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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma o ¢u3uke 6a30BOT0 YpOBHS HAa YPOBHE CpeAHEro odmiero oopa3zoBaHus pazpaboTrana Ha
OCHOBE TOJIOKEHHH U TpeOOBaHMH K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOTrpamMMBl,
npencrasieHHbix B @PI'OC COO, a takke ¢ yuérom (enepanbHoil pabodeil mporpaMMbl BOCIHTAHHS H
KOHIICIIIUH TpernoaBaHus yueOHoro npenmera «du3uka» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii
®denepanny, peajin3yroMX OCHOBHbIE 00pa30BaTElIbHbBIE POTrPaMMBbI.

Copneprkanue mporpamMmbl 1o (pU3KMKe HaNpaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KaPTHHBI
mupa oOyqaromuxcs 10—11 xiaccoB nmpu oOydennn ux ¢usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO moaxona. llporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, MPEIMETHbIM M METAlpPeJMETHBIM pe3yJbTaTaM OOYy4eHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3alui MEXIPEIMETHBIX CBA3€H (PU3MKUM € €cTeCTBEHHO-HayYHBIMU
yueOHBIMM TNIpeAMeTaMu. B Hell ompenensioTcss OCHOBHbIE LENHM WM3Y4YE€HHS (U3UKH Ha YPOBHE CPEIHETO
oOuiero o6pa3oBaHusl, MIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU: TMUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e IUIAHUpYEMBbIE pe3yJbTaTbl OCBOEHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yUYEHHUS;

e cojaepxaHue yuebHoro npeamera «dusukay mno rogaMm ooydeHusl.

®du3rka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPHUPO/bI, BBICTYMAasl B Ka4ecTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAQJ B CHCTEMY 3HaHMA 00 okpyxkarmem mupe. LlIkombHbBII Kypc
(Gu3MKN — cUCTEeMOOOpa3yIOIUN 1JI1 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (GU3NYECKUE
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHne M akTMBHOE NMPHMEHEHUE (PU3MYECKUX 3HAHUN ONpENeNsieT XapakTep U
pa3sBUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cpepe IHEPreTHKH, TPAaHCIIOPTa, OCBOCHUS KOCMOCA, MOTyYCHHS
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U Jpyrux. M3yueHue ¢pu3Mku BHOCHT OCHOBHOH BKJaja B
(bopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOpMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbII METOJI TO3HAHUs ITPY BHITIOJIHEHUH UMH Y4EOHBIX HCCIIeI0BaHUM.

B ocHoBy kypca (pu3uku u1sl ypOBHS CpeAHEro oo0uero oOpa3oBaHus MOJOXKEH psii UAeH, KOTopble
MO>KHO pacCMaTpHUBaTh KaK IMPUHLUIIBI €0 NOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SBISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM C HeW Marepuan Kypca (QU3MKHM OOBEIMHEH BOKpYT
¢u3nueckux Teopuil. Beaymum B Kypce siBiisieTcst pOpMUPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTEepHH, BELIECTBE U MOJIE.

Hoes ecymanumapusayuu. EE€ peanu3zanys npeanojgaraeT UCIoib30BaHNe I'yMaHUTApHOIO MOTEHIMAaIa
¢u3nUecKol HayKH, OCMBICICHHE CBSI3M pa3BUTUS (UMUK C pa3BUTHEM oOOLIecTBa, a Takxke ¢
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IIpoOIeMaMu.

Hoes npuxnaonoti nanpaenrennocmu. Kypce GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJOTUYECKUX IPUIIOKEHUI N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHMS AJIEMEHTOB COJCpPKAaHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CykAeHus poOIeM pallMOHaIBLHOTO MPHPOI0TIOIb30BAHUS U SKOJIOTHYECKOH O€3011acHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpelHero oOIiero oOpa3oBaHMs SBISIOTCS
¢uznueckue Teopuu (hopMUpPOBaHME MPEACTABIECHUH O CTPYKType MOCTPOEHUS (PU3HMUECKON TEOPUH, POJIU
(yHIAMEHTAJIbHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX IMPEJACTABICHHUSIX O MPHUPOJE, TPaHULAX
MIPUMEHUMOCTH TEOPH, JJIS1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).
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CUCTEeMHO-JICITETbHOCTHBI TOJAX0 B Kypce (U3MKM peanu3yercss Npexae BCero 3a Cyér
OpraHu3aluy SKCIIEPUMEHTAIBHOM JeATeNbHOCTH oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (pusuku —
3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEIUHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTUYECKHX PalboT.
Bbienenne B yKa3aHHOM TIepeyHE JIaOOPAaTOPHBIX pabOT, MPOBOAMMBIX JJISi KOHTPOJIS M OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTENbHOTO Mpollecca MCXOMAs U3 OCOOCHHOCTEW IUIAHUPOBAHHUSA H
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOOecmeunBaeTcss OBJaJeHHE OOYYAIOUIMMHCS YMEHHSIMH
MIPOBOJIUTh KOCBEHHBIC W3MEPEHUS, WCCIICJOBAHUS 3aBUCUMOCTEH (PU3MYECKMX BEIWYMH W TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.
Bonpmoe BHUMaHWE YIENSETCS PEIICHHIO PAacUYETHBIX M KAyeCTBEHHBIX 3aaad. [lpm stom uis
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/1a4M C SBHO 33JaHHOM (PM3MYECKON MOJIENbBIO, TI03BOJISIONINE
MPUMEHSTh W3YYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paslenia Kypca, TaKk W HHTETPHPYs
3HaHUS U3 PasHBIX pa3ieinoB. [y KadyecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIIOTCS 3alaHUsl HA OOBSICHEHHE
MPOTEKaHUs (PU3HUECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOIIeH *U3HHU, TpeOyromure Bbioopa hu3nueckoit
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpedoBanusmu DPI'OC COO k MaTepHATbHO-TEXHUYECKOMY OOECIeUeHUIO
ydueOHOro mporecca 0a30BbIM YpOBEHb Kypca (DU3MKH HAa YPOBHE CPEIHETO OOIIero oOpa3oBaHUs JTOJKEH
M3y4aThCsl B YCIOBUSAX NPEIMETHOTO KaOWHeTa (M3WKHA WIM B YCIOBHSAX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kabuHere GU3HKN TOJDKHO OBITH HEOOXO0AMMOE JIa00paTOpHOE
000pyIOBaHUE ISl BHITIOJIHEHUS YKa3aHHBIX B MTPOTPaMMe M0 (PU3UKE YICHUIECKHX MPaKTHUYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PyIOBaHHE.
JleMoHCTpaoHHOe 00OpynoBaHue (OpMUPYETCs B COOTBETCTBUM C MPHHIWUIIOM MHHAMAIBHOU
JOCTaTOYHOCTH W OOECleynBaeT TOCTAHOBKY MEPEYUCICHHBIX B MporpamMme Mo (U3MKe KIIOYEBBIX
JEMOHCTpAIIMHA 711 UCCIIETOBAHUS N3YYaeMBbIX SIBICHUN M MPOIECCOB, SMIUPUUECKUX U (yHIaMEHTAIbHbIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.
JlaGopaTopHoe oOOpymOBaHHE [UIi YYCHHYECKUX IPAKTUYECKUX paboT QopMupyercs B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB M OOecreynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlUXCS.
Temarnueckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIOBAHHS OJIKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIOJIb30BAHMU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX W3MEPUTENIBHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.
OCHOBHBIMU LEJSIMHU U3YyUeHUs (PU3HKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:
e (QopMupoBaHHE HHTEpEca U CTPEeMJICHHS OOYYAIOIIMXCS K HAyYHOMY H3YYEHUIO MPHUPOIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTHE MPEACTaBICHHI O HAyYHOM METOJie MO3HaHHSI U (POPMUPOBAHME HUCCIIETOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIINM SIBJICHHSIM;

e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3y/ibTaTa U3ydyeHHUs OCHOB CTPOCHHSI MaTepUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmMupoBaHue YyMEHUIN OOBSICHATH SIBICHHUS C HCIOJb30BaHHEM (DU3MUECKUX 3HAHUI U HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O POIM (UMKU JUISL PAa3BUTHUSA JIPYTUX E€CTECTBEHHBIX HaYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1esiel o0ecriednBaeTcsl pelieHneM CIIeAYIOIUX 3a/1a4 B Ipoliecce N3ydeHus Kypea
(bu3MKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e IpHOOpETeHHE CHCTEMBbl 3HaHUI 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,

BKJIIOYAsk MEXaHUKY, MOJIEKYJSIPHYIO (DPH3UKY, HIEKTPOTUHAMUKY, KBAHTOBYIO (DU3HKY M 3JI€MEHTHI
acTpousuku;



e (QopMUpOBaHHWE YMCHHA NPHUMEHITh TCOPETHUCCKUE 3HAHHUS I OOBSICHCHHS (U3HUECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATHUSA IPAKTUYECKUX PEIICHHUN B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PEIICHUS PA3IMUYHBIX 33/1a4 C SIBHO 33aJJaHHOM (pU3MUYECKOW MOJENbIo, 3a/1a4,
MO/IPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/aHHe (U3UYECKON MOJeNu, aJeKBaTHOM YCIOBHSIM
3aJauu;

. IIOHMMAaHHEC (1)I/I3I/I'-I€CKI/IX OCHOB W IIPUHIHUIIOB [[CI\/JICTBI/ISI TCXHHUYCCKUX YCTpOﬁCTB n
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUSI Ha OKPYKAIOIIYIO CPEY;

e OBJAJCHHE METOJAAMU CAMOCTOSITEIILHOTO IUIAHUPOBAHHMSI M MPOBEACHUS  (U3UUECKUX
OKCIICPUMCHTOB, aHaliuda W HWHTCPHOPCTALUN I/IH(bOpMaIH/II/I, OmmpeAcCICHUA OOCTOBCPHOCTU
MOJIy4EHHOTO pe3yibTaTa;

e CO3JaHME YCIOBMUH IS Pa3BUTHS YMEHUH TPOEKTHO-HCCIEIOBATEIbCKOH, TBOPUYECKOU
JESATEITbHOCTH.

