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MHNOACHUTEJIBHAS 3AITUCKA

[IporpamMmMa o ¢u3uKe Ha ypOBHE cpenHero odmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMH K pPe3yslbTaTaM OCBOCHHUSI OCHOBHOW 0Opa30BAaTENbHOM MPOTPaMMBL,
npencrasieHHsix B OI'OC COO, a Ttakke c¢ yu€rom denepanbHO paboueil mporpaMmbl
BocriuTanuss W KoHuenuuu npemnopaBaHusi ydueOHOTo mpenmera «Dusmka» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit depepannu, peaan3yomyuX OCHOBHbIE 00pa30BaTEbHBICTIPOTPAMMEI.

[Iporpamma no uzuke onpenenseT 00s3aTeIbHOE MPEIMETHOE COJICPKAHNE, YCTAHABINBACT
PEKOMEHIyEeMYI0 IMOCIIeI0BAaTEIbHOCTh M3YUEHHSI TEM W pa3esioB yuyeOHOro mpeaMera ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM Y4YeOHOrO mpolecca, BO3PACTHBIX
ocoOeHHOCTel oOyyarorumxcs. [Iporpamma mo ¢usuke naét npeacTaBlIeHUE O LENSIX, COACPIKAHUHY,
oOmiell cTparernn OOydYeHHs, BOCIMTAHUS W Pa3BUTUS OOy4aroIUXCsA CpeAcTBaMHU Y4eOHOTO
npeamera «Puznka» Ha yriryOIEHHOM YpOBHE.

Uzyuenne kypca ¢usuku yrayOJAEHHOTO YpPOBHS TO3BONSIET pealM30BaTh  3aJadyd
npodecCHOHANBHON OpPHEHTALMM, HANpPAaBICHO HAa CO3JAaHUE YCIOBHH JJsl TPOSBICHUS CBOUX
WHTEJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM 00y4aromuMmcs, KOTOpble HeOOXOAUMBI
JUISL IPOJIOJDKEHUSI 00pa30BaHusl B OpPraHU3alusaX MPoPecCHOHAIBHOTO 00pa30BaHusl O Pa3TUIHBIM
(1)I/I3I/IKO' TCEXHUYCCKUM U UHKCHCPHBIM CIICHHUAIBHOCTAM.

B mnporpamme 1o ¢u3MKe ONpeneisIFOTCS IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca
¢u3uKN Ha ypoBHE cpeqHero olIiero o0pa3oBaHUs: JIMYHOCTHBIC, METAMIPEAMETHBIEC, MPEIMETHBIC
(Ha yriyonéuHoMm ypoBHe). HayuHO- MeTOIOJIOTMYeCKON OCHOBOHM i pa3pabOTKU TpeOOBaHHU K
JIMYHOCTHBIM, METAIPCIMCTHBIM W MNPCIMETHBIM pPE3yjibTaTaM 06yqa101111/1xc;1, OCBOMBIIIHNX
mporpaMMmy 1o (H3MKe Ha yYpOBHE CpeAHEro oOIIero o0pa3oBaHMs Ha YIIyOIEHHOM YpOBHE,
ABJISICTCA CI/ICTCMHO'I[CHTCHBHOCTHI:Jﬁ moaxona.

[Iporpamma mo ¢huznKe BKIIOYALCT:

IUTAHUPYEeMbIE pe3yJbTaThl OCBOCHUS Kypca ()M3WKK Ha YrIIyOJIEHHOM YPOBHE, B TOM UYHCIIE
IpeIMETHBIC PE3YJIBTATHI 110 TOaM 00YUIEHHS;

cozepxanue yaeOHoro npeamera «duznkay 1o rogam oOydeHusl.

[MporpamMa 1O (QU3MKE HMEET NPUMEPHBIH XapakTep W MOXKET OBITh HCIOJIb30BaHa
YUUTEJSIMH (PU3UKH JUTS COCTABIICHHS CBOMX pa00YHX IPOTpaMM.

[Tporpamma no ¢u3uKe HEe CKOBBIBAET TBOPUYECKYIO0 WHHIIMATHBY YYHTENCH U MPEJOCTABISET
BO3MOKHOCTH JUIsl peaTM3allii Pa3IndHbIX METOANYECKHX MMOIXO0J0B K MpPEnoiaBaHuio (Gpu3nku Ha
yriTyOIIEHHOM YPOBHE TIPH YCIIOBHH COXPaHEHHUs 00s3aTeIbHON YacTH COJEpIKaHUs Kypca.

@dusnka Kak Hayka o HanOojee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYIAsl B KauecTBe y4yeOHOTo
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHHN 00 OKpY)KaloLIeM MHpE.
[konpHBIN Kypc (HU3MKK — CUCTEMOOOPA3YIOIIHUI /Il €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE INPOLIECCOB M SIBJICHUH, M3y4aeMbIX XHMHEH,
Ouonoruei, puznveckoil reorpadueil 1 actpoHomueil. Vcnonp3oBaHHEe W aKTHMBHOE IIPHMEHEHHE
(¢u3nUecKuX 3HAHMUN ONpEeNeNHsI0 XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B
cdepe PHEPreTHKH, TPAHCIIOPTa, OCBOCHHUSI KOCMOCA, MOJIyYeHHsI HOBBIX MAaTEpUANIOB C 3aJaHHBIMU
cBolicTBamu. M3yueHue (HU3MKHM BHOCUT OCHOBHOHW BKIIaJ B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOH
KapTHHBI MUpa oOydaromierocsi, B OpMUpPOBaHUE YMEHHUH MPHUMEHITh HAYYHBI METOJ IMO3HAHHUS
MIPY BBIIOJTHEHUU UMHU Y4€OHBIX HCCIIEOBAHHMH.

B ocHOBY kypca Qu3MKH Ha ypOBHE cpenHero obmiero oOpa3oBaHMS IMOJOXKEH PSAA HICH,
KOTOpPBIE MOYKHO pacCMaTpUBATh KaK MPUHIIMITBI €r0 OCTPOCHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUH C HEW KypC SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICp)KAT MaTepHual M3 BCeX paszielioB (PH3MKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpPEMEHHOH (PHU3HKH.

Hoes zenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gpu3nku o0beIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBiseTcs popMUpOBaHKE NPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BELLIECTBE U IOJIE.



Hoesa cymanumapuzayuu. EE€ peanuzanusi NpeanojaraeT HCIOJb30BaHUE T'yMaHUTapHOTO
MOoTeHInana (PU3NIEeCKON HAyKH, OCMBICIICHHE CBSI3W Pa3BUTHS (PH3UKK C pa3BUTHEM OOIIEeCTBa, a
TaK)Xke C MHUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIeMaMH.

Hoena npuknaonoit nanpaenennocmu. Kypc ¢msuku yriryOa€HHOTO ypOBHS IpenaIoiaraet
3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYECKHUX TPHIOKEHUH H3ydeHHBIX
Teopuit ¥ 3aKOHOB. [Ipr 3TOM paccMaTpuBarOTCsS Ha ypOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE
TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTHH.

Hoea IKonozuzayuu peannzyeTcss TOCPEIACTBOM BBEICHHS JJIEMEHTOB COJEpPKaHWS,
MTOCBSIIEHHBIX DKOJOTHYECKUM TIpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKH W TEXHOJIOTHH, a Takke O0CYXIeHHus mpobieM panroHAIFHOTO MPHUPOAOIOIB30BAaHUS U
JKOJIOTHYECKOH 6€30MacHOCTH.

