE SICKTPUUECKON SHEPTHH.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonb30BaHUSA
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHuuyeckue YCTpOICTBA H TPAKTHUECKOE MPUMEHEHHE: OJJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

WccnenoBanue 3aBUCMMOCTH MEPUOJa MAIBIX KOJeOaHU rpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl Tpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
U januHa BonHBL [lomepeunble W mpononbHble BONHBL. WHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaranutHo#l BoimHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE M
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHU4ecKkue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE W MEIULIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBHU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPaHEHUE TOMEPEYHBIX U MPOIOJIBHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus ¥ MpeaoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u AUPpakiui MEXaHUUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOoCTpaHEHUE CBETA B OAHOPOJHOM cpefe.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxxeHus cBeTa. [locTpoeHune u300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnienne cBera. 3aKOHbl IIPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBId yroa MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoenne n3o0paxkeHu B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3bL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBass onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAS
peméTKa, OISAPOU/I.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IMpeloMiieHHe cBeTa. Onruueckue
npUOOPBHI.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue nntepdepeHnnu cera.

HaGnronenue nudpakuuu cera.

Hab6nronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[TomyueHue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue aucnepcuu ceera.



Pa3zagen 6. OcHOBBI crienMaJIbLHOM TEOPHH OTHOCHTEILHOCTH
I'paHuLBI TPUMEHUMOCTH KJIACCHYECKOW MEXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBApPUAHTHOCTH MOXYJII CKOPOCTH CB€Ta B BaKyyme, IIPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPIHUs [TOKOSI.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna g porordpdexra. «KpacHas rpanuna» gorospdekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHMHYECKOE JEHCTBUE CBETA.
TexHuueckue yCTpOHCTBA M IPaKTHUUECKOE NpUMEHeHHue: (oToryeMeHT, (OTONATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuro o -uactuul. IlnmanerapHas
Mozienb atoMa. [Tocrynarsl bopa. 3nyuenue u norsnouieHue (GOTOHOB IpU MEPEXoe aroma ¢
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexkTpoB. CnekTp yYpOBHEW 3HEpPruu aroma
BOZIOpPOAA.
BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnycKynsipHO-BOJHOBOW Jyalu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHUE.
TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHENYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsITHE
panuoaktuBHOCTH. OmBITH Pezepdopra mo onpeeneHuio cocTaBa paauoakTUBHOTO U3ITyUEHHSL.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OTtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sapa IeiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznmydeHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI SAEPHON SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U IPAKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOLUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbel pa3BuTus acTpoHoMuu. llpuxiiamHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConHeynas cucrtema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABIEHUS O
MPOUCXOKACHUH U BOJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nmwkenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpaX TAJAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus HEBOOPYKEHHBIM I71a30M C UCHOJIb30BaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIENIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax JesTeNbHOCTH 4YeJOBeKa, poJib W MecTo (U3UKM U acTpOHOMHUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHuit 0 PU3MYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.



MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHs B 11 Kiacce OCYyIIECTBISICTCS C y4YETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBICE C W3YyYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3WYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIIOICHHE,
AKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (DYHKIIMH: CHHYC,
KOCHHYC, TaHTEHC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIWH,
MPU3HAKY TI0JI00US TPEYTOIBHUKOB, ONIPEIEIICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoecus: snexTpuveckue SBICHUS B JKMBOW MpUpoOJE, KoieOaTeabHbIC IBHKCHUS B
JKUBOW TPUPOJIE, ONTUYECKHUE SBJICHUS B JKUBOW MPUPOJE, NEWCTBHE paJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMYECCKOM PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHuTHBIE TONIOCa 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MIPEICKAZAHUE 3EMIICTPICCHHUIA.

