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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YypOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAHMM K pe3yJibTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHON Mporpammsl, mnpeactaBieHHbx B GI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl pabodyeil MmporpamMMbl BOCIHMTAHUS H
KOHLIEMLIUKA TMpenojiaBanusl y4yeOHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX
OpraHu3anusix Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKEe HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB npwu
oOydeHnn ux ¢u3nkKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHMsI, a TaKXE€ YYHUTHIBAET HEOOXOJMMOCTh peaIu3alud MEXIPEIMETHBIX
CBs3€ll (PU3UKM C E€CTEeCTBCHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMmeTamu. B Hei
OTIPEJIENISIIOTCS OCHOBHBIC LIETTH M3Yy4YeHHUs (U3UKKM HAa YPOBHE CPEIHEr0 OOIIETro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM 4YHCJIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHwusl.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyINAas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. LlIkonbHbIM Kypc PU3UKK — CHCTEMOOOPa3yOIHii
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBICHHM, H3y4aeMbIX XHUMHCH, OHOJIOTHCH,
¢dbusnyeckoir reorpadueld W acTpoHommuei. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPaHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIyYEHHUsS] HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yuenne ¢Pu3Mku BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydYaromuxcs, B (OpMHUpOBaHHE YMEHUN TPUMEHSTH
Hay4YHBIN METO/1 MMO3HAHUS MPU BBIMOJHEHUH UMU YUY€OHBIX UCCIEI0OBaHUN.

B ocHOBy kypca ¢u3WKM AJiS ypOBHS CpefaHero oOmiero oOpa3oBaHMS
NOJIOKEH PAI WACH, KOTOPbIE MOYKHO paccMarpuBaTh KaK MPUHLMUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCSA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIsSeTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku mnpeamnoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp>KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM palioOHATBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PH3UKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, IS OINUCAHWUSA €CTECTBCHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]e
BCEro 3a CU€T OpPraHU3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKHUX
NpaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcsi OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCA PENICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM AJia pacd€THBIX 3a/7ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJjaHHON (PH3MYECKON MOJIETBIO, TTO3BOJISIONINE TPUMEHATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK W WHTETPUPYs 3HAHHS W3
pasHbIX pa3nenoB. [ kayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENnu g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTOo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJiIa. B xaOuHeTe (U3MKHU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYMBAET ITOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJI0OBaHHUE Il YUYEHHUECKUX TMPAKTUYECKUX padboT
dbopmupyeTCcss B BHAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXca. TeMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTCPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaAOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3NYeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHue mpeaCTaBICHUNA O poNM (PU3UKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre ATuX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIomuX 3a1a4 B

npolecce u3yYeHus: Kypca GU3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (opMupoBaHME YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUA IS
oObsicHeHUs (PU3MYECKUX SBJICHUHW B TMPUPOAEC W IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
¢buznyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue pU3NUECKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHuE€ (U3MYECKUX OCHOB M MPUHIUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSIHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTaluuud HUHPOPMALIMH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM IEATETLHOCTH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE CPEIHErO OOILIEro
oOpa3oBanus orBojauTcs 134 yaca: B 10 kiacce — 68 yacoB (2 yaca B HEJENI0), B
11 kimacce — 66 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpaMmMe 1o (Gpu3MKe rnepedeHb J1abopaTOpHbIX U
PAaKTHUECKUX paboOT SIBISETCS PEKOMEHJOBAHHBIM, YYWUTENb [EJaeT BBIOOP
pOBEJCHUs J1a0OpaTOPHBIX pPabOT M OMNBITOB C YUYETOM HHIMBUIYAIBHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COILEPKXAHUE OBYUYEHUA

10 KITACC

Pa3znesn 1. ®u3uka u MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupone. Hayuneie mMeToapl MO3HAHUSA OKPYKAOLIETO
Mupa. Ponb OSKCrepuMeHTa M TEOpPUM B MPOLECCE TO3HAHUA IPUPOJBIL.
DKCIepuMeHT B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA M TporeccoB. HayuHble THUMIOTE3HI.
duznyeckre 3aKOHBI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
ITpuHIMII COOTBETCTBUA.

Ponp u Mecto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON NEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBble M UU(PPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeaHSISI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKHM, UX MPOEKIMM Ha OCH CHUCTEMBbI KOOpJMHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboHOE TazeHre. Y CKOpeHUE CBOOOTHOTO MaACHUS.

KpuBonuuenHoe paBukeHue. [IBuKEHHME  MaTepUaJbHOM  TOYKH IO
OKPY>KHOCTH C TTIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAsI
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHOUAOMETP,
JIBUKEHUE CHAPSJO0B, LICMTHBIE U PEMEHHBIE MTEPEIaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHK
JBUKECHUSL.



[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIB30BAHUEM TTPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne nBuKeHHs Tea, OPOIIEHHOrO TMOJA YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue ckOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYyTSIMHU, HPOWIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IAapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHT tpenus.
Cuiia conpoTUBIEHUS MPU IBUXKEHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHo€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHHUS U CKOJIbKCHUA.



VYcnoBust paBHOBeCUs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonul

N3ydenne nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH CWJI YNIPYTOCTH, BO3HHUKAIOMIMX B MPYXUHE U
pE3UHOBOM 00pasiie, OT uX aehopMaIli.

HccnenoBanne yclIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpallEHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuKe

NmMmnynbc MartepuanbHOW TOYKM (Tela), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMITyJIbCa TeNld. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeakTuBHOE IBMIKEHHUE.

Pabota cunbl. MOIIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yOpyro
nedbopMUpoBaHHOW  TpykuHbL.  [loTeHuManbHast SHeprus Tejaa  BOJM3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHnmanbHple W HEMOTEHHIMANbHbIE  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHUJ C M3MEHEHHUEM MEXaHWYECKOW SHEPruu CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKON AHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHSI.

TexHU4Yeckre yCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3yuenne abCOMIOTHO HEYNMPYTOro yaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIbI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpruu
TeJla Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. MosekyasipHas Gu3nKa 1 TEPMOJAMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJEKYISPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJEHCTBHUS YAaCTHUIL] BewlecTBa. MOJENM CTPOEHHsI Ta30B, JKUIKOCTEN H
TBEPIBIX TEN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJienel. Macca u
pa3mepsl Monekys. KonnyecTBo Bemectsa. [locTtositnHas ABoranpo.



TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACAIbHOrO rasza. AOCOJIIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temneparyp KensBuna. I'a3oBble 3akoHbl. YpaBHeHHuE MeHneneeBa—KnamnepoHa.
3akoH JlanpToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jemoncmpayuu

OnbITHl, JOKA3bIBAIOIINE JMCKPETHOE CTPOCHHE BelecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECTMHEHUI.

OnbiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenbs OpOyHOBCKOTO IBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIIPHOTO
B3aUMOJICUCTBUSI.

Mojenb, WILTIOCTPUPYIOIIas MPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS HACAIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoanHamuueckas cucrema. BHYTpEHHssI SHEPTHUS TEPMOJWHAMUYECKOU
CUCTEMBI U c11oco0bl e€ n3meHeHusi. KomnyecTBo Teriotsl u padota. BHyTpenHsis
SHEpPrusi  OAHOATOMHOTO  HJEaJbHOro  raza. Buapl  Temionepeaavu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, U3IyUYeHHE. Y IelIbHas TEIJI0EMKOCTh BEIECTRA.
KonnuecTBo TEI0Th NpH TemIonepeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompolieccaMm. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MpoIeccoB B MpUpPO/Ie.

TennoBpie  MammuHbl.  [IpyHOUIBI ~ [EWCTBUS ~ TEIUIOBBIX  MAIIUWH.
[IpeoOpazoBanust ’HEpruv B TEINIOBbIX MamuHax. KoadduiuueHt nonae3Horo



nerictBus TerioBod MammHbL [ukn KapHo u ero ko3 @uIMEHT IOJIE3HOTro
JNEUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOAHEPTETUKH.

TexHudyeckre yCTpONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUTraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEpruu Teja NpPHU COBEPUICHUU PaOOThI: BHUIET
npoOKkKW u3 OYTHUIKKM TMOJ JACHUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Tela Ipu TeIlonepeaaye.

OnpiT Mo anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUsI, PEAKTUBHOIO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabonul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammusvie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. VcnapeHue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHASI BJIAXXHOCTh BO3Ayxa. HachlllleHHbI map. YaelbHas TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT aBJICHUSI.

Teépnoe Teno. Kpucrainuueckue u amopgHbie Tesna. AHU30TPOINHUS CBOKCTB
kpuctaiioB. Kuakue kpucraibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaM3amus. Y nenpHas Tersiora miasiaeHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepUalOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolCTBa HACBIIIECHHBIX APOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmnronenune HarpeBaHus U IUIaBJICHUS! KPUCTANTMYECKOTO BEIECTBRA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHre 0THOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. JaexkrpoanHamMmuka
Tema 1. Inekmpocmamuka
OnekTpu3anus Tela. OJEKTpUYeCKU 3apsna. JlBa Buaa 2JIEKTPUYECKHUX
3apsnoB. [IpOBOTHUKH, TUAJICKTPUKH M TIOJYNPOBOAHHKU. 3aKOH COXPAHCHHS
ANEKTPUUYECKOTO 3apsia.



B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUUECKUN 3apsi.
Onektpuueckoe mnone. Hanpsk€HHOCTh 3nekTpuueckoro mnois. [IpuHoun
CYIIEPIO3ULIAMN DJIEKTPUUYECKUX TMOJIEU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cmnm  amekTpoctatmdeckoro  mossl.  Ilorennman.  PasHocTh
noTeHUuanoB. [IpOBOAHMKM U JOMAJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh IOCKOTO0 KOHJAEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOpP, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NIPUHIUIT IEUCTBUS DIEKTPOMETPA.

BzaumopencTBre HA3NEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TIOJIE 3aPSKECHHBIX TEIL.

IIpoBOIHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DIeKTpocTaTUYECKas 3aluTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTOpa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U TUIEKTPUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1exmpudeckuit mox. Toku é paznuunplx cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. Y AEIBHOE CONPOTUBIECHUE BEIECTBA.
[TocnenoBaTenpHOE, TapaIeNbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILAA CHJIA U BHYTPEHHEE CONPOTHBJIECHUE HMCTOYHUKA TOKA.
3akoH OMa [J1s1 MOTHOM (3aMKHYTOM) 3nekTpuueckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 51 pUMeECHAast MIPOBOJAUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI.



ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JIJIEKTPOJIUTOB.
DIEeKTpOaUTUYECKas JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUUECKU TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pEOCTaT, HCTOYHHUKU TOKA, DJIJIEKTPOHArpeBaTelIbHbIE TMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JHO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBII THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne cUilbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh COTMPOTUBIICHUS MMWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMmelnaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssmMoe wu3MepeHHe SIEKTPOJABIXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh CONMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

NckpoBoii pa3psa U NpOBOJUMOCTb BO31yXaA.

OaHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

N3yyeHne cMenaHHOr0 COEIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbl MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUSI.

HaOnronenue anexrposusa.

MesknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiiacce oCyHIECTBISIETCS C
Y4ETOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEHHas (yHKLMS,
napabona, runepbosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABUNKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMI000MEH XUBBIX OPraHU3MOB (BHJIBI TEILIONEpPEadyn, TETIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B dKUBOU MIPUPOJIE.



Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH M
ra3oB, JJEKTPUYECKUE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMS,
raJbBaHHKA.

l'eoepagpus: BAaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: nMpeoOpa3oBaHUE JBHKEHUM C HCHOJIb30BAaHUEM MEXaHH3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHHWKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJOMET W JPYyTue), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
[IOJIyYEHUsT COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE puOOPBHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJTbBAHUKA.

11 KVIACC

Pasznea 4. DiekrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMacHUMHAA UHOYKUUS

IToctostHHBIE  MarHUTHL.  B3anMOJENCTBUE  ITOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wWHAYKUMH. [IpuHOMO cCyneprno3uiuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYyKIUW. KapTuHa NUHUNA MarHUTHON
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T107€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUH WHIYKUUAH
MAarHuTHOTO MOJIA JMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBJICHHE. J[BUKEHUE 3apsAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne NEKTpOMArHUTHOM HMHAYKOMHM. [lOoTOK BekTOpa MarHUTHOM
MHIYKOUU. OJIEKTPOJBIXKYINAA CWIAa WHAYKUHWHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe snexkTpuueckoe IMoje. IJIEKTPOABMXKYIIAs CHJIa WHIYKIUMA B
IIPOBOJAHUKE, IBM)KYILEMCS IOCTYNATENBHO B OJHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHIAYKUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.



TeXHUYEeCKHEe YCTPOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MAarHMThbl, AJIEKTPOMArHUTHI, DJICKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUI, UHIYKIIMOHHASI TI€Yb.

Jemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiictBrue 1ByX NPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBIKYIIEH CHUIIBI MHIYKIIMA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKa.

SIBIIeHME CAaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3yyenne MarHuTHOTO TMOJISA KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Pa3nen S. Kosie0anusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€0aAHUA

Konebarenpnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonnueckue konebanus. Ilepuoxa, wacrora, ammnutyna u (asa kojeOaHU.
[IpyxuHHBIN MassTHUK. MareMaTU4eCKUl MasiTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosieOanuii. [IpeBpalienrie sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit kOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOaTEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaroumx KojieOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BeiHy X 1€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOAHMUS.

Ilepemennpiii  TOK. CUHYyCOMAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ M JEWCTBYIOLIEEC 3HAYECHHE CHJIBI TOKA H
HaIpsHKEHUS.

Tpauncdopmarop. IIpousBoacTBo, nepenadya U NOTPEOIICHUE INEKTPUUECKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU IPU MPOMU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUU AJIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojiaeOATENbHON CHUCTEMBI (MIPYKUHHBIA WM
MaTE€MaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KoaeOaHui.

HccnenoBanrie CBOMCTB BRIHYXACHHBIX KOJIEOAHUIA.

Hab6mronenue pe3onanca.

CB0OOAHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKU
MHJYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUM 3JIEKTPONEpeIayuu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH MepUoja MajbiX KoJeOaHUH Ipy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHre MEPEMEHHOrO0 TOKa B LENM U3 [OCJIEN0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUMHbLE 80IHbL

MexaHnudeckue BOJIHBI, yclioBuUsa pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JyIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
WNuTtepdepenius u qudpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anekrpomarautHon BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOJspu3anus, Tudpakuus,
uHTepdepenirs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[Ilkayia 31eKTPOMarHUTHBIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckre yCTpOCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

Habmoienue oTpaskeHus: ¥ MpeoMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6mronenune unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.



Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HNccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpak€HHUE,
MpeIOMJIEHUE, MOIApU3alus, AU pakuus, UHTepPEepeHIUs.

