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INOACHUTEJIBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOmiero oOpa3oBaHuUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBarenbHON mporpammsbl, npeacrasieHHbx B ®I'OC COO, a
TaKxke ¢ yu€rom (enepanbHoil paboueld mporpaMMbl BocnuTaHus U Konuemniuu
npernoaBaHus yueonoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OPraHU3aALUAX
Poccuiickoit @eneparuu, peain3yomux OCHOBHbIE 00pa3oBaTeIbHbIe TPOrPaMMBI.

[Iporpamma o ¢u3nkKe onpeaenseT 00sM3aTeIbHOE MPEIMETHOE COJICPKAHHUE,
yCTaHABJIMBAET PEKOMEHIyEMYIO MOCIEeI0BATEIbHOCTh U3YUCHUS TEM M Pa3/elioB
yu4eOHOTO MpeaMeTa ¢ YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBs3eH,
JOTUKKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM 0Oydaromuxcs.
[lporpamma 1o ¢u3uke AaéT TPEACTABICHHE O IIENIAX, COMCPKAHUH, OOmIei
CTpaTeruu OOYYEeHHs, BOCHHTAHUS W PA3BUTHA OOYYAIONUXCS CPEICTBAMHU
yuebHoro npenmMeta «DOusnka» Ha yriayOoJlIEHHOM YpOBHE.

N3yuenune kypca (us3uku yriyOaEHHOTO YpPOBHsI MO3BOJISIET pPEaTn30BaTh
3a7a9u poECCHOHATLHONW OPUEHTAIINH, HAMPABJICHO HA CO3JaHHUE YCIOBHMA JUIS
NPOSIBJIICHUSI CBOMX HMHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIIbIM
oOyyaromuMmcsi, KOTOpble HEOOXOIUMBI JJisi TPOJODKEHUS 00pa3oBaHHs B
OpraHuzanusx MpodeccuoHaIbHOTO O00pa3oBaHUs IO PA3JIUYHBIM  (U3HKO-
TEXHUYECKUM U MHXEHEPHBIM CIIELUATBbHOCTSM.

B mporpamme 1o (Qu3MKe OIPENeNsioTCs IUIAHUPYEMbBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PU3UKH Ha YPOBHE CPEAHETO 001Iero 00pa30BaHUs: JIMYHOCTHBIC,
MeTanpeIMeTHble, TNpeAMeTHble (Ha  yriyOnéHHom  ypoBue). HayuHno-
METOAOJIOIMYECKOW OCHOBOWM Uil Pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMeTHbIM U TPEAMETHBIM pe3yibTaTaM OOydYarolIuXCsi, OCBOMBILIUX
nporpaMmy 1o (u3MKE Ha YpOBHE cpenHero ofmiero oOpa3oBaHUS Ha
yrIIyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESTEIILHOCTHBIN TIOAXO/I.

[Iporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHSI Kypca (PU3UKH Ha YIiIyOJIEHHOM YpOBHE,
B TOM YHCJI€ IPEIMETHBIC PE3yJIbTATHI IO TOJaM 00Y4CHUS;

conepxanue yaeOHoro npenmera «dusnukay mo rogaM o0ydeHHSL.

[Iporpamma mo ¢u3uKe HMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YYUTEISIMU (DU3UKH Il COCTABJICHUS! CBOUX PabOUnX MPOTrpamM.

[Iporpamma no Qu3MKe HEe CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yuuTeNel u
NPEJOCTABISIET BO3MOXKHOCTU JUISI PEaTH3allMd  Pa3IMYHBIX METOJMYECKUX
MOJIXO/IOB K TPEIOJaBaHUI0 (U3UKKM Ha YIIyOJIEHHOM YypOBHE IPH YCIOBHH
COXpaHEeHHsI 0053aTeIbHON YaCTH COJIEPIKAHUS Kypca.



®du3rka Kak Hayka O HauOoliee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAasl B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIM Kype (HU3HKH — CHCTEMOOOPa3yOIMnii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHHUM, HU3y4aeMbIX XHMHEH, Ouoyioruei,
dbusnueckoir reorpadueir u actpoHommert. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM ONpeNeuiio Xapakrep M OypHOE pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B cpepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYeHHUs] HOBBIX MATEpUaJOB C 3a/laHHBIMU CBoWcTBamu. M3ydeHue ¢uszuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA
oOyuJaromerocs, B pOpMUPOBAHNE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBITIOJTHEHUU MU YU4E€OHBIX HCCIIEI0BAHUN.

B ocHOBY kypca ¢pu3nuku Ha YpOBHE CpEIHETO 00IIeT0 00pa30BaHUs MOJI0KEH
pAI UIel, KOTOPhIE MOKHO PACCMATPUBATh KaK IMIPUHLIMIIBI €70 TOCTPOCHHUS.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEM KypC SBIAETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepUaj U3 BCEX pa3lieioB (M3HMKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pusuku
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HMCIOJIb30BAHUE
IYMaHUTApHOTO TNOTEHIMala (PU3NYECKON HAyKH, OCMBICICHUE CBS3U pPa3BUTHUSA
bu3uku Cc pa3BuTHEM OOIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHYECKUMH MPOOIEMaAMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOn€HHOTO ypoBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX
NPUJIOKEHUN W3YYEHHBIX TEOPUM MU 3aKOHOB. lIpm 3TOM paccMarpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMNCTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcss MOCPEACTBOM BBEICHHS JJIEMEHTOB
Co/iepKaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCY>KIeHUs
npo0JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep kanusi MPOTPaMMBI 10 (PU3HKE JTOHKHO OBITH TOCTPOCHO HA
NPUHIIMIIAX CUCTEMHO-IESATEILHOCTHOTO noaxona. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYtolero ¢akropa ydeOHoro mpoiecca. s yriyOiéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO SKCIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTAJIbHBIE YUYEHMUYECKHE ONBITHl MpPU HU3YYEHUU HOBOIO
MaTepuaia, JabopaTtopHble paboTel U pabOTHl MpakTUkyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaudd (QU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBOJUTCs b0 B koHIe 10 u 11 kmaccos, 1100 mocie mnepBoro u
BTOPOr0 TOJIYTOJUM B KaXJAOM M3 O3THX KjaccoB. Btopoil cmocod — 3To
uHTErpanuss padoT TpPaKTUKyMa B CHCTEMYy JabOpaTOpHBIX padoT, KOTOPHIC
MPOBOJIATCA B TMpoliecce u3ydeHus: pasaena (temel). [Ipu stom mox paboramu
IPAaKTUKyMa TTOHUMAETCsl CaMOCTOSATEIbHOE HCCIeI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUJIa O€3 MOIIaroBOM HHCTPYKIIHH.

B nporpamme mno @u3Mke cHUCTeMa YYEHHUYECKOrOo JKCIEPUMEHTa,
71a00paTOpHBIX paboOT M MpaKTUKyMa MpeICTaBieHa €IWHBIM mepeyHeM. Bribop
TEMATUKU U1 3TUX BUAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIEcca UCXOAS U3 OCOOCHHOCTEH MOYypOYHOTrO
IUIAHUPOBAHMSI W OCHallleHus KaOuHera @usuku. [Ipu srom obecneumBaercs
OBJIaJICHHE OOYYaIOIIMMHUCS YMEHUSMH TMPOBOAUTH TNpsIMble W KOCBEHHbIE
U3MEPEHUS], MCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bosbiioe BHMMaHUE yAENSIeTCS PEIICHUIO PACUETHBIX M KaYE€CTBEHHBIX 3a]1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a]1a4 IPUOPUTETOM SIBJISIFOTCS 33J]a4M C SIBHO 3a/IaHHOM
U HESIBHO 3aJJaHHOM (hU3UYECKON MOEIbIO, TO3BOJISIONINE IPUMEHATh U3YYEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaKk U HUHTErpupys
IPUMEHEHUE 3HAaHMW M3 pasHbIX pasgenoB. sl  KadyeCTBEHHBIX — 3aaad
IPUOPUTETOM SBIISIIOTCSA 3aJaHUsl Ha OObSICHEHUE/TIpEACKA3aHUEe MPOTEKAHUS
(bu3MYecKuX SIBJICHUN U MPOIECCOB B OKPYXkAIOLIEH KU3HH, TpeOyrone BbIOopa
buznyecKoil MOAEIH sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmMu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECTEUEHHUI0 Y4eOHOTo IMpolecca Kypc (U3UKH YIriyOJE€HHOTrO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (QU3MKH JOMKHO OBITH HEOOXOIMMOE
nabopaTtopHoe O0OOpYIOBaHWE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMME IO
¢u3rMKe yYEeHHYECKHX OMBITOB, JaOOpAaTOPHBIX padOT U paboT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JeMoHCcTpanimoHHoe o0opyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3HMKE KIIOYEBBIX JEMOHCTpaIUil aiis
UCCJIEIOBAHMSI  M3Y4Yae€MbIX  SIBJIGHUA M  MPOIECCOB, AMIIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pynOBaHHME MJII YYEHUYECKUX MPAKTHYECKUX padboT
dopMupyeTcss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB M OOEcleunBaeTcsi B pacuére



OJTHOTO KOMIUIEKTa Ha JAByX oOyd4aromuxcs. TemMaTHuecKue KOMIUIEKTHI
7a060paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BHJIE IIU(POBBIX 1abOpaTopuid.

OCHOBHBIMU LENSIMHU U3Y4YeHUS (U3NKU B 00IIeM 00pa30BaHUM SBIISIOTCS:

dopMupoBaHHE HHTEpeca M CTpPEMJICHUS OO0y4aloumxcs K HayqYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HHTEIUIEKTyaJIbHBIX U TBOPYECKHX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJAE MO3HAaHUS U (HOPMUpPOBAHHE
MCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIKUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pPe3yJibTaTa W3Y4YeHHs] OCHOB
CTpOCHHS MaTepuu U (PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dbopMHupOBaHUE YMEHUI OOBSICHATH SIBJICHUS C UCTIOJIB30BAaHUEM (DU3UICCKUX
3HAaHUH U HAYYHBIX JOKA3aTEIbCTB;

dopmupoBaHUE TNPEACTAaBICHUH O poiau (U3MKH Ui Pa3BUTUSL JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEICTaBICHMM O  BO3MOXHBIX  cepax  Oyaymieit
npodecCUOHANBPHON JIEATENbHOCTH, CBS3aHHBIX C (U3MKOH, MOArOTOBKA K
JanpHeieMy o0y4eHHIO B 9TOM HalpaBJICHUH.

JlocTikeHne 3THX Ienieil obecreunBaeTcsl pelieHueM CIIeIYyoNMX 3a1ad B
mpoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIeTro 00pa30BaHUS:

npuoOpeTeHNe CUCTeMbl 3HAHUI 00 O0mMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHAX,  BKJIIOYas  MEXaHUKY,  MOJEKYJIspHYyI0  (U3HUKY,
3NIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI acTpO(PU3HKH;

dbopMupOBaHHE YMEHUI MPUMEHATh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHUS
Gu3nYeCKUX SIBICHUNA B MPUPOAE M JUIsl MPUHATUS MPAKTHUYECKUX DPEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEUICHHs pa3IMyHbIX 3a7ad C SIBHO 3aJlaHHON
dusznyecKkoil MoneNbIo, 3a/1ay, MOJpa3yMeBalOUINX CAMOCTOATEIBHOE CO3/1aHue
¢dusznyeckoil Mozenu, aJeKBaTHOW YCIOBHSM 3aJaud, B TOM YHCIE 3adad
UH)XCHEPHOTO XapaKTepa;

NOHUMaHWE (U3NYECKUX OCHOB M NPUHIUIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUAHUS Ha OKPYKAIOILYIO CPELy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M TPOBEACHUS
Gu3nyecKuX OSKCIEPUMEHTOB, aHajW3a MW HUHTEpIpeTrauud uHGOpMaluH,
OTIpeIeICHUs TOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

CO3/laHHe YCJOBUU ISl Pa3BUTHUA YMEHHH NPOEKTHO-HCCIEI0BATEIbCKOH,
TBOPYECKOH /1A TEIILHOCTH;



pa3BUTHE HHTEpeca K cepaM NMpoPecCHOHANBHON NEATEIbHOCTH, CBS3aHHOM
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriyOnéHHBIM YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcs OOy4YarOIIMMHUCA, IUIAHUPYIOIIMMHU IPOJOJDKEHHE
o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdHUIIS.

Ha uzyuenue usuku (yrimyOnéHHBIH ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETO
obpazoBanms orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEAEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIIO).

ITpennaraeMelii B mporpamMme no (U3MKE IIE€peueHb JIaDOpaTOpPHBIX U
IPAKTHUECKUX padoOT SBISIETCS PEKOMEHJOBaHHBIM, YYHMTENb JI€JdaeT BbIOOD
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaJTbHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOABI.

dusuka — pyHIaMeHTanbHasg HayKa o mpupoje. Hayunsiii MeToa nmo3HaHus u
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SBJICHUM.

DKCHEPUMEHT U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE.

Crioco06bl m3MepeHusi (U3MUECKUX BEIWYMH (AHAJOTOBBIE W IU(POBBIC
U3MepUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  uU3MepeHUM  (PU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3MUECKUX SBICHUI M MPOIECCOB (MaTepHalibHas TOYKa,
abCOJIOTHO TBEPAOE TeNo, UACAIbHAS >KUAKOCTb, HACAIbHBIA Tra3, TOYEUHbIN
3apsa). ['unoresa. ®usnyueckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3ndecKast
TEOPHUSL.

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne cuiibl TOKa M HANPSOXKEHUS B LENH MOCTOSHHOTO TOKa IIPH
MOMOIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit o ¢usuke. [Ipumeps u3MepeHus
(bu3NYECKUX BETMYHUH MPU MOMOIIY KOMIBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBumxeHHuEe. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u 0OpaTHas 3a1a4M MEXAaHUKH.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro IPOEKIMU HA OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPEHSISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaT€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe maneHue. YCKOpeHue CBOOOAHOTO majeHus. JIBmkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUATIbHOM TOUKH OT BPEMEHU U UX IPAPUKH.



KpuBonuHeitHoe  aBmkeHue. [IBWKEHME  MaTepuajlbHOM TOYKH MO
OKPY>KHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepwon m wacTora oOpamieHus.
[{eHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETD,
JBI)KCHUE CHApSA/IOB, LIEMHbIC, IIeCTEpEHYAThIE U pPEeMEHHBIE TMEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUUYECKUX XAPAKTEPUCTUK
JBHKECHUSL.

CriocoObl UCCIIeTIOBaHUSI IBIKCHHM.

Nnnroctpanus mpeesibHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBMKEHUH C UCTIOJIH30BAaHUEM MEXaHNU3MOB.

[TameHue Ten B BO3yX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBuxkeHust Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUH, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TE€JIa B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomel, npaKmMuKym.

N3yueHne HEpaBHOMEPHOTO ABMIKEHHS C LIEJbIO ONpEEIECHUs] MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU.

U3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHusi  (PEKOMEHJIOBAaHO
WCITIOJIb30BaHUE ITU(POBOI TabopaTopun).

W3yyenune nABWXKEHHS Tena, OpOIICHHOTO TOpu3oHTaibHO. IIpoBepka
TUIIOTE3bl O MPSAMON MPONOPLUOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
IOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

N3yueHne IBHXKEHUS Tella IO OKPYXKHOCTH C ITOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH Teproaa oOparieHus: KOHMYECKOTO MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH Herorona. HMHepumanbHble cucteMbl OTCYETA. [lpuHIMIT
oTHOocuTenpHOCTH ['anmnes. HenmHepuuaneHble cucTeMbl OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3uium cum.

