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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeaMeTamMu. B Hell onpeessitoTcsi OCHOBHbIC
LEeIU U3y4eHHus (PU3UKU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKHU HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTAThI 10 T'0J1aM O0Y4YCHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yIoIuii
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueii u actpoHomued. Mcmonb3oBaHME W aKTUBHOC
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJI1a/l B (hOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJarormuxcs, B (OPMUPOBAHHE YMEHHN TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS NP BHINOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku A4Jis ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uaeh, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €70 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HAyKH, OCMBICIICHHUE CBS3M Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN M3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU MESITEIbHOCTH 00YYarolMXCS.
J11st 6a30BOr0 ypOBHA Kypca (U3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATBLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX paboT, KOTOPBIE B IpOrpamme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Bobijenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE H3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U UHTErpUpPYs 3HAHUA U3
Pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIOTCS 3a/1aHUs HA



OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH WM MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU IS CUTyallMH IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCcTpalluOHHOE  00Opy/0BaHuEe (HOPMUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHUS MaTepuHu U PyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O poNM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne ITUX Ienei 00ecreuynBaeTCsl pelieHHeM CIIeIYIONINX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (QU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(PU3UKHY;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMUS s
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckoil MOJENbI0, 3a]ad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YpOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBaHHBIM, YYWUTEIb JEJNaeT BBIOOp
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKWE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JdiekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nose B BeuectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna  7nuHMA  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO NMPSIMOr0 IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HabroieHue 1BUKEHUs Iy4YKa 2JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMn NENCTBUA IIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyMm.



HccnnenqoBanne MarHUTHOTO TT0JIST ITOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MAarHUTHOM
uHaykauu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuo Jlenua.

NuayktuBHOCTh. KaTylika WHIYKTUBHOCTH B I1I€NM TMOCTOSHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuYecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE IPOIECChl: MHAYKIIMOHHAS
Me4Yb, COJICHOM/I, 3alllUTa OT JICKTPU3ALMH TEJI TIPU ABUKECHUHW B MAarHUTHOM T0JIE
3emin.

Hemoncmpauuu.

HaOGmroienne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIOYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTIOMUHUEBOM (MEIHOMN) TpyOe.

SIBieHrEe CaMOMHIYKIIMH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHIYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHUS.

["apmonnueckue konebanus. Kunematnueckoe M JIWHAMHUYECKOE OMHCAHUE.
DHEPreTUUecKoe OMUCaHue (3aKOH COXpaHEHUsS MEXaHW4YeCKoW sHepruu). BeiBon



JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amruntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUIN HCXOTHOU
BEJIMYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m 4actora kKojeOauuid. [lepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTEMaTUYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJICOAHWUN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeiHyxaeHHbIe KoneOanus. Pe3onanc.
PesonancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJIOIMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeILHOTO ABUKCHHUS.

HabGnronenne He3aBUCHUMOCTH NIEPHOJA MANIBIX KOJIEOAHUU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanne koyie0aHWW Tpy3a Ha MACCHUBHOM TMPYKHUHE C IEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJIEOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yenune 3aKOHOB JBIKEHUS TeJa B XOJIe KoyieOaHUii Ha yIPyTroM IMOBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTYyXaIOIINX KOJICOAHUIA.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomacHummubsle Ko1e0aAHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHUS YHEPTUU B UACATHPHOM KOJIEOATEIIbHOM KOHTYDE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxneHHble
AIIEKTPOMATHUTHBIE KOJICOAHUS.



[lepemenHbpIi TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCHCTByIONIEE 3HAUYCHHWE CHJIBI TOKA W HAMNpSOHKEHHS MpH pa3indHor (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PHUCKHA MpU IPOM3BOJACTBE JJIEKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomol, nPAKMUKyM.

Nzyuenue tpancpopmaropa.

HccnenoBanre nmepeMEeHHOrO TOKa 4Yepe3 MOCHeAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMJeHHe, MHTepdepeHIus u
nudpaKims.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.



DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
HoJIIpU3aLusl, MHTepPEpeHLus U Audpakuus.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKArOLIEN CPEIbI.

TexHU4ecKue yCTPOMCTBA M IPAKTUYECKOE IPHUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3arys, Iuppaxius, UHTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaPHOIETOBOTO U3TYyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCcTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpoOCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyu csera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIHN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOTHI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPU IIEPEX0JE MOHOXPOMATHYECKOTO CBETA YEPE3
IPAaHMILY pa3fena IByX ONTUYECKHUX CPEl.

Xon myueit B mpusme. [ucnepcus cBera. CroXKHBIM cOCTaB O€IOro CBeTa.

IIBeT.



[TomHoe BHYTpeHHEe oTpaxkeHue. lIpenenbHblii yroy MmoJHOr0 BHYTPEHHETO
OTpaXKEHUS.

Cobuparoriue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHUYECKAsl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckol JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHHS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xoa sy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
onTu4yeckod ocu. IlocTpoeHne wu300pakeHUNW TOYKM U OTpe3Ka TMPsSMOU B
COOMpAIOIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas crnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KIlacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcIoBUe HaOIIOACHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habmoienue noaHoro BHyTpEHHETo oTpakeHusi. Moiesib CBETOBO/IA.