Tema 3. Onmuxa

I'eomerpudeckas ontuka. [IpsMoOnIMHENHOE pacIpoOCTpaHEHHUE CBETa B
ogHOpoAHOU cpexne. Jlyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxxeHusi cBeta. [locTpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHBIl yroja I0JIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro cera. L[BerT.

CoOupatonie M pacceuBarolue JUH3bL. ToHKas JuH3a. DOKyCHOe
paccTosiHME M ONTHYecKas cuja TOHKOM auH3bl. llocTpoeHue m3zo0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. dopmysa TOHKOW JHH3bI. YBEIUYEHUE,
TaBaeMoO€ JIMH30M.

IIpenenbl NpUMEHMMOCTHA F€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBeta. [udpaknuoHHas pemérka. YciaoBHE HaONIOAEHUA
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHueckue yCTpoCTBA W IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PpPACIPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mozellb CBETOBOIA.

UccnenoBanne CBONCTB H300paKEHUH B TMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKOIA.

Habmonenne natepdepeHunn crera.

Habnronenune nudpakiuu ceera.

Habmronenne nucnepcuu cBeTa.

[Tosmy4yenue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyyenue cnexTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKH.



Habmonenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenne nokaszaTesns MpegoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.
Hab6nronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CHIENUAIBHON TEOPUH OTHOCUTEIBLHOCTH
['pannnpl  pUMEHHMOCTHM  KJIacCM4Yeckom  mexaHuku.  [locTynarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBbHOCTU: HWHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLIECHUE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C 3Hepmeﬁ n UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIbI. 3H€pI‘I/IH
IIOKO4I.

Paszpnen 7. KBanroBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u sHEeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs
U UMIyJIbC (POTOHA.

OTtkpoiThe 1 ucciaegoBanue Goroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dororddexra. YpasHenune DitHmTelHa i Gorodddekra. «KpacHas rpanunar
dhoroaddexra.

JlaBienue ceera. OnwiTel I1. H. JIeGenena.

XHMHUYECKOE JICCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUUECKOE MNPUMEHEHHe: (POTOIIEMEHT,
dhoToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[lmanerapHas mogmens aroma. lloctynater bopa. M3nydenue u mornouieHue
(OTOHOB MpU MEpexo/ie aToMa C OJIHOTO YPOBHS SHEpPrUM Ha Apyrou. Bumwl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOJIA.

BousiHoBbIe cBolicTBa yactull. Bosusl ne bpoitsa. KopnyckylisipHO-BOJTHOBOM
Ty AJTH3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.



TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue nuHeHyaThIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnsie padonul
Hab6nronenue nuHeiyaToro cnekTpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma 1mo  ompeneneHur0  cocTaBa
panuoakTUBHOrO wu3inydeHus. CBoiicTBa anbga-, OeTa-, ramma-u3JIy4eHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykmonHast monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncino sapa. M30Tonsl.
Anbda-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3NydyeHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.
Snepneie peakunu. [lenenue n cuHTE3 AI€P.
Anepnsiii peaktop. TepmosmepHbiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJICPHON PHEPIETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHbIe YacTULlbl. OTKPBITHE MIO3UTPOHA.
MeTobl HAOJIIOICHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YACTHII.
dyHaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHu4yeckre yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.
Jemoncmpayuu
CU€TYrK MOHU3HUPYIOLIUX YACTHULL.
Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul
HccnenoBanue TpeKoB YacTull (M0 TOTOBBIM (oTorpadusim).

Pa3znesn 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHs acTpoHoMUH. [IpHKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipKkue 3BE3MbI, IJIAHEThI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucrema.

Connne. ConneuHast akTUBHOCTh. Mcrtounwmk sHeprum ConHila U 3BE3M.
3BE31pI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlmarpamMma «CIEKTpaldbHBIA Kiacc —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JISI 3BE3]l TJIaBHOW MOCIIEIOBATEIIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE371. COBpEMEHHBIEC MPEJCTABIEHUS O MPOUCXO0XKACHUU U 3Bomtonu CoJHLa U
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii I[lyts — nHama [Nanaktuka. Ilonoxxenue u nBuxkenue CoJiHIIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. UEpHBIE BIPBI B SIpax
rajakTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajnakTuk.
Teopust bonbsmoro B3peiBa. PennkToBOE H3MydYeHNUE.

MacmrabHas ctpykrypa Beenennoit. MertaramakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaGmronenus: HeBOOpYXEHHBIM TJ1a30M C MCTOJIB30BAaHHUEM KOMITBIOTEPHBIX
NPWIOKEHUH Il ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOJIyIIAPHUS U SIPKUE 3BE3BI.

Habnronenus B Teneckon JlyHel, mianet, Mneunoro Ilytu.

O06o0maroniee NOBTOPEeHUE

Ponb Qu3ukm U acTpoOHOMHMM B OSKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COITMATILHOM M ATUYECKOU cepax AesTEeILHOCTH YeIOBEKa, POJib U MeCTO (DU3UKH
Y aCTPOHOMHH B COBPEMEHHOUN HAyYHON KapTHUHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEJICTABICHUNA O (UUYECKON KapTUHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MHpaA B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTAaBICHUMN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBIsIETCS ¢
y4ETOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHh MaTEMaTHKH,
OHOJOrMU, XMMHH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4HbIH (akT, rumores3a, (U3MYEcKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(yHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MHPOEKIUU HA OCHU KOOPJHUHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JIEMEHTapHbIX (YHKIMM, NpU3HAKU TOJ00HS TPEYroJIbHUKOB,
ompeesieHne oAU TIOCKUX GUryp u oobEmMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM Mpupojne, KoJjieOaTelbHbIe
JIBH)KEHUS B JKMBOU MPUPOJIEC, ONITUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.



Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAST CTPYKTYpa TBEPABIX
TeJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHaJus3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3E€MJIM, 3aJIeKUd MATrHUTHBIX — PY/I,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPECKA3aHHUE 3eMIICTPSCCHUIA.

Texunonocus: NWMHUAMA DJIEKTPOIEpeaady, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHUOHHAs I€4Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBINA ammapar, BOJIOKOHHAs OITHKA,
coJHeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINHHOCTHBIE PE3VYJIBTATHI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnukay T0KHbBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarolmUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3WTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBbITA U OMbITA JICITEILHOCTH B MPOLIECCE PEaTU3allii OCHOBHBIX HAIPaBIICHUUN
BOCITUTATEJIbHOM JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOIO OOIIECTBA;

MPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHHUCTUYECKHX W
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JI€STEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0111ecTBa, y4acCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHOW OpraHU3alNY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETLHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHUSA

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUuOTU3Ma;

[IECHHOCTHOE OTHOIIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE peIIeHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IICHHOCTH, B TOM YHCIE B
JEATEIIbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTUYECKOro BOCIIUTAHMS :

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIIero (pu3ndeckoi HayKe;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3IUYHBIM cdepaMm MNpophecCHOHANIBHON IESTEIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapaKkTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (UMK  OCYHIECTBJISATH  MPOEKTHYIO W HUCCIEN0BATEIbCKYIO
NEATENBbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbHI

Ilo3naBaTeabHbIe YHUBEPCATbHBIE YUeOHbIE 1eiiCTBUSI
Ba3oBble jioruyeckue aeiicTBusi:
CaMOCTOATENLHO  (OPMYJIMPOBATH W aKTyaIM3upoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh e ACATCIBHOCTH, 3aJaBaTh IapaMeTPbl M KPUTCPUU UX
TOCTHIKEHUS;
BBISIBIISAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHHUS MPOOJIEMBI C yY4ETOM aHan3a MUMEIONIUXCS
MaTepHATBHBIX ¥ HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;
KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX peajbHOrO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBareabCcKHe AeiCTBUS:
BJQJICTh HAyYHOH TEPMHUHOJIOTHCH, KIIOUYEBBIMH TIOHSATHSAMH M METOJIaMHU
(bu3NYEeCcKOi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 0051acTH (DU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMS;

BJQJIETh BHUAAMU JEATEIBHOCTU IO IMIOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpPIpPETAlMY, MPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B PaA3IMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3UUECKOrO COAEpP)KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXk aHHUs B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IEJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npencTaBICHUs U BU3yaIU3aliu.

KoMMmyHHKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIe NeCTBHA:
OCYILIECTBIAThH OOIIEHNE HA YpOKaxX (PU3MKHU U BO BHEYPOUHOU J1€ATEIBHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh AECHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JEHUCTBU,
pacrnpeeniiTh pojid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO AEATEIbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUS PAcuETHBIX M KauyeCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MPAKTHIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, Opatb Ha celsd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JI€ATEIHHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIa/JIeTh  HABbIKAMU  MO3HABATEJBHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

MCTIONb30BaTh MPHUEMBI pepiieKCun IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHMUIO;

OPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpPU aHalu3e pe3yJIbTaToB
JeSITENbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI W apryMEHTBl APYrHUX TMpPH aHalM3e pe3ysbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe M1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 00yYaroImuXcs
COBEPIICHCTBYETCS HYMOIIMOHAITbHBIH WUHTEIUICKT, IpeanoararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAIBLHOMN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIOCOOHOCThH BBICTpanuBaTh OTHOILICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kjacce mnpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3UMKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YUYUTBIBATh TPAHUIIBl TMPUMEHEHUS] HW3YUYCHHBIX (PUBHMYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTeMa OTCUéTa, aOCOJIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] PU pelIeHnH (PU3NYECKUX 3a]1a4;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUSA (IIPOIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIESCTBA U



JNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAIIM3AaLus, KUIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETPAMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yysd (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHUYECKAs
paboTa, MeXaHW4YecKass MOIIHOCTh; HpPU ONUCAHWU MPaBUIbHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS WU E€JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHONB3Ysl (M3MYECKHE BETUYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU ONHCaHUHU
NPaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyEMbIX BEIMYMH, HX
0003HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEIMUYHMHBI: JICKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMH BETUUMHAMU;

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECCHl U SIBJICHHUSA, UCIONb3Yys (PU3NUECKHE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BCeMUpPHOro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3ULIMHA CHJI, NMPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBMKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoM, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
DIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pasinyarh CIIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOr0 HCIOIb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUil, MpU 3TOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUsI GU3NYECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TAOJIUII U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JaOOPATOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKONH MOMEIbIO,
UCIIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEITUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXACHUI C ONMOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(dbuzuyecKkue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TpeJICTaBlieHUs y4eOHOM U HAy4HO-TIOMYJISIpHOM MH(OpMAaIuu, MOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

WCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW JKU3HU
I obecniedeHus: 0e30NacCHOCTH MPU OOpalIeHUuu ¢ TpUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMHU, JIsl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3TUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOS3aHHOCTH H
IJIAHUPOBAThH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYeCcKOoi KapTUHBI MUDA;

YYUTHIBATh TPAHMUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN 3JEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHBI UCTOUHHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU PEIIeHuu (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHE
JUHEWYaToro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PAaAOAKTUBHOCTD,
OIIMCBIBATh HU3YYCHHELIC CBOMCTBA BCHIICCTBA (BJ'ICKTpI/I‘—IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3JIN9IHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHIYKLIHWST MarHATHOrO moisi, cuia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKass CHUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

OMMUCHIBATh H3YyUYECHHBbIE KBAHTOBBIC SIBJICHUA W MPOLECCHI, HCIOIb3Ys
(¢u3NYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICI
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECCHl U SIBJICHUSA, UCIONb3Yys (PU3MUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U TapajlieIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHeHHE OuHIITeHa ansa gororddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIE U3MEPECHHS (PU3UUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNM;

UCCNIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON M TPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOouMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJIYYEHHOT'0 3HAYCHHS (PU3NUECKON BETMUUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYKJICHUM C ONOpOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE SBJICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUU
Y IPEICTaBIICHUs YYEOHOW M HAy4YHO-NOMYJISIPHOU MHPOpMaLUHU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh TPUHIUIBI JEHCTBUA MAaIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAaHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOIIET0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
It o0ecriedeHus: 0e30MacHOCTH MPU OOpaleHUU ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUs 370POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIlE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpeleNsITh OOSI3aHHOCTU U
IJIAHUPOBATh JIEITENBHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HavmeHoOBaHwe paszgenos v Tem Konnuyectso yacos JNeKTPOHHbIe
n/n nporpaMmbl Bcer|  KoHTpo/ibHble MpakTnyeckme (undposeie)
o paboThl paboThl obpa3oBaTesibHble
pecypchbl
Pasgen 1. P'BNKA N METOA bl HAYHHOIO NO3HAHUA
1.1 dusnka ” MeTohbl HayyHoro| 2 Bubnnoteka LLOK
NO3HaHWNA https://m.edsoo.ru/7f4
1bf72
WToro no pasgeny 2
Paspgen 2. MEXAH/KA
2.1 KnHematumka 5 Bubnunoteka LIOK
https://m.edsoo.ru/7f4
1bf72
2.2 AnHamunka 7 BubnunoTeka LLOK
https://m.edsoo.ru/7f4
1bf72
2.3 3aKOoHbI COXpaHeHus Bl 6 1 1 Bubnunoteka LOK
MexaHuKe https://m.edsoo.ru/7f4
1bf72
WToro no pa3sgeny 18
Pasaen 3. MOJIEKYNIAPHAA ®UN3NKA NN TEPMOANHAMUKA
3.1 OcHoBbI MOJIeKynspHoO-| 9 1 Bubnnorteka LOK
KMHEeTNYEeCKOon Teopun https://m.edsoo.ru/7f4
1bf72
3.2 OcHOBbI TEPMOAVHAMUKN 10 Bubnunoteka LLOK
https://m.edsoo.ru/7f4
1bf72
3.3 | ArperaTHble coctosHmA| 5 Bbubnmnoteka LOK
BellecTBa. Pa3oBble Nepexoabl https://m.edsoo.ru/7f4
1bf72
WToro no pasgeny 24
Pazaen 4. SNEKTPOANHAMUKA
4.1 SnekTpocTaTmKa 10 1 Bubnunoteka LOK
https://m.edsoo.ru/7f4
1bf72
4.2 | T1OCTOSHHbIN anekTpuyeckuri| 12 1 Bubnnorteka LOK
TOK. TOKV B pa3fNyHbIX cpesgax https://m.edsoo.ru/7f4
1bf72
WTtoro no pasgeny 22
PesepBHoOe Bpems 2
OBLUEE KOJIMYECTBO YACOB TO| 68 2 3