Texnonocusn: TUHUW SIEKTPOIEpEiad, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEIb,
WHAYKIIMOHHAS Te4Yb, pajaap, pPaJuoNpuEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
MIPOCKITNOHHBIH ammapar, BOJIOKOHHAs OIITHKA, COJIHEYHas Oatapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKJAHCKOM MO3MLMU  OOydarollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHU3alu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'Ppa)KAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIFOYast 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM NpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICHMCTBHM B OKPYXKAIOUIEH Cpele HA OCHOBE 3HAHMS
1eNel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH OKOJIOIMYECKON HamnpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MIPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO 1€ TEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1ornyeckue neiicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIATh LUENU JeSITEIbHOCTH, 33]1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOP/IMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEaJbHOIO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJaJICTh HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHM U MeTOJaMM (U3NYECKOMH
HaYKU;

BJIa/IETh HaBbIKAMHU Y4YEOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITEIbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIECHUs 3a7a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS,

BIAJIETh BHUJAMHU JEATEIBHOCTH IO IOJIYYEHHMIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyalUsiX, B TOM YHCIE MpPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISIT NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUIOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJauyd pPe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYyTUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOH JEATENBHOCTH, B
TOM YHCJIE IPU U3YYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEASITEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;



BBIJIBUTaTh HOBBIE UJEH, IpEIaraTb OpUrHHAIbHbIE TOJXOABI U PELICHHUS;

CTaBUTH IPOOIEMBI U 33]]a4H, IOMYCKAIOIIUE aJbTEePHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3THYHBIX BUIOB U (OPM IMPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HauYeHUs MHPOpPMALMU U LEJIEBOM ayauTOpuu, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IPEJICTaBICHUS U BU3YyaIM3aLUH.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBU1YaJIbHON paboTh;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro YYaCTHHKA KOMaH/bl B OOLIMI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUJIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € YYETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuMpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHUIA;
JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYIAUIMH B 00JacTH (PUBHKH,

MOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

puU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B mporecce OCTHX EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpEIHET0 00IIero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIUpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTHIKEHHUIO LENIW U YCIexy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUU OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTth KOH(INKTHL.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTHHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJeNel: MarepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANBHBIM Tra3, MoJeNu
CTPOEHMS Ta30B, )XKMAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUYECKUH 3aps]l IPHU PELICHUU
buznyeckux 3a1ay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHWE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHJCHCAIUS, [UIaBlICHHEe, KPUCTAIIM3allHs,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICHICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIOJIb3YS (PU3NUYECKHE BEIMYMHBI: KOOpIMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKHHA CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpenHss KUHETHYECKas OSHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENIsA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICIT MCIIOJIb3YEMbIX BEJIMUUH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUUYECKOoe IMoJe,
HanpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMU BEJIUUYUHAMUY;

aHAJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KylloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (HOpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mpaBuia 0O€30MacHOr0 TpyAa IMPU NPOBEACHUM HCCIEOBAaHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATeNbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIBbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYA0BaHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbl M MIPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4l BHIOMpATh (PU3UUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIWMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATLHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3MYECKON BEIMUHHBI,
pelaTh KayeCTBEHHBIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;
UCIONIB30BAaTh NPU PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaLINIO;
PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEHHUS 3/10POBbS U COOIOICHUS HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKPYKaIOILEel cpene;
paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.

K xonuy oOyuenust B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX posib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTHUYECKOU
JEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBETa, TOYEUYHBIM MCTOYHHUK CBETa, fJAEpHAas MOJENb aroMma,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pelIeHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM M JBHXKYLIUICS 3apaf,
AIIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakius M MOAApU3alUs CBETa, MAMCIEpCUs CBeETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHWE, MATHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HIEKTPUUYECKHM 3apsi, cuja TOKa, DSJIEKTpUYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4yacToTa KoseOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TaApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CHUjla JIMH3bI, IpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIOJNb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIC SBJIEHUS W TPOLIECCHI, HUCHONb3Ys (PU3HUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U



UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYMH, HX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpPUHLMIIBL 3akoH OMa, 3aKOHbI IIOCIEAOBAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHa s ¢GoTtordderra, 3aKOH COXpaHEHHUS SHEPruu, 3aKOH
COXpPAaHEHHsI MMIIYJIbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOrO 3apsla, 3aKOH COXpaHEHUs
MacCOBOIO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTHMBHOIO pacmajna, MpU HTOM pas3jIinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIPENENATh HANPABICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IIOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH M IPOLIECCOB C
UCTIOIb30BAHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMble W KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpHU INPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM U TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHHU| ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX O€30MacCHOr0 MUCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAroIleil cpere;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalUsX, aJICKBATHO OLICHHBATh BKJIAJl KaXKJIOTO M3 YYaCTHUKOB T'PYIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