OcBoeHHe coaepKaHus TPOTPaMMBI 0 (H3MKE TOJDKHO OBITH IOCTPOCHO HA IPHHITMITAX
CUCTEMHO-IESATeNIbHOCTHOTO moaxofa. st pu3uku peannzanus 3TUX MPUHIHUIOB 0a3upyeTcs Ha
WCIIONF30BAaHUH CAMOCTOSTENIbHOTO JKCIEpUMEHTa KaK IMOCTOSHHO JeHCTBYIOMETo QaxTopa
yueOHOro mpomecca. [mg yrayOméHHOro ypoOBHS — OTO CHCTEMa CaMOCTOSITEIHHOTO
YYEHUYECKOTO JKCIIEPUMEHTA,

BKJIIOYAIOLIETO0 (PpOHTAIBHBIE YUYEHHYECKHE OIBITBI MPH HM3YyYCHWH HOBOTO MaTepHaia,
nmaboparopHble paboThl U paboTHl MpakTHKyMa. [lpu STOM BO3MOXHBI JBa Crocoba pearn3anuu
(m3nyeckoro mpakTukymMa. B mepBoM ciydae MpakTHKyM mpoBoiuTcs JmOo B konme 10 m 11
KJIACCOB, TUOO TOCJIE TIEPBOTO M BTOPOTO MONYTOAUN B KaXKJIOM M3 3THX KilaccoB. BTropoii ciocob —
3TO MHTEerpauusi paboT MPAaKTHKyMa B CHCTEMY JIaOOpaTOpPHBIX PadOT, KOTOPbIE MPOBOISTCA B
mpoliecce u3ydeHus pasnmena (temsl). llpm srom mox paboTramMu mMpakTHKyMmMa IMOHUMAETCS
CaMOCTOSITEIBHOE UCCIIE0BAHNE, KOTOPOE MMPOBOAUTCS 110 PYKOBOACTBY CBEPHYTOT0, 0000IIEHHOTO
Buza 0€3 MoIaroBO HHCTPYKLHH.

B mporpammMe mo ¢u3MKe cucTeMa YYeHHYECKOTo SKCIEPHUMEHTa, J1a00paTOpHBIX PadoT H
MPAaKTUKyMa MpeACTaBlIeHa €IUHBIM IepeuHeM. BpIOOp TemMaTwku Al 3TUX BUIOB YUEHHUYECKHX
MPAaKTUYECKUX pabOT OCYIIECTBISETCS YYAaCTHUKaMH OOpa30BAaTENIbLHOIO Ipolecca HCXOAs M3
0cOOEHHOCTEH TOYpOYHOrO IUIAHWPOBAaHWA U OCHalleHWs kabuHera ¢usuku. Ilpu sToM
obecrieunBaeTcs OBJAJACHHE OOY4YalOIIMMHUCS YMEHUSMH MPOBOJUTH NpPSMbIE W KOCBEHHBIE
WU3MEPEHUs], HCCIICJOBaHMS 3aBUCHUMOCTEH (U3MUECKUX BEIWYMH W IIOCTAHOBKY OIBITOB II0
MIPOBEPKE NPEATIOKECHHBIX THIIOTE3.

Bonbioe BHMMaHMe yaensieTcs PELIeHUIO PAacu€THBIX M KadeCTBEHHbIX 3anad. [Ipu stom
JUIsL paC‘IéTHLIX 3aJa4 MNPUOPUTECTOM SABJIAIOTCA 3adadyud C SABHO 3aI[aHHOI7[ U HEABHO 3al[aHHOI71
(1)I/I3I/IHGCKOI\/'I MOZJCJIbIO, MMO3BOJJIAIOIINE MPUMCHATE W3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3
OJIHOrO pasjielia Kypca, TaKk W HMHTErpupys NPUMEHEHHE 3HaHUW M3 pasHbIX pazjenoB. s
KauCCTBCHHBIX 3a/la4 MPHUOPUTCTOM ABJIAIOTCA 3aJaHUA Ha O6T)$ICH€HI/I€/HpeIlCKa3aHI/Ie IMPOTEKaHUA
¢u3nUecKkux SIBJICHUH M TPOIIECCOB B OKpY’KAIOIIEH >XU3HH, TpeOyromue BbIOOpa (usndeckoit
MOZACIN JJIA CUTyallur MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO K MarepualbHO- TEXHUYECKOMY
obOecniedyeHnI0 y4eOHOro Tmporecca Kypc (HU3WKH YriayOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHETO
obiiero oOpa3oBaHHs JIOJDKEH U3ydaThesl B YCIIOBHSIX MpeaMeTHOro kabuHera. B kabunere dusukn
JIOJDKHO OBITH HEeoOxoaumoe J1abopaTopHOEe OOOpYIOBaHWE [JISl BBHITIOIHEHHS YKa3aHHBIX B
nporpaMMe 1o (pU3NKe yYeHHIECKHUX OTBITOB, JJA0OPATOPHBIX PadOT U pabOT MPAKTHKYMa, a TaKkKe
JEMOHCTPALMOHHOE 000pyJOBaHHUE.

JleMoHCTpanmonHoe o0OopymoBaHne (QOPMUPYETCSI B COOTBETCTBHHM C  IPHHITUIIOM
MUHHMAJIBHOW JOCTAaTOYHOCTH M OO0ECIEYMBAET IOCTAHOBKY IEPEUMCICHHBIX B MpPOTpaMMe IO
¢u3nKe KIIOYEBBIX AEMOHCTpAlMi JJisl MWCCIIEAOBAHMS HM3Y4YaeMBbIX SBJICHUH M MPOLECCOB,
SMIIUPUYECKUX HU(PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe oOOpymoBaHME AJsl YUYEHHUYECKHX NpakTHYECKHX pador ¢opmupyeTrcs B
BUJE TEMAaTHYECKHX KOMIUIEKTOB U OOecrieduBaeTcsi B pacuére



OIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TemaTudeckne KOMIUIEKTHI JabopaTOpHOTO
000pyIOBaHUS MOMKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIIONB30BAaHMH aHAJIOTOBBIX M
nr(pOBEIX TPUOOPOB, a TakKe KOMITBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHIE HH(PPOBHIX
J1abopaTOpPHUH.

OCHOBHBIMH TENAMH H3y4deHHs (PU3UKH B 00IIEM 0Opa3oBaHUH SBISIOTCS: (OPMHPOBAHHE

WHTEpeca W CTPEeMJICHHS OOYJaroINUXCs K HaAyIHOMY
W3YUYCHHIO IPUPOJBI, Pa3BUTUE UX WHTEIUIEKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHMA O HAayyHOM MeEToJe TMO3HaHusi W  (QOpMUpPOBaHUE
HICCIIEIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBIICHUSM;

(dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTara H3YYEHHs OCHOB CTPOCHHS
MaTepHH U QPyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

(hopMupoBaHuEe YMEHHH OOBSICHATH SBICHHUS C HWCIOIB30BaHWEM (U3NYECKUX 3HAHUN W
Hay4YHBIX IOKA3aTeIbCTB;

(dbopmMupoBaHUe MPEACTAaBICHUI O poiy (PU3KKU AJS pa3BUTHA APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUM;

pa3BUTHE TIPEACTaBICHWH O BO3MOXHBIX cdepax Oynymeid mpodecCHOHAIBHOMI
NeSITENIbHOCTH, CBSI3aHHBIX C (M3MKOH, NOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B OTOM
HaTpaBJICHHH.

HocTmwxenrne S5THX Henel obecreynBaeTcsl PEUICHHEM CIEAYIOMMX 3aiad B Mpoliecce
M3YyYeHHUsS Kypca (U3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHus:

npuoOpeTeHre CHUCTEMbl 3HaHUH 00 OOmMX (UINUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (PH3UKY, dIMEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U
AJIEMEHTHI aCTPOPU3UKH;

(hopMupoBaHHE YMEHUI TPUMEHATh TEOPETUYECKHE 3HAHWS I OOBSICHEHUS (U3NIECKUX
SIBIICHUH B TIPUPOJIC U JJIsl IPUHATHSI MPAKTUIECKUX PELICHUH B MOBCEAHEBHOW KU3HHU;

OCBOCHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 3a7ad C SBHO 33aJaHHOW (DPU3NYECKOH MOJEIBIO,
3aja4, MOJpPa3yMEBAIOIIMX CAaMOCTOSTEIBHOE CO37aHue (DU3NYECKOW MOJCTH, aJeKBaTHOW
YCIIOBHUSIM 3a]1a4H, B TOM YHCJIE 3aJ]ad HHKEHEPHOTO XapaKkTepa;

MOHMMaHWe (U3NYECKMX OCHOB W MPHUHIUIIOB JEWCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJOTHYECKUX MIPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBINIQJICHME METOJaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W TPOBEACHUS (PH3MYESCKHX
SKCIEPUMEHTOB, aHalu3a W HWHTEpHpeTanuy HHGOpMAlWK, ONpEeAe]CHUS JIOCTOBEPHOCTH
MOJY4EeHHOTO pe3yJbTaTa;

CO3JIaHM€ YCJIOBUM I Pa3BUTUA YMEHUW MPOEKTHO-UCCIEN0BATENbCKON, TBOPYECKOU
JeSTeNLHOCTH;

pasBuTHE MHTEpeca K chepam npodhecCHOHATBHON JeITeIbHOCTH, CBA3aHHOMN ¢ (YU3UKOM.