Ha usyuenne pusuku (6a30BbIil ypOBEHB) Ha YPOBHE CpeIHEro 001ero oopasoBanus oTBoAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kimacce — 68 yacos (2 yaca B HEJIEINIO).

[Ipennaraemslil B mporpamMme mo Gpu3uke nepeyeHb Jad0paTOpPHbIX U MPAKTUUECKUX PaboT SIBISETCS

PEKOMEHI0BaHHBIM, YUYUTENb JI€laeT BBIOOpP MPOBEIACHMS JTaOOPATOPHBIX pabOT U OMNBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaronInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupoje. Hayunsie MmeTo bl I03HaHUA OKpYXKaromero mupa. Poip skcriepuMenTa u
TEOPHUH B MPOIECCE TTO3ZHAHUS MPUPOJIBL. IKCIIEPUMEHT B (PUBHKE.
MopenupoBanue (pu3anyeckux sIBJICHUA U mporieccoB. Hayunbie rumnore3sl. Ou3nveckue 3aKoHbI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb m Mecto ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI MHUpPA, B MPAKTHYECKOU
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

Mexanunueckoe JABHUXKXCHHC. OTHOCHUTEIILHOCTE MEXAHUYECKOTO ABUXXCHUA. Cucrema oOTCUéTA.
Tpaexropus.

[Tepemernienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIINHN HA OCH CUCTEMBI KoopAuHaT. CJI0)KEeHHE TTepEMEIICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBIOKeHHE. | paduku 3aBHCUMOCTH KOOpIWHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMENICHUS MaTEPUAIBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiitHoe nuxeHue. [[BrkeHWe MaTepHaIbHOM TOYKH MO OKPYKHOCTH C TOCTOSIHHOW IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAsi CKOPOCTh.

[leppon wm dacrota oOpareHUsI.
LleHTpOCTPEMHUTENTLHOE YCKOPEHHE.

TexHnueckre ycTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: CITUIOMETP, IBKEHHUE CHAPSIIOB, LIETIHbIE U
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mojenps cucTeMbl 0TCUETA, MILTIOCTPAIUd KHHEMATHYECKUX XapaKTePUCTUK JIBUKCHUS.

[IpeoOpazoBaHue ABMXKEHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue aeuxeHus teaa, OpOmeHHOTO MO YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXIY MYTAMH, MPOMJIECHHBIMU TEJIOM 3a MOCJIEAO0BATE/IbHbIE PABHbBIC
MIPOMEXKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBH’KEHHH C HaYaIbHOUM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBrKeHUs apuKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocuTensHOCTH ['anunes. [lepseiil 3akoH HeroToHa. MHEpLnanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuruun cynepnosunuu cuil. Bropoit 3akoH HeroToHa U1 MarepraabHOM TOUKH.
Tperuii 3akoH HproTOHA 1711 MaTEpUANIBHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.



Tpenue. Bunbl Tpenus (moxosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIB)KEHUSI U cria TpeHus nokos. Koaddumuent tpenus. Cuiia CONPOTHBICHHS TPU JIBIKEHUU Tella B
YKUJIKOCTHU WM Tase.

[ToctynaTensHOE W BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiiel. YciioBust paBHOBECHS TBEPAOIO TeEA.

TexHuueckre yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHUE: MOAIIUITHUKY, JIBIKEHHE MCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarIii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHSI.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHWHE U PE3MHOBOM 00pasiie, OT UX
nedopmaruu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTepUaIbHBIX TOUeK. VIMITyIbC CHUJIBI M UI3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE ABMKEHUE.

PaboTa crnpsl. MOIIHOCTE CHJIBL.

Kunernueckast sHEprust MaTepuaibHON TOUKH. Teopema 00 N3MEHEHUN KUHETUYECKOW SHEPTHUH.

[lorenumansuas osHeprusa. [loTeHnumanpHas dSHEpPrus ynpyro aAeGOpMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble U HEMOTEHLIMATbHBIE CHIBL. CBS3b pabOThl HEMOTEHUHATIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEpruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpolcTBa U MPAKTUUYECKOE MPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIA MUCTOJET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexos moTeHIMATBHON PHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne abCoMIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW JHEpPrUH Tela Ha MpHMepe
pacTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MoaekyiasipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETHYECKOH TEOPUM M HMX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBmxkenue. uddysusa. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS 4acTHIl BeliecTBa. Moaenu
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CTPOCHUS T'a30B, KUAKOCTEH U TBEPABIX TNl U OOBSICHEHHWE CBOMCTB BEUIECTBA HA OCHOBE ATHUX MOJIEJEH.
Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KHHETUYECKONW TEOPUH UIEATBHOTO
raza. AOCOJIIOTHAsI TeMIleparypa Kak Mepa CpefHeld KHHETHYECKOW SHEPIUu TEIIOBOTO JIBUIKEHUS YaCTHIL
raza. Illxana Temneparyp KenbBuna. ['asoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HansToHa. M3ompomeccsl B WACATBHOM Ta3e C TOCTOSHHBIM KOJHYECTBOM BemiecTBa. [ paduueckoe
MPEJCTaBICHUE U30TPOIIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, JOKa3BIBAIOIIME HCKPETHOE CTPOCHHE BemiecTBa, (oTorpaguu MOJIEKYA OpPraHMYECKHX
COCIMHEHU .

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOTy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTIOCTPUPYIOIINE YpaBHEHNE COCTOSHUS UI€aIbHOTO ra3a, H30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HW3MEpPEHHH O00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoouHamuku

Tepmoannamuueckasi cucreMa. BHyTpeHHsS 3HEpPrusi TEPMOJMHAMHUYECKON CHCTEMBI M CIOCOOBI €€
n3MeHeHus. KonnyecTBo TemnoTsl U pabota. BHYTpeHHSsI SHEprusi 0JJHOATOMHOTO MJI€AIbHOTO raza. Buabl
TEIUIONEPEeayu: TEIUIOMPOBOJIHOCTh, KOHBEKLHWSA, H3JydeHUE. YelabHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI py Teionepeaaye.

[Tonsarue 06 agnabatHoM mporecce. [lepBriil 3akoH TepmoauHamMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh IpoIeccoB B MPUPOJIE.

TennoBbie Mamuubl. [IpuHIUIBL AeiicTBUS TEIUIOBRIX MamuH. [IpeobpazoBaHus SHEPTUH B TEILIOBBIX
MamuHax. KoadduuueHT mone3Horo AercTBus TerioBod mamuubl. [{ukn KapHo m ero xoadduiueHt
MIOJIE3HOTO ACUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEINIOIHEPT e TUKH.

TexHuueckre yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHWE: JBUTAaTellb BHYTPEHHErO0 CrOpaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meneHne BHYTpEHHEW SHEPrUM Teja MPH COBEPIICHHH PAaOOTHI: BBUIET MPOOKU U3 OYTBUIKH IO
JEMCTBHEM CXKAaTOrO BO3JlyXa, HarpeBaHue 3¢upa B TaTyHHOU TpyOKe MyTéM TpeHHsl (BUCOIEMOHCTPAIIHS).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT N0 aguabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOTO JIBUraTelsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOu TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHJeHcauus. McmapeHue M kumeHue. AOCONIOTHAS M OTHOCHTEIbHAs
BJIQXKHOCTB Bo3ayxa. HachlmeHHslil nap. Y ienpHas TemioTa napooopazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIIEHUS OT JIaBJICHUA.



Teépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHM30TPOINHS CBOWCTB KpUCTAIIOB. JKuakue
kpuctamuisl. CoBpeMeHHble MaTepuaibl. [InaBrneHue u kpucTtaimu3anus. YJenbHas TEIIOTa IJIaBJICHUS.
Cybnmumarus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpOWCTBa M MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP M IICUXPOMETP, KATOPUMETP,
TEXHOJIOTMH MOJYyYEHUsI COBPEMEHHBIX MaTepUaJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBIIIIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

CriocoObl M3MEpPEHUS BIAKHOCTH.

HaOmoienne HarpeBaHus M IJIaBJICHHS KPUCTALTMYECKOTO BENIECTBA.

JleMOHCTpaIius KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenune OTHOCUTETHFHOM BIXKHOCTH BO3IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

Onektpusanus Ten. ONEeKTpU4ecKud 3apsana. JlBa Buaa JIIEKTpUUYECKHX 3apsnoB. [IpoBoaHMKW,
JTUDJIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXpAaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aumopericteue 3apsaoB. 3akoH Kynona. ToYeUyHBIN 3JEKTPUYECKUAN 3apsia. DIEKTPUUYECKOE TMOJIE.
HamnpsbkéHHOCTE  2ekTpuueckoro mnois. [IlpuHuun cyneprno3uuuy  3JIeKTpUYeCKUX mosei. JInHum
HaNpsLKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnueckoro mois. I[lorennuan. PasHocts mnorenmmanoB. IlpoBomHukm u
JTURJIEKTPUKY B JIEKTPOCTATUYECKOM MoJje. J(UanekTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TJIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsyKEeHHOTO
KOHJIEHCATopa.

TexHuueckne  yCTpoWCTBA W MPAKTHYECKOE MPUMEHEHHWE:  BJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOp, KOMHUPOBAJIbHBIN ammapar,
CTPYUHBII TPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anMopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKY B 31EKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3aliuTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOLIAAU IUIACTUH, PACCTOSIHUS MEXKIY
HUMHU U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBUS CyLIECTBOBAHUS AIIEKTPUUECKOro Toka. Mctounuku toka. Cuia Toka.
[TocTOosIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1emnu.

