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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3nke 06a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEro OOIIero o0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHHS W KOHIEIIUU TMPENoJaBaHUs y4eOHOTro
npenvera «®u3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOJUMOCTb pealu3alii MEXIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nka» 1o rogam o0yyeHusl.

dwu3mKa Kak Hayka 0 Hanbosee oONIMX 3aKOHAX MPUPO/IBI, BEICTYIAs B KAUECTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3ydaeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
NpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEepreTHKH, TPAHCIOpTa, OCBOCHHMSI KOCMOCA, IOJyYEHHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKu BHOCUT OCHOBHOW BKJIaJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHIMOJIHEHUN UM Y4eOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHero o01ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEX pa3zesioB (PU3MKHU, BKIIOUAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3UKU 00beAMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMHUpOBAHUE TMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanogaraeT MUCMob30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS DIIEMEHTOB COJEPIKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM palliOHAIBFHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (usnyeckue Teopuu (GopMUpOBaHUE TMPEACTABICHUI O CTPYKType MOCTPOEHUs
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHHUMOCTH TEOPHM, I ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peaTu3yeTcs MPekae BCero 3a Cuér
OpraHu3aly YKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCHEPUMEHTOB M
1abopaTopHBIX paboT, KOTOphlE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YUEHUYECKUX MPaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAIICHUs KabuneTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PACUETHBIX U KadeCTBEHHBIX 3am1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfela
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIOTCSL 3aJaHUsg Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIed >KU3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI ypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (hM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKN T0JKHO OBITH HEOOX0AMMOE J1TA00PATOPHOE 00OPYOBAHUE JUISI BBITOJIHEHUS YKAa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpamMme 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHA.

JlaGopaTtopHOoe 00OpYyAOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO O0OOPYAOBAHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs1 GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOYyYalolIMXCsi K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMIPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK PE3ylbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSCHSTH SIBJICHUS C HCIIOJb30BaHHEM (DU3NUYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JocTiwkeHnne 3TUX Lenel o0ecreynBaeTcsi peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3YYCHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HaHWUS Ui OOBSCHEHUS
busznyeckux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PAa3IHYHBIX 33Jad C SBHO 3aJaHHON (u3mveckoin
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIINX CAaMOCTOSTENbHOE CO3JaHue (HU3UUYECKOH
MOJIEIN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKMX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQ/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3UIECKUX
SKCIIEPUMEHTOB, aHaJlW3a M  UHTEpHpeTanuu  HUHQOpManuu,  OmpeieseHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKOU
JESTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE CpEIHEro OOIIero 0oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gu3nke nepeyeHsb 1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE ObYYEHUA

10 KJIACC

Pazgen 1. ®u3nka ¥ MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOIbI. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuil u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOpUH. ['paHUIIbI MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4dyHOW KapTUHBI MHUpa, B
IIPAKTUYECKON NEeATEIbHOCTH JIIOICH.
Llemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPDHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmkKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, cKOpocThb (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. Clo)KeHHe TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBMKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. J[B)KeHHE MaTepUaIbHOW TOYKM MO OKPYKHOCTH C
MOCTOSIHHOW IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas cKopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucteMbl 0TCUETa, WIUTFOCTPAIINS KUHEMAaTHUECKUX XapaKTEPUCTUK JBIKCHHUS.

[IpeobpazoBanue NBMKEHUHN C UCTIOIB30BAaHUEM TTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YII0M K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpagnenue ckopocTs npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIIEHWS ~ MEXAY  OYTSIMH,  NOPOWJAEHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHBIC PpaBHBIC MPOMEXKYTKH BpPEMEHH TIPH PAaBHOYCKOPEHHOM JBIKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHue nBUKEHUS 1IAPUKA B BI3KOM JKUIKOCTH.
N3ydenne nuxkeHus Tena, OpOIIEHHOTO TOPHU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmnes. [lepBoiil 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MarepualbHOU TOUKU. Tpernii 3akoH Hpl0TOHA [UI MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUsS U cuiia TpeHus nokos. Kosdoumment tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpallaTeabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OcCH BpauieHus. [lnedo cumibl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, JBUKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABMXeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yciioBruid paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynsc MaTepralbHOM TOYKHU (Te€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbc CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBL.

Kunernueckast sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[HotenunaneHas sHeprus. [loTeHnManbHas S3HEPTHS YIPYTo AePOPMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

[lepexos noTeHIMATIBHON PHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJEHCTBUS UYaCTHIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUECKOH TEOPHUU
ueanpHOro rasa. AOCOJIIOTHasg TemIiepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM sHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. Illkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe nmpeacTaBiIeHne U30MPOLIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BeHiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOTY NAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTIOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO Ta3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH 00bEMa
KOMHATBHI, IABJICHHS M TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy MTApaMETPAMU COCTOSIHUSL Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cuctemMa. BHYTpEHHsIS 3HEprus TEPMOJMHAMHUYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KomnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0lHOAaTOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast UHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TEITOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TerioBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kaphao u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tella MPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepaTypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTb BO31yXxa. HachblmenHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHXPOMETD,
KQJIOPUMETP, TEXHOJOTMHM  TIOJYYEHUS COBPEMEHHBIX MAaTE€puUajoB, B TOM  YHCIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenne npu nOHMKEHHOM JIaBJICHUU.

CnocoObI U3MEPEHUS BIAKHOCTH.

HalGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXXHOCTH BO31yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzanusi Ten. OJeKTpuueckuid 3apsia. JIBa BHIa 3IEKTPUUECKHUX 3apsi/IoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHmmn cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPSy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PaGora cun osnektpocratueckoro mousd. Ilorennuan. PasHocTh MOTEHLMANOB.
IIpOBOIHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIudsieKTprudecKast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATopA.

TexHu4yeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUSL MEXKAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3iuunsix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamieabHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JleHiia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DIIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh CONTPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TomympoBonuuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH TIOJIYIPOBOJIHHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. IDJIEKTPOJIUTHYECKAS
Jucconanus. DIEKTPOIIn3.

DnekTpuueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJM, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUJIONIATH
MOTIEPEUHOT0 CEYCHUS U MaTepHaa.

CMmenaHHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOopoTkoe 3amblKaHUE TallbBAHMYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue cMeaHHOTO COEIMHEHUST PE3UCTOPOB.

W3mepenue >neKTpOABMKYIIEH CHJIBI HCTOYHHKA TOKA U €ro  BHYTPEHHEro
COTIPOTHUBIICHUS.



HabGnronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHBIA (DakT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKkuus, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX IPOEKLIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, nuddysus, ocMoc, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONIEPEIaul, TEIJIOBOE PABHOBECHUE), DIICKTPHUCCKUE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAIJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TabBaHHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTraTelb BHYTPEHHErO CropaHMs, IapoBass TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJYUYEHHs] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJEKTpOHArpeBaTellbHble IPUOOPBI,
AIIEKTPOOCBETUTEIbHBIE MPHOOPHI, TATHBAHUKA.

11 KJIACC

Pasnen 4. diekrpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOe TOJe€.
BekTop MarHUTHOM MHAYKUMHU. [IpUHIKI CylIepro3uLMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IPOBOAHUKA C TOKOM. KapThHa JMHHMM MHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHMKA M 3aAMKHYTOI'O KOJIBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib M HallpaBIICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr Jlopeniia.

SlBneHue HNEeKTPOMArHUTHOM WHAYKUMH. [[OTOK BEKTOpa MAarHUTHOM HMHIYKLIHH.
DNEKTPOABUKYILAsA CUJIa MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMU B IIPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJTHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOJIBHKYIIAs CUJIa CAMOUHTYKIIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HericrBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHME DNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOABUKYILECH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHble KO1E€OAHUS

Konebarenbnas cucrema. CBoOogHBIE MexaHWueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dactora, ammuutyga u  (aza konebGanuil. I[lpyXUHHBIT MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

KonebatenpHubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUST B HUJICATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHMYECKHUMHU H  JIIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsX. BbIHYX IeHHbIE MEeXaHUYECKHEe KoJeOaHus.
Pe3onanc. BeiHyKIeHHBIC 2IEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HANIPSHKEHUS.

Tpanchopmarop. IlpousBoncTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKOM SHEPrHUH.
OKOJIOTMYECKHME PHUCKH TPU MPOU3BOACTBE 3JeKTpo3Hepruu. KynpTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JUHUM JIEKTPONepe1ay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoeOaTeIbHON CUCTEMBI (MIPYKUHHBINA MM MaTeMaTUYEeCKHIA
MasITHHK).

Hab6nronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue cBOWCTB BEIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM MHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogens TMHAN 3IEKTPOIIepeSadH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JIJTMHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNepeMEHHOTO TOKa B IENMM M3 [OCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHb

MexaHudeckue BOJIHBI, yCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEeHUs.
U januHa BoNHBL [lomepeunple W mpoaosibHBIE BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarauuTHOi BojHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHTtepdeperiums. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smekTpoMarHUTHBIX BOJH. [IprMeHEHHE PJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEeJIEBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPEbl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, paaap, PaauONpPUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pazoBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue CBsi3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTATYAOW M YacTOTOMH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpssmonuHeitHOe pacipocTpaHeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyd cBera. ToUeUHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHS CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CrnoxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIme JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PAaCCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM OITHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHHMKHU. Y CIIOBUS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTE€P()EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOUHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue YCTpOWCTBA M TMPAKTUYECKOE MPHUMEHEHHE: OYKH, JIyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IpeloMieHue cBera. Onruuyeckue
IPUOOPHI.

[lonHoe BHyTpeHHEe oTpaxeHue. MoJieas CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTEpPEpEHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6monenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEUIETKY.

Habmroenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHnue nokasaresns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielUAJILHOM T€OPUU OTHOCUTEIbHOCTH

['paHuubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILlEHUE ITTUHBI.

OHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUs IOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHEpPruu POTOHA C €ro0 YaCTOTOW. DHEPrusl U UMITYJIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnerune cBera. OnwiTe! [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TMPAKTHUYECKOE NpUMEHEHHe: (OTOINEeMEHT, (OTONATUHUK,
CoJIHEUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu

®oTo3heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

CBeToauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesunuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnyuenue u normnomeHue GOTOHOB HpU MEpPEXoje aroma C
OJIHOTO YpOBHSI SHEpruM Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW BSHEpPruM aroma
BOJIOpPOJIA.

BousiHoBsIe cBOMcTBa yacTull. Bosusl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyau3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

TexHuueckne ycTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIN3
(ciekTpockor), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Ornpezenenne JIMHBI BOJIHBI Jla3epa.

Habnronenue nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe sa0po

DKCHEpUMEHTHI, JIOKa3bIBAIOIINE CJIOJKHOCTD CTpOECHUA saapa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopna 1o ornpeneneHuto cocraBa paJioakTUBHOTO H3JIy4eHHs.
CgoiictBa anb(a-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPTaHU3MBI.

OtkpeiTue mpoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usnyueHue. 3akoH
PaMOaKTHBHOTO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepubiii peaxktop. TepmosaepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  SJIEPHOM
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M NpakTHUECKOe MPHUMEHEHHE: JA03UMeTp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

OTalbl pa3sBuUTHA  ACTPOHOMUMU. HpI/IKHaI[HOC U MHPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMHU.



Bup 3Bé3aHoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIABHOM TIOCJEN0BATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J TJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botonu CoslHLa U 3BE311. DTambl AKU3HU 3BE3I.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connna B ['anaktuke. Tumnbl
rajJlakTuK. PanuoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumonennss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIPEJICNICHUS MOJI0KEHHsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.