B cootserctBun ¢ tpeboanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHHS YIeOHOTO
npenMera «Du3nka» Ha ypOBHE CpeaHEero o0Imero oOpa3oBaHMs BBHIOMPACTCS OO0YYarOIIUMUCH,
TUTAHUPYIOIUMH TIPOJIOJDKEHHE 00pa30BaHus 10 CIIEIUATBLHOCTSIM (PU3UKO-TEXHHYECKOTO MPOQHIISL.

Ha u3ydyenne ¢usuku (yriayOsi€HHBIM YPOBEHb) Ha YPOBHE CPEIHEro OOIIEro oOpa3oBaHMS
otBosutcs 340 gacos: B 10 xiracce — 170 gacoB (5 gacoB B Hemeno), B 11 kmacce — 170 gacoB (5
9acoB B HEJEIIO).

[pennaraemelii B mporpamme 1o (usnke mepedeHb JTaOOPATOPHBIX M MPAKTHUECKHX paboT
ABIISIETCS] PEKOMEH/IOBAHHBIM, YUUTEIb JeNIaeT BHIOOP IPOBEACHNUS Ta0OPaTOPHBIX pabOT 1 OTIBITOB C
y4€TOM HHIANBUAYAIBHBIX OCOOCHHOCTEN 00yYaIOMIMXCSl.

COAEPKAHUE OBYYEHUA10
KJIACC

Pazgen 1. HayuHslii MeTOJ MO3HAHMS IPUPOIBI.



Odusuka — (yHmaMeHTaNbHAs Hayka O mpuponae. HayuyHblli MeTOH MO3HAHUS U METOJBI
rccieIoBaHns (PU3MUECKUX SIBICHHA.

DKCcIepuMEHT M TeopHsl B Mpoliecce Mo3HaHMs Npuponsl. HabmoneHne M SKClepuMeHT B
¢dusuke.

Croco0b1 m3MepeHusT (U3HYSCKUX BEIMYHMH (aHAJIOTOBBIE W IHU(POBBIE W3MEPUTEILHBIC
MIPUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpentHocT M3MepeHN PU3NIECKUX BEHMYNH (aOCOTIOTHAS W OTHOCHUTEIIBHAS).

MopenupoBanue (U3NISCKUX SBICHUHA W TPOIECCOB (MaTepHalbHAs TOYKa, aOCOJIOTHO
TBEPIIOE TEJIO, WACANTbHAS JKUIKOCTh, MACATBHBIN Ta3, TOUCUHBIA 3apsm). ['umoreza. Ou3mdeckuii
3aKOH, TPAHMIIBI €T0 MpuMeHnMocTH. Dr3mdaeckas Teopus.

Pomp m mecto ¢usukm B (HOpPMHPOBAaHWM COBPEMEHHON HAyYHOH KapTUHBI MHpa, B
MPAaKTUYECKOU JIESITEIIbHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKMUKyM.

N3mepenne cuiibl TOKa W HANPSHKEHUS B LIEMH IMMOCTOSHHOTO TOKA MPH TOMOIIN aHAJOTOBBIX
Y IU(PPOBBIX H3MEPUTEIBHBIX IIPUOOPOB.

3HakoMCTBO ¢ IUQpoBoil naboparopueit mo ¢usuke. [IpuMepsl m3MepeHus: (HUINUECKUX
BEJIMYMH TIPY TIOMOIIN KOMITBIOTEPHBIX JaTINKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe nBrkeHHe. OTHOCHUTENBHOCTh MEXaHHYECKOTO JIBHKCHHS.

Cucrema oTcuéra.

[psmas u oOpaTHas 321241 MEXaHUKH.

Pamuyc-BexkTop MaTepuanbHONM TOYKH, €ro TPOEKIMM Ha OCH CHCTEMBl KOOPAHMHAT.
Tpaexropus.

[lepememienne, CKOPOCTh (CpemHssl CKOPOCTb, MIHOBEHHAsh CKOPOCTb) M YCKOpPEHHE
MaTCpHaIILHOﬁ TOYKHU, UX MNPOCKHOHWU Ha OCHU CHCTEMbI KOOpPAWHAT. Croxenne HCpeMCHleHI/II\/'I u
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TNPSMOIUHEHHOE IBIKEHHE. 3aBHCHMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHS U TIyTH MaTEPHAILHONU TOYKH OT BPEMEHHU U UX rpaduKu.

CBo0ojiHOE MajieHue. YCKOpPeHUe CBOOOIHOIrO najcHus. [IBWKEeHUE Telia, OPOIIEHHOTO IO
YIIIOM K TOPU30HTY. 3aBHCHMOCTHh KOOPJWHAT, CKOPOCTH M YCKOPEHUS MaTepHATbHOW TOYKH OT
BpPEMEHU H UX rpaduKu.

Kpuponuneitnoe npmwkeHue. J[BIKeHHE MaTepUATHHONW TOYKH IO OKPYKHOCTH. YTJIOBas U
nuHelHas ckopocth. llepmom m wactora oOpamenus. LleHTpocTpemuTtensHOe (HOpMalbHOE),
KacaTelbHOe (TaHT€HIIMAILHOE) M TTOJTHOE YCKOPEHUE MaTepHaIbHON TOUYKH.

TexHuueckue ycTporucTBa U TEXHOJOTUUECKUE MPOLIECCHI: CIUAOMETP, JBHKEHUE CHAPSIOB,
LIEMHBIC, IIECTEPEHYATHIC U PeMEHHBIC TIepeadn, CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Mopenb CUCTEMBI OTCYETA, WIUTIOCTPANNS KHHEMATHICCKUX XapaKTePUCTHKIBUKCHUSI.

Crioco0bl BccieI0BaHMS TBHKEHUH.

Wnmoctpanus npeaensHoro nepexoaa U u3MepeHne MrHoBeHHOH ckopoctr.[IpeoOpazoBanue

JBUYKEHUHN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaGmonenue aBmkeHus: Tena, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY UTOPHU30HTAIBHO.

HamnpaBnenue ckopoCTH IIpH ABMKEHUH 110 OKpyx)HOCTH. I [peoOpazoBaHre yTriIoBOM

CKOPOCTH B PEIYKTOpE.

CpaBHeHHE MyTeH, TPAGKTOPH, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO K€ Tela B Pa3HBIX
cUCTEMax OTcuéra.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomot, npaKmuxym.

N3yueHue HEpaBHOMEPHOTO ABMXKEHHUS C LIETBIO ONPEEICHUSI MTHOBEHHON CKOPOCTH.



N3mepenne yckopeHUs MpH NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBIDKEHUH MO HAKIOHHON
IJIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TIYTH OT BPEMEHHU IPY PaBHOYCKOPEHHOM JIBIKEHUH.

Nsmepenne yckopeHrs CBOOOIHOTO TMajgeHHs (PEKOMEHIOBAHO HCIOIB30BaHHE MU(PPOBOU
T1a00paTOPHN).

Wzydenne nemwxeHUs Tena, OPOIIEHHOTO TOPHU3OHTAIBHO. lIpoBepka rumoTes3bl O MPsSMOH
MIPOTTOPIIMOHATHHON 3aBUCUMOCTH MEXKY NTATBHOCTHIO MONIETA M HAYAIBHON CKOPOCTHIO Tela.