DNEKTPUUYECKOE CONpPOTUBIEHHE. YJEIbHOE CONpOTUBIEHHE BemecTBa. llocienoBaTenbHoe,
napajuieJIbHO€, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.
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Pabora anekrpudeckoro Toka. 3akoH Jlxoyms—JIeHia. MOMIHOCTH 3IEKTPHYECKOTO TOKA.

DNeKTpOoABUKYIasl Cujla U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKAa. 3akoH Oma Juid MOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

ONEeKTpOHHAsl IPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTh CONPOTHUBIIEHUS METANIOB OT
temneparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U IPHUMECHasi MPOBOJUMOCTh MOIYHpOBOAHHMKOB. CBolcTBa p—N-
nepexona. [loyynmpoBosHUKOBBIE TPHUOOPHIL.

DNEeKTpUYECKUH TOK B pacTBOpPax M paciulaBax AJIEKTPOJUTOB. DJIEKTPOJIUTUYECKAS AMCCOLUALIMSL.
DIEKTPOIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnasma.

Texnuueckre ycTpoHCTBa W MpPakTHYECKOE€ NPUMEHEHHE: aMIEpMETp, BOJBTMETpP, pPEocTart,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHbI JHOJ, TEPMUCTOPHl M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM MO,
raJlbBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COIPOTUBIICHUS HWJIMHAPUYECKHX MPOBOJHUKOB OT JUIMHBI, IUIOIIAU IOMNEPEYHOTO
CeueHHus U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >neKTpoABKYyIIeH cuiibl. KopoTkoe 3aMblkaHu€e ralbBaHUYECKOTO 3JEMEHTa U
OIIEHKAa BHYTPEHHEr0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONIPOTUBIICHUSI METAIIJIOB OT TEMITEPATYPHhI.

[IpoBOAUMOCTE AIIEKTPOJIUTOB.

HckpoBoli pa3psia v MPOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHne cMeIaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenue >1eKTpoABHKYIIEH CHJIbl HICTOYHUKA TOKA M €M0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue snextpounsa.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 06a30Boro ypoBHs B 10 Kiacce ocymiecTBiIsIeTCs ¢ y4ETOM COJIEPKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBS3aHHBIE C H3yYEHHEM METOJO0B HAaydyHOTO MO3HAHMS: SBJICHUE,
Hay4yHbl (akT, rHUNOTE3a, Qu3NYecKas BEIWYMHA, 3aKOH, TEOPHs, HaONIOJIEHUE, OSKCIIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, H3MEPECHHUE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHUW, NuHeHHas ¢GyHKus, mapabona, runepOoiia, UX
rpaduky U CBOMCTBA, TPUTOHOMETPHUUYECKHE (PYHKIHUU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CI0KEHHE BEKTOPOB.

Buonoeusa: mMexanudeckoe JBHKEHUE B KUBOW mpupone, Auddysus, ocMoc, TEII00OMEH >KHBBIX
OpraHu3MoB (BUbI TEIIONEPEAAaUYH, TEIIIOBOE PAaBHOBECHUE), IICKTPUUECKUE SIBICHUS B )KUBOH MpHUpO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJIIPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeJ, XUAKOCTEH M Tra30oB, JJIEKTPUUYECKHE CBOMCTBA METAJLJIOB,
ANEKTPOJUTUYECKAS TUCCOLUALINS, TalbBAHUKA.

T'eoepaghus: BNaxXxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JABWKEHUN C MCHOJIb30BAHUEM MEXaHM3MOB, YUET TPEHHs B TEXHUKE,
MOJIIMITHUKY, UCIOJIb30BAHUE 3aKOHA COXPAaHEHUs] MUMITyJbCa B TEXHHUKE (pakeTa, BOAOMET U JpPYTHE),
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JIBUTaTellb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOM XOJOIMIBHUK, KOHAUIIUOHEDP, TEXHOJIOTHH
IIOJIyYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMATEpUalIOB, WU HAHOTEXHOJOIMH,
JNMEKTPOCTAaTUYECKasl ~ 3allluTa, 3a3eMJIGHHE  JJIEKTPONPHOOpPOB,  KCEPOKC, CTPYHHBIH  HpHUHTED,
AIIEKTpOHArpeBaTesIbHbIe MPUOOPHI, 3TEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMOJEWCTBHME MOCTOSIHHBIX MarHuToB. MarnutHoe mone. Bekrop
MarHUTHOM WHAYKUMH. [IpMHIMII Cyneprno3uiy MarHUTHBIX IoJed. JIMHMM MarHMTHOW WHIYKIUU.
KapTuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE MoJjie TPOBOJAHUKA ¢ TOKOM. KapTWHa NWHHMI MHAYKIMA MarHUTHOTO TMOJISI JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTymIKH ¢ TokoM. OmbIT Ipcrena.
B3anmopaeiicTBre MpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna Jlopenma, e€ moaydp W HampaBjieHue. J[BUKeHUE 3apsHKEHHOW YacTUIBI B OJHOPOIHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SIBneHue ANEeKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM MHIYKIMH. DJIEKTPOABHKYIIAs
cuiia UHAYKIHMH. 3aKOH 3JI€KTPOMAarHuTHOM MHAyKIuu dapanes.

BuxpeBoe anexrpuueckoe moje. DJIEKTPOABUKYINAs CUJla UHAYKIMU B MPOBOJHUKE, IBUKYIIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHJIA CAMOUHIYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE IEKTPOHHOIO ITy4Ka MAarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIAL.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuia Amrepa.

JeiictBue cuibl JIOpeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTbD AIIEKTPOABUIKYILEH CUIIbI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOT'O MIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepgoBanue AeiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. KosieGannst M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus
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KonebarenpHass cuctema. CBoOoaHble MexaHWYeckue KojeOaHus. [apMoHMYecKHe KoJaeOaHMs.
[lepuon, wacrora, amrmmtyaa u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUW MasTHUK.
VYpaBHeHHE rapMOHMYECKUX KosiebaHuil. [IpeBpalieHre 3Hepruy npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTyp. CBOOOHBIE IEKTPOMArHUTHBIE KOJIEOaHHUS B MICAIBHOM KOJeOaTeTbHOM
KOHType. AHajorus MexJy MEXaHWYECKUMHU U IEKTPOMArHUTHbIMM KojebaHusMmu. Popmyna TomcoHa.
3aKOH COXpaHEHUsI PHEPTUHU B HJICAITbHOM K0JIeOATEIIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarommux KojeOaHHWsIX. BBIHYXIeHHbIE MexaHW4eckue KojeOaHus. Pe3oHaHc.
BoiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSL.

[lepemennbiii  TOk. CHHycOMIANbHBIM IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOI0  TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada u NOTPEOICHUE FIMEKTPHUECKON SHEPTHH. JKOIOTUIECKHE
PUCKU TIpU NPOU3BOJCTBE 3EKTpodHepruu. KynbTypa HMCIOIb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckre yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHME: JIIEKTPUYECKHM 3BOHOK, TI'€HepaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTpoInepeaay.

Jlemoncmpayuu

NccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHHUS.

OcmorpaMmsl (3aBUCUMOCTH CHJIBI TOKAa M HANpsOKEHUST OT BPEMEHH) I 3JIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc 1mpM 1NOCIENOBAaTENbHOM COCNMHEHUM PE3UCTOpA, KATyHIKM HMHIYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpUoJa MalbIX KojeOaHWH Ipy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpysa.

HccnenoBanue INEPEMEHHOTO TOKA B ILIENM W3 IOCIEAOBAaTENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60 IHbL

MexaHnyeckue BOJIHBL, ycioBHs pacnpocTtpaHenus. Ilepron. CKopocTh pacnpocTpaHEHHs U JUIMHA
BouHBL [lonepeunslie u npo1osibHbIE BOJIHBL. HTepdhepeHiys U qudpakius MeXxaHH4eCKUX BOJIH.

3ByK. CxopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa ToHa. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS M3JIydEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanys
BekTopoB E, B, V B snexrpoMarHuTHOi BosiHe. CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHUE,
IpejaoMIIeHUe, noyisipu3anus, 1uppakuus, uarepdepernns. CKOpocTh 3IEKTPOMarHUTHBIX BOJIH.

[Ikana 31eKTpoMarHuTHHIX BOJIH. [IpMMeHeHNe 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguoCBs3U U TeneBUACHU. Paguonokanuys.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

Texnuyeckne yCTpOHCTBAa W IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yIABTPAa3BYKOBasi JHMAarHOCTMKAa B TEXHMKE M MEAWLMHE, pajap, pPaAuONpHEMHHUK, TEJIEBH30p, AHTCHHA,
tenepon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Konebuomieecs: Teo Kak MCTOYHHUK 3BYKA.
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Habnronenue oTpaxkeHus U MPEIIOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimi MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYION U 9aCTOTOM KOJICOaHHIA.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHME, MOJSpU3aLMs,
mdpaxiys, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmosinHeiHOE pacpoCTpaHEHHE CBETA B OAHOPOJHOM cpene. JIyu cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKaJie.

[Ipenommnenue cBeTa. 3aKOHBI MPEJIOMIICHHUS cBeTa. AOCOIIOTHBIN NOKa3arenb npenomieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi nojaHoro BHyTPEeHHETO OTPaKEeHUSI.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniue U pacceuBarouye JUH3bl. ToHKas auH3a. DOKYyCHOE pacCTOSHUE U ONTHUYEcKas CHJia
TOHKOHM nuH3bI. [locTpoeHne n3oOpaxkeHHl B cOOMpPAIOIIMX M pacceuBarolMX JinH3aX. DopMmynia TOHKOU
JIMH3BL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHMKH. YCIIOBUS HAOIIOICHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPECHIIMOHHONW KapTHHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBera. [udpaxinuonnas pemérka. YcioBHe HaOMIOJEHHS IVIaBHBIX MaKCUMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOIo CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoHCcTBa M MpPaKTUYECKOE NMPUMEHEHHUE: OYKH, JyMa, (poToanmapat, MPOESKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peméTka, MoJIIpou/I.