Bropo 3akoH HeroTOHA 1151 MaTepraaibHOU TOUKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOM MACCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHsI CBOOOAHOTO MaJACHHUS OT BBICOTHI
HaJ] TOBEPXHOCTHbIO TIUIAHETHI M OT Teorpaduueckoil mupoTel. J[BHkeHue
HEOECHBIX TeN U UX cIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TpeHHMsS CKOJIBKEHHS UM CUJIa TPEHHUS
nokosi. Koadduument tpenus. Cuna cOnpoTUBICHMS NpU JBHKEHUM Tela B
KUAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHUS.

Hasnenue. 'mapocratnyeckoe aapienue. Cuna Apxumesa.

TexHuyecknue yCTpOMCTBAa M TEXHOJOTHMYECKHME NPOLIECCHI: MOIAUIMITHUKH,
JBH)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HaGmronenne nBuxeHHs TeJl B MHEPLHMATBHBIX U HEUMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLMI OTHOCHUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WIM ILIAPOB pPa3HOM MacChl C OAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIUAIBbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIOUIMX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mMepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUN.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHEHUE CUJTI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPpAKmMuKym.

W3mepenne paBHOACUCTBYIOLIEH CHII NP ABMKEHUU OpyCcKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUA Opycka 0
HAKJIOHHOM ITOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne ko3¢ duiiieHTa TpeHUs MO BEJIMYUHE YIJIOBOTO KoddduiineHta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrxeHUs Opycka MO HAKJIOHHOM IIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. lloctymarensHoe M BpallaTelbHOE BHUKEHHUE
TBEpAOro Tena. MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiueHus. llnedo cuisl.
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBus paBHOBECHS TBEPIAOIO TENA.

YcrolunBoe, HeyCTOMYNBOE, Oe3pa3IMYHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pelI€TyaThie KOHCTPYKIUU.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJd, HMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHHue KPOHIUTEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOMAb ONIOPBI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

NMnynbc MaTepranbHON TOUKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema O IBMKEHUHU LIEHTPa Macc.

WMITyibC CHIIBI 1 H3MEHEHNE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umIysnbca MaTepUalibHOW TOukHu. [IpencraBiieHHME O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunel Ha MajioM W Ha KOHEYHOM TniepemenieHuu. [ paduueckoe
npecTaBiICHUE PaObOThI CHIIBI.

MoOIHOCTb CUJIBI.

Kunernueckass sHeprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIIBHOW TOUKH.



[loTeHUMAIbHBIE W HENOTEHUUAJIbHBbIE CWIbL. lloTeHIMabHAs HHEPrus.
[ToreHuuanbHas sHEprust ynpyro ae@opmMupoBaHHON npyxuHbl. [loTeHIMaNbHas
DHEPIus Tejla B OJHOPOJHOM I'paBUTALlMOHHOM Ioje. llorenumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJIHOTO Iiapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKasi CKOPOCTh. TpeThsi KOCMUYECKAsI CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPrUU CUCTEMBI TEJl. 3AKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s UACanbHOM >KUAKOCTHM Kak CIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE ITPOLECCHI: IBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MUCTOJET, THUPOCKOI, (PUrypHOE KaTaHuWE Ha
KOHBKAaXx.

Hemoncmpauyuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMHble TNpeBpalllcHUsT KUHETUYECKOWM M MOTCHUUAIBHOW SHEPrUU INpPHU
JEWCTBUU HA TEJIO CUIIBI TSYKECTH M CUIIBI yIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TaJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmuKym.

N3mepeHne nMimyibea Telia o TOPMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH AJIEKTPOMOOWIJISI MU MOIIHOCTH
CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBHM.

N3mepeHrne KNHETUYECKON SHEPTUHU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS MOTCHIUAIBLHONW YHEPTHH MPYKUHBI C pabOTOM CHJIBI
TPEHUS.

Omnpenenenue pabOTBHl CHIIBI TPEHUS MPH JBKEHUU Tejla MO HaKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyasipHasi Gu3snka 1 TePMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOT meopul.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapaxrep
JBW)KCHUST M B3aMMOJECHUCTBUSL YACTHUI] BellecTBA. MoOJENW CTPOEHHs TIa3oB,
KUJKOCTEH U TBEPABIX TN M OOBSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE ATHX



mozened. Macca u pasmepnl MoJiekyn (aromoB). KomnmuecTBo BelecTsa.
[TocrostnHass ABorapo.

TennoBoe paBHOBecue. Temmepatypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcust.

Mopenbs uIeabHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B
UJealbHOM Tra3e C I[IOCTOSIHHbIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IIPE/ICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JIaBJIEHHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HACAIBHOrO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH UICAIBHOIO r'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUE MOCTYNATEIbHOIO TEMIOBOTO IBUKEHNS €€ YaCTHII.

TexHUYeCKHuEe YCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: TEPMOMETP,
0apoMeTp, MOoIy4eHHEe HAaHOMATEPUAIIOB.

Hemoncmpauyuu.

Mopenu IBUKEHUS 4aCTUI] BELIECTBA.

Mopaenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHXKEHUSI.

Huddysus KuIKocTeil.

Monaens onbita [lTepHa.

[IpuTsyKeHNE MOJIEKY L.

Mopenu KpUCTaUIMYECKUX PEIIETOK.

Habmonenue u ucciaenoBanue U30MpoIeCcCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHMS TEIUIOBOTO PABHOBECUS MPH
TEII000MEHE MEXTy TOpsYeii U XOJIOIHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Ipouecca (PEKOMEHJO0BAHO HCIOJIb30BAaHUE
1 dpoBoit TabopaTropun).

N3yueHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbl.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHMX YCIOBUM IS
TEPMOJMHAMUYECKOM CUCTEMBI. BHENIHNE U BHYTpEHHHE MapaMeTpbl. [lapamerpsr
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CPEIHHE 3HAYEHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauanmo TtepmoanHaMuku. (CaMONpOM3BOJIbHAS — peEJIaKCalUs
TEPMOJMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens ujealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kiianeiipona u BbIpa)eHUE ISl BHYTPEHHEW DHEPTHM.
VYcnmoBus NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALMS YaCTHUILl, BBICOKHE
TeMneparypbl. BeipaxkeHue Jjisi BHYTPEHHEW 3HEPruu OJJHOATOMHOIO HJI€aIbHOTO
rasa.

KBasucratnueckune u HECTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Boruucienue padboTsl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonmepegaya  kak  crmoco0  W3MEHEHHS ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHYECKOW  cHUCTeMbl 0e3 coBepmieHus paborel.  KonHBekmws,
TEIUIONPOBOHOCTD, U3TyUYCHHE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAenbHasi ©  MOJIApHAs
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUe Maiiepa. YenbHas TEIJIOTa CrOpaHus
ToruBa. Pacuér kommuecTBa TEIUIOTHI mpu Temionepenade. [lonstue 00
aanabaTHOM TIporiecce.

[lepBblii 3aKOH TepMOAWMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUSI BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEpMOAMHAMHUKH JUIsI PAaBHOBECHBIX IIPOLIECCOB: YEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBbI IMPOXOJIUT
eIMHCTBEHHAs afauadara. AOCONIIOTHAs TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKHM i1 HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO TIEpPeaaTh TEIUIOTY OT 00Jiee XOJIO0MHOTO Tea K Oojiee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NPUPOIHBIX MTPOIIECCOB.

[TpuniMnbl AecTBrs TerioBbIX MamuH. KIIT/I.

Maxkcumansrnoe 3Hauenue KII/I. Hukia Kapno.

DKOJIOTUYECKHUE ACTEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUrareneid. TeminoBoe
3arpsI3HEHNE OKPYKAIOLIEH CPEbI.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: XOJIOJUIIbHUK,
KOHJUIIMOHEp, AMU3EIbHBIA W KapOIOpaTOpHBIM JBUraTeNH, HapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATypP, YTWIM3AUUs «TEIUIOBBIX» OTXOIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHUIIM3AIM OMOOPTaHUIECKOTO TOTUIABA JIJIS
BBIPAOOTKU «TETUIOBOM» M SJICKTPOIHEPTHH.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTUH.

HccnenoBanue aguabaTHOTO mpoiiecca.

KomrbroTepHble MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenune yaenbHON TEIIIOEMKOCTH.

Hccenenosanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mpoiiecca.

W3yyeHue B3aMMOCBSI3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aWMOJEHCTBUSA U
TEMIIEPATYPbI KUIIEHUS KUJKOCTEH.

Tema 3. Azpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnmapenwe u KumeHue. Y eiabHas
TEIJI0Ta MapooOpa30OBaHUS.

Hacpiiennsle ¥ HeHachllleHHble napbl. KauecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUIIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KpuctayyioB. [lmaBiieHMe W KpuUCTAM3auusA. YJIEJbHAs TEIUIOTA IUIABJIECHUS.
CyOnumarnusi.

JHedbopmaru TBEpAOTO Tena. Pactsikenue u cxxarue. Casur. Momayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TemnmoBoe paclIUpeHUE KUJIKOCTEH U TBEPJBIX Te, 00BEMHOE M JIMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUIl BEUIECTBA KaK MPUYHUHA
TEIJIOBOT'O PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sueprun B (pa3oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Kod(PhUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanwmisipasie siBienus. JlaBineHue nox MCKPUBIEHHON NOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHHUYecKue YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKUE
KPHUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpauyuu.

TemnmoBoe pacmmpeHue.

CBoiicTBa HACBIIEHHBIX NIAPOB.

Kunenwne. Kunenue npyu noHM>KeHHOM JIAaBJIEHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHHUS.

OMnBITHI C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUS.

Moenu HeHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl M3MepEeHNUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEILIECTBA.

Buaer nepopmariuii.

Ha6mronenue manpix nedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI MIJIaBJICHHUS JIb/IA.

N3yueHue CBOKWCTB HACBIIIEHHBIX MAPOB.

N3mepenne abCONMIOTHOW BIIAXXHOCTH BO3JyXa M OILIGHKa Macchl MapoB B
IIOMEILECHHH.

N3mepenne ko duiinenTa moBEpXHOCTHOTO HATSHKCHHUSI.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopMand  pe3uHOBOro obpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekrpoanHamMmuka.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpu3alusl Tel U €€ MpOSBICHUS. OJJEKTpUUecKkui 3apsia. [IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, [HMAJIEKTPUKA U  IOJYHIPOBOIHHKHU.
DOneMeHTapHbIN ANEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsabl. 3akoH KyroHa.

DJekTpudecKoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€aHocTh  anekTpuueckoro  moss.  [IpoOubiit  3apsa. Jluauwm
HaIPSHKEHHOCTH 3JEKTPUUYECKOr0 NoJis1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOIO IONsA. Pa3HOCTH MOTEHIMAIOB M
HanpsbkeHue. [loteHnuaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMaN 31EKTpOCTaTUYECKOro NoJid. CBA3b HANPS)KEHHOCTH IOJISL U PA3HOCTH
NOTEHIMAIOB U1l  AJIEKTPOCTATUYECKOrOo Mol (KaKk OJHOPOJHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT CyNIEPIIO3ULINN IIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsnga. Ilose paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PAaBHOMEPHO 3apsbKEHHOro mo o0bémy miapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeckOoHEYHOM TUIOCKOCTH. KapTWHBI JUHUI HampspDKEHHOCTH AITHX TMOJeH u
HKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpuueckas
IIPOHUIIAEMOCTb BEIIECTBA.



Kongencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenrHeHnEe KOHIeHCaTOpoB. [locmenoBarenbHOe cOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJAEHCATOopa.

JIBrxKeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHu4yecKkue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETp, BJIEKTPOCTATHUECKas 3allluTa, 3a3€MJICHHE OJJIEKTPOIPUOOPOB,
KOHJIEHCaTOphl, reHeparop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHIMI AEUCTBUSL DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Mopens anekTpoctatudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUUECKOM MOJIE.

DnekTpocTaTuyecKas 3amuTa.

Y CTpOUCTBO U IEVCTBUE KOHIEHCATOPA ITIOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOMIaaH
IJJACTUH, PACCTOSHUSI MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHEPrus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOPA.

3apsKa 1 pa3psKka KOHIEHCATopa Yepe3 Pe3ncCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmuKym.

OueHka cuj B3auMOJENCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsKEHHOT0 KOHAEHCAaTOpa B SHEPTHIO
W3JIy4EHUs CBETOAMO/IA.

M3ydeHne npoTeKaHus TOKa B LEH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAJIOB (HanpsHKEeHMST) npu
MOCJIEA0BATENBHOM COEAUHEHUN KOHAEHCATOPOB.

HccenenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuydecKuii mok.

Cuia Toka. [TocTosIHHBIN TOK.

VYcmoBust cyniecTBOBaHUSI MOCTOSIHHOTIO AJIEKTPUYECKOro Toka. MCTOYHMKHM
toka. Hanpsioxenne U u DJ1C &.

3akoH Oma /11 ydacTka Lenu.

DNEeKTpUIECcKOe COIIPOTHBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIONIAAW IIONEPEYHOIO CEYEHUS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHUE NPOBOJHUKOB.
Pacuér pa3BerBiéHHbBIX dnekTprudeckux 1eneit. [Ipasmma Kupxroda.



Pabota snexkrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOUHOCTh 3JEKTPUYECKOr0 TOKa. TemnoBas MOIIHOCTb, BblJesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTHUBJICHHWE HWCTOYHMKA TOKa. 3akoH Owma mid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW I1enmu. MOIIHOCTh MCTOYHHMKA TOKaA.
Kopotkoe 3ambIkanue.

KonzeHcaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckue YCTpONCTBA M TEXHOJOTMYECKHUE IMPOIECCHl: aMIepMETp,
BOJIBTMETP, PEOCTAT, CUYETUHK DIIEKTPUUECKON SJHEPTUH.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HANPSHKEHUS IS PE3UCTOPa,
JIaMITbl HAKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IJIOIA/IN TIOTIEPEYHOIO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIPOTUBJICHUS MPU MOCTOSTHHOM
HaIpPsKCHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3ambpIKaHKHE TAIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHS.

Crnioco0bl coeMHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapei.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CWJIbI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKAa OT HAIpPSOKEHUS] JJISl  JIAMITbI
HaKaJIVBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd DJIC ralbBAHMYECKOTO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CWJIBI TOKA B LEIIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku ¢ pa3nuunvix cpeoax.

DJIEKTpUYECKAsT MPOBOAUMMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh COIPOTHBIICHUS METAJUIOB OT
temneparypbl. CBepXIIPOBOAUMOCTD.



DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. Cob6ctBeHHas  u pUMeECHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoMCTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLUALIMS.
Onekrpoinn3. 3akoHbl Dapajes 1 dIEKTPOIU3A.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psa. PaznuuHble TUITBI cCaMOCTOSTENBHOrO pa3psana. Moinnud. [1nazma.

TexHHUYeCKue YCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: TIa30pa3psiIiHbIE
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3ucTOp, (HOTOAMOMA, CBETOAMO, TallbBaHUKA, paduUHUpOBAHUE MEAM,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

M ckpoBoii paspsia 1 IPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOIUMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOJAUMOCTD IHO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HabGnronenue snekrponusa.

M3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHMBIICHUS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil NPaAKTHKYM.

Crioco6b1 u3Mepenus (PU3NYECKUX BETUYUH C MCTOJIb30BAHIEM aHAIOTOBBIX
U HUQPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOrpeHOCTEN.

[IpoBeneHne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nyecKuX BEIMYMH, MPOBEpPKa IMPEAJOKEHHBIX THMOTe3 (BHIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3deiax  «YUYEHUYECKHH  DKCIIEPHUMEHT,
Ja00paTopHbIE pabOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu
MaTEeMaTHKH, OUOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnoie nOHAMUSA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAay4YHBIH (haKT, TMIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHWE, OJKCIEPHMEHT, MOJCIUPOBAHHUE, MOJIEIb, HW3MEpPEHUE,
NOTPEIIHOCTY U3MEPEHUH, U3MEPUTENbHBIE PUOOPHI, ITUPPOBas 1adopaTopusi.