Oo6o0maronee noBTOPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATeNIbHOCTU YEJIIOBEKa, pPOJb M MECTO (U3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOM KapTHHBI MHUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcsl ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nonsimus, CBS3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3Myeckas BeEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »>nextpuyeckue SBIEHUS B JKMBOM mpupoje, KojeOaTeslbHble BUKEHUS B
JKUBOM TIPUpOJIE, ONTHUYECKUE SIBJICHUS B JKUBOM IPUPOJE, ACHCTBUE paguali Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJLIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, TenedoH, CBU-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JTMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMii, TO3UTHBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEIbHOCTH B IMPOLIECCE peaTu3alli OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKMX TYMAHUCTUYCCKHX M JEMOKPATHYCCKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaXT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEJICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NPUHAMAThL OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B JICITCILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

4) 5cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

UHTEpEC K pa3muuHbiM cdepam TpodeCcCHOHATBHOU JEeATENbHOCTH, B TOM YHCIIEe
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
po(eccuu M pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3uKU Ha
MPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh JIKOJIOTHUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUYECKOW HAIpaBJICHHOCTM HA OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pusmke;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAy4HOH J1eATeIbHOCTH, TOTOBHOCTH B IpOIECCe U3YUeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUSA:

CaMOCTOSITEIILHO (DOPMYITMpPOBaTh M aKTYyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH NeSTeIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHIATH PaOOTy B YCIOBHUSX pPEAJIbHOIO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA:

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TOHATUSAMH M METOAaMHU (U3HUUECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETHhHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJIOB PEeIIeHHs 3aa4
(GU3HYECKOTO CoNIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JACSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIlvu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTyallUsiX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyallM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTHI I JI0Ka3aTeJIbCTBA CBOMUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/1aud B 0Opa30BaTEIBHOM JCATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObl U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.



Pabora ¢ undopmaumeii:

BJIAJICTh HaBBIKAMH MOJy4YeHUs MH(DOpMAIUK (PU3NIECKOTO COJCPKAHUSA U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIBHO OCYILIECTBJISATh IIOMCK, aHAJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpraHM3allMOHHBIX 3a1ad ¢ COOJIIOJAECHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAaHUS B pPa3IUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs WHPOpPMALMKM W LEJNEeBOM ayIuTOpWUH, BBIOMpas ONTUMAIBHYIO (GOpMYy
MIPEACTABJICHUS U BU3YaIU3ALINH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU ACATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHMA U CMATYATh KOH(IUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4JieHa KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JEHUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIOr0 yYaCTHMKA KOMaHJbl B OOIIMN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIIOBEJEHUE B PA3NIMUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS Pacu€THBIX M KAaYeCTBEHHBIX 3aj]lay, IUIaH
BBIMIOJTHEHUSI TMpPAKTUYeCKOoW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH

COOTBETCTBUE PE3YJIBTATOB LIEISIM;



BJIaJICTh HABBIKAMH TI03HABATEILHON PEIICKCHU KaK OCO3HAHHSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU JIUTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS 10 HX CHIKEHHIO;

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX MPH aHAIU3E PE3y/IbTaTOB JIESITEIbHOCTH;

MNPpUHHUMATDH CC6SI, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAIIU3€ PE3YIbTAaTOB IEATCIbHOCTY;

NpPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OIIHOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTrPaMMBI 110 (pU3HKe ISt
YPOBHSI CpEAHETo OOIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBLHOU Cepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIupOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHAIBHBIM
U3MCHEHHSIM H MIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUK, BKJIIOYAIOIICH CTPEMIIEHHE K JOCTHKCHHIO IEIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI: HUCXO0Os N3 CBOUX BOBMOX(HOCTeﬁ;

OMIIaTuH, BKJIIO‘-IaIOHICfI CIIOCOOHOCTh IOHHUMATh SMOIMOHAJIBHOC COCTOAHUC OPYIUX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHHUIO;

COIIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUHM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOMN
JEATEIbHOCTH JIIOEH;

YUUTBIBaTh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOUYKa, MHEpLUAIbHAsl CHUCTeMa OTCY€Ta, a0COIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH NIEKTPUUECKUH 3aps] NPHU pELICHUU
du3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IIPSMOJIMHEMHOE [BUKEHHE, CBOOOAHOE MaJCHHUE Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaelcTBue Tei, anpdysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BhEMa Ten NMpH HarpeBaHUU
(oxJa’xJeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHIECHCAIMS, IIJIaBJICHHE, KpPUCTAIIIN3aI1s,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHMM B 3aKPBITOM
coCyJlie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3aps10B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOb3Yys (pU3MUecKue BEeNNYMHBI: KOOpJIWHATa,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMaJIbHAs HSHEpPrus, MexXaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIOJIB3YEMBIX BEIWYMH, UX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C APYTMMH BEIMYUHAMU;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dbusznyeckue BEIMYMHBL: JaBIIEHUE Ta3a, TeMmIepaTrypa, CpeAHssi KUHETHYeCKas »SHEeprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICIT UCIIOJIb3YEMbIX BEJTHYMH,
uX O00O03HAYeHHUS U EAUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMU BEIMYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBL: AJICKTPUUYCCKUI 3apsill, dIEKTPUICCKOE MOJIe,
HaIpsOKEHHOCTh IMOJIS, IOTEHLHWAaJl, pa3HOCTh MOTEHIHUAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIIOJIb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHMIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

aHAJIM3UPOBATh (PU3MYECKHE TPOIECChl U SIBIICHMS, MCMONB3Yys (PU3UUYECKHE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro TtsroteHus, I, II u III 3akonbl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
PaBHOIPaBUSI UHEPLUUATBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KUHETHUYECKYIO TEOPUIO CTPOCHHS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpeIHEH KHUHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIONIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHUM W MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT M (JOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W WCIOJIb30BAaTh W3BECTHBIE METOJbI OILICHKHU
MOTPELIHOCTEN H3MEPEHUH;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMU BEIMYMHAMU C HCIIOJIB30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BUE TaOIUIl U TpadUKOB, JENaTh BHIBOJIBI
MO pe3yJbTaTaM UCCIIECI0BAHMS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPU TPOBEIACHHHM HCCIEIOBAaHUN B paMKax
yu4eOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESATeNbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SBHO 3aJaHHON (DU3WYECKONW MOJCNbIO, HCIOJIB3YsI
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIE s €€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOYYEHHOTO 3HaUeHUs (PHU3NIECKON BETUINHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTHYECKUA HEMPOTHBOPEUMBYIO IETIOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCTIONB30BAaTh TPU  PEIICHHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAaIOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIMA W TPEACTABICHUS y4eOHOU H



HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOIYYEHHOM W3 Ppa3iIMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJTM3UPOBAThH MOJTy4yaeMyro HH()OpMAITHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUH C MPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbSI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIei cpere;

paboTaTh B IpYIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTprUBaeMOi MPOOIIEMBI.

