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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHblx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHIEMIUU MPEMoJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpa3oBaTelbHBIX OpraHm3anusx Poccuiickoit ~ denepanuu,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

CopepxaHue MporpaMMbl 1O (U3MKE HampaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOyvaromuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k 1mIaHHPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METAlpPEIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKEe YYUTHIBAET HEOOXOIMMOCTb pealu3allii MEKIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHbBIE 1IeIM M3y4YeHUs (PU3MKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHHS Kypca (QHU3UMKHU: JIMYHOCTHBIE, METANpEIMETHbIC, IpEeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBIE Pe3yNbTaThl OCBOGHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
coliepkanue yuebHoro npeamera « Pu3nka» Mo rojgam o0ydyeHwusl.

dwu3mKa Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAsl B KAUECTBE YIEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHH 00 OKpPYXarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYyUHBIX YYEOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NUYECKHe 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHU, N3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueir u actpoHoMuei. Mcnonb30BaHWE W aKTUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HAHUN OmpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue Gu3nKu BHOCUT OCHOBHOW BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYUYHOUM KapTUHBI MHpa 00ydaromuxcs, B GOpMHUPOBAHUE YMEHUI
NPUMEHSTh HayYHBIH METOJI TO3HAHUS MPH BBIIOJTHEHUN MU yUEOHBIX HCCIEIOBAHUH.

B ocHoBy kypca ¢usuku 171 ypoBHS cpeHero o0mero oOpa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (PM3UKHU, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKu 00beJUHEH BOKPYT
¢uznueckux Tteopui. Bexgymmum B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoyiaraeT MCHOIb30BaHWE I'YMaHUTAPHOTO
noTeHnuan€a GU3NIecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU TPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IMOCPEICTBOM BBEIEHUS JJIEMEHTOB COJIEP)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHs MPoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CTep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3UMKU Ha YpOBHE CpeIHEro obiiero oOpa3oBaHMs
SBIISIOTCS (u3MUeckue Teopuu ((HOopMHUpPOBaHHE MPEACTABICHUA O CTPYKTYpe IOCTPOSHHS
busnyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, s ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CuCTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (PU3UKHU peau3yercs MPEexe BCEro 3a CUET
OpraHu3aIy YKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatonuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (usnke oOBEeIUHEHBI B OOIIUH CIHUCOK



YUEHHUYECKUX MPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IE€peyHe J1abOpaTOpHBIX padoT,
OPOBOJUMBIX JUIsI KOHTPOJSL M OLEHKH, OCYLIECTBISIETCS YYaCTHHKaMH O0pa3oBaTeIbHOTO
mpoIiecca UCXos U3 0COOCHHOCTEH TJIaHUPOBAHMS M OCHalleHus kabuHnera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCS YMEHHUSMH MPOBOJIUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yJesseTcsl PelIeHUI0 PacUETHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
NO3BOJISIOIINE NPUMEHATh HM3YUYECHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX pa3/enoB. s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL  3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (GU3NYECKUX SBICHUH M IPOLIECCOB B
OKpYXaroIIe >XU3HU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJsi CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuum ¢ TtpeboBanmsamu PI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecrieyeHH0 y4yeOHOro mporecca 0a30BbIi YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro IuKiIa. B kaOunere
¢u3uku  OKHO OBITH HeoOXoamMoe JlabopaTropHoe O00OpyIOBaHHME Ui  BBITIOJTHEHUS
yKa3aHHBIX B IporpaMMe no Gpu3uKe YYeHHYECKHX MPAKTHUYECKUX paboT U JIE€MOHCTPAL[MIOHHOE
00opyi0BaHUE.

JleMoHCTpallMOHHOE 00OpyAoBaHHEe (opMuUpyeTcs B COOTBETCTBUM C INPUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECIeUMBaeT IMMOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpamMMe I10
(bu3uKe KIIOUEBBIX JEMOHCTpALUi JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyJIOBaHUE Ul YYEHHUYECKMX IMPAKTHUECKUX paboT (dopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. Temarudeckue KOMIUIEKTHI J1aOOpaTOPHOro 0O0OpYyJIOBaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMHpOBaHHE HHTEpeca M CTPEMJIEHUS OOYyYaloIMXCAd K HAyYHOMY H3YUEHHIO HPUPOIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPYECKUX CITOCOOHOCTEH;
pasBUTHE NPEACTABICHUI O HAYYHOM METOJIE MTO3HaHUS U (POPMHUPOBAHHE HCCIEI0BATEIbCKOTO
OTHOIIEHHSI K OKPY KAIOIIIM SIBIICHHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3yuyeHHUs] OCHOB CTPOEHUS] MaTepuu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dopmHpoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOJb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

dbopMHpOBaHUE TPEICTaBICHUN O posd (PU3MKHM AJ pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTiwkeHne 3TuX Lejeid obecreunBaeTcs pelIeHHuEeM CIEAYIOUIMX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:
npuoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKITIOYAass MEXaHWKY, MOJIEKYJSIPDHYIO (H3UKY, DSJCKTPOJWHAMHKY, KBAHTOBYIO (HU3UKYy U
3IIEMEHTHI aCTPOPHU3UKU;
dbopMupoBaHWE yMEHUH TPUMEHSTH TEOPETHUYECKWE 3HAaHUS I OOBSCHEHUS (DU3MIECKHX
SIBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;
OCBOCHHE CIIOCOOOB PENICHUs PA3IMYHBIX 3a7ad C SIBHO 33J]aHHON (PH3MUECKON MOJIENBIO, 3a/1ad,
MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, aJeKBAaTHOH YCIOBUSM
3aj1auu;

NOHUMaHHE (PU3MUECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPeNy;

OBJIQJICHUE METOJaMHM CaMOCTOSITENIbHOIO TIUIAHHUPOBaHMA M IPOBENEHUS (DPU3MUYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTanuy WHGOpMalUU, ONpPEeAENCHHUs JOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJIbTara;



CO3/IaHWE YCJIOBUW MJIA PAa3BUTUA YMEHUH MPOEKTHO-UCCIEIOBATEIbCKON, TBOPYECKOM
JESITEIIbHOCTH.

Ha usyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Tpemnaraemsiii B mporpaMmme 1o pu3HKe NepedcHb JIA0OPATOPHBIX U MPAKTHYECKUX PabOT
ABIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTENb JeJaeT BBHIOOpP MpOBeJeHHs J1a00paTOpHBIX paboT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIuXCs.

COJEPXAHUE OBYYEHUSA

10 KJIACC
Pa3jien 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoae. Hayunwle Meronbl mo3HaHus OKpy»aromero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Quanueckux siBIeHU u mnpoueccoB. Hayunbie runoressl. Ousnueckue
3aKOHBI ¥ TEOPHUH. [ paHHIIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (GOPMUPOBAHHWU COBPEMEHHOW HAy4yHOH KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHaJoroBbie ¥ U(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKEHHE. (OTHOCUTEIBHOCTh MEXaHWYECKOro JABmxkeHusa. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CUCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN U
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPAMOJUHEHHOE NBIKeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe paBuwxkeHue. J[B>KeHHE MaTepUabHOM TOUYKM MO OKPYXHOCTH C
IIOCTOSIHHOM IO MOJYJIF0O CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepumon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YyCKOPEHHUE.

TexHudeckue yCTpOMCTBA W TPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETp, IBUIKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.

[Tpeobpa3zoBaHne ABMXKEHUN € UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaJeHHUs.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHONIICHWS ~ MEXAY  MyTSAMH,  HPOWJACHHBIMA  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKHM BPEMEHH MpPHU PABHOYCKOPEHHOM JBH)KEHHUH C
HAYaJIbHOM CKOPOCTHIO, PaBHOW HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

Wzydenue nBuxeHUs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmunes. [lepBeiit 3akon HeroToHa. MHEpnanbHble CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwuia. IlpuHuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenune. Bugsl TpeHust (mokosi, ckojbxkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHUM TeJa B )KUAKOCTH WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuIBl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YcCiloBuUS paBHOBECHS
TBEPAOTO TEIA.

TexHnyeckue yCTpPONMCTBA M IPAKTHYECKOE IPUMEHEHHUE: IOJIIMIIHAKY, JBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJI TPEHHUS NIOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yClIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MaTepuaabHOM TOUYKHU (Tesa), CUCTEMbl MaTe€pUalbHbIX TOYEK. VIMIyJbC cuibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBHKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEPrus ynpyro AepopMUPOBaHHOMN NPy KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUUaNbHbIE CHIbL. CBsA3b pabOThl HEMOTEHIHAIbHBIX CHI C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenne aOCONIIOTHO HEYNPYroro ygapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpruu Tella Ha
IIPUMEpPE PaCTSHKEHHS PE3UHOBOTO JKI'yTa.

Paszpnen 3. MoaekyasipHast Gu3uKka 1 TepPMOAUHAMHMKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHME.
BpoynoBckoe nBumxkenue. Juddysus. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BemecTBa. MoJenu CTpOSHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojeiell. Macca u pa3mepbl Mosiekyn. KonumdecTBo BelecTsa.
[TocrosiuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens upeanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKONW TEOpUHU
UaeanbpHOTO ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KUHETHYeCKOW DHEepPruu
TEIUIOBOrO JABWKEHHMs dactul ra3a. lllkama temneparyp KenbBunHa. ['a3oBble 3aKOHBI.