Mamemamuka: pemeHne cuUcTeMbl ypaBHeHMH. JluHeiHass ¢yHKIuS,
napaboJia, runepOosna, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BexTops! 1 MX MPOEKIUH HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKCHHUE B KUBOW Tpupoze, nuddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeHl cpenbl,
yTHIU3alksg OHMOOPTraHMYEeCKOro TOIUIMBAa JUISI BBIPAOOTKH  «TEIJIOBOM» W
AIIEKTPOIHEPTUHU, TTOBEPXHOCTHOE HATSHKCHHUE U KAMMJUTSIPHBIC SIBICHUS B IPUPOJIC,
AIIEKTPUYECKUE SIBICHUSA B dKUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUAIOB, TEIIOBBIC
CBOMCTBa TBEPIBIX TN, )KUJIKOCTEH U Ta30B, KUIAKUE KPUCTAIUIBI, SJIEKTPUUCCKHE
CBOICTBa METAIJIOB, SJICKTPOIUTUYECKAS TUCCOIMAIINS, TAIbBAaHUKA, JICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue JBIKCHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
y4€T CyXOro ¥ IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYCCKUE KOHCTPYKIIMH
(KpOHIITEWH, pemeéryaThle KOHCTPYKIIMU), UCIIOIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TMPOCKOIN, BOAOMET M APYrue), ABUTATEIb BHYTPEHHETO
Cropanus, napoas TypOuHa, OBITOBOI XOJOAUIBLHUK, KOHAULIUOHEP, TEXHOIOTUN
MOJTyYeHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
ra3opaspsiIHble JaMIIbI, TOJTYIPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. JaekrpoanHamMmuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TMOCTOAHHBIX MAarHUTOB W NPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bekrop MarHuTHOM wuHAyKmuM. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEH. JIMHUY MarHUTHOM MHITYKLWH.

MaruutHoe 1oje MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBiIeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnuTtHoe none B BeuecTBe. PeppOMArHeTUKH, MTapa- U JUAMarHETHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLCCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptuna  nuHMIA  WMHOYKOMM ~ MAarHATHOTO  MOJS  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKUWU NOJIA JJIMHHOTO MPSIMOr0 MPOBOJIHHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKHU C TOKOM.

B3anmopeiictBue JByX NPOBOJIHUKOB C TOKOM.

Cuna AMnepa.

JevicTBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJINTA.

Habmonenue ABMKEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI JNEUCTBHUS AJIEKTPOU3ZMEPUTEIILHOTO nmpudopa
MAarHUTORIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanre MarHUTHOTO ITOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMArHETHKOB.

HccnenoBanue neCTBUSI MOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTHU CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHrne MarHUTHOM MHyKIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inekmpomaznumnan uHOYKyu.

SIBneHne HNEKTPOMATHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykuu. OJIC mHAaykuuu. 3aKOoH AIEKTpOMarHuTHOM uHAykiuum Dapanes.
Buxpesoe snekrpudeckoe none. Toku Pyxo.

O/1C vHAOyKUMKM B IPOBOJHUKE, JBHKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIE.

[TpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTMBHOCTM B LENM IIOCTOSIHHOIO TOKAa.
ABnenue camonHaykuuu. 9J1C caMOMHIYKIIMH.

OHeprusi MAarHUTHOI'O MOJISI KATYILIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOUECCHI: MHAYKLIMOHHAS
II€Yb, COJICHOMU/, 3aIUTa OT DJIEKTPU3ALMU TEJ IPU ABMKEHUHM B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpauyuu.

HabGntogenue siBjeHus 3JIeKTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO IOTOKA.



ITpaBuio Jlenua.

[TaneHue MarauTa B aIIOMUHUEBOH (METHOMN) TpyOe.

SIBiIeHME CAMOMHTYKIIH.

Uccnenoanne 3aucumoctu DJIC caMOMHIYKIIMKA OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, nabopamopusie padomel, npaKmMuKym.

HccnenoBanue siBIECHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHue HHAYKIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBJICHUS CAMOWHIYKIIUH.

COopka MoJIeu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosie6anusi U BOJIHBI.

Tema 1. Mexanuueckue Ko1e0aHus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHMS.

["apmonunueckue konebanus. Kunemarndyeckoe U JTUHAMUYECKOE OIMCAHUE.
DHEPreTUUecKoe ONMucaHue (3aKOH COXpaHEHHUs MeXaHU4YeCcKou sHepruu). Beioa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX KOJIEOAaHUN M3 WX dHEPTeTUYECKOTO W
KUHEMATHYECKOTO OIMCAHUS.

Ammntyna U (daza kojebaHuil. CBs3b aMIUTATYAbI KOJIEOAHUM HMCXOHOM
BEJIMYMHBI C aMIUTUTYJJaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUHL.

[lepuon m uactora KojeOaHuil. Ilepmom ManbiX CBOOOJHBIX KoJIeOAaHHI
MaTEeMaTU4YeCKOro MasTHHuKa. llepron cBOOOAHBIX KOJ€OaHWA MPYKUHHOTO
MasiITHHKA.

[Tonsarue o 3aryxarwmux Kojebanusx. BeinyxaeHHbie kojebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BriusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJI€0aHNS.

TexHuyeckue yCTpoMcTBa M TEXHOJOTMYECKHE MPOIECCh: METPOHOM, YacChl,
KaydeJld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpauyuu.

3anuch Kojie0aTeIbHOTO IBHKCHHS.

HaGmronenue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHU Tpy3a Ha HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIeproia CBOOOTHBIX
KOJIeOaHUM OT CONTPOTHUBIICHUSI.

HccnenoBanne kojeOaHWW Tpy3a Ha MACCHBHOM MNpYXKHHE C LEJIBIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBHON MOACIH MTPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUS SHEPrUU MPHU KoJeOaHUsIX Ipy3a Ha MPYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIM.

HaGmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopusie padomel, npaKmMuKym.



W3mepenne mnepuosna CBOOOJHBIX KOJIEOAHMI HUTSHOIO W IPYKUHHOIO
MasiTHUKOB.

W3ydeHne 3aKOHOB ABM>KEHUS TEJa B X0/I€ K0JIeOaHUIl Ha yIpyrom MojBeCe.

W3ydeHne NBUKEHHSI HUTSHOTO MasiTHUKA.

ITpeoOpa3oBaHue 3HEPTUM B IPYKUHHOM MasTHUKE.

HccnenoBanue yoObIBaHUS aMIUTMTYAbI 3aTyXaIOLUX KOJIeOaHUN.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznumnsple Koiedbanus.

KonebatenbHpiil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJIcOaHUsS B
uacanpHOM KoisiebarenbHOM KOHType. ®Popmysa Tomcona. CBsi3p aMILIUTYZbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTY/I0M CHIIbI TOKa B KOJIEOATeIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

3aTyxaroniue AIEKTPOMArHUTHbHIC KoJIeOaHmsI. BrinyxaeHHbie
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

ITepemenHbIli TOK. MOIIHOCTh TIEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKA W HANpSOHKEHHs] MpH pa3indHoil (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycougalbHblil NEpEMEHHbI TOK. Pe3ucrop, KOHIEHcAaTOp M KaTylIKa
MHAYKTUBHOCTH B LIENIH CHHYCOMJAJIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonactBo, mepegadya u moTpeOieHHe
AIIEKTPUYECKOU JHEPTUH.

OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE 3JIeKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B IOBCEITHEBHOM JKU3HH.

TexHUYeCcKue yCTPONCTBA M TEXHOJIOTMYECKUE IPOLECCHI: 3IEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUH 3JIEKTpOIepeiay.

Hemoncmpauyuu.

CBOOOHBIE AIIEKTPOMAarHUTHbIE KOJeOaHusl.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUM.

['eHepaTop He3aTyXaroIKX 3JEKTPOMAarHUTHBIX KOJIEOAHNH.

Moienb 371€KTpOMarHUTHOTO T€HEpaTopa.

BoinyxeHHbIE CHHYCOUIaTbHBIE KOIEOaHus!.

Pesucrop, kaTymka MHAYKTUBHOCTHM U KOHAEHCATOpP B LENU IEPEMEHHOIO
TOKa.

Pe3oHaHC mnpu 1OCIENOBAaTENbHOM COEIUHEHUM PE3UCTOpA, KaTYLIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCPOpMaTopa.



Mopnenb TMHUY 3JIEKTpOonEpeIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHnue NEpEeMEHHOIO TOKAa 4Yepe3 I0CJIENOBATENbHO COCIUHEHHBIE
KOHJICHCATOp, KaTYyIIKy U PE3UCTOP.

HaGumoenue 31eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNHbBLE G0JIHDI.

MexaHnudeckue BOJHBIL, YCJIOBUS HUX pacnpocTpaHeHus. Ilonepeunsie u
IIPOJIOJIBHBIE BOJHBL Ilepuon, CKOpPOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, UHTepdepeHius u
nudpakims.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITyMOBO€E 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

OIIEKTPOMAarHUTHBIC BOJIHBIL. Y CJIIOBHSI U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IPEJIOMIICHUE,
noJisipu3anusi, UHTeppepeHuns U AUppaKiys.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeneBuaAcHUA. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHU4ecKue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
MHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30D, aHTEHHA, TenedoH, CBY-neus,
yIIBTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIMIIVHE.

Jlemoncmpayuu.

OOpa3oBaHue U pacCpOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOmntomeecs T€10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JAJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmonenune otpaxkeHus U IpeoMIICHUS! MEXaHUYECKUX BOJIH.

Ha6monenune nntepdepeHny u AUPpaKkuy MEXaHUUYECKUX BOJIH.

AKyCTHYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGmronenne cBSI3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJeOaHuH.

HccnenoBanue CBOMCTB MIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, ITPEIIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepHEepeHLUsL.

OOHapyxeHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3IYyUEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pAaCIIPOCTPAaHEHUE CBETA B OAHOPOAHOW cpene. JIlyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHnue nzobpakeHuil B
w1ockoM 3epkane. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelh
npenomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcust cBeta. CIIOXKHBIN cocTaB 0Oenoro cera.
[{BeT.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenpHbli yroyi MojaHOro BHYTPEHHETO
OTPAKECHHUS.

Cobuparonue U pacceuBaromiue JuH3bl. ToHkas JswmH3a. DokycHoe
paccTossHUE M OINTUYECKas CHJia TOHKOW JIMH3bL. 3aBUCHUMOCTH (HDOKYCHOTO
paccTosiHus TOHKOW cepuyeckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeNs MPETOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jy4a, NMpOWEAUIEro JIMH3Y NOJA IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoil ocu. IlocTpoeHne u300pakeHU! TOYKM U OTpEe3Ka MpsMOA B
cOOMpAIOIIMX U PACCEUBAIOLIUX JTMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTHA TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. HWurtepdepeniuss cBera. KorepeHTHble HCTOYHHKH.
VYcnoBusi HaOMOAEHUST MAaKCMMyMOB M MHMHHUMYMOB B HHTep(hEpEeHIMOHHOM
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. [Ipumepsl knaccmyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpaxumonnas pemérka. YciaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB IIpM NAJEHUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpPOCBETIICHUE
ONTHKH, BOJIOKOHHASI ONTUKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIICHUS CBETA.

HaGmronenue moiHoro BHYyTpEHHETO OTpaxkeHuss. Moiens CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB YeEpe3 IUIOCKOMApaICIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBOMCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmm cpera.

HaGmronenue 11BeToB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHON pEIIEéTKY.

HaGmronenue nudpakiimoHHOTO CIEKTpAa.

HaGmronenue nucnepcun cera.

Ha6mronenue nonspusamnuu cBeTa.

[IpuMeHeHnE MONSPOUIOB [JIS1 U3YUEHHS] MEXaHUYECKUX HATPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHnue nokazaress npeaoMiIeHus CTeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEpPE KUJKUX JIHH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOIIUX JIMH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIIOCKOI0 3epKaja U JUH3bI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIH3.

KoHcTpynpoBaHue T€IECKONUYECKUX CUCTEM.

Habmonenune nudpakiuu, tHTephEepeHIINT U TOJIIpU3allui CBETA.

M3ydeHne noyisipu3aliy CBETA, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIEKTPUKA.

N3yyenune naTEpPEPEHIINY JTA3EPHOTO U3ITYICHHS Ha IBYX IIIEIISX.

Hab6monenue aucnepcum.

HabGmronenue u uccnegoBanue AUPPaKIUOHHOTO CIIEKTpa.

N3mepeHune IUIMHBI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YeHHUs CBETOMMUOAA TIPHU MOMOIIU TU(DPaKITMOHHON
PELIETKY.

Pa3znen 6. OcHOBBI crIeIHAJILHON TEOPHH OTHOCHTEIbHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBail.  [IpeoOpaszoBanus  Jlopenna.
VYcnoue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpALIECHUE JUITUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEH U UMITYJILCOM PEJIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOS.



TexHrueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPHUTEN 3aPSKEHHBIX YaCTHULL.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapho-6011080ii 0yaiu3m.

PaBHOBecHOe TeruioBoe u3iMydeHHE (M3TydyeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cmenieHud Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC POTOHA.

dororddext. Onwitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHEHHE
OunmTenHa 1ia oroaddexra. «Kpacunas rpanumay Gororddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJIGHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIOINIYI0 W a0COJIIOTHO OTpaxkarouryro mnoBepxHocts). OmbiTel I1. H.
JleOenena.

BousiHoBbI€ cBOMCTBA yactull. Bomubl ne bponna. /[nuna Bonns! ne bpoia u
pasMepbl 00JacTH JOKaIM3alMM JBUWXKYyIIeics dactuuel. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUS HEONpPeaeaEHHOCTEH
['eitzenbepra.

TexHU4ecKue YCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHEKTPOMETP,
¢dororneMeHT, (GOTOAATYMK, TYHHEIBHBIM MMKPOCKON, COJHE4YHas Oatapes,
CBETOAMO/I.

Hemoncmpauyuu.

®otordh(DHeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBIICHHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTHU.

Ceeroauo.

Conneunas OaTapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

Hccnenosanue poropesucropa.

N3mepenune nocrosiHoi [1nanka Ha ocHoBe uccinenoBanus Gpororddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OneIThl IO KCCIAEAOBAHUIO CTpPOEHUs aroma. [lnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noryonieHue GOTOHOB MpU NEPEXOe aToMa
C OZIHOT'O YPOBHSI DJHEPTUH HA IPYTOM.



Buapl ciektpoB. CriekTp ypOBHEN S3HEPTUH aTOMa BOJAOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopenb oneita Pesepdopra.

Habmronenune nuHedvaTbIx ClieKTPOB.

Y CTpONCTBO 1 JEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOT0 U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hab6mronenue nmuaeitdyaToro cnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U M3MEPEHHE
nocTossHHON PunbOepra.

Tema 3. Qu3zuxka amomnozo A0pa u IN1EMEeHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucno sapa. M3oronsl.

PamuoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIM M TO3UTPOHHBINA OeTa-
pacnan. ['amma-u3nyyeHue.

3akOH pPaJuOaKTHUBHOIO pacnaja. PaamoakTHBHBIE HM30TONBI B HPHUPOJIE.
CBoOIICTBa MOHHU3UPYIOLIETO0 H3JIy4YeHUs. BiMsHuE paguoakTUBHOCTH Ha KUBbIC
opranu3msbl. EcrecTBenHblil poH uznyuenus. JJozumerpus.

OHeprusi CBSA3M HYKJIOHOB B sipe. S aepubie cuibl. JedekT maccol sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. Snepueie peaktopsl. [Ipobaembl
YIPaBIsIEMOT0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTHMYECKHME ACHEKTHI Pa3BUTHS
SIIEPHON SHEPIETUKMU.

Mertoabl perucTpanyu U UCCIEN0BaHUS dJIEMEHTAPHBIX YaCTHULL.

QDyHIaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bDapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangaptHo Moaenu. KBapk-ritooHHas MOAENb aIPOHOB.

@uzuka 3a npenenamu CrangaptHol mojenu. TéMHass Marepust U TEMHas
DHEPIusl.

