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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbix B OI'OC
COO, a Takxke ¢ ydéroMm enepaibHON pabodeil mporpaMMbl BOCIUTAHUS W
KOHIICTIIIUU TIpernojiaBaHusl yueOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTesbHbI€ POTPAMMBI.

Copepxanue mporpaMMbl 1Mo (u3uMke HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHMs, a TAaKXE YUYHMTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMH TpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (U3HKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOI0 MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenenseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYaromuXcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
Hay4HBIN METO/ MO3HAHUS MPU BBHIMOJHEHUN UMW YYEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pA HUJEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHUUIIBI €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTMYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuayl Kypca (Qu3MKu
oObeAMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3nKkM Cc pa3BUTHEM OOIIECTBa, a TakXke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX HKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMH DJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN MOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid SKCHEPUMEHTAIbHOU NESITENBbHOCTH O0yYarolUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padorT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHCOK YYCHHUYECKUX
MpaKTUYeCKUX padoT. BeifeeHne B yKa3aHHOM IMepedHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
o0pa3oBaTeIBHOIO TMpollecca MCXOJd K3 OCOOCHHOCTEH IJIAHUPOBAHHUS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEAJIOKEHHBIX THUIIOTE3.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, MTO3BOJISIFONINE MPUMEHSATh NU3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M WHTETPUPYS 3HAHHUS U3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3UKU TOKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamme mo (QpU3uKe YYeHUYECKUX MPAKTUYECKUX padbOT U JAEMOHCTPALMOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHUU C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKEe KIIOYEBbIX JEMOHCTpAIMil AJis
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
M3YUYEHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHSI MaTepuH U (PyHAaAMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Lene oOecreuynBaeTCsl pelieHUeM CIeAyIoUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHWs pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOMN
bu3ndeckol MOENbI0, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3gaHue pU3NUECKO MOJIENN, aJIEKBATHON yCIOBHSIM 3a/1a4H;

e TMOHUMaHHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JIeATEILHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanus oTBoguTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 knacce — 68 yacoB (2 yaca B HEJEIHO).

[Ipennmaraemeiii B mporpamMme M0 (QU3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
pPOBENECHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
0COOCHHOCTEHN 00yYarOmUXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIIBI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHuWe. J[BUKEHHME  MaTepualbHOM TOYKHA MO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIETIHbIE U PEMEHHBIE MTepeayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBeiii  3akoH  Herotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIkKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Tase.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHECHHUE: MOAUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MaICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHME HMMITYJbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nebopMupoBaHHONW  mpyxuHbl.  [loTeHIManpHas  SHEprusi Tena  BOIU3H
MOBEPXHOCTH 3€MJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aUMOJICMCTBUSL YacCTUI] BelIeCTBA. MoJeNIu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJBIX TS U 0OBSICHEHWE CBOMCTB BEIIeCTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BewecTBa. ['paduueckoe mnpencTaBieHne H3O0MPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiTel 10 MU PY3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HWICAJIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsl TEeIUIOEMKOCThH BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTHUYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OmBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbId map. YaelbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEpPUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopvie padbonvl

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKHA U IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hanpsok€HHOCTh 3yeKTpuyeckoro mojis. IIpuHiun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoémkocTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTUBJIECHUE BEILECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHibl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTpOABKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue 251eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCA C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumore3a, (punyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JHUHEWHAss QyHKIuS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UWHAyKUuH. [IpuHumn cynepro3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapThHA JNWHWKA MarHUTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOIABMXKYINAs CHJIAa HWHAYKIMM. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHHME CaMOMHIYKLIHH. OJEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOABMXKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpanienue s3Hepruu Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMHU KoJieOanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennpiii TOK. CuUHYCOWJAIbHBIM MEpPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Nepeaadya U MOTPEOICHUE AINEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KATYIIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOI0 TOKa B LENM W3  IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WuTtepdepenims u iuppaxiys MeXaHH4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUAeHUs. Paqnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meun.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaGmronenue oTpaxkeHus U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
OoHOpOIHOMU cpene. JIyd cBera. ToueUHBI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKale.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbBI yroJl IOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparoux U paccenBaromux JuH3ax. Gopmysia TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JIMH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
IJaBHBIX ~MAaKCMMYMOB TpH TAJ€HHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TEeJIeCKOIN, BOJOKOHHAs
ONTHUKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JTMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenne natepdepeHInu CBeTA.

HaoOmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanne CBOMCTB N300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panunpl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPrUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, CoTHEYHAas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Imanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnornonieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBeie cBoiicTBa yactull. Bosiasl 1e bpoitis. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHelyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

DOHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanne TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Otanbl pa3BUTHUS aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKCHHE.

ComnHeunast cucrema.

Connue. ConHeuyHasi akTUBHOCThb. McTounuk sHeprun CoyiHIIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpalbHBIM KJIacc —
CBETHUMOCTBE». 3BE31BI TJIAaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOoJylmapus U ipKue 3BE3/bI.

HaoGmonenus B Teneckon JlyHbl, utaneT, Mieunoro [1yTu.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU cepax MesTeTIbHOCTH YeJIOBEeKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTUHE MUPA, pOJib (PU3UUYECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumoTe3a, (puanyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBUKECHHS B )KUBOW MPUPOJE, ONTUUECKUE SIBIICHUS B KMBOW MPUPOJIE, IEUCTBHE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenady, TIEHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIMOHHAS II€Yb, pajap, pPaaAUONPUEMHHUK, TEIEBU30D,
anteHHa, TeiedoH, CBY-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOCCIICUHUTH JTOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B IMPOIECCE peaav3alid OCHOBHBIX HAIPaBICHUHN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYECKHX TI'yMAaHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpPraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUE€HOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3NUecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IMyHbIM cdepaMm mpodhecCHOHATBHOU IEATETHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIel YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4HOW JEATEIbHOCTH, TI'OTOBHOCTH B IIpOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIMPOBATH W aKTyalW3upoBaTh  MpPoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCNSITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



BJIAJ€Th HaBBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHON NEATEIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJ/IOB pelIeHusl 3a/iay (PU3UYECKOTO COJAEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJETh BHJIAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TPEOOPa30OBAaHUI0O W TPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh U (OPMYJIUPOBaThL COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruHaIbHbIE MOAXObI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
WMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBbHO OCYLIECTBISATh MOMUCK, aHaJu3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3HAYeHUs] UH(POpPMAIIMU U TIEIEBOM ayAUTOPHUH, BEIOUpasi ONTUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHH,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YaCcTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOTO yYaCTHUKA KOMAaHIbl B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranuzamnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEILHYIO NEATEILHOCTh B 00IacTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj1a4, TJIaH BBITOJIHEHUS TPAKTHIECKON PabOThI ¢ yUETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMH B 00JacTH
(bU3HKHK, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
NeSTebHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oO0Imero oOpa3oBaHUs Yy OOyYarONTUXCS
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHH€, BUJICTh HAMPaBICHUS Pa3BUTHsI COOCTBEHHOW dMOITMOHAIBLHOU CEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCH K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMU, BKIIIOYAIOIIEH CTpEeMIIEHHE K JOCTHUKEHUIO 1N U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (PU3NUYECKUE SBICHHS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericTeue Ten, auddysus, OPOYHOBCKOE JABUKEHHUE, CTPOCHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €r0 HarPEBaHUH B 3aKPHITOM
COoCyJlie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUil CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHs JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATessl; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUCHUSI W CAWHHIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMUMHY C APYTUMH BEJIUYUHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHBI U MIPUHILMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TETUIOBOTO JABHKEHUS MOJICKYII C
a0COTIOTHON TeMIlepaTypou, MEePBhIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U MCHOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYHHBI U (POPMYJIBL,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYKIAEHUI € ONOpPOd HAa H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLuio;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OO0paIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKaloLIeH cpene;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PalMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBAThH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIa/] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPAa;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpHU penieHuH (PU3NYECKUx
3aj1ad;

pacrio3HaBaTh (pU3MUECKUE SIBJICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboToanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOES AaBICHNE, BOSHUKHOBEHHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW UCKYCCTBEHHAas

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IIPOIECCHI), HCIOB3YsS (PU3NYEeCKHe BEIUYHHBI:
DIICKTPHUCCKHUI 3apsjl, CHJia TOKa, JJICKTPHUYECKOE HANpPSIKCHHE, DJICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOIB3YEMBIX BEIWYUH, WX OO0O3HAUCHUS W EAUHUIILI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JTAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |



4acTOTa CBETA, DHEPTUs U UMIYJIbC (POTOHA, MEPHUO]T TOJIypaciiajia, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JIPYTUMHU BEJIUYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHaA Mg poTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOr0 4HUcla, MOCTyJathl bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUNOTE3y YyYeOHOTO JKCIIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJE TAOIUI U
rpaduKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM HCCIICI0BaAHUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJisI €€ pEeIIeHUs, MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUNBYIO
LENOYKY PACCYKJIECHHN C OMOpOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(OpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
¥ TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSCHATh NPUHIMUIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBHUS UX 0€30MacHOTO UCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3J0POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpYyIIE C BBHIIOJHEHUEM pA3JIMYHBIX COIMANBHBIX pOJEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.
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TEMATHUYECKOE IIJTAHUPOBAHME'

10 KJIACC
HaumenoBanue
Ne OCHOBHBIE BUJIBI JE€ATEIHHOCTH
pa3ziesioB U TeM [IporpammHoe conepxanue
/11 o0yJaronuxcs

y4eOHOro npeaMera

Pa3znes 1. ®u3uka u MeTOIbI HAYYHOTO MO3H

AHUA

1.1 | ®usuka u METOJIbI 2 du3uKa — HayKa O IPUpOJIE. N3ydeHne Hay4HbIX (3MIUPUYECKUX

HAy4HOT'O MO3HAHUS Hay4Hble MeTO1bI MO3HAHUS U TEOPETUYECKHX ) METOA0B O3HAHUS
OKPY’KaloIlero MHUpa. OKPY’KaloIlero MUpa.
Ponb sxcniepumenTa u Teopun OO6cy>xaeHue rpanull IPUMEHUMOCTH
B [IPOIIECCE TO3HAHUS IPUPO/IBI. (buU3HUECKUX 3aKOHOB U TEOPUH.
DKCIIEpUMEHT B (PU3UKE. Pa6ora B rpymme 1o moAaroToBke
MonenupoBanue pU3NYECKUX KOPOTKHUX COOOIIEHUI O pOJIK U MECTE
SIBJIEHH U Tipo1ieccoB. HayuHble (bU3UKH B HAYKE U B IPAKTUYECKOM
runote3bl. u3nuecKue 3aKOHbI NEeSATENbHOCTH JIIOJEH.
¥ TeopuH. ['paHuipl npuMeHUMOCTH | JIeMOHCTpanys aHaIOTrOBbIX
¢uznyeckux 3aKoHOB. [IpuHLIHTT U UG POBBIX U3MEPUTETHHBIX
COOTBETCTBHUSL. npuOOpPOB, KOMITBIOTEPHBIX JATYHKOB.
Ponb u mecTo dpuzuku OcBoeHUE OCHOBHBIX PUEMOB pa0OThI
B (pOpMUPOBaHUU COBPEMEHHOM ¢ uu¢poBoi 1abopaTopueil mo ¢pusuke
Hay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIETENBHOCTH JIFOAEH

Uroro no pazgeny 2

1 o
HpI/I paspa60T1<e pa60qu/I nporpaMmmbl B TEMAaTUYCCKOM IUIAHUPOBAHUU JOJIPKHBI OBITH YUYTCHBI BO3MOKHOCTU HCIOJB30BAHUA SJICKTPOHHBIX (]_II/I(I)pOBLIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIOMMXCS YIeOHO-METOAMYECKUMHU MaTepruallaMy, COIep:KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBLCTBY 00 00pa30BaHHH.
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Pa3nen 2. Mexanuka

2.1

Kunemartuka

Mexannueckoe JBHKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwxkeHnsa. Cucrema oTcueTa.
Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeHsIs
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHHE MaTepuaJbHON TOUKH,
UX MIPOEKIMU HA OCU CUCTEMBI
koopauHat. CiioxxeHue
MEPEMEICHUMN U CITOKECHUE
CKOpPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH

Y [IEPEMEILICHUS MATEPUAITBHOM
TOYKHU OT BPEMEHHU.

CBoOoaHOE najieHue. Y ckopeHue
CBOOOTHOTO TaJICHMUSI.
KpuBonunenHoe 1BUKEHHE.
JIBMKeHre MaTepuagibHON TOYKHU
10 OKPYKHOCTH C IMMOCTOSTHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHAsI CKOPOCTb.
[Tepuon u yactoTa oOpareHus.

IleHTpOoCTpEMHUTENBHOE YCKOPEHUE.

TexHndeckne ycTpoucTaa

[IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOI'O IBUKEHUS C LEIbIO
ONpEeJEIEHUs] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKITY
My TSMU, TPOHJCHHBIMH TEJIOM

3a mocie0BaTeNIbHbIC paBHbIC
IPOMEXYTKH BpEMEHU

P paBHOYCKOPEHHOM JIBIKEHUH

C HAYaJIbHOM CKOPOCTHIO, PABHOM HYJIIO;
W3y4YCHUE JBIKCHUS IIAPUKA B BA3KOM
KUJIKOCTH; U3yUCHHE JIBXKCHUS TENa,
OpOIIEHHOT'0 TOPU3OHTAILHO.
OOBsicHEeHUE OCHOBHBIX ITPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CIUJOMETP, IICITHBIC

Y PEMEHHBIE TIePeIaun IBIKCHUS;

U yCIIOBUI WX 0€30MacHOTO
UCIOJIb30BAHUS B TIOBCETHEBHOM
KHU3HU.

Petienue pacueTHbIX 33724 C SBHO
3aIaHHOU (PU3HYECKON MOJIENBIO

C HCTIOJIb30BaHMUEM OCHOBHBIX (DOpPMYT
KHHEMAaTHKH.

[TocTpoenue n ananus rpaduKkoB
3aBHCUMOCTEH KMHEMAaTHYECKHIX
BEJIMYHH OT BPEMEHU

JUTsl PABHOMEPHOTO
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U IPAKTUYECKOE IPUMEHEHHE:
CIUIOMETP, JIBUKEHUE CHAPSIOB,
LIEIIHBIE ¥ PEMEHHBIE [Iepe1aun

Y PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBUOKCHMSL.

Pacno3HaBanue Gpu3NUECKUX SIBJICHUM
B YUEOHBIX ONBITAX U OKPYKAIOIIeH
KHU3HU: PaBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBUKEHHE, CBOOOAHOE Ta/IeHuE Tell,
JIBUYKEHUE TIO OKPYKHOCTH.
Onucanue MEXaHUYECKOTO IBUKEHUS
C MCMOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, YTh,
NepeMELIEHUE, CKOPOCTh, YCKOPEHUE.
Pa6ora B rpymnmnax npu rmjiaHupOBaHUH,
IPOBEJCHUM U UHTEPIIPETALUU
pE3yJIbTATOB OIBITOB U aHAJIU3E
JIOTIOJIHUTEIbHBIX UCTOUHHUKOB
uH(pOpMaIUK MO TeMe

2.2

Jlnnamuka

[IprHIMI OTHOCHUTEIBHOCTH
lNamunes. Ilepsbii 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCUETA.
Macca rena. Cuna. IIpunuun
CyIEpHOo3uLMKU Cril. BTopoit 3aKoH

Hprorona s MmaTepuanbHON TOUKH.

Tpernii 3akoH HeroTona

JUTSI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOTI'O TSATOTECHMUS.
Cuna tsxectu. [lepBas
KOCMHUYECKAsI CKOPOCTb.

CpaBHEHHE MacC B3aUMO/ICHCTBYIONTIX
TEJL.

M3yueHune 3aBUCUMOCTH CHJIBI
yIPYTOCTH OT AeOpMaIlii; CPABHEHHUE
CHJI TPEHHUSI ITOKOSI, KAYCHUS

Y CKOJIbYKCHHSI.

OOBsICHEHHE HEBECOMOCTH.
[TpoBeeHne SKCIIEPUMEHTA!
UCCIICIOBAaHHE 3aBUCUMOCTH CHIT
yIPYTOCTH, BOZHUKAIOIIHX

B TIPY>KHWHE ¥ PE3MHOBOM 00pa3siie,
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Cuia ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buapl Tpenus (Mokos,
CKOJIb>KECHHSI, KAUEHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUS CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koappuuuent
TpeHus. Cuia COpOTUBICHUS
IpU ABWXKEHUU TeJIa B )KUJIKOCTH
WM Ta3e.

ITocTynarenpHOE 1 BpalaTeIbHOE
JBIDKEHUE a0COJIIOTHO TBEPAOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpaieHus. [lnedo cuibl. Y cmoBus
paBHOBECHS TBEPJIOTO Tea.
TexHuueckne ycTponcTBa

Y [IPAKTUYECKOE IPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT ux AedopMaIin; H3yICHHUE
JBKEHUS OpyCKa M0 HAaKJIIOHHOM
IIJIOCKOCTH; UCCIIEIOBAHUE YCIOBUI
PaBHOBECHS TBEPAOTO Tejla, UMEIOIIETO
OCh BpalleHHUs.

OOBsicHEHE 0OCOOCHHOCTEH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUYKEHUS,
CBOOOTHOTO ITaICHUS TEJ, JIBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMUPHOTO TATOTCHUSL.
OOBsiCHEeHHE OCHOBHBIX ITPHUHIIUIIOB
JIEUCTBUS NOAIINITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHUSI.
OOBsiICHeHHE JBMKCHHS HCKYCCTBEHHBIX
CITy THUKOB.

Perienne pacueTHBIX 3a/1a4 C IBHO
3aIaHHOM (PUBHYECKON MOJIEIBIO

C HCIT0JIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT TMHAMUKH.