Vpasuenue MenneneeBa—Knaneiipona. 3akon [lanproHa. M3ompoueccsl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MPOIECCOB: H30TEPMa,
n30x0pa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIONINE HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpaduu MoIeKy
OpPraHUYECKUX COECTUHEHMII.

OmnbiTel 0 AU(PY3UN KUAKOCTEHN U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOECHCTBHUS.

Monens, MUTIOCTpUpPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpEeHHH 00BbEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy apaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cucteMa. BHYTpeHHsE 3HEprusi TEPMOJMHAMHUYECKOW CHCTEMbl U
crocoObl e€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Buael ternonepenayu: TEIONPOBOAHOCTb, KOHBEKIUSA, U3JIyUEHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpEIaye.

[Tonstue 06 agmabatHOoM mpouecce. [lepBwiii 3akoH TepMmoauHamuku. I[IpumeHeHHe
NIEPBOTO 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemoBeie MamuHbl. [IpuHIMnb! nelicTBUs TeroBbiX MamuH. [IpeoOpa3oBanust s3Hepruu B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeictus teroBoi Mammuel. [{ukin KapHo n
€ro KO3 QUIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKHE MPOOIEMbl TEMIOHEPTETUKH.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: [BUTAaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPrUM Tejla IMpPH COBEpPUICHHM pPAOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke myTéM
TpeHUsl (BUICOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tella Ipy TEIUIonepeaaye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mozenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CrOPAHUsl, PEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3zoBanue U KoHJeHcanus. Mcnapenue u  kumeHue. AOcCONOTHas W
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachblmeHHblil nap. Y aenbHas TemioTa napooOpa3zoBaHusl.
3aBUCHUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JABJICHMS.

Teépnoe Teno. Kpucrammueckue u aMmop@Hbie Tena. AHU30TPONHUS CBONCTB KPHUCTAIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. [lnaBneHne u kpucramnusauus. Y aenpHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHUE TEIUIOBOro OaaHca.

TexHuyeckue ycTpocTBa M MPAKTUYECKOE NPUMEHEHHUE: THUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMH  IIOJIyYEHUS COBPEMEHHBIX MaTepUaloB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoOHMKEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIAKHOCTH.

Habmionenue HarpeBaHus M IUIaBICHHS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIOB.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO31yXaA.

Pa3znen 4. diiekTpoauHaMuKka

Tema 1. Inexkmpocmamuxa

OnekTpu3anusi Tel. OJEeKTpUYecKuil 3apsia. JIBa Buaa 3JIEKTPUYECKUX — 3apsioB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOJIYTIPOBOJHUKU. 3aKOH COXPAaHEHUs AIEKTPUUECKOTO 3aps/ia.

B3aumoneiicteue 3apsgoB.  3akoH  Kynona. ToueuyHbIi  2JIEKTpUYECKUN — 3apsi.
Onexkrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro noss. IlpuHuun cyneprno3unuu
3JIEKTPUYECKUX NOJIeH. JINHNM HaNpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PaGora cun snexrpocraruueckoro mois. llorennuwan. Pa3HOCTh  MOTEHIMANIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHnuyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHME: 3JIEKTPOCKOI, AJIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIIOBUSl CYIIECTBOBAaHHUS 3JIEKTpUUYECKOro Toka. McTouHMKM ToKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LernH.

DneKTpuIecKoe COIIPOTHBIICHUE. VY nensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymnsa—Jlena. MomHOCTh 3J€KTPUYECKOTO TOKA.

DONeKTPOABMKYIAs CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) AJIeKTpuaeckoi menu. KopoTkoe 3aMpIkaHue.

DIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COITPOTUBIICHUSI METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNIEKTpUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonmynpoBonnuku. CoOcTBeHHass M TNpUMECHas MPOBOJUMOCTb IOJIYIIPOBOJHUKOB.
CaoticTBa p—Nn-niepexona. [lonynpoBoHUKOBEIE TPHOOPHI.

DONeKTpUYecKUi TOK B pacTBOpax M paciiaBax AJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUcCOLUaIus. JINEKTPOIIN3.

DJIeKTpHYECKUI TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENBHBINA pa3psia. MomHus.
[1na3ma.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: aMIIepMETpP, BOJILTMETP, PEOcTarT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTelbHBIE TMPUOOPHI, DJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKYyMHBIM  JAMOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBINA JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.



[Ipsamoe u3MepeHue MEKTPOABWKYIIEH cuiibl. KOpoTKoe 3amMbIKaHME TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYpPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHre  3IEKTpOABMKYIIEH CHUJIbl HCTOYHMKA TOKAa MW €ro  BHYTPEHHErO
COIPOTUBIICHUS.

Habmroienue snektpomnusa.

Me:xnpeanmeTrHbie CBA3U

Uzyuyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kjacce OCYIIECTBISIETCS C y4ETOM
COJICP)KATENBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OWOJIOTHUH, XHUMUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
ABIICHUE, Hay4yHBIH (pakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHUe CUCTEMbl ypaBHEHUM, JuHeiHas ¢QyHKuusa, mapabdoia,
runepooa, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH HAa OCHU
KOOpJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoze, nuddysus, ocMoc, TerooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAUH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeJ, XKUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLIUAINS, FalbBaHUKA.

T'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUe JBUKEHUM C UCIOJIb30BAaHUEM MEXAaHHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHUs HMMIyJibca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJMYUYEHUsS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMAaTepHaloB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEp, JIIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJTbBAHUKA.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OGPA3OBAHUSA
OcBoenne yueOHOro mpeamera «DPu3nKa» Ha ypOBHE CpPeAHETr0 OOIIero 0O0pa30BaHUS
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECTHEUYHUTHh  JIOCTHIKEHHE  CICIYIONUX  JIMYHOCTHBIX,
METanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOoCTHEBIE PE3YIBTATEI OCBOCHUA yqe6Hor0 nmpeameTa «Duzukay AOJIKHBI OTpaXXaTb
TOTOBHOCTh M CITIOCOOHOCTH O0YYarolIMXCsi PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
HO3HHI/I€I>1 JIMYHOCTH, CHUCTEMOU HOCHHOCTHBIX OpHeHTaHHﬁ, IMMO3UTUBHBIX BHYTPCHHUX
yOeKIEHUH, COOTBETCTBYIONIMX TPAJMIIMOHHBIM  IEHHOCTAM  POCCHICKOTO  OOINECTBa,
paCIupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITAa ACATCIBHOCTH B IPOLECCE paln3allii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIHLHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

C(OPMHUPOBAHHOCTh ~ T'PAKIAAHCKONW IMO3MIUH  OOYYaromIerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

MNPUHATUC TpaAUIIHUOHHBIX 06H_[€‘-ICJIOBG‘-I€CKI/IX TYMaHUCTUYCCKUX W JCMOKPATHYCCKUX
IIEHHOCTE;



TOTOBHOCTb BECTH COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AINH;

yMEHHE B3aMMOJEHCTBOBATh C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'pax1aHCKON UJACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHMUSIM POCCHUICKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyX0OBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBEJICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIHLHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYNBOTO Oy IyIIero;

4)3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCIIMTAHMSA:

UHTEpEeC K pasnu4HbiM cdepaM MNpodecCHOHANBHON AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B 00JacTH (U3HMKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrN4eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYpbl, OCO3HAHHE TIJIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAHUPOBAHUE M OCYILECTBJICHHUE JECHWCTBUN B OKPY’)KAIOLIEH CpEle Ha OCHOBE 3HAHHUS
LeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIUpeHue OIbITa JCSITEIBHOCTH JKOJOTMYECKOW HANpaBIE€HHOCTH HAa OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pU3mKe;

7) HIEHHOCTH HAYYHOT0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKOI HAYKU;

OCO3HAaHHE LIEHHOCTU HaY4YHOW JeSTeIbHOCTHU, TOTOBHOCTh B IPOLECCE U3YUYEHUS (PUHUKU
OCYILECTBIISITh MPOEKTHYIO U UCCIEN0BATENBCKYIO I€ITEIbHOCTh UH/IMBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble JJornueckne geicTBUs:

CaMOCTOSITENNLHO (OPMYITUPOBATh U AaKTyaJU3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNIENATh UEIU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3NUECKUX SBIICHUSX;

pa3pabaTeIBaTh IJIAH PEIICHUsS MPOOIEMBI C YIETOM aHAIH3a UMEIOIINUXCSI MaTEPUATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh, OLEHHWBATH COOTBETCTBUE PE3YJbTATOB ILIEIISIM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIILHOCTH;

KOOPJMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.
Ba3zoBrbIe ucciaenoBareLCKUeE AeiiCTBHA.