EnunctBO Qpusnyeckoit KapTUHBI MUpA.

TexHuyecKkue yCTpoicTBa U TEXHOJOTUUECKHUE ITPOLIECCHI: TOZUMETP, Kamepa
Bunbcona, saepHbli  peakTop, TEPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAasi TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusam).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIBb30BAaHUEM JI03UMETPA.

N3yyenue norsiouieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Otansl pazBuTUS acTpoHoMuUU. [IpukiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TMPUPOJIBI
KOCMUYECKHX 0OBEKTOB.

Meronpel acTpOHOMHUYECKHX uccieqoBaHnil. COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bunx 3Bé3gnoro neba. Co3Be3ausi, sSipKue 3BE3IBI, TUIAHETHI, WX BHIUMOC
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEKTpaIbHbINA KJIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IIOCIJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW IOCJIEAOBATENBHOCTH. BHYTpEeHHEE CTpoecHHue
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJonu CoJiHIa U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muneunsiii I[lyte — nHama ['anaktuka. Ilonoxenue n nBuxkeHue CoyiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapsl. UEpHBIE ABIPHI B Aapax
raJaKTHUK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa006:ma. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeuKTOBOE M3ITydEHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménunie mpobaeMbl aCTpOHOMHUH.

Yuenuueckue naoniooenus.

HabGmronenust 3B€34HOr0 HeOGa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPWJIOKEHUH /JIs ONpeesieHUs MOJI0KEeHUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MoJymiapusi U sIpKue
3BE3/bI.

HaGmronenuss B Teneckon JIyHbI, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHHUM.

Pu3nyecKuil NPaKTHKYM.

Crioco6b1 m3Mepenus (PU3NYECKUX BETUYUH C MCTOJIb30BAHIEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYNKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nYecKuX BEJIWYHMH, TPOBEPKA NPEIJIOKEHHBIX THUNOTe3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUYEHUYECKHH  DKCIIEpHUMEHT,
Ja00paToOpHbIE pabOTHI, TPAKTUKYM).

O06o001maomee MOBTOPEHUE.



O0o001IeHne 1 cucTeMaTU3alus CoAepkKaHUs pa3AesioB Kypca «MexaHukay,
«MonekymspHas pusuka u TepMOAMHAMHUKAY, «DIEKTpoanHamMuKka», «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUHM OTHOCUTENIBHOCTW», «KBaHTOBas
¢duznka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm M acTpOHOMMM B DKOHOMHUYECKOH, TEXHOJIOTHMUYECKOM,
COLIMAJIbHOW M ATHYECKOHN cepax AesITeIbHOCTH YeJI0BEKa, POjib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHON HAay4YHOW KapTUHE MHUpA, 3HAYCHHUE OIMCATEIIBLHOM,
CUCTEeMATH3UPYIOIIEH, OOBSICHUTENPHOM UM  NPOTHOCTHYECKOW  (pyHKuMI
(uznyeckoil Teopuu, posb (HU3NUECKON TeOpUU B (POPMUPOBAHUU MPEICTABICHUN
0 (u3nyecKko KapTUHE MHUpPA, MECTO (PU3NYECKON KAapTUHBI MHUpa B OOIIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMHUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnsvie nonamus, C6A3aHHbIE C U3YHUEHUEM MEM 0008 HAYUHOZ0
no3HanuA: SIBICHUE, Hay4YHBIA (hakT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJECIUPOBAHHUE, MOJIEIb, HW3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUH, U3MEPUTENIBHBIE IPUOOPHI, UPpOBast 1adopaTopusl.

Mamemamuka: peuicHUE CHCTEMbl YPAaBHEHMU. TPUTOHOMETPUUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. BEKTOPBI M HMX NMPOEKIMU HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB.
ITpousBogHble 3neMeHTapHBIX (QyHkumid. Ilpu3Haku 1onoOUs TPEyroJIbHUKOB,
OIpezesICHUE IUIOIAH IIIOCKUX (UTYp U 00bEMA TEIL.

Buonozus: »>nextpuyueckue SIBICHHUS B KUBOM NpUpoje, KoseOaTelbHbIE
JIBWKEHUS B JKUBOW MNPHUPOAE, OKOJOTMYECKHE PHUCKUM IIPU HPOU3BOACTBE
NIEKTPOIHEPTHUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAOUIEH  Ccpensl,
yJIBTPa3ByKOBasl JMATHOCTMKA B MEIUILIMHE, OINTHYECKHE SBICHUA B JKUBOU
IIpUpOJIE.

Xumusa: CTpOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTATUIMYECKOM PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

TI'eocpagpua: MarHuTHBIE TIIONOCA 3€MJIM, 3aJI€KM  MAarHUTHBIX  PYA,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3IIEKTpOJIBUTaTeNlb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAS TeUb,
JIMHUY DJIEKTpONEpeay, dJIEKTPOABUIaTelb, pagap, PaIHuOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenegoH, CBY-meub, ynabTpa3ByKoBas JUArHOCTHUKa B TEXHHKE,
IPOEKLMOHHBIN amnmnapaT, BOJOKOHHAs OITHKA, COJIHEYHAs OaTtapesi, CIIyTHUKOBBIE
NPUEMHMKHY, SIIEPHAsA DJHEPTETHUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duzukary
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIIMXCsl pYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  yOEXKICHMH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3HEHHOIO
ONBITA U ONBITA AEATEIIBHOCTH B IMPOLECCE PEAIN3ALNN OCHOBHBIX HAIPaBICHUN
BOCIIUTATEJIbHOW JIESITENBHOCTH, B TOM YUCJIE B YACTH:

rPa’KAAHCKOI0 BOCIIMTAHMSA:

e CcOPMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UIMM  OOydaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YIEHA POCCUICKOIo 00IECTBAa;

e TMPUHATHE TPATUIMOHHBIX OOIIECYETIOBEUECKUX TyMaHUCTUUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTb B CaMOYIpaBJIE€HMH B 00pa3oBaTeIbHOM
OpraHH3alny;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C UX (PYHKIMIMU U HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAaPHOU U BOJIOHTEPCKOU ESATENBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e cOPMUPOBAHHOCTD POCCUICKOMN IPaXKIaHCKON UJICHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHHWE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTH OLICHWBATh CUTYAIMI0 U MPUHHUMATh OCO3HAHHBIC PELICHHUS,
OPHUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAyIIETO.

ICTETHYECKOr0 BOCTIMTAHUSA:

e OCTETHYECKOE OTHOLIEHWE K MHpPY, BKJIIOYasg JOCTETUKY HAy4HOIO

TBOPUYECTBA, IPUCYLIETO (PUZNUECKOMN HAyKe.
TPYAOBOI'0 BOCIIMTAHMSA:



MHTEPEC K pa3IMuHbIM chepaM mpodecCHOHaNbHON AesITeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymien npodeccun u peann30BbIBATH COOCTBEHHBIE
’KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTXKEHUU BCEH KU3HU.

IKOJOIrH4€CKOro BOCIIuTaHusd:

c(OPMUPOBAHHOCTH KOJIOTUYECKON KYJIbTYpbI, OCO3HAHUE TII00aTHHOTO
XapakTepa dKOJIOIrMYECKHUX IpooiIeM;

IUIAHUPOBAHUE M OCYIIECCTBICHUE JCUCTBUU B OKpYXKAKOUIEH Ccpene Ha
OCHOBE 3HAHUS LIEJIeH YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

paclIMpEeHHUE ONbITa AECATEIBHOCTH 3KOJOTMYECKON HANpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3NIECKON HAYKHU;

OCO3HAHHUE IIEHHOCTU HAyYHOW JAESTEIbHOCTH, FOTOBHOCTH B IMpOIECCE
U3y4eHUs: (PU3UKH OCYIIECTBIATh MPOEKTHYID M MCCIEI0BATEIbCKYIO
NeSITEeNbHOCTh MHMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
Ba3oBble Jjornyeckue A1eiicTBHA:

CaMOCTOATENbHO  (OopMyJIUMpOBaTh U aKTyalIM3upoBaTh MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIH NEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS;

BBIBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B PacCMaTPUBAEMBIX
(bu3NYeCcKuX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUs MPOOJIEeMbI ¢ YUETOM aHaJIU3a UMEIOLUXCS
MaTepUaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHHBaTh COOTBETCTBUE
PE3YNbTATOB LIEJSIM, OLIEHUBATh PUCKH MTOCIIEICTBUI N€ATEIbHOCTH;
KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX peailbHOro,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TP PEIICHUH JKU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieaoBaTe/IbCKHe JeCTBUSA:

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATUSMHU U METOJaMU
(hU3NYECKOM HAYKH;



BJIaJCTh  HAaBBIKAMM  Y4YCOHO-MCCIICIOBATECIBCKOH M IMPOCKTHOM
NeSTENbHOCTH B 00JacTH (DU3UKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIecKoro
coJiep KaHusl, MPUMCHCHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJCTh BHJIAMH JEATCILHOCTH I10 TIOJYyYCHHIO HOBOTO 3HAHHS, €Tro
WHTEPIPETALNH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJIC MPU CO3JaHUH Y4YEOHBIX MPOCKTOB B 00JIACTH
buzukwy;

BBISIBJISITh TPUYUHHO-CIICJCTBEHHBIC CBSI3W M aKTyaJM3WpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHus, HaXOJWTh apryMEHThl  JUIs
JI0KA3aTebCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUHU
pEIICHNS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHHUS 3a]addl pPe3yJIbTaThl,
KPUTHUYCCKU OIIEHUBATh X JIOCTOBEPHOCTD, POTHO3UPOBATH U3MEHEHNE B
HOBBIX YCIJIOBUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaud B 00pPa30BaTEIHHOU
NESTEIHPHOCTH, B TOM YHCIIE TIPH U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;
YMETh TEPEHOCUTh 3HAHHUS 10 (U3HKE B TPAKTUYCCKYIO 00JacTh
KU3HEAEITEILHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC OXO0/IbI U PEIICHMUS;
CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMHU MOJydeHHUs MHMOpMaLUU (PU3MUECKOTO COAEPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATH IOMCK,
aHalIKM3, CUCTEMATHU3AlMI0 U HHTEpHpeTaluio UHPOPMALMKU Pa3IudHBIX
BUJIOB ¥ (JOPM IIPEACTABICHHUS;

OLIEHMBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIONIb30BaTh CpEACTBa MH(DPOPMAIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUM B  PEIICEHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 € COOJI0JIeHuEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCOCOEPEKEeHUs, IMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOr0 COAEpKAHMUSA B Pa3jIMUHBbIX (hopMarax ¢
yu€TOM Ha3zHayeHusi MHGOpMAIMM U 1EJEBOM ayJAuTOpPUH, BbIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YAJTU3ALINHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYILECTBIATh OOIEHME Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHMsI C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPE/CTB;

IIOHMMAaTb W MCHOJB30BAaThb  IPEHMYIIECTBA  KOMAHIHOM W
WHIUBUyAIbHON PaOOTHI,

BbIOMpaTh TEMATUKY M METOJIbl COBMECTHBIX JAECUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEHN KaXJOr'0 YJI€Ha KOJUICKTHBA,;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBAaTH W
KOOPAVMHUPOBATh JEUCTBUSA 110 €€ JOCTHKEHHUIO: COCTaBJATH IUIAH
JAEUCTBUI, pacipeeNaTh pojiu ¢ yU€TOM MHEHUM YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KAXKIOTO Y4YACTHMKA KOMAaHHABI B
OOIIMii pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/UIaraTtb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IO3ULUU HOBHU3HBI,
OpPUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IUYHBIX
CUTYaLUsIX, IIPOSABIISATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe 1eiCTBUA
Camoopranusanus:

CaMOCTOATENbHO  OCYILECTBIIATh IMO3HABATENIbHYIO JE€ATEIbHOCTh B
o0nactu (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh MU
(dhopMyIupOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PELICHUS PacCYETHBIX U KAa4eCTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JieaTh OCO3HAHHBIA BBIOOp, apTYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHUIO M MPOSBICHUIO SPYAMIMUA B 00NacTH
(GuU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJbHbIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHTYyallUdAM, BHOCUTL KOPPCKTUBLI B JACATCIILHOCTD,
OIICHNBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM;



BJIAJETh HaBBIKAMHU I[I03HABATEJIIbHOM peduiekcuM Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUII;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU Il OLEHKHW CUTyallud, BbIOOpa
BEPHOT'0 PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIXCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTBl JIPYTUX IIPU AHAIU3E PE3YJIbTATOB
JIeSITEILHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApPryMEHTBI JIPYTUX IIPU AHAIU3E PE3YJIbTATOB
JIESATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbuzuke U1 ypOBHS CpeIHEro oOIero oO0pa3oBaHUs y OOydYaroOUIUXCs

COBEPILICHCTBYETCS AIMOIMOHAJIBHBIH WHTEJUICKT, IpeIoIararoIui
c(hOpPMHUPOBAHHOCTb:
e CaMOCO3HAHWS,  BKJIIOYAMOIIETO  CIIOCOOHOCTh  MOHMMAaTh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUETh HANPABIICHUS Pa3BUTHSI COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B cele;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEICHHE, CIOCOOHOCTh AAANTUPOBATHCS K
AMOIIMOHAJILHBIM WM3MEHEHUSIM U MPOSBIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEU MOTHBALMH, BKJIIFOYAIOIIEH CTPEMIICHHE K JOCTHUKEHUIO LIEJIN
U yCIleXy, ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€WCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIKOYAIOMEH CIOCOOHOCTh TMOHMMATh HAMOIMOHAILHOE
COCTOSIHME JpPYTHX, YYHUTBIBATh €ro IMpPH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaWBATH
OTHOUIEHUSI C JAPYIMMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIATH HMHTEpPEC U
paspemaTh KOH(QIUKTHI.

[MPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mnpenMeTHbIE PE3yJbTaTbl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH y 00YYAIOIINXCS YMEHU:



NOHUMAaTh poOdb (U3UKK B  SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COLMAIbHOM U O3TUYECKOM cdepax JesITeIbHOCTH
4eJI0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAYYHOW KapTHHE MHUpAa,
3HAUEHHUE OIMCATENIbHON, CHUCTEMATU3UPYIOIIEeH, OOBSCHUTEILHON U
IPOTHOCTUYECKOW  (YyHKIIUH  (PU3MUECKOH TEOpUM — MEXaHHKHU,
MOJICKYJIIPHON (PU3HKU M TEPMOIMHAMUKH, POJIb (HU3UYECKON TEOPUHU B
(dbopMUpOBaHUU TIPEJICTABICHUM O PU3NUECKON KApTUHE MUPA;

pa3inuuaTh YCJIOBHUA NPUMEHUMOCTH Mojenell (QU3MYecKux Ten H
npoLeccoB (SIBIEHUM): WHEpIMalbHAs CcHUCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepUaJIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHHE,
CBOOOHOE TmaaeHue, a0CONIOTHO ympyras aedopmanusi, abCOTIOTHO
ynpyroe u abCONIOTHO HEYNPYToe CTOJIKHOBEHUSI, MO T'a3a, )KUJKOCTH
U TBEPAOro (KPUCTALNIMYECKOI0) TeNa, UACATBbHBIN a3, TOUEUHbIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOE TOJIE;

paznuuarh yCJIOBHUS (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB W
OrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBACHATH MEXAaHUYECKHUE IPOLIECChl W  SBJICHMS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JABWXEHUS, (OpMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOTO
IBW)KEHUS, TpeoOpazoBanusi [ammies Ajii CKOPOCTH U TEpeMELICHHS,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH [ 'amuiies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPrUu, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYECKOW SHEepruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU STOM  HCIOJIb30BATh
MaTeMaTU4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIJIOBHS
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anunes, BToporo
U TPEThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbCa U
MEXaHUYECKOI SHEPrUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIIOBBIC MPOIECCH U SIBJICHHUS, UCIIONb3Ys
ocHoBHble mojoxeHuss MKT u 3akoHbl MONEKyasipHOW (U3UKU U
TEPMOJMHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHeH
KMHETUYECKOW HSHEPrued TEIUIOBOTO IBWKEHUS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPrUer TEIIOBOr0 JBHKEHHUS €r0 YaCTHUL, CBS3b JABJICHHS UJI€AJIbHOIO
raza C KOHLEHTpPAlMEW MOJIEKYJ M €ro TEMIEPATypol, YypaBHEHUE
MenpaeneeBa—KianelipoHa, mNepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ATOM HCIOIb30BATh



MaTEMaTU4YECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIJIOBHSI
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHHS, HCIOJb3Ys
OCHOBHBIE IOJIOXKEHHSI U 3aKOHBI DJIEKTPOJMHAMUKU (3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsna, 3aKO0H KynoHa, NOTEHIIMAIIBHOCTD
ANEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3ULUN IIIEKTPUUYECKUX
IIOJIEN, TP OTOM YyKas3bIBas YCIOBHS IPUMEHMMOCTH 3akoHa Kyiiona, a
TaK)K€ IMPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa uId ydacTka
uenyu v Uil 3aMKHYTOM JJIEKTPUUYECKOW 1enu, 3akoH [[koyna—JleHua,
npasuiia Kupxroga, 3akonsl @apanes 11 2IeKTpoIn3a);

ONHUCHIBaTh (PU3UYECKHE MPOLECChl U SIBICHUS, HCIOJb3YS BEIWYUHBL:
IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIbl, JaBJICHUE, IOTCHUMAJIbHAS JHEPIUsl, KUHETHUYECKas
DHEprusi, MEXaHUYecKas dHeprus, paboTa Cuibl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHME, CHJIa TSKECTH, CWJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEpPrusl B3aMMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEeprusi ynpyrod naedopmanuu TPYKHHBI, KOJUYECTBO TEILIOTHI,
abcoyIoTHAsI TeMIieparypa Teia, padoTa B TEPMOJWHAMUKE, BHYTPEHHSA
SHEpPrusl WUACAIBHOIO OJIHOATOMHOIO Tra3a, padoTa HIEeaJbHOrO Tasa,
OTHOCUTEJbHAS BIAXKHOCTE Bo3ayxa, KIIJl wnaeansHOro TemioBoro
JBUTATEIIS; JJIEKTPUUECKOE MOJIe, HAPSHKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaINpspKEHHOCTh TIOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOrO 1apa B
BaKyyM€ M B JMIJEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOrO IIOJI,
Pa3HOCTB NMOTEHLHUAJIOB, JIEKTPOABIIKYIIIAS CUIIA, CHJIA TOKA, HAIIPSKEHUE,
MOIIHOCTb TOKA, OJJIEKTpUYECKas EMKOCTb IIJIOCKOIO KOHAEHCATOpa,
CONPOTHUBIICHUE yYacTKa LENHU C IOCJIENOBATENbHBIM WU MapaJuICIbHBIM
COCIMHEHHEM PE3UCTOPOB, JHEPIUs JIEKTPUYECKOIO MOJIsI KOHAECHCATOPA;
OOBSICHATL ~ OCOOEGHHOCTH  NIPOTEKaHUs  (U3NYECKUX  SBJICHUM:
MEXaHMYECKOE JIBMIKCHHE, TEIUIOBOE JBIIKCHHME YacCTHUL[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, MU(y3us, UCTapeHUe,
KUIICHNE W KOHJICHCALU, IIJIABJICHUE U KPUCTAIUIN3ALMsA, HAIIPABJIECHHOCTD
TEIIONEepeayy, MNICKTPU3aLUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsYKEHHOTO IIPOBOJIHUKA,

MPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUUYHMHBI OT
OPYrol C  HCIOJIB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIpU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3YyJbTaTbl IOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapuKoOB C Y4ETOM
aOCOJIIOTHBIX MOIPEUIHOCTEN U3MEPEHUM, 1€1aTh BBIBOABI 110 pe3yIbTaTaM
HCCIICIOBAHMS;



IPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3MUYECKUX BEIMYMH, IMPU STOM
BBHIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI;
POBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SIKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3YIbTaThl WU JIEJaTh BBIBOJ O CTaTyce MNPEJI0KEHHON
TUTIOTE3bI;

coOmro1aTh TpaBuia 0€30MacHOr0 TPy/la MPU MPOBEICHUN WCCICAOBAHUI
B paMkKax yd4eOHOro OKCIIEPUMEHTa, TMpaKkTHKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W MPOEKTHOM JIEATENbHOCTH C HCHOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB 1 1ab0paTopHOTO 000PYA0BaAHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(U3UYEeCKOW MOJENbI0: Ha OCHOBAHHWH aHAIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3Mueckoil MojenM, OTBeHarouled TpeOOBaHUSIM  3ajJlayuu,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJAThI
(bU3UYEeCKUX TEOpUi TPH HCIIOJIB30BAHUM MATEMaTHYECKUX METOOB
peIIeHus 3a/1a4, MPOBOIUTh PACYEThI HA OCHOBAHUY UMEIOIINXCS TAHHBIX,
aHANIM3UPOBATh PE3yibTaTbl U KOPPEKTUPOBATH METOJIbI PEHICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemiarb KayecTBEHHbIE 3aJaud, TpeOyrolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3leioB Kypca (PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
MPEAMETOB ©CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH JIOTHYECKYIO
LENOYKY PACCYKJICHUI C OTIOPOM Ha U3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3HYECKUE SIBJICHUS;

WCIIOJIP30BAaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TIOCIICCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
NEeSTEbHOCTH 4YEJOBEKa, CBA3aHHOM € (PU3MYECKUMH MPOIECCaMH, C
NO3UIUI SKOJOTUYECKON O€30MaCHOCTH, MPECTABICHUN O pallMOHATIEHOM
MIPUPOOTIONH30BAHNH, @ TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUH JTOCTHIKCHUI
HAYKM W TEXHOJOTHM JUIl JAJIBHEWIIEr0 Pa3BUTUS YEIOBEYECKOTO
00IIIeCTBA;

IPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MH(popMaruend (Pu3nIecKoro
collepKaHUsi C MCIOJb30BAaHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX
TEXHOJIOTUM, TIPH TOM HCIOJB30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIE



TEXHOJIOTUM MJI TIOMCKa, MEepepadOTKU U MPEABSBICHUA Y4YeOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIMH
uH(pOpMallMK, TMOJYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHATM3UpPOBaTh  IOJydyaeMylo  HMHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMALINY;

MPOSIBIISATH OpraHU3aI[MOHHbIC u MO3HABATEJIbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHHsT HOBBIX 3HAHUW B  IpoIllecce
BBITIOJIHEHHSI TPOEKTHBIX U y4eOHO-HCCIIEI0BATENbCKUX paboT;

paboTaTte B TpyIIle C HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAIMOHAIBEHO PACIPEACNATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHMBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTprUBaeMOil MpoOIeMbl;

HPOSIBIIATH MOTHBALIMIO K Oynymieit mpodecCHOHAIBHON JAEATENbHOCTU 110
CMEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO IPOQHIIS.

K xonny oOyuenuss B 11 knacce npenMeTHbIE PE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHUMATh POJb (PU3UKK B  IKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeJIOBeKa, POjb U MECTO
(GU3UKM B COBPEMEHHON HAy4yHOW KapTUHE MHUpPa, pOJib aCTPOHOMHUH B
NPAKTUYECKON  JIEATETbHOCTH 4YeJOBEKa U  JajibHEWIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONHCATENIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSICHUTENILHOM M MPOrHOCTHYECKOW (YHKIUN (PU3NYECKON TEOpUU —
ANEKTPOJAMHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uky, poib pusznyeckod Teopun B (HOPMHUPOBAHUM MPEICTABICHUN O
¢bu3nUecKoil kKapTHe MUpa, MECTO (PU3UUYECKON KapTUHBI MHUpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3nuuaTh YCJIOBHUA NPUMEHUMOCTH Mojenell (QU3MYecKux Ten H
MPOIIECCOB  (SIBJICHUIA): OJHOPOAHOE JJIEKTPUUECKOE U OJHOPOJHOE
MarHUTHOE T0JIsl, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MaSITHUK,
UACAIbHBIA TMPYKUHHBIA MAsATHUK, TAPMOHUYECKUE BOJIHBI, HJI€ATBHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJCIICH aToMa, aTOMHOTO sapa 1
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHUS M 3aKOHBl JJIEKTPOJWHAMUKH U
CHeUalbHOM  TEOpPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHS



ANEKTPUYECKOro  3apsiga, cuia Awmmepa, cuia JlopeHia, 3akoH
ANIEKTPOMAarHUTHOM  WMHAyKuuW, npaBuino Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaThl  CHEHHUAJIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHINTEITHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBICHHMS, UCTIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHINTEHHA  JiA
dororddexra, mepBeli W BTOpoM mocTynaTel bopa, mpuHUHI
COOTHOILIGHUST HeompeaenéHHocTer ['eizeHOepra, 3aKOHBI COXpaHEHUS
3apsAJIOBOTO U MAacCOBOTO YMCEN U DHEPIUU B SIICPHBIX PEaKUHUAX, 3aKOH
PaIMOaKTUBHOIO PacIiajia);

ONMHCHIBATh (PU3UYECKUE TPOIECCHl M SIBJICHUS, HCTOIb3YsS BEITUYUHBI:
HaIPSKEHHOCTD 3JIEKTPUYECKOTO IMOJISI, OTEHIUAN 3JIEKTPOCTATUYECKOT O
MOJI, PA3HOCTh TMOTEHUHUAJOB, JJIEKTPOJABMXKYILAA CWJIA, WHIYKLIHS
MarHUTHOTO TOJII, MarHUTHBIA TMOTOK, cujia AMIEpa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIIMHM, SHEPrusi MAarHUTHOTO MOJs
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUA WMITYJIbC, IOJHAs DSHEPrus,
SHEPrus TNOKOS CBOOOJHOW YACTULIBI, PHEPrUs U HUMIYJIbC (OTOHA,
MacCOBO€ YHUCJIO U 3aps]l pa, SHEPTUSI CBSI3U A]1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUIUYECKUX  SBJICHHM:
AIEKTPOMArHUTHAS UHIYKIINS, CAMOWHIYKITNS, PE30HAHC, HHTEP(PEPECHITHS
BOJIH, Ju(dpakuus, [AUCIIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKeHHeE,
dhoroanextpuueckuit ahdext (hororddekr), anvda- u 6era-pacmansl suaep,
ramMmma-u3iaydeHue sjaep, Gu3ndeckue MPUHIUIBI CIEKTPAIbHOTO aHaIu3a
U paboThI J1a3epa;

ONpENEATh HANPABICHUE HMHAYKIMA MArHUTHOIO TOJISI MPOBOJHUKA C
TOKOM, cHibl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3/]aBaEMOE IJIOCKUM 3€pPKajoM, TOHKOU JIMH30,
Y PaCCUUTHIBATH €70 XapaAKTEPUCTUKHU;

IIPUMEHATh OCHOBOIOJAralOl[Me ACTPOHOMHUYECKUE IOHATUSA, TEOPUH H
3aKOHBI I aHamW3a ©  OOBICHEHUS (PU3NYECKHX TPOIECCOB,
NPOUCXOAIIMX B 3BE37aX, B 3BE3IHBIX CHCTEMAaX, B MEXIaJlaKTUUYECKOM
cpene; ABMKEHUsI HEOSCHBIX TeJl, IBOIOLMH 3BE3/] U BeelleHHOT;
NPOBOANTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, MpPU HSTOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢u3nYecKkux BEIUYMH B BHUAEC TIpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTE  M3MEpPEHWH, JeNlaTb  BBIBOABI MO  pe3yJibTaram
HCCJIEI0BAHMSI;



IPOBOJINTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEJIMYUH, NPU ITOM
BbIOMpATh ONTHUMAJILHBIM METOJ] M3MEpPEHUs, OICHUBATh AOCOIIOTHBIC U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJIUTH OMBITHI 110 IIPOBEPKE NPEIOKEHHON T'MIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbBHYIO YCTAaHOBKY, AaHAJIM3UPOBATH
MOJy4YE€HHBIE PE3yNbTaThl U JENIaTh BBIBOJ O CTaTyce IMPEAI0KEHHOM
TUIIOTE3bI;

OIUCHIBaTh METO/bI MOTYUYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
co0II0AaTh IpaBwila OE30MACHOTO TPyia IIPU MPOBENECHUN UCCIEIOBAHUN
B paMKax ydeOHOro OSKCHEpUMEHTa, IpakTUKymMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JESITEIbHOCTH C HCIIOJIBb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYI0BAHMUS;

pemaTe pacy€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3nyecKoil MOJENbI0: Ha OCHOBAHMM aHalM3a YCJIOBMS BbIOMpATh
¢uznueckue MOJENH, OTBEYaroIlMe TpeOOBaHMSIM 3aladyd, IPUMEHATH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3NUECKUX TEOpUi
OpU  HCHOJb30BAaHUM MaTEeMAaTHUYECKUX METOJOB pElICHUs 3ajad,
IPOBOJIUTH PACYETHI HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METOABI PELICHUS C YYETOM IOTYYEHHBIX
pe3yJIbTaTOB;

pelath KayeCTBEHHbIE 3aJaud, TPEOYIoUIMe NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTErpalluy 3HAHUM U3 IPYTUX
OPEIMETOB ECTECTBEHHO-HAYYHOI'O0 IMKJA: BBICTPAUBATH JIOTMUYECKYIO
LIEMIOYKY PacCy’KIEHHUI ¢ OIIOPON Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB Pa0OTHl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTh NPUMEPHl BKJIAJa POCCHUICKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH I1OCJIEICTBUS OBITOBOI M IPOU3BOJCTBEHHON
JESITEIBHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMMM IpOLIECCaMU, C
MO3UINI KOJOTHYECKON 0€30acHOCTH, MPECTABICHUN O PAIlMOHATIEHOM
MPUPOIONOIB30BaHNH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTUKECHHIMA
HAyKM W TEXHOJIOTMHA Uil JaJbHEHIIEro pa3BUTHSA 4YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSITh pa3lInuHbIe CIOCOOBI padOThl ¢ MH(poOpMaIrmend (Pu3NIecCKoro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUI, PU 3TOM HCHOJIb30BATh COBPEMEHHBbIE HH()OPMALMOHHBIC
TEXHOJOTMH JJI1 TIOWCKa, TepepabOTKH U TPEIbSIBICHUS Y4EeOHOUH H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIMH
MHQOPMALIMK, TOIYYEHHOM W3 PA3JIUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UpPOBaTh  IOJNydyaeMylo  HMHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIONIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMALINY;

MPOSIBIISATH OpraHU3aI[MOHHbIE u MO3HABATEJIbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOpETEeHHs HOBBIX 3HAaHMW B  Ipoliecce
BBITIOJIHEHHSI TPOEKTHBIX U y4eOHO-HCCIIEI0BATENbCKUX paboT;

paboTaThb B TpyMIE C HCIOJIHEHHEM pPAa3jIHMYHbIX COIHUABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAMOHAIBEHO PACIPEACNATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OLICHMBATH BKJIAJ KaXJOr0 U3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccCMaTpUBaeMOi MPoOIeMbl;

HPOSIBIIATH MOTHBALIMIO K Oynymieit mpoecCHOHaIBHON JAEATENbHOCTU 110
CHEHMATBHOCTSIM (PU3UKO-TEXHUYECKOT0 TPOduUIIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTpoasn | IIpakTnuec
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ple padoThl | KHe padoThbl
pecypcsl