Jlemoncmpayuu

[IpsiMonHETHOE pacTIpOCTpaHEeHUE, OTPAKEHUE U TIpesioMyieHue cBeTa. OnTudeckrue mpuOopEhl.

[TosnHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny ceera.

Ha6mronenue qudpakuuu cBeta.

Habmonenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIENMAILHOM TEOPHUH OTHOCHTEILHOCTH
I'panunel  OPUMEHMMOCTH — KJIACCMYECKONM  MexaHMku. [locTynarel  cnenManbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe, NPUHIUI OTHOCHTEIBHOCTH
DOWHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPAILIEHUE JJTUHBL.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
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CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmul kearnmoeoii onmuKu

®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTUsl K UMIYIbC (POTOHA.

OtkpeiTe u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akonsl (otodddekra.
VYpaBuenue DiiHireliHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: (OTOITEMEHT, (POTOAATUMK, COJHEUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEHIHETO POTOIPPEKTa.
Ceeroauo.

Conneunas Garapes.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -vactuil. [lmanerapHas MoOIENb
atoma. I[loctynater bopa. M3nydenue u moryomenne (HOTOHOB MPHU MEPEXo/ie aToMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.

BonnHoBsie cBoMcTBa yacTull. Bosuel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.

TexHuueckre YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIEKTPATbHBIN aHaiIu3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenre ATUHBI BOJHBI JIa3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB H3TyICHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Halnronenue nuHeHYaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CIOXKHOCTh CTPOCHHUSA sipa. OTKpbITHE PAaAHMOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompenereHuio cocTaBa paAMOaKTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-
u3ny4deHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPTaHU3MBIL.

OTtkpbiTHe mpoToHa W HeWTpoHa. Hykionnas mognens siapa ['eitsenOepra—lBanenko. 3apsia siapa.
MaccoBoe uucio aapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIM M  TO3UTPOHHBIN  OeTa-pacma.
PaZMOaKTUBHOTO pacmaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. TepmosinepHbiii cuHTe3. [IpoOneMbl M NEpCHEKTHBBI SAEPHON HSHEPrETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

9J'IeMeHTapHHC YaCTUIbI. OTKpHTI/IC MO3UTpOHA.
MeTtoapl Ha6J'IIO,[[eHI/IH U perucTpanuu 3JICMCHTAPHBIX YaCTUII.
(DYH,Z[aMCHTaJ'ILHBIC B3aUMOAeUCTBHUI. EQUHCTBO (bH3H“ICCKOI>i KapTUHBI MUpa.

'amma-usznyyenue.  3akoH
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TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: JO3MMETp, KaMepa BuiibcoHa, saepHbII
peakTop, aToMHast 6oMOa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3B€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHEThI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCTh. Mcrounuk sHeprunm CosHua M 3BE31. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKH.  JluarpamMma  «CHEKTpaJIbHBIM  KJacC  —  CBETUMOCTBb».  3BE3Abl  TJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» Ui 3BE3/ TJABHOM MOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 3B&31. CoBpeMEHHbIE MPEACTABICHUS O MPOMCXOXKICHUH U 3Bosmormu CoiHIa U
3BE3/1. DTambl )KU3HU 3BE3I.

Mnneunsiii [1yte — Hama [Nanaktuka. [Tonoxxenne u apmwxenue Comnuna B ["anaktuke. TUIBI TaTaKTHK.
PannoranakTiku u kBazapbl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPY)KEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
oTpe/ieNieHus] MOJOXKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyILIAPHS U SIPKHE 3BE3IBI.

Hab6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb ¢pu3uku u acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COLIMAIbHOM U 3THYECKOH chepax
NEeSITEeIbHOCTH YeJIOBEKa, POJib U MECTO ()M3MKU U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHUHE MHUpa,
posib ¢usznyeckoil Teopuun B (POPMHPOBAHMM MPEICTABICHUH O (PU3MUECKON KapTHHE MHpa, MECTO
¢busznueckoil KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
IpHUpOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenue xypca ¢usuku 6a30Boro ypoBHA B 11 Kiacce ocymiecTBisieTcs ¢ y4€TOM COJIep:KaTelbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHAmus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHbl (akt, rHUNOTE3a, Qu3NYecKas BEIWYMHA, 3aKOH, TEOPHS, HaONIOJIEHUE, OSKCIEPUMEHT,
MOJENUPOBaHUE, MOJIEINIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH HAa OCH
KOOpDAMHAT, CJOXKEHHWE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAPHBIX (YHKUMN, TNPU3HAKK TMOJ00US
TPEYroJIbHUKOB, ONpe/IeeHNe TIOIAAN TIIOCKUX GUryp u o0bEMa Tell.

buonocus: >nexTpudeckue SBICHUS B )KMBOW MPUPOJIE, KoJeOaTeNbHbIE IBUKECHUS B )KUBOW MPUPOJE,
ONTHYECKHUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE pauallii HA dKUBbIE OPraHU3MBbI.

Xumusa: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUIMYECKON PEIIETKHY, CTIEKTPaIbHBIN aHAIN3.
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Teoepaghus: MarHUTHBIE TIONTIOCA 3€MJIH, 3aJI€KH MAarHUTHBIX pyJ, (poTOChEMKA 36MHO MOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIIETPSICCHUM.

Texnonozus: JNUHUM  DIIEKTpOIlepenad, TIEHepaTop IEPEMEHHOIO TOKAa, JJIEKTPOJBUIATEIlb,
WHIYKIIUOHHAS T1eYb, pajap, paAHONpHEMHUK, TEIEBU30DP, aHTeHHA, Tenedon, CBYU-neub, mMpoeKIMOHHbII
ammapar, BOJIOKOHHasi ONTHKA, COJTHEYHast OaTapes.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yudeOHOro mpeamera «®Pu3mka» Ha ypoBHE cpefHero ooOmero oOpasoBaHus (0a30BbIH
ypOBeHB) JOJIKHO 00ecIIeYuTh AOCTHIKCHUC CIICAYIOIIUX JUYHOCTHBIX, MCTAMMPCAMCTHBIX W MPCIMCETHBIX
00pa3oBaTeNbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS Y4€OHOTO mpeameTa «Du3uKay TOJDKHBI OTpakaTh TOTOBHOCTD H
CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMd, TIO3UTHBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIONIUX
TPAJUIIMOHHBIM [EHHOCTSM POCCHICKOTO OOIIECTBA, pACIIMpPEHUE >KU3HCHHOTO OINbITa W  OIbITa
JEeSITEILHOCTH B TPOIIECCE pean3alliii OCHOBHBIX HAIPABJIICHUN BOCIUTATEIIEHON IEATCIHHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKON TMO3HUIIMNA 00YJIArOIIETroCcsl Kak aKTHBHOTO M OTBETCTBEHHOTO UJICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJTUITUOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEPECAX I'PAKIAHCKOTO 00IIeCTBa, YIacTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpTaHU3aIlnN;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B COOTBETCTBHH C WX (YHKIUSAMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCUHUCKHUX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHHMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEeC K pa3iIuyHbiM cdepaM npodecCHoHATbHOM JesTeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gbu3MKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymieidl mpodeccuu U peann3oBBHIBATH
cOOCTBEHHBIC KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0OPa30BaHUIO M CaMOOOPa30BaHUIO B 00JaCTH (DPM3UKHU HA MPOTIKEHUU
BCEH KM3HU;

6) 3K0JI0rHYeCKOr0 BOCIUTAHHUS:

c(OpPMUPOBAHHOCTH SKOJIOTHUECKON KYIbTYpPhI, OCO3HaHHE TJ00ATHHOTO XapaKTepa SKOJOTHYECKUX
npobiem;

IUTAHUPOBAHUE M OCYIIECTBICHHE ACHCTBHI B OKpYXKAloIIed cpele Ha OCHOBE 3HaHUS IeJiei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIMPEHUE OTBITA JIESITEIBHOCTH KOJIOTUYECKON HANPaBICHHOCTH Ha OCHOBE MMEOIIMXCS 3HAHHUN
no ¢usuke;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMECHHOMY YPOBHIO  pa3BUTHUS
¢bu3nveckoil HayKu;

OCO3HAHME IEHHOCTH HAYYHOW JESATECIbHOCTH, TOTOBHOCTH B TIpollecce H3yueHHS (UIHKH
OCYIIECTBIISATH MPOCKTHYIO U MCCIICA0BATEIBbCKYIO ACATSILHOCTh HHIUBHUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHMBEpPCAJIbHbIE YueOHbIE el CTBUS
ba3oBble jornueckue aecTBus:

CaMOCTOSITENIFHO (DOPMYITUPOBATH U aKTyaJM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH AeITeIbHOCTH, 3aJ1aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUUS B PaCCMATPUBAEMBIX (DU3NUECKUX SBICHUSAX;

pa3pabaThiBaTh IUIaH peEHICHUS MpoOJeMbl ¢ Y4E€TOM aHaln3a HUMEIONIUXCS MaTepuaIbHBIX U
HEeMaTepHuaIbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCThH, OIICHHBATh COOTBETCTBUE DPE3YJIbTATOB IIEJSIM, OICHWUBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHHUPOBATH U BBHITIOIHATH PabOTy B YCIOBHUSAX PEaTbHOTO, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aMMO,ICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIIETh HAyYHOI TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKH;

BIIaJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENIbCKOW U MPOEKTHOM JesATenbHOCTH B oOnactu (puU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHMCKY METOJIOB pelIeHHs 3a1ad (HU3HMIecKOro
COJIEpKaHUs, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B [TO3HAHHS;

BJIAJICTh BHUJAMH JEATEJIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAaHWS, €ro HWHTEPHpPETalny,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX CUTYAIUSX, B TOM YHCIIE NIPU CO3JaHUH y4eOHBIX
MMPOEKTOB B 00J1aCTH (DPU3UKH;