K konny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEeMOHCTPUPOBATh HA MpPUMEpaxX pojib U MeCcTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJAEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
UHAYKLIMS, JAEWCTBUE MarHUTHOIO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W [OJApU3alus CBeTa, JUCIEpCUs CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekt), CBETOBOE NaBlIeHUE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAs! U CKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BeIlIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWiIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABUKYIIAs CHUIIa,
paboTa TOKa, MHIYKLIMS MarHUTHOro Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MArHUTHOTO TOJEH, MepHoA W 4yacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, IPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS U TPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUN CMBICH MCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE TAaHHYIO (DU3HUECKYIO BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



IPSMOJIMHEHHOTO PACHpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETAa, 3aKOHBI IMPEJIOMIICHHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOr0 4MCia, MOCTynaTel bopa, 3aKOH paJuOaKTUBHOIO pacnaja, IpU 3TOM pas3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE W YCIOBHs (TpaHULIBL,
001acTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsSI MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIMCHIBATh N300pakeHNUE, CO3/1aBAEMOE TNIOCKUM 3€pKaioM, TOHKOM JINH30;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: 1mpu 3TOM  (HOpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOBI;

OCYILIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH ITOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEeHUs] W HCIOJIb30BATh HM3BECTHBIE METOABI OIEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUN:
IPU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/I0BaHMS;

coOuoiaTh IpaBuia O€30MacCHOro Tpyda NpU IMPOBEICHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOM UM IMPOEKTHOW JEATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENblo, HCHOIb3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
TIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHST (PU3MYECKON BETMIHHEI,

pelaTh KayecTBEHHBbIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXKIeHUI ¢ ONOpOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEACTABICHUS Y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJTM3UPOBATh MOJTy4aeMyro HH(OpMaIHIO;

OOBSICHATH IPUHIIUITBI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3anyaTh
YCIIOBHS WX 0€3011acHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIF30BaTh TEOPETHUYECKUE 3HAHUS 1O (HU3UKE B TIOBCEJAHEBHOW IKM3HH IS
oOecrnieyeHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh PaboOTy
TPYIIIBI, PpAaIMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIHHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJleKBATHO OIEHWBATH BKJAJ Ka)XIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3ukKa 1 METOAbl HAYYHOTO MO3HAHUS 2 bubmmoreia LIOK
' AR A https://m_edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa IOK
) https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlasavica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 hgpsjijl/(zéezés,(i.ru FAIBETD
Hroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnunoreka [JOK
) TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 O 10 1
CHOBRI TEPHOMEHAMIEH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHMSI BEIIECTBA. 5 bubnmnoreka [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. DJIEKTPOJJUMHAMUKA

24

4.1 DnexTpocTaThKa

40 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B
’ PasIMYHBIX Cpelax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 1 | 3 bubnmoreka [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U AIEKTPOMAarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 | bubnuorexa [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [JOK
4.1 9 7| 6
JICMCHTBL KBANTOBOM OIITHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuotexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Wroro no pasaeny 7
Pa3znen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngﬁ;ﬁi;&gﬁ%fmcgk
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KouuuyecTBO 4acon Jlata DyeKTpOoHHBbIE HUPPOBBIE
o T
Tema Ypoka KOHTpOJIbele HpaKaneCK“e oﬁpasoBaTeanble
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
| ®du3uka — HayKa o mpupoje. Hayansie | bu6mmoreka IJOK
METO/IbI TO3HAHUSI OKPYXKAIOIIEro MUpPa https://m.edsoo.ru/ff0c32e2
Poinb u MecTo ¢pu3uku B GOPMUPOBAHUHI
) COBDEMEHHOI (ba oii (2 PMHD . | Bu6nuoreka IJOK
BPEMEHHOH Hay4YHON KapTUHBI MUPA, B
P . i P vp https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH MeATENFHOCTH OIeH
Mexanndeckoe aBmkeHne. OTHOCHTEIIFHOCTD
3 A 0 | Bu6nuoreka IJOK
MEXaHHUYECKOTo ABMkeHus. [lepemeniennue,
8 PEMELL https:/m.edsoo.ru/ff0c3508
CKOpPOCTb, yCKOpPEHHE
4 p . | Bu6nmoreka IJOK
aBHOMEPHOE MPSIMOJIMHENHOE TBUKEHNE
PHOC TP A https:/m.edso0.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MTPSMOIMHEHHOE | bubmuoreka IIOK
JBIDKEHHE https://m.edsoo.ru/ff0c372e
CBo0ojHOE TajieHue. Y cKopeHue Bubnuoreka [IOK
6 1
CBOOOIHOIO MaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe neuxxeHue. JprxeHne | bubmoreka IIOK
MaTepUaIbHON TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuumun orHOCUTENbHOCTH [ annnes.
g Hp t I . | bubmoreka IIOK
HEPLHUAJIbHBIE CUCTEMBI OTcUeTa. [1epBhIi
Xt P https://m.edsoo.ru/ff0c3be8
3aKkoH HproTona
Macca tena. Cuia. ITpuHIHI Cynepo3uImu
9 B . Hp 5 yHep B 1 bubmmoreka IIOK
cui. Bropoii 3akon HeroTona s
p . A https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHON TOYKU
10 Tpernit 3akoH HeroTOHA /11 MaTepranbHbBIX 1 Bbubmuoreka LIOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCEMHUPHOT'O TATOTCHHA. Cuna