Nzydenne nBmKkeHUs Tema 1Mo OKPYKHOCTHU C TIOCTOSTHHOM MO0 MOJIYITIO CKOPOCTBIO.

UccnemoBanne 3aBucHMOCTH Tiepuona oOpamieHus KOHHYECKOTO MasTHHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HproToHa. MHepumanbHbie cUcTeMbl OTcuéTa. [IpUHIMI OTHOCHUTEIHLHOCTH
INanunes. HennepuuaneHple cucteMsl oTc4éTa (ONpeneneHue, IPUMEpBI).

Macca tena. Cuna. [Tpunnun cynepno3unuu cuil. Bropoi

3aKoH HbroTOoHA 1151 MatepuanbHOU TOUKH. TpeTuil 3aKkoH

HeroToHa 11 MaTepHalbHBIX TOUYEK.

3aKkoH BCEMHUPHOTO TATOTEHMUSL. OKBUBAJIEHTHOCTh TPaBUTAlMOHHOU

Cuna TsoxkecTH. 3aBUCHMOCTh YCKOPEHHsI CBOOOZHOrO IMAAEHUS OT BBICOTHIHAJ
MTOBEPXHOCTBIO IIJTAHETHI n 0T reorpaduyecKoi IIUPOTBHI.
JIBmkeHneHeOeCHBIX TeJ U UX CITyTHUKOB. 3akoHbl Kemepa. IlepBas kocmmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKyIIErocst ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuna TpPEHHUS CKOJBKEHUS MU CHJIA TPEHUS IIOKOS.
Koadduuuent tpenus. Cuna compoTHBICHHMA NpPU ABWKCHHM Tella B JKUAKOCTH WM Tase, eé
3aBHCHMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABYKEHUS.

Hanenue. ['unpocrarnyeckoe napnenue. Cuna Apxumena.

Texandeckue yCTpOﬁCTBa U  TCEXHOJIOTMYCCKUEC TPOLCCChI: TMOAIIMIIHUKH, JIBUKCHUC
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

H36J'IIOII6HI/IG JABWIKCHUA TCJI B UHEPIUATIBbHLIX 1 HCUHCPIHUAJIBHBIX cUCTeMaxoTcUéTa.

[IpyHIKT OTHOCUTENBHOCTH.

Kauenne nByx MUIMHAPOB WK MIAPOB Pa3HON Macchl C OIMHAKOBBIMYCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAECHCTBYOIIEH MPUIIOKEHHBIX K Teny CcHII
PaBeHCTBO CHII, BOSHHKAIOIINX B pe3yJIbTaTe B3aNMOJIecTBUs Tel. Mi3mepeHue mace 1o
B3aMMOJIEHCTBHIO.

HeBecomocTs.

Bec Tena npu yckopeHHOM MOIbEME U MaJICHUH.
LenTpobexHble MEXaHU3MBI.
CpaBHEHHE CHJI TPEHUS [TOKOSI, KAYEHHUS U CKOJIbKEHHSI.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomaul, npaKmuKym.

N3mepenne paBHOIEHCTBYIOMIEH CHIT MPH JBM)KEHNN OpycKa MO HAaKJIOHHOMIIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3ABUCHMOCTH BPEMEHHW JABIDKEHHUS OpycKa MOHAKIOHHON
IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €TO MAaCCHI.

HccnenoBanre 3aBUCUMOCTH CHII YIPYTOCTH, BO3HUKAIONIMX B TPYKHHE HPE3MHOBOM
oOpasiie, oT ux aehopMalluH.

W3yueHue NBMKEHHS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKHUHYTOW UYepe3NnErkuii OJIOK.

Nsmepenue kodduiiMeHTa TPEHUS MO BEIWYHMHE YIJIOBOTO KO3((UIIMEHTA3aBUCHMOCTH
Frp(N).

HUHEPT

crpous



HccnenoBanne aBmxeHns Opycka 1Mo HaKJIOHHOM IJIOCKOCTH C NMEPEeMEHHBIMKO3( pruimeHTOM
TPEHWUSL.

WzydeHue nBrkeHMs rpy3a Ha Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpIOE Teno. [locTymaTensHOe W BpamateigbHOE JBIKECHUE TBEPAOTO Tena.
MOMEHT CWJIBI OTHOCHTENHLHO OcH BpamieHus. [Inedo cunbl. CroKeHHE CHI, MPHIOKEHHBIX K
TBEpIOMY Teny. LeHTp TspkecTH Tena.

YcnoBus paBHOBECHSI TBEPAOTO TEla.

YcroituuBoe, HEyCTOIUMBOE, Oe3pa3TMyHOE PABHOBECHE.

TexHuueckue yCTpoHCTBa U TEXHOJIOIMYECKUE MPOLIECCH: KPOHIITEWH, CTPOUTENbHBIA KpaH,
peHETYaThIe KOHCTPYKLIHH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Buns! paBHOBeCHS.

Yuenuueckuit 3xkcnepumenm, nadopamopmusie padomot, npaKmMUKyM.

HccnenoBanue YCIIOBUM paBHOBECHUA TBEPIOTO Tena, HMMEIOLIETO OCBhBpallEl

KoHcTpynpoBanue KpOHIITEIHOB U pacyET CHIT YIIPYTOCTH.

W3ydeHne ycTOHYMBOCTH TBEPAOTO TENA, UMEIOIIETO IIOMAAb OTIOPEI.

Tema 4. 3aKkonwl coxpanenus ¢ mexaHuxe.

NMmynbec MaTepranbHON TOUKH, CHCTEMBI MaTEpUANIBHBIX TOUEK. LIeHTp MaccCUCTEMBI
MaTepHualbHbIX TO4YeK. Teopema 0 JBUKEHUH LICHTPa Macc.

Nmnynbsc cuiiel 1 MI3MEHEHHE UMITYJIbca Tena.3aKoH

COXPaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHNE.

MoMeHT umInyJibca MaTepuaIbHON TOUKH. IIpencraBieHue o COXpaHEeHUMMOMEHTA UMITYJIbCA B
LIEHTPAJIBbHBIX IOJISX.

PaboTa cuiel Ha ManoM W Ha KOHEYHOM IiepeMelieHuu. | paduueckoenpencraBieHne
pabOThI CHITBI.

MOoOIIHOCTE CHJIBL.

Kunerndeckass sHeprus MaTepHaIbHOU Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOW SHEPIUU MAaTEPUAIBHON TOUKH.

[ToTreHuuanbHble W HENOTEHUUATIbHBIE cuiibl. [loTeHuunanvHas sHeprus. [loTeHnmanbHas
SHEeprus ymnpyro aeQopMHpPOBaHHOH mpyxuHbI. [loTeHIManbHas 3HEPTHUS Tela B OJHOPOTHOM
rpaBUTAIMOHHOM ToJie. [loTeHuanbHas sHeprus Tejaa B IpaBUTAllMOHHOM I10JI€ OJHOPOAHOIO 1Iapa
(BHyTpH 1 BHe mapa). Bropast kocMudeckasi CKOpocThb. TpeThst KOCMUYECKast CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOH YHEPTHH CUCTEMBI TElL.
3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTUH.

VYpyrue v Heynpyrue CTOJIKHOBEHHUSL.

YpaBHenue bepHymnu sl uaeabHON JKUAKOCTH KakK CJEACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKOW SHEPTHH.

TexHHYeCcKHe yCTPOICTBA U TEXHOJIOTHUYECKHE NMPOLIECCHI: IBUKEHNUE PAKET, BOJOMET, KOMED,
MIPYKUHHBII MHACTOJIET, THPOCKOT, (PUTYPHOE KaTaHWE HAKOHBKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMSI UMITYJIbCA.

PeaktuBHOE BHXKEHME.

M3MepeHre MOUTHOCTH CUJIBI.

W3meHeHne sHepruu Tena npyu COBEPLUICHUH PadOTHI.