Ne | HavmeHoBaHwe pasaenos v Tem Konnyectso yacos DNIeKTPOHHbIe
n/n nporpaMmbl Bcer|  KoHTponibHble MpakTuyeckme (undposeie)
pa6oThl pa6oThl obpasoBaTenbHble
MPOrPAMME
11 KIIACC
Ne HavmeHoBaHue pas3genos| Konn4yecTtso yacos DNneKTpOoHHble (UndpoBkIe)
n/n | vTem nporpammel Bcero| KoHTponbHble MpakTuueckme | ObpasoBaTe/ibHble
paboThbl paboThl pecypchbl
Paspen 1. 3JIEKTPOANHAMUKA
1.1 MarHutHoe none.| 11 3 Bnbnnorteka LIOK
dneKkTpoMarHuTHas https://m.edsoo.ru/7f41c97
VHAYKLMS c
Wtoro no pasgeny 11
Paspen 2. KONNEBAHUA N BOJIHbI
2.1 MexaHunueckme v 9 1 Bmnbnmnoteka LIOK
3NeKTPOMarHnTHble https://m.edsoo.ru/7f41c97
KonebaHus c
2.2 MexaHunueckme v 5 Bmubnmnoteka LIOK
3N1eKTPOMarHnTHble BOHbI https://m.edsoo.ru/7f41c97
C
2.3 OnTuka 10 3 BubnnoTeka LIOK
https://m.edsoo.ru/7f41¢97
c
WVToro no pasgeny 24
Paszgen 3. OCHOBbI CMELLVANILHOW TEOPUU OTHOCUTENIBHOCTU
3.1 OcHoBbI cneunansHon| 4 1 Bbubnunoteka LIOK
TeopuKn OTHOCUTENbHOCTH https://m.edsoo.ru/7f41c97
c

Wtoro no pasgeny 4

Paspen 4. KBAHTOBASA PU3NKA

4.1 SNeMeHThI KBaHTOBOW| 6 Bmnbnmnoteka LIOK

ONTUKN https://m.edsoo.ru/7f41c97

C

4.2 CTpoeHune aToma 4 Bbubnmnorteka LLOK
https://m.edsoo.ru/7f41¢97
C

43 ATOMHOe A4p0o 5 Bubnmnorteka LLOK

https://m.edsoo.ru/7f41¢97
C




Ne HavmeHoBaHue pas3genos| Konn4vecTtso yacos DNneKkTpoHHble (UndpoBble)
n/n | 1 Tem nporpammel Bcero| KoHTponbHble MpakTueckne | O6pasoBaTe/ibHble
paboThbl paboThbl pecypcel

Wtoro no pasgeny 15

Paspen 5. 3JIEMEHTbl ACTPOHOMWUI U ACTPODPU3UNKN

5.1 SNeMeHTbl acTpoHomMuu wul 7 1 Bbnbnnorteka LIOK

acTpodur3mKm https://m.edsoo.ru/7f41c97

c

Wtoro no pasgeny 7

Paspen 6. OBOBLUALLLEE MOBTOPEHUNE

6.1 O6o6uwatoLee nosropeHne| 4 Bubnunoteka LIOK
https://m.edsoo.ru/7f41¢97
c

WToro no pasgeny 4

PesepBHOe Bpems 1

OBLLEE KOJIMYECTBO YACOB MO| 66 2 7

MPOrPAMME




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Konnyectso yacos DNeKTPOHHbIe
n/n Bcer| KoWtpon | MpakTtu| L1ppoBble
o} bHble yeckue | ObpasoBaTenb
paboThl pa6oTbl| HbI€ PECYPChI
1 dusnka — Hayka o npupoge. HayyHble MeToAbl NMo3HaHus| 1 Bubnnoteka
OKpy>atoLero mmpa LOoK

https://m.edso
o.ru/ff0c32e2

2 Ponb 1 mecto ¢usmkm B GOPMMPOBAHUM COBPEMEHHON
Hay4HOl KapTWHbI MWpa, B MPaKTUYecKon AeAaTeNbHOCTU

Bubnmoteka
LOK

nogen https://m.edso
o.ru/ff0c33e6
3 MexaHunueckoe ABVKEHMe. OTHOCUTENbHOCTL| 1 Bubnunoteka
MexaHun4yeckoro AsmxeHus. [lepemMelleHne, CKOPOCTb, LOK

ycKkopeHue

https://m.edso
0.ru/ff0c3508

4 PaBHOMepHOe NpsSIMO/IHEHOE ABUXEHNE

Bubnnoteka
LOK
https://m.edso
0.ru/ff0c3620

5 PaBHOycKOpeHHOe NpsAMONVHeriHoe AB/XeHne

Bubnmnoteka
LOK
https://m.edso
o.ru/ff0c372e

6 CBo6ogHOe NageHune. YckopeHve CBO60AHOMO NageHus

Bnbnunoteka
LOK
https://m.edso
0.ru/ff0c39cc

7 KpuBonuHeliHoe aBwxXeHue. [IBUXeHWe MaTepuanbHON
TOUKM MO OKPY>KHOCTN

Bubnnoteka
LOK
https://m.edso
o.ru/ff0c3ada

8 MpuHUMn  oTHocuTenbHOCTM Tlanuned.  WHepumanbHble
CcnCcTeMbl oTcyeTa. NepBbl 3aKOH HbloTOHA

BubnunoTeka
LOK
https://m.edso
o.ru/ff0c3be8

9 Macca Tena. Cuna. MpuHuun cynepno3vumn cun. BTtopoii
3aKOH HbtOTOHa Anst MaTepuanbHOM TOUKMK

BubnnoTeka
LOK
https://m.edso
o.ru/ff0c3be8

10 TpeTuii 3akoH HbloTOHa A4N1a MaTepuanbHbIX TOUYek

BnbnuvoTeka
LoK
https://m.edso
o.ru/ff0c3be8




Ne Tema ypoka Konwnuectso yacoB SNIeKTPOHHbIe
n/n Bcer| KoHTpon | MpakTu| Uvidposble
0 bHble ueckue | ObpasoBsaTesib
paboTbl | pabotbl| HbI€ PECYPChI
11 3aKoH BcemMumpHoOro TaroTeHusa. Cuna Taxectn. [lepsas| 1 Bubnmnorteka
KOCMMYeckas CKopocTb LOoK
https://m.edso
0.ru/ff0c3d00
12 Cvna ynpyrocTu. 3akoH N'yka. Bec Tena 1 Bubnnorteka
LIOK
https://m.edso
o.ru/ff0c3e18
13 Cuna TpeHus. KoapouumeHT TpeHus. Cuna conpotusneHus| 1 Bubnnoteka
npv ABVXXEHUW Tesla B XXUAKOCTU UW rase LOK
https://m.edso
0.ru/ff0c3f76
14 MocTynatenbHoe 1 BpallaTesnbHOe ABMXKeHMe abcontoTHO| 1 Bnbnnoteka
TBépgoro Tena. MoMeHT cunbl. llneyo cunbl. Ycniosus LIOK
paBHOBecuKs TBEpPAOro Tena https://m.edso
o.ru/ff0c41a6
15 MMnynbCc MaTepuanbHOM TOUKM, CUCTEMbl MaTepuanbHbiX| 1 Bubnnorteka
ToyeK. VIMAyNbC CcWnbl. 3aKOH COXPaHeHWs WMNyabca. LIOK
PeakTnBHOe ABUXEHME https://m.edso
0.ru/ff0c43d6
16 Pabota wn MowHOCTb cunbl. KuHeTnueckas 3Heprus| 1 Bubnnorteka
MaTepuanbHoli  TOUKM. Teopema 06 V3MeHeHnn LOK
KUHETUYECKOM 3Hepruu https://m.edso
0.ru/ff0c4502
17 MoTeHumManbHas 3Heprus. MNoTeHUmansHaa 3Heprusa ynpyro| 1 Bubnnoteka
AedOopMUPOBaHHOM MPYXUHbI. [oTeHUManbHas 3Heprus LOK
Tena 861131 NOBEPXHOCTY 3eMan https://m.edso
o.ru/ff0c461a
18 MoTeHUManbHble N HenoTeHUManbHble cubl. CBS3b PaboThl| 1 Bubnnoteka
HenoTeHUMaNbHbIX CUT  C U3MEHEHMEM MeXaHW4YecKor LOK
3HEepPrum CUCTemMbl Tes. 3aKOH COXPaHEeHUs MeXaHWU4eCcKow https://m.edso
3Heprun 0.ru/ff0c478c
19 JNlabopatopHas paboTa «/ccnegoBaHune cBA3M paboTbl cunbl| 1 1
C M3MEeHEeHVeM MeXaHW4eCcKOoW 3Hepruu Tena Ha npumepe
pacTsXKeHWs pe3rHOBOro XryTa»
20 MpoBepouyHas paboTta no Teme «KmHematuka. AuHamuka.| 1 Brnbnnoteka
3aKOHbl COXpPaHEHA B MeXaHuKe» LOK
https://m.edso
o.ru/ff0c4b74
21 OcHoOBHble NnosioXKeHns MONEeKYNAPHO-KMHEeTNYeCcKon| 1 Bubnnorteka
Teopuun. BpoyHoBCKOe gBvKeHMe. Anddysuns LOK
https://m.edso
o.ru/ff0c4dc2
22 XapakTep ABVXeHUS U B3auMOAeCTBUS YacTul, BellecTsa.| 1




Ne Tema ypoka Konwnuectso yacoB SNIeKTPOHHbIe
n/n Bcer| KoHTpon | MpakTu| Uvidposble
0 bHble ueckue | ObpasoBsaTesib
paboTbl | pabotbl| HbI€ PECYPChI
Mogaenu CTpoeHus rasos, XUAKOCTeN N TBEPAbIX Ten
23 Macca monekyn. Konnuectso BewlectBa. [loctosHHas| 1
ABoragpo
24 Tennosoe paBHOBecume. Temnepatypa N eé wunsmepeHuve. 1
LLikana Temnepatyp Llenbcns
25 NpeanbHblli ras B MKT. OcHoBHOe ypaBHeHne MKT 1 Bubnnoteka
LIOK
https://m.edso
o.ru/ffOc4fde
26 AbcontoTHas TemnepaTypa Kak Mepa cpefHeli KuHetnyeckom| 1 Bubnnoteka
3Heprnn ABvXeHUs Monekyn. YpasHeHne MeHjeneesa- LOoK
KnanenpoHa https://m.edso
o.ru/ffoc511e
27 3akoH [anbToHa. Na30Bbie 3aKOHbI 1
28 JNlabopatopHas paboTa «/ccnegoBaHme 3aBUCMMOCTU Mexay| 1 1
napameTpamu COCTOSIHUA Pa3pexXeHHOro rasa»
29 M3onpoueccel B unAeanbHoM rase u ux rpaduyeckoe| 1 Brnbnnoteka
npegcrasneHune LIOK
https://m.edso
0.ru/ff0c570e
30 BHYTpeHHss 3Heprua TepMoOAMHaMUYecKon cucTeMbl u| 1 Brnbnnoteka
CNocobbl eé maMmeHeHus. KonuuectBo TersioTbl U paborta. LOK
BHYTpeHHsa 3Heprua o4HOaTOMHOMO NjeanbLHOro rasa https://m.edso
0.ru/ff0c5952
31 Buapl Tensionepeaayn 1 Bubnnoteka
LIOK
https://m.edso
0.ru/ff0c5c36
32 YaenbHas TenjoémkocTb BewlectBa. Konnyectso Tennothl| 1 Brnbnnoteka
npu Tenjonepegave. AgmabaTHbIn npoLecc LoK
https://m.edso
0.ru/ff0c5c36
33 MepBbIA 3aKOH TepMOAVMHAMUKW U ero npumeHeHne K| 1 Bnbnnoteka
msonpoueccam LIOK
https://m.edso
o.ru/ffOc5efc
34 HeobpatumocTb npoueccoB B npupoge. Bropon 3akoH| 1 Bubnnorteka
TepMOANHAMUKN LLOK
https://m.edso
0.ru/ff0c6230
35 MpuHumn gencteusa 1 KMNJ TennoBoi MallvHbl 1 Bubnmnoteka
LIOK

https://m.edso




Ne Tema ypoka Konnuectso 4acos SNeKTPOHHbIe
n/n Bcer| KoHTpon | MpakTu| Uvidposble
o} bHble yeckve | obpasoBaTens
paboTbl | pabotbl| HbI€ PECYPChI
o0.ru/ff0c600a
36 Lnkn KapHo v ero KA, 1
37 3Kkonornyeckne npobaemMsl TENA03HEPreTUKM 1
38 O6o6bwatowmii  ypok «MonekynapHas ¢u3smka. OcHoBbl| 1 Bubnunoteka
TepPMOANHAMUKN» LIOK
https://m.edso
0.ru/ff0c6938
39 MNpoBepouHas paboTa no Teme «MonekynsapHas o¢éusumka.l 1 Bubnmnoteka
OCHOBbI TEPMOAVHAMUKN» LOK
https://m.edso
o.ru/ff0c6a50
40 MNapoobpa3soBaHue 1 KoOHAeHcauus. MicnapeHve n knneHmne 1 Bnbnnorteka
LIOK
https://m.edso
0.ru/ff0c63b6
41 Ab6contoTHass W  OTHOCUTe/NIbHas  BNAXHOCTb  Bo3gyxa.| 1 Bnbnnoteka
HacblweHHbI nap LLOK
https://m.edso
o0.ru/ff0c64d8
42 Teépgoe Teno. Kpuctananueckme wn amopdHble Tena. 1 Bnbnnoteka
AHM30TPONNSA CBOMCTB KpUCTannos. Xugkme KpucTanbl. LOK
CoBpeMeHHble MaTepuansl https://m.edso
0.ru/ff0c65f0
43 MnasneHve w©  kKpuctanamsauua. YgenoHaa  TennoTa| 1 Bubnmnoteka
nnasneHus. Cybanmauus LOK
https://m.edso
0.ru/ff0c6708
44 YpaBHeHwue TenjoBoro 6anaHca 1 Brnbnunoteka
LIOK
https://m.edso
0.ru/ff0c6820
45 dnekTpusaums Ten. dnekTpuyeckmin  3apsaa. Aea Bugal 1 Bubnmnoteka
3N1eKTPUYeCKNX 3apasjoB LOoK
https://m.edso
o.ru/ff0cébcc
46 MPOBOAHUKYN, AMNEKTPUKUA W  MNOAYNPOBOAHNKN. 3akoH| 1 Bubnnorteka
COXpaHeHMs 31eKTpUYeckoro 3apssa LIOK
https://m.edso
o.ru/ff0cébcc
47 B3anmogelictBne 3apagoB. 3akoH KynoHa. ToueuHbin| 1 Bubnnorteka
3NeKTPUYeCcKmin 3apsag LLOK