PacmosnaBanue Gu3nUeCKUX SBICHHM
B YUCOHBIX OIBITaX M OKPYIKaOIICH
YKU3HH: MHEPIIHS, B3aUMO/ICHCTBHE TEJI.
AHam3 GU3NIECKUX MPOIECCOB

1 SIBJICHUH C UCIIOJIb30BAHHUEM 3aKOHOB
Y TIPUHIIAIIOB: 3aKOH BCEMHPHOTO
tarorenus, |, || u III 3akonsl HeroToHa,
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IPHUHOUII CYIICPIIO3ULINK CUJI, ITIPUHIIUII
PAaBHOIIPABHOCTHU MHEPIHAJIbHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXpaHEHUs
B MEXaHUKe

Nmnynbc maTepuanbHON TOUYKU
(Tena), cUCTEMBI MaTepUATIbHBIX

ToueK. IMIyJIbC CUIIbI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHHUS
umnyJibca. PeakTuBHOE ABMKEHHUE.

Pabora cusnbl. MOIIHOCTH CUIIBL.
Kunernueckas sneprus
MarepuaibHOU TOUKU. Teopema
00 U3MEHEHUU KMHETUYECKON
DHEPIUH.

[TorenunanbHas sHEpTUS.
[TorenuunanbHasg YHEPrUs ynpyro
nehOpMHUPOBAHHOMN TIPYKUHBI.
[ToreHumManbHas SHEPTUs TENA
BOJIM3Y TTIOBEPXHOCTH 3EMIIH.
[ToTreHumanbHbIE U
HEIMOTEHINAIbHbIE CUIIbL. CBS3b
paboOThI HEMOTECHIIMAIBHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpaHEHMSI MEXaHUYECKOM
SHEPTUH.

Yupyrue u Heylpyrue
CTOJIKHOBEHMUSI.

[IpoBeaeHnE 3KCIEPUMEHTA: U3YUCHUE
a0COJIFOTHO HEYNPYTOro yaapa

C MIOMOIIIBIO JIBYX OJJMHAKOBBIX
HHUTSHBIX MasITHUKOB; UCCIICOBAHUC
CBSI3U Pa0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON IHEPIUU TeJla

Ha IPUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

Onenka a0COJIFOTHBIX ¥ OTHOCHTEIbHEIX
MOTPEITHOCTEH U3MEPEHUN (PU3NUESCKUX
BCIIMYMH.

Perienre pacueTHBIX 3aJ1a4 C SIBHO
3a1aHHOM (PU3UYECKON MOJICIIBIO

C MCMOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (opMyIJ1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUS.

Penienne kauyeCTBEHHBIX 3a1a4

C OMOPOW HA U3YUYEHHBIE B pA3EIe
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3HYECKUE SBICHUS.

Onurcanue MEXaHUYECKOTO JBMIKCHUS

C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: UMITYJIbC T€JIa, KHHETUYEeCKas
SHEprus, NOTCHIMAJIbHAS YHEPTHUS,
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TexHuueckue ycTpomucTaa

Y MIPAKTUYECKOE NTPUMEHECHHUE:!
BOJIOMET, KOIIEp, NPYKUHHBIN
MUACTOJIET, IBUKCHUE PAKET

MexaHu4ecKas paboTa, MexaHUYeCKast
MOII[HOCTb.

AHaM3 PU3NYECKUX NPOIECCOB

U SBJIEHUH C UCIIOJIHL30BaHUEM 3aKOHA
COXpaHEHUST MEXaHUYECCKOW dHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsAcCHEHHE OCHOBHBIX MPUHITUIIOB
JEHUCTBUS U TPAKTHYECKOTO
MPUMEHEHUS TEXHUIECKUX YCTPOUCTB,
TaKMX KaK: BOJOMET, KOIIep,
NPY>KUHHBIN TTUCTOJIET.

OObsicHEHHE JIBUYKEHUS PAKET C ONTOPOH

Ha W3y4YCHHbIC PU3NUECKHE BEIIUUNHBI
1 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue Npu MOATOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUI

TSl TIOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPOPETALUM U TIPECTABICHUS
uH(popMaIu, KpUTHUECKUN aHATU3
noJiy4aemMou uHpopManuu
[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIe0BaHUN 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYHH, TPOBEPKA
MPEIIOKEHHBIX TUIOTE3

Hroro o pazgeny

18
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Pa3nen 3. Mogiekyasipaasi pu3uka U TepMOAMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH U UX OIIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep ABUKCHUS

Y B3aUMOJICHCTBUS YaCTHIL
BeliecTBa. Moaenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3TUX MoJenen. Macca

¥ pazMepbl MoieKyJl. KonnuectBo
BemlecTBa. [loctosiHHass ABoraapo.
TerioBoe paBHOBECHE.
Temneparypa u ee U3BMEPEHHUE.
[Txama remneparyp Llenscus.
Mojens naeanpbHOro ra3a.
OcCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UJEATBHOIO rasa.
AOcooTHas TeMreparypa Kak Mepa
CpeaHeEN KMHETUYECKOW JHEPTUun
TETUIOBOTO JIBUKEHUS YaCTHII ra3a.
[IIxana Temneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHE
MenpaeneeBa—KitanerpoHa.

3akoH JlanbToHa. M3omporiecchl

[IpoBeneHue 3KCIIEpUMEHTA:
orpeJielIeHue MacChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00beMa KOMHATHI, 1aBJICHUS
Y TEMIIEPATYPhI BO3yXa B HEM;
UCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Ornenka abCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEpEeHUN (PU3nIeCKux
BEJIMYHH.

OObsicHEeHHE OCHOBHBIX TPUHITUIIOB
JelCTBUI TepMOMETpa U GapomeTpa

U YCJIOBUI UX 0€30MacCHOr0
UCIIOJIb30BAHUS B IOBCETHEBHOMN
KU3HU.

Pacno3naBanue Gpuznyueckux siBICHUI

B y4€OHBIX ONBITAX U OKPYIKaIoIIen
XKU3HU: U Py3usi, OpOyHOBCKOE
JIBIKEHUE.

OrnrcaHue TEMIOBBIX SABICHUN

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIeparypa,
CpeIHssl KHHETUYECKasi SHEPTUsl
Xa0TUYECKOTO ABUKEHHS MOJIEKYI,
CpeIHEKBaIpaTUYHAsi CKOPOCTh
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B UJICATBHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue yCcTporucTaa

U IPAKTHUYECKOE TPUMEHEHUE:
TepMOMETp, ObapomeTp

MOJIEKYI.
AHam3 PU3NIECKUX MPOIECCOB

U IBJCHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEH
KMHETUYECKOW DHEPTUU TEITIOBOTO
JBYKEHUS MOJIEKYJT ¢ a0COIIOTHOU
TEMIIEPATYPOH.

Pelienrie pacyeTHbIX 3a/1a4 C IBHO
3aTaHHOM (PU3HYECKON MOICIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX
nosioxxeHuit MKT, 3akoHoB 1 hopmyt
MOJICKYJIIPHOUN (PU3UKH.

Pabota B rpynmnax npu rjiaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALINU
pEe3yJIbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAIUH TI0 TEME

3.2

OCHOBBI
TEPMOMHAMUKH

10

TepMmoarHaMuyecKas CUCTEMA.
BuyTpennss sneprus
TEPMOJNHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ M3MCHEHHS.
KomuuectBo TemioTs u pabdora.
BHyTpeHHs1s1 5HEPrHsI OMHOATOMHOTO
HAeaJIbHOI0 ra3a. Buabr
TEIUIONEpPEauu: TEIJIONPOBOAHOCTb,
KOHBEKIYS, U3JIyUYEHHUE. Y IeJIbHast
TEILUIOEMKOCTH BEILIECTRA.

[IpoBeeHME FKCIIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEIJIOEMKOCTH BELIECTBA.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3nIecKux
BEJINYMH.

N3yuenue Mmopeneii mapoBoit TypOUHBI,
JIBUTaTellsl BHYTPEHHETO CTOPAHMS,
PEaKTUBHOTO IBUTATEIIA.

OOBsicHeHHE MPUHITUIIOB ICUCTBUS

Y YCJIOBHUI 0€3011aCHOTO HCIIOIh30BaAHUS
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KonunvecTBo TenmnoTsl

IpH TeIUIonepeiaye.

[Toustue 00 agnadbatHOM
npouecce. [lepBbiii 3aKOH
TEPMOIUHAMUKH.

[IprumeHeHune nepBoro 3akoHa
TEPMOJAUHAMUKH K U30TPOLIECCaM.
I'paduueckas maTEpHIIpeTaIvs
paboThI raza.

BTopoii 3aK0H TEPMOAMHAMUKHU.
HeobOpatumocTs nporieccos

B [IPUPOJIE.

TennoBble MamHbL. [[pHHIMTIBL
JENCTBUA TETJIOBBIX MAITUH.
[IpeobpazoBanus sHEPrUU

B TEIJIOBBIX MaIllMHaX.
Koadpunment noneznoro aeictpust
TEIUIOBOM MaIlIMHBI.

Huxn KapHo u ero ko3¢ duiueHT
IIOJIE3HOTO IEHCTBUSL.
DKOJIOTUYECKUE MTPOOIIEMBI
TETJIOOHEPTETUKHU.

TexHuueckue ycTpomucraa

U TIPaAKTUUECKOE MTPUMEHEHHUE:!
JIBUTATE]Ib BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOJUIBHUK,
KOHTUIIMOHED

B ITOBCEHEBHOM JKM3HU JABUTATENS
BHYTPEHHETO CTOpaHHUsl, OBITOBOTO
XOJIOIUJIbHUKA, KOHJIULIUOHEPA.
Omnucanue CBONCTB TN U TETJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3HUeCcKUX BEJIMYMH: 1aBJICHUE ra3a,
TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHH:ISl SHEprusi, padoTa rasa.
Petienue pacueTHbIX 33724 C SBHO
3aIaHHOM (PUBUYECKON MOJENBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYJT MOJICKYJISIPHOU (PU3UKH

U TEPMOJAMHAMUKHU.

Penrenne kauecTBEHHBIX 33124

C OIIOPOM Ha M3YUYEHHBIE B pa3Jiene
«MonekynsipHast pu3nka

Y TEPMOJANHAMHUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKue
SIBIICHUSL.

Pabota B rpynnax npu aHanuse
JOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpMAaIH TI0 TEME
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3.3

ArperarHbie
COCTOSIHUS BEIIECTBA.
da30BbIe NIEPEXO/IbI

[TapooOpa3oBaHue U KOHICHCAIUS.
HcnapeHue u KUneHue.
AOCOIIIOTHAs ¥ OTHOCUTENIbHAS
BJIQKHOCTB BO3yXa. HackImeHHbIn
nap. Y ienbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD

TEMIEPATypPbl KUIIEHUS OT JABJICHUS.
TBepnoe Teno. Kpucramnmmueckue

u amopdHbIe Tena. AHU30TPOIUS
CBOMCTB KpUCTALIOB. JKuKue
kpuctaiibl. COBpeMEHHbBIE
marepuansl. [LiaBnenue

Y KpUCTAJUIU3auus. Y AeIbHAs
TerioTa masieHus. Cyoaumanus.
VYpaBHeHue TeroBoro OansaHca.
TexHuuecKkne ycTponcTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KaQJIOPUMETP, TEXHOJIOTUH
MOTYy4YE€HHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HAaHOMATEPUAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeaeHrE FKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Ornenka aOCONIOTHBIX U OTHOCHTEIIHLHBIX
MOTPEIIHOCTEN U3MepeHui (HU3NUECKUX
BEJIMYMH.

N3yuyeHue CBOMCTB HACBHIIIEHHBIX

1apoB, CIOCOO0B U3MEPEHHUS
BJIAYKHOCTH.

Habmronenne xureHust

MIpU TOHUKEHHOM JIaBJICHUH,
HarpeBaHusl U MJIABICHUS
KPUCTATAYECKOTO BEILIECTBA.
OOBsicCHeHHE MPUHITUIIOB ICUCTBUS

1 yCJI0BUM 0€301aCHOTO UCTI0JIb30BAHMS
B IMOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETpaA, KAJIOPpUMETpA.

N3ydyeHne TeXHOJIOTUI HNOJIy4YEeHUS
COBPEMEHHBIX MaTEPHaJIOB, B TOM YHCJIE
HaHOMATEPHUAJIOB.

Peliienrie pacyeTHBIX 3a/1a4 C SIBHO
3aIaHHOM (PUBUYECKON MOJIEIBIO

C MCMOJIb30BaHHUEM yPaBHEHUS
TEIJIOBOro OajiaHca.

Penienne kauecTBEHHBIX 3a1a4

C OIIOPOW HA N3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3UICCKHE
SIBIICHUS T10 TEME.
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Pacnio3naBanue ¢pu3nuecKkux SBICHUMA
B y4E€OHBIX ONBITAX U OKPY Karolen
XKU3HU: 1epopmarivs TBEpIbIX Te,
HarpeBaHue U OXJIAKJIEHUE Tell,
U3MEHEHHUE arperaTHblX COCTOSTHUM
BEIIECTBA M 00BICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT MOJICKYJISIPHOM
buzuKu.

Hcnonp3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTUI JJIsl TIOUCKa,
CTPYKTYPHUPOBaHUSI, UHTEPIPETALIUU
U TIpeJICTaBlIeHUs UHPOpPMALIUU TIPU
MOATOTOBKE COOOIIEHUI O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOJVHAMUKYU B TEXHUKE

Y TEXHOJIOTHSX

Uroro no pazgeny 24
Pa3znen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 Onektpuszauus Tei. dnekTpudeckuil | [IpoBeseHne skcepuMenTa: u3MepeHue

3apsan. JBa BUa 3JIEKTPUYECKUX
3apsnoB. [IpoBoaHuKw,
JTUAJIEKTPUKHU U TTOIYTIPOBOJHUKH.
3aKOH COXpaHEHUS JIEKTPUIECKOTO
3apsna.

B3aumopeiicTBue 3aps/10B. 3aKOH
Kynona. ToyeuHblii 371EKTPUUECKUN
3apsi. DNEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOIOTHBIX ¥ OTHOCHTEIHLHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYHH.

N3yyeHue npuHIMIIOB 1€UCTBUS
AIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCaTopa.

M3ydeHne NpUHLIMIOB IEHCTBHS
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HanpskeHHOCTB 37EKTpUYECcKOro
noJist. [IpuHIuMn cynepno3uium
AJIEKTPUYECKUX ToJieH. JInnuum
HaIPSKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

Pabota cui a5ekTpocTaTH4ecKoro
noJia. [Torenuuman. PazHocts
noTeHunanoB. [IpoBoHUKY 1
JUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM TIOJIE.
JnanekTpuyeckas IpOHULAEMOCTb.
DnekTpoeMkocTb. Konaencarop.
DIJIEKTPOEMKOCTb JIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOT0 KOHJIEHCATOopA.
TexHnueckne ycTpomucTaa

Y [IPAKTUYECKOE ITPUMEHECHHUE:!
AIIEKTPOCKOIL, AIEKTPOMETP,
AJEKTPOCTATUYECKAs 3aIlNTA,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOIUPOBAJIbHBIN
arnmapar, CTpyHHbIN TPUHTEP

U YCJIOBHI O€30MacCHOI0 NPUMEHEHUS
B IIPAKTUYECKON JKU3HH,
KOIIMPOBAJIBHOIO anmapara, CTpyHHOro
IIPUHTEPA.

PaccMmoTpenue gpuznueckux o
CHOBAHUM JJIEKTPOCTATUYECKON
3aIIUTHI U 3a36MJICHUSA
AJIEKTPOIIPUOOPOB.

Pemrenne pacyeTHbIX 3a/1a4 C ABHO
3aJTAaHHOM (PU3HYECKON MOCIBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GOPMYJ SJIEKTPOCTATUKH.

Pemrenne kayecTBEHHBIX 3a1a4

C OTIOPOi1 HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHUS DJIEKTPOCTATHKHU.
PacrioznaBanue pu3nvecKkux siBIEHUN
B Y4€OHBIX ONBITAX U OKPY Karolen
KU3HU: DJIEKTPU3ALMS Tell,
B3aMMOJEMCTBHE 3apsi/10B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (pOpMy
DJIEKTPOCTATUKH.

Onucanue U3y4eHHbIX CBOWCTB
BEILIECTBA U DJICKTPUUECKUX SBICHUN

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: DJICKTPUYECKUN 3apsi,
HaIIPSKEHHOCTD AJIEKTPUYECKOTO OIS,
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NOTEHINAJI, PA3HOCTh MOTEHI[UAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 pu3nYeCKUX MPOIECCOB

U SIBJIEHUH C UCIIOJIb30BaHUEM
($u3NYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUs AIEKTPUUECKOTO 3apsija,
3akoHa Kynona.

Pabota B rpynmax npu aHanuse
JOTOJTHUTENBHBIX UCTOYHHUKOB
uH(OpPMAIUU U MOATOTOBKE COOOIIEHUIA
0 IIPOSIBJICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKPY’KaIOIIEH KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

IlocTossHHBIN

C-)JIGKTpI/I‘-IGCKI/Iﬁ TOK.

Toku B pa3IuaHbIX
cpenax

12

DIIEKTPUYECKUM TOK. Y CIIOBUS
CYLIECTBOBAHUS AJICKTPUUECKOTO
toka. Mcrounnku Toka. Cuiia Toka.
ITocTOSIHHBIN TOK.

Hampsoxenue.

3akoH OMa J1J1g ydacTKa Ieu.
DJIEKTPUUECKOE COIPOTUBIICHUE.
VY 1e51bHOE CONIPOTUBIICHUE
BellecTBa. [locnenoBarenbHoe,
napayjieIbHOE, CMEIIAHHOE
COCJIMHEHUE MMPOBOITHUKOB.
Pabora snexTpryeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
3JIEKTPUUYECKOTO TOKA.