Pasnea 1. HAYUYHBIA METO/ IIO3HAHUS IIPUPOIbI

1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6
Hroro no paszneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpAOro Tea 5 1
24 3aKOHBI COXpaHEHUS B MEXaHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TemioBbie MalIMHbI 20 1
33 Arperatable cocTosiHHS BemecTBa. da3oBrie 14 1
' TIEPEXOIBI
Hroro no paszneny 49
Paznea 4. JIEKTPOJINHAMUKA
4.1 DIIEKTPUYECKOE TTOJIE 24 1




4.2 IToCTOAHHBIN STEKTPUUECKUI TOK 24
4.3 Toxu B pa3inyHbIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DU3MUYECKHUHN MPAKTUKYM
5.1 DU3NYECKUN TPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJTACC

Kosau4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesoB U TeM uu@ppoBbIe
Ne i/m P KonTpoibH IIpakTHyeck (e )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ne padboTbl
pecypcsbl
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DneKTpoMarHuTHast MHAYKIIUs 13 1
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUA U BOJIHbI
2.1 Mexannueckue KoiebaHus 10
2.2 DNeKTpOMarHUTHBIE KOJIeOaHus 15
’3 MexaHu4ecKHe U AIEKTPOMArHUTHbBIE 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHA

3.1 OcnoBel CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopmnyckynsipHO-BOJIHOBOU Ayanu3m 15

4.2 ®dusuka aToma 5

4.3 ®du3uKa aTOMHOTO SIpa U AJIEMEHTAPHBIX 5




YaCTHIL

Hroro no pazneny

25

Pazgen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3UKU 12
Hroro no pazgeny 12
Pasznen 6. ®PU3HMUYECKHUI MPAKTUKYM
6.1 Pu3n4eCKU NPAKTUKYM 16 16
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOILIEE IIOBTOPEHUE
Cucremaruzanus u o0o01eHne
71 MPEIMETHOTO COJEPKAHUSI U OIbITa 15
' JeSTeIbHOCTH, TPUOOPETEHHOTO IPU
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

KosmnuecTBo yacoB I JIEKTPOHHBIE

ara
Ne Konrpoan | IlpakTtuuec uudposeie
Tema ypoka H3ydeH
n/n Bcero HbIE KHe o0pa3oBaTeJb
usi
padoThbI padoThbI HbI€ pecypchl

®usznka — pyHIaMeHTalbHas HayKa O
npupoje

HayuHsblii METOI TO3HAHUS U METOBI
UCCIeOBaHUS (PU3NIECKUX SIBICHUN

DKCIEPUMEHT U TEOpHUs B MPOILECCE
no3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYNH

AGCOIOTHAS M OTHOCUTEIbHAS MOTPEUTHOCTH
U3MepeHuil PU3NUEeCKUX BETUUNH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOPMHUPOBAHUU COBPEMEHHON
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NEITEILHOCTH IO

Mexannueckoe nBmkeHue. CucTeMa OTcUeTa.
OTHOCHTEILHOCTH MEXaHUYECKOTO
newkeHus. [Ipsmast u oOpatHas 3agaumn
MEXaHUKH

Pannyc-BekTop MaTepualbHON TOUKH, €TO
IIPOCKLMU HA OCH KOOpAUHAT. TpaekTopus.
[Tepememenne. Ckopocts. VX npoekunu Ha




OCH KOOpPJIUHAT

PaBHOMEpPHOE MPSAMONIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanue paBHOMEPHOTO
IIPSIMOJIMHEVHOTO 1B KCHUS

10

CrnosxeHune nepeMelieHnil 1 CKOPOCTEH.
Pewenue 3anau

11

HepaBHomepHoe aBukeHne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TOCTOSSTHHBIM YCKOPEHUEM

12

['padpuaeckoe onrcanue NPSIMOTMHEHHOTO
JBUKEHUS C MOCTOSIHHBIM YCKOPEHHUEM

13

CBobonHoe nmajzieHue. Y cKopeHue
CBOOOHOTO Ta/IeHUsI. 3aBHCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPSHHSI OT
BPEMEHHU U UX TpaduKu

14

JIBr>xeHue Tena, OpoIIeHHOro MO YTIIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxxenue. /[Buxenue no
OKPYKHOCTH. YTIIOBasl U JIMHENHAsA CKOPOCTb.
IIepuon u yacrora. LleHTpOoCTpeMUTENBHOE U
II0JIHOE YCKOpEHUE

16

KontponsHas padora no teme "Kunematuka"

17

ITepsbiif 3akoH HetoToHA. HEpUManbHbIE
cucreMsl orcuéra. [IpuHimn
OTHOCHUTENILHOCTH ["anmuies.
Heunepunanbabie cUCTEMBI OTCUYETA

18

Cuna. PaBHozeicTByromas cuna. Bropoi
3akoH HptoTona. Macca




B3aumoneiictBue ten. TpeTuii 3aKoH

19 HeroToHa

20 [IpuHnun cynepnosuuuu cui. Pemenune
3a/1a4 Ha MpUMeHeHue 3aKkoHoB HrloToHa
3aKOH BCEMUPHOTO TATOTEHHS.

21 DKBUBAJIEHTHOCTb IPABUTALIMOHHOM U
WHEPTHOW MACCHI

” Cuna TsKeCTH M yCKOpeHHe CBOOOAHOTO
MaJCHUs
JIBukeHne HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHHUSL.

25 JIBH>KEHHE B )KUIAKOCTH U ra3e C y4ETOM
CHUJIbI COIPOTUBIICHHUSI CPEIBI

%6 Hasnenue. ['mapocratnyeckoe JaBJICHUE.
Cuna Apxumena

7 AoGcomoTHO TBepoe Teno. [loctynarensHoe
Y BpallaTeIbHOE JBUKEHHUE TBEPAOro Tella

73 MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAILEHHUS.
[1ne4o cumsl
CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBECHS TBEPAOIO Tena. Busl
paBHOBeCHS

30 Pewenue 3amgau




31

KoHnTtponbhas padora mo teme "J[nuHamuka.
Cratuka TBEepaoro tena"

32

HNMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI
MaTepHualbHbIX ToUeK. LIeHTp Macc cucteMsl
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUH
LIEHTPa Macc

33

HNMnynbsc cuibl 1 U3MEHEHUE UMITYJIbCA TEA.
3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
JBUKECHUE

34

MoOMEeHT uMIlysIbCa MaTEPUAIIBHONU TOUKHU.
[IpencraBineHue 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B LEHTPAJIBHBIX IOJIAX

35

Pemenue 3amau

36

PaboTa cuibl Ha MaJloM U Ha KOHEYHOM
nepemereHun. I'padguueckoe npeacraBicHne
paboThI criTbl. MOIITHOCTH CHITBI

37

Kunernueckas sneprusi. Teopema 00
W3MEHEHUU KMHETHYECKOM SHECPTrUn
MaTepUaIbHON TOUKHU

38

HOTGHI_[I/IaJIBHBIe 1 HCTIOTCHU U AJIBHBIC CHUJIBI.
[TorenmmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tpetbst KocMUYecKkast CKOpocTb. CBs3b
pa6OTI:I HEMMOTCHIUAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUUEeCKOU SHECPTrHUn
CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHUYECKOU SHEPTUU

40

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.




VYpaBHenue bepuymm s ueanbHOM
KUAKOCTH

KontponbHas pabora no Teme "3aKoHbI

H COXpaHEHHMs B MEXaHHKe"
Pa3BuTue npencrasienuii 0 npupoae

42 ternoTel. OcHOoBHBIE nonoxxeHus: MKT.
Huddysus. BpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U

43 TBEPABIX TEJ. XapaKTep ABUKECHUS U
B3aMMOJICHCTBUS YaCTHI] BEILleCTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [TocTosannas
ABoraznpo

45 Temnepartypa. TemnoBoe paBHoBecue. [1lkana
Lenbcus

46 Pemenue 3amau

47 NneansHelii ras. 'a3oBble 3aKOHEI

43 VYpaBuenne Meneneesa-Knaneiipona.
Penrenue 3amau

49 AbcomoTHas Temneparypa. 3akoH JlansToHa

50 H3omporeccsl B uealbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padmueckoe mpencraBiIeHNE U30MPOLIECCOB:
u30TepMa, U30Xopa, n306apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenue 3amau

54 CBs13b a0COIOTHOM TEMIIEPATYPHI




TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKON YHEPrUe MOCTyNaTeIbHOTO
TEIJIOBOTO JABMXKEHUS €€ 4acTHIl

55

O00011eHre U CUCTEMATU3ALNS 3HAHUN 110
teMme "OcaoBel MKT"

56

KonTtponsHas padora o Teme "OCHOBBI
MKT"

57

TepMoguHamMuyeckas cuctema. 3alanue
BHEIIHUX ycioBuil ayist TJI cucteMsl.
Bneninue v BHyTpeHHUE MTapaMeTPBhl.
[Tapamerpsrl T/] cucreMsl kak cpeaHue
3HAUYCHUS BEJIMYMH, ONMCHIBAIOIIMNX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauasio TepMOJAMHAMUKH.
Camonpou3sBosibHas penakcauust T/]
CHCTEMBI K TEINIOBOMY PAaBHOBECHUIO

59

Mopenb uaeanbHOTO ra3a B TEpPMOIUHAMUKE.
VYcioBus IpUMEHUMOCTH 3TON MOJEITH

60

VYpaBuenune Menaeneepa-Knaneiipona u
BbIpaXXEHUE VISl BHYTPEHHEH SHEPTUU

61

BeIpaxeHnue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO HJI€aJIbHOTO Tasa.
KBasucraTtnueckue u HECTATUYECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TepMOIUHAMHUKE.
Beruncnenue paboTsl o rpaduky mporecca
Ha pV-nuarpamme

63

Temnonepenaya Kak crmoco0d U3MEHEHUs




BHyTpeHHeH 3Heprun T/l cuctemsr 6e3
COBEPIICHUS pabOTHI

64 KonBeknus, TenaonpoBoJHOCTb, U3ITYy4CHHUE
KoauuecTBo TemnoTel. TennoéMKOCTh Tea.

65 VY nenbHas U MOJIIpHas TEILIOEMKOCTH
BEILECTBA. Y IeIbHAas TEIIOTA CrOPaHUs
TOILTMBA

66 Pacuét konuyecTBa TEMIOTH IPU
Terionepenaye

67 [Tonsitue 06 aguabaTHOM mporiecce. [lepBriii
3aKOH TEPMOJUHAMUKHI
KonudecTBo TermnoTsl u paboTa Kak MepbI

68 W3MEHEHUs1 BHYTpeHHel sHeprun T/]
CHCTEMBI
BTtopoii 3ak0oH TepMOIUHAMUKHA 115

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTh TpUPOIHBIX TPOIECCOB
[IpuHIMIIBI AEACTBUS TEIUIOBBIX MAIVH.

70
KII

71 MakcumansHoe 3nauenue KII1. [{ukn Kapuo

72 Pemienne 3agau
DKOJIOTHYECKHUE aCIICKThI MCIIOJIb30BAHUS

73 TEIUIOBLIX JABUTaTesel. TemnoBoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl

74 Penrenue 3amau

75 O00011eHNe U CUCTEMATU3ALMS 3HAHUN 110

teme "Tepmonunamuka. TennoBsie MalIMHbBI"




76

KoHnTtponbhas pabora 1mo Teme
"Tepmoaunamuka. TernoBbsie MalIuHbI"

77

[TapooGpazoBaHue U KOHICHCALUS.
Hcnapenue u kunenue. Y aenbHas TEIIoTa
napooOpa3zoBaHUs

78

HacpllieHHbIE 1 HEHACBILLIEHHBIE MTAPBbI.
KauecTBeHnHas 3aBUCUMOCTD TUIOTHOCTH U
JIaBJICHUS HACBILLIEHHOr O IIapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTh OT 00bEMa
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TeMIIEpaTypbl KUIIEHUA OT IABJICHUS B
JKAJIKOCTH

79

BnaxxHocTs Bo31yxa. AGCOMOTHAS 1
OTHOCHTEJIbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramnuueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

82

[InaBnenue u kpucTauM3anus. Y geiabHas
tertoTa riaBneHus. Cyoaumanus

83

Hedopmaruu TBEpAOTO Tena. PacTshkenue u
cxarue. Casur. Moayins FOunra. [lpenen
ynpyrux nedopmaruit

84

TemnnoBoe paclIMpEeHNE KUIKOCTEN U
TBEPABIX T€J1. AHFAPMOHU3M TETJIOBBIX
KOJICOAHUH YaCTHII BEIIEeCTBA

85

[IpeobpazoBanue s3ueprun B (ha30BBIX
nepexoax




86

YpaBHeHHE TEIIOBOTO OaslaHca

87

Pemenue 3amau

88

[ToBepxHOCTHOE HaTsKeHHE. KanusapHbie
saBJeHUd. [aBieHue moJ UCKPUBICHHOU
MOBEPXHOCTHIO KUIAKOCTH. DopMyna
Jlamnaca

89

O00011eHNe U CUCTEMATU3ALNS 3HAHUN 110
TeMme "ArperaTHbie COCTOSHUS BEILIECTBA.
®dazoBble Iepexoab"

90

KoHnTtponbhas pabota mo teme "ArperaTHbie
COCTOSIHMS BelecTBa. PazoBbie MEPEXOIbI"

91

DeKTpU3aIs Tel U €€ MPOSBICHUSL.
DIeKTpuuecKui 3apsia. /IBa Bumaa
AJIEKTPUYECKUX 3apsaoB. [I[poBogHUKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKH

92

DneMEeHTapHBIN AIEKTPUUECKUN 3apsia. 3aKOH
COXpaHEHMsI AIIEKTPUUECKOTO 3apsiia

93

B3anmoperictsue 3apsaoB. TodyeuHble
3apsasl. 3akoH Kynona

94

Penrenue 3amau

95

OnekTpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUECKUE 3aPSIIbI

96

Hanpss>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[Tpo6usiii 3apsa. JInHuM HanPsHKEHHOCTH
AIIEKTpUUECKOro nojs. OgHOpoaHOE
INEKTPUYECKOE TOJIE

97

HOTCHI_[I/Ia.IIBHOCTB QJICKTPOCTATUYCCKOTO
moJisi. PasHocTh NMOTCHIHUAJIOB U HAIIPSKCHUC




[TorenunanbHas 3Heprus 3apsjia B

98 3JIEKTpocTaTHYecKoM mnoJie. [loTeniman
AJIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTH TTOJISI M PA3HOCTH

99 MOTEHIAIOB JJISI JIEKTPOCTATUYECKOTO
OJIS

100 [IpuHUIUN Cynepno3uIIUU AIEKTPUIECKUX
moJIeH

101 Penrenue 3amau

102 ITone Toueunoro 3apsaa. [lose paBHOMEPHO
3apsHKEHHOMN Chephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsiHKEHHOU
0OECKOHEYHOI IITIOCKOCTH

104 [IpoBOAHMKY B 3JEKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECUS 3apsa0B

105 JIMPNEeKTPUKH 1 TTOJTYITPOBOTHUKH B
3JIEKTPOCTATHYECKOM I10JIE
Konaencarop. D1eKTpOEMKOCTb

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE COEIMHEHUE KOHIEHCATOPOB

108 IlocnegoBaTenbHOE COCAUHCHUE
KOHJIEHCATOPOB

109 DHeprus 3apsHpKeHHOTO KOHAEHcaTopa

110 Penrenue 3amau

111 JIBr>keHMeE 3apsiKEHHOW YaCTHULIbI B




OIHOPOJHOM JJICKTPHUICCKOM I10JIC

112

Pemenue 3amau

113

O00011eHNEe U CUCTEMATU3ALNS 3HAHUN 110
Teme "DnekTpudeckoe mnoie"

114

KoHnTtponbhas pabora 1mo Teme
"Dnektpuyeckoe noiie"

115

Cuia Toka. [TocToIHHBIN TOK. Y CIIOBUA
CYIIECTBOBAHUS IOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116