https://m.edso
o.ru/ff0céced




Ne Tema ypoka Konwnuectso yacoB SNIeKTPOHHbIe
n/n Bcer| KoHTpon | MpakTu| Uvidposble
0 bHble ueckue | ObpasoBsaTesib
paboTbl | pabotbl| HbI€ PECYPChI
48 Hanps»KéHHOoCTb 3/1eKTPUYECKOoro nosns. MpuvHumn| 1 Bubnmnorteka
cynepnosnumn 3N1eKTPUYECKNX nonem. JIHWN LOoK
HanNpPsXXEHHOCTA https://m.edso
o.ru/ff0c6df2
49 Pabota cun anekTpoctatMyeckoro nons. [loTeHuman.| 1 Bubnnorteka
Pa3HoOCTb NoTeHUManos LOK
https://m.edso
0.ru/ff0c6f00
50 MPOBOAHUKN N AUSNEKTPUKU B 3neKkTpocTtaTuyeckoMm none.| 1 Bnbnvoteka
[nanekTpnyeckas NpoHNLIAEMOCTb LOK
https://m.edso
0.ru/ff0c7018
51 SneKTpoéMKoCTb. KoHaeHcaTop 1 Bnbnnoteka
LIOK
https://m.edso
0.ru/ff0c7126
52 DNeKTPOEMKOCTb  MOCKOro  KOoHAeHcatopa.  JHeprus| 1 Bubnnorteka
3apsXXeHHOoro KoHjeHcaTopa LOK
https://m.edso
0.ru/ff0c72c0
53 JNlabopatopHass pabota "V3mepeHume 3anekTpoémkocTu| 1 1
KOHAeHcaTopa"
54 MpuHUMN  JeincTBus U NPUMeHeHue  KOoHJAeHcaTopos,| 1
KOMMPOBaNbLHOro  annapaTta,  CTPYMHOro npuHTepa.
dnekTpocTaTnyeckas 3awmTa. 3asemneHune
3nekTponpmnbopoB
55 dnekTpUYeckuUii  TOK, YyC/I0BUA  ero  cyliectBoBaHus.| 1
MocTosiHHbIN TOK. Cnna Toka. HanpsxkeHne. ConpoTmeneHme.
3akoH Oma gnfa yyacTka uenm
56 MocnepoBaTtensHoe, napannenbHoe, cMmelaHHoe| 1 Bubnunoteka
coefiHeHne npoBoAHMKOB.  JlabopaTopHas paboTa LOK
«M3yyeHmre cMeLLlaHHOro CoeHEeHNA pe3ncTopoB» https://m.edso
0.ru/ff0c74f0
57 PaboTa 1 MOLLHOCTb 31eKTPUYecKkoro Toka. 3akoH Jxoyns-| 1 Bubnnorteka
JleHua LLOK
https://m.edso
0.ru/ff0c7838
58 3akoH OMa Ana NOoJHOW (3aMKHYTOW) anekTpuyeckor uenwu.| 1 Bnbnnoteka
KopoTkoe 3ambikaHue. JlabopaTopHasi paboTta «/3mepeHue LOK
34C NCTOYHVIKA TOKa 1 ero BHYTPEHHEro conpoTuBAeHNSA» https://m.edso
o0.ru/ff0c7ae0
59 SNeKTpoHHasda NpPoBOAVMOCTb TBEpPAbIX Metannos. 1

3aBMCUMOCTb COMPOTMBAEHUS MeTaasIoB OT TemrepaTypsl.
CBepXxnpoBoAMMOCTb




Ne Tema ypoka Konnuectso 4acos SNeKTPOHHbIe
n/n Bcer| KoHTpon | MpakTu| Uvidposble
o} bHble yeckve | obpasoBaTens
paboTbl | pabotbl| HbI€ PECYPChI
60 dnekTpuYeckMin Tok B Bakyyme. CBOWCTBA 3NEKTPOHHbIX| 1
ny4yKoB
61 MonynpoBOAHUKK, WX  COBCTBEHHas W npuMecHas| 1 Bubnnorteka
MpoBOAVIMOCTb. CeoiicTBa p—n-nepexoza. LOK
MonynpoBOAHVKOBbLIE MPUBOPBI https://m.edso
o.ru/ff0c84ae
62 dnekTpuyeckuii  TOK B pactBopax W pacnniaBax| 1 Bnbnnoteka
3/1eKTPONNTOB. SNeKTponnTnYecKas avccoumauus. LOK
dnekTponus https://m.edso
o0.ru/ff0c82ba
63 dnekTpuyecknii  Tok B rasax. CamoctosiTenbHbli  1”| 1 Bubnnoteka
HecamMocCToATebHbIN paspag. MonHus. Mnasma LOoK
https://m.edso
o.ru/ff0c84ae
64 dnekTpryeckme Npmbopbl N YCTPOMCTBA U X NpakTnyeckoe| 1 Bubnnorteka
npumMeHeHue. lNMpasuna TeXHUKN 6e3onacHoCTn LOK
https://m.edso
o.ru/ff0c86fc
65 O606LwatoLLni YPOK «INEeKTPOJMHAMUKa» 1 Bnbnnoteka
LIOK
https://m.edso
o.ru/ff0c88be
66 MNpoBepouHas paboTa No TeMe  «3nekTpocTaTuka.l 1 Bubnmnoteka
MOCTOSIHHBIA  3NeKTpPUYecKUn TOK. TOKM B  PasINYHbIX LOK
cpegax» https://m.edso
o.ru/ff0c8a8a
67 KoHcTaTmpytoLasa KoHTpobHasa paboTa 3a I nonyroane 1 1 Bubnnorteka
LIOK
https://m.edso
0.ru/ff0c8c56
68 KoHcTaTmpytoLasa KoHTpobHas paborta 3a Il nonyroane 1 1 Bnbnnoteka
LIOK
https://m.edso
o.ru/ff0c8f6c
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68 2 3




11 KJIACC

Ne Tema ypoka Konnyectso yacos DNeKTPOHHbIe
n/n Bcer| KoHTponb| Mpaktn| LW¢poBble
0 Hble yeckme | obpasoBaTtenbH
paboTbl paboTbl| bl€ PeCypChbl
1 MOCTOSAHHbIE  MarHUTbLI U KX  B3aumMogelicteue.| 1 Bubnmnoteka LLOK
MarHuTHoe nosne. BeKTop MarHUTHON NHAYKLMN. JTnHUN https://m.edsoo.r
MarHUTHOM MHAYKLN u/ff0c9778
2 MarHuTHoe none NPoOBOAHMKA C TOKOM. OnbIT dpcTeaa.| 1 Bubnmoteka LIOK
B3avmogelicTBMe NPOBOAHMKOB C TOKOM https://m.edsoo.r
u/ff0c98fe
3 JNlabopatopHas paboTa «M3yuyeHme marHUTHOro nons| 1 1 Brnbnunoteka LLOK
KaTyLUKM C TOKOM» https://m.edsoo.r
u/ff0c98fe
4 [JlelicTBMe MarHWTHOroO MoAs Ha MPOBOAHWK C TOKOM.| 1 1 Bubnmnoteka LLOK
Cuna Amnepa. JlabopatopHas paboTta «WccnepgosaHue https://m.edsoo.r
[AEeNCTBNSA MOCTOAHHOIO MarHMTa Ha pamKy C TOKOM» u/ff0c9ac0
5 [JelicTBMe  MarHuTHoro nons  Ha  ABwkyllyrocs| 1 Bubnmnoteka LLOK|
3apskeHHyt0 uyactmuy. Cuna JlopeHua. Pabota cunbl https://m.edsoo.r
JlopeHua u/ff0c9df4
6 dneKTpoMarH1THas VIHAYKUMS. MoTtok BekTopa| 1
MarHUTHOM  uHaykumun. SA4C  mnHAYKUMW.  3aKOH
3N1eKTPOMarHUTHOM NHAyKunm ®apages
7 NlabopatopHass pabota «WccnegoBaHue  saBneHus| 1 1 Brnbnunoteka LOK
3N1eKTPOMAarHUTHOM NHAYKLN» https://m.edsoo.r
u/ff0ca150
8 VHAYKTMBHOCTE.  fiBNeHwe  camouHaykumun.  SA4C| 1 Brnbnunoteka LOK
CaMOMNHAYKLMN. IHeprus MarHUTHOrO Mons KaTyLiku C https://m.edsoo.r
TOKOM. D1eKTPOMarH1UTHoe nose u/ff0ca600
9 TexHn4yeckme  ycTponctBa W WX  MNpuMeHeHwue:| 1
NOCTOSAHHbIE MarHuThbl, 3NeKTPOMarHuThbl,
3NeKTpoABUraTesb, YCKOPUTENU 3neMeHTapHbIX YacTuL,
VHAYKUMOHHas neyb
10 0606LaroLWwmni YPOK «MarHuTtHoe none.| 1 Bubnmoteka LLOK|
DNeKTPOMarHUTHasa NHAYKLMS» https://m.edsoo.r
u/ff0cab82
11 MNpoBepoyHass paboTta no Teme «MarHutHoe none.l 1 Brnbnunoteka LOK
DneKTPOMarHUTHas NHAYKLMSA» https://m.edsoo.r
u/ff0cad58
12 CBobogHble MexaHu4yeckume KonebaHwus.| 1 Bubnmnoteka LLOK
FapmoHunueckue KonebaHwus. YpaBHeHue https://m.edsoo.r
rapMoOHUYecknx konebaHuii. MpeBpalleHve sHeprum u/ff0caf06
13 JNlabopaTtopHas paboTta «MccnegoBaHue 3aBucumocTu| 1 1
nepmvoga Manbix konebaHWin rpysa Ha HUTU OT ANVHbI
HUTK 1N MacCbl rpy3a»
14 KonebaTtenbHbli KOHTYP. CBobogHble| 1 Bubnnoteka LOK
3NeKTPOMarHuTHble KonebaHmns B naeanbHOM https://m.edsoo.r




Ne Tema ypoka Konnyectso yacos DNIeKTPOHHbIe
n/n Bcer| KoHTponb| Mpaktn| L¢poBble
o Hble yeckme | OBpasoBaTesbH
paboTsbl paboTbl| bl€ PECYPChI
KonebartesibHOM KOHType. AHanorus Mexay| u/ff0cb820
MeXaHNYeCcKMU 1 31eKTPOMAarHUTHbIMW KonebaHuaMm
15 ®opmyna ToMcoHa. 3akoH coxpaHeHus 3Heprun B| 1 Bubnnoteka LLOK
naeanbHOM KosebaTeslbHOM KOHType https://m.edsoo.r
u/ff0cb9c4
16 MNpeacTtaBneHuve o 3aTyxaroLmx KonebaHusax.| 1 Bubnmnoteka LLOK|
BbIHY>XAeHHble MexaHuyeckune KonebaHWs. Pe3oHaHC. https://m.edsoo.r
BbIHY>XAEeHHbIe 31eKTPOMarHnTHble KonebaHus u/ff0cbb86
17 MNepemMeHHbIn TOK. CUHYCOUAANbHBIV NepeMeHHbIr Tok.| 1 Brnbnnoteka LLOK
MoOLYHOCTE MepeMeHHOro Toka. AMMAUTYAHOe 1 https://m.edsoo.r
JencTeytoLlee 3HaYeHne C1ilbl TOKa N HanpsXXeHns u/ffOcbd34
18 TpaHcbopmaTop. Mpon3soacTBO, nepegava n 1
notpebaeHve 31eKTpNYeCcKol sSHeprum
19 | YctporictBo n npakTnyeckoe npumeHeHwne| 1 Brnbnunoteka LLOK
3NeKTPUYecKoro 3BOHKA, reHepatopa MepeMeHHOoro https://m.edsoo.r
TOKa, IMHWI sneKkTponepeaay u/ff0cc324
20 JKoJsiormyeckme puckmn npw npowssogcTee| 1
371eKTpO3Heprun. KynbTypa NCNONb30BaHWA
3/1eKTPO3HEPIN B MOBCEAHEBHOM XN3HW
21 MexaHnyeckne BOJHbI, YC/I0BUA pacnpocTpaHeHvs.| 1 Bubnnoteka LLOK
Mepuog. CKOpPOCTb pacnpocTpaHeHUa U AAMHA BOJIHbI. https://m.edsoo.r
MonepeyHble N NMPoAO/bHbIE BOJHbI u/ff0cca54
22 3ByK. CkopoCTb 3ByKa. [POMKOCTb 3ByKa. Beicota ToHa.| 1 Bubnnoteka LLOK
Temb6p 3ByKa https://m.edsoo.r
u/ff0cccOc
23 SNeKTPOMarH1UTHbIe BOJIHbI, X CBOKCTBA U CKOPOCTb.| 1 Bubnnoteka LLOK
LLikana 3neKTpoOMarHUTHbIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 MpuHUMnbLl  pagnoceasn 1 TenesuaeHus. Passutue| 1
cpepacTs cBs3n. Pagnonokaums
25 MpoBepoyHas paboTa «KonebaHUS 1 BOMHbI» 1 Brnbnunoteka LOK
https://m.edsoo.r
u/ff0cc6f8
26 MpsiMonuHeriHoe pacnpoctpaHeHue cBeTa B| 1 Bubnnoteka LLOK
OAHOpPOAHOWN cpede. TOUeUHbIA WUCTOYHUK cBeTa. Jlyy https://m.edsoo.r
cBeTa u/ff0cd350
27 OTpaxkeHue cBeTa. 3aKOHbl OTpaxeHusa  csBeTa. 1 Bubnnoteka LOK
MocTpoeHwme n3obpaxeHnri B NIOCKOM 3epKane https://m.edsoo.r
u/ff0cd4e0
28 MpenomneHve ceeta. [NosIHOe BHYTpeHHee oTpaxeHue.| 1 Bubnnoteka LLOK
MpeaenbHbIN Yyron NOAHOrO BHYTPEHHEro OTPaXeHus https://m.edsoo.r
u/ffocd7fé
29 | /labopatopHas pabota «W3mepeHue nokasatens| 1 1 Brnbnnoteka LLOK