B3anMHbIe npeBpalieHys] KUHETUYECKOW M NOTEHUUAIbHOW SHEPrUuil NPUAECHCTBUU HA TEJIO
CUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe Hepruy IPU CBOOOHOM MaJCHUH.



Yuenuueckuit sxcnepumenm, nadbopamopusie pabomot, npaxmuxym.

Nsmepenne ummymnbca Tena 1o TOPMO3HOMY ITYTH.

W3mepeHue cuiibl TSIrM, CKOPOCTU MOJICITH 3JISKTPOMOOWIISE U MOITHOCTUCHIIBI TATH.

CpaBHeHHE N3MEHEHUS HMITYJIbCa TeJla C UMITYyJILCOM CHITBL. MccemoBanne coxpaHeHnus

HMITyJIbCA IIPU YIPYTOM B3auMOJeHcTBUU. I3MepeHne KUHETUYECKON SHEPTUH Tella 110

TOPMO3HOMY ITyTH.

CpaBHeHHE N3MEHEHUS TOTSHIINATHHON YHEPTUU TPY>KUHBI C paOOTOM CHITBI TPEHWSL.

Omnpenenenne padOTHI CHITBI TPEHHS IIPH IBMKSHHUH Tella TI0 HAKJIOHHOW TIJIOCKOCTH.

Paznen 3. MouiekyasipHasi pU3MKa U TEPMOTUHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OcHOBHBIE TIONIOKEHUSI MoJeKyIsipHo-KuHeTndecko Teopun (MKT), wux ombiTHOE
obocuoBanme. [uddys3us. bpoyHoBckoe aBmkeHne. XapakTep IBIKEHHS W B3aUMOJICHCTBHS
YJacTHIl BemecTBa. MoJIenn CTPOEHUs Tra3oB, )KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE JTHX

Moxeneit. Macca u pa3mepst Monekyn (atomoB). KonmmaectBo BemectBa. [locTossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa um crmocoObl e€ uaMepenus. lllkama Ttemmepartyp
Ienscus.

Mogenb nieanbHOTO ra3a B MOJIEKYISIPHO-KHHETHUECKON TEOPHH: YacCTHIIBI ra3a JABMKYTCS
XaO0THYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I'a3oBble 3akoHBI. YpaBHeHUE MenneneeBa—Knaneiipona. AOGcontoTHas Temmeparypa (mkana
temneparyp KenbBuna). 3axon [lampToHa. M3omporuecchl B HAeaqbHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe MpeacTaBICHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

CBs13b MEXKIy JABICHUEM U CPEIHEH KMHETHUECKOW dPHEPTruedl MOCTYINaTEIHbHOrO TEIJIOBOTO
JBUKEHHS MOJIEKYJ HeajbHOro ra3za (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKON Teopuu
UJIeaTbHOTO Ta3a).

CBsi3b a0COJIIOTHOW TEMITEPaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEJIHEH KHHETHUYECKOM
SHEpruer MOoCTyNnaTeIbHOro TEIIOBOro IBUKEHHUS €€ YacTHLl.

TexHnYecKue yCTpOCTBa U TEXHOJIOTHIECKHE MPOIECCH: TEPMOMETP, OapOMETp, OTyICHHE
HaHOMaTEePHUAaJIOB.

Hemoncmpayuu.

Monenu nBUKEHUS YacTull BenecTBa. Moienb

OpOYHOBCKOTO JIBUKCHUSL.

Buneoponuk ¢ 3ammceio peatbHOTO OpoyHOBCKOTO ABMKeHUs. JAudysus

JKUJIKOCTEH.

Mogpensb onbita llTepHa.

[IpuTsxeHue MOJIEKYI.

Mojenu kpuctammnaeckux pemérok. Habmonenue n

WCCIIEIOBAHNUE H30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopusie pabomot, npaKmuxym.

Uccnenosanue mporiecca YCTaHOBJICHHSA TEIIOBOTO paBHOBECHS

Nzydenne HM30TEPMUYECKOTO porecca (pexoMeH10BaHO

HCHOJIb30BaHUEU(PPOBOI T1a00paTopun).

MN3ydenne U30XOpHOro Mpolecca.

Uzyuenne wn3obapHOro mpolecca.

ITpoBepka ypaBHEHUSI COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawunbol.

Tepmonnnamuyeckast (Tl) cucrema. 3ajaHne BHENIHUX YCIOBHUW IS TEPMOJUHAMHYECKON
cucTeMbl. BHemmHue W BHyTpeHHHE mMapameTpbl. [lapameTpsl TepMOAMHAMHYECKOW CHCTEMBI Kak
CpeaHue 3HAUYCHHS BETUYHH, OMHCHIBAIOIINX €€ COCTOSTHIE Ha MUKPOCKOITMYECKOM YPOBHE.

MIPUTEILIOO0



HyneBoe nHawamo tepmommHamuku. CaMOTpPOM3BOJBHAS pelaKcalysd TEPMOAMHAMUYECKON
CHCTEMBI K TETIJIOBOMY PaBHOBECHIO.

Mognens uAeanpbHOrO Ta3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHUWIl: ypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpa)KE€HUE AJI1 BHYTPEHHEH SHEPTUU. Y CIOBUS IPUMEHUMOCTH 3TOH
MOJIETIN: HH3Kas KOHIICHTpAaIWs YacTHIl, BBICOKHE TeMIepaTyphl. BrIpaxxeHwe s BHYTpeHHEH
SHEPTUH OAHOATOMHOTO HJEabHOTO ra3a.

KBazucrarndeckue u HeCTaTUIECKHE MPOIECCHI.

OneMeHTapHas paboTta B TepMOJMHAMUKe. Brraucienue paboThl mo rpaduky mpolecca Ha
pV-nuarpamme.

Terutonepenada kak crmocod N3MEHEHHS BHYTPEHHEH YHEPTHH TEPMOTUHAMHYECKON CHCTEMBI
6e3 coBepeHus paboThl. KOHBEKITHS, TEIIONPOBOIHOCTD, H3IyUICHHE.

KommaecTtBo TernoTsl. TermmoémkocTs Tena. Y aenbHas 1 MOJISIpHas TeIIIOEMKOCTH BEIIECTBA.
VpaBHenue Maifepa. YnenbHasi TEIJIOoTa CropaHus TOIUIMBa. Pacu€T KojWuyecTBa TEIUIOTHI IPHU
tertonepenade. [lonsrre 06 aqnadaTHOM IIporiecce.

[lepBbIii 3aK0H TepMOTUHAMUKK. BHYTpeHHsIs sHeprus. KoimyecTBo TemioThl U paboTa Kak
MEpbl U3MEHEHUSI BHYTPEHHENW SHEPTUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH JJIsl PaBHOBECHBIX IIPOIIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOAMHAMHYECKOH CHUCTEMBI TPOXOAWUT EAMHCTBEHHas aauadara. AOcComoTHas
TeMIeparypa.

Bropoit 3akoH TepMOAMHAMUKM [JIs1 HEPABHOBECHBIX IIPOIIECCOB: HEBO3MOXKHO MeEpeaaTh
TEIUIOTY OT Oojiee XOJOJHOrO Tena K Oosee Harperomy 0Oe3 kommencanuu (Kiaysuyc).
HeolOpaTuMocTs pUPOJHBIX POLIECCOB.

[Ipunuuner  geiictBust  TemnoBbix MammH.  KIT.

Maxkcumansnoe 3nadenue KITJI. [ukn Kapho.

DKOJOTHYECKHEe aCTIeKThl WCIOJIh30BAHMUS TEIUIOBHIX ABHraTenell. TerioBoe 3arps3HeHHe
OKpY>Karollen cpeibl.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: XOJIOJUIbHUK, KOHIWULHUOHED,
IU3eNbHBIE W KapOIOpaTOpHBIM JBUTATENW, MapoBas TypOWHA, TOJYYEHHE CBEPXHHU3KUX
TEMIIEPATYpP, YTHIN3AIUSI «TEILIOBBIX» OTXOMIOB C UCTIOJIh30BAHHEM TEIIJIOBOTO HACOCA, YTHIIU3AIUS
OMOOPraHUYECKOTO TOTLINBA JISIBBIPAOOTKH «TETLTOBOW» U IIEKTPOIHEPTHH.