BIQJICTh HAYYHOW TEPMHUHOJOTUEH, KIIFOUEBBHIMHU TOHATHUSMU W METOJAMH (PU3UYECKOM
HayKU;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATENLCKON U MPOEKTHOW NEATEIhbHOCTH B 00IacTH
(bU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbBHOMY TIOMCKY METOJIOB PEIICHHs 3a/1a4
(U3UYECKOTO CoNep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/IOB ITO3HAHMS;



BJIQJIETh BHUJAAMU JIEATEIHHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MPH
CO3JIJaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISABIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTYaJIM3HpOBAaTh 3aqady, BbIIBUTATH
runore’y e€ peuieHusl, HaxOAuThb AapryMEHThl ISl JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHHUS 3a/Ia4l PE3yJIbTaThl, KPUTHUECKU OIICHUBATh
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JESATEILHOCTH, B TOM
qHCIIe IPU U3YyYeHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

YMETh IePEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OPUTHHAIBHBIEC TOX0bI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, AOMyCKAIONINE ajJbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmueii:

BJIQ/IETh HABBIKAMH MOJIy4eHUs MHGOpMauu (PU3NYECKOTO COJEPKaHUSI M3 HCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh TIOMCK, AaHalW3, CHCTEMATH3alHI0 H
UHTEPIPETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpEACTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHM3ALMOHHBIX 3a1a4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypcoCcOepexeH s, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

CO3/laBaTh TEKCThl (DU3MUECKOTO COJEpKaHUs B pa3IUYHbIX (opmaTtax ¢ yu€ToMm
Ha3HAueHUs WHPOPMALMU U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (QOpMy
MIPEJICTABICHUS U BU3YaJIH3aIiH.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el CTBUA:

OCYILECTBIIATH OOIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOH /€ATEIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BBIOMPATh TEMATUKY W METOIBl COBMECTHBIX JCHUCTBHI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh [EJNA COBMECTHOM JIEATEIIbHOCTH, OPTraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IJIaH JEHCTBUHM, pacupenensiTh poJid € y4€ToM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJAJla M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIUN pe3yiabTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLEHWBATh WU C TMO3UIMKA HOBH3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATETHYECKOE IIOBEJEHUE B PA3IUYHBIX CUTYalUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBJIATh IO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH (U3MKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUs PACYETHBIX U KAYECTBEHHBIX 3a/ady, IUIaH
BBIITOJIHEHUSI TMPAKTHYECKOH paboThl ¢ YYETOM HWMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



crocoOcTBOBaTh (OPMHUPOBAHUIO K TPOSIBICHHUIO JSPYyAUIMH B 00macTh (U3UKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JESATEIHHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIMA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh IPUEMBI peIICKCHH JIJISl OLIEHKH CUTYaIlllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YIbTATOB JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OMIUOKH.

B npornecce mocTrkeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (PU3UKE IS
YPOBHSI cpeAHero oluiero oopazoBaHusl y 00y4yaroUIMXcs COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, PEANoaraonui coOpMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpEMJIEHHWE K JOCTHMKEHHIO LEIH U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAOLIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JIPYyTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kJiacce nmpeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y O0OYHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax pojb U MecTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOH
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TIPAHULBI NPUMEHEHHS HM3YYEHHBIX (QU3NYECKUX MoJie]eil: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTc4éra, aOCOJMIOTHO TBEPIOE TEJO, WACANbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TeJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU pelieHUun
du3nueckux 3anay;

pacno3HaBath (U3HUECKUE SBIEHUS (IPOIECChl) U OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
pPaBHOMEPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE J[BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JBIDKEHUE 110 OKPYXXKHOCTHM, HWHepIHs, B3auMoneicteue Tten, aupdys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHEe o0bEMa Tel MpH HarpeBaHuu
(oXJaKIeHNN), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTAJUIU3aLus,
KHUIIEHUE, BJIAKHOCTb BO3/yXa, MOBBIIICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBHITOM
CoCyZe, CBA3b MEXKIY IapamMeTpaMH COCTOSIHMSI ra3a B H30IpPOLECCAX, JJIEKTpU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

OIHCBHIBATh MEXAaHWYECKOE JBWKEHHE, UCHOJb3ysd (U3NUECKHE BEIWYHHBI: KOOPIWHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKast
DHEprus, MOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTb (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX
0003HAUEHHSI U €JMHULIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEITUYHHY
C IPYTUMHU BEIIMYUHAMY;

ONMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS, HUCIOJb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEMIEeparypa, CpelHsAs KHUHETHYecKas DSHEeprus
Xa0TUYECKOTO JIBHKECHHUS MOJIEKYJ, CPEIHEKBAaApPATH4YHAs CKOPOCTb MOJIEKYJ, KOJNYECTBO



TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasa, KodG(GUIHUEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO
JBUTATENIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHWS M EIUHMIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BCJIMYHMHY C JPYTUMU BEITUYMHAM,

ONKCHIBATh H3yUYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M AJICKTPUUECKHE SIBICHUS
(mporiecchl), UCTIONB3YsT (PU3NYSCKUE BEIMYUHBL: ICKTPUUYCCKUN 3apsill, dJIEKTPHUUECKOE TOJe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, pPAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUHM IPABHIBHO
TPAKTOBATh (PUIUYCCKUN CMBICT HCIOJIB3yEMbIX BEIUYMH, WX OOO3HAYCHUS W CIUHHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUMHY C JPYTMMH BETUYUHAMU;

AHATM3UPOBATh (DU3UUYECKUE TPOIECCHl W SIBICHUS, HCTONB3ys (U3NYCCKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHoro Ttsrotrenus, |, |1 u Il 3akonsr HproToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKON dHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TIPUHIUI CYTIEPIIO3UIIUNA CHJI, TIPUHITUTT
paBHOIPaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmmepaTypoil, mepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHIIUIIBI ACHCTBHS MAIlIUH, TPUOOPOB U TEXHUICCKUX YCTPOKCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIOIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTBI T10 WCCIEAOBAHUI0 (DU3UYECKHX SIBICHUH M IPOILECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HW3MEpeHuil, Mpu 3SToM  (HOPMYIHPOBAThH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISITh TPSMBIE M KOCBCHHBIE HM3MEpPEHUs (U3MUYECKUX BEIWYHWH, IMPH OTOM
BBIOUpATh ONTUMANbHBI CHOCO0 H3MEpPEeHUs M HCIOIb30BaTh HM3BECTHBIE METOJbI OLEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMHU BETHYMHAMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl IMOJYYCHHOMN
3aBUCUMOCTH (HU3MYECKUX BEIMYMH B BHUAE Tabmui u rpadukoB, AenaTh BBIBOABI IO
pe3ysbTaTaM MCCIeI0OBaHMS;

coOnrofath mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIENOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOW M  IMPOEKTHOW JIEATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOPaTOPHOTO 000PYI0BAHHUS,

pemaTth pacu€THBIE 3a7adyd C SIBHO 3aJaHHON (U3UYECKON MOJEIBI0, HCIOIB3YS
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1adll BHIOMPATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC IS e€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBI,

pelaTh KadyeCTBEHHBIC 3a/1aYd: BHICTPAWBAThH JIOTHYECKH HEMPOTUBOPCUUBYIO IETIOUYKY
paccyXIeHUl ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIONIb30BaTh TIPH  PEIICHWHM yYeOHBIX 33a7ad  COBPEMEHHBIE HH(POPMAIMOHHEIC
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHOH HWH(OPMAIMK, TOJYICHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKHU
aHAIM3UPOBATH MOTyYaeMyt0 HH(OpMAIIHIO;

MPUBOJIUTH TIPUMEPHI BKJIAJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE
HAYKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHUS 10 (HU3UKEe B IOBCEAHCBHOW JKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00paIlleHHuH C MPUOOPAMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHHS 3JI0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B TpyMIe C BHIMOTHEHUEM PA3IUYHBIX COIUANBHBIX POJIeH, TUTAHUPOBATh paboTy
TPYNIIBL, PalMOHAIBHO PACHpeleNaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTh B
HECTAH/IAPTHBIX CUTYalHsIX, aJICKBAaTHO OLICHWBATh BKJIAJ KaXIOTO M3 yYAaCTHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Neo  HammenoBanme KonuuecTBo uacoB DnekTpoHHbIe (U POBHIC)
I/ pa3fenoB U TEM  Beero Konrposbhbie [TpakTudeckue 00pa3oBaTeNbHBIE PECYPCHI
[IPOrpaMMel paboThI paboThI
Paznen 1.OU3UKA U METO/Ibl HAYUYHOI'O IIO3HAHMU S
1.1 ®usuka n 2 bubmuoreka [JOK
METO/IbI https://m.edsoo.ru/7f41bf72
HAYYHOTO
TIO3HAHMS
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
2.1 KunemaTtuka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI 6 1 1 bubmuoreka [JOK
COXpaHECHHS B https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OcHoOBHI 9 1 bubmuorexa [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KUHETUYECKON
TEeOpUn
3.2 OcHOBBI 10 1 bubnuotexa [JOK
TEPMOJIUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperartHsle 5 bu6nuorexa [IOK
COCTOSIHUS https://m.edsoo.ru/7f41bf72
BEIIIeCTBA.
®dazoBbie
MEPEXOIbI
Hroro no pazneny 24
Paznen 4.9JIEKTPOJIUMHAMUKA
4.1 DnexTpocTaTuka 10 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72
4.2 TlocTosTHHBII 12 1 1 bu6mmorexa [IOK
AIIEKTPUUYECKHIA https://m.edsoo.ru/7f41bf72
TOK. TOKH B
pa3IMYHBIX
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2 1
OBILEE 68 4 4
KOJIMYECTBO
YACOB I10