bubmuoreka IIOK

1 TskecTd. [lepBast kocMudeckas CKOpocTh https://m.edsoo.ru/ff0c3d00
bubmuoreka IIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e 18
Cuna tperns. Koo dumment tpenus. Cumna
13 COHpOZiIBJ‘IGHHﬂ Hpql)/I(pﬂBLII/IKCHI/II/II) TeJa B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUIKOCTH HITH Ta3e
[ToctynarensHOE U BpalaTeIbHOE TBHKEHIIE
14 a0CoFOTHO TBEPAOTO Tena. MOMEHT CHITBI. bubmmorexa [IOK
[Tneuo cunbl. YcnoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMmnynbc MaTepruaabHON TOUKH, CUCTEMBI
Is MaTepuaIbHbIX ToueK. mmynbe cunbl. 3aKoH Bubmuorexa [JOK
COXpaHEHUs UMITyJbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
IBIKCHHE
PaGota 1 MmomHOCTH cribl. Kunetndeckas
16 SHEPIrUs MaT:;)HanLHoﬁ“ touku. Teopema 00 bubmorexa HOK
" https://m.edsoo.ru/ff0c4502
M3MEHEHUN KHHETHYECKOW DHEPTHH
[lorenumanpHas sHeprus. [loTeHmanbHas
17 SHEPrHs ynpyro neGopMUpOBaHHON Bbubmuorexa LIOK
npyxuHbl. [loTeHnnanpHast SHEPTHs Tena https://m.edsoo.ru/ff0c461a
BOJIN3M TOBEPXHOCTU 3EMIIU
[loTeHnmanpHpIE U HEMOTEHIMAIBLHBIC CHITBI.
CBs13b pabOTHI HETIOTEHIIMATBHBIX CHJI C
18 I/I3M6H§HI/I€M MexaHI/Iqe:Kofz'I SHEPruu Bubmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ1. 3aKOH COXPaHEeHHUs
MEXaHUYECKOM SHEPIUU
Jlaboparophas padora «Vccnenopanue CBA3U
19 paboThI CHIIBI C UI3MEHEHHEM MEXaHUYECKOM

SHEPTUH TeNa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOIO KIYTa»
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Konrtponbnas padota no Teme «KunemaTuka.

20 Junamuka. 3aKOHBI COXpAaHCHUS B bubmiorexa HOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBI€ TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHUHETUYECKOU TEOPHUH. BpoyH}(l)Bcioe bubmiorexa HOK
https://m.edsoo.ru/ff0c4dc?
nerxenne. Jnddysus
XapakTep ABUKEHUS U B3aUMOICCTBUS
22 JacTHI] BeIIecTBa. MoIen CTPOSHHS Ta30B,
JKUJIKOCTEMN U TBEPABIX TEI
2 Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHas ABoraapo
24 TemnoBoe paBHOBecue. TeMnepaTypa u eé
n3mepenue. lllkana temneparyp Llenscust
25 Wneanpusiii ra3 B MKT. OcHoBHOE bubmuoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcCoI0THas TeMIiepaTypa Kak Mepa CpeaHei
26 KUHETHYECKOU 3HepEI/II/IyIF[)BI/I)K6HI/I$IpMOerI)(IyJI. bubamorexa LIOK
N https://m.edsoo.ru/ffOc511e
VYpasuenue Meneneepa-Kianeiipona
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
Jlaboparophas padora «Vccnenopanue
28 3aBUCHMOCTH MEX]y ITapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOTO Ta3a
M3onpolieccel B uaeanbHOM Ia3e U Uux Bubnunoreka [IOK
29
rpaduyeckoe npeCcTaBlIeHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprus TepMOIMHAMUYECKOM
30 CHUCTEMBI B CITOCOOBI €€ N3MCHCHHUS. bubmmoreka IIOK
KonmuecTBo Temnots! u pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOTO HUJICAILHOTO ra3a
Bu6nuoreka IJOK
31 Bujel Teruionepenaun

https://m.edsoo.ru/ff0c5¢36
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VY nenpHast TEII0EMKOCTD BEIIECTBA.

32 KonunuecTBo TemnoTsl npu Teronepeaaye. bubamorewa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN TTporiece
13 [TepBrbIit 3aKOH TEPMOTUHAMUKH U €TI0 bubmoreka [JOK
MIpUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ff0cSefc
34 HeobOpaTuMocTs mportieccoB B MpUpoAe. Bubmuorexa LHOK
BTopoii 3aK0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunamun aevicteus u KI1J TemmoBoit bu6mmoreka IJOK
MAaIIUHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/[
37 DKOJIOTHYECKHUE MTPOOIEMBI TETTIOIHEPTETHKH
o Oo6o06marommit ypok «MoJekyspHast bubnunoreka [IOK
¢m3nka. OCHOBBI TEPMOJMHAMHUKID) https://m.edsoo.ru/ff0c6938
Kontponbnas pabora o Teme
39 <<MOTJIp6KyHﬂpHZﬂ ¢uzuka. OCHOBBI bubamorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanne U KOHEHCAIIS. Bbubnuorexa LIOK
Hcnapenue u kunenve https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHASA ¥ OTHOCUTEIbHAS BIIAXKHOCTH bubmoreka IIOK
Bo3ayxa. HacelmeHHsIi map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue u
4 amop¢HbIe Tena. AHA30TPONHSI CBOICTB Bbubnuorexa LIOK
KpucTayuioB. JKujikue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u kpuctaM3anus. Y iejabHas Bubmoreka [JOK
teruiora miasneHus. Cyonmmanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OajlaHca Brbmnorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anust Tel. DISKTPHISCKIH 3apsi. bubnunoreka [IOK

I[Ba BHUJIa DJICKTPUYCCKUX 3apAa0B

https://m.edsoo.ru/ff0c6bcc
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HpOBOI[HI/IKI/I, AUBJICKTPUKU U