Ne Tema ypoka Konwnuectso yacoB SNIeKTPOHHbIE
n/n Bcer| KoHTponb| Mpaktn| L¢poBble
0 Hble yeckme | obpasoBaTenbH
paboThbl paboTbl| bl€ PECYPChI
npenoMaeHns cTekna» https://m.edsoo.r
u/ff0cd67a
30 | JlnH3bl. MMocTpoeHme nsobpaxeHwuii B MnH3e. dopmynal 1 Bubnnoteka LLOK
TOHKOW NINH3bI. YBENNYeHne ANH3bI https://m.edsoo.r
u/ff0cdd1e
31 NabopatopHas pabota «WccnepoBaHve — cBoncTB| 1 1
MN306paxeHnNr B INH3ax»
32 Jncnepcnsa ceeta. CNOXHBIN cocTaB 6enoro ceeTa. Liget.| 1 1
NlabopatopHass pabota «HabniogeHue ancnepcum
cBeTa»
33 NHTepdepeHuma cBeTa. Andpakums cgeTa.| 1 Bubnnoteka LLOK
AnopakumnoHHas peLuétka https://m.edsoo.r
u/ffOced22
34 MonepeyHOCTL CBETOBLIX BOJIH. [lonApu3aLsa ceeTa 1 Bubnnoteka LOK
https://m.edsoo.r
u/ffocf02e
35 OnTunueckmne npubopbl KU ycTporcTBa U ycnoBua ux| 1
6e30MnacHOro NpUMeHeHns
36 lpaHnLUbl MNPUMEHUMOCTU  KAACCUYECKOW MeXaHuKW.| 1 Bubnnoteka LOK
MocTynaThbl cneumanbHOV Teopumt OTHOCUTENBHOCTH https://m.edsoo.r
u/ff0cf862
37 OTHOCUTENIbHOCTL  OAHOBPEMEHHOCTW. 3amegneHuve| 1 Bubnnoteka LLOK
BPeMEeHU 1 coKpalleHne A/INHBbI https://m.edsoo.r
u/ffOcfad2
38 DHeprvs N UMNyNbC PensaTUBUCTCKON 4YacTuupbl. CBA3b| 1 Bubnnoteka LLOK
MaccChbl C 3Hepruer u UMMNyNbLCOM. JHeprus NoKos https://m.edsoo.r
u/ffOcfc68
39 MNMpoBepoyHas paboTta «OnTMka. OCHOBLI creumanbHOn| 1 Brnbnunoteka LOK
TEeOPUM OTHOCUTENIbHOCTU» https://m.edsoo.r
u/ffocf6f0
40 dPoToHbl. Dopmyna MnaHka. dHeprms v uMnynbc GoToHa| 1 Brnbnunoteka LOK
https://m.edsoo.r
u/ffOcfe16
41 OTKpbITVE N nccnegoBaHe dpotoadpdekTa. OnbiTol A. .| 1 Bubnnoteka LLOK
CroneToBa https://m.edsoo.r
u/ffOcffc4
42 | 3akoHbl ¢oToaddekTa. YpaBHeHue DrHwWTelHa ans| 1 Bubnnoteka LOK
boToadpdekTa. «KpacHas rpaHunua» boToadpdekTa https://m.edsoo.r
u/ff0d015e
43 JaBneHne ceeta. OnbIThl M. H. NlebeaeBa. Xumunueckoe| 1 Bubnmnoteka LLOK|
JelicTBme cBeTa https://m.edsoo.r
u/ff0d04a6
44 TexHn4yeckune YCTPOMCTBA 7] npaktnyeckoe| 1




Ne Tema ypoka Konnyectso yacos DNIeKTPOHHbIe
n/n Bcer| KoHTponb| Mpaktn| L¢poBble
0 Hble yeckme | obpasoBaTenbH
paboThbl paboTbl| bl€ PECYPChI
npuMeHeHuve: ¢oToaneMeHT, GOToAaTUMK, CONHEYHas
6aTapes, cBeTOAMOL
45 PewieHne 3aja4 no Teme «INeMeHTbl KBaHTOBOW| 1 Buenunoteka LLOK|
OnNTUKW» https://m.edsoo.r
u/ff0d0302
46 Mogenb aTtoma TomcoHa. OnbiTel Pe3sepdopaa no| 1 Bubnnoteka LLOK
paccesiHMIO a-yacTul,. MNnaHeTapHas Mojenb atoMa https://m.edsoo.r
u/ff0d091a
47 MoctynaTel bopa 1 Brnbnnoteka LLOK
https://m.edsoo.r
u/ffod0Oafa
48 N3nyyeHme wn nornoweHve ¢oToHOB npu nepexoge| 1 Brnbnunoteka LOK
aToMa C OJHOro YpOBHSA 3Heprum Ha Apyroi. Bugbl https://m.edsoo.r
CNeKTpoB u/ff0d0afa
49 BonHoBble cBoWcTBa 4actuy. BonHbel ge bpownna.| 1 Bubnmnoteka LLOK
KopnyckynsapHo-BosiHOBOV Ayanu3M. CnoHTaHHoe U https://m.edsoo.r
BbIHYXJEHHOe n3nyyeHne u/ff0d0ca8
50 OTKpbITVE paAnoakTMBHOCTU. OnbiTbl Pesepdoppa no| 1 Bubnnoteka LLOK
onpejeneHnto COCTaBa PajnNoakTUBHOIO N3NyYeHs https://m.edsoo.r
u/ff0d0fd2
51 CeolictBa anbda-, beta-, ramma-usnydeHus. BauvsHuve| 1
pPafMo0aKTUBHOCTU Ha XMBble OPraHn3mbl
52 OTKpbITME MpOoTOHA W HelTpoHa. WM3otonbl. Anbda-| 1 Bubnnoteka LLOK
pacnag. DNIeKTPOHHbIA M MO3UTPOHHLIV 6eTa-pacnag,. https://m.edsoo.r
FamMma-unsnyyeHme u/ff0d1162
53 JHeprva CBA3M HYKIOHOB B ajpe. fAzepHble peakuuun.| 1 Brnbnunoteka LOK
AnepHbIn peakTop. Mpobnembl, nepcrnexkTUBSl, https://m.edsoo.r
3KONOrMYecKmne acnekTbl SAePHON IHepreTnKn u/ff0d1356
54 JneMeHTapHble  yactuupbl.  OTKpbITME  NO3UTpoHa.| 1 Bubnnoteka LLOK
MeToabl HabnAeHUA 1 perncTpaumm 3nemeHTapHbIX https://m.edsoo.r
yacTuu. Kpyrnbiii cTon «PyHAamMeHTaNbHble u/ff0d0e38
B3auMogencTensa. EANHCTBO  PU3mMUeckolrh  KapTUHBbI
MUpa»
55 Bug 3Bé3gHoro Heba. Co3Be3ans, spkue 3Bé3gpl,| 1
naaHeTsbl, UX BUAMMoe ABuxeHne. ConHevHas cmctema
56 ConHue. ConHeyHas aKTUBHOCTb. MICTOYHWMK 3Hepruu| 1
ConHua n 3B€34
57 3BE3/bl, WX OCHOBHble XapaKTepucTuku. 3Bé3gbl| 1
rnaBHOl nocnefoBaTenbHOCTU. BHyTpeHHee cTpoeHue
3BE34. CoBpeMeHHble npeAcraB/ieHNs o
NPONCXoXAeHUM 1 3BotoLmn ConHua 1 3BE34
58 MneuHbln MyTb — Hawa lanaktuka. MonoxeHne wn| 1

asmxeHve ConHua B lanakTtuvke. Fanaktuky. YéEpHble




Ne Tema ypoka Konnyectso yacos DNIeKTPOHHbIe
n/n Bcer| KoHTponb| Mpaktn| Lv¢poBble
o Hble yeckme | OBpasoBaTesbH
paboThbl paboTbl| bl€ PECYPChI
AbIPbl B A4pax ranakTuk
59 BceneHHasn. PasberaHue ranaktuk. Teopus bonblioro| 1
B3pbliBa. PenvikToBoe nsnyyeHve. Metaranaktvka
60 HepeLueHHble Npobnembl aCTPOHOMUN 1
61 lNpoBepoyHass paboTa «3neMeHTbl acTpoHoMuUn u| 1
acTpodu3nKmn»
62 | Ob6obwarownii ypok. Ponb ¢u3snkm m actpoHomun Bl 1
3KOHOMWYECKOW, TexXHONOrM4eckon, coumansHoOn un
3TnYecKon chepax AesTesbHOCTU Yenoseka
63 O6obwarowmii  ypok. Ponb wn  Mecto  o¢umsmkn  un| 1
aCTPOHOMMUN B COBPEMEHHOW Hay4YHOI KapTUHe M1pa
64 | Ob6obwatowmii ypok. Ponb ¢usmnyeckori Teopun B| 1
bopmMmpoBaHUM  npeacTaBneHnii o Pu3lnyeckon
KapTuHe Mupa
65 KoHcTaTupytoLasa KoHTponbHasa pabota 3a I nonyrogme | 1 1
66 KoHcTaTupytoLasa KoHTponbHasa paborta 3a Il nonyrogne | 1 1
OBLLEEE KO/TMYECTBO YACOB MO NMPOrPAMME 66 2 7

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJbTaTa

HpOBepﬂeMbIe NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM

o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 00IIEro 00pa30BaHUsI

10.1

JleMoHCTpHpOBaTh Ha IpuUMepax polb M MecTo (U3MKM B
(GbopMHpPOBAHNU COBPEMEHHOW HAyYHOH KapTHUHBI MHPA, B PA3BUTHH
COBPEMEHHOM TEXHMKM M  TEXHOJOTWH, B  INPAKTUYECKOU

NEATENbHOCTH JIFOJIEH

10.2

YuuThIBaTh TPAaHULBI TPUMEHEHUS M3YYCHHBIX  (U3HUECKUX
Mojiesieil: MaTepuanbHas TOYKa, WHEpIHMalbHAs CHUCTEMa OTCYETa,
a0COTIOTHO TBEPIOE TEINO, UICANBHBIN T'a3; MOJEIA CTPOCHHUS T'a30B,
KHUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIH AIEKTPUUECKUHN 3apsia — Mpu

penreHny GU3HYECKUX 33134

10.3

PacnioznaBath (usuueckue sBieHHs (TPOIECCHI) U OOBACHATH HX

Ha OCHOBC€ 3aKOHOB MCXaHUKH, MOHCKYHHPHO-KHHGTH‘ICCKOP'I

TCOpHUHN CTPOCHUS BCUICCTBA U SJICKTPOAMHAMUKHU: PABHOMCPHOC U




PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHUE, CBOOOIHOE Ta/leHUe
T€Jl, JBUXEHHE 110 OKPYKHOCTH, MHEPLHs, B3aMMOJEUCTBHE TEI;
mud¢ys3us, OpOYHOBCKOE JABM)KEHHE, CTPOEHHE IKHMIKOCTEH U
TBEPABIX Tel, H3MEHEHHe o00bEMa Tel TMpU HarpeBaHUU
(OXJaxAeHun), TEIJIOBOE PAaBHOBECUE, HCIAPEHHE, KOHJIEHCAIMS,
IIJIaBJICHUE, KPUCTAJIM3ALUs, KHUIICHUE, BIIAXKHOCTb BO3AYyXa,
MOBBIIICHUE JAaBICHMs ra3a IPU €ro HAarpeBaHUM B 3aKPBITOM
cocyle, CBA3b MEXKIYy IapaMeTpaMHM COCTOSIHUS rasa B

H30IIponeccax; JICKTpUusanusa TClI, B3aNMOJICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBI)KEHHE, HCIONb3ys (U3NUECKUe
BEJIMYMHBL: KOOPJIMHATA, ITyTh, IEPEMELLEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWJIa, WMIYJIbC Tejla, KUHETHYECKas JHEprus,
MOTEeHLIMATbHASL SHEPrus, MeXaHudeckas pabora, MexXxaHUYecKas
MOILHOCTb;, TPH OINHUCAHUU MPABUIBHO TPAKTOBAaTh (PUIUUECKUI
CMBICJI HCHOJBb3YyEMBIX BEJIMYMH, MX OOO3HAYEHHS U EAUHUIIBI,
HaXOAUTh (POPMYJIBI, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUHUHY

C ApYI'MH BCIMYNHAMU

10.5

OnuceiBaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIE
SBJICHUSI, UCHOJIb3Ysl (U3UUYECKUE BEJIMUYMHBL: JIaBJIEHUE Trasa,
TeMIIEpaTypa, CpeAHsAs KUHETHYeCKas OJHEpPrus XaoTHYECKOIo
JIBIKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4Has CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OHeprus, pabora rasa,
KOA(QGUIIMEHT TOJIe3HOr0 JEHCTBHS TEIJIOBOIO JBUTATENs; MpPH
ONMHCaHUM  MPaBUIBHO  TPaKTOBaTh  (PU3UYECKUH  CMBICI
UCIOJb3yEMBbIX BEJIIMYMH, UX O0O3HAUEHUS U €IUHULBI, HAXOIUTh
dbopMynbl, CBS3bIBAIOLIME JaHHYI (U3MYECKYI0 BEIUYHHY C

APYTUMH BCIIMYHUHAM

10.6

OnuceiBaTh M3Y4YEHHbIE DJEKTPUYECKHE CBOMCTBa BellecTBa U
DIIEKTPUYECKUE SBIEHHUS (NPOIECCHI), WCIONB3YS (PU3UUECKUE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsifl,  JJIEKTPUYECKOE  IIOJE,
HANpsDKEHHOCTh TOJISA, TMOTEHIMAJ, Pa3HOCTh IOTEHIIMAJIOB; IPHU
ONMCAaHUM  TPABWIBHO  TPAaKTOBaThb  (PU3MUECKUH  CMBICI
UCIOJIb3YEMBbIX BEJIMYMH, UX O0O3HAYEHUs U €MHUIIbI; YKa3bIBaTbh
dopMynbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C

APYyruMHu BEIIMUNHaAMU

10.7

AHAJIU3UPOBATH (bmnqecm/le mponecCol M ABJICHHA, HWCIIOJb3YA
(1)I/I3I/I‘-IGCKI/IG 3aKOHBbI U NPUHIOUIIBL: 3dKOH BCCMUPHOTO TATOTCHUA, I,

II u III 3akonsl HplOTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOU




SHEPIruH, 3aKOH COXPAHEHUS HMIYJIbCA, MPUHIUI CYNEPIO3UIIUN
CWJI, TPUHIMI PABHOMNPABUSA HWHEPUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYIO0 TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIE
3aKOHBI, CBSI3b CPEIHEH KUHETHYECKOM DSHEPruM TEIUIOBOIO
JBUKCHHSI MOJIEKYJT C aOCONIOTHOW TeMIIepaTypoi, MepBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS AJIIEKTPUUECKOTO 3apsiaa, 3aKOH
Kynona; mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKO€ BBIPAKEHUE M YCIOBUS (TPaHMIIBI, OOIACTH)

MMPUMCHHUMOCTHU

10.8

OOBSICHITh OCHOBHBIC TMPHHIIUIBI JCWCTBUS MAIINH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIb30BAaHH B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIETOBAHUIO (PU3UYECKUX SBICHUIN
U TIPOIIECCOB C UCTOJIB30BAHNEM TPSIMBIX U KOCBEHHBIX W3MEPCHUH;
npu 3ToM GOpPMYIHPOBATH poOIeMy (3a1auy) U THIIOTE3Y yU4eOHOTo
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  HPEUIOKEHHOTO