HccnenoBanne XoAa CBETOBBIX IIYYKOB 4YEPE3  IUJIOCKOMAPaJUICIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Monenn MUKpPOCKOIIa, TEJIECKOa.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

N3ydenne 1uppakiMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.



[IpumMeHeHne NoJIAPOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.
Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.
M3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTHH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTIOCKOTO 3€pKaJia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpGEpPEHINN U TOISPU3ALUH CBETA.

N3yyeHue noyisipu3aiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyeHnue nHTEpPEpEeHIINH JIa3€pPHOTO U3ITyUYEHHUS HA IBYX LIEIIX.

HabGmronenue nucnepcumu.

Habmronenue u uccienoBanue AU(ppakiiioOHHOTO CIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHBI.

[lonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO ~ uHTepBan. IIpeoOpazoBanusi  Jlopenua.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILCHNUE JUIMHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MIOKOSI.

TexHHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSyKEHHBIX YACTHULL.

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MUMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TeIIOBOE M3JIydeHHE (M3IydeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHbBI. DHEPTHUs U UMITYJIbC (DOTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonbsl hoToddexra. YpaBHEHHE
Onnmreiina ansa potospdexra. «Kpacnas rpanunay porosaddexra.



JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakarolryto moBepxHOCTh). Ombrter I1. H.
Jlebenena.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! ne bpouis u
pasMmepbl 00ONacCTH JIOKAJIM3alMU JBWXKYyIleWcs dactuibl. KopmyckymnspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaenEéHHOCTeH
['eitzendepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIMO/I.

Hemoncmpauuu.

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

UccnenoBanue GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUsl aTtoMma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEH 3HEPTUM aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYXJICHHOE U3JlydeHue ceera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLI.
OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npaKmuKym.
HaOnronenue TMHENYaTOro CeKkTpa.



HccenmenoBanue CrieKTpa pa3pekeHHOT0 aTOMApHOIO BOAOPOAA U U3MEPEHHE
noctosiHHou Punbepra.

Tema 3. Qu3uka amomnoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio sapa. N30Tormsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCIEeKThl Pa3BUTHUS
AIEPHOU IHEPIETUKHU.

MeTtonbl perucTpauy 1 UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. bapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHod Mojenu. TéMHas matepust U TEMHas
DHEprusl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTporcCTBAa U TEXHOJIOTHUYECKUE MPOIIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenue normoiieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

DTarnbl pa3BUTHS aCTpOHOMUU. [ IpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsI OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHUYECKUX HcciieqoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JBH>)KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —



CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenust 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi ONPE/ICTICHUS MTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/IbI.

HaGmronenuss B Teneckon JlyHbI, IUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
HU(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIE 1 OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
OMMCAHHBIX B  TEMATUYECKHWX  paszleiax «YUYEHUYECKUUA  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroniee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3alus CoJepKaHusl pa3iesioB Kypca «MexaHukay,
«MonekynsapHas pusnka u TEpMOAUHAMUKAY, « ITEKTpOIuHaMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIBHON TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBad
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUUKIY).

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHUM B COBPEMEHHOW HAYYHOM KapTUHE MHUPA, 3HAYCHHUE OIMMUCATEIBLHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (QyHKIUI
buznyeckoit Teopun, posib GU3NUECKON TeOpuu B (HOPMUPOBAHUU TPEICTABICHUIN
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM pSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSA3H.