I[TPOTPAMME


https://m.edsoo.ru/7f41bf72
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HOYPOUYHOE INIAHUPOBAHHUE 10 KJIACC

No Tema ypoka KonnuectBo wacon Hara DneKTpOHHBIC IU(PPOBHIE
/1 Bcero Kontponbshubie [Tpaktnyeckue H3YICHHA 00pa3oBaTeIIbHBIC PECYPCHI
paboThI paboThI

1 @wusuka — HayKa o Bu6muoteka [JOK
npupoje. Hayunsie https://m.edsoo.ru/ff0c32e2
METO/Ibl TO3HAHUS
OKpYXaloIIero Mupa

2 Ponb u MecTo pu3uKH bubnuotexa [JOK
B ()OPMHUPOBAHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHOM
Hay4YHOU KapTUHBI
MUpa, B
MPaKTUYECKOU
NEATEILHOCTH JII0ACH

3 MexaHudeckoe bubmuorexa [JOK
JIBUKCHHE. https://m.edsoo.ru/ff0c3508
OTHOCUTEIBHOCTD
MEXaHUYECKOTO
JIBKCHHUSL.
[Tepememienue,
CKOPOCTb, YCKOPEHHUE

4  PaBHOMeEpHOE bubnmnorexka HOK
IPSIMOJIMHEHHOE https://m.edsoo.ru/ff0c3620
JIBUKCHHE

5 PaBHOyCKOpeHHOE bubnuoteka [JOK
OpsSAMOJIMHEHOE https://m.edsoo.ru/ff0c372e
JIBUKCHHC

6 CBoOogHOE MmajeHue. but6mmoreka [IOK
Yckopenue https://m.edsoo.ru/ff0c39cc
¢BOOOIHOTO MAEHNUSA

7 KpusonuneitHoe bubmuoreka [JOK
JBUKECHHE. https://m.edsoo.ru/ffOc3ada
JBr>xeHue
MaTepuaIbHOU TOUKH
M0 OKPYXHOCTH

8 IlpuHumn bubnuotexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOc3be8
lanunes.
HNuepuumansHbie
CUCTEMBI OTCYETA.
IlepBrlii 3aK0H
HeroTona

9 Macca Tena. Cuna. bubmmoreka [JOK
[puniun https://m.edsoo.ru/ffOc3be8
CYTEPIO3UIINH CUJI.
Bropoit 3akoH
Hrrotona misa
MaTepHaJIbHOU TOYKU

10 Tperuii 3aKoH bubnmoreka [JOK
HeroTona myst https://m.edsoo.ru/ffOc3be8
MaTepUaIbHBIX TOYCK

11 3akoH BceMHpHOTo bubmuotexa [JOK

Tarorenus. Cuia

https://m.edsoo.ru/ff0c3d00


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Ne Tema ypoka
n/n

TspkecTu. [lepBas
KOCMUYECKast
CKOPOCTh

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

13 Cuna Tpenus.
Koadduruent
Tpenus. Cuia
COIIPOTHBIICHUS TIPH
JBYDKEHUH TeJa B
KHUJIKOCTH WJIH Ta3e

14 TloctynatenbHoe U
BpalaTeIbHoe
JIBIDKEHUE
a0COJIFOTHO TBEPOTO
Tesia. MOMEHT CHJIBL.
[Ineqo cunsl.
VYcioBust paBHOBECHUS
TBEPAOIO Tea

15 Hmnynsc
MaTepUaAIbHON
TOYKH, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynse
CUJIbL. 3aKOH
COXpaHEHUS
MMITyJIbCa.
PeaktuBHOE
JBUKEHUE

16 Pabora ¥ MOIIIHOCTH
cuibl. Kuaerndueckas
SHEPrUs
MaTepUalbHOU
ToukH. Teopema 00
W3MEHEHUU
KUHETUYECKOI
SHEPTrUHn

17 TlorennuanpHas
SHEPTHUS.
ITorenmuanpHas
SHEPTHUsl yIpyro
nehopMUpOBaHHOM
MPY>KUHBI.
ITorenmuanpHas
DHEprus Tena BOIU3U
MMOBEPXHOCTH 3eMJIU

18 IloreHumanpHBIE U
HEIMOTCHITUATbHBIC
cuiibl. CBSA3b paboThI
HEMOTCHI[UATbHBIX
CHJI C U3MECHCHHUEM

KonnuecTBo yacos
Bcero Kontponbabie [Ipaktuueckue H3Y1CHUA 00pa3oBaTeIbHBIC PECYPCHI

paboThI

paboThI

DJNEeKTPOHHBIE IUPPOBBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3e18
bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76

bubmuorexa [IOK
https://m.edsoo.ru/ff0c41a6

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c


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

Ne
/o

19

20

21

22

23

24

25

26

Tema ypoka

MEXaHUYeCKOH
SHEPTUU CUCTEMBbI
Ten. 3aKOH
COXpaHEHUs
MEXaHUYeCKOH
SHEPruu

JlabopaTopHas 1
pabora

«HccnenoBanue

CBSI31 PabOThI CHIIBI C
M3MCHCHUEM
MEXaHUYeCKOM

SHEPTUHU Teja Ha

MIpUMEPE PACTHKEHUS
PE3UHOBOTO KTy Ta

KontponbHas padora 1
110 TeMeE

«Kunemartunka.

JlnHamuka. 3aKOHbI
COXpaHEHUS B

MEXaHHKE)»

OCHOBHBIE 1
MTOJIOKECHUS

MOJIEKYJISIPHO-
KHHETHYECKOM

TEOPHH.

bpoyHoBCKOE

NBIIKEHUE.

Muddysus

Xapakrtep JBUKEHUS 1
Y B3aUMOJIEHCTBHUSA

YacTHI] BEILIECTBA.

Mopnenu ctpoeHust

ra30B, KUAKOCTEH 1
TBEPABIX TN

Macca Monexy. 1
KommaectBo

BEIIIECTBA.

ITocTostHHAs

ABoraapo

TemnoBoe 1
paBHOBECHE.

Temneparypa u eé
n3mepenue. [lkana
temneparyp Llenbcus

WneanbHblii Ta3 B 1
MKT. OcHoBHOE
ypaBHeHue MKT
AolcomorHast 1

TeMIlepaTypa Kak
Mepa cpeaHen

KonnuecTBo yacos
Bcero Kontponbabie [Ipaktuueckue H3Y1CHUA 00pa3oBaTeIbHBIC PECYPCHI

paboThI

paboThI

Jata

DJNEeKTPOHHBIE IUPPOBBIE

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4b74

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

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero Kourponbhbie [TpakTuueckue H3YUCHHS 00pa3oBaTeIbHBIC PECYpChI
paboThI paboThI

27

28

29

30

31

32

33

34

35

36

KUHETHYCCKOU
SHEPTUU JIBHIKCHUS
MOJIEKYJI. Y paBHEHHUE
Menpaeneena-
Knaneiipona

3akoH [lanpToHA.
T"a3oBbI€ 3aKOHBI

JlaboparopHas
pabora
«HccnenoBanne
3aBHCUMOCTH MEXKIY
napaMeTpamMu
COCTOSTHUS
Pa3peKEHHOTO ra3a»

H3omponeccol B
U7eabHOM ra3e u ux
rpadudeckoe
IpeJICTaBICHHE

BuyTpeHHss sHeprus
TEPMOJIUHAMUYECKOM
CUCTEMBI U CTIOCOOBI
€€ U3MEHEHMUS.
KonuyecTBo TemioTh
u pabora.
BuyTpeHHss sHeprus
OJHOATOMHOTO
UJICaJIbHOTO Ta3a

Bunanr
TEIIoNepeIaun

Y nenbHas
TEMI0EMKOCTh
BEIIIECTBA.
KomanyecTBO TEMIIOTHI
MIpH TeIIonepeaaye.
AnnabaTHbIN
npouecc

I1epBbIit 3aK0H
TEPMOJIMHAMUKHU U
€ro NpUMEHEHHE K
u3ompoleccaM

Heobpatumocts
MIPOIIECCOB B
npupoze. Bropon
3aKOH
TEPMOJAUHAMUKH
[IpuHiun nercTBus u
KIIJI renoBoi
MaIIuHbI

[uxn Kapno u ero
KT

bubmnoreka IIOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [IOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6anoreka LIOK
https://m.edsoo.ru/ff0c5c36

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc5efc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6230