000py10BaHUS, IIPOBOAUTE OIBIT M (POPMYIIMPOBATH BHIBOIBI

10.10

OcymiecTBisATh OpsSMble M KOCBEHHBbIE H3MepeHHs (PU3nYecKux
BEJIMYMH; MPU 3TOM BbIOMpaTh ONTHMAJbHBINA CIIOCOO M3MEpPEHUs U
UCIIOJIb30BaTh  W3BECTHBIE  METOABI  OLICHKH  IIOTPELIHOCTEH

M3MEpPEHU

10.11

HccnemoBaTh 3aBUCUMOCTH MEXIYy (PU3NICCKUMH BEIMYUHAMH C
UCIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; TIPU I3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHUCHMOCTH
(bu3NYECKUX BENMYWH B BUAE TaONHIl U TpadUKOB, ENaTh BBIBOIBI

I10 pE€3yJibTaTaM HUCCICAOBAHHUA

10.12

CoOmronate mpaBwia 0e30MacHOrO TpyJa NpHU  MPOBEACHUHU
UCCIIEIOBAaHU B paMKax Y4eOHOTO SKCIepUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHON JAEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB M TaOOpaTOPHOr0 000PYAOBAHUS

10.13

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
UCTIONB3Ys (PM3WUECKHE 3aKOHBI W TPHHIIMIIBI; HA OCHOBE aHAJIA3a
YCIIOBUSL 33Jlauyd  BBIOMpATh (PU3UYECKYIO MOJEb, BBIICIATH
(bu3HYecKre BeMUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE I €€ peleHus,
MPOBOJIUTh PAacCyY€Thl M OLIEHUBATh PEATbHOCTh MOJYYEHHOIO

3HA4YCHUA (bHBquCKOﬁ BCJINMYHMHBI

10.14

Pemrats Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JJOTUYCCKH

HCIIPOTHBOPCUYMBYHO LICTIOYKY paCC}/)KI[eHI/Iﬁ C 0HOpOI>'I Ha M3YUCHHBIC




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/ISI/IIIGCKI/I€ SBJICHUA

10.15

Hcnonp30BaTh MNpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(QOPMALIMOHHBIE TEXHOJOIMU JUIsI TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEpIpEeTalliil M MPEJCTaBICHHUs] y4eOHOH M Hay4dHO-NOIYJISIpHON
UH(POPMALIUH, TIOTYYSHHOM U3 PA3INYHBIX UCTOYHUKOB; KPUTHIECKU

aHAJIM3UPOBATh MOIyYaeMyI0 HH(HOPMAIUIO

10.16

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOU
KU3HM Juid  oOecriedeHuss O€30HacCHOCTH TpU  OOpallleHuu ¢
npuOopaMd U TEXHUYECKUMH YCTPONCTBaMH, MJIsi COXpPaHEHMS
30pOBbS M COOJIIOJICHUSI HOPM HKOJIOTHUECKOTO TOBEJICHHUS B

OKpYKalolleil cpene

10.18

PabGotarh B rpymIe ¢ BBINOJIHEHUEM PA3JIMYHBIX COLIMAIBHBIX
poJeil, miaHupoBaTh padOTy IPyMIbl, PALMOHAIBHO PACIPENEATh
00s13aHHOCTH W IUJIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJIOTO U3 yYACTHHKOB

IpYIIBI B pelIeHUE paccMaTpruBaeMon MpoOIeMbl

11 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 00IIEr0 00pa30BaHUsI

JleMoHCTpHpOBaTh Ha IpuUMepax polb M MecTo (U3MKM B
(opMHpPOBAHNU COBPEMEHHOW HAyYHOH KapTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOM TEXHMKM M  TEXHOJOTWH, B  INPAKTUYECKOU
NEeSITETbHOCTH  JIFO/ICH, IEJIOCTHOCTh M €AMHCTBO  (pru3mueckon

KapTUHBI MUpA

11.2

VY4uuThIBaTh T'paHMLBl NPUMEHEHUS U3YUYCHHBIX  (PU3HUECKUX
MOJEJICH: TOYECUHBIN 3JIEKTPUYECKUM 3apsij, sAepHas MOJEIb aTOMa,

HYKJIOHHAA MOACJIb aTOMHOTI'O sAJpa IIPpU pCIICHUN (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacnio3naBath Qu3uueckue sBaeHUs (IIPOLECChl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKHA M  KBAHTOBOH  (DH3UKU:
AJIEKTpUYECKasl NMPOBOAMMOCTb, TEMJIOBOE, CBETOBOE, XUMHYECKOE,

MAardauTHOE NENCTBUA TOKa, B3aUMO/JIEVICTBUE MarHmTOB,




AJIEKTPOMAarHUTHas WHAYKLUS, [eHCTBUE MarHUTHOTO TMOJIA Ha
NPOBOJHUK C TOKOM W JBWKYIIMICS 3apsi, SJIEKTPOMAarHUTHBIC
KoJIeOaHUsT W BOJHBI, NPSMOJIMHEHHOE pPACHpPOCTPAaHEHUE CBETA,
OTpakeHHe, TNpeJoMiieHHe, uHTepdepeHuus, audpakuus U
MOJISIPU3ALUS CBETA, JUCTIEPCUs CBETa, (POTOITEKTpHUUECKUil 3 ekt
(botoaddexr), cBeTOBOE naBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aroMa BOJOPOJA, €CTECTBEHHas M  HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh W3y4YEHHBIE CBOMCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MarHuTHBIE, ONTUYECKUE, IIEKTPUYECKYIO IIPOBOAMMOCTD
pa3IMuYHBIX CpeA) U DIEKTPOMArHUTHBIC SBJIEHUS (IIPOLECCHI),
UCTIONB3Yysl (PU3MUECKUE BEIWYHHBI: AJIEKTPUUYECKUH 3apsi, cuiia
TOKa, 3JIEKTPUUECKOE HAMPSHKEHUE, DIIEKTPUIECKOe COMPOTHUBIICHUE,
pasHocTh noteHnuanoB, DJIC, paboTta Toka, HHIYKIHS MarHUTHOTO
nosist, cuina Awmmnepa, cuna JlopeHlla, MHIYKTUBHOCTb KATYLIKH,
SHEPrus 3JIEKTPUUECKOT0 M MarHUTHOTO TOJel, mepuoa U 4acTtoTa
KoJieOaHui B KoNeOaTeJIbHOM KOHTYpe, 3aps] M cujia TOKa B
Mpolecce  TapMOHHUYECKUX  OJJEKTPOMArHUTHBIX  KoJeOaHU,
(OKyCHOE pacCcTOSTHUE W ONTHYECKas CHUjla JIMH3BI, MPU OMHCAHUU
OPaBWIbHO  TPAKTOBaThb (U3MYECKUH CMBICH  HCHOJIB3YEMBIX
BEJIMYMH, HMX OO0O3HAueHUs M EIUHMIIBI; YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMMHU

BCINYHNHaAMM

11.5

OnuceiBaTh HU3yYEHHbIE KBAaHTOBBIE SIBJICHUS M  IPOLECCHI,
UCHOJb3Ys (PU3MUYECKHUE BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTA CBETA, DHEPTUsl U UMIYJIbC (HOTOHA,
NepuoJ Tojypacnajga, D3HEPrus CBA3M AaTOMHBIX s1Ep; MpHU
OMMCAaHUU  MPABWIBHO  TPAaKTOBaTh  (U3NYECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €AMHUIIBI; YKa3bIBaTh
(GopMyJibl, CBSA3BIBAIOLIUE JIaHHYI0 (U3NYECKYI0O BEJIUYHMHY C
JPYTUMHU  BEJIMYMHAMHU, BBIYUCIATH 3HauYeHHE  (U3HUECKOU

BCIIMYHUHBI

11.6

AHanmu3upoBaTth (PU3WYECKHE TIPOIECChl W SBJICHUS, HCIOJIb3YsI
¢u3nuecKkue 3aKOHBI M TNPUHLOUINBL  3akoH Owma, 3aKOHBI
MOCNEAOBATENBHOTO U MAPAJIEIBHOTO COEIWHEHUS! MPOBOIHHUKOB,
3aKkoH J[>xoyiisa — JIeHna, 3aK0H 2JIEeKTPOMAarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHEMHOTO  paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS

CBETa, 3aKOHBI MPEJOMJICHUSI CBETA, ypaBHEHHE OWHINTEWHA Jid




dotorddekra, 3aKOH COXpaHEHHS HHEPTrUU, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXPAaHEHMs DJEKTPUUYECKOIro 3apsja, 3aKoH
COXpaHEHUsi MaccoBOro uwWcia, noctynarsl bopa, 3akoH
pPaAMOaKTUBHOTO paclaja; MpU OJTOM Ppa3IvyaTh CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKCHHE U

yca0Bus (TpaHuUllbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpeI[eJ'IﬂTI) HampaBJICHUC BCKTOpa HWHAYKIHWKW MAarHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIbL AMHepa H CHUJIbI HopeHua

11.8

CtpouTs M ONHUCHIBaTH H300pakKeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajoM, TOHKOW JIMH30M1

11.9

BBITOTHATE SKCTIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SBICHUM
U TIPOLIECCOB C UCIOJIB30BAHNEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMYIHPOBATH pobIeMy (3a/1auy) U THIOTE3y yu4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  HPEIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYJIMPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'IHTB OpsAMBIC W KOCBCHHBIC HN3MCPCHUS (1)I/I3I/ILI€CKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITHMAJILHBIN CII0CO0 HN3MCPCHUA U
HCIIOJIb30BAaTh HN3BCCTHBIC MCETOJBbI OLICHKHU HOI‘pel_HHOCTef/'I

M3MEPEHUI

11.11

HccnenoBars 3aBUCUMOCTH buznIecKkux BEJINYUH c
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM; IIPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHpOBaTh pPE3yJbTaThl IOJIYYEHHOH 3aBHCHUMOCTH
bU3NYECKUX BEIMYWH B BUJAE TaONHIl U TPadUKOB, JENaTh BHIBOIBI

I10 pE3yJjibTaTaM HUCCICAOBAHUA

11.12

CobOmronate mpaBuia O0€30IaCHOTO TpyJda IpU IPOBEACHUU
UCCIICIOBAaHUI B paMKax ydeOHOTO OSKCIIEPUMEHTa, Y4eOHO-
HCCIIEI0BATENBCKOM " MPOEKTHOM NeSITEIBHOCTH C
UCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOHCTB U J1abOpaTOPHOTO

00opy0BaHUS

11.13

Pemate pacu€THbIe 331a4M C SBHO 33JaHHOW (U3UUECKON MOJIEIBIO,
UCTONb3ysl (PU3MYECKHe 3aKOHBl W HMPUHIMIBI;, HAa OCHOBE aHalu3a
yCIIOBUSL 33Jauyd  BBIOMpATh (PU3UYECKYIO MOJIENb, BBIIEIATH
¢du3nueckre BeMUYUHbI U (OpMYIIbl, HEOOXOAUMBIE AJIs €€ pelIeHus,
INPOBOIUTH PACYETBl M OLIEHUBATh PEATBHOCTh IOJyYEHHOT'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTpanBaTh JJOIT'MYCCKHU

HEMPOTHBOPEUMBYIO LIEMOYKY PACCYKICHUN C ONTOPOM HA N3YUYCHHbBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/ISI/IIIGCKI/I€ SBJICHUA

11.15

Hcnonp30BaTh MNpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(QOPMALIMOHHBIE TEXHOJOIMU JUIsI TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEpIpEeTalliil M MPEJCTaBICHHUs] y4eOHOH M Hay4dHO-NOIYJISIpHON
UH(POPMALIUH, TIOTYYSHHOM U3 PA3INYHBIX UCTOYHUKOB; KPUTHIECKU

aHAJIM3UPOBATh MOIyYaeMyI0 HH(HOPMAIUIO

11.16

OOBSACHATH MPUHLMIIBI ACHCTBUS MallliH, TPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3zivyaTh YCJIOBHUS MX 0€30IacHOrO HCIOJIb30BAHUS B

IIOBCEIHEBHOM XKU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-
¢u3MKOB B  pa3BUTHE HAyKd, B OOBSCHEHME IIPOLIECCOB

OKPYXaIOIIEro MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM
KM3HM i obecriedeHus 0O€30MacHOCTHM MpH  OOpallleHHH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPaHEHUS
30pOBbS M COOJIIOJIEHUS] HOPM HKOJIOTHUECKOTO MOBEJNCHHS B

OKpY’KaroIeu cpene

11.19

PaGotaTth B rpymnme ¢ BBIIIOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TIPyHNbl, PalUOHAIBHO  PACIPENEIsATh
00s3aHHOCTM W IUIAHUPOBATh JIEATEIILHOCTh B HECTaHJAPTHBIX
CUTyallUsAX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXXJOTO U3 YYaCTHHUKOB

IpYIIIbI B PELICHUE PaccMaTpUBaeMOil MPoOIIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COOAEPKAHUSA

10 KIIACC

a

Kon
paszjaen

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunele Meronasl
MIO3HAHU OKpY KaroIIero MUpa. Pounb
JKCIIEPUMEHTA U TEOPUHU B IPOLECCE IO3HAHUSA

MPUPOIbL. DKCIEPUMEHT B (PU3HKE

1.2

MopenupoBanue  (QU3WYECKUX  SBICHUA W
npoueccoB. Hayunwsie rumnotesbl. duznyeckue
3aKOHBl W TeOopuH. ['paHMIBI NPUMEHMMOCTH
¢u3nueckux 3aKOHOB. [IpUHIMI COOTBETCTBHUS.
Pome u wmecto ¢usuku B (HOpMUPOBaAHHU
COBpPEMEHHOM Hay4YHOH KapTHHBI MHpa, B

MIPAKTUYECKOU JeATEIbHOCTH JIIOEH

MEXAHUWKA

2.1

KMHEMATHKA

2.1.1

Mexanudeckoe JABHKXCHHC. OTHOCUTENHHOCTh
MCXaHHUYCCKOT'O JOBHXXCHUA. Cucrema otcuéra.