BBIABJISITH [PUYMHHO-CIIEICTBEHHBIE CBA3M M AKTYaJU3UpOBATH 3aJady, BBIJBUraTh THIOTE3y €&
peuieHus, HaxOOuThb apryMEHThl MJs JOKa3aTelibCTBa CBOMX YTBEPXKJICHHUM, 3a7aBaTh NapameTpbl U
KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATh IOJIYYCHHbIE B XOJE PpELICHUs 3a/layd Pe3yJbTaTbl, KPUTUUYECKH OLEHUBATH HX
JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTEIbHOMN JAATEILHOCTH, B TOM YHCIIE U
W3Y4YEeHUHU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE UJIEU, TIPEAJIaraTh OPUrMHAIBHBIE MTOAXO0bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TMOJyueHUs HHpopManuu (QU3NUECKOTO COACPKAHHUS W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIFHO OCYIIECTBIIATH MOUCK, aHAIIW3, CUCTEMAaTH3aIMI0 U UHTEPIIpETalni0 HH(OpMAaLun
Pa3IUYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;
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HCIIOJIb30BATL CPECACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUHA B peIcHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aa4 C CO6JIIOI[€HI/IGM TpC6OBaHI/H‘/JI SpPTrOHOMMKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pPECypcocOepeKeHUsl, MPAaBOBBIX M ATHUYECKHX HOPM, HOPM
nH()OPMAIMOHHON OE30MMaCHOCTH;

CO37aBaTh TEKCThI (PH3MYECKOTO COJCpKAHUS B pa3NUYHBIX (dopMatax C Y4ETOM Ha3HAUYCHUS
nHGOpMAIIUY U LIEIEeBOH ayTUTOPHH, BEIOMpPast ONTUMAIBHYIO (OPMY IPEACTABICHHS U BU3YaTH3aIHH.

KoMMyHuKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMid U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBUM ¢ y4€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEN
Ka)KJIOTO YJIeHa KOJUJICKTHBA,;

IMpUHUMAThL LCIIN COBMECTHOH ACATCIIBHOCTU, OPraHU30BbIBATL U KOOPAWMHHWPOBATH ﬂeﬁCTBHﬂ no eé
JOCTHUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3yIbTaThl COBMECTHOW PabOTHI;

OL€CHUMBATh KadC€CTBO CBOCTO BKJIaJa W KaXXIAOro Yy4YaCTHHUKAa KOMAaH/bl B O6IIII/II\/'I peE3yabTaT 10
pa3paboTaHHBIM KPUTEPHUIM;

npeajaratb HOBBIC MMPOCKTHI, OLCHUBATh UACHU C ITO3MIIUU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ
3HaYNMOCTH;

OCYIIECTBIISITH TMO3UTHBHOE CTPATETUYECKOE ITOBEICHHE B PA3IMYHBIX CHTYalUsAX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHNE, OBITh MHUITNATUBHBIM.

PeryasiTuBHble YHHBepPCaJbHbIe YUeOHbIE TeiCTBHS
Camoopranuszanms:
CaMOCTOSITEJIbHO OCYILECTBIISITh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PM3UKU U aCTPOHOMMHH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTABIISATh IJIaH PEUICHHUsS] PAacYETHBIX M KAUECTBEHHBIX 3a/1ay, TUIaH BBINOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHHUIO M TPOSBICHUIO JSPYIUIMH B o00macTu (PU3UKK, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB IIEIISIM;
BIIQJIETh HAaBBIKAMU TO3HABATENbHON peIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUN H
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHMUIA;
MCIO0JIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OILEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U pTyMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
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B mporiecce MOCTMIKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMbI MO (U3UKE I YPOBHS
cpeaHero ooOmero o0pazoBaHHA Yy OOYYarOIIUXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIA HMHTEIIEKT,
Mpernoaralmuil CQopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOILMOHAIBHOE COCTOSHHE, BUICTH
HaIpPaBJICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHOM cpephl, OBITh YBEpEHHBIM B ceO€;

CaMOpEryJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIIMOHAIBHBIM W3MCHCHHSIM M MPOSBISITH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIMU, BKJIIOYAIOIICH CTPEMJICHHE K JOCTMDKCHUIO LEIH M YCIEXY, OINTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATH MCXOJIS U3 CBOMX BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MMOHMMATh AMOITMOHATILHOE COCTOSIHUE JAPYTHX, YIUTHIBATH €TO
MIPH OCYIIECTBIICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKMBAHUIO;

COIMAJILHBIX HABBIKOB, BKIFOYAIOMINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JAPYTUMU JIFOJBMH,
3a00THTHCSI, TPOSIBIISATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonny oOyyenust B 10 kJjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (u3MKu B (GOPMUPOBAHWU COBPEMEHHON Hay4dHOMU
KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKH M TEXHOJIOTH, B IPAKTUYECKOM IEATEIILHOCTH JIFOIEH;

YUUTHIBATh TpaHULBI MPUMEHEHHUS M3YyYEHHBIX (HU3MUYECKHX MOJeNel: MaTepuanbHas TOoYKa,
MHEepLUAIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TeNO, WIACalIbHBIM ra3, MOAEIM CTPOECHUS TIa30B,
AKHUJIKOCTEH U TBEPABIX T€J, TOUCUHBIHA AIEKTPUUECKUN 3apsi/i IPU PELIeHUH PU3MUECKUX 3a1a4;

pacro3HaBaTh (U3HUYECKHE SIBICHHS (IIPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIDHO-KUHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA U DJICKTPOJUHAMHUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE MBIKEHHE, CBOOOJHOE MaJeHUE TeJ, JBHUXKEHHE II0 OKpPYKHOCTH,
MHepLus, B3auMoJjieiicTBue Teil, Iud@y3us, OpoyHOBCKOE JBM)KEHUE, CTPOECHHUE KUAKOCTEH U TBEPIBIX Tel,
U3MeHeHHe 00bEMa Tell NP HarpeBaHuM (OXJIaXIEHUH), TEIUIOBOE PaBHOBECHE, UCIIApEHUE, KOHICHCAIMS,
IUIABJICHUE, KPUCTAJUIM3aLUsA, KWUIIEHHE, BIIAXXHOCTh BO3JyXa, IOBBILICHUE [ABJICHHUsS Ta3a IPU €ro
HarpeBaHWM B 3aKpbITOM COCYZIE, CBSI3b MEXAY IlapaMeTpaMH COCTOSIHMS Ta3a B M30Ipoleccax,
UIEKTPU3ALHUA TeN, B3aUMOJCHCTBHUE 3apsI0B;

ONKCBHIBATD MEXAaHUYECKOE JBHUKEHHE, HCIOJIb3ys (U3NYECKUE BEIMYMHBI: KOOpAMHATA, IYTh,
IIEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, HUMIyJIbC Tella, KHHETUYEeCKas JHEprus,
NOTEHIMaJbHasl SHEeprus, MexaHuyeckas paOoTa, MeXaHMYecKas MOIIHOCTb; IPU ONUCAHHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICI HCHOJb3YeMbIX BEJIMYMH, HMX OO0O03HAYEHUS M €IUHMILbI, HAXOJIUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMU BEINYMHAMUY;

ONKCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIEC SBJICHUS, UCHOJIb3YS (QU3MUECKUe
BEJIMYMHBI: JIaBJICHUE Tras3a, TEMIEparypa, CpPEAHssl KUHETHUYECKas HHEPIUs XaOTUYECKOIO JBHXKCHMS
MOJIEKYJI, CpEIHEKBaJpaTHYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHs 3Heprus, padbora
ra3a, Ko3(QUIMEHT IOJIE3HOrO JEHCTBUS TEIUIOBOIO JIBUTATEJNS; MPH ONUCAHUU IPABUIBHO TPAKTOBAThH
¢u3n4ecKuif CMBICT HCHOJb3YEeMbIX BEIMYMH, HMX OOO3HAu€HWs W E€IUHULBI, HAXOAUTh (OPMYIBL,
CBSI3bIBAIOIME TAHHYIO (PM3UYECKYIO BEIMUMHY C APYTMMHU BEJTHMYUHAM;

OINMCBIBATh W3YyUEHHBIE HIIEKTPUUYECKHE CBOMCTBA BEILECTBA M DJIEKTPUUYECKUE SBJICHUS (IIPOLECCHI),
UCHOJb3Yys (pU3MUECKUE BEIMYHMHBI: IEKTPUUECKHM 3apsf, AJIEKTpUYECKOe MoJie, HaNpsHKEHHOCTh MOJIS,
MOTEHIMAN, Pa3HOCTh MOTEHIHAJIOB; INPU ONHCAHUM TPABWIBHO TPAKTOBAaTh (U3NUYECKUNH CMBICIT
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UCTIOJb3YEMBIX BEJIWYMH, UX OOO3HAYCHUS U EIMHHULBI, YKA3bIBaTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMU;

aHATM3UPOBATh (PU3UUECKUE TPOILECCHl U SBICHUS, UCIOJB3YS (U3NYECKUE 3aKOHBI U MPUHIUIIBL:
3aKkoH BcemupHoro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHMS MEXaHMYECKOW JSHEPIHH,
3aKOH COXpaHEHMsI UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMU CHJI, IPUHLIMIT PABHOIIPABUsl HHEPLIUATIbHBIX CUCTEM
OTCuéTa, MOJIEKYJISIPHO-KUHETHUUECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, TAa30BbIE 3aKOHBI, CBS3b CpPEIHEU
KHHETUYECKOW DHEPIHH TEIUIOBOTO JIBIDKECHUS MOJICKYJI ¢ aOCONIOTHOW TeMIIepaTrypoi, MEepBBI 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXpPaHEHMs 3JIEKTPUYECKOTo 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyarhb
CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHE M YCIOBHS (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHITUITBI ACHCTBUS MAIlIMH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB; Pa3IN4aTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIB30BaHUS B IOBCETHEBHON KU3HU;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SIBJICHHUM U MPOLIECCOB C UCIOIB30BAaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHUH, NMpU 3TOM (OpMYIMpPOBaTh MpobiemMy/3agady U TUIOTE3y y4eOHOro
JKCIEpPUMEHTa, CcoOupaTh YCTAaHOBKY M3 TNPEUIOKEHHOro OOOpylOBaHUS, NPOBOJUTH OMNBIT U
(hopmMyTUPOBAThH BHIBOBL;