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


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Ne
/o

37

38

39

40

41

42

43

44

45

46

47

Tema ypoka

DKOJIOTHYECKHE
poOJIEMBbI
TETJIOOHEPTETUKH

O06o0maromuii ypok
«MonekynsipHas
¢duzuka. OCHOBBI
TEPMOIMHAMHKI

KontponsHas padora
o TeMe
«MonexkynsipHas
¢duzuka. OCHOBBI
TEPMOTUHAMUKI

[TapooGpazoBanue u
KOHJICHCALIUA.
Hcnapenue u
KUIICHUE

AOcomroTHas u
OTHOCHUTEJIbHAS
BJIQXKHOCTH BO3/yXa.
Haceimennsrii nap

TBépmoe Teno.
Kpucrannuueckue u
amop(HbIe Tena.
AHnsorponus
CBOWCTB KPHUCTAJLIOB.
Kunkue KpuCTaIbL.
CoBpeMeHHbIE
MaTepHabl

IInaBnenue u
KpHUCTaJUIM3aLHS.
VaenpHas Temnora
ILIABIICHHUS.
Cyb6numarus

YpaBHeHue
TETJIOBOTO OanaHca

DJIeKTpHU3alus Tell.
DNEKTPUUECKUI
3apan. JlBa Buna
ANEKTPUUECKUX
3apsoB
[TIpoBoHUKH,
JTUBIEKTPUKU U
MOJTyIPOBOIHUKH.
3aKOH COXpaHEHHUS
3JIEKTPUYECKOTO
3apsa
Bzaumopeiicteue
3apsiioB. 3aKOH
Kynona. Toueunsrit
AIEKTPUYECKUHN 3aps]

1

KonnuecTBo yacos
Bcero Kontponbabie [Ipaktuueckue H3Y1CHUA 00pa3oBaTeIbHBIC PECYPCHI

paboThI

paboThI

Jata

DJNEeKTPOHHBIE IUPPOBBIE

but6mmoreka [IOK
https://m.edsoo0.ru/ff0c6938

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6a50

bubmnoreka IIOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [IOK
https://m.edsoo.ru/ff0c64d8

bubmnoreka IIOK
https://m.edsoo.ru/ff0c65f0

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [{OK
https://m.edsoo.ru/ff0c6820

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [IOK
https://m.edsoo.ru/ff0c6ces


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero Kourponbhbie [TpakTuueckue H3YUCHHS 00pa3oBaTeIbHBIC PECYpChI
paboThI paboThI

48 Hanpsk€HHOCTh 1 bubnuotexa [JOK
IIEKTPHYECKOTO https://m.edsoo.ru/ffOc6df2
nosst. [puHnmn
CYTEepPIO3UIINH
ANEKTPUUECKUX
noneu. Jlnnun
HANPSKEHHOCTH

49 PabGota cun 1 but6mmoreka [IOK
AJIEKTPOCTATUYCCKOTO https://m.edsoo.ru/ffOc6f00
nois. [lorennuai.

Paznocth
MOTEHIINAJIOB

50 IIpoBomHMKH U 1 bu6nuorexa [IOK
JIMAJICKTPUKH B https://m.edsoo.ru/ff0c7018
3JIEKTPOCTATHYECKOM
oJje.

JlnanekTpudeckas
MPOHUIIAEMOCTh

51 DneKkTpo€MKOCTb. 1 bubnuorexa [IOK
Konpgencarop https://m.edsoo.ru/ff0c7126

52 DAeKTpOEMKOCTb 1 bubnmnoreka [HOK
IUIOCKOTO https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa.

OHeprus
3apsHKEHHOTO
KOHJIEHCAaTopa

53 JlaGopatopHas 1 1
pabota "3mepenue
BIEKTPOEMKOCTH
KOHJeHcaropa"

54 TlpuHuun AecTBUs U 1
npUMEHCHHE
KOHJICHCAaTOPOB,
KOITUPOBAJILHOTO
arrmapara, CTpyiHOro
PUHTEPA.
DneKTpocTaTHdecKast
3aIIuTa. 3a3eMIICHHIE
AIIEKTPONPUOOPOB

55 DnekTpuyeckHii TOK, 1
YCIJIOBHS €TO
CYyIIIECTBOBAHUSI.
ITocTosiHHBIN TOK.

Cuna Toka.
Hanpsixenue.
CormnpoTHuBieHHE.
3akoH Oma ni1g
yJacTka 1enu

56 IlociaemoBaTenbHOE, 1 0.5 but6mmoreka [IOK
napajenbHoe, https://m.edsoo.ru/ff0c74f0
CMEIIaHHOE


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
https://m.edsoo.ru/ff0c74f0

Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero Kourponbhbie [TpakTuueckue H3YUCHHS 00pa3oBaTeIbHBIC PECYpChI
paboThI paboThI

57

58

59

60

61

62

63

COCIMHEHUE
IPOBOTHUKOB.
JlaGopaTopHas
pabota «M3yuenue
CMEIIIAaHHOTO
COCIIMHEHUS
PE3UCTOPOBY

Pa6ota u mourHOCTH
AIEKTPUUECKOTO
ToKa. 3akoH J[xoyJs-
Jlenna

3axon Oma ais
MOJTHOM (3aMKHYTOI)
AIEKTPUYECKOM LIETIH.
KopoTtkoe
3aMBIKaHUE.
JlaGopaTopHas
pabora «3mepenue
O/1C ucrounuka Toka
U €T0 BHYTPCHHETO
COTIPOTUBIICHUS

DJIeKTpOHHAas
MIPOBOJIUMOCTH
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COTIPOTUBIICHUS
METaJIOB OT
TEMIEPATyPHI.
CBepXIpoBOIUMOCTh

DIIeKTPUUECKHUI TOK B
Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH, HX
COOCTBEHHAs U
IPUMECHAS
MIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexoja.
[TonynpoBOAHUKOBBIE
puOOpbI
DNEKTPUYECKU TOK B
pacTBopax u
pacrmiaBax
3JIEKTPOJIUTOB.
DNEKTPOTUTHYECKAS
JIHCCOLHAIS.
DneKTpoan3

DNEKTPUYECKUH TOK B
razax.
CaMOCTOSTENBHBIN U
HECaMOCTOSTCIbHBIHN

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

bu6anoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0c82ba

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae


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

Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero Kourponbhbie [TpakTuueckue H3YUCHHS 00pa3oBaTeIbHBIC PECYpChI
paboThI paboThI
paspsia. Mosuus.
[Inazma
64 DnexkTpuyeckue 1 bubmmoreka [JOK
npuOOpsl U https://m.edsoo.ru/ffOc86fc
YCTpPOMCTBA U UX
MPAKTHYECKOe
MIPUMEHEHUE.
[IpaBuna TeXHUKHU
0€30MacHOCTH
65 O6obmaronuii ypok 1 bubmmoreka [JOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ffOc88be
66 KonuTtposbHas pabora 1 1 bubnmnoreka [HOK
0 TeMe https://m.edsoo.ru/ff0c8a8a
«INeKTpoCTaTUKA.
ITocTrostHHBII

ANEKTPUUYECKUHN TOK.
Toxu B pa3IMyHbIX
cpenax»

67 PesepBHBIN YypOK. 1 1 bubnmnoreka [HOK
KonrposnbHast pabora https://m.edsoo.ru/ff0c8c56
o TeMe
"DnexTpoauHaMuka"

68 PesepBHBIN ypOK. 1 bubnuoteka [JOK
O06o06mmarmuil ypox https://m.edsoo.ru/ffOc8f6c
o Temam 10 kiacca

OBUIEE KOJIMYECTBO 68 4 4
YACOB I10
[TPO'PAMME


https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

No Tema ypoka KonmuectBo wacon
n/m Bcero Kontponbabie IlpakTuyec
paboThI paboThI
1 TIlocrosiHHBIE MarHUTHI U UX B3auMoJielicTBHE. MarHuTHoe 1
noJje. BekTop MarHuTHOM MHAYKIMU. JIMHUM MarHUTHOM
WHIYKIAHA
2  MarnuTHOE 1oJie NpOoBOJHMUKA ¢ TOKOM. OmnbIT Dpcreaa. 1
B3aumoseiicTBue NpoBOIHUKOB C TOKOM
3  JlaGopaTtopHas paborta «/3ydyeHne MarHuTHOTO MOJIs KaTymku ¢ 1 1
TOKOM)
4 JlelicTBUE MarHUTHOTO MOJIsI HA IPOBOJAHMK C TOKOM. Cuila 1 1

Awmmiepa. JlaboparopHas pabora «VccienoBanue nencTBus
MMOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

5  JleiicTBME MarHUTHOTO TOJISl HA ABMKYIIYIOCS 3apsHKCHHYIO 1
yactuny. Cuna Jlopenma. Pabora cuiel Jlopenna

6 DOnexktpomarHuTHas HHAYKUUA. [IoTOK BeKTOpa MarHUTHOMN 1
uHaykiuu. O/1C nHayKumuy. 3aK0H 3JIEKTPOMarHuTHOM
unaykiun Oapanes

7  JlabopatopHas pabora «VccrenoBanue sBICHHS 1 1
AJIEKTPOMArHUTHON MHTYKITHI

8 HWanyktuBHOCTH. SIBeHne camonuayKiuu. DJ]C 1
CaMOWHIYKIIUHU. DHEPIrHsi MATHUTHOTO TMOJISI KATYIIKH C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