Tpaexropus

[Tepemenienue, CKOpOCTh (CpemHsisi CKOPOCTH,
MT'HOBCHHAas CKOPOCTh) n YCKOpEHHUE
MAaTepPUAIBHON TOYKH, UX IPOEKIUU HA OCH
cuctembl koopauHat. CiloKeHue MnepeMeneHu

U CII0KEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBUKCHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI,
IIyTH ¥ NEPEMEIICHUS MaTEPUAIBHON TOYKU OT

BpPCMCHU

CBoOopaHoe majienre. Y CKopeHue CBOOOTHOTO




naacHusa

KpuBonuneitnoe  aBwxkenue.  PaBHOMepHOe
JABHUKCHUC MaTepHaHLHOﬁ TOYKHN 10
OKPY’XHOCTH. YTJIOBasg CKOPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

LlenTpOCTpEMUTENBHOE YCKOPEHUE

Texnuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBWKEHUE CHApS/IOB, LIEMHbIE W PEMEHHBIC

nepegayn

[IpakTuueckue paboTel. I3MepeHne MrHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHHUS MEXKAY
My TSIMU, PO ACHHBIMU TEJIOM 3a
MIOCJIEZIOBATEIIbHBIC paBHBIC IIPOMEXYTKH
BPEMEHHU IPU PABHOYCKOPEHHOM [JBUKEHUM C
HayaJIbHOM CKOPOCTHIO, paBHOM HYI0. M3yueHue
JOBWKEHMSI IIapUKa B  BA3KOW  JKUJKOCTH.
WN3yyenne  nBuKeHUs  Tena,  OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

TMHAMUKA

2.2.1

[Ipuamun otHocurenbHOocTH ['anmumnes. [lepBriit
3akoH Hprootona. HWHepumanbHble CHCTEMBI

OoTCcUéTa

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Bropoii 3akoH HplooTOHa M1 MarepualbHOU
TOYKM B HHEPUHUAIBHOM CHUCTEME OTCUETa
(UCO). Tperuit 3akon  Hploorona  mms

MaTCpHaJIbHBIX TOUCK

224

3akoH BceMUPHOTO TiAroTeHus. Cuiia TSKECTH.

HepBaﬂ KOCMHYCCKaAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI M CWjlIa  TPEHHUS  IOKOS.
Kospduuuent tpenus. Cuna conpoTHUBICHUSA

IIpyU ABMKCHUU TECJIa B ) KUAKOCTH HUJIU T'a3C

2.2.7

[TocTtynaTtenbHOe W BpalIaTeIbHOE JIBHXKCHHE




a0COJIFOTHO TBépI[Ol"O TCIIa

2.2.8

MOMEHT cuiIbl OTHOCHUTENBHO OCH BpallleHHS.
[Ineqo cwiibl. YcinoBUs paBHOBECHsS] TBEPAOTO
tena B UCO

229

TexHuueckue YCTpOﬁCTBaZ INOAIINITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Mpaktuueckne paboTel. M3ydeHwe ABMKECHUS
Opycka 1O HAaKJIOHHOW IJIOCKOCTH  TOJ
JIEHCTBUEM HECKOJBKMX cuil. lMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX B
nedpopMUpyeMoOil  TIPyKHUHE U PE3UHOBOM
oOpasme, OT BeNMWYMHBI UX JAedopMaIiuy.
UccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalliICHUA

23

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

NMnynec  MarepuanbHOM  TOYKHM, CHCTEMBI
MaTepHaJIbHBIX TOYEeK. HMmmynasc cunel n

HU3MCHCHHC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakxtuBHOE JABHKCHUEC

233

Pabora criet

234

MormHocTE CHIIBI

2.3.5

Kuneruueckas OHEPIUia MaTepHaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUH

2.3.6

TloTeHuunannHasg SHEPTHUS. IloreHuunannHasg
SHEpPrus ympyro aedOpMUPOBAHHOUN MPY>KUHBL.
IloTeHuunannrHasg SHEPrus Tena BOJIM3HU

ITOBCPXHOCTHU 3eman

2.3.7

[loreHnmanpHple W HENOTEHIUAJIBbHBIE CHJIBI.
CBsi3b  pabOThl  HEMOTEHUUATBHBIX CHJI €
W3MEHEHUEM MEXaHMYECKOW HIHEPTrUU CHUCTEMBI

Tell. 3aKOH COXpPaHCHUMA MEXaHU4YeCKOH OHCPIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS
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TexHuueckue yCTpOMCTBA: [BHKEHHE pakKeT,

BOJOMET, KOTIEp, MPY>KUHHBIA MUCTONET




2.3.10

[Ipaktuueckne  paboTel. U3ydeHwe  cBs3H
CKOpOCTE Tell MpuU  HEYNpPYyroMm  yjaape.
UccnenoBanme  cBa3M  pabOTBl  CHUJIBI  C

H3MEHEHHEM MEXaHHMYSCKOM SHCPTHHU TCJIa

MOJIEKYJISAPHASA ®U3UKA U TEPMOJANMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE TIOJIOKECHHUS MOJIEKYJISIPHO-
KHHETUYeCKOW Teopuu. BpoyHOBCKOE IBIDKEHHE.
Huddysus. Xapaxkrep JBUKECHUS U

BSaHMOHeﬁCTBHﬂ YaCTHIl BEIICCTBa

Mogenu cTpoeHHs ra3oB, KUJIKOCTEH U TBEPIBIX
TeJI U 00BACHEHUE CBOMCTB BEIIECTBA HA OCHOBE

ITUX MOJIEJIEN

Macca wmonekyn. KomuuectBo — BemiecTna.

[TocTostnHas ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUn

nacaJIbHOro rasa

AOcomoTHas Temmeparypa Kak Mepa CpenHeu
KMHETUYECKOW HSHEPruu TEeIJIOBOTO ABM)KEHUS

yacTtul rasa. lIkama remneparyp KenbBuna

VYpaBuenue Knaneiipona — MenpeneeBa. 3akoH

JlansTOHA

I'a30BbIC 3aKOHEI. I/ISOHPOHGCCLI B HJICAJIbPHOM
ra3¢ C IIOCTOAHHBIM KOJHMYCCTBOM BCUICCTBA:

M30TepMa, U30X0pa, u306apa

Texuuyeckue yCTpoiicTBa: TEPMOMETD,

OGapomerp

3.1.10

[Ipaktnueckue pabotel. M3mepeHne Macchl
BO3JyXa B KJIAcCHOM KoMHare. MccinenoBaHue
3aBUCUMOCTH MCKAY IapaMCTpaMUu COCTOSAHUA

pa3peKEeHHOTO ra3a




3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHsA
JHEprusi TEPMOAMHAMUYECKOM CHCTEMBI H

Coco0bI €€ U3MEHEHUS
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KomugectBo Temnotel u pabora. BHyTpeHHAS

OHEPIUs OAHOATOMHOI'O MACAJIBHOI'O ra3a

3.23

Buael  Temsonepegauu:  TEIUIONPOBOIHOCTD,
KOHBEKLIHsA, W3IydeHue. TermnoéMKOCTb Tena.
VnaenpHass TeINIOEMKOCTH BemiecTBa. Pacuér

KOJIMYCCTBA TCIUJIOTHI IIPU TCTUIOIIEpCIavuc

324

[IepBriii 3axk0H TepMoauHamMuKU. [IpumeHneHue
MEpBOro 3aKOHa TEPMOJUHAMUKHI K
u3zomnpoueccam. ['padudeckas UHTEpHIpETALHS

paboThI Ta3a

3.2.5

TenmoBble  MamwuHbl. [IpuHUOMOBL  IEUCTBUS
TeruoBbIX MamuH. [IpeoOpasoBanust sHepruu B
TETIOBBIX MamnHax. Koag¢umuent moneznoro
nevicteus (manee — KIIJI) TermoBoit MarmmHBI.
Huxn Kapuo u ero KIT/{

3.2.6

BTopoii 3akon TepmoanHamuku. HeoOpatumocTtsb
MpOLIECCOB B Ipupoje. TermnoBsle IBHraTeNu.

OKOJIOTHYECKHE Hp06HCMBI TCIINIOOHCPICTUKHA

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTENb
BHYTPEHHETO CropaHus, OBITOBOW XOJOJMIbHUK,

KOHIHUITHOHED

3.2.8

[Ipaktuyeckue pabGoThl. M3mepeHue ynenbHOM

TEIIOEMKOCTH

33

AT'PETATHBIE COCT

OsHUA BEHIECBA. ®A30BbIE [IEPEXO/IbI

3.3.1

[TapooGpazoBanue u KoHaeHcauus. Mcnapenue u
KUIICHUE. YlelibHasi TeIUloTa MapooOpa30oBaHUsL.
3aBUCUMOCTh ~ TEMIEpaTypbl  KHUIIEHUS  OT

JaBJICHUA

332

AOcomioTHaE ¥ OTHOCHUTENbHAS  BIAXKHOCTD

BO3yxa. Hacelennslii map




333

Teépmoe Temo. Kpucramnuueckue u amopgHbie
Tena. AHU30TPONMS CBOWCTB  KPUCTAJLJIOB.

Kunkue kpuctamibl. CoOBpeMEHHbIE MaTEPUAIbI

3.34

IInaBneHue nu KpuUucCTaJUIM3alun. yI[eJ'IBH as

TerioTa miuasieHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHudeckue  yCTpOMCTBA:  TUTPOMETP W
IICUXPOMETD, KaJIOpUMETP, TEXHOJIOTMH
IIOJIyYEHUsI COBPEMEHHBIX MAaTEepUajoB, B TOM

YHCJIC HAHOMATCPHUAJIO0B, 1 HAHOTCXHOJIOT'NU

3.3.7

[IpakTrueckue paboTel. M3MepeHue BIaKHOCTH

BO3/yXxa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onekrpuzauus Ten. DIeKTpuueckuil 3apsia. J[Ba

BUJIAd SJICKTPUUICCKUX 3aPAa0B

4.1.2

HpOBOI[HI/IKI/I, JAUBJICKTPUKU WU ITOJTYIIPOBOIHHUKH

4.1.3

3aKoH COXPAHCHUA JJICKTPUICCKOI'0 3apdaaa

4.1.4

Bsaumonericteue 3apsoB. 3akoH Kynona

DnexTpuueckoe rnoJje. HanpsxéHnocTs
3EKTpUIeCcKOro nouis. IIpuHnun cyneprno3unum.

JIuaun HaHpH)KéHHOCTI/I QJICKTPUYICCKOTIO ITOJIA

PaGora CHJI QJICKTPOCTATUYICCKOI'O I10JI4.

TTorenuuain. Pa3HocTh NOTEHIIMATIOB

HpOBO)IHI/IKI/I U JUOJICKTPUKH B IOCTOAHHOM
QJICKTPUYICCKOM ITIOJIC. I[I/IBJICKTpI/I‘leCKaH

IMPOHUIACMOCTD

DNEeKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHcaTopa

Texuudeckue YCTPOMCTBA: AIIEKTPOCKOII,
IEKTPOMETP,  IEKTPOCTaTUYECKas  3alluTa,
3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHAECHCATOD,

KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenne




SHGKTpOéMKOCTI/I KOHACHCATOpPa

4.2

IIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1

YcaoBus CyHICCTBOBAHUSA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKaA. HUcrounnkn Toka. Cuna

ToKa. I1oCTOSHHBIN TOK

422

Hampsoxenue. 3akon Oma ams yyacTka Ienu

423

ONEKTPUUYECKOE  CONPOTUBIEHHUE. Y IEIBHOE

COITPOTUBJICHHUEC BCIICCTBA

4.2.4

HOCHGI[OB&TGJII)HOG, nmapaijiCJIbHOC, CMCIIAHHOC

COCAUHCHHUEC ITPOBOJIHUKOB

4.2.5

Pabora snexTpudeckoro toka. 3akoH J[xoyms —

Jlenna

4.2.6

MoOUHOCTB 3JEKTPUUECKOTO TOKA

4.2.7

anekTponaBrkymias cwia (manee — DJC) u
BHYTPEHHEE CONPOTUBJICHUE MCTOYHHKA TOKA.
3akoH Owma jang  monHOM  (3aMKHYTOM)

BHGKTqueCKOﬁ OeIu. KOpOTKOC 3aMBIKaHHC

4.2.8

DNeKTpOHHas IIPOBOJIUMOCTh TBEPIBIX
METAJUIOB. 3aBUCUMOCTh COINPOTHUBIICHUS
METaJlIIOB oT TeMIIepaTyphbl.

CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B BakyyMme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonnuku. CoOCTBeHHass M MpHUMECHas
MPOBOIUMOCTb MOJyIPOBOAHUKOB. CBoOMCTBa P-

n nepexoza. [lomynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKU I TOK B AJIIEKTPOIUTAX.

QHCKTpOHI/ITI/I‘-ICCKaH Jucconuanusi. 3JI€KTp OJIn3

4.2.12

DnekTpuyeckuil Tok B razax. CaMOCTOSITEIbHBIN
Y HECaMOCTOSITENbHBIN pa3psaa. Pa3nuuHbie TUIIBI

CaMOCTOATCIIBHOI'O paspsaa. Momnnus. [Inazma

4.2.13

TexHnueckue yCTpOICTBa: aMIepMerp,
BOJILTMETP,  peocTar,  HCTOYHHKM  TOKa,
3JIEKTpOHArpeBaTesbHbIe npudopsl,

NIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP




CONPOTHUBIICHUS, BAKYYMHBIN JAHOJ, TEPMHUCTOPBI
1 (HOTOPE3UCTOPHI, MOTYNPOBOJAHUKOBBIA THO,

raJbBaHUKa

4.2.14

[IpakTnyeckue paboThl. M3ydeHne cMenanHoro
COEZMHEHUS PE3UCTOPOB.