OCYILECTBIISITh MpPSMbIE U KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIMYMH, MPU 3TOM BHIOUpAThH
ONTUMAJIBHBIN CLIOCO0 M3MEPEHUs U HCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEepEeHUil;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3WYECKUMMH BEJIMYMHAMHU C HCIOJb30BaHUEM IMPSIMBIX
M3MEpEeHuH, MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOW 3aBHCHMOCTH
(¢bu3NyecKuX BETMYMH B BHJI€ TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEI0BAHMUS;

coOnrofaTh mpaBuia Oe€30MacHOro Tpylda MNpU IMPOBEIEHUU HCCIENOBAaHUM B paMKax y4eOHOro
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENIbCKOM M TMPOEKTHOW  JESITENbHOCTH C  HMCIOJIb30BaHHEM
U3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 0OOPYIOBAHHS;

pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (U3NYECKOM MOJIENbI0, UCIOJB3Ys (PU3nUecKue 3aKOHbI
Y TPUHLHUIBL, HA OCHOBE aHAIM3a YCIOBUS 33Jayd BBIOUPATh (PU3UUYECKYIO MOJEIb, BBIACIATh (U3NUYECKUE
BEJTMYMHBI U (HOpMYIbI, HEOOXOAUMBIE Ui €€ peIIeHHs], MPOBOIUTh PACUEThl M OLIEHUBATH PEalbHOCTH
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BETHUNHBL,

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUECKH HEPOTUBOPEUMBYIO LEMOYKY PACCYXKICHUM
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS;

WCII0JIb30BaTh MPU PEIICHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIe HWH(OPMALMOHHBIE TEXHOJOTHUHU LIS
MOUCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAllMd M MPEACTAaBICHUS Y4eOHOW U HAYyYHO-MOMYISIPHOMN
uH(pOpMallUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIYyYaEMYIO
nHpopMaIuio;

MPUBOJIUTh MPUMEPHI BKJIAJa POCCUMCKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHWS 1O (U3MKE B TMOBCEIHEBHON >KMU3HM [UIsl OOecreYeHHs
0e30MmacHOCTH Mpu oOpalleHnu ¢ TprudopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, Ui COXPAHEHHS 3[I0POBbS U
COOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

paboTath B IpyIIe C BBIIOJHEHUEM Pa3JIMYHbIX COLUMAIBHBIX poJieH, MIaHUPOBaTh paboTy TPYMIIH,
palMoOHAIBHO PACHpPENeNsaTh 00A3aHHOCTU M IUIAHMPOBATH AEATENBHOCTh B HECTAHJAPTHBIX CHUTYallMsX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&KJOr0 U3 YYaCTHUKOB I'PYIIIBI B pELICHHE pacCMaTpUBaeMOM MPOOIIEMBI.

K xonuy oOydenus B 11 kiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXKaTb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPHUMEPax poJib U MeCTO (M3MKU B (POPMHPOBAHUU COBPEMEHHOM HaydHON
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHMKHU M TEXHOJIOTMH, B IPAKTHUUECKOMN NEATEIBbHOCTH JIIOJIEH,
LEJIOCTHOCTb U €IMHCTBO (PM3MUYECKONW KapTUHBI MHUPA;
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YYUTBIBATh TPAHUIBl NPUMEHEHHS W3YyYCHHBIX (U3MYCCKUX MOJENICH: TOYCUHBIA AIICKTPUUCCKHIA
3apsij, Jyd CBETa, TOYCYHBIA MCTOYHUK CBETA, siICPHAsl MOJIENb aTOMa, HYKJIIOHHAsI MOJIC)Ib aTOMHOTO sIIipa
IIPU pelIeHnU (PU3NIECKUX 3a/ad;

pacnio3HaBaTh (u3MYecKue sBIeHHS (TPOLECChl) W OOBSACHATh WX HA OCHOBE 3aKOHOB
ANEKTPOIMHAMUKH U KBAHTOBOM (PU3MKHU: 3JICKTPUYECKAs IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHEC MAarHUTOB, O3JCKTPOMAarHUTHAs WHAYKIHS, JCHCTBUE
MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM U JIBHIKYILHICS 3apsili, JJICKTPOMArHUTHBIC KOJCOaHUsI U BOJIHBI,
NPSMOJIMHEHHOE PACIpOCTPaHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHUE, HHTepPEepeHIus, Iudpakius u
MOJIIpU3alUsl CBETa, IUCTepCcHs cBeTa, (oTosnexTpuueckuil 3pdext (hororddekr), cBeToBoe HaBICHHUE,
BO3HHKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS M MCKYCCTBCHHAS PaIHOAKTUBHOCTB;

ONKCHIBATh M3YYCHHBIC CBOWCTBAa BellecTBA  (DJICKTPHUYCCKHE, MArHUTHbIC, OITHYECKUE,
ANMEKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEJ) U JICKTPOMATHUTHBIC SBJICHHS (IPOLIECCHI), UCTIONB3Ys
bu3MuecKre BEIMYMHBI: JCKTPUYCCKUHN 3apsj, CHIa TOKa, dJICKTPHUYECKOE HANPSHKEHHE, dJICKTPHYECKOES
COINPOTHUBIICHUE, PA3HOCTh TOTEHIMAJIOB, 3JCKTPOABIKYIIAs CUiIa, paboTa TOKA, WHIYKIUS MarHUTHOTO
noJisi, cuia Amrmepa, cuia JlopeHia, MHAYKTUBHOCTh KATYIIKH, SHEPTHs AJIEKTPUYECKOrO ¥ MarHUTHOTO
MoJIeH, TepHoJ W YacToTa KojeOaHWi B KOJIeOATEIbHOM KOHTYpe, 3apsii W CHjia TOKa B TIpoIecce
rapMOHHYECKUX DJICKTPOMArHUTHBIX KOJIEOaHUH, (OKYCHOE pAacCTOSIHUE W ONTHUYECKas CUa JIMH3bBI, MPU
ONHCAHUM TIPAaBUJIBHO TPAKTOBATh (U3MUCCKUN CMBICI HCIOJIb3yeMbIX BEIWYHMH, MX OO0O3HAUCHUS U
SIUHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PH3MUYECKYIO BEJTMYMHY C IPYTUMH BEITUIHMHAMU;

ONHMCHIBATh M3YYCHHbIC KBAHTOBBIC SIBJICHHS W MPOIIECCHI, HCIOIb3ys (DU3NYECKUE BEIUYUHBI:
CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHs U UMITYJIbC (OTOHA, MEPHO.T
MOJIypaciajia, SHeprus CBA3M aTOMHBIX sJep, MPH ONMUCAHUH TPABHIBHO TPAKTOBATh (U3MYECKUN CMBICI
UCTIONIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CIUHHUIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO
(bHU3MUECKYIO BETMYNHY C IPYTUMH BETHYMHAMM, BHIYUCIIATH 3HaUCHHE (DPU3NUECKOI BETMIHMHBL;

aHAIM3UPOBATh (PU3MYECKHE MPOIECCH U SIBJICHUS, MCHOJIB3Ys (U3MYECKHE 3aKOHBI W IPUHIUIIBL:
3akoH OMa, 3aKOHBI IOCJIEJOBATEIBHOTO M TMAPAUIEIBHOTO COCIMHEHHS TPOBOJHHUKOB, 3aKOH JDKOyis—
Jlenma, 3aKOH 3JEKTPOMArHUTHON MHIYKIMH, 3aKOH NPSMOJIMHEHHOTO PAaCHpPOCTPAaHEHUS CBETA, 3aKOHBI
OTPaKCHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME OWHmTEHHA st GoTodPdekra, 3aKoH
COXpaHEHHs SHEPTUH, 3aKOH COXPAHEHMS HMIIYJIbCA, 3aKOH COXPAHCHHMsS IICKTPUYECKOTO 3apsaa, 3aKOH
COXpaHEHHsS MAaccOBOTO YHCIa, MOCTyaaTel bopa, 3aKOH pagroaKkTHBHOTO pacmaja, IpU 3TOM pa3inyaTh
CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHSA (TPaHUIBI, 00JIacTH)
NPUMEHUMOCTH;

OTIPEIETIATh HANPaBJICHHE BEKTOPA MHIYKIIMN MarHUTHOTO MOJIsl IIPOBOJHHUKA C TOKOM, CHIIBI AMIIepa
u cuibl JlopeHna;

CTPOUTH U OIHCBHIBATh N300paKEHUE, CO3/[aBaEMOE IUIOCKUM 3€PKaioM, TOHKOU JINH30H;

BBINOJTHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3MYECKUX SBJICHUI U MPOIIECCOB C MUCIIOIB30BAHUEM
OPSIMBIX M KOCBEHHBIX M3MEPEHUil: MpH 3TOM (OopMyIupoBaTh mpolriemy/3agady ¥ TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY M3 NPEAIOKEHHOro 0oOOpylOBaHMS, MPOBOAUTH OIBIT U
(bOopMyIHpPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMBbIE M KOCBEHHbIE HM3MEPEHHs (H3MUYECKUX BEIMYUH, IMPH STOM BBIOMpATh
ONITHMAJIBHBIN CIIOCOO M3MEPEHUS U HCIIOIb30BaTh N3BECTHBIE METOIbI OIICHKHU TTOTPELIHOCTEH N3MEPeHUH;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIMYHMH C MCIOIB30BAHMEM INPSIMBIX U3MEPEHHIA: TIPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3YAbTAThI TOJY4EHHOW 3aBUCUMOCTH (PM3HYECKUX BEIUYHH B
BUJIe TAOJUII U TPaUKOB, JIENaTh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHMS;

coOmoiaTh MpaBmwiia 0OE30MacHOTO Tpyla IMPH NPOBEICHWM HCCICAOBAaHUNH B paMKax y4eOHOTro
IKCIIEPUMEHTa,  y4eOHO-HMCCIICIOBATENbCKOM M MPOEKTHOW  JEATEIBbHOCTH C  WCIIOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOICTB M 1a00paTOPHOTO 000PY/IOBAHNS;
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pemath pacy€THRIC 3a/1a4M C SIBHO 33JaHHON (U3NYECKOM MOJICNBIO, UCTIONB3Ys (PU3MYeCKHe 3aKOHBI
Y TIPUHIMIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BBIOMPATh (GU3UUYECKYIO MOJCIb, BBIACIATh (DU3NUYECKUE
BEITUYHMHBI U (HOPMYIIBI, HEOOXOAMMBIC Ui €€ pelIeHUs, TPOBOJUTh PAcuéThl M OIEHWBATH PEATLHOCTD
MOJIyYEHHOTO 3HAYCHUS (PH3UYECKON BETHYNHBI,

pelarbh Ka4YeCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO LEMOYKY PACCYKACHUN
C OMOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYCCKUE SIBIICHHUS,

WCII0JIb30BAaTh TIPU PEIICHHH YYeOHBIX 3a7a4 COBpPEMEHHBbIC HMH(DOPMAIMOHHBIC TEXHOJOTHUHU IS
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMA M MPEACTABICHUS YUEOHOW U HAYYHO-TIOMYISIPHOMN
uH(OpPMAllMK, TOJYYEHHOW W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH AHATU3UPOBATH IOJYyIaeMYIO
WH(POPMAIIHIO;

OOBSCHATH TIPUHIIMITEI ACHCTBHS MAIIUH, TIPUOOPOB U TEXHUYCCKHX YCTPOUCTB, pa3inyaTh YCIIOBHUS
nx 0€301acHOr0 MCIOJIb30BaHNUs B IOBCETHEBHOM KU3HH;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCII0JIb30BAaTh TEOPETHUYECKHE 3HaHWs MO (U3MKE B TOBCEJHEBHOM MW3HU [Uid 0OecredeHus
0€301acHOCTH TP OOpaIeHUH C TPUOOPaMU U TEXHHUYECKHUMU YCTPOUCTBAMHU, JJIsI COXPAHEHHS 3/I0POBbS U
cOOIOIGHNS HOPM SKOJIOTMYECKOTO TIOBE/IEHUS B OKpYXKAIOLEH Cpee;

paboTath B TPYIIE C BHIMOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, MIIAHUPOBATh PAOOTy TPYIIIIHI,
palMoOHAIBHO PaACIPEACTATh OOS3aHHOCTH W TUIAHMPOBATH JIEATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIlHSX,
aJICKBATHO OLIEHUBATH BKJIAJ KaX/JI0T0 U3 YIACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMOM IPOOIEMB.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

24



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

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

bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06Imarolee MoBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Kouu4vecTBO YyacoB DJIeKTPOHHBbIE
Jara
Ne KonTpoJb uugposbie
Tema Ypoka HpaKanecxn HU3y4YeHHU
n/n Bcero HBIE 06p330BaTeJ'II)HI)Ie
e paboThbI s
paﬁon pecypcol
®dusnka — HayKa 0 PUPOJIC. bubnuotexa [JOK
1 Hayunble MeTo 161 TO3HAHUSA 1 https://m.edsoo.ru/ff0c3
OKpYKaKLIEro MUpa 2e2
Ponb u Mecto pusuku B
. bu6moreka [IOK
(hopMuUPOBaHUHN COBPEMEHHON
2 . 1 https://m.edsoo.ru/ff0c3
HAayYHOU KapTHUHBI MHpPa, B 366
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH _
Mexannueckoe OBMKEHHUE.
bu6moreka [IOK
OTHOCHUTENHHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/ffOc3
newkeHus. [lepemenienue, CKOPOCTb, 508
YCKOpEHUe -
. bu6mmoreka [JOK
PaBHOMEpHOE TTPAMOTMHEHHOE
4 1 https://m.edsoo.ru/ff0c3
JBIKCHUE
620
. bubnuoreka [JOK
PaBHOYyCKOpEeHHOE MPSIMOJIMHEHHOE
5 1 https://m.edsoo.ru/ff0c3
JIBIKCHHE
12e
CBoOosiHOE mageHue. Y CKOpeHue bubmorexa [IOK
6 1 https://m.edsoo.ru/ffOc3
CBOOOJTHOTO TIAJICHUS
9cc
7 KpuBonuHeliHOE BUXKEHHE. 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

JIBM>KEHME MaTepUaIbHOU TOYKH 110
OKPYXKHOCTH

https://m.edsoo.ru/ff0c3
ada

[IpuHnmn otHOCUTENBHOCTH ["anmnest.

bu6mmoreka [IOK

8 WNHepunanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ffOc3
[TepBriit 3ak0H HproTOHA be8
Macca tena. Cuna. [lpunnun bubnuotexa [JOK
9 CyIIEpIIO3UIMH CWII. BTOpou 3akoH https://m.edsoo.ru/ff0c3
Hprotona aiga MaTepuanbHOU TOYKH be8
. bu6mmoreka [{OK
Tperun 3akoH HeroToHa st
10 https://m.edsoo.ru/ff0c3
MaTepuaIbHbIX TOYEK
be8
3akoH BceMHpHOTo Tsrotenus. Cumna bubnuoreka [JOK
11 TskecTu. [lepBas kocMudeckas https://m.edsoo.ru/ff0c3
CKOpPOCTh doo
bu6moreka [IOK
Cuna octu. 3akoH ['yka. Bec
12 yHpyr 4 https://m.edsoo.ru/ffOc3
Tena
el8
Cuna tpenus. KoadpumuenT rpenust. bubmmorexa [JOK
13 Cuia conpoTUBIICHHSI PU JBHKEHUN https://m.edsoo.ru/ffOc3f
TeJla B )KUAKOCTU WIIH raze 76
[ToctynarenbHOE U BpalaTeibHOE
o P . bubnuoreka [JOK
JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea.
14 https://m.edsoo.ru/ffOc4
MowmenT cunebl. [lnedo cunbl. YcnoBus 136
PaBHOBECHS TBEPAOTO TeNa T
NmMnynbc MmaTepraibHOM TOUKH,
bu6mmoreka [JOK
CUCTEMBI MaTE€PUAIIbHBIX TOYEK.
15 https://m.edsoo.ru/ffOc4

NMmynbec cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE IBHYKEHHE

3d6
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHEprus MaTepUaIbHON

bubnuoreka [IOK

16 https://m.edsoo.ru/ffoc4
TOoYkH. Teopema 00 H3MEHEHHUH 502
KHHETUYECKOH SHEePTUn
[TorenumanpHas 3HEPTHUSL.
[ToreHumanpHast 3HEPTUS YIIPYTO bubnuorexa [JOK
17 ne(OpMUPOBAHHOU MPYKUHBI. https://m.edsoo.ru/ffOc4
[ToTeHnmansHas YHEPTHsl TeIa BOIU3N 6la
TMOBEPXHOCTH 3eMITH
[ToTeHIMaTBHBIC U HETIOTEHITHATEHBIC
cuiibl. CBs3b pabOTHI
HEMOTCHIIUATBHBIX CHUJI C H3MCHCHHEM bubmorexa HOK
18 . https://m.edsoo.ru/ffOc4
MEXaHWYECKOW SHEPTHH CUCTEMBI TEJL. 78¢
3aKOH COXpaHEHUS MEXaHUYECKOU T
SHEpPruu
JlaGopaTtopHnas pabota
«HccnenoBanue cBsA3U pabOThI CUITBI C
19 M3MEHEHHEM MEXaHUYECKON dHEPTUHU
TeJa Ha IPUMEPE PaCTSKEHUS
PE3UHOBOTO KI'yTa»
KonTtponpHas padoTa o teme bubnuoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKoHbI 1 https://m.edsoo.ru/ffOc4
COXPAHEHHUS B MEXaHUKE) b74
OcHOBHBIE TIOJIOKEHUSI MOJICKYIISIPHO- Bbubnuoreka IIOK
21 KHUHETU4eCKOH Teopuun. bpoyHoBckoe https://m.edsoo.ru/ffOc4
nsxenue. Auddysus dc2
99 XapakTep JBUKCHUS U

B3aHMO/ICHCTBHS YaCTHUI] BEIIECTBRA.
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPIBIX TEII

Macca monekyn. KonnuectBo

23
BemiectBa. [locrosinnas ABoraapo
TermmoBoe paBHOBecue. Temneparypa
24 u e€ m3mepenue. lllkana remneparyp
Henscus
Wneanpuenii ras B MKT. OcHoBHOE Bubmmoteka HOK
25 https://m.edsoo.ru/ffOc4f
ypaBHeHne MKT de
AOcoIOTHAs TeMIIepaTypa Kak Mepa
N . bubnuorexa [JOK
CpP€AHEN KHMHCTUYCCKOU SHEPTIUn
26 https://m.edsoo.ru/ff0c5
JBUKECHUS MOJIEKYII. Y paBHEHUE 11e
MenneneeBa-Kianeitpona T
27 3akoH JlampToHa. ['a30BBIC 3aKOHBI
JlaGopaTtopHnas pabota
08 «MccnemoBanne 3aBUCUMOCTH MEXKITY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
bu6mmoreka [JOK
M3omnporiecchl B HacaIbHOM Ta3e U UX
29 https://m.edsoo.ru/ff0c5
rpagu4ecKkoe IpeICTaBICHNUE 206
Buytpennsis sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
. bubnuoreka [JOK
cnocoObl e€ m3MeHeHus1. KonmuecTBo
30 https://m.edsoo.ru/ff0c5