9 TexHudYeckue yCTPOWCTBA U UX MPUMEHCHHE: IOCTOSHHBIC 1
MAarHMTBI, 3JIEKTPOMATrHUTBI, dJIEKTPOABUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIUOHHAS MI€Yb

10 O6oO6marommii ypok «MarHuTHOE ToJie. DIIeKTPOMarHuTHas 1
VH Ty KIIHSD)
11 KonrponbHas padota no remMe « MarHuTHOE IoJe. 1 1

3J'IeKTpOMaFHI/ITHa$I HUHIYKIUS

12 CroOomHble MexaHUYECKHE KoJieOanus. ['apMoHmIecKre 1
KojeOaHus. YpaBHEHHE TapMOHUYECKUX KOJIEOaHUH.
[IpeBpamienue 3Heprun

13 JlaGoparopras padota «/cciemoBaHue 3aBUCUMOCTH TIEPHOIA 1 1
MaJIbIX KoJieOaHull rpy3a Ha HUTH OT JUJIMHBI HUTU M MacChl
rpy3a»

14 KonebarenbHblil KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHBIE 1

KoJieOaHHs B nACaJIbHOM KoJIe0aTeIbHOM KOHTYPC. Amnanorus
MCKAY MCXaHUYCCKUMHU U DJICKTPOMAariuTHBIMHU KOJIEOaAHUSIMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHU B UCATTEHOM 1
KosebaTeabHOM KOHTYpe

16 IlpexncraBieHue o 3aTyxaromux KonebaHuax. BoiHyk/1eHHbIE 1
MexaHuuyeckue konebanus. Pezonanc. BoiHykaeHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHHs

17 Tlepemennslii Tok. CUHYCOUIAIbHBIN IEPEMEHHBIN TOK. 1
MoUHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U JE€UCTBYIOIIEE
3HAQUYE€HHME CUJIbI TOKA U HAIPSKEHUS

18 Tpancdopmarop. [IpousBoacTBo, epenada u moTpedIeHNE 1
AJIEKTPUYECKON SHEPTUU

19 VcTpoiicTBO M MpaKTHYECKOE TPUMEHEHHUE IICKTPHUIECKOTO 1


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Ne Tema ypoka KonuuecTBo uacos

n/m Bcero Kontponphbie Ilpaktuuec
paboThl paboTsl
3BOHKA, TeHepaTopa epeMEeHHOT0 TOKa, JIMHUH JJIeKTpoIiepeaad
20 Dxonoruyeckue pUCKH NPH MPOU3BOJCTBE SJICKTPOIHEPTHH. 1
KynbTypa ucnons30BaHus 3JIEKTPOIHEPTUHN B IIOBCETHEBHOM
KHU3HU
21 MexaHuuecKue BOJHBI, yCIOBHs pacnpoctpaHenus. [lepuos. 1

CxopocTh pacnpocTpaHeHus U AjinHa BoaHBL. [lonepeunsie u
IIPOJOJIBHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. Beicota Tona. Temop 1
3ByKa

23 DneKTpOMarHUTHBIE BOJIHBI, IX CBOMCTBA U CKOpocTh. [lIkana 1
AJIEKTPOMATrHUTHBIX BOJIH

24  TIpuHIUIIBI paUOCBS3H U TelIeBHICHUs. Pa3BuTue cpeacTs 1
cBa3u. Pagnonokanus

25 KonrtponbHas padora «Konebanus u BOTHBD) 1 1

26 IIpsMonuHelHOE pacIpOCTpaHEHUE CBETa B OHOPOJHOM cpene. 1
Toueunslili HICTOUYHUK cBeTa. JIyd cBeTa

27 OrpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue 1
1300pakeHUH B IJIOCKOM 3epKalie

28 IIpenomienue cera. [lonHoe BHyTpeHHEE OTpaKEHHE. 1
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO OTPaKEHUS

29 JlaGoparopnas pabota «M3mMepeHue moka3aTels mpeTOMIICHUS 1 1
CTEKJIa»

30 JIunssl. [Toctpoenue nu3obpaxenuit B muH3e. PopMyiia TOHKOM 1
TVH3BL. Y BeJTMUEHHUE JTMH3BI

31 JlaGopatopHas pabora «VcciaemoBanue CBOMCTB U300paKEHUI 1 1
B JIMH3aX»

32 Jlucnepcus ceeta. CinoxHbIi cocTaB 6enoro csera. Lger. 1 1
JlabopaTtopHas pabota «HabnroaeHne nucrnepcuu CBeTay

33 Unrepdepennus ceera. udpakmaus ceera. JudpakuronHas 1
pemeTka

34 TlomepeuHocTh CBETOBBIX BOJH. [lossipuzanus ceera 1

35 OnTudeckre MpudOPHI U YCTPOICTBA U YCIOBHS HX 1

0€301acHOTO MPUMEHEHUS

36 I'paHuIBI IPUMEHUMOCTH KlIacCu4eckoid Mexanuku. [loctymater 1
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

37 OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH 1 1
COKpallleHHE JIJTUHBI

38 DHeprus U UMIYJIbC PENATUBUCTCKON yacTulbl. CBsi3b Maccei ¢ 1
SHEPTUEN U UMITYJIbCOM. DHEPIHUs IMOKOS

39 KonTtposbHas padota «OnTrka. OCHOBHI ClIeUATHFHOW TEOPUHT 1 1
OTHOCHTEIBHOCTH

40 ®oronsl. Popmyna [Tnanka. JHeprust U UMITYJIbC HOTOHA 1

41 OrtkpsiTue u uccnenoBanne Gororpdexra. Onwiter A. T 1
CroneroBa

42 3akonbl porodddexra. YpaBHeHUEe DUHIITSHHA IS 1
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Ne Tema ypoka KonuuecTBo uacos

n/m Bcero Kontponphbie Ilpaktuuec
paboThl paboTsl

botodrddekra. «KpacHas rpanuma» Gorordpdexra

43 JlaBnenue ceta. OnbiTel I1. H. JleGeneBa. Xumuyeckoe 1
JIICUCTBUE CBETA

44  TexHu4ecKHe yCTPOICTBA U IPAKTUUECKOE IPUMEHEHUE! 1
(boTo31eMeHT, poToaaTUMK, COTHEUHas OaTapesi, CBETOIUO0]

45 Pemenue 3a1a4 1o TeMe «DJIEMEHTHI KBAHTOBOI OIITUKHY 1

46 Monens atoma Tomcona. OnbiTel Pezepdopna mo paccesnuto - 1
vactull. [InanerapHast MozeNb aroma

47 Tlocrynatel bopa 1

48 W3myueHue u noriouieHre GOTOHOB MPH IEPEXOJIE ATOMA C 1
OJTHOTO YPOBHS HEPTHHU HA JPYroil. Bunel ciekrpoB

49 BomHoBbIe cBOMCTBa yacTHIl. BosHbl 1e bporins. 1
KopnyckynspHo-BonHoBo# Ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE H3JIyYCHHE

50 OrtkpsiTue pagnoaktTuBHOCTH. OnbITh Pezepdopaa mo 1
OTIPEJICIICHUIO COCTaBa PATUOAKTUBHOTO U3ITYUCHUS

51 CgoiicTBa anbda-, 6eTa-, raMmma-uznydenus. Biausaue 1
PaaOaKTUBHOCTH HA JKUBBIE OPTaHU3MbI

52 OrtkpsiTHEe IpOTOHA U HelTpoHa. M3oTonbl. Anbda-pacna. 1
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma-nu3inydenue

53 DmHeprus cBsi3u HyKJIOHOB B siipe. SlnepHbie peakuuu. Snepupii 1
peaxtop. [Ipobaembl, mepCcreKTUBBL, IKOJIOTMYECKUE ACTIEKThI
SIIEPHOM SHEPTETUKH

54 DnemeHTtapHble YacTUlbl. OTKpBITHE TO3UTPOHA. MeTOo b 1
HaAOIIO/IEHUS U PETUCTPAIH dJIEMEHTAPHBIX YacTUll. Kpyribrii
cron «DyH1TaMEeHTaIbHbIE B3aUMOJIECUCTBUA. ENTUHCTBO
(bu3nUecKoil KapTUHBI MUPaY

55 Bun 3Bé3nH0r0 HeOa. Co3Be3us, SpKUE 3BE3/bI, IIAHETHI, UX 1
Buaumoe asmkenne. CojlHeuHast CUCTEMaA

56 Comnne. ComHevHas akTUBHOCTE. VMicrounuk sHeprun Comanam - 1
3BE3/1

57 3Bé&31bl, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IBITTIABHON 1
MOCJIeI0BAaTeILHOCTH. BHYyTpeHHEE cTpoeHHE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOKICHUH U SBOJIIOLUU
CouHIia 1 3831

58 Mueunsrit [Tyte — Hamra [Nanmaktuka. [TomoskeHre U TBIOKEHUE 1
Connua B IN'anaktuke. ['anaktuku. YEpHbIe ABIPHI B iAPaxX