N3mepenne OJIC wnCcTOYHMKA TOKa U €O
BHYTPEHHEro conpotuBieHus. HaOmonenue

ANEKTPOIIH3a

11 KIIACC
Kon
Kox nposepsiemoro
paszaen IIpoBepsiemMbIe 3JIEMEHTBI COAEPKAHUA
a 3J1eMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKINA

4.3.1

IlocTtossHHbIE  MarHuthbl. B3aumozaencTtBue

IIOCTOAHHBIX MaroHuToB

4.3.2

MaruutHoe mosie.  BekTop  MarHUTHOU
uHaykuuy. [lpuanun cynepnozuunu. JInaun
MarHuTHOM uMHAyKuuu. Kapruna nmHHA
MarHMUTHOM MHIYKUUU TOJS IOCTOSHHBIX

MAarHuToB
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MarnutHoe 10J€ TNPOBOAHMKA C TOKOM.
Kaptuna nuHUN 10N JJIMHHOTO MPSIMOTO
IPOBOJAHMKA U  3aMKHYTOTO  KOJIBLIEBOIO
IPOBOJHMKA, KATyHIKdU C TOKOM. OnbIT
Opcrena. BzaumonelicTBue NPOBOJHUKOB C

TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE

4.3.5

Cuna Jlopennia, €€ MOIysnb W HalpaBieHUE.
JIBH>KEeHHUE 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJIHOM MAarHUTHOM Tiojie. Pabora cHitel

Jlopenua

4.3.6

SIBneHue 3J'IeKTp0Mal"HI/ITHOI71 HHAYKIOUH

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKIONUN




OJIC wHayKIuu. 3aKOH 3JIEKTPOMArHUTHOU

4.3.8
nHaykiuu Papanes
BuxpeBoe  anextpuueckoe moine. OIJC
UHAYKIMU B TPOBOJHHUKE, JABIXKYIIEMCS
439 [IOCTyNIaTEIbHO B OJHOPOJHOM MAarHUTHOM
nojue
4.3.10 [IpaBuio Jlenua
NuaykTuBHOCTh. SIBI€HHE CaMOWHIYKIIMH.
4.3.11 OJ1C camouHIYyKIIMHU
4.3.12 OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM
4.3.13 DJNEKTPOMAarHUTHOE T0JIe
TexHuueckne YCTPOWCTBA: [IOCTOSIHHBIE
MAarHHThI, HJIEKTPOMArHUThI, SJ1€KTPOIBUTATEb,
43.14 YCKOPHTENH 3JIEMEHTAPHBIX YaCTHII,
MHTyKIIMOHHAS MeYb
[IpakTnyeckue paboTHI. Nzyuenue
MarHUTHOTO TMOJSI  KaTymIKd C  TOKOM.
4.3.15 Hccnenosauue TIEWCTBUS IIOCTOSIHHOTO

MariuTa Ha paMKy C TOKOM. HccnenoBanue

SIBJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA

KosnebarensHas cUCTEMA. CBoOoHEIE

koneOanus. [apMoHWYeckue  KoleOaHUS.
> [lepuos, wacToTa, aMIUTYAa u  (¢asza

KoJeOaHui

IIpyxuHHbI ~ MasATHUK. MartemaTuyeckun
5.1.2

MasITHUK

VYpaBHeHHE  TapMOHHUYECKHUX  KojeOaHUM.
5.1.3 Kunematnueckoe U AMHAMUYECKOE ONUCAHUE

KOJI€0aTeIbHOTO JIBUKEHUS
5.14 [IpeBpanienue >HEPruu MpU TAPMOHUUYECKHUX

kojeOanusax. CBs3b aMIUIMTYAbI KoOJIeOAaHWN
HUCXOJIHOM  BEJIMYMHBI C  aMIUIUTYJIaMU

KOJIEOAHUH €€ CKOPOCTH B YCKOPECHUS




Konebarenbupiii KOHTYD. CBoOoaHbIC
AJIGKTPOMArHUTHBIC KOJICOAHUS B WACATHLHOM
KOJICOATETFHOM KOHTYpe. AHAJOTHS MEXIy
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMH

kosnebanusmu. ®opmyna Tomcona

3aKoH COXpaHCHUA OHEPruM B HACAIBHOM

KOJIe0aTeIIbHOM KOHTYpPC

BoiHyX/1eHHBIE MEXaHMYEeCKHe KoJIeOaHMUs.
Pe3onanc. Pe3onancnas KpHuBasl.
BeiHyX1eHHbIE 3JIEKTPOMArHUTHbHIE

KOJICOAHMSI.

IlepemeHHBII TOK. CunycouanbHbIN

HepeMeHHHﬁ TOK.

MomHOCTh NEPpEMEHHOTO TOKaA. AMHJ’II/ITYI[HOC
u Z[ef/'ICTBYIOIIICC 3HAYCHHUC CHUJIBI TOKa H

HaIpsAKCHUA

5.1.10

Tpanchopmarop. IlponsBoactso, nepenaya u
notpediieHue  DIEKTPUYECKOH  DHEPTUH.
DKOJIOTUYECKHE PUCKH TpU TMPOU3BOJICTBE
IIEKTPUUECKON JHEPrUH. Kynbrypa
HCIIOJIb30BaHUS AEKTPOIHEPTUH B

MMOBCETHEBHOM KU3HU

5.1.11

Texnuueckue  ycTpoiicTBa:  ceiicmorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

QJICKTpOoIICpcaad

5.1.12

IIpakTnueckue paboTHL. Hccnenosanue
3aBUCUMOCTH TI€pUOJIa MabIX KOJIeOaHM
rpy3a Ha HUTHU OT JUIMHBI HATH U MacChl Tpy3a.
I/ICCJIG,Z[OBaHI/Ie HepeMeHHOFO TOKa B LCIIU U3
MOCJIeAOBATEIBHO COCINHEHHBIX

KOHACHCATOpAa, KaTYIIKHU U PE3UCTOpA

52

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCJIOBUA
pacrnpocTpaHEHHs . [Tepuog. CxopocTthb
pacnpocTpaHeHus u JUTMHA BOJIHBI.

Honepeque " IPOAOJIbHBIC BOJIHBI
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WnuTepdepenims u qudpakius MEXaHUYECKUX

BOJIH

523

3Byk. CkopocTh 3BykKa. [I'pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

DNeKTpOMarHUTHbIE BOJIHBI. YcnoBus
H3JIYyUYCHUA OJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanus BektopoB E, B u v B

BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

5.25

CgoiicTBa AJIEKTPOMAarHUTHBIX BOJIH:
OTpaXEHHE, TPEIOMIICHHE, MOJAPU3aAIHS,
mudpakuus, uHtepdepenuus.  CKopocTh

SJICKTPOMArHuTHBLIX BOJITH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHnE AJIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHLI paguocCBiaA3 U TCICBUIACHUA.
Pa,I[I/IOJ'IOKaI_[I/IH . :‘)HCKTpOMaFHI/ITHOG

3arpsi3HCHUE OKPYIKAIOIIEH Cpe/Ibl

5.2.8

TexHudeckue  yCTpOMCTBA:  My3bIKaJbHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBasl IHMAarHOCTUKA
B TEXHUKE u MEJIULIUHE, paznap,
PaauoONPUEMHIK, TEJIEBU30pP, aHTEHHA,

tesneon, CBU-neup
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OIITUKA

5.3.1

IIpssMOnMHENWHOE pPacIpOCTpaHEHUE CBETa B

OHOPOAHOM cpene. JIyu cBeTa

532

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA.

[TocTpoeHrie n300paXkeHHil B TIIOCKOM 3epKasie

533

[penomienue cera. 3aKOHbI IPEJIOMIICHHS CBETA.

AOGCOIOTHBIN MMOKa3aTelb MPEJTOMICHHUS

534

ITomHoe BHyTpeHHee otpaxkenue. [IpenenbHbIN

YTOJ MOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

Hucniepcust cBera. ClnoxHBIH cocTaB 0enoro

cBerta. [[Ber

5.3.6

CoOwuparonie ©  pacCeHBAIOIIME  JIUH3BI.




Tonkass smH3a. DOKYyCHOE pacCTOSHUE W
ONTHYECKas cuja TOHKOW MuH3bL. [locTpoeHme
N300 paKEeHHI B cobmparomux u
paccenBaromux JuH3aX. DopMylna TOHKOM

JIMH3BL. Y BeIMUEHHE, TaBaeMoe JTHH30HU

5.3.7

IIpenensl NPUMEHUMOCTH TI€OMETPHYECKOU

OIITUKHU

53.8

WuTepdepenmms CBETA. KorepenTHsbie
HCTOYHHKHU. YcaoBus HaOJIIOICHUS
MaKCUMYMOB u MUHHMYMOB B
UHTep()EpPEHITMOHHON  KapTHHE OT  JIBYX

CI/IH(1)a3HBIX KOI'¢pCHTHBIX HCTOYHUKOB

539

Hudpakuus ceera. [udpaknuonnas pemeérka.
YcnoBue HAONIOACHUS TIaBHBIX MAaKCHMYyMOB
IIpY NaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHuyeckue  yCTpPOWCTBA:  OYKH, JIyIa,
¢doroanmapaT, NPOEKIHOHHBIA  ammnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsl OIITHKA,

T paKIMOHHAs PEIETKA, MOISPOU]

5.3.12

[IpakTrnueckue paboThL. N3mepenune
nokasarenst npenomsieHus.  MccinenoBanue
CBOMCTB n300paxeHui B JIMH3AX.

Ha6mronenue nucnepcun cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

FpaHI/II_UpI MNPUMCHHUMOCTHU KJ1aCCHYECKOM

MEXaHUKH. [TocTynater TEOpUH
6.1 OTHOCUTENIbHOCTH: WHBApPHAHTHOCTH MOJYJIS
CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEJIBHOCTH DWHILTENHHA
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
62 3ameJieHre BpEMEHH U COKpAIEHUE JJIUHbI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI
6.4 CBsi3p Macchl C DJHEPrUed M HMMITYJIbCOM

CBOOOJIHOW  YacTHUIBl. OJHEPrHsl  IOKOS




CcBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTbBI KBAHTOBOM OIITUKU

7.1.1

®oronbl. ®opmyna Ilnanka cBa3u 3HEpruu
¢doTOoHA C ero 4acToTol. DHEPrusi U UMIYJIbC

dorona

OtkpeiTHe UM ucchenoBaHue QoTtoddgekra.

OnBITH AT. Croserosa. 3aKOHEBI

dororddekra

VYpaBHenue OiHmTelHa a8 dorodddekra.

«KpacHnas rpanuma» porodrdpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XUMHUYECKOE NEHCTBUE CBETA

TexHudeckue  ycTpoicTBa:  (POTORIIEMEHT,

(I)OTOII&T‘-II/IK, COJIHCYHasA 6aTape;1, CBCTOOMNOO

7.2

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopnaa
10 MCCIIETOBAHUIO CTPOEHUS aTOMa.

HnaHeTapHaﬂ MOACIIb aTOMa

7.2.2

IToctynatel bopa. M3nydeHnue u mnorsioueHue
(OTOHOB IpH IepexoAe aTromMa C OJHOTO
YPOBHS DHEPrUU Ha ApYrou. Buasl criekTpos.

CriexTp ypOBHEH 3HEPruu aToMa BOI0poia

7.2.3

BonnoBepie cBolicTBa yacTul. BosHBI 1€
Bbpoitns. KoprnyckynsipHO-BOJTHOBOM Ayain3M.

Judpaxius 37eKTPOHOB Ha KpUCTaIIaxX

7.2.4

CroHTaHHoe H BBIHYKACHHOC M3JIYUCHHUC.

YCTpoicTBO M MPUHIIUIT paboOTHI Jlazepa

7.2.5

TexHuueckue yCTpOMCTBA:  CHEKTPAJIbHBIN
aHanu3 (CHEKTPOCKOI), Jia3ep, KBaHTOBBIN

KOMIIBXOTEP

7.2.6

[IpakTHueckue paboTHI. Hab6monenue

JIMHEWYATOr0 CIEKTpa




7.3

ATOMHOE A1PO

7.3.1

Metoasl  HAOMIOIEHUS UM PETUCTPALNH

SJICMCHTAPHBIX YaCTHI]

7.3.2

OTkphITHE PaarOaKTUBHOCTH. OnbIThI
Pezepdopna mo  ompeneneHuro  cocraBa
PaJIMOaKTUBHOTO W3ITyYEHUSI. CaoiicTBa
anbda-, Oera-, ramMMa-u3aydeHus. BrnusHue

PaAnOaKTUBHOCTH HaA JXKUBBIC OPTraHNU3MbI

7.3.3

OtkpeiTHE NpOTOHA M HeWTpoHa. HykioHHas
Mozenb spa I eizenOepra — MiBanenko. 3apsia

Aapa. MaccoBoe 4Hcio AApa. H3oTomnsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN 51
MIO3UTPOHHBIN Oera-pacmna. ['amma-

H3JIYUCHHUC. 3aKkoH paaArnOaKTUBHOTI'O pacliaga

7.3.5

OHeprus CBsI3M HYKJIOHOB B szpe. SnepHble

cwibl. [ledekt Macchl sapa

7.3.6

Snepuble peakunu. JleneHne U CUHTE3 sAep

7.3.7

Snepnslii peaktop. TepMoOsSAEpHBI CHHTES.
[Ipobnembl W MEPCHEKTUBBI  SIIEPHOM
SHEPrETHUKHU. DKOoJ0ru4ecKkue aCIIEKThI

AJIEPHON YPHEPTETUKH

7.3.8

OnemMeHTapHbIe YaCTHULBL. OTkpsITHE
IIO3UTPOHA. @yH/1aMEHTAIIbHBIE

B3aHMOHeﬁCTBHH

7.3.9

TexHu4Yeckue ycTpoucTBa: T03UMETp, Kamepa

Bunnscona, simepHblii peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckue  pabotel.  MccienoBanue

TPEKOB YacTHIL (110 TOTOBBIM (hoTOrpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3nus, spKue

3Bé3ZII>I, IIJIAaHETHI, UX BUANMOC IBUXKCHUC

8.2

Comueunas cucrema. IlmaHeTsl 3eMHOI
rpynnbl. [TaHETBI-TUTAHTBI U UX CIYTHUKH,
KapJII/IKOBBIe IIJIAHCTHI. MaJIBIe TCJ1a

CoJTHEUHOU CUCTEMEI




8.3

Commnre, dhotochepa u atMocdepa.

ConHeuHas akTUBHOCTD

8.4

Hctounuk sHeprun CosHua 1 3B€371

8.5

3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTUKH: Macca,
CBETUMOCTb,  paJuycC, TeMmIeparypa, HUX
B3aUMOCBs3b.  JlmarpaMma  «CIEKTpaJIbHBINA
KJJacC — CBETUMOCTBL». 3BE3ALI TIJIAaBHOM
MOCJIEIOBATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY TSt 3BE3 TJI1aBHOM

oCJICAOBATCIIBHOCTHU

8.6

Buytpennee crpoenue 3BE3n. CoBpeMeHHbIC
MpPEACTAaBJICHUA O MPOUCXOKICHUU U 3BOJIIOINN

ComHIia ¥ 38€31. DTalbl )KU3HU 3BE3

8.7

Mineuynsii  Ilyte — nHama [anmaktuka.
CnupanbHas CTPYKTypa I"anaktuky,
pacnpeneneHue  3BE3M, Trasa W IIBUIM.
ITonoxxenne u  nBwxkenue ConHua B
'anaktuke. Ilmockas u  cdepuueckas

oACHUCTeMbI I'alakTUKH

8.8

Tumnel ranakTuk. PaguoranakTuky U KBa3aphl.

YEpHbIe ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmiupenue Bceenennoil. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact wu
panuyc Bcenennoi, Teopus bousbiioro
B3pbIBa. Mojenbe «ropsuert BceneHHON.

PennkroBoe H3nyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménnsle npoGieMsl

aCTPOHOMHUH




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 10 kmacc/ Msxumes I'.5., Byxosnes b.b., Corckuit H.H. mox penakuueii [TaphentreBoit
H.A., AKIHMOHEPHOE o01ecTBo «3naTenscTBO «IIpocsemenne»
» ®usuka, 11 xmace/ Mskumes I'.J1., ByxosueB b.b., Uapyrun B.M. nox penakuueii [TaphenTseBoit
H.A., Akunonepnoe o6miectBo «M3narenbctBo «IIpocBemenner

METOANYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
https://lesson.edu.ru/03/07
https://www.vascak.cz/physicsanimations.php?l=ru
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