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

bubmuoreka [JOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

61 OfoSumonce nosropere ‘ g imedson U TALGOTe
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHne. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlabopaTtopHnast pabota Nel mo teme
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsnast padora Nel mo teme

«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHnast pabota Ne2 mo teme
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOPHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paborta N2 o teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHEHHE TCIIIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
' HaiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT OCTaTHYECKOM HOIJ)IG bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaboparopHas pabota Ne3 o Teme
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJieHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.



https://m.edsoo.ru/ff0c6bcc
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
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, NapauIEIbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
Ned 1o Teme «M3yueHue cMeIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

bu6mmoreka [IOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
No5 o Teme «M3mepenune IJ1C
WUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJuIoB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIIIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U

MMpuMECHasA NpOBOAUMOCTE. CBolicTBa
p—n-nepexona. HOHYHpOBOI[HI/IKOBLIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

npudopHI

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITeIIbHBIN U bubmuorexa [JOK

63 . 1
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
O06o06maromuit ypok bubnnorexa [HOK

65 1
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
Kontponpnast padora Ne3 mo reme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PezepBHbiil ypok. KonTposibHas

67 abota Ne4 o Teme 1 bubmorexa HOK
%') } " https://m.edso0.ru/ff0c8c56

DNeKTpoANHAMHUKA

68 PesepBHblit ypok. O0oO0maronuii ypok 1 bubnuoreka [IOK

o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
i 68 5(4nq)

[NPOT'PAMME
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11 KUIIACC

KoanuecTBo yacoB

DyieKTpOHHbBIE N (PPOBLIE

No aTra
Tema ypoka KoHnTpoJbHbIe IIpakTHYeckue a o0pa3oBaTeJIbHBIE
n/n Bceero U3y4YeHHUst
padoThI padoThI pecypcsl
ITocTossHHBIC MarHuTHl U HX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6nmoreka [IOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.

2 OmneiT OpcTena. B3aumonelicTeue 1 Bubmiorexa OK

P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
JlabopaTtopHnast pabota Nel mo teme
3 «M3ydueHre MarHUTHOTO MOJIS KATYIIKH 1 1 bubmorexa HIOK

ya it https://m.edsoo.ru/ff0c98fe
C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlabopaTtopHnast pabota Ne2 mo teme 1 1 bubmuoreka [IOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MArHUTHOTO TIOJIS HA
5 IBIKYIIYVIOCS 3apSDKEHHYIO YaCTUIT 1 bubnmorexa IOK
Iy P Y 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenia
DJeKTpoMarHuTHas MHIyKnus. [Totok
BeKTOpa MarHuTHOM uHAYKIHH. IJ1C

6 WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN 1

unaykuuu Papanaest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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JlaboparopHuas pabota Ne3 o Teme
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

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

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUU.
DHeprus MArHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEIIHX 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 1e4Yb

10

11

12

13

Ob6o6maromuii ypok «MarautHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS»

KonTponbnas paborta Nel mo teme
«MarauTHoe noje. DIeKTpOMarHuTHas
UHIYKIHSD)

CBoOOIHBIE MEXaHHYECKHE KOoJIeOaHusl.
["apmonnueckue KonebaHusl.
VYpaBHEHHE rapMOHHYECKUX
kosiebanuil. [IpeBparienue sHepruu
JlabopaTtopHnast pabota Ne4 mo teme
«MccnenoBanue 3aBUCHMOCTH NIEPHOJIA
MaJbIX KoJebaHui rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

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

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
U/ieaIlbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHajorus Mexy MEXaHM4eCKUMHU U

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



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

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3aK0H COXpaHEHUs
SHEPTUHU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

[IpeacraBiaeHne O 3aTyXaroIINuX
KoyieOaHusX. BoIHyKIeHHBIC
MeXaHu4yecKue Kojebanus. Pe3onanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHU

Ilepemennsblit TOk. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOIITHOCTD
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
JJIEKTPUYECKON SHEPTUU

YCTpoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
3JIeKTponepeay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTrypa ncnonbs3zoBanus
AIIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HU