TaJlaKTHK

59 Bcenennas. Pa306eranue ranaktuk. Teopus bonbiioro B3pbiBa. 1
PenukroBoe u3inydyenue. MeraranakTuka

60 Hepemennsie npobdaeMbl ACTPOHOMUHU 1

61 KontponbHas pabota «DIE€MEHTHl aCTPOHOMHHU U 1 1
acTpodu3uKm»

62 O6oOmaromuii ypok. Poib ¢hpu3uKy u acTpOHOMUU B 1

3KOHOMMYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHON U STHUYECKOM
chepax IesaTeTbHOCTH YelIOBEKa
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Ne Tema ypoka KonuuecTBo uacos
n/m Bcero Kontponbubie IIpakTuuec
paboThl paboTsl

63 OO6oOmaromuii ypok. Poiabs 1 MmecTo pu3MKu 1 aCTpOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64 O6oobmarommii ypok. Ponb pusmdeckoit Teopun B 1
(bopMUPOBaHUH MPEICTABICHHUH 0 (PU3NUECKON KapTHHE MUPA

65 OO6oOmaromuii ypok. Mecto hpu3n4ecKoil KapTHHBI MUpa B 1
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHHUI O IPUPOJIC

66 PesepBHBIN ypok. MarHUTHOE T10JI€. DIIEKTPOMAarHUTHas 1

WHITYKITAS
67 PesepBHbIil ypok. Ontuka. OCHOBBI CIICITUAITBHON TECOPHH 1

OTHOCHUTEIIbHOCTH
68 Pesepusblit ypok. KBanToBas ¢usmuka. JnemeHntsl actponomun u - 1

acTpo(U3HuKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
IMPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThl. B3auMoIeHCTBHME INOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOJe€.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unyy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
uHAyKIuK. KapTiHa TMHUM MarHUTHON MHAYKIMHU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe mojie MpoBOAHHMKA ¢ TOKOM. KapTuHa NMHMHA HHIYKIUHA MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O ITPOBOJHMKA, KaTYLIKH C TOKOM.
OnbiT OpcTena. BzanmoienicTBre MPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MoOAyJib W HampaBlieHHE. J[BWKEHHE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne HIEKTpOMarHWUTHOM MHAYKOWU. [IOTOK BEKTOpa MAarHUTHOM WHAYKIMH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe mose. DIEKTPOJABMKYIIAS CUJIa HHIYKIUU B IMPOBOIHHKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenna.

NHAyKTUBHOCTG. SIBIE€HME CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH T KIIUH.

DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DIEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIE MAarHUThI,
AJIEKTPOMArHUTHI, AJIEKTPOIBUraTEllb, yCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu


https://m.edsoo.ru/ff0d1784

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIuHMM MHAYKIMY MarHUTHOTO TOJIS.

B3aumopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl MHIYKLIHUHA OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKa.

SIBneHne caMOMHIYKIHUH.

Yuenuueckuii sxcnepumenm, rabopamopmwvie pabomul

W3yueHrne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS IOCTOSSHHOIO MAarHATA HAa PAMKY C TOKOM.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Konebarenpnass cucrema. CBoOOmHBIE MexaHWYeckne KojeOaHus. [ apMoHHMUYEecKHe
kosnebanus. Ilepmon, wuactora, amrmumryna u ¢asa kosnebaHuil. IIpyKUHHBI MasTHUK.
MaremaTnuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKUX KojeOanui. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebartenbubiii kKOHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHUS B HICAUTHEHOM
KOJIeOATeIbHOM  KOHType. AHAJIOrMsl MEXIY MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhHOM
KOHTYpE.

[IpencraBinenue o 3aryxarolux KojeOaHusX. BbIHyXJIeHHbIe MeXaHMYeCKHe KoyeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNUSI.

[Tepemennblil Tok. CHHYyCOMJANbHBIN NepeMEeHHbIH TOK. MOIIHOCTh NEPEMEHHOI0 TOKa.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepepaya U NOTPEOJIEHUE AIIEKTPUUYECKONW SHEPTUu.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa uCHOIb30BaHUA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUH 3BOHOK,
reHepaTop NepPEeMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON cUCTeMBbI (TIPY>KMHHBIN UM MaTeMaTHYeCKHUM
MasITHHK).

Habmronenue 3atyxaromux KoleOaHuu.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAlpsDKEHUsT OT BPEMEHH) JUIA
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHc mpu mocienoBaTEIbHOM COEIUHEHMM PE3UCTOPA, KATyIIKM MHAYKTHUBHOCTH M
KOHJIEHCATOpA.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepHOIa MaJIbIX KojeOaHuil rpy3a Ha HUTU OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnenoBaHue MEpEMEHHON0 TOKA B ILENM W3 IOCIENOBATEIbHO COEOUHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHn4deckue BOJIHBI, YCIOBUs pacnpoctpanenus. [lepunoa. CkopocTs pacnpocTpaHeHus
U JuiMHa BOJHBI. [lomepeuHble W TpoaosnbHbIE BOJHBL. HMHTepdepeHuus u audpakius
MEXAHUYECKUX BOJIH.



3Byk. CKOpoCTh 3ByKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIyYEHHUS AJIEKTPOMATrHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOl BosHe. CBOHCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeneBuaeHUs. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoiCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBAsl JMATHOCTHMKA B TEXHHUKE W MEIULMHE, pajap, PaJAUONpPUEMHHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromnieecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anysi, Tudpakius, HHTepGEepPeHITHS.

Tema 3. Onmuka

['eomeTpuueckas onTuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETa B OJJHOPOJIHOM cpene.
JIyd cBera. ToYeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl oTpakeHus cBera. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBeta. 3aKkOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro csera. L[per.

Cobupatoniue u pacceuBaronue JuH3bl. ToHkass mnuH3a. DOKYyCHOE paccTOsHUE H
onTHYEeCKas cuiia TOHKOW JIuH3bL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. @opMyIia TOHKOW JIMH3BIL. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonmnoBas ontuka. Wuatepdepenmus cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBUS
HAOII0/IEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JludpaknuoHHas pemérka. YCIoBHE HaONIONEHUS TIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue ycTpoiicTBa M NpPaKTHUUECKOE MPUMEHEHHE: O4YKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, Au(pakiroHHAS
peméTKa, TOISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeiHOe pacnpocTpaHeHue, OTpaXeHHe U MpelomiieHHe cBeTa. OnTudeckue
npUOOPBHI.

[TonHOE BHyTpeHHEE OTpakeHHne. MoJienb CBETOBO/IA.

HccnenoBanre CBOMCTB N300pakeHU B JTHH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.

HaGmronenue aucrnepcuu cBera.

[Tomyuyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habmioenue nosisipuszanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HabGmronenue qucnepcuu certa.

Paznen 6. OcHOBBI crienMaJIbHOM TEOPUHM OTHOCUTEILHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTynaTel cnienqualbHOM TEOpuuU
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BakKyyMe, MPUHLUII
OTHOCUTEIBHOCTH DUHINTCIHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIIICHUE JJIMHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEU U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [Inanka cBsizu >HEpruu (POTOHA C €r0 YACTOTOM. DHEPIUsl U UMIYIIBC
doToHa.
OtkpeiTue u wuccnenoBanue Goroddpdexra. Onbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. Ypasnenune DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
JlaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpOWCTBA U MPAKTHUECKOE MpUMEHEHHUe: (OTORNIEMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE C IMHKOBOH TUIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoaddexra.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopnaa nmo paccesnuto o -yactunl. IlnanerapHas
Mozenb atoMa. Ilocrynarsl bopa. M3nyuenue u norsoieHrne GOTOHOB MpHU MEPEXO/IE aToMa C
OJIHOTO ypOBHS DJHEPrUM Ha JApyroi. Buasl cnekTpoB. CHeKTp YpOBHEHW 3HEpPIHHM aroma
BOZIOpPOAA.
BonnoBele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynspHO-BOJIHOBON Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyYEHHE.
TexHnueckue yCTpoOWCTBAa U IPAKTHUUECKOE IPUMEHEHHUE: CIEKTPalIbHBIA  aHAJIN3
(cTieKTpOoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmoienue nuHeRvaTbIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOKHOCTh CTPOEHMSI  dJpa. OtkpeiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennio coctaBa paloakTUBHOTO U3ITyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpeITHE TPOTOHA U HeliTpoHa. Hykinonnas monens siapa ['eiizenbepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M3oTomnst.
Anbda-pacnian. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacmaj. ['amma-usnydenue. 3aKoH
pazvoaKTUBHOIO pacaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. [ledekT macchr spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.



SAnepupiii  peaktop. TepmosinepHblii cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SICPHOMN
OHEPreTHKHU. DKOJIOTUUECKUE ACTICKTHI SACPHON SHEPTETHKHU.

DnemMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTo/1bl HAOIOICHUS U PETHUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMoAeicTBUSA. EqUHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHUYECKUE yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Ortanbl  pa3BUTHA  acTpoHOMHUM. [IpukinagHoe UM MHPOBO33pEHYECKOE 3HAYCHHE
ACTPOHOMHH.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounumk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3[bI
[JIAaBHOM TOCJEN0BAaTEIIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBbIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Botonuu CoslHLA U 3BE311. DTaIbl KU3HU 3BE3 L.