46 MOJIyTIPOBOJHUKH. 3aKOH COXPAHEHUS bubamorewa LIOK
https://m.edsoo.ru/ff0c6bee
ANEKTPUIECKOTO 3apsiia
47 BsanmogpeiictBue 3apsaoB. 3akoH KymnoHa. bubmmorexa [IOK
ToueuHsblil sneKTpUYecKUil 3apsia https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJIS.
48 Hpnlslunn cynepnosnupII)I/I AJIIEKTPUICCKUX bubmorexa HOK
N N https://m.edsoo.ru/ff0c6df2
monielt. JInann HanpsHKEHHOCTH
49 Pabora cui 31eKTpoCTaTHYeCKOro MOJIs. bubmmorexa [IOK
[Torenuman. Pa3HOCTh OTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOJHUKY U AUDIEKTPUKH B
50 SJIF;KTpIgCTaTI/I‘IeIiKOM nonIe. bubmorera LIOK
https://m.edsoo.ru/ff0c7018
JudnekTpuueckasi IPpOHUIIAEMOCTh
i bubnunoreka [IOK
31 IeKTPOEMKOCTE. KomzercaTop https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTH TNIOCKOTO KOHIEHCATOpa. bubnuoreka [IOK
DHeprus 3apsHKeHHOr0 KOHASHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras padora "U3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa"
ITpuHMn necTBUs U NPUMEHEHNE
54 KOHJICHCATOPOB, KOMTUPOBAILHOTO aIapara,
CTpYHHOTO IPUHTEPA. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIEHUE 3JIEKTPOIPHOOPOB
ONEeKTPUYECKHUl TOK, YCIOBUS €T0
cymectBoBaHud. [locTossHubIN TOK. Crna
35 toka. Hanpspkenne. ConpoTtuBnenne. 3akoH
Owma 1 y9acTka e
[NocnenoBarensHOE, MapaIeTbHOE,
56 CMEIIAHHOE COEAMHEHUE POBOIHUKOB. bubnmorexa [{OK

JlaboparopHas pabora «/3yueHue
CMEUIAHHOTO COEAUHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIIIHOCTE SJICKTPHUYCECKOI'O TOKA.

bubmuoreka IIOK

57
3akoH JIxxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 15t TOJTHOH (3aMKHYTOM)
aneKkTpuueckoi nenu. KopoTkoe 3aMbIKaHue.
58 a6 P H 5 I/}) SIC bu6mmoreka IJOK
aboparopHas padora «3mepeHue
PaTopHai p P https://m.edsoo.ru/ff0c7ae0
WMCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COTIPOTHUBJICHHSD
DNeKTpOHHAS TIPOBOAMMOCTE TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHHS
METAJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
60 OnexTpuyeckuil Tok B Bakyyme. CBoHCTBa
ANIEKTPOHHBIX ITyYKOB
[TonynpoBOHUKY, UX COOCTBEHHAS U
61 yef a ; oBOIUMOCTE. CBOMCTBA n brbmmorexa LIOK
MIpUMeCHas IPoBOaUMOCTh. CBOMCTBAa p—n-
p POBOA P https://m.edsoo.ru/ffOc84ae
nepexojia. [lonynpoBoIHUKOBBIC IPUOOPHI
DNEKTPUYECKUI TOK B pacTBOpax u
pacIuiaBax 3J€KTPOJIUTOB. Bbubnuorexa LIOK
62
DNEKTPOIUTUIECKAS TUCCOIIUAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIIEKTPUYECKHUH TOK B ra3ax.
p . . bubmuoreka IIOK
63 CaMOCTOSTENBHBIN U HECAMOCTOSTEIBHBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Monuus. [lnazma
DekTprudecKre IpHOOPEI U YCTPOMCTBA U UX
64 P pHOOp };'I P bubmoreka IIOK
MpakTHYecKoe npuMeHenue. [IpaBmna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacHOCTH
65 0606 . 5 bubmmoreka IIOK
000NN YPOK «DIEKTPOAUHAMUKAY
P poR https://m.edsoo.ru/ff0c88be
KontponbsHas paboTa 1o Teme
P P N bubmuoreka IIOK
66 «QnextpocraTtuka. [locTosHHBIN

3NEKTPUYECKUI TOK. TOKM B Pa3NMYHbIX

https://m.edsoo.ru/ffOc8a8a
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cpenax»

67 Pezepsusiii ypok. KontponsHast pabota mo | Bubmuorexa LJOK
Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 Pezepsuslii ypok. O6o0marommii ypok mno 1 Bubmuoreka LJOK
temaMm 10 xiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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11 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne JlaTa
/i Tema Ypoka Beero KOHTpOJ‘[LHbIe IMpakTn4yeckune wsyenus oﬁpasosaTe.m,m,le
padoThI padoThI pecypchl

[TocTostHHBIE MarHUTHI U UX

| B3amMojeiicTBre. MarauTHoe moie. Bextop | bubmoreka [[OK
MarHMTHOM MHAYKUMHU. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHAYKIIAA
MarauTtHoOe ToJie TIPOBOJHHUKA C TOKOM.

2 OmneIT Opcrena. BsanoneﬁCTBHe 1 bubamorexa LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue | | bubanoreka [IOK
MarHUTHOTO TIOJI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JeficTBUE MarHUTHOTO OJI HA IPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHas padota | | Bu6mmoreka [IOK
«HccaenoBanue qeiicTBHUS MTOCTOSTHHOTO https://m.edsoo.ru/ff0c9acO
MarfuTa Ha paMKy ¢ TOKOMY

efCTBHE MarHUTHOTO TTOJIS Ha
5 nﬂgnmymyfoca 3apspKeHHyo yactuiry. Cuma 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenta. Pabora cuier Jlopenna
DnexTpoMarHuTHast vHAyKus. [loTok

6 BEKTOpa MarHUTHOU MHAYKIMH. DJ[C |
MHAYKIHAU. 3aKOH 3JICKTPOMAarHuTHOU
nHayknun Oapazest

7 JlaGopartophas padora «MccnenoBanue 1 1 bub6immoreka LIOK
ABIICHUS SJIEKTPOMArHUTHON MHTYKITHID) https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBNIEHHE CAMOUHAYKIIMH.