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

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

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



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

HonepeqHHe " IPOAOJIbHBIC BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6nmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, KX
23 cBoiicTBa U ckopocTh. IIkana buGnuorexa [IOK
p ’ https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBuieHus. Pa3BuTre cpencTB CBA3H.
Panuomoxkanms
o5 KonTtponpnast padora Ne2 o reme bubnuoreka [IOK
«Koiebannsa u BOIHBI https://m.edsoo.ru/ffOcc6f8
[IpssmMonMHEIHOE pacpocTpaHeHHe
26 CBETa B OTHOPOAHOM cpene. ToueyHslit Bubmiorexa OK
FIHOPOA peae. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTpakeHHe CBETa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n3zoopakeHuii B bubmorexa HOK
' p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHEeE oTpaxkeHue. [IpenenpHbIi bubnmorexa IOK
yIp p - 4P https://m.edsoo.ru/ff0cd7{6
YTOJI TTOJIHOTO BHYTPEHHETO OTPaXKEHHS
JlaGopaTtopHnast pabota Ne5 mo teme
29 «M3Mepenne mmoxasaress npeioMICHUS bubnnorexa [TOK
P p https://m.edsoo.ru/ffOcd67a
CTEKIIA)
JIunzsl. [TocTpoenue n3obpaxeHuil B
30 na3e. DopMyiia TOHKOM JIMH3bI Bubmuorexa IOK
- POPMY. ) https://m.edsoo.ru/ffOcddle
VYBennuenue JTNH3EI
31 JlaGopatopHas pabota Ne6 o Teme

«HccnenoBanue CBOMCTB U300paskeHUI



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
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B JIMH3aX»

Hucnepcus cBeta. CoXHBIN COCTaB
6emnoro csera. Lser. JlaboparopHas

32
pabota Ne7 mo Teme «Habmonenue
JIUCTIEPCUU CBETa»
HNutepdepennus ceera. Judpakmus bubnmnoreka HOK
33 N
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOWCTBA U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJlaccnueckor MexaHuku. [loctynarel bubnnoreka [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpAIlEHUE bubmmorexa [TOK
. P patit https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN
38 yacTulbl. CBA3b MAcChl C SHEPTUEN U brbmmorexa LTOK
HBL p https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTUs MOKOS
KonTtponbHnas padora Ne3 no teme
39 «Onrtrka. OCHOBBI CIICITHATBHOM bubmorexa LOK
’ https://m.edsoo.ru/ffOcf6f0
TEOPHUH OTHOCUTEIBHOCTU
40 ®otonsl. Dopmyna [Tnanka. DHEprus u bubnmoreka [JOK
UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpsITHE U HCCIEN0BAaHUE bu6muoreka [JOK

dororddekra. OnbiTe A. T

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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Cronerosa

3akonbl pororddexra. YpaBHeHHE

bu6nmoreka [IOK

42 Oiutnmrerina s Gorosddexra.
A b https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosddexra
Jasnenne ceera. Onbrtel I1. H.
43 JleGeneBa. XumMuueckoe AcicTBHE bubmmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCTpoucTBa u
44 MIPaKTUYECKOE TPUMEHEHHUE:
dboTo3eMEHT, (OTOIATUYMK, COTHEUHAS
OaTapesi, CBETOIUO]T
45 Pemenne 3a1a4 1mo Teme «QJIEMEHTBI bubnunoreka LIOK
KBAaHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna o paccesHuro o-9actu bubmmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenb aroma
bubnmorexa LIOK
a7 IToctynater Bopa
4 P https://m.edsoo.ru/ff0dOafa
Nznydyenue u nornomieHue GOTOHOB
48 1| H}:e €X0JIec aToMa C O H(()I;O OBHS bubmorexa HOK
p pexon . a yp https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha JAPyroil. Buabl cieKTpoB
BomnnoBbIe cBOlicTBa yacTull. BoIHEI 1¢e
49 bpoiinsa. KopryckynisspHO-BOIHOBOM bubmuoteka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJECHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy9CHHUE
OTKpBITHE PAAHOAKTUBHOCTH. OIBITHI
P P but6mmoreka [IOK
50 Pesepdopna mo onpenenenuto cocraBa

pPaarnOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bausaue
pPaZ0aKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3nydyenue

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

53

DHeprus CBs3U HYKJIOHOB B SJIpE.
SInepHsle peakuuu. S nepHbIil peakTop.
[IpoGnemsl, nepceKTUBSI,
9KOJIOTMYECKHE aCIEKTHI IAEPHON
SHEPreTUKU