TEIJIOTHI U paboTta. BHyTpeHHss
SHEPrus OJJHOATOMHOIO UEAIBHOTO
rasa

952
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

bubnuoreka [IOK

31 Buasl Tennonepenauu https://m.edsoo.ru/ff0c5
c36
VY enpHast TENI0EMKOCTh BEILIECTBA. bubnuoreka [JOK
32 KonudecTBo TemIoTh nmpu https://m.edsoo.ru/ff0c5
Teruronepenayue. AauabaTHbIi POIIece c36
[TepBrIil 3aKOH TEPMOJUHAMHUKA U €70 bubmorera [JOK
33 P P https://m.edsoo.ru/ff0c5
MPUMEHECHHE K H30IIpoIieccam ofc
HeobpaTtumocTs mporeccos B bubnuorexa [JOK
34 npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c6
TEPMOJMHAMUKHA 230
. . bubnuorexa [JOK
IT enc KIT/{ TenoBoit
35 puin ercTsist u KIL T https://m.edsoo.ru/ffOc6
MAIIHHBI
00a
36 Hwuxn Kapro u ero KITJJ
37 DKOJIOTHYECKHE TIPOOIeMBI
TETUIO3HEPTEeTUKH
. bu6mmoreka [JOK
0600 i ypok «MoJekyisipHas
38 OLTIALOTIL 7P P https://m.edsoo.ru/ffOc6
¢u3nka. OCHOBBI TEPMOTUTHAMUKI) 938
KonTtponbHas pabota no teme bubnunoreka [JOK
39 «MounekynspHas ¢puszuka. OCHOBBI 1 https://m.edsoo.ru/ff0c6
TEPMOIUHAMHKI a0
[TapoobOpa3zoBanue 1 KOHIEHCAIIHS bubmmorexa [JOK
40 poovp ’ https://m.edsoo.ru/ffOc6
Hcnapenue u xuneHue
3b6
41 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK

BJIA’KHOCTB BO3JyXa. HacpimmeHHb1i

https://m.edsoo.ru/ffOc6
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

nap

4d8

Teepnoe teno. Kpucrannmuecknue u
amopdHbIe TerTa. AHU30TPOIHS

bu6mmoreka [IOK

42 . https://m.edsoo.ru/ffOc6
CBOUCTB KpHUCTALIOB. JKuIKue 550
kpucTtayibl. COBpEMEHHBIE MaTEPUAITBI T
[liaBnenue U KpUCTATUIU3 AU bubnuotexa [JOK

43 VY enpHas TENI0TA MJIaBJICHHUS. https://m.edso0.ru/ff0c6
Cyb6numariust 708

bu6mmoreka [{OK
44 VYpaBHeHUe TEIIOBOro OanaHca https://m.edsoo.ru/ffOc6
820

DIIeKTpU3anus Tell. DNEKTPUUECKUN bubnuorexa [JOK

45 3aps. JIBa BUIa DIEKTPUUECKHIX https://m.edsoo.ru/ffOc6
3apsaa0B bcc
[IpoBOAHMKH, TUITIEKTPUKH U bubnuorexa [JOK

46 MTOJTYTTPOBOTHUKHU. 3aKOH COXPaHECHHS https://m.edsoo.ru/ffOc6
ANEKTPUYECKOTO 3apsiia bee
B3anmoercrBue 3apsiioB. 3aKoH bubnuoreka [JOK

47 Kynona. ToueyHbIW 3IEKTPUIESCKUN https://m.edsoo.ru/ffOc6
3apsn ce4
Hanpsxk€HHOCTD 3JIEKTPUYECKOTrO
nosist. [IpuHIun cyneprno3unuu bubmorexa HOK

48 . https://m.edsoo.ru/ffOc6
ANEKTpUYECKHX noJier. JInnuu d4f2
HaMpPsHKEHHOCTH
PaboTa cui aneKTpocTaTuYeCcKOro bubnuoreka [IOK

49 nons. [lorenunan. PasHocth https://m.edsoo.ru/ffOc6f
MOTEHIMAJIOB 00

50 IIpoBOIHUKY M TUAJIEKTPUKH B bubnuorexa [IOK
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBHCKTpI/I‘-ICCKaSI IMPOHHULACMOCTb

https://m.edsoo.ru/ff0c7
018

bu6mmoreka [IOK

o1 OnexrpoeéMkocTts. Konnencarop https://m.edsoo.ru/ffOc7
126
DNEeKTPOEMKOCTD IIIOCKOTO bubnuorexa [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO https://m.edsoo.ru/ffOc7
KOHJICHCAaTOpa 2c0
53 JlabopaTtopHnast paborta "N3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOTMMPOBAITLHOTO
o4 amnmnapara, CTpyHHOTO IpUHTEpA.
DIIEKTpOCTaTUUYECKAs 3alUTa.
3a3emiieHne AIIeKTPOIpruOOpOB
DIJIEKTPUYECKUI TOK, YCIOBUS €TI0
cymectBoBaHusl. [locTOsTHHBIN TOK.
55 Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma jyist
ydacTKa [enu
[TocnenoBarensHOE, apaieaIbHOE,
CMEIIIAaHHOE COCAMHEHUE bubmuoreka [JOK
56 poBoAHUKOB. JIabopaTopHas padora https://m.edsoo.ru/ffOc7
«3yyeHne cMemaHHOTO COeIMHEHUS 410
PE3UCTOPOB
PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubmorexa LIOK
57 https://m.edsoo.ru/ffOc7

ToKa. 3akoH Jlxoyns-Jlenna

838
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

3akon Oma Jyist TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe

bubnuoreka [IOK

58 3ambikanue. JlabopaTopHas padora https://m.edsoo.ru/ffOc7
«M3mepenne D/1C uctouHuka Toka u ae0
€ro BHYTPEHHETO COTIPOTUBIICHUS
DNEeKTpOHHAs MPOBOJIUMOCTD TBEPIBIX
59 METaJIJIOB. 3aBHCUMOCTD
COTIPOTHUBIICHUS METAJIIIOB OT
Temmneparypbl. CBEpXITPOBOIUMOCTh
60 DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB
[TonympoBOAHUKH, X COOCTBEHHAS U
. bu6moreka [IOK
MIPUMECHast MPOBOAMMOCTh. CBOUCTBA
61 https://m.edsoo.ru/ff0c8
p—n-niepexona. [lonynpoBogHUKOBBIE Aae
MIPUOOPHI T
DIIEKTPUYECKUHU TOK B pacCTBOpax U
bu6mmoreka [IOK
pacrmiaBax 3JeKTPOJIUTOB.
62 https://m.edsoo.ru/ffOc8
DNEKTPOIUTHYECKAs TUCCOLIUAIUS. ba
DIIEKTPOJIN3 T
DIIEKTPUYECKUU TOK B ra3ax.
. bu6mmoreka [JOK
CamocTosaTenbHbIN U
63 . https://m.edsoo.ru/ffOc8
HECaMOCTOSTENbHBIN pa3psa. MoHuUS. dae
IIna3zma -
DnexTpuyueckrue npudopsl U
. bubnuoreka [JOK
YCTPOMCTBA U UX MPAKTUUYECKOE
64 https://m.edsoo.ru/ffOc8
npuMeHenue. [IpaBuia TeXHUKH 6fc
0€30MacHOCTH -
65 O06o06maromuit ypok bubnuorexa [IOK
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

«DNEKTPOIMHAMHKAY

https://m.edsoo.ru/ff0c8
8be

KonTtposnsHas paboTa o teme
«Qnekrpocraruka. [locTossHHBIN

bu6mmoreka [IOK

66 N 1 1 https://m.edsoo.ru/ffOc8
JNEKTpUYECKUi TOK. TOKHM B 283
pa3InYHBIX cpegax» -
Pesepsurnrii ypok. KonrpoasHas Bubmmoteka HOK

67 P P . P " 1 https://m.edsoo.ru/ff0c8
paboTta 1o Teme "DneKTpoIMHaAMHKA 56

. . bubnuotexa [JOK

P . 00600

68 C3CPBHBIM YPOK ODIHATOTIIH YPOK 1 https://m.edsoo.ru/ffOc8f
no TemaM 10 xmacca 6e

OBIIEE KOJIMYECTBO YACOB I10 68 3

[TPOTPAMME
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoasr | IIpakruuec @ /[lara nugposbie
n/n Bceero HbIe KHe H3Y4YeHH s o0pa3oBaTte/ibHbIE
padoTsI padoThbI pecypchl
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuorexa [JOK
B3anmonericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoU nuaykuuu. J/1C
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JjIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bu6mmoreka [IOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IOoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

bu6mmoreka [IOK

30 muH3e. DopMyia TOHKOH JTMH3EI. httos://m. edsoo.ru/ffocdde
YBenuueHue JUH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
32 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WNnTtepdepenmus creta. dudpaxius bubnuoreka [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUs
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHHU U COKpaIlleHue Bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMMNYIbC PEISITUBUCTCKON
38 gacTullbl. CBS3b MAaCChI C SHEPTUEH U Bubmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bu6mmoreka [IOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK
nOInOTEKA
41 otoddderra. OubITel A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTor(dekTa. YpaBHEHUE
- (11 P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGenena. XuMuueckoe JEUCTBUE bubmorera [JOK
JeBa. g https://m.edsoo.ru/ff0d04a6
cBETa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHCHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «JI€MEHTBI bubnuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/ff0dOafa
H3nydenne u mornouieHre (OTOHOB
48 i I/I}ll'lqe exoie aTOM:I co H(;I;O OBHSA bubmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEPrUU Ha Apyroi. Buasl criekTpos
49 BonanoBbie cBoxcTBa yacTHIl. BoIHBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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ne bpouns. KopnyckyisipHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXACHHOC U3JTYyUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpenenenuto cocraBa

PAaAOAaKTUBHOI'O U3ITYUCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uzinydyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHre. CoJIHEUHasl cucreMa
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
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¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DJIeMEHTHI aCTPOHOMHUU U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68
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