Mineunsiii [1yte — Hama ["anakTtuka. [Tonoxxenue u npmwxenne Connina B ["anaktuke. Tumsl
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenmennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopwus
bonbuioro B3psiBa. PenuKTOBOE U3IyUYECHHE.

MacmrabHas ctpykTypa Beenennoit. MetaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHuss HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUI
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nomymapus 1 sipKue 3BE3/1bI.

Hab6monenus B Teneckon Jlynsl, maner, Mieunoro ITytu.

O0o0maroniee NnoBTOpeHHE

Pony ¢us3mku U acTpoHOMHH B JKOHOMHYECKOM, TEXHOJIOTHUECKOHM, COLMAIBbHON U
THYECKOH cdepax JesATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (U3NYECKON Teopud B (POPMHUPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B OOIIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IPEACTABIEHUN O IPUPOJIE.

MexnpeamMeTHblie CBSI3U

N3yuenmne kypca ¢usuku 6a3oBoro ypoBHA B 11 Kkilacce ocymiecTBIsS€TCS € y4&€TOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonwsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAay4HbIM (akt, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEINb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMH, TPUTOHOMETpHUYECKHE (PYHKIUH: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
HPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeAEIeHNE IIOIAAN TNIOCKUX GUryp 1 00bEMa Tell.

buonoecus: snekTpuueckue SBICHUS B JKUBOW MpHpOJE, KojeOaTenbHbIC IABIKECHHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBJICHHS B JKUBOM NIPUPOJE, ACUCTBHE paJAWAllMA HA JKHUBBIC
OpraHU3MBlI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.



l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJIe)KW MarHUTHBIX pya, (GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUH.

Texnonoeus: TMHAN QJICKTpoInepeaay, reHeparop NEPEMEHHOTI'O TOKa, OJICKTPOABHUIATECIIb,
WHIYKIIMOHHAS TIeYb, pajap, PamTuonpuéMHUK, TEIeBH30p, aHTeHHa, TenedoH, CBU-meusb, mpoeKIUOHHBIH
armapar, BOJIOKOHHas OITHKA, COJTHECYHAA 6aTape;I.

K koniy oOyudenus B 11 kjacce npeaqMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUN:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MECTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOMH
NESITEIbHOCTH JIF0JIEH, IeJIOCTHOCTh U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJICNEH: TOUYCUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIENTb aTOMHOTO sIJIpa MIPH PEeLIeHUN (PU3NIECKUX 3a/]1a4;

pacrno3HaBaTh (pU3MUecKHe sBICHUS (IPOLECCh) U OOBSCHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DU3MKH: DJEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIUS, JCHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsi,
AIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, IPSMOJIMHEHHOE paCIIpPOCTpaHEHUE CBETa, OTPaKEHUE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAs PalMOAKTUBHOCTB;

OMKCHIBATh M3yUYEHHBIE CBOICTBAa BEIIECTBA (DJICKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMYHBIX CPEI) M AIIEKTPOMArHUTHBIE SBICHHS (TIPOLECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUH 3apsil, CHJIa TOKa, »JJIEKTPUUYECKOEe
HaINpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIAs CUIIA,
paboTa TOka, MHAYKIMS MarHUTHOTO TOJs, cwia Awmmepa, cuwia JlopeHla, WHIYKTUBHOCTB
KaTYyIIKH, SHEPTHs AJIEKTPUYECKOTO M MAarHWTHOTO TOJIeH, MEpPHOJA M 4YacToTa KoyieOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pACCTOSIHME WM ONTHYECKas CWJIa JIMH3BI, MPH OMUCAHWU IPABHIHHO
TPaKTOBaTh (PU3MUYECKUIH CMBICT MCIONB3YEMbIX BEIWYMH, HUX O0003HAueHUs M EAMHUIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETHINHAMH,

ONUCBHIBATh M3YUYCHHbIE KBAHTOBBIC SIBICHMS U TPOLECCHI, HUCHOJIB3Yyd (U3NYECKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
uMIyibc (OTOHA, TMEpPHOA IMoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOIB3yeMbIX BEJIHYWH, MX O0O03HAUYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO (PU3MUYECKYIO BEIMYUHY C JAPYTHUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBIEHHS, UCHONb3Yysd (DU3NYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCIEOBATEIBbHOTO U TApaJUIeTbHOTO  COCAMHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH DIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHECHHUSI CBETAa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Uit (QoTodddeKrTa, 3aKOH COXpAaHEHHs] SHEPrHH, 3aKOH
COXpaHCHHST HWMITYJIbCa, 3aKOH COXPAaHEHUS DJIEKTPUYECKOTO 3apsga, 3aKOH COXpaHEHHS
MaccoBOr0 4YMCiIa, MOCTyJdaThl bopa, 3aKOH paguoaKTUBHOTO pacmajaa, MpU 3TOM pPa3IUYaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIpAKEHHUE W YCIOBHS (TPaHHMIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpeNeNATh HaNpaBJeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJS TPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBINOJIHATh JKCIIEPUMEHTHI 10 HCCIEOBAaHUI0 (U3NYECKUX SIBICHHUH W TPOLIECCOB C
UCIIOJIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHMil: mpu 3ToM  (popmyiaupoBath
npobiieMy/3amaqy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT M (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIIAATh TPSIMbIE M KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIWYMH, TPH STOM
BbIOMpATh ONTUMANbHBIA CHOCO0 H3MEpPEHUS U MCMHOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPELIHOCTEN U3MEPEHUN;



UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yibTaThl MOJYUYEHHOH 3aBHCHMOCTH
(Gu3nyeckux BeIMYMH B BUAe TaONMIl M TrpaduKoOB, [eNaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEJOBAHNS;

cobuoiaTh MpaBwia O€30IaCHOTO TpyJa IMpH NPOBEICHUM HCCIEAOBAaHUM B pamkax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW M  IMPOEKTHOW JIEATEIILHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U 1aOOPaTOpHOro 000py10BaHHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 33JaHHOM (U3UYECKOM MOJENBI0, HCIOIb3YS
(bu3nyeckre 3aKOHbl M NIPUHIUIIBI, HA OCHOBE aHAJIU3a yCJIOBMs 337a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE UIs €€ pelIeHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I10JIyYEHHOI'O 3HaUeHUs (PU3MUECKON BEJINUHHBI,

pelarb KauyeCTBEHHbIC 3aJa4d: BBICTPAWBATh JIOTUYECKU HENPOTUBOPEUMBYIO LEMOUYKY
paccyKIeHUI ¢ OIIOPOi Ha N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTOJIB30BaTh TPU  PEIICHHWH YYeOHBIX 3aJad COBPEMEHHBIE HWH(POPMALMOHHBIC
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMU U IPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IHYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH NPUHLIMIIBI ACUCTBUSI MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BAaHMs B [IOBCEJHEBHOM JKU3HU;

NPUBONUTH TPUMEPHI BKJIA/a POCCHUCKHUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHYECKHE 3HAHHWS 1O (HU3MKE B TOBCEIHEBHOW IKM3HH JUIS
oOecrieyeHns 6€30MaCHOCTH ITPU OOpALIEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHMs 3/I0POBbsI U COOJIIOJICHUS HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOILEH Cpelie;

paboTaTh B IpyIIie C BHIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PabOTy
TPYNIIBI, PpAlMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)KAOTNO U3 YYaCTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

11 KJIACC
Ne  HammeHoBaHMe pa3enoB U TEM MPOrpaMMBbl KonmuectBo yacos
n/m Bcecero  KontposbHbIE [TpakTuyeckue
paloThI paboThI

Pazgen 1.9JIEKTPOAUHAMMUKA

1.1  MarsutHoe nojie. JJIeKTpOMarHuTHas 11 1 3
WHTYKITUS

Uroro no pazgeny 11

Paznen 2. KOJIEBAHUS U BOJIHbI

2.1 MexaHUYeCKHE U SJICKTPOMarHUTHBIC 9 1
KoJie0aHus

2.2 MexaHUYecKHE U 3JICKTPOMAarHUTHBIE BOIHBL O 1

2.3 Onruka 10 3

Hroro no paszneny 24

Paszea 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1  OcHOBHI crieniuanbHOU TEOPUHU 4 1
OTHOCHUTEIIEHOCTH

Uroro no pazgeny 4

Paznen 4 KBAHTOBASI ®PU3UKA

4.1  DneMeHTHl KBAHTOBOM ONTUKH 6

4.2  Crtpoenue aToma 4

4.3  ArtomHOE sSapO 5

Hroro no pazneny 15

lwp]
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Ne  HaumeHnoBanue pa3fesoB U TEM IIPOTrpaMMBbL KoanuectBo yacos

n/m Bcecero  KontposbHble [TpakTuyeckue
paboThI paboThI
Paznen S.OJIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 DneMeHTHI aCTpPOHOMHH U aCTPODU3UKH 7 1
Hroro no pazneny 7
Paznen 6.0OBOBILIAIOLIEE IOBTOPEHUE
6.1 Oo6oOmaromiee MOBTOPECHHE 4
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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