Nzyuenue kypca ¢puszuku yray0iaéHHoro ypoBHs B 11 kimacce ocymiecTBisercs
C Y4€TOM COJIEpPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvie nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SBIICHUE, HAy4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIMPOBaHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 3JIeMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Npupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW THPHUPOJE, OSKOJOTMYECKHE PUCKHM IPH IMPOU3BOJCTBE
AIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpesbl,
yIbTPa3BYyKOBasi JMATHOCTMKA B MEIULIMHE, OINTUYECKHE SBIECHUS B >KHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB Y MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarnuTHple mOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOoJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIUOHHAas Ieub,
JIMHUM 3JIEKTPONEpeay, 3JI€KTPOBUraTelb, paaap, paluonpuEMHHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECIEUHUTh JOCTHKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMNbITA AEATEIbHOCTH B MPOILIECCE pean3alui OCHOBHBIX HaNpaBICHUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K Pa3Nu4yHbIM cdepaM NpodhecCHOHAIBHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUHU BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C yU4E€TOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON ACSTENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUI0 U MPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TIPeJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOMUCK, aHAJIU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U LIEJICBON ayJUTOPUH, BEIOMPasi ONTUMAIHHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHHE HAa YPOKax (DU3UKH U BO BHE-YPOUHOH JesITeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJBb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pEe3yIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TPOSIBJICHUIO JPYIUIMA B 001acTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUAIOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cCUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEINO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIHMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOSHUE KUAKOCTEH W TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMU COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPrusl, MOTCHIMAIBbHAS YHEPIHsa, MEXaHUJIEeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKMCHIBATh WM3yYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PUIIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATENS;, IIPH OIMWCAHWU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMKCHIBATh U3YUYCHHBIE AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITNAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, MX OOO3HAYCHWS] M CIWHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrUH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOHN TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MaITNH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh MpobdieMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BAaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaOIuUIl U TpauKOB, IETaTh BEIBOJBI 1O PE3yIbTaTaM UCCIIeI0OBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHMBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENIOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHrss 0OE€30MACHOCTH TNPHU OOpALEHUH C MPUOOpaMH W TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKU B IKOHOMUUECKOM, TEXHOJIOTHUECKOH, COIIMAaTBbHON
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAayYHO-TEXHUYECKOM PA3BUTHH,
3HAUYEHHUE OIUCATEIbHON, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTHYECKOW (YHKUUNA (PU3NYECKOW TEOPUM — DBJIEKTPOJIUHAMHKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
¢uznyeckoil Teopuu B (HOPMUPOBAHUU MPEACTABICHUN O (U3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B 0OLEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasinyaTh yCIOBUS MPUMEHUMOCTH MO/JIeNeil (PU3MUECKUX TEN U TPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHE KOJEOAaHMs, MaTeMaTHYEeCKU MasTHUK, WACaTbHBINA
PY>KUHHBIH MasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyaTth ycioBHs (TpaHUIbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cuwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMHM, TnpaBwio Jlenma, cBa3p  JC
CAMOMHIYKIIMM B DJIEMEHTE OJJEKTPUYECKOM LEMU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, IOCTYJAThI CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DWHINTEWHA IS
dboTordexra, mepBoIil 1 BTOPOU MOCTYNAThl bopa, MpUHIKMI COOTHOIICHUS
HeomnpeaenénHocrel ['eiiseHOepra, 3aKOHBI COXPaHEHHUS 3apsAI0BOrO U



MacCOBOTO YHCEII U PHEPTUU B SJEPHBIX PEAKITUAX, 3aKOH PaTUOAKTUBHOTO
pacrajua);

OMMCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYNHBI:
HaMPsHKEHHOCTD JIEKTPUUYECKOTO TOJISA, MOTEHIIUAT JIEKTPOCTATHUYECKOTO
MoJisl, Pa3HOCTh TMOTEHLUAJIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmIepa, WHIYKTHBHOCTD,
AIEKTPOJBIKYINAS CUJIAa CAMOWHIYKIIMH, JHEPTUS MAarHUTHOTO IIOJIS
MPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TOJIHASI SHEPTHUSL, DHEPTHUS
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS WHIYKIMS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakius, JUCIEPCHUs, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
ramMmMma-u3iydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHATN3a U
paboThI N1a3zepa;

OTIpeeISITh HaIpaBiICHUE WHIYKIIMA MAarHUTHOTO TIOJS TMPOBOJHHKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTpOUTH M300paKeHUE, CO3/JTaBaeMOe INIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PACCUNTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE IOHATHSA, TCOPHH H
3aKOHBI JIJI1 aHajiu3a ©W  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IaX, B 3BE3AHBIX CHUCTEMaX, B MEKTATAKTUUECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIOLNUHM 3BE3/] U BeelleHHOM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
UCITOJIb30BAaHUEM TIPSAMBIX HW3MEPCHUM, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJTYYECHHOM  3aBUCHMOCTH
bu3nUeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPENTHOCTe  W3MEPEHWM, JellaTh  BBIBOABI 110  PE3yJIbTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBCHHBIC HM3MEPCHHS (U3MYECKUX BEIMYHMH, IPU DTOM
BBIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OTIBITHI TIO MPOBEPKE MPEIIONKEHHOW TUITOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3YyNbTaThl U J€JaTh BBIBOJ O CTaTyCe MPEIIOKEHHOM
TUTIOTE3HI,

OTMHMCHIBATH METOIBI TTOTYUYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;



co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYOBaHMUS;

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HEABHO 3aJJaHHOM
¢usznyecKkoil MOeNnpl0: Ha OCHOBAHWM AaHANIM3a YCJIOBUS BBIOMpATH
¢usznyeckue MoJeNnd, OTBEYarolhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUN
IIPY  HUCIIOJIb30BAaHUM MAaTEeMaTMYECKUX METOJOB pELICHHs  3aj1ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM MOITYYEHHBIX
pe3yIabTaTOB;

pemarh KayeCTBEHHbIE 3aJaud, TPeOyIoUIUe NPUMEHEHHUs 3HaHWM U3
pa3HbIX pa3lieioB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 ApyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa N3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBaTh U OLICHUBATh MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIIMHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIOJIb30BAHUM JTOCTUKEHUI
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATH pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3UYECKOTO
COJIEp)KaHUsI C KCHOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJOTHM JJi1 TIOMCKA, MepepabOTKU U MPEAbsBICHUA Y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMALUY;



e MPOSIBIATH OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEIBHOTO NPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX PaldoT;

e paboTaTh B TPYIIE C HCIOJHEHUEM pPa3UYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACIPENEIATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXXIOIrO W3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