Jemoncmpayuu.

W3meHeHune TemriepaTypbl IpY aAnadaTHIeCKOM pacilinpeHnd. Bo3IylitHoe OTHUBO.

CpaBHEHHE yIETbHBIX TETUIOEMKOCTEH BEIIIECTB.

Crioco0b! U3MEHEHHSI BHYTPEHHEH SHEPTHH.

UccnenoBanue agnabaTHOTO Mpoliecca.

KoMmbroTepHbie MOJIEeIH TEIUIOBBIX JBUTATECH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, RPAKMUKYM.

N3mepenue ynenbHOU TerioéMKkocTH. MccnenoBanue

mpoliecca ocTeiBaHMsI BemecTsa. MceiaenqoBanue

anmabaTHOTO TpoIecca.

Wzyuenne B3aMMOCBSI3M JHEPTrUM MEXMOJEKYJSIPHOTO B3aUMOACHCTBHA W TEMIIEpPaTyphI
KHIIEHHUS KHUIKOCTEH.

Tema 3. Azpecamnsie cocmosnnusn gewecmed. Dazosvie nepexoowl.

[lapooOpa3zoBanne u KoHAeHcanusa. lcmapeHne u — KHUIEHHE. YJenbHas TeIioTa
napooOpa3oBaHUsl.

HacpleHHble 1 HeHACHIEHHBIE Mapbl. KauecTBeHHAs! 3aBUCUMOCTD TUIOTHOCTH U JIABJICHUS
HACBHIINIEHHOTO TIapa OT TEMIepaTypbl, UX HE3aBUCHUMOCTh OT OO0BbEMa HACBHIIICHHOrO Tapa.
3aBHCUMOCTD TEMIIEPATYPHI KUTICHUS OT JIABJICHUSIB KHUJIKOCTH.

BrnaxaocTts Bo3ayxa. AGCONIOTHAS 1 OTHOCUTEbHAS BIAKHOCTD.

Teépnoe teno. Kpucrammmueckne u amopdHbie Tena. AHM30TPONUSI CBOHCTB KPUCTAJLIOB.
[InaBnenue u kpuctawM3anus. Y AeiabHas TeroTa miasieHus. Cyomumarnus.



Hedopmanmm TBEpmOTO Tena. PacTsokenue u cxxatue. Casur. Monyns FOHra.

[penen ynpyrux nedopmariuii.

TerutoBoe paciMpeHue XHUIKOCTSH W TBEPABIX Tel, 0ObEMHOE M JMHEHHOE PaCIIUpCHUE.
AHTapMOHH3M TEIIOBBIX KOJIEOAHWI YACTHI BEUIECTBA KaK MPUYHMHA TETJIOBOTO PACIIUPEHUS TeN
(Ha KaUECTBEHHOM YPOBHE).

[IpeobOpazoBanne »dHeprmr B (Ha30BBEIX TIEPEXoOJax.

YpaBHEHHE TEIIOBOTO OaraHca.

[ToBepxHocTHOE HaTspKeHHe. KoaQHUIMEHT MOBEPXHOCTHOTO HaTsHKeHHA. KammnisipHbie
siBeHMs. [aBnenue noJ uCKpUBIEHHON MOBEPXHOCTHIO KuaKocTH. @opmyna Jlamnaca.

TexHuueckue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCH:  KUIKUE  KPUCTAILIBL,
COBPEMEHHBIE MAaTEpPHUAIIbI.

Hemoncmpayuu.

TemnoBoe pacmupenue. CBoicTBa

HACBIIICHHBIX IAPOB.

Kunenne. Kunenne mpu moHMWKEHHOM JTaBIICHUU.

M3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHUS.

OMBITH C MBUTBHBIMU TTIEHKaMu.CMaYHBaHUE.

KanunnspHasie ssBaeHus.

Moienu HEHBFOTOHOBCKOH KUAKOCTH.CIIOCOOBI

HU3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanre HarpeBaHusl U IUIABJICHUS KPUCTAITMYECKOTO BelecTBa. Buib
nehopMariuii.

HaGmonenue Manbix nedopMariuii.

Yuenuueckuit axkcnepumenm, nadopamopusie padomovt, npAKmMUKyM.
H3ydenue 3akOHOMEPHOCTEN UCTIapeHus KUIKocTel. FIzMepenne yneapHou
TEIUTOTHI TUTABIICHUS JIBJA.

N3yueHue cBOMCTB HACKIILIEHHBIX ITAPOB.

Nzmepenne abCOMOTHON BIaKHOCTH BO3JlyXa U OIEHKAa MacChl IAPOB BIIOMEIICHUH.

Wzmepenne ko3¢ GpuimeHTa noBepXxHOCTHOrO HaTsbKeHus. M3mepenne

moxayns FOnra.

UccnenoBanre 3aBUCHUMOCTH JeOpMaIlii PE3MHOBOTO 00pasia OT MPUIOKEHHOH K HeMy
CHJIBI.

Pa3gen 4. JnekTpoguHamMuKa.

Tema 1. Inexmpuueckoe nose.

OnexTpu3anus Teln U €€ NPOSBICHHA. OJEKTPHUYECKHM 3apsan. /[Ba BHIa 3IEKTPHUECKUX
3apsanoB. [IpoBOgHNKY, AMANEKTPUKH M MOIYNPOBOAHUKH. DJIEMEHTApHBIM 3JIEKTPUUECKUN 3apsi.
3aKOH COXpPAHEHUsI JJIEKTPUYECKOrO 3apsaa.

B3aumopeiictBue  3apsmoB.  Toueunsle  3apsael.  3akoH  KynoHa.

OnexTtpudeckoe nojie. Ero aeiicTBre Ha 3MEKTPUYECKUE 3apsIbl.

Hanpsokéanoctes  snextpudeckoro mons. [IpoGHbiit  3apsn. JlmHMK HanpsEHHOCTH
ANEKTPUIECKOro nois. OJHOPOTHOE HIIEKTPHUECKOE TTOJIe.

[ToTeHManbHOCTh BIEKTPOCTATHUYECKOTO MOJdsA. Pa3HOCTP MOTEHIMAIOB W HANpPsKEHUE.
[loTeHumanbHasg 3HEprus 3apsna B dJIEKTPOCTaTUYECKOM Moine. [loTeHnuan 31eKTpocTaTH4eckoro
noJisi. CBSA3b HANPSHKEHHOCTH IMOJIST U PA3HOCTH HMOTEHLIUAIOB ISl SIEKTPOCTATHYECKOrO O (KaKk
OJHOPOAHOTO, TaK U HEOJAHOPOIHOTO).

[TpyHIKI Cynepno3UIK AJIEKTPUIECKUX MOJIEH.

IMone Toueunoro 3apsiga. [lose paBHOMepHO 3apsbkeHHOW cdepsl. [lone paBHOMEpHO
3apsOKEHHOTO 10 00BEMYy mmapa. llome paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOH ITIOCKOCTH.
KaptuHbl IMHANA HANIPSHKEHHOCTH ATUX MOJIEW HAKBUIIOTEHIIMAJIBHBIX TIOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATUIECKOM II0JIE. Y CIIOBHE PABHOBECHS 3apSAI0B.



,Z[I/ISJIeKTpI/IKI/I B DJICKTPOCTAaTHYCCKOM II0JIC. I[I/IBHCKTpI/I‘ICCKa}I MPOHUIIAEMOCTD BEIIIECTBA.

Konnencarop. DnekTpoéMKOCTh KOHJICHCATOPA. DJIEKTPOEMKOCTh TIOCKOTOKOHICHCATOPA.
[MapannensHOe coerHEHNE KOHIeHCATOpoB. [TocnenoBarenbHOe COSTMHEHUEKOHICHCATOPOB.
DHeprus 3apsHKEHHOTO KOHJICHCATopa.