Wcrounuku Toka. Hanpsoxenune nu 3/1C

117

3akon Oma 1S ydacTKa Lemu.
DIIEKTPUYECKOE CONTPOTUBIICHHE

118

3aBHCHUMOCTh COIMPOTUBJICHUA OAHOPOJHOT'O
IMPOBOJHHUKA OT €TI0 AJIMHBI U IIJIOIIaan
IMOIIEPECUYHOTO CCUCHUA

119

VY 1enpHOE CONMPOTUBIIEHUE BEILIECTBA.
Pemenue 3anau

120

[TocnenoBarenbHOE, NapaIeNIbHOE,
CMEUIaHHOE COEIMHEHHE ITPOBOIHUKOB

121

Pacuét pa3BeTBIEHHBIX IIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122

Penrenue 3amau

123

Pabora snexrpudeckoro Toka. 3akon Jxoyins
—Jlenna

124

Penrenue 3amau

125

MOUIHOCTB AAEKTPUYECKOT0 TOKa. TernmoBast
MOIIIHOCTb, BbIZI€JIsieMasi Ha pe3UCTOpe




126

Penrenue 3amau

OJ1C 1 BHyTpEHHEE CONPOTUBIICHHE

127 1
MCTOYHHUKA TOKA

128 3akoH OMa 115t TOTHOM (3aMKHYTOM) |
ANEKTPUYECKON LN

129 Penrenue 3amau 1

130 MomHoCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 Konpnencarop B Lienu nNocTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Penrenue 3amad mo teMe "I1locTOSHHBIN |
3IEKTPUYECKHI TOK"

135 Penrenue 3amad mo teMe "I1ocTOSHHBIN 1
BIEKTPUYECKHI TOK"

136 Pemenue 3amgau no reme "[locTossHHBII |
ANEKTPUUYECKUN TOK"

137 O00011eHNe U CUCTEMATU3ALNS 3HAHUN 110 1
teme "[loCTOsTHHBIN AeKTpUYEeCKU TOK"

138 KonTtponbnas padora mo teme "llocTossHHBIN |
BNIEKTPUYECKHI TOK"
DneKTpudeckasi IpOBOAUMOCTD PAa3INYHBIX

139 BEILIECTB. DJICKTPUUYECKUI TOK B METaJlIaxX. 1
CBepX1poBOAMMOCTh
DIEKTPUUECKUH TOK B pacTBOpax 1

140 pacmuiaBax 3JeKTpoJauToB. 3akoHbl Dapanest 1
JUTS DJIEKTPOJIU3a

141 DnexTpudeckuil Tok B razax. Ilnazma 1




142

DJIEKTPUUYECKUI TOK B BaKyyMme. BakyymHbIe
IPUOOPHI

143

DNEKTPUYECKHUM TOK B IOJIYITPOBOJHUKAX

144

[TonmynpoBOAHUKOBBIE TPUOOPEI

145

DU3NYECKU TPAKTUKYM 1O TEME
"M3MepeHne Cuiibl TOKa U HaNpsHKEHUS B
LENU MOCTOSIHHOTO TOKA MPHU OMOIIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIbHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(PPOBOI
naboparopueit o gusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUUUH MIPH
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

®uzndeckuil NpakTUKyM 1o teme "N3yduenue
HEPAaBHOMEPHOI'O ABM)KECHHUSI C LIENBIO
onpeJieJIeHUsI MTHOBEHHOM ckopocTu"

147

DU3NYECKUN TPAKTUKYM 110 TEME
"HU3Mmepenne yCKkopeHus mpu
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
IBWYKEHUHU 110 HAKJIOHHON MIOCKOCTH' HMIIU
"UccnenoBanue 3aBUCUMOCTH ITYTH OT

BPEMEHU MPU paBHOYCKOPEHHOM JABUXKEHUU'

148

Du3nuecKuil IPAKTUKYM I10 TEME
"3MepeHue yCKOpeHHsi CBOOOHOTO
nageHus" win "M3yyeHue ABUKEHU Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTUKyM 1o teme "M3yuenue
JBUKEHUS TeJa 110 OKPYKHOCTH C
MOCTOSIHHOW 110 MOAYJIIO CKOPOCTBIO" MITH




"HccnenoBanue 3aBUCUMOCTH MEPUO]IA
oOpareHuss KOHMYEeCKOro MasiTHUKA OT €T0
napameTpoB"

150

DU3NYECKU TPAKTUKYM 110 TEME
"M3MmepeHne paBHOJAEHCTBYIOIIECH CHIIBI TPU
JBUKEHUH OpycKa M0 HaKJIOHHOM
mockocT" unu "[IpoBepka runoTessbl o
HE3aBHCUMOCTH BPEMEHU JBI)KEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOe
paccTosiHue OT €ro Macchl"

151

DU3NYECKUN TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUII
YIPYTrOCTH, BOSHUKAIOIIMUX B MPYKUHE U
pe3uHOBOM 00pasiie, oT ux aegopmanun’
i "M3yueHne ABM)KEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN uepes
n€rkuii 6;10K"

152

Du3nuecKuil IPAKTUKYM 110 TEME
"N3mepenue kodpumenTa TpeHus mo
BEJIMYMHE YTJIOBOTO KO3 HLIHEeHTa
3aBucumoctd Frp(N)" unu "HccnenoBanmne
JBUKEHUS OpyCKa 10 HAKJIOHHOM MI0CKOCTH
C IepeMEHHBIM K03 HUIIMEHTOM TpeHuUs"
unu "M3yueHne ABMKEHHS Tpy3a Ha Bally C
TpeHuem"

153

DU3NYECKU TPAKTUKYM 1O TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPAOTO Teja, UMEIOIIEr0 OCh BpaiieHus"
unu "KoHCTpynpoBaHUEe KPOHIITEHHOB U




pacuér cun ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOILIETO
IJI01IaAb OophI"

154

DU3NYECKU TPAKTUKYM 110 TEME
"M3Mepenne uMITysIbca Tejia o TOpPMO3HOMY
nytu" win "M3mepeHue cuibl TITH, CKOPOCTH
MOJIETH JIEKTPOMOOUIIS U MOIITHOCTHU CHUJIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMIYJIbCOM CHJIBI" MITH
"HccnenoBaHue COXpaHEHUS! UMITYJIbCA IIPU
ynpyrom B3aumozectsun' win "M3mepenne
KMHETUYECKOM SHEPTUU Teja 110 TOPMO3HOMY

n

nyTH

155

®uzndeckuil NpakTUKyM 1o teme "M3ydenue
M30TEPMUYECKOTO Ipoliecca
(pekoMeHJ0BaHO UCTIONB30BaHUE HU(PPOBOIA
naboparopun)" wnu "M3yuenue u30XO0pHOTO
nporecca” win "M3ydenne nzo6apHOro
npouecca" unu "lIpoBepka ypaBHEeHUs
cocrosiHusA"

156

Du3nUeCcKuil IPAKTUKYM I10 TEME
"H3Mmepenne yiebHON TENI0EMKOCTH" UITH
"HccnenoBanue npoiecca OCTbIBaHUSA
BemecTsa" win "MccienoBanre aqnabaTHOro
nponecca" unu "M3yueHne B3auMOCBSI3H
SHEPIUH MEXMOJIEKYIIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KuaKocten"

157

®u3nyecKkuil mpakTuKyM no teme "M3ydyenue




3aKOHOMEPHOCTEUN UCTIapEHUS )KUIKOCTEH"
unu "M3mepenune yaeabHON TEeITOThI
naByieHus gpaa" win "M3ydeHue cBOMCTB
HaChIIIeHHBIX napoB" win "N3mepenue
a0COTIOTHOM BIQXKHOCTH BO3/IyXa U OILIEHKA
Macchl IapoB B omenieHun". Mzmepenue
KO3 UIMEHTa TOBEPXHOCTHOTO HATSHKCHUS

158

DU3NYECKU TPAKTUKYM 10 TEME
"HaGmroenre mpeBpalieHus SJHepruu
3apsHKEHHOT0 KOH/IEHCATOpa B SHEPTHI0
n3ny4yeHus ceeroauona” unu "Msyuenue
IPOTEKaHMS TOKA B IIETIH, COAEpIKaIIeH
koHAeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIINAIOB (HAMPSDKEHUS ) TIPU
MoCIeI0BaTEeIbHOM COETUHEHU U
KOHJIEHCAaTOpOB"

159

Du3nuecKuil IPAKTUKYM 110 TEME
"HccnegoBaHue CMEIIAHHOIO COEIUHEHUS
pe3ucropoB” unu "M3mepenue yaenbHOro
CONPOTHUBIICHUS TPOBOJIHUKOB" WUJTH
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHU JJ1s1 JJaMITbl HaKaauBaHus"

160

DU3NYECKU TPAKTUKYM 10 TEME
"HaGmronenune anexTponunza" uim
"M3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
i "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temneparyps!” win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEpUCTUKU Auoaa"




161

PesepBHbIil ypok. O6001IeHIE 1
cUCTeMaTH3allus 3HaHHi 10 TeMe
"KunemaTtuka"

162

PesepBHbIil ypok. O6001ICeHIE 1
cUCTeMaTH3allus 3HaHHi 1o Teme
"lmnamuka"

163

PesepBHeIit ypok. O600IICHHE 1
cucTemMaTu3anud 3HaHui mo reme "CraTuka
TBepaoro tena"

164

PesepBHeIit ypok. O600IICHHE U
cucTeMaTu3alus 3HaHUH Mo TeMe "3aKOHBI
COXpaHEHHMs B MEXaHHKe"

165

PesepBHeIit ypok. O600IICHHE U
cucreMarusanus 3HaHui mo teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKOM Teopun”

166

PesepBHbIil ypok. O6001ICeHIE 1
cUCTEMATHU3aIUsl 3HAHUH 110 TEME
"Tepmoaunamuka. TernoBbsie MalIuHbI"

167

PesepBHbIil ypok. O6001IeHIE 1
cUCTeMaTH3allis 3HaHHi 110 Teme
"ArperaTHble COCTOSIHHS BelecTBa. Pa3oBbie
nepexonr"

168

PesepBHbIil ypok. O60011ICeHIE 1
cUCTeMaTH3allus 3HaHHi 110 Teme
"OnekTpuyeckoe nosie"

169

PesepBHbIil ypok. O6001ICHIE 1
cUCTeMaTH3allus 3HaHHi 110 Teme
"IToCTOSIHHBIN NEKTPUUECKUNA TOK"




170

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTh3anus 3HaHui mo treMe "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acosB

KonTpoJan
Bcero HBbIE
padoTsbI

IIpakTHyec
KHe
padoThI

JlaTa
usyue
HUS

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareb
HbI€ Pecypchl

BsaunMoaelicTBHE ITIOCTOSIHHBIX MAarHUTOB U
MTPOBOJTHUKOB C TOKOM. MarHuTHOE IoJIe.
I'unoTe3a Amnepa

Bekrop MaruutHON nHAYKIUU. [IpuHimn
CyNEPNO3UIMY MarHUTHBIX NOJen. JInHun
MarHUTHOM UHAYKIIUU

MarHuTHO€ 1oJjie IPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Pemnrenue 3amau

IIpumenenue 3akoHa Ammepa.
DNeKTpOoU3MEpHUTEIbHBIE TPHOOPHI

Cuna Jlopenna, e€ HanpaBlIeHUE U MOAYIb.
JIBr>keHue 3apsKEHHON YaCTHILIBI B
OJIHOPOJTHOM MAarHUTHOM I10JI€

Pemnrenue 3anau

PaGora cuel JlopeHniia

Pemenue 3agau

11

MarautHoe noJie B BENIECTBE.
deppoMarHeTUKH, Napa- U JuaMarHeTUKH

12

OcHOBHBIE CBOMCTBA (heppPOMArHETUKOB.




[Ipumenenne peppoMarHeTHKOB

13 Pemenne 3aga4u no teme "MarautHoe 1oJie"

14 Pemrenue 3amad mo reMe "MarautHoe 1mose"

15 SIBrieHUE PJIEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MArHUTHON MHIYKIIMU

16 OC unpykuuu

17 3aKOH 3JIEKTPOMarHMTHOM MHIYKIIUU
®dapanes

18 Buxpesoe snekrpuueckoe nose. Toku Oyko

19 OJIC uHAYKIMY B ABMKYIIUXCS
MIPOBOHHUKAX

20 Pemnrenue 3amau

21 [IpaBuno Jlenna

” NunykruBHOCTh. KaTymika MHAYKTUBHOCTH B
LIEIY IIOCTOSHHOTO TOKa

” SBnenune camonnaykiuu. 3J1C
CaMOMHIYKITUN

24 DHeprusi MAarHUTHOTO TOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

25 Pemenne 3amau

26 O0001IeHre B cCUCTEMATH3aIHs 3HAHUH 110
Teme "DneKkTpoaruHaMuKa"

7 KontponbHas pabora mo teme
"OnexkTpoguHaMuka"

73 Konebarensuas cucrema. CBOOOIHEIE

Kosebanus. ['apMoHnyeckue KoneOaHus




Kunemaruueckoe u JUHaAMHWYECKOC OITMCAaHUEC

29 Kos1e0aTenbHbIX TBUKEHUI
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJe0aHui 13 UX YHEPTETHIECKOTO U
KMHEMaTUYEeCKOTO OIUCAHUS

31 Ammuntyna u ¢aza xonedanui
[Tepuon n wactora konebanuii. [lepuos
MaJIBIX CBOOOIHBIX KOIeOaHUN

32 MaTeMaTHYECKOro MasiTHUKa. [lepuon
CBOOOJHBIX KOJIEOaHU IPY>KUHHOTO
MasiTHUKA

1 3aryxaromue Konebanus. BeiHyX1eHHBIE
konebanus. Pezonanc

34 ABTOKONE0AHUS

35 Pemenue 3anau

36 Ypok-koupepennus "MexaHU4IeCKHe
KoJieOaHUsI B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0600611eHre 1 cucTeMaTUu3alus 3HaHUu| 110
teMe "MexaHuueckue koneOanus"

18 DeKTpOMarHuTHbIE KOJIeOaHUS.
KonebaTenpHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTYIbI

39 3apsija KOHJEHcaTopa ¢ aMIUIMTYA0M CHIIbI
TOKa B KOJIeOATEIbHOM KOHTYpe

40 3aK0H COXpaHEHUs SHEPTUU B UACATLHOM

KoJe0aTeThbHOM KOHTYpE




3aryxarolue IeKTPOMarHuTHbIE KoeOaHusl.

41 BriHyXI€HHBIE 3JIEKTPOMAarHUTHbBIE
KoJieOaHus

47 [TepemenHsblii TOK. Pe3uctop u KoHAEHCATOp B
LMY MIEPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTH B 1IN
MEPEMEHHOr0 TOKa

44 3akon Oma Jy1st SIEKTPUUECKON e
MIEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U IEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HANpPSKEHUS

46 Pe3oHaHC B 351eKTpUUECKOM 1IENH

47 Pemenue 3amau
Wneansubiif Tpancdopmarop. [IpoussoacTso,

48 nepeaayda u noTpeOaeHue IeKTPUIECKOW
SHEPTUU
DKOJOTHYeCKHe PUCKU MPU TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ncnoiab30BaHus
AJEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemnrenue 3amau

51 Pemenue 3amau

57 O06001IeHre U CUCTEMATH3aIUs 3HAHUM 110
TeMe "DIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHuyeckue BOIHbL. XapaKTepUCTUKU

MCXaHHNYCCKHX BOJIH

54

CBoiicTBa MEXaHHMYECKHUX BOJH




55

3ByK. XapaKkTepUCTHUKH 3ByKa

Wudpassyk u ynprpassyk. LllymoBoe

36 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

57 Pewenue 3anau

53 DJIEKTpOMAarHuTHbBIE BOJHEI. M3nydyeHue
JIEKTPOMArHUTHBIX BOJIH

59 OHeprus JIeKTPOMarHuTHLIX BoJIH. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJTH
[ITkana 31eKTpOMarHuTHBIX BOJIH.