3 OJC caMOMHAYKIMU. DHEPrus MarHUTHOTO | bubnmnoreka [HOK

IIOJII KaTYIIKH C TOKOM. 3J'IeKTp0MaFHPITHO€
10JIC

https://m.edsoo.ru/ff0ca600
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Texuuueckue YCTPOﬁCTBa " UX IPUMCHCHHC!
MOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTHI,

TOKa. AMITTUTYZHOE | JIeHCTBYIOIIEe

? 3JIEKTPOABUIATEIIb, YCKOPUTEIN
3IIEMEHTAPHBIX YaCTUI, MHIYKIMOHHAS MEYb
Oo6o06marommii ypok «MarHuTHoOE moJie. bubnunoreka [JOK

10
DOneKTpoMarHuTHAsE HHAYKIIHASDY https://m.edsoo.ru/ff0cab82

1 KontponbHas padora mo reMe «MarHutHoe bubmmoreka [JOK
mmoJie. DIeKTPOMAarHUTHAS MHTyKITHS https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHUYECKUE KOJIEOaHNsI.

12 Ilapmonmnueckue kKonebanus. Y paBHeHHE Bubmmoreka [IOK
rapMOHHYECKUX KoneOanuid. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
JlaboparopHas padora «VccnenoBanue

13 3aBUCHUMOCTH TIEpHOa MaIIbIX KOJIeOaHui
rpy3a Ha HUTH OT AJIMHBI HUTH U MacChl
rpy3a»

Konebarensupiii koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJeOaHHs B HCaTbHOM

14 KOJI66I;TCHBHOM KOHTYDE. AHaJIOFI/Ii MEX]Ty Bubnmorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U JIEKTPOMAarHUTHBIMU
KoJIeOaHUIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHGII))FI?III/I B MJI€aJIbHOM KOHeﬁaTI;II)HOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYype
[Ipencrasienue o 3aTyxaromux KOaeOaHMUSIX.

16 BrinyxaeHHbIe MeXaHHYECKHE KOJIeOaHHS. bub6immoreka LIOK
Pe3onanc. Beinyxaennbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHBIE KoJieOaHHs
HepeMeHHLIfI ToK. CHHYCOUAAIbHBIHI BuGmorexa LIOK

17 [IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO

https://m.edsoo.ru/ff0cbd34
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3HAYCHUEC CHUJIbI TOKA WU HAIIPSKCHUSA

Tpancpopmatop. [IpousBoncTBo, nepeaaya u

18 noTpebyIeHNEe EKTPUIECKOH SHEPTUH
Y CTpOHCTBO U MPAKTUUECKOE IPUMEHEHHE BuGmmorexa LIOK
19 JNEKTPUIECKOTO 3BOHKA, rUeHepaTopa hitps:/m.edsoo.ru/f0ce324
MEPEMEHHOT0 TOKa, IMHUHN 3JIeKTpoIiepeaay
DKOJIOTHYECKUE PUCKU TIPU ITPOU3BOJICTBE
20 anexkTposHepruu. Kyiaprypa ncnoiap30BaHus
ANIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
MexaHn4yecKie BOIHBI, YCIOBHS
71 pacnpoctpanenus. [lepron. CkopocTsb Bu6mmoreka [IOK
pacnpocTpaHeHHS U IITUHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[onepeynsie U NPOJONBHBIC BOTHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa. bubanoreka [IOK
BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
73 DNeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubanoreka [IOK
ckopocTb. [llkana 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHATIEI paIHOCBS3U U TEIEBUICHUSI.
PazButue cpeacts cBs3u. Paanosnokamus
bubmmoreka [IOK
25 KonTponbHas pabora «Konebanus u BOJIHEBD) https://m.edsoo.ru/f0ce6E8
[IpsmonuHeliHOe pacpoCTpaHEeHNE CBETA B
26 0§H0p0ﬂH0ﬁ cpezf;. T(E)qe:II;LIﬁ UCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHHUS
27 CBepTa. [Toctpoenue I/I3o6pa>1<efmf/'1 B IIJIOCKOM bubmorerca LIOK
https://m.edsoo.ru/ff0cd4e0
3epka’e
IIpenomnenue cBera. HoiIHoe BHYTpPEHHEE BuGmorexa LIOK
28 oTpaxkeHue. [IpeaenbHbIN yroi mojgHoro

BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/ff0cd7f6
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JlaGoparophas padora «3mepeHue

bubmuoreka [IOK

29 [TOKAa3aTesl PETOMIICHHSI CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunser. [MocTpoenue n300pakeHUI B JIMH3E.
30 dopmyrna TOHII)QOP'I JIUH3BL. gBeJ'II/I‘IeHI/IC bubamorerca LIOK
https://m.edsoo.ru/ff0cddle
JIUH3BI
a1 JlaGopartopnas pabora «MccnenoBanue
CBOMCTB N300paKEHUH B JTHMH3AX»
Hucnepcus ceeta. CIOXKHBIA cOCTaB 6€710T0
32 cgeta. L[Ber. JIaboparopHnas padora
«Habnronenue aucrepcun CBETay
33 Wntepdepennus ceera. dudpaxnus cera. Bu6mmoreka [IOK
JudpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTH CBETOBBIX BOJH. bubmmoreka [HOK
[Nonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtudeckre mpruOOpHI M yCTPOicTBa U
yCIIOBUS HX 0€30MacHOr0 NMPUMEHEHUS
I'paHUIBI IPUMEHUMOCTH KIIACCUYECKOM
36 ngaHII/IIKH. %OCTyHaTLI CIEINATLHON TEOPHUH Bubnmorexa LIOK
O THOCHTEILHOCTH https://m.edsoo.ru/ffOcf862
7 OTHOCHUTENHLHOCTH OJTHOBPEMEHHOCTH. bubnuotexa [IOK
3ameyIeHre BPEMEHU U COKPALLEHUE JJTUHBI https://m.edsoo.ru/ffOcfad4?2
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 ‘IaCTII)/II_IBI. CBSIBLy MaC(I:)LI C BHEeprue u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUS TIOKOS
39 KonTponbHas pabora «Ontuka. OCHOBBI bubanoreka LIOK
CHeUaIbHOU TEOPUHU OTHOCUTEIBHOCTIDY https://m.edsoo.ru/ffO0cf610
®oronsl. Popmyna [Inanka. DHeprus u bubimmoreka LIOK
40
UMITYJBC HOTOHA https://m.edsoo.ru/ffOcfel6
41 OtxkpoiTHE U UcciieoBanne GportodddexTa. bubamnoreka [HOK