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

54

OnemeHTapHble YacTUulibl. OTKpbITHE
NO3UTpOoHa. MEeTO Il HAOIIOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHL.
Kpyrinsiii cron «@yHaaMeHTalIbHbIE
B3anMOJIeUCcTBUs. ENMHCTBO
bu3NYECKOIl KAPTUHBI MUPAY

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bug 3sé3nnoro neda. Co3se3nus,
HpKI/Ie 3Bé3)11)l, IIJTAaHETBI, ©X BUIHUMOC
nBmkenue. CoaHevHass CUCTEMa

56

57

Comane. ConHeyHas aKTUBHOCTD.
Ucrounuk sueprun CoHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
MIOCJIEIOBATEIBbHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMEHHBIE
MIPEICTABIICHUS O IPOUCXOKIACHUU U



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

sposroru CoTHIa U 3BE3]

58

59

60

Muineunsiit [1yte — Hama ["aakTuka.
[Tonoxenue u aBmxenne CosHua B
lNamaxtuke. ['anaktuku. YEpHbIE NBIPHI
B JJpax rajakTHK

Bcenennas. Pazberanue rajiakTuk.
Teopust bosbiioro B3pbeiBa. PenukroBoe
u3lydeHue. MerarainakTuka

Hepemennsie mpo6iieMbl acTpOHOMUU

61

KonTtponsnast padora Ne4 o reme
«OIJIeMEHThI aCTPOHOMMH U
acCTpOPHU3HKIY

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

63

64

65

O6o6mmaromuii ypok. Pons u Mmecto
(GU3KMKN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YHOU KapTHHE MHUpa

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B HOpMHUPOBAHUN
Ipe/ICTaBICHNUN O PU3MYECKON KapTHHE
MHpa

O6o6maromuit ypok. Mecrto
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MIPEACTABICHUI O TIPUPOJIE




PesepBHBIi ypok. MaruutHoe 1ose.

66 1
DNeKTPOMarHuTHAs MHIYKIHS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CHelHaTbHON TEOpUH 1
OTHOCUTEJIBHOCTH

68 PesepBHbIil ypok. KBanToBast ¢pusmka. 1
DneMEeHTbl aCTPOHOMUU U aCTO(U3UKI

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

I'.4. Maxues, b. b. byxosues, H.H. Corckuii ®usuka 10 ki. ®uzuka 10 knacc. bazoBbiit
U yriyOseHHbI ypoBeHb. YueOHuK. Mockaa. [Ipocemenue, 2020

. I'A. Msaxumes, b.b. byxosues, B.M. Hapyrun ®usuxa 11 xnacc. ba3oBblil u yriay0OneHHbIN

ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

COopnuk 3anad o ¢usuke. 10-11 xmacesl: yued.mocobue ass o0meoopas3onar.
opranuzanuii / H.A.IlapdentreBa. — 11-e u3a. — M.: IIpocsemenne, 2020. — 208 c. —
(Knaccuueckuii Kypc)

METOANMYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.

I'.4. Mskuwes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 10 xknacc. bazobiit
U yriiyONeHHbIH ypoBeHb. Yuebuuk. Mocksa. [Ipocsemienue, 2020

I'.A. Mskuiues, b.b. byxosues, B.M. Yapyrun ®usuka 11 knacc. ba3oBslii u yriyOaeHHbIN
ypoBeHb. Yuebuuk. Mocksa. [Ipocsemenue. 2020

COopnuk 3anad o ¢usuke. 10-11 kmacesl: yued.mocobue aiist o0meoopas3onar.
opranuzanuii / H.A.IlapdpentreBa. — 11-e u3a. — M.: IIpocsemenne, 2020. — 208 c. —
(Knaccuueckuii Kypc)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

bubnuoreka IOK https://m.edsoo.ru
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JIMCT BHECEHUSI U3MEHEHUN U KOPPeKIMH

/o

Jara
BHECEHHUSA
N3MEHEHUHN

XapakTepucTuka N3MEHEHUS

PexBu3uTh
JIOKYMEHTA,
KOTOPBIM
3aKpEIUICHO
H3MEHEHHeE,
KOpPEKILIH

Ioamnuce
COTPYAHHKA,
BHECILIETO
H3MEHEHHE