60 [IpumeHeHMe IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpyHIMIIBI paAUOCBS3U U TEIEBUACHMUSL.

61 Panuonokanus. DeKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEN Cpebl

2 Kontponbnas pabora mo teme "Konebanus u
BOJIHBI"

63 Caert. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHEHus CBETa

64 Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PAcIIpOCTPaHEHUS CBETA

65 Otpaxenue cera. [Tnockoe 3epkano.
Cdepuueckoe 3epkaio
[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MI0Ka3aTeNb IPEIOMICHUS.

66 [TonHOE BHYTpEHHEE OTPAKEHUE.

IIpenenbHbIl Yo MOJHOIO BHYTPEHHETO
OTpaXeHUs




Pemenne 3agay Ha IMPUMCHCHHUEC 3aKOHOB

o7 OTpa)KE€HU U NPEIOMIIEHUS CBETA

68 Xop stydeit B mpusMe. Jlucnepceus cBeTa.
CnoxHebIl cocTaB Oemoro cera. L{peT

69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAst
CuJIa JIMH3bI

70 [TocTpoenne n300pakeHUH B JIMH3aX U UX
cUCTEeMax. Y BEJIMYECHHUE JIMH3bI
Pemenue 3aia4 Ha mocTpoeHue

71 M300pakKeHUH, MMOTYy4aeMbIX C IIOMOIIBIO
JIMH3

72 ['1a3 kak onTuyeckas cucrema

73 Pewmenune 3anau. IIpenensl npuMeHMMOCTH
reOMETPUYECKON ONITUKHU

74 CKopoCTh CBETA U METOJIbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 HNutepdepennus cBera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJI0/IEHNSI MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3anau

79 [TpumeHneHne uHTEpHEpeHIINH

80 Hudpaknus cBeTa

81 JudpakimonHas pemerka. Y cioBue
HaOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemnrenue 3amau

23 [TonepeunocTh cBETOBBIX BOJH. [lomsipuzanus

CBCTa




84

Pemnrenue 3anau

85 CBeToBbI€E sIBJICHUS B IPUPOJIE 1

26 O0600611eHre 1 cucTeMaTu3alus 3HaHu| 1o 1
teme "OnTtuka"

87 Kontponbnast paborta mo teme «OnTuKa» 1
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI JJIEKTPOJAUHAMUKH U 1
MPUHIUIT OTHOCUTEIBLHOCTH

29 [ToctynaTel cnennanbHON TEOPUHN |
OTHOCUTEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJI.
[IpeobpazoBanus Jlopenma. Ycmosue

90 NPUIMHHOCTH. OTHOCUTENTBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U
COKpallleHHE JIJTUHBI

01 DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN |
YaCTHUIIbI

9 CBsI3b Macchl ¢ SHEPrUEH U UMITYJILCOM |
PENATUBUCTCKON YaCTULIBI. DHEPTHUS MOKOS

93 PaBHOBeCHOE TEII0BOE U3ITyYEHHE 1

94 3akoH cmernieHus: Buna 1

95 I'unoresa M. Ilnnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITyJIbC POTOHA 1

97 ®dororddext. Onwitel A. I'. CroneTona. 1
3akonbl poTtorddekrta

08 VYpasuenue DifHiTeitHa 115 poTodddexra. 1

"Kpacnas rpanuna" ¢porosrddexra




99 JlaBrenue cBera. OnwiTel [1. H. JIeObeneBa

100 BoiHoBEIE CBOMCTBA YaCTHIL
Bounnbl ne bpoiina. [{nuna BoaHbl ge bporins

101 1 pa3Mephl 00JIaCTH JIOKATU3AINHI
JBUAKYILIEUCS YaCTULIBI

102 KopmnyckynsipHO-BOJIHOBOU ayanu3m

103 Judpaxius 371eKTPOHOB Ha KpUCTaIaX
Crnennduka u3smMepeHui B MUKpOMUPE.

104 CooTHolIEeHNs HEOTPEAEIEHHOCTEN
I'eiizenOepra

105 Pemenune rpadudeckux 3amaq

106 Pemenue pacu€THbIxX 3a1a4

107 KonrponsHas padora no Temam: "OCHOBBI
CTO", "KopryckyasipHO-BOJIHOBOM Jyanu3m"

108 OMBITHI ITO UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[TnanerapHas moxens atroma Pesepdopaa

109 IToctynatel bopa

110 Bunel ciektpoB. CieKTp ypOoBHEN 3HEPTUU
aToMa BOJIOpoAa

11 CHOHTaHHOE U BBIHYXJEHHOE U3JTy4YECHHE
CBETa

112 Jlazep
Hyknonnas mozens siiapa ['eiizenbepra-

113 MBaHeHKO. 3apsii 1 MacCOBOE YUCIIO SPA.
N3oTonel. PagnoakTMBHOCTH

114 3aKoH pasiMoaKTUBHOTIO pacnazna. CBoiicTBa

HOHU3UPYIOUICTO U3ITYUCHUA. Bnusune




PaZOaKTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
Jo3umetpus

115

OHeprus CBsA3M HYKJIOHOB B siape. SlnepHble
cuibl. JledexT maccsl siapa. SnepHbie
peakiuu. Snepusie peakTopsl. [Ipobiembl
YIPABIIAEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHUSI SIACPHOU
JHEPreTUKU

116

Merto1bl perucTpanyu U UCCIIeI0BaHUS
BHGMGHTapHBIX qacTum. d)sz[aMeHTaanble
B3aUMOJICHCTBHS. bapnoHbl, ME30HBI U
nentonsl. [IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAst MOJIEb aIpOHOB

117

®usuka 3a npeaenamMmu CTaHIapTHOW MOJIETH.
Témnas Matepusi 1 TEMHASI SHEPTHSL.
EnuHcTBO M3nveckoit KapTHHBI MUpa

118

Oransl pa3BUTHS aCTPOHOMUHU. 3HAYECHUE
aCTPOHOMUHU

119

[TpruMeHNMOCTh 3aKOHOB (PU3UKHU TS
OOBSICHEHUS! TPUPOJII KOCMUYECKHX
00BEKTOB. MeTOIbI ACTPOHOMUYECKHIX
HUCCIIEIOBAaHUN

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
panuoTenIecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS

121

Bun 3Bé3anoro neb6a. Co3Besnus, spKue
3Bé3I[BI, IIJIaHEThI, UX BUANUMOC IBUXXCHUC

122

Conueunas cuctema. Connie. ConHeuHas




aKTUBHOCTb. MicTounuk sHepruu CoyHIa U
3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "crieKTpajabHBIA KJIACC —
CBETUMOCTB"

124

3BC3I[I:I rJ1aBHOM IIOCJICA0OBATCIIbHOCTH

125

Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sposmronny CoJtHIa U 3BE3. DTanbl )KU3HU
3BE3]

126

Muneunsbiii [1yTe — Hama [Manaktrka. Tumnsl
rajakTuk. YEpHbIe ABIPHI B AApax ralakTUK

127

Bcenennas. Pacuiupenne Beenennoit. 3akoH
Xab6ua. Teopust bonbiioro B3priBa.
PennkroBoe uznyuenue

128

MacmraGHas ctpykrypa Beenennoit.
Meraranaktuka

129

Hepeménnsie mpo0i1eMbl aCTpPOHOMUHU

130

DuU3NYECKUH TPAKTHUKYM 10 TEME
"HccneqoBanye MAarHUTHOTO ITOJIA
HOCTOSIHHBIX MaruuToB' min "UccnenoBanue
CBOUCTB (peppOMarHeTHKOB" HITH
"HccnemoBaHue NeHCTBUS OCTOSIHHOTO
Mar"ura Ha paMKy ¢ TOKoM"

131

OuU3NYECKUH TPAKTHUKYM 10 TEME
"U3mepenue cunbl Amniepa" unu "U3yuenue
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHne MarHUTHOW MHAYKIIUU Ha




OCHOBE M3MEpeHHus cuiibl Ammepa"

132

@u3n4eCcKUi NPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOU
uHaykuuu" win "OnpeaeneHne HHIyKIU
BUXPEBOTO MAarHUTHOTO OIS

133

@u3n4eCcKUi MPAKTUKYM 110 TEME
"UccnenoBanue siBIE€HUS CaMOUHTyKIUN"
i "COopKa MOJIENTH 3JIEKTPOMArHUTHOTO
resepartopa"

134

@u3n4eCcKUi NPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOTHBIX KOJIEOaHUI
HUTSHOTO U NPY>KMHHOT'O MasiTHUKOB"

135

@u3n4eCcKUi NPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKe"

136

OU3NYECKUN TPAKTHUKYM 10 TEME
"HccnenoBaHue MepeMEHHOr0 TOKa 4epe3
MOCJIEZI0BATEIbHO COETUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ uin
"HccnenoBanue paboOThl HICTOYHUKOB CBETA B
LIEeTH TTePEMEHHOro ToKa"

137

dusnyeckuil NpakTukyM 1o teme "M3ydyenue
[1apaMeTpPOB 3BYKOBOI BOJIHBI"

138

OuU3NYECKUN TPAKTHUKYM 10 TEME
"HU3Mmepenune nokazaresns npesoMIICHHs
crexna" i "llomydenne n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

DU3NYECKUH TPAKTHUKYM I10 TEME




"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe
xuakux JuH3)" unn "M3mepenue hokycHOTO
paccTOsHUS PACCEUBAIOIINX JINH3"

140

®uU3NYECKUH TPAKTHUKYM 10 TEME
"Habmonenue nudpakimu, naTepdepeHnnn
Y noJisipu3anuu ceera'

141

@u3n4eCcKUil NPAKTUKYM 110 TEME
"OnpeneneHure UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o oTorpadusim
TPEKOB 3apsKEHHBIX YACTUI] B MATHUTHOM
nose)"

142

DU3NYECKUH TPAKTHUKYM 10 TEME
"U3mepenune noctossHHoM [manka Ha OcHOBE
uccnenoanus poroddpdexra" nnm
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKa
4yepes CBETOAMO OT HAMPSKEHUS "

143

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOTo BOJOPOJa U U3MEpPEHUE
nocTostHHOW Pumbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
HCIMOJb30BaHueM Ao3umMeTpa" unu "U3yuenue
[IOTJIOLIEHUS OeTa-4acTUL] aJIIOMUHUEM"

145

DuU3NYECKUN TPAKTHUKYM 10 TEME
"Habaronenus 38€34H0T0 HEOA
HEBOOPYXEHHBIM IJ1a30M C HUCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHUH 1S




OIIpeJIeJIEHUS MOJI0KEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aust CeBepHOro MONyIIApUs U SIPKHUE
3BE3b1" win "HabmroneHus B Tenaeckorn
JIyHsl, I1aHET, TYMAHHOCTEHN U 3BE3IHBIX
CKorieHuin"

146

OO0o01eHye 1 cucTeMaTu3anus 3HaHui. Poin
(bU3UKH U ACTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COMAIIBHON M STHYSCKOM
cdepax IeaTeIbHOCTH YeTI0BeKa

147

O06001IeHre ¥ cucTeMaTh3anys 3HaHni. Pois
1 MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

148

O0600meHre U cucTeMaTu3arus 3Hanuid. Posis
(dbuzudecKkoit Teopun B HOPMUPOBAHUHT
npeAcTaBiIeHUN 0 (GU3NIECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTHHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEICTaBICHUN O IPUPOE

149

O0001IeHEe 1 cUCTEMAaTH3aIMs 3HAHNUH 110
TteMme "Kunematuka"

150

O06001IeHrEe 1 cUCTEMAaTH3aIMs 3HAHNUH 110
TeMme "Kunematuka"

151

O000111eH1E U CUCTEMATHU3AI[HAS 3HAHUN 110
teme "JIluHamuka"

152

O00011IeH1E U CUCTEMATHU3AI[HAS 3HAHUN 110
teMme "Cratuka TBEpAoro rena"

153

O06001IeHrEe 1 cuCcTEMAaTU3aIMs 3HAHUH 110




Teme "3aKOHbI COXpaHEHUS B MEXaHUKe"

154

O06o0mieHne 1 cucTeMaTu3aus 3HaHu| 10
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
teopun"

155

O06001IeH e U cucTeMaTU3alus 3HaHU! 110
teme "Tepmoaunamuka. TemioBbie MamHbL"

156

O000111eH1E U CUCTEMATHU3AaI[Hs 3HAHUH 110
Teme "ArperaTHble COCTOSHUS BEILIECTBA.
®da3oBeIe epexo b

157

O06001IeHrEe 1 cuCcTEMAaTH3aLMs 3HAHU 110
Teme "DnekTpudeckoe mnoie"

158

O060061IeH e U cucTeMaTU3alus 3HaHU! 110
teme "[loCTOSITHHBIN AIEKTPUIECKUM TOK"

159

O06o0mieHne 1 cucTeMaTu3aus 3HaHu| 110
teMe "Toku B pa3nnyHbIX cpepax”

160

O06001IeHrEe 1 cUCTEMAaTH3aLMs 3HAHU 110
TeMe "MaruutHoe noie"

161

PeseprubIil ypok. O6001meHIE 1
CHCTEMATU3AaIHs 3HAHUH 110 TEME
"DneKkTpoMarHuTHasA UHAYKIuUA"

162

PesepBHeIit ypok. O600IICHNHE 1
CHCTEMATU3alMs 3HAHUN [0 TeEME
"Mexaundeckue Koinedanus"

163

PesepBHeIil ypok. O600IICHNE 1
cucTeMaTH3anus 3HaHUH 1o Teme
"DeKTpOMarHuTHbIE Kosiebanus"

164

PesepBHeIit ypok. O000IICHNE 1
CUucreMaru3sanus 3HAHHUU II0 TEME




"MexaHu4YeCcKHUe U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE U
cucTreMaru3anus 3HaHui mo teme "Onruka"

166

PesepBHeIit ypok. O000IICHNE 1
cucTeMaTu3anus 3HaHu’ 1mo TeMe "OCHOBEBI

CTO"

167

PeseprubIil ypok. O6001meHIE 1
cUcTeMaTu3alus 3HaHHi 1o TeMe
"KopnyckynsipHO-BOJIHOBOI ayanu3m"

168

PesepBubIil ypok. O6001meHIE 1
cucTeMaTu3anus 3HaHu mo teMe "duznka
aToma"

169

PesepBubIil ypok. O6001meHIE 1
cHcTeMaTHu3aIusa 3HaHuH 1o TeMe "dDu3nka
ATOMHOTO SIIpa U 3JIEMEHTAPHBIX YaCTUIL"

170

PesepBHeIit ypok. O600IICHNE U
CHUCTEMATHU3AaIUA 3HAHUN 110 TeMe " DIIEMEHTHI
actpouzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

 ®usuka. Mexanuka, 10 knacc/ Msxumes I'.51., CunsikoB A.3., O0OmecTBO €
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE OOLIECTBO
«M3narensctBo «IIpocBemenue»

» ®usuka. Kosedanwns u Bonusl, 11 ximace/ Mskumies I'.51., Cunsaxos A.3.,
OO611ecTBO C OTPAaHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3narenbcTBo «IIpocBeieHne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

o  @usuka. Mexanuka, 10 xirace/ Maxuies I'.51., Cunasxos A.3., OOiecTBO ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIECTBO
«M3parensctBO «lIpocsemieHne»

» ®usuka. Konebanus v BoaHsl, 11 xnace/ Makunies I'.4., Cunskos A.3.,
OO0111€CTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE

obmiectBo «M3narenscTBO «lIpocBemienner»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru

http://experiment.edu.ru



http://www.fizika.ru
http://college.ru/fizika/
http://nano-edu.ulsu.ru
http://www.gomulina.orc.ru
http://somit.ru
http://kvant.mccme.ru/
[Ipemus no puznke

Cnrcok HOOEJNEBCKUX JIaypeaToB Mo (hU3UKE.

Anpec caita: http://n-t.ru/nl/fz/
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