e TMPOSBIATH MOTHUBAIMIO K OyayIield mpodecCHOHATbHON 1eITeTbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 1 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 1
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunewarika 8 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
. 3
22 Hunanika 8 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 7 1 1 httos://m.edsoo.ru/7FA1bF72
Hroro no paszneny 23
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 11 1 bubnmnorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 4 1 bubnuorexa [IOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 22
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 3 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 21
PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KITACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/7f41bf72
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
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Paznen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [IOK
41 Koprtyciy IpHo-BONHOBOM Ayami3u 15 https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
42 usiica aroma > https://m.edso0.ru/7f41bf72
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTUIL https://m.edso00.ru/7f41bf72
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 httos://m.edsoo.ru/7fA1bf72
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHICCKHI MPAKTHRYM 16 16 https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/7f41bf72
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
°
JIE-H Tema ypoxka Beero Kontposbubie IIpakTnueckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTshI padoThI pecypenr
1. ®du3uka — Hayka o IpUpo/Ie. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
9 HayuHbie MeTOIbI TO3HAHUS
OKPY’KaIoIlero Mupa
DKCIepUMEHT U TEOpHs B IIpoIecce
3. Mo3HaHus npupoabl. HabmoaeHue u
9KCIIEPUMEHT B (pu3mKe
4 Crnioco0b1 n3MepeHus (PU3NIECKUX
BEJIMYMH
AOCOIIOTHAsI U OTHOCUTEIbHAS
S, MOTPEIIHOCTH U3MEPEHUI
(hbU3UYECKUX BEITMYUH
6. OCHOBHBIE TIOHATHS KHHEMATUKA 1 bubmorexa HOK
https://m.edsoo.ru/ff0c33e6
- [IpsimonuHeitHOe paBHOMEpHOE 1 bubmuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3508
g I'paduxu paBHOMEPHOTO 1 bubmuorexa [IOK
MPSMOJIMHENHOTO IBUKEHUS https://m.edsoo.ru/ff0c3620
9, Pemrenue 3agau



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

CkopocTb Ip1 HEpaBHOMEPHOM

bubnunorexa LIOK

10 JIBHKEHUH https://m.edsoo.ru/ff0c372e
" [IpssMOnMHENHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c39cc
12.  Pemenwue 3agau
Bu6mumoteka [JOK
13. | Crobonmoe nagenne https://m.edso<])_.[ ru/ffOc3ada
1 JIBr>keHue Tesna, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY
15. Pemnrenue 3anau
1. PaBHOMEpHOE ABMXKEHUE TOUKH 110 Bbu6mmoteka [JOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3be8
17.  Pemenwue 3aga4
18.  IloaroToBka K KOHTPOJBHOM paboTe
]
15, “Kamevaras warepmamioh brmiorera LIOK
U https://m.edsoo.ru/ff0c3be8
20 [Tpunuun otHocuTenbHOCTH ["anumes. bubmuoteka [IOK
HNuepumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
21.  Ilepsslii 3akoH HproToHA
22. Cuna. PaBHOJEHCTBYIOIIAs CUJIA. BH@?HOTeKa HOK
https://m.edsoo.ru/ff0c41a6
23.  Bropoii 3akoH HeroToHa. Macca
24, B3anmopencraue ten. Tperuit 3aKkoH
Herorona
25.  IlpuHIun cyneprno3uiuy CUL.



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c41a6

Pemenue 3a1a4 Ha npuMEHEHUE

26.
3akoHOB HrroToHa
Jlabopamopuas paboma
27 Noj ”]53 ueiue dzumeﬁuﬂ mena no bubmmorexa [JOK
' - Y , https://m.edsoo.ru/ff0c84ae
OKpYIHCHOCIU
>3 SBnenue Tarorenusd. ['paBuTalimoHHas
" cuna
29 3aK0H BCEMHPHOI'O TATOTEHHS bubmorexa LIOK
' p ' https://m.edso00.ru/ff0c3d00
30. Pemenue 3amau
31 Cuna tspxectu. [lepBas kocmudeckas
" CKOpOCTb
bubnuoreka [{OK
32. B .H
e Tella. HICBECOMOCTD 1 Heperpysi https://m.edsoo.ru/ff0c84ae
33.  Cuna ynpyroctu. 3akoH ['yka.
Jlabopamopnas paboma
34 No2"Hzmepenue sicecmkxocmu bubnmorexa IOK
' ) IZ https://m.edsoo.ru/ff0c3e18
NPYHCUHDBL
35.  Cuna tpenus. KoapdummeHnT TpeHus.
Jlabopamopnas paboma Ne3
36 ”Hsmle) eHuZ K09;¢u ueHma mpeHus bubmmorexa LIOK
' P ., Y P https://m.edso0.ru/ff0c3f76
CKOJIbIHCEHUS.
37. Pemenue 3amau «CHiIbl»
38. Pemenne 3amau «Crisl»
39 NMnynsc MmaTepualbHONM TOYKH, bu6muoreka [JOK
" CcHCTEMBI MaTepHAIbHBIX TOYEK. https://m.edsoo.ru/ff0c43d6
40 Nmrrynibe crutbl. 3aKOH COXPaHEHUS

VMITYJIbCA.