[IpoBeneHne dSKCIEpUMEHTA: U3YUYEHNE
CMEILIAaHHOT'O COCIMHEHUS PE3UCTOPOB;
n3Mmepenne J/]C ncrouHmka Toka u ero
BHYTPEHHETO CONPOTHUBIICHUS;
HaOJI0ICHUE DJIEKTPOIN3a.

OneHka abCOJIFOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEpPEeHUN (PU3NYECKUux
BEJINYMH.

OOBbsicHEeHUE TPUHIIUIIOB IEHCTBUS

Y yCJIOBHI 6€3011aCHOT0 MPUMEHEHHUS
aMIIEpMETPA, BOJIBTMETPA, PEOCTATA,
VCTOYHUKOB TOKa,
AIIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTENBHBIX MTPUOOPOB,
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DIIEKTPOJIBUKYIIAS CHIIA U
BHYTPEHHEE COIPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH OMa

TSl TIOJTHOM (3aMKHYTOM )
anexTpruueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJUIOB. 3aBUCUMOCTD
CONPOTUBJICHUSI METAIIJIOB

OT TEMIIepaTyphl.
CBepXIpOBOJIUMOCTb.
DNEeKTPUYECKUN TOK B BAKyyMe.
CBOIICTBa 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBoauuku. CoOcTBEHHAS
U TIpUMeCHasi IPOBOJUMOCTD
MOJyIpOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TomynpoBOTHUKOBBIE TIPUOOPHI.
DNEeKTpUYECKUd TOK B pacTBOpax
Y pacIuiaBax 3JIEeKTPOJIUTOB.
DNEKTPOAUTHYECKAS JUCCOLIUAIIHS.
DIIEKTPOJIN3.

DNEeKTpUYECKU TOK B ra3ax.
CaMOCTOATENBHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Momnnus. [1na3zma.

TexHuyeckue ycTporucTaa

TEPMOMETPA CONIPOTHUBIIEHUS,
BaKyyMHOTO JIM0/1a, TEPMUCTOPOB U
(bhOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JTMOJIOB, TaJIbBAaHUKH.

Petiennie pacueTHbIX 3a/1a4 C SBHO
3aJJaHHOMN (PU3HUECKOU MOJIEITHIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyin Temsl «IlocTossHHBIN
AIEKTPUYECKUN TOK».

PacrioznaBanmue Gpu3HUeCcKUX SBJICHUM
B YYEOHBIX ONBITaX U OKPYIKaOIICH
YKU3HU: TIEKTPUUECKas IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHuTHOE JEUCTBUS TOKA.

AHaJIN3 PTIEKTPUUECKUX SABJICHUM

Y TIPOLIECCOB B LIETSX HOCTOSIHHOTO
TOKA C UCTI0JIb30BAHHEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOTO U NAPAILIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Ornrcanne N3y4YeHHbIX CBOMCTB
BEILIECTB U DJICKTPUYECKUX SABICHUN

C HCTOJIb30BaHUEM (U3HUECKUX
BEJIMYWH: DJICKTPUUYECKUH 3apsi, Cuiia
TOKQ, JIEKTPUUECKOE HAMPSKEHUE,
AIEKTPUUYECKOE CONPOTUBIICHHUE,
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Y IIPAKTUYECKOE IPUMEHEHHE:
aMIiepMeTp, BOJIBTMETP, PEOCTAT,
VCTOYHHKH TOKa,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3IEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN MO/, TEPMUCTOPbI

1 (hOTOPE3UCTOPBHI,
HOJIyIPOBOJIHUKOBBIN 1HOJ,
rajlbBaHUKa

pa3zHocTh noTeHuanos, IJ1C, padota
TOKa, MOIITHOCTh TOKa.
Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJISI IOKCKA,
CTPYKTYpPHUPOBaHUS, UHTEPIPETALIUU
U TIpeCTaBIeHUs HH(OPMAIIUH

P MOJITOTOBKE COOOIIEHUI
0 IPUMEHEHUH 3aKOHOB OCTOSIHHOTO

TOKA B TCXHUKEC N TCXHOJIOTHAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HanmenoBanue
No KommaectBo OCHOBHBIE BU/IBI JICATEIBHOCTH
pa3aeioB U TEM [IporpamMmmHoe coziepkanue
n/n 4acoB o0y4aromuxcs
y4eOHOTO IpeaMeTa
Pazgen 1. dinexkrpoguHammuka
1.1 | MarauTHOe ToJIe. 11 [TocTOsIHHBIE MArHUTHI. [IpoBenenre FKCIIEPUMEHTA: U3YUYCHHUE

DneKTpoMarHuTHas
UHTYKITAS

BzaumoielicTBre ITOCTOSTHHBIX
MarauToB. MarauTHoe 1ojJIe.
BexTop MarHuTHOM MHIYKIUU.
[TpuHMn cynepno3unuu
MarduTHBIX NoJjieu. JInauu
MarHuTHOM uHaykiuu. Kaptuna
JIMHUN MarHUTHOM MHAYKIIMU TOJIA
MOCTOSIHHBIX MarHUTOB.
MarnuTtHoe nosie MpoBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHIYKIUU
MarHuTHOTO MOJISI JJIUHHOTO
MPSIMOTO TPOBOJIHUKA Y 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OTbIT Dpcrena.
B3auMmoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOJyJib

Y HANpaBJICHUE.

Cuuia JlopeHnia, ee MOyJIb

Y HarpaBJyieHue. J|BrkeHne
3apsIKEHHOUN YaCTHULIbI

MAarHUTHOTIO MOJISI KATYIIKHU C TOKOM;
HCCIIEJOBAHUE JECUCTBHUS IIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEIOBAHUE SIBJICHUS
ANEKTPOMAarHUTHOM UHIYKIIUH.
OrneHka aOCOIIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (HPU3UIECKUX
BEJINYMH.

OObsicHEHNE TPUHITUTIOB ICHCTBUS

U yCJIOBHI1 0€3011aCHOTO MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, JIEKTPOABUTATENS,
YCKOPHUTEJIEN JIIEMEHTAPHBIX YACTHII,
VHIYKIIMOHHOM IEYH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMeHeHne (HOPMYJIT TEMBI
«MarHutHoe noJe. DJIeKTPOMarHuTHas
WHTY KIS,

Pemenne kauecTBEHHBIX 3a1a4

C OMOPOl HA U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
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B OJTHOPOJTHOM MAarHUTHOM TIOJIE.
Pabota cunsl Jlopenua.

SIBneHne 3IIEKTPOMAarHuTHOU
nHaykuuu. [loTok BekTopa
MarHMTHON MHIYKIIUH.
DIIEKTPOABHXKYIIAS CHJIA UHTYKIMH.
3aKOH 2JICKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe anekTpuyeckoe moie.
DIIEKTPOABHXKYIIAS CHJIA UHTYKLIAH
B IPOBOJIHUKE, IBMKYILIEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MarHuTHOM MOJIE.

IIpaBwito JleHna.

NupykTUBHOCTD. SIBIEHUE
CaMOMHAYKIIMHU. DNEKTPOJBUKY s
CUJIa CAMOMHIYKIIUU.

DHeprusi MarHuTHOT O TOJIs KaTYIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.
TexHuueckue ycTpoucTBa

Y PAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHuTHI,
AJEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHIIL,
WHAYKIMOHHAS [I€Yb

SIBJICHUS TEMBbI « MarHuTHoOE MoJe.
DIIEKTPOMArHUTHASI UHTY KIIUS.
Onpenenenue HanpaBJIEHUs BEKTOPa
MH]IYKIIUY MAarHUTHOTO MOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3naBanue Gpu3ndeckux sBICHUN
B YUEOHBIX ONBITaX U OKPY>KarOIIeH
YKUA3HU: B3aUMO/JICVICTBHE MAarHUTOB,
ANEKTPOMAarHUTHAsI MHIAYKLHNS,
JNEWCTBAE MAarHUTHOTO TOJISI HA
IIPOBOJHUK C TOKOM M JBHXKYILIUHCSA
3apsi.

AHanu3 3NEKTPOMArHUTHBIX SABJICHHUMN
C UCITOJIb30BAHUEM 3aKOHA
3JIEKTPOMArHUTHOW UHIYKIIUU.
Onucanue u3y4yeHHbIX CBOWCTB
BEILIECTB U 3JICKTPOMATHUTHBIX
SIBJIECHUM C UCIIOJIb30BAHUEM
(U3MUECKUX BEJIMYMH: HHAYKIIUS
MAarHUTHOIO MOJIsl, CUjla AMIiepa, CHiia
JlopeHiia, THAYKTUBHOCTb KaTyIIKH,
SHEPTUs AJIEKTPUYECKOTO U MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosre0anus 1 BOJHBI

2.1

Mexannueckue
Y 3JIEKTPOMArHUTHBIC
KoJIcOaHUS

KonebarenbHas cucrema.
CB00OIHBIE MEXAHUYECKUE
Kojebanus. ['apmonnueckue
koJnebanus. [lepuon, yactoTa,
aMILTUTYa U aza KojaeOaHu.
[Ipy>XKMHHBIN MASITHUK.
MaremaTU4eCKUN MasATHUK.
YpaBHEHHE TAPMOHUYECKUX
koJjiebanuii. [IpeBparenue snepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CBOOO/IHBIE PTIEKTPOMArHUTHBIE
KoJIeOaHUs B UACAITBHOM
K0JIe0AaTeIbHOM KOHTYpe. AHAJIOTUs
MEXIy MEXaHUYECKUMHU U
AJIIEKTPOMATrHUTHBIMU KOJICOAHUSIMU.
®opmyna TomcoHa. 3aK0H
COXpaHEHUSs IHEPTUU B UJCATHHOM
K0JIe0AaTeIbHOM KOHTYPE.
IIpencrasiieHne o 3aTyXarMMX
KoJie0aHusX. BeIHYX/IeHHbBIC
MEXaHUYECKUE KOIeOaHUs.
Pe3onanc. BeiHyX/1€eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHNS.
IlepemeHHBIN TOK.
CuHyconIabHbIA IEPEMEHHBIN TOK.

Uccnenosanue napameTpos
KOJIe0aTeIbHON CUCTEMBI — [IEPUO/IA,
9aCTOTHI, AMIUTATYABI U (ha3bl
KoJieOaHuil (MpyKUHHBIN

U/WIT MaTeMaTUYECKUN MasITHUK).
HaGnronenue 3aryxaronux KoeOaHui.
NccnenoBanuie CBONCTB BBIHY K ACHHBIX
KoJIeOaHu M.

Habnronenue pezonanca.

[IpoBenenue s3KkcepruMeHTa:
HCCIIeIOBaHNE 3aBUCUMOCTH IEPUOJIa
MaJIbIX KOJIeOaHUM Tpy3a Ha HUTH

OT JIMHBI HUTH U MACCHI TPy3a;
MCCIIEJIOBaHNE IEPEMEHHOT0 TOKa

B I[EIM U3 MOCJIEI0BATEIHHO
COCIMHEHHBIX KOHEHCATOPa, KaTYIITKA
U pe3ucTopa.

Ornenka aOCONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEH U3MepeHU (PU3NIECKUX
BEJIMYMH.

OOBsICHEHUE TPUHITUATIOB ICHCTBUS

U yCJIOBHI 6€30MacHOr0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOTO TOKA, TUHUU
AJIeKTponepeaay.

Pemenne pacueTHBIX 3a71a4 ¢ SBHO
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MOoIHOCTh TEPEMEHHOTO TOKA.
AMIUTATYTHOE U ICHCTBYIOIIIEE

3HAYCHUC CHUJIbI TOKA 1 HAIIPAKCHU .

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU

IIpH IIPOU3BOJACTBC SJICKTPOSHCPI'NH.

KynbTypa ucnonb3oBanus
BJIEKTPOIHEPTUU B IIOBCEITHEBHOM
YKA3HU.

TexHuueckue yCcTpoucTaa

U PAKTUYECKOE IPUMEHEHUE:
AJIEKTPUYECKUM 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aJeKTponepeaad

3aTaHHOM (PU3HUECKOI MOJIEIIBIO

C MCIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
U (hOpMYyJI, OTIUCHIBAOIITUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KOoJICOaHHS.

Onmcanne MeXaHHMYECKUX

Y DJICKTPOMAarHUTHBIX KOJIeOaHUM

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYWH: IIEPUO]] U YaCTOTa
KoJIeOaHMil, aMIuuTyAa U (paza
KOJIeOaHUM, 3apsii U CUJIa TOKa

B TaAPMOHHYECKHX JICKTPOMArHUTHBIX
KoJIEOaHUSIX.

Pemienne xauecTBEHHBIX 3a1a4

C OIIOPOM Ha N3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIIINE
MEXaHUYECKHUE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Pabora B rpynnax mpu rjiaHupOBaHUH,
IIPOBEICHUN Y UHTEPIIPETAIINH
PE3YJIbTaTOB OIBITOB, U aHAJIN3E
JIOTTOJITHUTEIIbHBIX UCTOYHUKOB
uH(opMamu mo Teme

2.2

Mexannueckue
Y 3JIEKTPOMArHUTHBIC
BOJTHBI

MexaHundeckue BOJIHbBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CxopocTh pacpocTpaHEHUs

Y JuInHa BOJIHEL. [lonepeunsie

N3yuenune oOpa3oBaHus

U PacpOCTPaHEHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HabGnronenue otpaxeHus
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Y IPOAOJIBHBIE BOJIHBI.
WNurepdepenius u audpaxuus
MEXAHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DNeKTpOMarHuTHBIE BOJIHBI.
YcnoBus usnydeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3auMHas
OpuEeHTalus BEKTOpoB E, B,

U B DJICKTPOMarHuTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHE,
noJisipu3aius, 1udpaxmus,
uHTepdpepenus. CKkopocThb
ANIEKTPOMArHUTHBIX BOJIH.

[IIkaJia 371€KTPOMAarHUTHBIX BOJIH.
[IpumMeHeHne 3eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHIMITBI pagrOCBA3U

U TeneBuAeHUs. Pagronokanus.
DNeKTpOMarHUTHOE 3arpsi3HEHHUE
OKPY>KarOIIEU CPEIbI.

TexHuYeCKHne yCTpouncCTBa

U IPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
YJIBTPa3BYKOBAas IUarHOCTHKA

B TEXHHUKE U MEJIULIUHE, pajap,

Y TIpeJIOMJIEHUS], HHTep(epeHInn

U Tudpakiii MEXaHUYECKUX BOJIH.
HabmtoieHue cBs31 rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C AMIUTUTYI0M

¥ YaCTOTOM KoJIeOaHUI, 3ByKOBOT'O
pe30HaHca.

HccnenoBanne CBOWCTB
AJEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
IPEJIOMIICHUE, MOJIIpU3aLus,

I pakiys, UHTepPepeHIus.
N3yuenue ycioBuil U3Iy4eHUs
AIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BeKTopoB E, B, v

B DJICKTPOMAarHUTHOM BOJIHE.
N3ydenne npuMeHeHns
AIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OOBbscHeHnEe MPUHIUIIOB ACUCTBUS

U yCJIOBH 6€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIbTPa3BYKOBOM JUATrHOCTHKHU

B TEXHUKE U MEIULIMHE, pajapa,
PaguONIPUEMHHUKA, TEIEBU30PA,
aHTeHHsbl, Tenedona, CBY-neun.
Peuienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 C ONOPOU HA U3YUYEHHbBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONKCHIBAIOIIINE
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paANONPUEMHUK, TEJIEBU30p,
aHTeHHa, Teneon, CBU-neup

pacrpocTpaHEeHUE MEXaHUYECKUX
U DJICKTPOMArHUTHBIX BOJIH.
Ucnonb3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUM JIJIS1 TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALINU

U TIpeJicTaBieHus nHpopManuu

U MOATOTOBKE COOOIIEHU M

00 UCT0JIb30BAHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPY>KaroIIEH CPEIbI.

Pabota B rpynnax npu rjiaHupOBaHUH,
POBEAEHUN U UHTEPIIPETALINU
PE3yJIbTaTOB OMBITOB U aHAJIU3E
JOTIOJTHUTEJIbHBIX HCTOYHUKOB
nH(pOpMAIUH IO TEME

2.3

OnTuka

10

I'eomerprueckas onruxa.
[IpsAMosIMHENHOE pacIpPOCTPaHEHUE
CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. TouyeyHbI HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceta. [loctpoenue
n300pakeHUH B TUIOCKOM 3epKaJie.
IIpenomiienue cBeta. 3aKOHBI
npeaoMIIeHus cBeTa. AOCOTIOTHBIN
rokasaress npeaomiieHus. [lonHoe

N3ydenue sSBIECHHS TIOJHOTO
BHYTPEHHETO OTPaKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue mojiesieit MUKpPOCKOTIA,
TEJECKONa.

ITonydenue ciekTpa ¢ MOMOIIBIO
MPU3MBI U TU(PPAKIUOHHON PEIIETKH.
N3mepenne nokasaresns npeaoMIeHUs
CTEKJIA.

WccnenoBanre CBONCTB M300paskeHUN
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BHYTPEHHEE OTPAKECHHUE.
[IpenenbHbIN yroJ MoJIHOTO
BHYTPEHHETO OTPaKCHHUSI.
Jucnepcus ceeta. CIOXKHBIN COCTaB
oenoro cBeta. LBer.

Cobuparoniyie 1 paccermBaroIIye
nuH3bl. ToHkas nuH3a. DoKycHoe
pacCTOsSIHUE U ONTHYECKas CHUJIa
TOHKOM JuH3bI. [TocTpoeHune
M300paKEeHHUI B COOMPAIOITNX

Y pacCcenBaroIMX JnH3ax. Popmyiia
TOHKOMU JHUH3BI. Y BeJIMUCHUE,
TaBaeMoO€ JIMH30H.

[Ipenensl npuMEeHUMOCTH
F€OMETPUYECKON ONTHUKH.
Bonnosas ontuka. Untepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VciioBUsA HAOIIOIEHUS

MaKCUMYMOB 1 MUHUMYMOB

B MHTEpPEPEHITMOHHON KapTHUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceeta. AudpakuuonHas
perieTka. Y clioBue HaOIIOACHUS
IJIABHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMATHYECKOI'0 CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY .

B JIMH3aX.
OObsicHeHUE IPUHIIUITIOB IEUCTBUS

Y yCIIOBU 0€3011aCHOr0 MPUMEHEHUS
OYKOB, JIynbl, (oTOANNapara,
MPOEKIMOHHOIO aIIapara,
MHUKPOCKOIIa, TEIECKONa, BOJIOKOHHON
OINTUKH, AUPPAKIIMOHHON PEIIETKH,
MOJISIpOUA.

Pemenune pacueTHbIX 3a7a4 C SBHO
3aTaHHOM (PM3UIECKON MOJIEIIBIO

C MCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (hOPMYJI FEOMETPUYECKON
OITHKH.

[Toctpoenue u onucanue N300pakeHus,
CO37aBa€MOT0 TJIIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue npenennos
IPUMEHUMOCTH T€OMETPUYECKOM
OITHKH.

Pacnio3znaBanue (pu3nuecKux sBICHUMI
B ONBITAX U OKPYXKAIOLIEH KU3HU:
NPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXXEHUE, IPEJIOMIICHHE,
uHTEeppepeHIus, TudpaKus

Y NOJISIpU3a1Usl CBETA, IUCIIePCUs
CBETAa.
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[Tonapuszanus ceera.

TexHuueckue ycTpoucTaa

Y MPAKTUYECKOE MPUMEHECHUE:
OYKH, Tyna, oroamnmnapar,
MPOEKIMOHHBIN ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOU

N3ydenue ycnoBuit HaOI0OICHUS
MaKCUMyYMOB U MUHUMYMOB

B UHTEPPEPEHIIUOHHON KapTHUHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

VY cnoBue HaOII01€HNSI TTIABHBIX
MaKCHMYMOB MPH MMaICHUN
MOHOXPOMAaTUYECKOTO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY .
AHaJIU3 ONITUYECKUX SBICHUM

C MCIOJIb30BaHMEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO paCIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBI MTPEJIOMIICHUS CBETA.
Onucanve ONTUYECKUX SIBICHUM

C UCIOJIb30BaHUEM (DU3UUECKUX
BEJINYUH: (DOKYCHOE PACCTOSIHUE

U ONITUYECKAs CUJIA JIMH3BI

Hroro no pazgeny

Pa3znen 3. OcHOBBI ClIEIIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CIIEITHAITLHOU
TEOpUH
OTHOCHUTEJIBLHOCTH

4

['panuibl mpUMEHNMOCTH
KJIACCUYECKOM MEXaHHKHU.
IToctynarsl cienuaibHON TEOPUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYYyME,
MIPUHIUIT OTHOCUTEIBHOCTH
OWHIIITENHA.

Pemienne kauecTBEHHBIX 3a1a4

C OITOPOW Ha U3YYEHHBIE MTOCTYIAThI
CTO.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH JJIs IIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN
Y TIpe/ICTaBlICHUsS UHPOpMaIIUU
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OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHUE
BPEMEHU U COKpAIEHUE JITTUHBI.
DHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBsi3b Macchl C 3HEepruei

Y UMITYJIbCOM PEJISITUBUCTCKOM
YaCcTUIIbl. DHEPrHUs TOKOS

MIPU MOJTOTOBKE COOOIIECHU M
0 rpaHMIaX MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH U OCHOBaX

CTO

Hroro no pazgeny

Pasznen 4. KBanToBas pu3uka

4.1

DneMeHThl KBAHTOBOU
ONTHUKH

®otonsl. opmyna [Inanka cBs3n
SHEpruu (POTOHA C €ro YaCTOTOH.
DHeprus ¥ UMIyJIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dhoroaddexra. OBITH

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
Ovinmeina 1 Gotodrddexra.
«KpacHas rpanuiia» ¢potodddexra.
JlaBnenue cBera. OMbBIThI

I1.H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.
TexHuueckue ycTpoucTaa

Y TIPAaKTUYECKOE TPUMEHECHHUE:
dboTosneMeHT, GOTONATUHK,
COJIHEUHas OaTapes, CBETOHO]T

Ha6mronenue hotorddexra

HAa YCTaHOBKE C [IMHKOBOU IIJIACTHHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
doTordekra.

OObsicHEeHNE OCHOBHBIX ITPUHITUTIOB
NENUCTBUS TEXHUYECKUX YCTPOICTB,
TaKHuX Kak: (OTOITIEMEHT, (POTOIATUHK,
coJIHEeYHasi baTapesi, CBeTOUOI;

U yCIIOBUM WX 0€30MacHOI0
PUMEHEHHUS B TPAKTUYECKOM KU3HHU.
Pelienne pacueTHbIX 3a/1a4 € IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOW OTITHKH.
Pelienne kauyeCTBEHHBIX 33134

C OMOpPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
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Pacnio3naBanue Gpu3NUeCcKuX SBICHHM
B y4€OHBIX ONBITAX:
doTosnexTpuueckuit 3hPexT, cBeToBOE
JIaBJICHHUE.

Onucanue W3y4eHHbIX KBAHTOBBIX
SIBJICHHU U ITPOLIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YAaCTOTA CBETA,
SHEPTUS U UMITYJIBC (POTOHA

4.2

Crpoenue atoma

Mogenb atoma Tomcona. ONBITEI
Pesepdopaa mo paccesauto
o-yactull. [ Inanerapnas moaenn
aroma. [Toctynatsl bopa.
W3nydyenue u noriomnieHrue GoToHOB
MIpU MEPEXO0JIE ATOMA C OJJHOTO
YPOBHSI HEPIUU HA Ipyroil. Buasl
creKTpoB. CIIEKTp yPOBHEN YJHEPTUH
aToma BOAOpoAa.

BousiHoBBIE cBOMCTBA yacTull. BosiHbI
ne bpoitns. KopryckynsipHo-
BOJIHOBOM JyaInu3M.

CHOHTaHHOE U BBIHYKJEHHOE
W3JIyYCHHUE.

TexHuYecKne yCTpouncTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPAJIbHBINA aHAJIN3

N3ydenune monenu onsita Pesepdopa.
IIpoBeneHune skciepumMeHTa

10 HAOJIIOJIEHUIO JIMHEWYATOr0 CIEKTpa.
OneHka aOCOIIOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEpeHU (PU3NIECKUX
BEJIMYUH.

N3yuyenne moaenu aroma: ToMcoHa,
MJIAHETaPHOM MOJIENIN aTOMa, MOJEN
aroma bopa.

N3ydenue criekTpa ypoBHEN SJHEPTUN
aToma Bojiopojia. O0bsiCHEHUE
MIPUHIUIIOB JAEHUCTBUS U YCIIOBUUI
0e30MacHOro MPUMEHEHHUSI
CIIEKTPOCKOTMa, JIazepa, KBaHTOBOTO
KOMIIbIOTEPA.

Pelienne kauyeCcTBEHHBIX 33134

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
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(cmekTpockon), 1a3ep, KBaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUYECKUE
ABJICHHS 110 TeMe « CTpOeHue aToMay.
Pacno3naBanue pusndyeckux siBICHUN
B y4€OHBIX ONBITaX: BOSBHUKHOBEHUE
JIMHEWYATOr0 CIEKTPA U3IIyYEHHUS.
AHann3 KBaHTOBBIX ITPOIIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
nocryiaros bopa

4.3

ATOMHOE SApO

DKCIIEpUMEHTBHI, JOKa3bIBAIOIINE
CJIO)HOCTH CTPOEHUS Spa.
OTKpBITHE PATMOAKTUBHOCTH.
OmneiTel Pezepdopaa

10 OIPEAEIICHUIO COCTaBa
pPasiOaKTUBHOTO U3TyUYEHUS.
CgoiicTBa anb(a-, 6era-,
raMMma-u3nydeHus. BrnusHue
PaZIOaKTUBHOCTH Ha )KUBBIC
OpPTraHHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eitzenOepra-MBaneHKo.

3apsn sapa. MaccoBoe uucio siapa.
N3otomsL.

Anbda-pacnaj. IIEKTPOHHBIN

U TIO3UTPOHHBIA OeTa-pacmaj.
['amma-n3nydyenne. 3akoH
paZMOaKTUBHOIO pacmaja.

N3ydenune skCnepuMeHTOB,
JIOKA3bIBAIOIINX CI0KHOCTb CTPOCHUS
aTOMHOTO fAJIpa.

HccnenoBanue TpeKOB YaCTHIL

(1o roToBBIM (hoTOoTrpadusiMm).
N3yuenue siepHbIX CUIL, JIEPHBIX
peaKkiuMii CHHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHOW MOJIENH sapa
I'eitzenGepra-MBaneHko.

OObsicHEeHUE yCTpOHCTBa

Y IPUMEHEHUS JJO3UMETPA, KAMEPBI
Bunbcona, ssaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

HA MOJyYEHHbIC 3HAHUSI, B T.4U. O 3apsJIe
Y MacCOBOM YHCIIE SIpa.
PacnioznaBanue Gpu3ndeckux sBICHUN
B y4€OHBIX OMBITAX U B OKPYKAIOIICH
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DHEpPrus CBA31U HyKJIOHOB B sJIpe.
SnepHble CHIIBL.

HedexT macchl sipa.

Snepnsbie peakuuu. Jlenenue

Y CHUHTE3 SAEP.

SAnepHbiii peakrop. TepMosiaepHbIn
cunte3. [IpoOaeMbl U mepCreKTUBbI
SAJIEPHON DHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SAEPHOM
SHEPIreTUKH.

DJieMeHTapHbIC YacTUllbl. OTKpBITHE
MTO3UTPOHA.

MeToasl HAOIIOAEHUA

Y pETUCTPALMHU 3JIEMEHTAPHBIX
YaCTUL.

DyHIaMEHTAJIbHBIE
B3aumozaeucTBus. ENMHCTBO
(bu3HYeCcKoi KapTUHBI MUPA.
TexHuueckne ycTpoucTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
IIO3UMETP, KaMmepa Bunbcona,
AJIEpHBINA peakTop, aToMHast bomba

KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaIOAKTUBHOCTD.

Onucanve KBaHTOBBIX SIBJICHUI

Y MPOLIECCOB C UCTIOIB30BAaHUEM
(M3UYICCKUX BEIMYHH: TICPHO]T
MoJIypacnajia, YJHEprus CBSI3U aTOMHBIX
a5ep, 1eeKT Macchl ajpa.

AHanu3 OporeccoB U SIBICHUN

C MCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpPaHEHUSI MaCCOBOTO YHCIIA,
noctyiatel bopa, 3akoH
PaIMOaKTUBHOTO pacra/jia.

VYyactue B paboTe Kpyrjioro croia
«DyHIaMEHTaJIbHbIE B3aUMOICHCTBUSI.
EnuncTBO hmzndeckoil KapTHHBI MUPAY.
Hcnonb3zoBanue HHHOPMAITMOHHBIX
TEXHOJIOTHUH JIJISI TOUCKa,
CTPYKTYPUPOBaHUS, UHTEPIIPETAIIUU

U TIpecTaBieHusl THHOpMaIUK

IIPH MOJITOTOBKE COOOITICHUH

0 MPUMEHEHNHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHUSIX,
9KOJIOTUYECKUX acTeKTax sSAepHOM
SHEPIreTUKU

Hroro o pazgeny

15
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Pa3znes 5. DiieMeHTbI ACTPOHOMHUU U ACTPOPU3UKH

5.1

JIEMEHTHI
aCTPOHOMHUHU
1 acTpo(U3HKU

7

Dransl pa3BUTHS aCTPOHOMHHU.
[TpukiagHOE M MUPOBO33PCHYECKOE
3HAYCHHE aCTPOHOMHUH.

Bun 3Be3guoro neda. Co3ses3ausi,
SIPKUE 3BE3/Ibl, IUTAHETHI, KX
BUIMMOE JIBIKECHUE.

Conneunas cucremMa.

Comnane. CojiHeYHAast aKTUBHOCTb.

Nctounuk sueprun ComHia v 3Be31.

3Be3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CTIEKTpaIbHbIN KJIACC —
CBETUMOCTEY. 3BE3/IbI ITIaBHOMN
MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM ITOC/IEIOBATEIILHOCTH.
BuyTpeHHee cTpoeHue 3Be3 .
CoBpeMeHHbBIE TPEACTABIEHUS

0 TIPOUCXOXKIECHUU U IBOJTIOIINU
ConHna u 3Be3/1. JTalibl )KU3HU
3BE3.

Mieunsiii [TyTe — Hama ['asakTuka.
[Tonoxenune n aBmxenue ConHia

B I'anakTuke. THUIIBI rajlakTHK.
PanuoranakTuky u KBazapsbl.
UepHbie ObIPHI B SiIpax ralakTUK.

[ToaroToBka cooOrmieHu#t 00 ATanax
Pa3BUTHUS aCTPOHOMUH, O IPUKJIIATHOM
Y MHUPOBO33PEHYECKOM 3HAYEHUU
ACTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUM.

N3yyeHne coBpeMEeHHBIX
MPEJCTABICHHUI O TPOUCXOKICHUH

n 3Bosronnu CoJHIIa U 3BE3/.
N3ydeHnne TUNIOB TaJIaKTUK,
paauoTaIaKTUK U KBa3apoB.
N3ydenue nBuxkeHUss HEOECHBIX Te,
ABOJIIOIMU 3Be3]1 U Bcenennon,
MIPOLIECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMAX,

B MEKTaJJaKTUYECKOM CPEIE,
MacITaOHOM CTPYKTYphl BeeneHHO.
OObsicHenue pacimpenus Beenennoit
Ha OCHOBE 3aKoHa XaO0ia.
[TonroroBka K 00CYK/JIEHHUIO
HEPEIICHHBIX TPOOJIEM aCTPOHOMUH.
[IpoBenenne HabmoaeHUN
HEBOOPY>KEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUH JIJ151 ONPEICTCHUS
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Bcenennas. Pacumpenue
Bcenennoii. 3akon Xa66ua.
Paz6eranue ramaktuk. Teopus
bosnpmoro B3peiBa. Penukrosoe
U3IIy4YCHHE.

Macmrabnas CTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOiaemsl
aCTPOHOMUU

IT0JIOKEHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usa CeBepHOro noymapus

U SIPKUC 3BE3/IbI.

[IpoBeneHne HAOIIOICHUM B TEJIECKOT
Jlynsl, naner, Mneunoro Ilytu.
VYyacTre B TUCKYCCHH O HEPEIIEHHBIX
npoOJieMax acCTpOHOMUU

Hroro no pazgeny

7

Pa3nen 6. O000maroiee noBTOpeHue

6.1

O06o0marortee
MTOBTOPCHHE

4

O000I11IeHNE U cCUCTEMATH3AIIUSI
COAEp KaHUs pPa3/ielIoB Kypca
«Mexanuka», «MonekyJsipHas
(bu3HMKa U TEPMOJTUHAMUKAY,
«QnexTpoauHamukay, «Komnebanus
1 BOJIHB», «OCHOBBI CIIEIIMATIBHOU
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanrtoBas puzuka», « IeMEHTbHI
ACTPOHOMMH U aCTPOPUIUKIY.
Ponb dusuku u actpoHomMuu

B DKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIMATLHOM

1 3TUYECKOM chepax eaTeIbHOCTH
4eJioBeKa, poJib U MECTO (PU3UKHU

Y aCTPOHOMMU B COBPEMEHHOMN
HAay4YHOU KapTUHE MUPA, 3HAYCHHE

VYyacTtue B IUCKyCCUH O POJIH (DU3UKHU
Y aCTPOHOMUU B Pa3IMYHBIX chepax
NIeSITSIIFHOCTH YEJI0OBEKa.
ITonroroBka cooOIIEHNH O MECTe
(bu3uYeCKOl KapTUHBI MUPA B PATY
COBPEMEHHBIX MPEICTABICHUM

O IpUPOJE.

Brinmonnenne yueOHbIX 3ajaHUM,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHSTUH, (PU3NUECKUX
BEJIMYMH M 3aKOHOB Kypca (pU3UKH
10-11 xnaccos
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OITMCATEIbHOM,
CUCTEMATU3HUPYIOLLIEH,
00BSCHUTETTLHOMN

Y TIPOTHOCTUYECKOU (hyHKITAN
busndeckoit Teopum,

poJib GU3HUECKON TEOPUH

B (D OpMHUPOBAHUH TIPE/ICTABICHUN
0 ¢pU3HUECKON KapTUHE MUPA,
MecTO (PU3MUECKON KapTUHBI MUPa
B 001IEM sy

COBPEMCHHBIX
€CTECTBCHHO-HAYIHBIX
MPEICTAaBICHUHN O IPUPOJIC

Hroro no pazneny 4
PesepBHOE Bpems

OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoxka

®du3nka — HaykKa 0 MpUpoze.
HaquHe METOAbI ITO3HAHUA
OKpY>KaI0IlEero Mupa

Posne 1 MecTo Qu3MKH B
($hopMHUPOBaHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B
MPaKTUYECKOU JeATEIbHOCTH
J0Ien

MexaHnueckoe JBUKECHUE.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JBUKEHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE

KoaunuecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThbI

IIpakTHYecKkue
padoThI

JlaTa

H3y4YeHHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/8HSXWFFVO

https://m.edso00.ru/RSOAQ0V5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKCHHE

PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUKECHUE

CBobOoaHOE TazieHne. Y CKOpeHue
CBOOOIHOTO TaICHUSA

KpuBonuHeliHoe nBUXEHUE.
JIBr>keHue MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH

[IpuHIUIT OTHOCUTETBHOCTH
lNanunes. MuepimanbHbie
cucrteMsl orcyeTa. [IepBelii 3akoH
Hprotona

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZI1X8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso00.ru/J6QY7N3WN
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10

11

12

Macca tena. Cuna. [Ipunmun
cynepno3uimu cui. Bropoi
3akoH HbroToHa aiis
MAaTepHAITBHON TOYKHU

Tperwnii 3akoH HproToHa [
MaTepuaibHbIX TOUEK

3aKOH BCEMHUPHOTO TATOTEHHUSI.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduument
tpenus. Cuiia COnpoTHBIICHUS
NIPY ABIKEHHUHU Tella B )KUAKOCTH
WJIU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

15

16

17

[ToctynarenbHoe u
BpalaTebHOE JBUKEHUE
a0COJIIOTHO TBEPAOTO Tea.
MowmenT cuibl. Ilnedo cuibl.
VYcnoBus paBHOBECHS TBEPIOTO
Tena

NMnynbsc MmaTepualbHON TOUKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbsc cuibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

PaGoTa 1 MOIIHOCTH CHIIBL.
Kunetnueckast sneprus
MaTepHaIbHOM TOUKHU. Teopema
00 U3MEHEHNH KHHETHIECKON
SHEpPruu

[TorenumanbHas 3HeEprus.
[ToreHimanbHas HEPrUst ynpyro

https://m.edsoo.ru/IDOAU40TS

https://m.edso00.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L 28B

https://m.edsoo.ru/RNEXJW4KF
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ne(OpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIH

18

IloTeHnmanbHEBIC B
HENOTCHIMAJIbHLIC CHIIBL. CB3b
paboThl HEMOTCHIIMAIBHBIX CHII C
H3MEHCHHEM MEXaHHYISCKOM
SHEPIrUu CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEpPruu

https://m.eds00.ru/DA3QVTOXQ

19

20

21

JlaGopaTtopnas pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C HF3MEHEHUEM
MEXaHHYECKOM SHEePTUH Tella Ha
pUMEPE PACTHKEHUS
PE3UHOBOTO KI'yTa»

Konrponbnas padora o Teme
«Kunemaruka. J{lnnamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

OCHOBHBIE TTOJIOKECHHS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopun. bpoyHOBCKOE ABUKEHHUE.

Auddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

23

24

Xapakrep ABUKEHUS U
B3aUMOJICUCTBHUS YaCTHIL
BelecTsa. Mozaenu CTpoeHust
ra3oB, )KHUJKOCTEN U TBEPIBIX TEJ
Macca monekyn. KonuuectBo
BemiecTBa. [loctosHHas
ABorazapo

TermmoBoe paBHOBECHE.
Temmepatypa u e€ u3MepeHue.

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/WPNY6QA8Z
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[IIkana remnepatyp Llenbcus

25

26

27

28

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHre MKT

AOcommoTHas TeMreparypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPTUU JBIKEHUSI MOJICKYI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

JlaGopaTtopnast pabota
«MccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaM# COCTOSTHUS
Pa3pexKEeHHOT0 ra3ay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

https://m.edso00.ru/35DBLKT96

29

30

31

32

33

34

N3omnponeccsl B U1eaabHOM Iras3e
1 uX rpaduyeckoe
MMpCaACTaBJICHUC

BuyTtpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
COCOOBI €€ N3MEHEHHUS.
KonugecTtBo TemnoTs! u padora.
BuyTtpennss sueprus
OJIHOATOMHOTO UJICAJIbHOTO Ta3a
Buns! Teruionepenaun

VY nenbHas TEMIOEMKOCTh
BelecTBa. KonuyecTBo TemioTsl
IIpU TeIUIoNepeiaye.
AnuabatHbIi mporecc

[IepBrlil 3aKOH TEPMOAMHAMUKU
U ero MpuMeHEeHne K
U30mporeccam

HeoOpaTtumocTs npoiieccoB B

https://m.edsoo0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

https://m.edso0.ru/5K3Y4H86L

https://m.edsoo.ru/2H06R3GAS

https://m.edso00.ru/S85LWDFT8
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35
36
37

38

npupoae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpunun nevicreus u KI1/L
TEIJIOBOM MallINHbI

Huxn Kapno u ero KITJ]

DKOJIOTHUECKHE TIPOOIEMBI
TEIUIOIHEPTETUKH
Oo6o0maromuii ypox
«MonekynspHas (usmka.
OCHOBBI TEPMOIMHAMUKH»

https://m.edsoo.ru/DLCDEAAUC

https://m.edso0.ru/4XPSAQ0V7M

https://m.edsoo0.ru/P07ZMY MS8I

https://m.edsoo.ru/9EKZ0DDWP

39

40

41

KonrponsHas pabora no teme
«MonekynspHas (usmka.
OCHOBBI TEPMOIUHAMUKH»

[Tapoo6pazoBanue u
KoHeHcanusd. Mcnapenue u
KUIICHUE

AOCOMI0THAs M OTHOCHUTENbHAS
BIJI&YKHOCTh BO3/yXa.
Hacepliennsiii nap

https://m.edso0.ru/RCARYE6ZX

https://m.edso00.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

44

Teépnoe Teno. Kpucrannuueckue
1 amopdHBIC Tena. AHU30TPOTIHS
CBOMCTB KpucTauioB. JKujakue
kpuctayibl. CoBpeMEHHbIE
Marepuabl

[TnaBneHne U KpUCTAUTH3AIH.
VneapHas TEIUIOTA IJIABJICHHU.
Cybnumarus

ypaBHCHI/Ie TEIUIOBOIO OajaHca

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/0ITUXGN211

45

DJIeKTpU3aIus Ted.
Dnektpuyeckuii 3apsia. JIBa Buna
AIEKTPUIECKUX 3aPsSI0B

https://m.edso00.ru/QJ2S7WSBM

46

[TpoBOTHHKH, TUATIEKTPUKH H

https://m.edsoo.ru/F3YVPQUYH

69


https://m.edsoo.ru/DLCDEAAUC
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MOJTYTIPOBOTHUKH. 3aKOH
COXpaHEHUSI ANEKTPUIECKOTO
3apsiaa

47

48

49

50

B3anmoneiicTBre 3aps10B. 3aKoH
Kynona. Toueunsrit
AICKTPUICCKUIN 3apsi]T

Hanpsik€HHOCTB 3JIEKTPUUECKOTO
nostst. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX TTosieH. JInnuun
HaNpsHKEHHOCTH

Pa6ota cun
AJIEKTPOCTATUUECKOTO TOJISI.
ITorenmuan. Pa3HocTn
MOTEHIIHAJIOB

[TpoBOAHMKY U TUAIIEKTPUKU B
3IEKTPOCTATUYECKOM IIOJIE.
JusnekTpudeckast
MIPOHUIIAEMOCTD

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91KAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

51

52

53

OnexrpoémkocTs. Kongencarop
DNeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCATOpa. DHEPTus
3apspKEHHOT0 KOHIeHcaTopa
JlaGopatopHas pabota
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

55

[IpuHUMD gencTBUs U
IIPUMEHEHNE KOH/IEHCATOPOB,
KOIIMPOBAJILHOTO aIapara,
CTPYHHOTO IIPUHTEPA.
DneKTpocTaTUYECKas 3aluTa.
3a3eMIIeHHe IEKTPONpruOOpOB

DNEeKTpUYECKUI TOK, YCIOBUS
ero CyIIeCTBOBaHHSI.

https://m.eds00.ru/H3Q9PNHYY

https://m.edsoo0.ru/D6Y72A4B7
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ITocTosuHEINM TOK. CHila TOKa.
Hanpsokenue. ConpoTuBiieHue.
3akoH Oma U1 yyacTKa Lenu

56

57

58

59

[TocnenoBaresnbHOE,
napajuieIbHOE, CMEIIAaHHOE
COCIMHEHUE MTPOBOIHUKOB.
JlaGopartopnast pabota
«M3ydeHue cMeIranHoro
COCITUHECHHSI PE3UCTOPOBY

Pabota u MmomutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
JIxoyna-Jlenma

3akon Oma 11 MOTHOM
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTkoe 3ambikaHue.
JlaGopaTtopnas pabota
«M3mepenne D/1C uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

PesepBHblit ypok. KonTponbHas
pabora 1o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas npoepoyHas
pabota

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5X

60

61

Oo6o0maromuii ypox
«DQNeKTpoAMHAMUKa /
Bcepocculickas npoBepodHas
pabora

DJeKTpOHHAs MPOBOIUMOCTD
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIPOTUBJICHUS] METAJUIOB OT
TEMIIEPATYPHL.
CBepXnpoBOAMMOCTh

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
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https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

63

64

65

66

DJIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

[TonynpoBoiHUKH, UX
cOOCTBEHHAas U pUMECHas
npooauMocTs. CBoiicTBa p—Nn-
nepexoza. [lonynpoBoJHUKOBbIE
puOOpbI

DNEeKTpUUYECKUI TOK B pacTBOpPax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIIUTUYECKAs
arccouranys. DIeKTpoIu3

DJIEKTPUYECKUI TOK B raszax.
CamocTosiTenbHBIN U
HECAMOCTOSITEIbHBIN pa3psi.
Monnus. [Lazma

DnexTpuyeckrue npudopsl U
YCTPONCTBA U UX MPAKTUYECKOE
npuMeHenue. [IpaBuia TeXHUKU
0e3omacHOCTH

https://m.edsoo.ru/4CCYCJ785

https://m.edso00.ru/S55A1DQUR

https://m.edso0.ru/QUOQUWYV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

67

68

Kontponbnas pabota mo teme
«Inekrpocratuka. [locTtosHHbIN
3JIEKTpUYECKUd TOK. TOKHU B
Pa3IUYHBIX CPEAAX»

PesepBHbIit ypok. O600maromuit
ypok 1o TeMam 10 kiacca

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
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https://m.edsoo.ru/HL0AT6SNU

11 KITACC

Ne
n/n

KoimnyecTBo yacos
Tema ypoka KoHTpoJbHbIe

Bcero
padoThI

ITocTosTHHBIE MAarHUTEI B UX
B3auMOJIecTBHE. MarHuTHOE
nosie. Bextop MarHuTHOM 1

WHAYKIUHU. JIMHUY MarHUTHOM
WHIYKIAHA

IIpakTHyeckue
padoThI

Hara
HU3yYeHUS

DJieKTpoHHbIE HU(POBBIE
o0pa3oBaTe/bHbIE PeCypPChI

https://m.edso0.ru/4ADMOY 1JN6

MarsuTHO€ 110J1€ IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneicTere NpOBOJIHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlabopartopHnast pabota
«M3ydyeHrie MarHUTHOIO IOJIS 1
KaTyIIKU C TOKOM)

JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM. Cuia
Awmmepa. JlabopatopHas pabota
«UccnenoBanue necTBUS
MOCTOSIHHOTO MarHMWTa Ha paMKy
C TOKOM»

JlericTBHE MAarHUTHOT'O MOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO 1
yactuily. Cuna Jlopenma. Pabota

cunbl JlopeHa

DneKTpoMarHuTHasE UHAYKITHUSI.

[ToTrok BeKkTOpa MarHUTHOMN

uaaykiun. J1C uHIyKImg. 1
3aKOH 3JIEKTPOMarHuTHOMN

nHaykunn Papanest

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J
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JlaGopaTtopnas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATrHUTHOM WHIYKITHID)

https://m.edso00.ru/XZS5MQCBU

NHnykTuBHOCTE. SIBIEHNE
camounaykiuu. IJC
CaMOUHIYKITUH. DHEPIHUsl
MarHuTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIC

https://m.edsoo.ru/EOTONSAEA

10

11

TexHuyeckue yCcTpoucTBa U UX
MIPUMEHEHHE: TIOCTOSIHHBIC
MarHMThl, 3JI€KTPOMArHUTHI,
AJIEKTPOABHUTATEIb, YCKOPUTEIH
3JIEMEHTapHbBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
Oo6o0maromuii ypok
«MarnutHoe noJe.
DNEeKTpOMarHuTHAS WHIYKIIHASDY
Konrponsnas padora no Teme
«MarnutHoe nosie.
DNeKTpOMarHUTHAs WHIYKIIHASDY

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5BGMC

https://m.edso0.ru/8X637ELEU

12

13

14

CB0OOIHBIC MEXaHUYECKUE
KoJjebanus. ['apmoHUYecKre
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHMI.
[IpeBpaiienue sHepruu

Jlaboparopnas pabota
«HccnenoBanue 3aBHCUMOCTH
Meproaa MaJbIX KOJICOaHMI
rpy3a Ha HATHU OT JUTHHBI HUTH U
MAacChI Tpy3a»

KonebarenbHbIi KOHTYD.
CBoOOAHBIC ATIEKTPOMATHUTHBIE
Kose0aHus B U1€aTbHOM

https://m.edsoo.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD
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15

16

17

18

KOJIeOaTeIbHOM KOHTYPE.
AHaJorust Mexay
MeXaHUYECKUMH U
AIEKTPOMarHUTHBIMH
KoJIEOaHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTHUHU B
ujieaIbHOM KojeOaTeIbHOM
KOHTYpE

IIpencrasnenue o 3aTyxaromux
KoJieOaHuIX. BRIHYXICHHBIC
MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHHbIe
ANIEKTPOMArHUTHBIC KOJeOaHuUs

IIepeMeHHBIN TOK.
CunyconaaJibHbIN IEPEMEHHbBIN
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEHUCTBYIOLIEE 3HAYEHNUE CHUIIBI
TOKA U HaIpsKEHUs
Tpancdopmarop. [IponsBoacTso,
nepeaaya u norpediieHue
AJIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo0.ru/1ZWZUL8OQK

19

20

Y CTpoHCTBO U MPAKTUYECKOE
MPUMCHCHHUC IJICKTPHUICCKOT'O
3BOHKA, T€HEpaTopa
IIEPEMEHHOTO TOKA, JINHUI
3JeKTpoIepeaad

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOCTBE AJIEKTPOIHEPTUHU.
Kynbrypa ucnosbzoBanus
3JIEKTPOIHEPIUH B
OBCEIHEBHOM KU3HU

https://m.eds00.ru/93Z12W40Q

https://m.edso0.ru/SDUNYKWNO
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
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https://m.edsoo.ru/3DUNYKWNO

21

22

MexaHn4yecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUsI U
JuiMHA BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso00.ru/Z8270Q6V70

23

24

25

DNeKTpOMarHUTHBIE BOJHBI, UX
cBOMCTBA U cKopocTh. [Ikana
AJICKTPOMATrHUTHBIX BOJIH
[TpuHIIUTIBEI paTUOCBS3H U
TCIICBUACHUS. PasButue CpCaAcCTB
cBs3u. Pagnonokanus

KontponbHas padota
«Koiebanus 1 BOIHbBI»

https://m.edso00.ru/SWB57C06X

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONS8OB

26

27

28

29

30

IIpssMonunHenHoe
pacnpocTpaHEeHHUE CBETA B
oHOpoaHOM cpexe. Toueunbli
HWCTOYHUK cBeTa. JIyu cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
oTpaxkxeHus ceeta. [loctpoenue
M300pakKeHHH B TUIOCKOM
3epKaie

IIpenomiienue csera. [lonnoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbIl yromi MoIHOTro
BHYTPEHHET 0 OTPakKEHUS
JlaGoparopnast pabota
«M3mepeHne nokaszaTens
MIPEIOMJICHUS CTEKIIa»

JIunzel. [Toctpoenue
n3o0pakenuii B mun3ze. opmyna

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/AIMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC
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https://m.edsoo.ru/2WQTSLGLV
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https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

32

33

34

TOHKOHW JIMH3BI. Y BEINUYECHUE
JIMH3EI

Jlaboparopuas pabota
«Hccnenosanue CBOMCTB
M300paKEHUH B JIMH3AX)

Hucnepcus cBera. CoxxHbIN
coctaB Oeoro cBera. L[Ber.
Jlaboparopuas pabota
«Habmonenne nucnepcun
CBETa»

Wutepdepenius ceeta.
Judpakuus ceTa.
JudpaximonHas pemeTka

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XY0OJ

35

36

37

Ontuyeckue MpuoOOpsI U
YCTPOMCTBA U YCIOBHUS UX
0€30macHOT0 MPUMEHEHUS

['panu1lbl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTU
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHH U COKpAIIEHUE JJINHBI

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus U UMILYJIbC
penATUBUCTCKOM YacTulpl. CBs3b
MAaccChl ¢ JHEPTHEN U UMITYJIbCOM.
DHeprus NoKost

KonTponbnas pabota «OnTuka.
OCHOBBI crielMaIbHON TEOPUHU
OTHOCUTEIILHOCTIY

[EEN

https://m.edso0.ru/190ZY4BUB

https://m.edsoo.ru/L8689JPLI
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40

41

42

43

®dotonsl. opmyina [lnanka.
DHeprus U UMITyJIbC GOTOHA

OTKpbITHE U HCCIIEI0BAHUE
dbotoaddekra. OnpiTe A. T
CroineroBa

3akonbl hoTtodddekra.
VYpaBHeHue DUHIITEWHA AJ1sT
dororddekra. «KpacHas
rpanuma» Gorodddexra

HaBnenne cBeta. OnbitTel I1. H.
JlebeneBa. XvMHUUECKOE
JNIEHCTBHUE CBETA

https://m.edsoo0.ru/ZL6P16LA0

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo0.ru/YLCK770G8

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuyeckue ycTpoicTBa u
MPAKTHYECKOe TPUMEHEHHE!
dhoTosneMeHT, GOTOIATIHK,
CoNTHEYHas OaTapesi, CBETO IO/

https://m.edsoo.ru/UFQDRSL5M

45

46

47

Pemenue 3amau mo treme
«OIEeMEHTBI KBAHTOBOM ONTHUKH)
Monens aroma Tomcona. OmbBITEI
Pesepdopna no paccesHuro o-
yactull. [LtanerapHas Moenp
aroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

48

49

W3nydyeHue 1 noriomeHue
(OTOHOB TIpH TEpexoJIe aTOMa C
OJIHOT'O YPOBHS SHEPTUU HA
npyroi. Buasl cnektpos

BomnHOBEIE CBOIICTBA YaCTHII.
Bounsl ne bpons.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYXJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/NN8BHZYBE

https://m.edsoo.ru/J710TLFCO
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50

51

OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OMpEIENICHUIO COCTaBa
PaAOAKTUBHOI'O U3 TYUCHUA

CoiicTBa anb(da-, 6era-, ramma-
u3nyueHus. BiusHue
paI[I/IOElKTI/IBHOCTI/I Ha )X1UBLIC
OpraHU3MbI

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

52

53

54

OTKpbITHE NPOTOHA U HEUTPOHA.
N3oromel. Anbha-pacma.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacmaj. ["amMma-u3nyuenue

DHeprus CBA3U HYKJIOHOB B si/Ipe.
SnepHbie peakuuu. SaepHbIi
peaxtop. [Ipodnemsi,
MEPCIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI SIEPHON YHEPTETUKHU

DneMeHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. METOIbI
HaOJIOIEHUS M PETUCTPAIUU
3JIEMEHTApPHBIX YacTull. Kpyrisiit
ctoil «DyHaMEHTaIbHbIE
B3auMOAeHcTBUA. ENUHCTBO
(bu3nUecKoil KApTHHBI MUPa

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Oransl pa3BUTUS ACTPOHOMHUHU.
[Ipuknagnoe u
MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Bup 3BE31HOTO
Heba. Co3Be3aus, sIpKue 3BE3/IBI,
IUTAHETHI, UX BUIUMOE
nBrokenne. CollHeyHas cucreMa

https://m.eds00.ru/5PXS219VY

56

Comnnaue. ConHeuHast akTUBHOCTD.
Hctounuk sHeprun ColiHIa 1

https://m.edso0.ru/1JZR54JA0
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3BE3T

57

3BE311bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3BI
TJIaBHOM MOCIIEeI0BATEILHOCTH.
BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE ITPEICTABICHUS O
MIPOUCXOKICHUH U SBOJIOIINH
ComHna u 3BE31

https://m.eds00.ru/GGD3W74Z0

58

59

60

Muineunsbiit [1yTe — Hamma
I'amaktuka. Ilonoxenue u
nemwxkenne Comana B ['amakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
SIApax TATAKTUK

Bcenennas. Pa30eranue
rayiakTuk. Teopus bosbimoro

B3pbIBA. PenmxroBoe HU3JTYUCHHUC.

MeraranakTuka

Hepemennsie npo0iaembl
aCTPOHOMHH

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

62

63

64

Kontposnbnas padota
«DIJIEMEHTBI aCTPOHOMMH U
acTpoOU3UKI»

O606maromuit ypok. Poib
($U3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHOM
Y dTUYECKOH cdepax
JESITEIbHOCTH YEJI0OBEKA
O6o6maromuit ypok. Pois u
MecCTO (PU3HKHU M aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o061maromuit ypok. Poib

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR
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(buznyeckoit Teopun B
(bopMHpOBaHUY TIPE/ICTABICHUI
0 (hM3MYECKOM KapTUHE MUPA

O6o6matomuit ypok. Mecto
(U3HYECKOI KapTUHBI MUPA B
65 o01IeM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJTACC

Kon
NpoBepPsieMoro
pe3yJabTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeagMeTHbIE Pe3y/IbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpUpOBaTh Ha TpPHUMEPaX poJib W MeCTO (U3UKH B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHPA, B Pa3BUTUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU
Troiei

YYUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (DU3UUYECKUX MOJICIICH:
MaTepualbHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO
TBEPIOE TEJO, UICATBHBIN Ira3; MOAEIN CTPOCHHS T'a30B, KUIAKOCTEH U
TBEPABIX TeEJ, TOYEYHBIM SJIECKTPUYECKUM 3apsii — TMpU PEIICHUH
(du3nvecKux 3a1aq

Pacnio3naBaTh (usnueckue sBIeHUs (MPOIECChl) U OOBICHIATh UX Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHUS BELIECTBA U  JJIEKTPOJUHAMUKH: PpPaBHOMEpPHOE M
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUXKEHHE, CBOOOJIHOE MaJeHUE
T€Jl, JABW)KEHHME IO OKPYXXHOCTH, WHEpLHUs, B3aUMOJCIHCTBUE TEI;
muddys3usi, OpOYHOBCKOE J[BHMIKEHUE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeN, U3MEHEeHHWe o0bEéMa Tea TpH  HarpeBaHHUH
(oxJlaXx/ieHnu), TEMJOBOE paBHOBECHE, HCIApEHUe, KOHJEHcaIus,
IUTaBJIEHWE, KPUCTAUIM3alUsl, KUIIEHHWE, BIAXKHOCTh BO3/YyXa,
NOBBIIICHUE JIaBJICHU T'a3a IIPU €ro HarPEBAHMM B 3aKPBITOM COCYZE,
CBA3b MEXJIy IapaMeTpaMu COCTOSHHs Ta3a B HU30Ipoleccax;
9JEKTPU3aLHUs TeJl, B3aUMOJEHCTBHE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCIONb3ys (u3NYecKue
BEJIMYMHBI: KOOpPJMHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tena, CWJIa, HWMIYJIbC Tela, KUHHETHYecKas DSHEeprus,
MOTCHIIMANbHAS JHEPTHs, MEXaHW4Yeckas pabora, MeXaHH4YecKas
MOIIIHOCTD; MPU OMHCAHUU MPABUIHHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAUYECHHS U EIUHUIBI, HAXOJUTh
(hopMyIbl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIUYUHY C APYTUMU
BEITMYMHAMU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOICTBA TEJl U TEIJIOBBIE
SBJICHUS, MCIONb3Yysl (U3NYECKUE BEIMYMHBL: JIaBJICHHE Trasa,
TEMIIEPATypa, CpPEOHsAs KHMHETHYEeCKas DJHEpPrus XaoTUYECKOro
JBIKEHUS MOJIEKYJ, CPEIHEKBagpaTHU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHAS OJHeprus, pabora rasa,
KO3(QGUIMEHT I0JIE3HOT0 JACHCTBHS TEIJIOBOIO JBUTaTels; IpHU
OIIMCaHUH IIPAaBUIBHO TPaKTOBaTh buznyeckuit CMBICJHI
UCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHs W €IUHUIbI, HAXOJIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceBaTh HU3YUCHHBIC OJICKTPHUYCCKHUE CBOMCTBaA BC€IICCTBA H



JNEKTpUYECKUE  SBIIEHUS  (MPOLIECChI), HCMONB3Ys  (hU3nMuecKue
BEJIMYMHBI: NEKTPUYECKUN  3apsal,  JJEKTPUYECKOEe  TOJIe,
HanpsHOKEHHOCTh  TMOJIS, TOTEHLHMall, pa3HOCTh MOTEHIMANOB; IpHU
ONMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3UUECKHI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OO0O3HAUYEHUS U EIWHUIBI, YKa3blBaTh (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JApYTUMHU
BEJIMYMHAMU

10.7

aHaM3UpPOBaTh (PU3MUYECKHE MPOLECCHl M  SIBJIEHHS, HCHOIb3Ys
(u3nvecKkne 3aKOHBI U MPHUHIUIBL: 3aKOH BCEMUPHOTO TsroTeHus, |, |1
u |1l 3akoHbl HbroTOHA, 3aKOH COXpaHEHHsS MEXaHWYECKOH 3>Hepruw,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPHO3ULIMH CUJI, IPUHLIMII
paBHONPABUS  MHEPUUAIBHBIX CHCTEM  OTCYETa; MOJIEKYJIIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHHUSI BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOH HSHEepruy TEeIUIOBOIO IBMKEHHS MOJIEKYT ¢
a0COJIIOTHOM TEeMIIepaTypoil, MEepBbIA 3aKOH TEPMOJAMHAMHUKH;, 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijaa, 3akoH Kysona; npu 3Tom
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKOe
BBIP)XEHUE U YCJIOBUS (TpaHULIbl, 00J1aCTH) IPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATh OCHOBHBIC IMPUHLUIBI JECHCTBHS MaIIWH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3IuuaTh YCJIOBUS HX O€30IacHOTO
UCII0JIb30BaHUsI B [TIOBCETHEBHOM JKU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPECHUN; TPH
aToM (dopmyaupoBaTh MpobieMy (3amady) W THUIIOTE3y y4eOHOTO
SKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs1, MPOBOJIUTH OMBIT ¥ (HOPMYITUPOBATH BEIBOIBI
OcymiecTBiIATh TpPsSMbIe W KOCBEHHBIE HW3MEPEHHUsT (PU3UUECKUX
BEJIMYMH; TIPU ATOM BBIOMpATh ONTHUMAIBHBIN CIIOCO0 U3MEpEeHHs U
UCIIOJIB30BaTh M3BECTHBIC METO/IBI OI[CHKH IMOTPEITHOCTEH N3MEPEHUH

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIIMYUHAMH  C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUN; TpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCUPOBATh pe3yJbTaThl IIOJYYCHHOH 3aBUCHUMOCTH
(u3MYECKUX BETUYHMH B BUJE TAOIUIl U TpadUKOB, A€TaTh BHIBOABI 110
pe3ysibTaTaM MCCIICIOBAHUS

10.12

10.13

10.14

10.15

Cobmromate mpaBuiia  0€30MAacHOTO  Tpyda TP MPOBEICHUHU
UCCIIEIOBaHUNM B paMKax Y4eOHOro JKCIEpUMEHTa, y4eOHO-
MCCIIEZIOBATEIbCKOM M MPOEKTHOW JAEATEIBHOCTH C HMCHOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOUCTB M Ja00pAaTOPHOTO 000PYAOBAHHUS

Pematp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
WCTIONB3Ysl (U3MUECKUE 3aKOHBI W TPUHIIUIIBI, Ha OCHOBE aHaln3a
YCIOBUSL  3a/ladydl  BbIOMpaTh (U3MUECKYI0 MOJENb, BBIICIATH
¢u3nyeckre BeNUYUHBI U (HOPMYIIbI, HEOOXOUMBIE IJIsl €€ pelIeHuUs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATIBHOCTD MOJIYYEHHOTO 3HAYEHUS
(bU3UIECKOM BETHYUHBI

Pemate KayeCTBECHHEBIC 3aJ1a4H; BBICTpanBaTh JIOTUYECKH
HETIPOTHBOPEUYUBYIO IEMIOYKY PACCYKJICHUN C OMOPOW Ha M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

Hcnonb3oBaTh mpu  pelieHWd  y4eOHBIX 3alad  COBPEMEHHBIC
WH(pOpPMAIIMOHHBIE TEXHOJOTUU [IJISl TIOMCKA, CTPYKTYPHUPOBAHHSI,



UHTEpIpeTallid U TMPEACTaBICHUS y4eOHONH M HaydyHO-TIOMYJISpHOU
uH(pOpMaIMy, MOJYYEHHOW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyto HH(OPMAIIHIO

10.16

10.17

10.18

11 KIIACC

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcronp30BaTh TEOPSTUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM
KU3HU JUTsl o0ecTiedeHrst 0€30MacHOCTH NP O0paIleHuu ¢ MpudopaMu
U TEXHHMYCCKMMH YCTPOMCTBAMH, [UIS COXpPaHEHHS 310pOBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cpe/ie

PaGortaTp B rpymnie ¢ BBIMOJIHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TPYyNNbl, palUOHAIBHO  pPACIPEICNsTh
003aHHOCTM M IIJJAHUPOBATh JAEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, a/JI€KBATHO OILIEHWBATH BKJIAJ KaXXJOr0 U3 YYACTHUKOB
TPYNIBI B PELICHHE pacCMaTPUBAEMON TPOOIJIEMBI

Kon

NPOBEPSIEMOT0

pe3yJabTara

11.1

11.2

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpUpOBaTh Ha TMpUMeEpax pojb U MecTo (U3MKH B
(hOpMHUPOBAHUN COBPEMEHHOW HAayYHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TEXHOJOTIHH, B MPAKTUYECKON ACATEIBHOCTU
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPA

Y4YuTBIBaTh TPAHUILIBI IPUMEHEHUS] U3YyYCHHBIX (PU3NYECKUX MOJeNeil:

TOYEUHBIN ANEKTPUUECKUN 3apsll, slepHas MOJENIb aTOMa, HYKJIOHHas
MOJIENIb aTOMHOTO si/ipa MPH pelIeHnH PU3NIECKUX 3a/1a4

11.3

Pacnio3naBath ¢u3nueckue siBIeHUs (IIPOLECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKMA W  KBAaHTOBOH  (DM3HKH:
JJIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JICHCTBHSI  TOKa, B3aMMOJICHCTBHE MarHuTOB,
AJIEKTPOMAarHUTHAs WHAYKIUS, JeHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIC
KoJIeOaHUs ¥ BOJIHBI, MPSIMOJIMHEHHOE pachpoCcTpaHEHUE CBeTa,
OTpaXEHHEe,  TpeloMIIeHHe, HWHTephepeHIys, audpakuus u
HOJISIpU3alus CBETa, AMCIEPCUst CBETa, (HOTOAIEKTPUUYECKHH IPPEeKT
(boTtoapdekrt), cBeTOBOE MaBlieHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CHEeKTpa aToMa BOJAOpPOJAA, €CTECTBEHHas M  HCKYCCTBEHHas
painOaKTUBHOCTh

11.4

OnwuceiBaTh  W3yYeHHBIE CBOMCTBA  BeHIeCTBA  (DJIIEKTPHUECKUE,
MAarHuTHBIC, OINTHUYCCKHUC, DJICKTPUUCCKYIO IMPOBOAUMOCTL PA3JIMYHBIX
cCpem) W DICKTPOMArHUTHBIC SBJICHHS (TMPOIECCHI), HCIOIB3YS
(¢u3nueckue  BENWYHMHBL:  DJCKTPUUYECKUW  3apsl, CHIa  TOKa,
NEKTPHUYECKOE  HANpPsHKCHHE,  DJIEKTPHYECKOE  CONPOTHUBIICHUE,
pasHocTh moteHuuanoB, D/IC, paboTta TOKa, MHIYKIMS MarHUTHOTO
nojsi, cwia Awmmepa, cwia JlopeHIa, WHAYKTUBHOCTh KaTYIIKH,



9HEpPrus 3UIEKTPUUYECKOTr0 W MAarHUTHOTO TMOJIEeH, MEepUoJ]] M 4acToTa
KosiebaHuil B Kose0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Mpoliecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJsieOaHuH, dokycHoe
paccTosiHME U ONTHUYecKas CWiIa JMH3bl, MPU OMHCAHUU HPABUIBHO
TPAaKTOBaThb (PU3MUYECKUIH CMBICT HCIOJIB3YEMBIX BEJIMYUH, HX
0003HaUeHHUS W EUHMIBI; YyKa3blBaThb (OPMYJIbl, CBSA3BIBAIOIINE
JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTHMHU BeJIMYMHAMHU

11.5

11.6

11.7

11.8

OrnuceIBaTh U3y4YCHHBIE KBAHTOBBIC SIBJICHUS M MPOIIECCHI, UCTIOIb3YS
(u3uYecKue BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W HMIYJIbC (OTOHA, TMEPHOT
moJiypacraza, SHEpPrusi CBSI3W AaTOMHBIX SACp; TPH OIHMCAHHUH
NPAaBHJILHO TPAKTOBATh (PU3UUECKHI CMBICIT UCIIOIb3YEMbIX BEJIHYHUH,
uX 0003HAUCHUS W CIMHHUIIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIHEC
JNaHHYI0 (QU3UYECKYIO BEJIHMUUHY C JPYTHMMHU BEIMYMHAMH, BBIYUCIISATH
3HaUYCHHUE (PU3NICCKON BEITUIHHBI

AHanu3upoBaTh (PU3NYECKUE TPOLECCHl U  SBIICHUS, HCIIOIb3YS
¢usnveckue 3aKOHBI WM TPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJIEIOBATEILHOTO W MApaUICNIbHOTO COCAMHEHUS IPOBOJHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
NPSIMOJTMHEHHOTO PACIPOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHHSI CBETA,
3aKOHBI ~ TNPEJOMJICHHST ~ CBETa, ypaBHEHHE OWHINTEHHA  JIJIs
dbotorddekra, 3aKOH COXpaHCHUS DHEPTUU, 3aKOH COXpaHEHUS
UMIYJIbCa, 3aKOH COXPAHCHHS JJCKTPHUUYECKOTO 3apsja, 3aKOH
COXpaHEHHsI  MaccoBOIO  4YHWCJa, TMoCTynatel  bopa, 3akoH
pPaJlMOaKTUBHOTO pachaja,; IMpuh OSTOM Ppas3lii4yaTh CIOBECHYIO
(hOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKECHUE U YCIIOBHUS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

OnpenensTh HampaBl€HWE BEKTOpa HWHIYKIMM MAarHUTHOTO OIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHia

Ctpouts ¥ ONUCHIBATH HW300paXKEHHE, CO3[aBA€MOE IUIOCKUM
3€pKajioM, TOHKOW JIMH301

11.9

11.10

11.11

11.12

11.13

BBINONTHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECKUX SIBJICHUN U
IpOoUECCCOB C UCIOJIB30BAHUCM IIPSAMBIX U KOCBCHHBIX H3MCp€HI/II>'I; npu
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
IKCMEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT ¥ (HOPMYITUPOBATH BEIBOIBI

OcymecTBiATh NpsMble M KOCBEHHBIE H3MEPEHUs (PU3NUECKUX
BEJIMYMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO W3MEPEHUs H
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEN U3MEPEHUI

UccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C HUCIIOJIB30BAHHEM
OpsSMBIX ~M3MEPEHHMH; TPH OSTOM KOHCTPYHpPOBAaTh  YCTaHOBKY,
(UKCUPOBATh pE3yNbTaThl MONYYCHHON 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOJBI 110 PE3yJIbTaTaM
WCCIICIOBAHHS

Cob6mronaTe mpaBuia 0e30MacHOrO TpyJda IMpU  IPOBEACHUU
uccleJoBaHUW B paMKax ydyeOHOro SKCHepuUMeHTa, YydeOHo-
UCCIIEIOBATEIbCKOW U MPOEKTHOM EesTENIbHOCTH C MCIOJIB30BAHUEM
HU3MEPUTENBbHBIX YCTPONUCTB U TAOOPAaTOPHOTO 000PYAOBaAHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIETBIO,



11.14

UCTIONB3Ysl (PU3MYecKre 3aKOHbI W TMPUHIUIBI, HAa OCHOBE aHalu3a
YCIIOBUSL  3a/ladydl  BBIOMpaTh  (U3MYECKYI0  MOJENb, BBIJICISTH
¢u3nueckre BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOAUTH PACUYETHl U OLEHUBATh PEATBLHOCTD MOJYYEHHOTO 3HAYECHUS
(bu3nuecKoil BeMUIMHBI

Pemars Ka4eCTBEHHbIE 3a7a4H: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa MU3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

11.15

11.16

Hcnons3oBath Tpu  pemieHUH  YYEOHBIX 3a7ad  COBPEMCHHBIC
UH(QOPMALIMOHHBIE TEXHOJOTHH [UIA IIOMCKA, CTPYKTYPUPOBaHUS,
WHTEPNIPETAIMA WU TPEACTABICHUS y4eOHOH M HAYYHO-TIOMYJISIPHOU
UH(POPMALINH, TOIYYCHHOW W3 Pa3IMYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJIyYaeMyr0 HH(HOPMAITHIO

OOBSCHSITh TMPUHIMIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuyaTh YCJIOBUS MX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOU KU3HU

11.17

[TpuBoaUTE TpUMEPH! BKJIAAAa POCCHHCKHX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHHA

11.18

11.19

Hcnonp30BaTe TeopeTHdecKre 3HAHUSA 1O (U3UKE B ITOBCEJHEBHOU
KHU3HH IS o0ecriedeHns: 0€30MacHOCTH Ipy 00paleHnu ¢ npudopamMu
U TEXHHYECKHMMH YCTPOHCTBAMM, JUIS COXpPaHEHHS 3I0POBbS U
cOOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY XKaloIIel cpesie

PaGotath B rpymnme C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUpOBaTh ~ pabOTy  IpyHNbl,  pPalMOHAJIBHO  pPacCHpEeAcsTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHHBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB
IpYIIBI B PpELIEHNE pacCMaTpUBaeMOi MPOoOIIeMbl



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Kon
NMPoBEPSIEMOT0
3J1eMeHTa

IIpoBepsieMble 3JIeMEHTHI COTEPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUMA

11

®dwuszuka — Hayka o mpupoje. Hayunbsie MeToAbl MO3HAHUS
OKpy»XKatomiero mupa. Ponb skcrepuMeHTa W TEOpUU B
MPOLIECCE MO3HAHUS TPUPOJIBL. DKCIEPUMEHT B (hU3HKE

1.2

MopenupoBanue (PU3NYECKUX SBJICHHH MW IPOIIECCOB.
Hayunble runore3pl. @®uU3HUECKHE 3aKOHBI M TEOPHH.
I'panuibl MpUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIHI
coorBeTrcTBUs. Ponb W mecto ¢u3uku B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOH KapTHUHBI MHUpA, B MPAKTUYECKOU
JeITebHOCTH JII0AEH

MEXAHHWKA

KNMHEMATHKA

2.1

2.2

2.11

2.1.2

2.1.3

2.14

2.15

2.1.6

2.1.7

2.2.1

2.2.2
2.2.3

MexaHnuueckoe JIBHUKCHUC. OTHOCHUTEILHOCTD
MEXaHU4eCKOro aBuxeHus. Cucrema orcuéra. Tpaekropus

[Tepemernienue, cKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAS
CKOpPOCTb) W YCKOPEHHE MAaTepHabHOM TOYKH, WX
MPOCKIIMM Ha OCH CHCTeMbl KoopawHaT. CrokeHne
MepeMENICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE  IPSIMOJIMHEWHOE
nBukeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHMS, ITyTH U NEPEMELIEHN MAaTEPUAIBHOU TOYKH OT
BPEMEHH

CBobOoHOE TIazicHre. Y CKOpeHHe CBOOOIHOTO TaICHUs

KpuBonuHueliHoe nBukeHHe. PaBHOMEpHOE IBH)KEHHE
MaTEpHUaIbHONW TOYKH 10 OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIMHENHAas CKOPOCTB. ITepuon U 4acToTa.
LleHTpOCTpEMHUTENBHOE YCKOPEHUE

Texanueckue YCTpOﬁCTBaZ CIINAOMCETP, JBHXXCHUC
CHapAO0B, HCIIHBIC U pCMCHHLIC IICPCaAaYn

[Ipaktnueckue  paGorbl.  M3mepeHue - MrHOBEHHOM
ckopocTtd. MccnenoBaHue COOTHOLIEHHMS MEXIY IIYTSAMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJICIOBATEIbHBIC pPAaBHBIC
IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KECHUU C
HayaJlbHOM  CKOpPOCTBIO, paBHOM HymIw0. M3yueHue
IOBWOKCHMs IDAapUKa B BA3KOM JKuAKOCTH. l3ydeHue
JBUKEHMS Tela, OPOIIEHHOTO TOPU30HTAIbHO

TMHAMUKA

[Ipuauun otHocutTensHOCTH ['anmuned. IlepBelii  3akoH
Herorona. MHepunanbHbIe CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cuil
Bropoii 3akon HplooTOHa 111 MarepuaibHOM TOYKM B



2.2.4
2.2.5

2.2.6

2.2.7

uHepimanbHO cucteme otrcuéra (MCO). Tperuit 3akoH
HeroTona 1151 MaTepHaIbHBIX TOYEK

3akoH BcemupHoro TtsaroreHus. Cuna tskectu. [lepBas
KoCcMHU4ecKasi ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUS! CKOJIbKEHUS U
cuna TpeHuss mnokos. Kosdduument Ttpenus. Cua
COTIPOTHUBIICHUS MPU ABMKEHUU Tella B )KHUIKOCTH WU Ta3e

[TocTymarenbHOe W BpamaTesIbHOE JBH)KCHHE a0COJIOTHO
TBEPAOIO TENA

2.2.8

2.2.9

MOMEHT CUJIBl OTHOCHUTENIBHO OCH BpamieHus. [lneyo cuisbl.
YcnoBus paBHoBecust TBEpaoro tena B UCO

TexHuueckue yCTpOMCTBA:  IOAIIMITHWKH, JBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktueckue paboThl. M3ydenue aBmxeHus Opycka MO
HaAKJIOHHOM IIOCKOCTH o4 Zlef/'ICTBI/IeM HECKOJIBKUX CHII.
UccnenoBanue 3aBUCUMOCTH cui YIOPYIOCTH,
BO3HUKAIOIIUX B JAeQOpMHUpPYyEeMON MPYKUHE U PE3UHOBOM
oOpasie, oT Benu4uHBl UX Aedopmaruu. MccnegoBanue
YCJIOBUM paBHOBECUS TBEPAOTO TeJId, MMEIOUIETO OCh
BpAILICHUS

2.3.1

2.3.2

3AKOHbBI COXPAHEHN A B MEXAHUKE
HMiynibc MaTepHalbHOM TOYKH, CUCTEMBI MATEPHAIBHBIX
To4eK. IMITyJIbC CHIIBI M1 U3MEHEHHE UMITYJIbCa TENa

3akoH coxpaHeHuss wumnyiasca B HMCO. PeaxtuBHOE
JBMKEHUE

2.3.3
234

2.3.5

Pabora cuibl
MoONIHOCTE CUJIIBI

Kunetnueckast sHeprus MarepuanbHOW TOYKU. Teopema o
KMHETUYECKOU DHEPIUU

23 2.3.6

[TorenunanbHas sHeprus. lloreHnuanbHas 3HEprus ynpyro
nepopMupoBaHHON mpykuHbl. lloTeHIManbHas >SHeprus
Tesa BOJIM3U MOBEPXHOCTH 3eMITU

2.3.7

2.3.8
2.3.9

2.3.10

31 3.11

[ToreHnuanbHble U HENOTEHIMAIbHbIE CUiIbl. CBSA3b PabOTHI
HENOTEHUHUANbHBIX CHWJI C HW3MEHEHHEM MEXaHHYECKOU
SHEPIUU CHUCTEMBI Tel. 3aKOH COXPaHEHHs] MEXaHHUYECKOM
SHEPrUuu

Yipyrue u Heynpyrue CTOJIKHOBEHHS

TexHuyeckue yCTpPOWMCTBA: JBUKEHHUE PAKET, BOJOMET,
KOIIep, NPYKUHHBIN MHCTOIET
[Ipaktrueckue paboTel. M3ydeHHe CBA3M CKOPOCTEH Tl

npu Heynpyrom yuaape. MccnenoBanue cBsizu paOOThI CHITBI
C U3MEHEHHEM MEXaHUYECKOU YHEPIUH Teja

MOJIEKVYJISAPHAS ©®U3NUKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OCHOBHbIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOU
teopun. bpoyHoBckoe nBmxenue. Huddysus. Xapakrep



3.2

3.3

ABUWKCHUSA U BSaHMOHeﬁCTBHH qaCTull BCIICCTBA

3.12

3.1.3

3.1.4

Mopnenu cTpoeHus ra3oB, KMIKOCTEH M TBEPIABIX Tel U
OO0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEICH
Macca wmouekyn. KommuectBo BemectBa. IloctostHHas
ABoraapo

TennmoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHE.
[xana remneparyp Llenbcus

3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPHUH HJICAaTIbHOTO Ta3a
AOcomoTHasT ~ Temmeparypa — Kak =~ Mepa  CpeIHeu
KMHETHYECKOW YHEPTrUU TEIUIOBOTO JIB)KEHMS YacTHI] ra3a.
[[Ixana temnepatyp KenbBrna

VYpasuenue Knaneiipona — Menneneena. 3akoH JlanpToHa
I'a3oBble 3akoHbl. M3ompomeccsl B HA€aIbHOM Trasze ¢
MTOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, U30X0pa,
nzobapa

TexHu4eckue ycTpoicTBa: TepMOMETp, OapoMeTp
[IpakTnueckue paboThl. M3MepeHne macchl BO3ayxa B

KJIaCCHOM KOMHAaTe. I/ICCJ'IC,HOBaHI/Ie 3aBUCUMOCTH MCIKIAY
nmapamMeTpaMu COCTOAHUA pa3pCKCHHOT'O ra3a

OCHOBbI TEPMOJAMHAMUMKN

321

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

TepMmoauHaMuueckas cucTemMa. BHYTpeHHsss 3Heprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHUs

KonnuectBo Temnotrel u paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEAJILHOTO Ta3a

Buasl Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKIHSA,
n3nydeHue. TermnoéMKOCTh Tea. Y IelibHasl TeIIOEMKOCTh
BEILIECTBA. Pacuér  kommuecTBa  TEIJIOTHI npu
Terionepeiaye

IlepBblii 3akOH TepMoaMHaMuKHU. [IpuMeHeHHe IEepBOro
3aKOHa TEPMOJMHAMMKHM K u3ompoueccaM. I'paduueckas
UHTepIpeTanus paboThl ra3a

TenmoBble MammHbl. [IpUHIMOBI JEHWCTBUS  TEIUIOBBIX
MamvH. [IpeoOpa3oBaHus PHEPrUM B TEIUIOBBIX MalllMHAX.
Koapdumment mnoneznoro pevictus (mamee — KIIJI)
teroBoil mamnHbl. [{ukn Kapuo u ero KI1/]

Btopoit  3akoH  TepmoamHamuku.  HeoOGpaTumocTh
mpoueccoB B mpupoge.  TemoBble  JBUTATEINH.
DKOJIOTrHYeCcKHe MPo0IeMbl TETNIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JBUTATElb  BHYTPEHHETO
cropanusi, ObITOBOW XOJOWIBHHUK, KOHTUITHOHEP

IIpaxTueckue paboTHI. N3smepenue YAEIBHON
TEMI0EMKOCTH

AT'PET'ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE [TEPEXO/1bI

331

[TapooGpa3zoBanue u KoHAeHcalus. VcnapeHue u KuIeHue.
VYaenpHas  TemioTa  MapooOpa3oBaHHA.  3aBHCUMOCTH
TEMITEPATyPhl KATICHHUS OT JABJICHUS



AOcCoNIoTHAE ¥ OTHOCHTEIbHAs BIaXXKHOCTD BO3ayXa.

3.3.2 .
Haceiennsiii nap
Teépnoe teno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHU30TpONHS CBOMCTB KPUCTAILUIOB. JKUIKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepUalIbl
33.4 [InaBneHne wW KpucraumMsauus. YJenbHas TEIUIoTa
riaBienus. Cyomumarnus
3.3.5 YpaBHEeHHE TEIJIOBOTO OaaHca
TexHuyeckue yCTpOWCTBA: TUTPOMETP M ICUXPOMETP,
336 KAJIODUMETP, TEXHOJIOTMM  IOJIyYE€HUS  COBPEMEHHBIX
MaTepuajgoB, B TOM YHCI€ HAHOMAaTepuasioB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. Mi3Mepenue BIa)xHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. OJeKTpudeckuid 3apsn. [[Ba Buga
IIEKTPUYECKHUX 3aps10B
4.1.2 [IpoBOAHMKY, IUDIIEKTPUKH U MOTYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsija
4.1.4 BsaumopeiictBue 3apsioB. 3akoH Kynona
Onextpuueckoe mnozie. HanpsykEHHOCTh 3JIEKTPUYECKOIO
4.1.5 nosst. [lpuanun cynepnosunnu. JImHMM HanpsKEHHOCTH
AIEKTPUYECKOTO MOJIS
4116 PabGora cun snextpocratnueckoro mousd. Ilorenmman.
41 Pa3nocTts noTeHIaIos
417 [IpoBogHUKHN U TUDJIEKTPUKU B IIOCTOSIHHOM
ANEKTpUYECKOM Moiie. J{usnaeKTpuueckas MpoHUIIaeMOCThb
DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTh
4.1.8 TJIOCKOTO KOH/JIEHCATOpA. DHeprusi  3apsKEHHOTO
KOHJICHCATOpa
TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOI, 3JIEKTPOMETP,
41.9 AJEKTPOCTATUYECKAS 3aIuTa, 3a3eMIIEHHE
ANEKTPONPUOOPOB, KOHIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTEP
4110 [Ipaktnueckue pabotbl. M3MepeHHe 3IIEKTPOEMKOCTU
KOHJICHCATOpa
[IOCTOSHHBIN SJEKTPUYECKUI TOK. TOKU B PASJIMYHBIX
CPEOAX
421 VYcnoBus CyneCTBOBaHMSI IOCTOSTHHOTO 3JIEKTPUYECKOIO
Toka. Mctounuku Toka. Cua Toka. [locTossHHBIN TOK
42 4.2.2 Hanpspokenune. 3akon Oma 1715 yyacTka 1enu
' 423 DneKTpuyeckoe COINPOTHUBIICHUE. VYnenbHoe
COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHOe, CMEIlIaHHOe
COEIMHEHHE ITPOBOJHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoymst — JIenna



4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

4.2.9

anekTponaBwkymas cwia (ganee — DJIC) m BHyTpeHHee
CONPOTUBJICHUE MCTOYHUKA TOKa. 3akoH Oma Jyisl MOJIHOU
(3amMKHYyTOM) 2nekTprueckoi renu. Kopotkoe 3aMmbikaHue
DNeKTpOHHAas  MPOBOAMMOCTb  TBEPIBIX  METAJUIOB.
3aBUCHUMOCTh COMPOTHUBJICHUS METAJIOB OT TEMIEPATYPBHI.
CBepXmpoBOIUMOCTD

DJIEKTPUYECKUI TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX
My4KOB

11 KJIACC

Kon
pa3aena

4

4.3

4.2.10

4211

4.2.12

4.2.13

4.2.14

Kon
NMpoBepPsIEMOro
JIEMEHTA

[TonynpoBoiHUKH. CobcTBeHHas u MpUMecHas
MPOBOJUMOCTh  MOJYIpOBOAHUKOB.  CBoiicTBa  p-Nn
nepexoaa. [loaynpoBoHUKOBBIE TPHOOPHI

DNEKTPUUYECKUN TOK B DIEKTPOIUTAX. DICKTPOIUTHYECKAS
TUCCOTIHAITUS. DJIECKTPOIJIU3

Onektpuyeckuii TOK B Trazax. (CaMoCTOSATENbHBIN U
HECaMOCTOSITEIbHBIN pasps. Pa3znuunbie THUIIBI
CaMOCTOATENIbHOrO pa3psana. Monnus. [Ltazma

TexHuyeckue  yCTpOWMCTBA:  amMmepMETp,  BOJBTMETP,
peocrar, HCTOYHHMKHA TOKa, JJIEKTPOHArpeBaTENIbHbIE
MPUOOPHI, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONIPOTHUBJIEHUs, BAaKyYyMHBIA JUOJ, TEPMHUCTOPBI U
(hOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TabBaHUKA

[IpakTueckue paboTHI. N3yuenne CMEILIaHHOT'O
COEZIMHEHUsI PE3UCTOPOB.

WN3mepenne OJIC ucTouHMKA TOKa M €ro BHYTPEHHEIO
conpoTuBieHus. HabmoaeHue anexTpoiausza

HpOBepHeMbIe 3JJEMEHTDI COAePKaHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS NHAYKIUA

43.1

4.3.2

IlocTrostHHBIE MarHuThbl. B3anMoJeliCTBHE ITOCTOSIHHBIX
MAarHUTOB

MaruutHoe moje. BekTop  MarHUTHOM — MHAYKIHH.
[IpuHuun cynepno3uuuu. JIMHUM MarHUTHOM MHIYKLUU.
KapTuna nuHui MarHUTHOW MHAYKIMU TOJISI MOCTOSIHHBIX
MarHuToB

4.3.3

4.3.4
4.35

MaruutHoe 1nojie NMpoBOAHMKA ¢ TOKOM. KapTuna nuHui
IOJI1 JUIMHHOTO MpPSIMOTO TMPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOTO IPOBOJHMKA, KAaTyIIKM C TOKOM. OmnbIT
Opcrena. BzaumopaencTsie mpoBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOyJIb U HalpaBJIeHUE

Cuna Jlopenna, €€ Moaylb W HampaBieHue. [[BrkeHue



3apsHKCHHON YaCTHIBI B OHOPOJHOM MAarHUTHOM TIOJIE.
PaGora cwel JlopeHia

4.3.6 SIBNeHHE AIEKTPOMATHUTHOW WHAYKIIMH
4.3.7 [ToTrok BekTOpa MAarHUTHOM MHAYKLIMU
438 OJC wunHaykuuu. 3aKOH 3JIEKTPOMATHUTHOM WHAYKIUU
®dapanes
BuxpeBoe oanektpuyeckoe mnosne. IJC uWHAYKUMM B
4.3.9 IIPOBOJAHMKE, JBUKYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM
MarHMTHOM I10J1€
4.3.10 [IpaBusio Jlenia
4311 NHIyKTUBHOCTS. SIBnenue CaMOUHAYKITUH. OJ1C
CaMOUHIYKIIHH
4.3.12 OHeprusi MarHUTHOTO TOJIs1 KaTYHIIKH C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIe
TexHuueckue YCTpOICTBA: MOCTOSIHHBIE MarHHTBhl,
4.3.14 JJIEKTPOMArHUTHI, IEKTPOABUraTEelb, YCKOPUTENH
3JIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11eYb
[Ipaktnueckue paboThl. V3ydeHWe MAarHUTHOTO TIOJIA
4315 KaTylIKHA ¢ TOKOM. MccinenoBanue AEUCTBUS MOCTOSHHOIO

MarHiura Ha paMKy ¢ TOkoM. HMcciemoBaHue sIBICHUS
3JIEKTPOMATHUTHON MHIYKLIMU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHasg  cucrema. CBoOomuble  KoneOaHUI.

5.1.1 lMapmonnueckue konebanus. [lepuon, yactora, aMIIUTy1a
u ¢asa konebaHun

5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4ecKuil MasiTHUK

513 VYpaBHeHHe TapMOHHYECKUX KoneOanuil. Kunemarnueckoe
Y TMHAMHYECKOE ONMCaHHUE KOJIeOATEIbHOTO IBUKCHUS
[IpeBpaiieHre >HEPTUU MPH TAPMOHUYECKUX KOJICOAHUSX.

514 CBsi3p aMIUTUTYZIBI KOJEOAHW HWCXOIHOW BEJIWYUHBI C
aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH M YCKOPEHUS
Konebarenbupiii kKOHTYp. CBOOOIHBIC AJIEKTPOMATrHUTHBIC

515 KojieOaHusi B  HWJCaTbHOM KOJIeOAaTeThHOM  KOHTYpE.
AHaIOTHsl MEXIY MEXaHWUYECKHUMHU H AJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

516 3aKOH COXpaHEHUs! SHEPTrUuu B UJEAIBHOM KojeOaTelbHOM
KOHTYpE
BriHyXIeHHbIE MexaHuueckue KoseOaHus. Pe3onaHc.

5.1.7 Pe3onancHas kpuBas. BBIHYKXJIEHHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHusl.

5.1.8 Ilepemennsblil Tok. CHHYCOUJANIBHBIN IEPEMEHHBIN TOK.

519 M?H.IHOCTB NEPEeMEHHOTO  TOKa. AMIUIUTYAHOE U
JEWCTBYIOIEE 3HAYCHUE CHITBI TOKA U HANIPSDKEHUS

5110 Tpanchopmarop. [IpousBoacTBo, nepeaayda u moTpedIeHne

SHGKTqueCKOﬁ OHCEPIHUHU. OKOJIOTUYECKHE pUCKHu 1Ipu



5.2

5.3

5.1.11

5.1.12

MPOU3BOJCTBE  JJEeKTpuyeckol  sHepruu.  KynbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUHU B TOBCEIHEBHOM KU3HU

Texuuueckue ycTpoicTBa: ceiicMorpad, 3IEKTPUUYESCKHIA
3BOHOK, JINHUU 3JIEKTpoIIepeiay

IIpaktnyeckue pabotsl. MccienoBaHue 3aBUCUMOCTH
MeproJia MaNbIX KoJIeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH
n Maccel rpysa. MccnenoBanue nepeMeHHOro TOKa B LIENIH
U3  TOCIEAOBATEIIbHO  COCAVMHEHHBIX  KOHJIEHCATOPA,
KATYILKH U PE3UCTOpa

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHuyeckue  BOJIHBL,  YCIOBUSL  PacCHpOCTPAHEHUS.

521 Ilepuon. CkopocTh pacnpoCTpaHEHHUs U JUIMHA BOJIHBI.
[Tonepeunslie 1 MPOJI0JIbHBIE BOJIHBI

522 NuTtepdepentus n qudpakimsi MEXaHHUYECKUX BOJTH

523 3Byk. CkopocTh 3Byka. I'poMKoCTh 3Byka. BeicoTra TOHA.
TemOp 3ByKa
DNEeKTpOMarHuTHbIE  BOJIHBL.  YCIIOBUSL  W3Iy4eHUs

5.2.4 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumnas OpHUEHTALINS
BeKTOpoB E, B 1 v B aneKTpOMarauTHO# BOJIHE B BAaKyyMe
CBoiicTBa  SJEKTPOMArHUTHBIX ~ BOJIH:  OTpPaKCHHE,

525 MpeJIOMIICHHUE, TOISAPU3AIHs, TUPPAKINs, HHTEPPEPEHITHSL.
CKOpOCTb AJIEKTPOMArHUTHBIX BOJH

526 Hlkana 3NEKTPOMArHUTHBIX BOJIH. [Ipumenenue
JJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

527 [IpuHIIMIIBI paguOCBsA3UM W TeleBUAeHUs. Paauosiokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
TexHuueckue ycTpoWCTBa: MYy3bIKalIbHbIE WHCTPYMEHTHI,

508 yIbTPa3BYKOBasi JIMATHOCTUKA B TEXHUKE M MEIUIIMHE,
pazap, paauonpuéMHUK, TEJIEBU30p, aHTEHHa, TenedoH,
CBU-neun

OIITHUKA

531 [IpssiMonuHeHOE PAacCTPOCTPAHEHHE CBETa B OJHOPOIHOM
cpene. Jlyu cBera

532 OtpakeHne cBeTa. 3aKOHBI OTpa)keHUs1 cBera. [locTtpoeHue
M300pKEHHH B IIIOCKOM 3epKajie

533 [lpenomnenne  cBeta.  3akOHBI  TPETIOMIICHHS  CBETA.
AOCOJIIOTHBIN MMOKa3aTeNb MPETOMIICHHS

534 IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN yroil moJHOoro
BHYTPEHHET0 OTPaKEHUS

5.3.5 Hucnepcus ceera. CioxkHbIN cocTaB Oenoro cera. L{peT
Cobuparoriie ¥ paccewBaromye JUH3bI. TOHKas JMH3a.
@DOKyCHOE PacCTOSHUE W ONTHYECKAasl CUJIa TOHKOW JIMH3BI.

5.3.6 IToctpoenne  wm300pakeHWit B cOOMparOmux |
pacceuBaromux  auH3ax. @Dopmysa TOHKOH  JIMH3BI.
VBenuueHue, naBacMoe JIMH30H

5.3.7 [Ipenensr TpUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8 WNutepdepenuss  ceera.  KorepeHTHBIE  MCTOYHHUKH.



VYcnoBusi HaOMIONEHHS MaKCUMYMOB H MHHUMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX CHH(]A3HBIX
KOTEPEHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakums cBera. [udpakimuonnas pemérka. YcCiIoBHE
HaONIOJIEHUs TJIABHBIX ~MaKCUMyMOB TIpH  MaJICHUU
MOHOXPOMaTHUYECKOI'0 CBETa Ha UG PAKIIMOHHYIO PEHIETKY
[lonsipuszanus ceera

TexHuueckue yCTpOWCTBAa: OYKH, JIymna, ¢oToarmapar,
MIPOEKIIMOHHBIH amnrmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAs peréTKa, MOJISPOUT
[IpakTnueckue padoTHI. N3mepenne MoKa3aresist
npeigomiienus. MccinenoBanue CBOMCTB HM300pakeHUH B
nuH3ax. Habmonenue aucnepcun ceera

SJIEMEHTHI CITIELIAJILBHOM TEOPUU OTHOCUTEJILHOCTU

I'paHnMnBl  NPUMEHMMOCTH  KJIIACCHUYECKOW  MEXAHMKHU.
ITocTymaTel TEOpUUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH

6.1 MOIyJsl  CKOpPOCTM CBe€Ta B  BakyyMe, IPUHIHII
OTHOCUTEILHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHU M COKpAIICHUE JUTHHBI
6.3 DOHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs3p Macchl C DJHEPrUEH M MMITyJBCOM CBOOOIHOU
YaCTUILIbI. DHEPIHsl MOKOsI CBOOOIHOM YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
JIEMEHThI KBAHTOBOM OIITUKU
711 ®ortonbl. Popmyna Ilnanka cBs3u 3HEpruu (GOTOHA C €ro
94acTOTOM. DHEPrHsi U UMITYJIbC (POTOHA
712 OtkpeiTHe U uccnenoBanue (orordpdexra. Onbiter Al
CroneroBa. 3akoHbl (poTorddexTa
7.1 713 VpaBuenue DOiinmreiiHa i (dorodddexra. «KpacHas
rpanuna» Gotodddexra
7.1.4 Hanenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XuMHYecKoe NEUCTBUE CBETA
716 Texauueckue ycTpoicTBa: (HOTOIIEMEHT, (POTOJATUHK,
CoJIHEUHas1 ObaTapesi, CBETOIUO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopna o
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aToma. [InmanerapHas Mmoaenb
aToMa
[Toctynatsl bopa. M3nydenue u noriouieHrue (OTOHOB MU
1.2 799 IEpeXoJIe aToMa C OJHOrO YPOBHS JHEPTUMH Ha JPYTOM.
o Buner cnextpoB. Crnekrp ypoBHEH 5SHEPrMM aToMa
BOZOpOJA
BonnoBeie cBoiictBa wactul. Boauel  ge  bpois.
7.2.3 KopnyckynspHo-BoTHOBOM JTyau3M. Judpakums

OJICKTPOHOB HA KpUCTAJLJIax




7.3

7.24

7.2.5

7.2.6

CHOHTaHHOE UM BBIHYKJEHHOE H3JIy4YeHHUE. Y CTPOMCTBO U
NPUHIUI paboTHI J1a3epa
TexHudeckue  yCTpOMCTBA:  CIEKTPAJIbHBIA  AHAIU3
(cmiekTpocKoI), Jia3zep, KBAHTOBBIA KOMIIBIOTEP
[Ipaktnueckue pabotel. HaOmronenwe  JHMHEHYATOrO
CIIEKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoabl HAOMIOACHUS M PErHCTPALUU  AJIEMEHTAPHBIX
YacTUIL

OtkpeiTie pagmoaktuBHOCTH. OmbiTel  Pesepdopma mo
OTMPENICICHUI0  COCTaBa  PAJMOAKTUBHOTO  H3TYYCHHUS.
CpoiictBa anb(da-, Oera-, ramma-usnydeHus. BiusHue
PaIMOAKTUBHOCTH Ha KUBBIE OPTaHU3MBI

OTkpbiTHE TIPOTOHA M HeWTpoHa. HyknmonHas Moxaens sijapa
I'eitzenbepra — MBanenko. 3apsia siapa. MaccoBoe 4ucio
sanpa. M3oromnsl

7.3.4

Anbda-pacnian. DIEKTPOHHBIH U TO3UTPOHHBIA OeTa-
pacnan. ['amMma-u3mydeHue. 3akOoH  paguOaKTUBHOTO
pacmana

7.3.5
7.3.6

7.3.7

DOHeprus CBsA3U HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekr
Macchl sapa

SAnepHble peakuuu. JlelleHUE U CUHTES s1IEp

SAnepusiii peaktop. TepmosinepHbiii cuHTe3. [IpobieMbl u
MEPCIIEKTUBBl  SIICPHOM  DHEPIeTUKH.  IJKOJIOTMYECKHE
ACIEKTHI SIEPHON YHEPTETUKHU

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

OnemeHtapHble  yacTHLbl.  OTKpBITHE  MO3UTPOHA.
OyHAaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHuueckue ycTpoicTBa: JO3UMETP, KaMmepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomba
[TpakTuueckue padotsl. MccnenoBanue TpekoB yacTuil (TI0
roToBbIM (hoTOrpadusim)

OJIEMEHTbBI ACTPOOU3UKHN
Bun 3Bé3nnoro ne6a. Co3Be3aus, sipkue 3BE3/bI, TIIAHETHI,
HX BHIMMOC JIBIIKCHHUC
ConueuHnas cucteMma. [1nanersl 3emHoM rpynmsl. [InaneTsi-

TUTAHTBl U UX CIYTHHUKH, KapJIMKOBBIC IJIaHETHI. Maibie
Tena CoIHEYHOH CUCTEMEI

Comnnne, dporochepa u atmochepa. CoslHeUHass AKTHBHOCTh

8.4

8.5

8.6

Ucrounuk sHeprun CoJiHIA U 3BE3NT

3Bé3,HI)I, HNX OCHOBHBIC XapaKTCPHUCTUKU: MaCCa, CBETUMOCTD,
paguyc, TeMIiieparypa, HX B3auMOCBs3b. Jluarpamma
«CTIEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3JBI TJIaBHOU
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY
JUTS 3BE3]1 TIIABHOM ITOCIIE0BATEIbHOCTH

Buytpennee CTpOCHHE 3BE3 L. CoBpeMeHHBIE

MIPEJCTABIICHUSI O TIPOUCXOXKACHUU U 3BomoMK CosHLA U 3BE3]L.
OTanel )KU3HH 3BE3]



8.7

8.8

8.9

8.10

Mineunbii  Ilyte — Hama [anaktuka. CroupanbHas
cTpykrypa ['anakTuku, pacnpenesieHue 3B€3/1, ra3a U MblUIH.
TTonoxenune u nmwxenne Comnuia B ['amaktuke. ITmockas u
chepudeckas MoACUCTEMBbI [ anakTuku

Tunbel ranaktuk. Paauoranaktuku u kBaszapbl. UYEpHbIE
JBIPBI B SIPAX TAJIAKTHK

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa0O0ia.
Pa30Oeranne ranaktuk. Bospact u pamuyc Bcenennoid,
Teopus bonbioro B3peiBa. Mojens «ropsueid BceneHHon.
PennkroBoe nsnyuenue

MacmirabHast cTpykTypa Bceenennoii. MeraranakTuka.
Hepeménnbie mpo6iieMbl aCTPOHOMHH



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

» ®uzuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AxkunonepHoe o6mectBo «M31aTenscTBo
«IIpocsemienue»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakiueit [TapdpentreBoit H.A. AxnionepHoe o61miectBo «M3narenbcTBo
«ITpocsemienue»

METOANYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

NHdpopmaimoHHO-METOANYECKOE TUCHMO 00 OCOOCHHOCTSX MPENoJaBaHus
yaeOHoro npeaMera «Pusnka» B 2025/2026 yuednom romy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroaudeckue peKOMEHIalUK 10 CO3/IaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT0 MPOdUIIeH U KIAaCCOB C YIIIyOJICHHBIM U3yYEHUEM
MaTeMaTuKH, PU3NKU, XUMUU, OUOJIOTHU B 0011e00pa30BaTEIbHBIX
OpraHU3aIUAX C UCIOJIb30BaHNEeM UHGPACTPYKTYPhI, CO3IaHHOM B paMKax
HalMoOHaJIbHOTO poekTa «Ob6pazoBanue» (KBantopuymsl, IT-ky0sl1, Touku
pocta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol _i_en_profile] 2025.pdf

Meronuueckue pekomenaanuu. Opranuzanus B3aumoaencteud “llkona — By3
— npennpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

MeToanvecKkue peKOMEH/IAINH 10 U3yUYEeHUIO TeMbl «[I0CTOSHHBII
AIIEKTPUUYECKUI TOK» B MIKOJIBHOM Kypce (usuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika_p_e_t.pdf

Y4ebHOo-MeToAnuECcKOe 00ecTeueHre MPOLIECCOB MPENOAaBaHus XUMUH,
ouosioruu, GU3MKK Ha YPOBHSIX OCHOBHOI'O OOIIETO U CPETHEro OOIIEero
00pa30BaHMs C BKIIFOUECHUEM JIOTIOJHUTEIIEHOTO HH)KEHEPHOT'O KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

Konrekctable 3a1aun. 3aganus K yaeoHoMmy Kypcy «duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

OU3NKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA HOK https://Mounypoku.pd/
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