Omertel A. I'. CroseroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl poro3addekra. YpaBHeHUe

N > bubmmoreka [JOK
42 OunmTeiHa s porodddexra. «KpacHas https-//m.edsoo.rw/f0d01 5e
rpaauma» ¢potoddderra
43 Hapnenue cera. OnbiThl I1. H. JleOenena. bubmmoreka IJOK
Xumudeckoe NeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYEeCKUE yCTPOMCTBA U MPAKTUICCKOE
44 npuMeHeHne: (OoTo3IEMEHT, (POTOAATIHNK,
COJIHEeUHas1 OaTrapest, CBeTOIUOM
45 Pemenne 3amad mo teMe « JIEMEHTBI bubnmoreka IJOK
KBAHTOBOM ONTHUKI» https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. ONBITHI
46 Peaij)opz[a IO PACCESTHUIO O-YaCTHII. bubamorexa LIOK
https://m.edsoo.ru/ff0d091a
IInanerapnas Mmoaens aroma
Bbubnuorexa [IOK
47 Hocryxatet bopa https://m.edsoo.ru/ff0dOafa
Hznydyenue u noryioiieHue GOTOHOB NpH
48 nepgxoz[e aToma ¢ O;IiIOFO y(f)OBHH BHCII;)FI/II/I bubmmorexa LIOK
. https://m.edsoo.ru/ff0dQafa
Ha Jpyroi. Bujel criekTpos
Bonnosrele cBoiicTBa yacTuil. BoyHbI e
49 Bpoiins. KopryckynispHO-BOIHOBOU bub6imoreka [IOK
nyanu3Mm. CHOHTaHHOE U BBIHYK/ICHHOE https://m.edsoo.ru/ff0dOca8
M3ITYYICHHE
OTKpBITHE PaIHOaKTUBHOCTH. OIBITHI
50 Peselz)cpopng rf[o ONPENIEICHUIO COCTaBa Bubnnorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO HU3JTyUYCHHUSI
CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
51 BinsiHMe paguoOaKTUBHOCTH Ha KUBbIE
OpTraHU3MBI
OTKpBITHE POTOHA U HCI/ITpOfIa. H3zoTorsl. BuGmorexa LIOK
52 Anbda-pacnan. DNEKTPOHHBINH U

MO3UTPOHHBIN OeTa-pacnan. 'amma-

https://m.edsoo.ru/ff0d1162
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53

H3JIYyUCHHUC

OHeprus CBA3U HYKJIOHOB B sijipe. SnepHble
peakuuu. SAnepusiii peaktop. [IpoGnemsl,
MIEPCIIEKTHUBBI, SKOJIOTHYECKUE ACTIEKTHI
SIIEPHOM 3HEPreTUKU

butmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbI. OTKPBITHE
MO3UTpOHA. MeToabl HaOIIOAeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YaCTHIL.
Kpyrasiit cron «®yHnaMmeHTalbHbIe
B3anMOecTBHA. EMWHCTBO (hm3ndeckoi
KapTHHBI MUPa»

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nH0T0 Heba. Co3Be3aus, IpKUe
3BE31IbI, IUTAHETHI, UX BHIUMOE JIBIKEHUE.
ComnHevHas cucteMa

Comnaue. CojiHeYHast aKTHBHOCTD. MIcTOUHUK
suepruu CoJHIa U 3BE3]1

57

58

59

60

61

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3/bI TTTAaBHOW MOCIIEI0BATEIBLHOCTH.
Buytpennee ctpoenue 38371, CoBpeMEeHHbIE
MIPEICTaBJICHHUS O MIPOUCXOXKIEHUH U
spoonnn ColtHIA U 3BE3]

Mnineunsiit [Tyt — Hama ['anakTuka.
[Tonoxxenne u nuxenne ConHia B
lanakTuke. 'anaktuku. YEpHbIE IbIPHI B
SApax rajJakTHK

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonbunioro B3peiBa. PeukToBOE U3My4YeHHE.
MeraranakTika

HepemeHHLIe HpO6J’I€MBI ACTPOHOMUUN

Kontponbhas padoTa «neMeHTHI
ACTPOHOMUH U acTPOPUIUKI
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62

Oo6o06matonuit ypok. Ponb Gusuku u
ACTPOHOMUU B IKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1 dTUUECKOM
cdepax IesTeIbHOCTH YeJIOBEKa

63

64

65

66

Oo6o06matonmit ypok. Poib u MecTo ¢husuku
1 CTPOHOMUH B COBPEMEHHON HAy4YHOU
KapTHHE MHpa

O6o6marommii ypox. Pois pusmaeckoit
Teopuu B (POPMHUPOBAHHH MTPEICTABICHUHN O
(hm3nyecKoil KapTHHE MUPa

O6o0marommii ypok. Mecto hruzmdaeckoi
KapTHHBI MHpa B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHIA O
pHUpoIe

PesepBHblil ypok. MarHuTHoe mouie.
DNeKTpOMarHuTHAS UHIYKITUS

67

68

PesepBubIii ypok. Ontrka. OCHOBEI
CHELUAIHOH TEOPUH OTHOCUTENBHOCTH
Pesepnbrii ypok. KBantoBas pusmka.
OJeMEeHTbI aCTPOHOMHU U aCTPO(YUUKU

OBIIEE KOJIMYECTBO YACOB I10
ITPO'PAMME

68

butmmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET