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6

41.

Pemenue 3agau

42. | Pemenue 3amau
43. PeaktuBHOE IBUXKECHUE bubmnorexa HOK
https://m.edsoo.ru/ff0c82ba
bu6nmoreka [IOK
44. | PaGoTa i MOMHOCTE CHIH. https://m.edsoo.ru/ff0c4502
45, Pemrenue 3amau
Kunernueckas sneprus
46.  maTtepuanbHOW TOYKH. Teopema 00
M3MEHEHUN KMHETUYECKOM 3HEpruun
47. [TorenmanpHas 3HEPTHS. buGnuorexa [IOK
https://m.edsoo.ru/ff0c461a
[ToTennmanpHas SHEPTUST YIPYTO
48, ne(OPMUPOBAHHON MPYKUHBI.
[ToTennmansHas 3HEPTHs TENa BOIU3N
MMOBEPXHOCTU 3eMIIN
49, 3aKOH COXpaHEHHS] MEXaHUYECKOU bubmuoteka [IOK
SHEpPruu https://m.edsoo.ru/ff0c478c
50. = Pemrenue 3amau
Jlabopamopmuas paboma
Ned«Hccneoosanue ceazu pabomol
51. | cunwl ¢ usMeHeHuem Mexanuyeckou
SHepeuu mena Ha npumepe
PACMANCEHUSL PE3UHOB020 HC2YMA»
52.  TloaroroBka K KOHTPOJIBHOH paboTe
KonTtpoabHnas padora no reme BuGmorexa [OK
53. «/JluHamMuka. 3aKOHbI COXpAHEHHS B

MEXaHUKE»

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

bubnunorexa LIOK

>4 KMHETUYECKOMN TEOpUH. https://m.edsoo.ru/ffOc4dc?
55.  bpoynosckoe nsmwxkenue. Auddysus
c6. Macca monekyn. KonnyectBo
BemiecTBa. [locrosannas ABoraapo
57. | TemnnoBoe paBHOBECHE.
cs. Temneparypa u e€ usmepenue. [lkana
temneparyp Llenbcust
59.  PENIEHUME 3AJIAY
60.  Wneanwublii raz B MKT. ]}?::;inll//lr?::j(;?roullif Ocafde
61. OcnoBHoe ypaBHenne MKT
62. | Pemienue 3anau
AOcomroTHas TeMIepaTypa Kak Mepa
63.  cpeaHen KHHGTH‘ICCEOﬁnyepFHI/I ’ bubmorexa LIOK
https://m.edsoo.ru/ff0c511e
JBUKEHUS MOJIEKYIL.
64. VYpaBuenue MenneneeBa-Knamneiipona
65.  Pemrenue 3agau
66. Pemenue 3amau
67. = 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
68, N3omporeccsl B ueanbHOM raze u ux bubmuoteka [IOK
rpadguvecKoe mpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
69, N3omnponeccel B Ha€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue
70. Pemrenue 3agau
71. Pemntenue 3agau



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Jlabopamopnas paboma No5
«Hccneoosanue 3asucumocmu mexicoy

72 napamempamu cOCmMosHUs
PA3pPedACeHHO20 2a3a»
73, YpaBHEHHE COCTOSAHUS UIEATBHOTO
rasa
74. Pemrenue 3amau
BHyTpeHHsS sHEPrus
75. Tepyl\;lr(r)),I[I/IHaMH‘lefKOﬁ CHUCTEMEI U bubmnorexa HOK
N https://m.edsoo.ru/ff0c5952
CIIOCOOBI €€ M3MEHCHUS.
KommgecTBo TerioTel u pabdoTa.
76.  BHyTpeHHsS 3HEPTHS OJHOATOMHOTO
HJIcaIbHOTO T'a3a
77.  Pemenwue 3ama4
78.  Bwuasl Temonepenaun
DOnemeHTapHas paboTa B
49, | TEPMOZMHAMHKE. Beruncnenue bubmmnoreka HOK
paboTsl o rpaduky mpoiecca Ha pV- https://m.edsoo.ru/ff0c5¢c36
TuarpaMMe
VY nenbHas TEMI0EMKOCTH BEIIECTBRA.
80.  KommyecTBO TEIIOTHI IpU bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
Teronepeaaye.
81 Pacuér xonuyecTBa TEIIOTHI IPU
Teronepeaye
82.  AnwmabaTHBIN TpoIiece
83.  Pemrenue 3agau
a4, IlepBblil 3aKOH TEPMOAVMHAMUKU U €T0 bu6muoreka [JOK

MMPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpaTumocTs nporieccoB B

85. | mpupoae. Bropoii 3akoH BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI
g6 [Tpunun nevicreus u K1/ TennoBoi bubmuorexa [IOK
MAILIHHBI https://m.edsoo.ru/ff0c600a
87. = Hwuxn Kapuo u ero KIIJI
88. | Pemenue 3a1au
89, DKOJIOTHYECKHUE TPOOIEMBI
TETUIOHEPTETUKH
90. PENIEHUME 3AJIAY
91. Ilapoobpa3zoBaHHe M KOHICHCAIHSL. EH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0c63b6
92.  Pemenue 3a1a4
93.  HUcmapenue u KumneHue
94, AOCOIIOTHAsI U OTHOCUTEIbHAS bubmuoreka [IOK
BJIAJKHOCTh BO3]lyXa. https://m.edsoo.ru/ff0c64d8
95, Hacsiennsiit nap
se. | Vatmmas renrora naannenis. bitmmorera LIOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
97. VYpaBHeHHe TEI0BOro OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
98. Pemrenue 3agau
99. TloaroroBka K KOHTPOJIbLHOM paboTe
KonTposbHasi pa6oTa no reme
100. «:/IOJII:l)chIHszll)ﬂ 6(1())113111::1. OcHoOBBI bubmmoreka LIOK

TePMOAMHAMHUKHN)

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50

OnexTpuzanus Tel. JINeKTPUIECKUN

bubnunorexa LIOK

101. 3apsi. https://m.edso00.ru/ff0c6bcc
102. [IBa BuAA PICKTPUUYECKUX 3aPSIOB
103, [IpoBOIHMKH, AUBIIEKTPUKHU U bubnmoreka [JOK
MOJIYITPOBOJTHUKH. https://m.edsoo.ru/ffOc6bcc
104, 3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsa
B3aumoneiicTBue 3apsioB. 3akoH
105. KynoHa. To4euHBIi 3JIEKTPUYECKUI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsn
106. PemecHue 3amaq
107. Hanpssk€HHOCTB IIEKTPUYECKOro bubnuoreka [IOK
OJIS. https://m.edso0.ru/ffOc6df2
108. [TpunHMn cynepno3uun
3JIEKTPUYECKHUX ITOJEH.
109. Jlunuu HanpsHKEHHOCTH
110. Pabota cui anexkTpocTaTHieckoro bubnnorexa [JOK
TTOJISI. https://m.edsoo.ru/ff0c6f00
bu6nmorexa LIOK
111. Ilorenimain. Pa3HOCTH IIOTEHIIMAIOB https://m.e dSO(I)_.[ru IF10C6f00
N bu6nmorexa LIOK
112.  DnextpoémkocTts. KoHnaencarop https://m.e dSO(])_.[I’U IF0CT126
113, DNeKTPOEMKOCTD TIIIOCKOTO bubnmnorexa [JOK
KOHJICHCATOpa. https://m.edsoo.ru/ff0c72c0
114.) Pemrenue 3amad
115, [TapannensHOE coegMHEHKE
KOHJIEHCAaTOPOB
116.| Pemienue 3amau



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

IlocaenoBaTenbHOE COeIUHCHUE

117.
KOHJICHCATOPOB
118. Pemenue 3agau
119. DHeprus 3apsHKEHHOTO KOHJIEHCATOPA
120. Pemenue 3amau
Jlabopamopuas paboma Neb
121.  "Hsmepenue anekmpoémrocmu
KoHOeHncamopa"
[TpuHIMIT NECTBUS U IPUMEHEHUE
122.] KOHAEHCATOPOB, KOMMUPOBAIHLHOTO
amnmnapara, CTpyHHOT0 PUHTEPA.
123, DnexTpocTaTHuecKas 3aluTa.
3a3zeMJIeHrE IEKTPOIPUOOPOB
14, DNEeKTPUYECKHUI TOK, YCIOBUS €r0
CYILIECTBOBAHUSI.
125. TlocTOsIHHBIH TOK.
126. Cuna Toka. Hampsixenue.
CormpoTuBieHHE.
127. 3akon Oma s ydacTka Lenu
128. Pemenue 3amau
179, [TocnenoBarenbHOE COETMHEHNE bubmuoreka [{OK
IIPOBOJHUKOB. https://m.edsoo.ru/ff0c74f0
130. Pemenwue 3amau
131, [TapannensHOE COeTUHEHNE bubnunorexa LIOK
IIPOBOJHUKOB. https://m.edsoo.ru/ff0c74f0
132, Pemenue 3ama4



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

133, CMelranHoOe COeIMHCHHUE bubnunorexa LIOK
MPOBOJTHUKOB. https://m.edsoo.ru/ff0c74f0
134. Pemenue 3agau
135. Pemenue 3agau
Jlabo,
cocounens pesucmopos” https://m.edsoo.ru/ff0c8c56
137, PaboTa 1 MOIIIHOCTH AJIEKTPHYECKOTO bubnnorexa [JOK
TOKa. https://m.edsoo.ru/ff0c7838
138. Pemenue 3amau
139. 3axkon [[xoymns-Jlenma
140. Penrenue 3amau
3akon OMa 1t MOJTHOM (3aMKHYTOM
141. 3neKTquec§0171 11(S1178 Kc()pOTKOZT : bubmorexa LIOK
https://m.edsoo.ru/ff0c7ae0
3aMBIKaHUE.
142. Pemenue 3ama4
143, 3/1C n BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHUKA TOKA
Jlabopamopuas paboma Ne§
144, ””H3/§epeHthe QJZZ)C U 6HYmMpeHHe20 buomorexa LIOK
https://m.edsoo.ru/ff0c65f0
CONpOMUBIeHUsI UCOYHUKA MOKA
DnexTpuueckue mprudopsl 1
145, YCTPOWCTBA U UX MIPAKTUYECKOE bubmuoreka [{OK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0€30macHOCTH
146, DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX

MCETAJIJIOB.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c86fc

3aBUCUMOCTb COIIPOTUBIICHUS

147. wmeTamioB OT TEMIEPATYPHI.
CBepXnpoBOJIMMOCTb
148, DNEeKTPUUYECKHUI TOK B bubnmnoreka HOK
IIOJIYIIPOBOTHHUKA https://m.edsoo.ru/ff0c6938
149, CoOcTBeHHAs U MPUMECHas bubnmnoreka HOK
MPOBOJIUMOCTh https://m.edsoo.ru/ff0c6938
150. DJEKTpUUYECKUN TOK B KUIKOCTSX. bubnnorexa [JOK
https://m.edsoo.ru/ff0c7018
bubnuoreka [{OK
151, 3AKOH DICKTPOIIH3A. https://m.edsocL).Iru/ff0c7018
DJIEKTPUYECKUH TOK B ra3ax.
152. HecaMocToSTECIBbHBIN U
CaMOCTOATEIIbHBIN PA3PsAbL.
153, Oo6o0uaromuit ypox Bbu6mmoteka [JOK
«DNEeKTPOIUHAMMKA» https://m.edsoo.ru/ff0c88be
154, Pemenue 3agau no reme
"ITocTOSIHHBIN 37eKTpUUECKUI TOK"
155, Pemrenue 3agau o reme
"TTocTOSIHHBIN IEKTpUYECKUHN TOK"
156, Pemenue 3agau no reme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
157 KonTtpoabHnas pa6ora no reme bubmuorexa [IOK
«3aKOHBI MOCTOSTHHOTO TOKA» https://m.edsoo.ru/ff0c8a8a
158, O060061IeHre U cucTeMaTH3alus
3HaHui o teme "Kunemartuka"
150, O06o0061IeHre U cucTeMaTH3amus

3HaHu o teme "/[uHamuka"



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

160.

O00011IeHIE U CUCTEMATHU3ALIS
3HaHui o Teme "CTaTuka TBEPI0ro
Tema"

161.

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHUU 10 TeMe "3aKOHBI COXPAHEHHUS
B MexaHuke"

162.

163.

164.

O0001IeHrEe U cUCTEMAaTU3 AU
3HaHu# 110 Teme "OCHOBEI
MOJICKYJIIPHO-KUHETUYECKOU TeopHru"

O00011IeHIE U CUCTEMATHU3AIUS
3HaHui o teme "TepMoarHaMUKa.
TermnoBeie MaIIUHEL"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUH MO TeMe "DIEeKTpUYECcKoe
mone"

165.

O0001IeHrEe U CUCTEMAaTH3AIHS
3HaHu# 110 Teme "locTOSIHHBIN
ANEKTPUYECKUH TOK"

166.

167.

PesepBubIil ypok. O6006maronuii ypok
o Temam 10 kiacca

PesepBHbIil ypok. O600IIar0MIMiA ypoK
o temaM 10 kiacca

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc8f6c

168.

PeseprubIil ypok. O60061aronuii ypok
o TemaM 10 xiracca

169.

170.

PeseprubIil ypok. O60061maronuii ypok
no temam 10 kinacca

PesepBHelIil ypok. O600maromuii ypok
o teMaM 10 k1acca



https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O

170
I[TPOTPAMME



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bceero Koutpoaensie — Ipakruveckue ilsyllemm :)Iﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypebi
B3aumopeicTBie MOCTOSSHHBIX MarHUTOB
1 Y IPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHMTHON MHTYKIIUN
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenue 3anau
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHHE 3apsSKEHHON YaCTUIIBI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3anau 1
Pa6ota cuel Jlopeniia
10 Pemenue 3amau 1
11 MarauTHOE II0JI€ B BEIECTBE. 1

deppOMarHeTuky, napa- u JMaMarHeTHKA




OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12 [IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

14 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

15 SIBNEeHME NMEKTPOMATHUTHOW WHTYKITHH.
[ToTok BekTOpa MArHUTHOW MHAYKLIUU

16 OC uaayKknuu

17 3aKOH 3JEKTPOMAarHUTHOW UHIYKIIHH
®apanes

18 Buxpesoe anexrpuueckoe none. Toku
dyko

19 O/1C uHAYKIMH B IBUKYITUXCS
MIPOBOHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHIYKTUBHOCTH B IIETH MMOCTOSIHHOTO TOKa

93 Asnenue camonnaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMe "DIeKTpoiuHaMuKa"




KonTponbHas padbota no teme

27 "OnexkrpoguHamMuka"

08 KonebarenbHas cucrema. CBOOOIHBIE
kosnebanus. ['apmMoHnYeckue KoeOaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHHE KOJIeOaTEIbHBIX IBMIKEHUN
DHepreTuieckoe onucanue. BeiBoj
JAHAMHYECKOT'O OIHCAHUS

30 rapMOHHUYECKHX KOJICOaHUH U3 UX
HEPTeTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢asza xonedanuit
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOTO
MasiITHUKA

33 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanuuyeckue Kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.

KonebaTtenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
Kosie0aTeIbHOM KOHTYpe
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUUYECKOI SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 | "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpaszsyk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHne HIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxanus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUS CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IPUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHMi, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeéTka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemenue 3anau

85 CBeTOBBIC SABJICHHS B IPUPOJIC

86 O0o001IeHre U cHCTeMaTU3alus 3HAHUH 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEJILHOCTH

89 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cMmenieHus Bruna

95

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpona. [InuHa BoJIHBI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Crienin(uka u3MepeHui B MUKPOMUDPE.

104 CooTHo1IeHUs HEOTIpeAeIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOJTHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanetapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOOOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO U3JIyYEHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opranusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TirrooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS IPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS CAMOUHTYKIIUH"
i "COopka MOJENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUH JUIsl OTIPEEIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06o0011eHrEe U CHCTEMATHU3ALUs 3HAHUH 110
TeMe "Kunemartuka"
O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunematnka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TeruioBbie
MamnHer"




156

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUd TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

Pesepubiil ypok. O60011eHIE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHN4YeCKHe U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTusanus 3Haguil no teme "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"DnemMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«ITpocsenieHue»

» dusuka, 11 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. ®uzuka: Yueb.nia 10 k. oOmeodpazonar. yupexaennii / I'.51. Msikumes, b.b.
byxosnes, H.H. Corckuii. — 12-¢ uza. — M.: IIpocemenue, 2022.

2. Iloypounsie pa3paboTku no pusnke: k yueOHuky [ S1.Msikuriena.
b.b.byxoBueBa u H,H.Corckoro «®usuka. 10kmace»: / B.A.Bonkos.-M.: BAKO,
2020./

3. ®poHTanbHbIe 1abopaTopHbIe 3aHATHs Mo pusuke B 7-11 kiaccax
o01reo0pa3oBaTeNbHbIX yUpexaeHuI: kaura s yaurens /B.A.bypos, FO.U. [{uk
u ap.- M.: Ilpocsemenue: Yueon.nut.,2006./

4. KontponbHO-u3Mepurenbubie MmaTepuaisl. @usnka: 10-11 knacce: k yueOHuKy /
I'.5l. Msakumesa, b.b. Byxosuera, H.H. Corckoro «®u3mka. 10kmaccey»: / H.H.
3opun.-M.: BAKO, 2022./

5. OnopHbI€ KOHCIIEKTHI U pa3HOYPOBHEBBIE 3aJaHUs: K YUEOHUKY
I'.A.Msxkumesa. b.b.byxosuesa u H,H.Corckoro «®usuka. 10-11 knacc»: /
E.A.Mapon- M.: IIpocseuienue,, 2022./

6. OnopHbIe KOHCTIEKTHI U AU dHepeHIUPOBAHHbBIE 3a/1a4u: K Y4€OHUKY
I".A.Msxumesa. b.b.byxosuesa n H,H.Corckoro «®usuka. 10kmacc»: /

1O.C Kynepureitn- CII6.: Centsa6ps, 2022./

7. ®usuka -10: quaaKTUHYECKUe MaTepHabl ;| y4eOHO-METOAMYECKOe TocoOue
/A.E.Mapon, E.A.Mapoun —M.: JIpoda, 2020./

8. dusuka: 10 kacc: TeCTOBbIE 3aJ]aHKsI K OCHOBHBIM yueOHHKaM: padouas
terpanb. / H.U. 3opun — M.: Dxcemo, 2019. (ABC.Bce yposuu EI'D)

9. ®usuka-10. Pa3HOYpOBHEBBIE CAMOCTOSITENBHBIC U KOHTPOJIbHBIE paboThI./JI.A.
Kupuk — M.: Unekca,2020./

10. ®uzuka: coopuuk 3amanmii u TectoB: 10-11 kmacc./ U.A.Uponosa —M.:
Bnanoc, 2018./

11. ®usuka: 10-11 knacc: KOHTpoIBHBIE paboThI B HOBOM (hopmarte. /M.B.I'0/10B.-
M.:UnaTennexr-nientp,2021/

12. ®uzuka. 10 kinacc. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U TEMATUYECKHUE
KOHTpOJIbHBIE paboThI s nmoaroroBku k EI'D /JI.A.Kupuk, A.M.HypMuHCKuUi. -
M.: Unekca,2022./

13. ®uzuka. 10-11 xnacc. EI'D. Okcnpecc-nuarnoctuka. /C.A.CokosoBa.- M.:
HanmonansHoe oOpa3oBanue, 2022./



14. dusuka. Tpenaxep. YHUBEpcanbHOE W31aHue A moArotoBku k EI'D. /JLA.
Kupuk — M.: Unekca,2020./

15. Oxenpecc-nuarnoctuka. dusnka. 10-11 kmace /O.M.I'pomiieBa.- M.:
M3 narenscTBO «OK3amen», 2021./

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm.
http://nau-ra.ru/