JBrxeHue 3apssKeHHOM 4acTUIlbl B OJTHOPOJIHOM DJIEKTPpUUYECKOM TToJie. TexHuueckue

YCTPOKCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: AIEKTPOCKOIL,
BIEKTPOMETP, ANEKTpPOCTaTUYECCKAS 3aIlnTa, 3a3eMJICHUE

ANEKTPONPUOOPOB, KOHJICHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHLUI JEHCTBUSA IEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSHKCHHBIX IAPUKOB.

DNeKTpuYecKoe MoJe IBYX 3apsKEHHBIX TUTACTHH.

Mogens snekTpocraTryeckoro renepatopa (Ban ne ['paada). IIpoBonHuku B

3JIEKTPUUECKOM TOJIE.

DJIEKTPOCTATHYECKAS 3AILUTA.

Y CTpolCTBO U IEMCTBUE KOHIEHCATOPA TOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBHUCHUMOCTH 3JIEKTPOEMKOCTH ILJIOCKOTO KOHJIeHCcaTopa oT

IJIOIIAAUIIACTUH, PACCTOSIHUS MEXIY HUMH U AUDJICKTPUUECKOM

MIPOHUIIAEMOCTH.

DHeprus 3MEKTPUUECKOro MOJIs 3apsLKEHHOr0 KOHACHCaTopa.3apsiaka u

pa3psalKa KOHIEHCATOpa Yepe3 pe3UCTOp.

Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomot, npaKmuxym.

OueHKa cuj B3auMOJACHCTBUS 3apsKCHHBIX TE.

Habmonenne npeBpatieHns SHEPTHH 3apsSHKEHHOTO KOHIEHCATOPa B SHEPTUIOU3ITyYEeHUS
CBETOAMO/A.

M3yuenue npoTekaHus TOKA B LIETIH, COJICpKAIel KOHACHCATOP.

PacnpeﬂeneHI/Ie pa3HOCTH IIOTCHIIMAJIOB (HaHpFI)KCHI/IFI) MIPUITOCJIC

Hccnenoanne paspsia KOHASHCATOPA Yepe3 PE3UCTOP.

Tema 2. IlocmosHHbLIL 1eKMPUUECKUTL HLOK.

Cwita Toka. ITocTOAHHBIN TOK.

YcinoBus CyliecTBOBaHUS MOCTOSHHOTO 3JEKTPHYECKOTO TOKa. MICTOYHHKHUTOKA.
Hanpspxkenue U u D/1C &.

3akon Oma Ju1d yJacTKa LEeTH.

DNEKTPUYECKOe COMPOTUBIICHHE. 3aBUCUMOCTh COIMPOTHBIICHUS OJHOPOIHOTO MPOBOHUKA
OT €ro JUTUHBI U TUIOMIA/IHN MOTIEPEYHOT0 CeUSHHS. Y IeTIbHOE CONIPOTUBIICHNE BEIIECTRA.

[locnmenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COSIMHEHNE TPOBOHUKOB.

Pacuér pa3BeTBn€HHBIX dIIeKTpHuecKuX 1enei. [Ipasuna Kupxroda.

Pabota anextpuueckoro Toka. 3akoH xoyns—Jlenna.

MomIHOCTh 3MIEKTPHUYECKOro TOKa. TerioBas MOITHOCTE, BBIAEIsIeMast Ha PEe3UCTOPE.

O/1C u BHYTpEeHHEE COMPOTHBIICHNE UCTOYHUKA TOKA. 3akoH OMa ISl TTOJTHOU (3aMKHYTOH )
JJEKTPUYECKOH 11end. MOITHOCTh HCTOUYHUKA TOKa. KopoTkoe 3aMblkaHuMe.

Konpaencarop B 11eny MOCTOSIHHOTO TOKA.

TexHuveckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIIECCH: aMIIEPMETP, BOIBTMETP, PEOCTAT,
CUYETUMK TEKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

M3mepenne Chiibl TOKA W HATIPSDKCHMSL.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAIPSKEHUS JUIsl PE3UCTOPA,IaMITbl HAKAIUBAHUS
U CBETOJIMO/IA.



3aBUCHMOCTH COMPOTHUBIICHHS IWIMHAPUYECKUX MPOBOIHUKOB OT JTHHBI,IIONIAAN
MIOTIEPEYHOTO CEUSHHSI U MaTepHaa.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA OT COITPOTUBIICHUS TIPH TTOCTOSTHHOMHAIIPSKCHHH.

[Ipsamoe nzmepenne D/C. KopoTkoe 3amblkaHue ralbBBAHUYECKOTO 3JI€MEHTaN OLCHKa
BHYTPEHHETO COMPOTHUBIICHHUSI.

Croco0blI coeTMHEHNUS UICTOIHUKOB Toka, DJIC Oarapeii.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTy ITOJIFOCAMH UCTOYHHKA TOKAOT CHJIBI TOKA B
LETH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HccnenoBanre cMeIaHHOTO COCTUHEHUS PE3UCTOPOB.

Uzmepenne yaenbsHOro COMPOTHUBIICHHUS IPOBOAHUKOB.

Uccnenosanne 3aBHUCHMOCTH CHJIBI  TOKa OT HampsHKeHHS TUTSt

JIaMTIBIHAKATHBAHUS.

YBenuueHue npeena n3MepeHus ammepmerpa (BoabTMeTpa). Mamepenne 3/1C u

BHYTPEHHETO COTMPOTHUBIICHHS ICTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu DJ{C raabBaHUYECKOTO 3JE€MEHTa OT BPEMEHUIIPH KOPOTKOM
3aMBIKaHUH.

HUccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKLy MOJIOCAMU HCTOYHHKA TOKAOT CHIIBI TOKA B
TeTTH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOW MOITHOCTH MCTOYHHKA TOKA OT CHIIBI

TOKa.

Tema 3. Toxu 6 paznuuneix cpedax.
OnexTpuuecKast MIPOBOJUMOCTD Pa3NUYHbIX BEIIECTB. OJeKTpoHHas

MPOBOJUMOCTb TBEPABIX METAIJIOB. 3aBUCHMOCTH CONPOTHBIICHUS METAJIOB OTTEMIIEPATYpHI.
CBepxXnpoBOANMOCTb.

OnexTpuyeckuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[Nomympoeogarku. CoOCTBEHHAs! W PUMECHASI IPOBOIUMOCTD MTOIYTIPOBOAHUKOB. CBOMCTBa
p—n-nepexoxa. [lomynpoBogHUKOBEIE TPUOOPHL.

ONEeKTPUIECKUN TOK B IJIEKTPOIUTAX. ODJEKTPOIUTHUECKAS IUCCOIIHAIIUS.

OnexTtponns. 3akoHbl Papases A SIEKTPOIH3a.

DJNEeKTpUYEeCKUi TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATEIbHBIN pa3psia. PaznuuHbie
TUIIBI CAMOCTOSITENILHOTO pa3psaa. Monnus. [1nasma.

TexHuyeckue yCTpOWCTBA W TPAKTHYECKOE IPUMEHEHHWE: Ta30pa3psaHbIe JIAMIIEI,
ANIEKTPOHHO-TTy4YeBasi TpPyOKa, IOJYIPOBOJHUKOBBIE MPUOOPHI: U0, TPaH3UCTOpP, (HOTOAHO,
CBETOJMOJ, TajbBaHWKa, padUHUPOBAHHE  MEIH, BHIIUIABKA AIFOMHHHUS, DIIEKTPOHHAS
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTE COITPOTUBIICHHUS METAJIIIOB OT TeMIiepaTypsl.lIpoBouMOCTh

3JIEKTPOJIUTORB.

3akoHbI anekTpoiauza Papases.

HckpoBoit pa3psii 1 IpOBOAUMOCTh BO3yXa.

CpaBHEHHE TTPOBOIUMOCTH METAILIOB M TTOTYTIPOBOTHIKOB.OTHOCTOPOHHSIA

MIPOBOIUMOCTH THOJA.

Yuenuueckuit axcnepumenm, nabopamopnsvie padomot, nPAKMUKYM.

Hab6mronenue anexrpomnmnsa.

Nsmepenue 3apsaa 0JHOBAICHTHOTO HOHA.

HccnenoBanre 3aBUCHMOCTH COITPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHL.



Cusarue BOHBT-aMHCpHOﬁ XApaKTCPUCTUKU JUOJA.

Ou3nyecKuil NPaAaKTHKYM.

Croco0b1 m3MepeHus (GU3MIEeCKUX BEIMYMH C HCIOJB30BAHMEM aHAIOTOBBIX M ITHU(POBBIX
M3MEPUTENHHBIX PUOOPOB M KOMITBIOTEPHBIX JATYNKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHUTEIIBHBIE
MIOTPEITHOCTH M3MEPEeHNH Qu3ndecknx BennynH. OT[eHKa TPaHHI] TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX HW3MEPEHUI, MCCICMIOBAHUN 3aBUCUMOCTEH (PU3MUCCKUX BEIHYHH,
MPOBEpPKa TPEUIOKEHHBIX TUMOTe3 (BBIOOp M3 PabOT, ONMMCAHHBIX B TEMATHYECKHX pazfenax
«YYeHHYECKNH IKCTIEPUMEHT, JIADOpaTOPHBIE pabOTHI, IPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢usuku yriayonéaHoro ypoBHs B 10 kmacce OCYIIECTBISETCS C YYETOM
COJIEPIKATEILHBIX MEKIIPESAMETHBIX CBSA3EH C KypcaMH MaTeMaTHUKU, OMOJIOTUHU, XUMHH, Teorpauu
Y TEXHOJIOTHH.

Mesicnpeomemnble NOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO006 HAYUHO20 NOZHAHUA:
SIBIICHUE, HAYYHBIN (DaKT, THIIOTE3a, (Pr3MuecKas BeJIMIuHa, 3aKO0H,

Teopus, HaONOJeHNe, DSKCIEPUMEHT, MOJACTUPOBAaHUE, MOJeNb, HW3MEpPEHHEe, IOTPEIIHOCTH
M3MEpEeHMIA, N3MEPUTENBHBIE TPHOOPHL, ITUPPOBAst TA00OPATOPHS.

Mamemamuxa: penicHUe CUCTEMbl ypaBHeHUH. JIuneiinas QyHkius, nmapadoina, runepooa,
ux rpaduku u cBoiictBa. TpuroHomerpruyeckue (QYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOpHI M MX MPOEKIIUN Ha OCH KOOPAMHAT, CI0KEHUE
BEKTOPOB.

Buonozusn: mexannmueckoe ABWKEHHE B XHBOW mpupone, auddysus, ocMoc, TErmIooOMeH
HUBBIX OPTaHU3MOB, TEIIOBOE 3arps3HEHHE OKPYXKAIOIICH Cpebl, yTHIIN3aHs OHOOPTaHNYECKOTO
TOIJIMBA JJIS BBIPA0OTKH «TEIUIOBOM» M DJIEKTPO’HEPruH, TOBEPXHOCTHOE HATSHKCHUE U
KalWUIApHbBIE SIBICHUS B IPUPOJIE,NEKTPUUECKHE SIBJICHHS B XKUBOU MPHUPO/IE.

Xumua: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJISIpHas Macca, MOJy4YeHUE HAaHOMATEpUAJIOB, TEIIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU H
ra3oB, KUIKNE KPUCTAJUIbI, JIEKTPUUECKUE CBOMCTBA METAIJIOB, SJIEKTPOIUTHYECKAs IUCCOLHAIIuS,
raJlbBaHUKa, 3JIEKTPOHHAIMUKPOCKOTIHSL.

T'eozpaghus: BaxxHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe IBUKECHUI C UCIOJIL30BAHUEM MEXAaHH3MOB, YUYET CyXOro M
YKUJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH, pemeéTdaTbie KOHCTPYKIIHUN),
WCIIONIb30BAaHNE 3aKOHOB COXPAHEHHs] MEXaHHWKH B TEXHHKE (TUPOCKOIN, BOAOMET W IpyTHE),
IBUTATENh BHYTPEHHETO CrOpaHWs, NapoBas TypOWHa, OBITOBOW XOJOIMIEHUK, KOHIHIIMOHED,
TEXHOJIOTUM TIOJyYECHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMATEpPHUANIOB, U
HAaHOTEXHOJOTHH, DJIEKTPOCTaTHYEeCKas 3allliTa, 3a3eMIICHHE DIIEKTPONPUOOPOB, Tra3opaspsaHbIE
JIAMTIBI, TIOTYITPOBOIHUKOBBIE MTPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazgen 4. DaexkTpoaMHaMHuKa.

Tema 4. Maznummnoe noie.

B3anmozeiicTBue MOCTOSHHBIX MAarHWTOB M TPOBOJHHUKOB C TOKOM. MarHutHoe TOJe.
Bekxrop MarHUTHON MHAYKUMH. [IpMHIMII CyNEpO3UIMM MArHATHBIX IOJed. JIMHUM MarHUTHOU
WHAYKIWH.

MarautHoe Toje TPOBOJHUKA C TOKOM (MIPSIMOTO TMPOBOAHMKA, KAaTYIIKH M KPYTrOBOTO
BuTKa). OnbIT Dpcreaa.

Cuna Ammepa, e€ HarpaBJICHUE U MOYJTb.

Cuna JlopeHnma, e€ HampapieHne U MOIYJIb. JIBIDKeHNE 3apsDKCHHON YaCTHUITHI B OJTHOPOTHOM
MarHuTHOM moje. Pabota cuiel JlopeHna.

MarauTtHoe nosie B BemecTBe. PeppoMarHeTuky, mapa- U JuaMarHeTHKH.



Texnnyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOIECCHI: TMPUMEHEHHE IMOCTOSHHBIX
MarHuToB, AJIEKTPOMAarHHUTOB, TeCTep-MyIbTUMETD,
ANEKTPOABUTATENH SIKOOH, YCKOPHUTEIH SII€MEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTuna JIUHUH MHAYKLIAN MarHMTHOTO o MI0JIOCOBOTO UIIOJIKO

Kapruna nmuHMt MArHUTHON WHAYKIINH TTOJIS JITUHHOTO TIPSIMOTO TIPOBOIHUKAN 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOIHUKA, KATYIITKH C TOKOM.

B3aumogeiicTBue AByX NpoBOAHUKOB ¢ TOKOM.Crina

Awmriepa.

HetictBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOJIUTA.

Habnronenue ABmkeHUs mydKa 3JEKTPOHOB B MATHUTHOM TIOJIE.

ITpunmun JIEUCTBUA 3JIEKTPOU3IMEPUTEIHLHOTO

MIPHOOPaMarHUTOAIEKTPUIECKON CHCTEMBI.

Yuenuueckuii saxcnepumenm, nabopamopusvie padomut, npaKmuKym.

HCCHGI{OB&HI/IG MAarauTHOI'O IT1OJISI IOCTOAHHBIX MaFHI/ITOB.I/ICCJICI[OBaHI/IC

CBOMCTB (heppOMarHETHKOB.

HccnenoBanue qeiCTBUS HOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKoM.M3MepeHne CHbl

Awmriepa.

I/I3yquMe 3aBUCUMOCTHU CHJIBI AMHepa OT CHUJIbI TOKA.

OnpeneneHre MarHUTHOM HHAYKIUY HA OCHOBE U3MEPEHHUS CUIIBI AMIepa.

Tema 5. dnexkmpomaznumnasn uHOYKUUA.

SIBneHue snekTpoMarHUTHOM uHAYKOMU. IIoTOK BekTOopa MarHUTHOW uHAYKOUU. C
MHOYKUOUU. 3aK0oH anekTpoMarHuTHo unaykuuu dapanes. BuxpeBoe anekrpuyeckoe mnone. Toku
Dyko.

O/1C uHAYKIINY B POBOJHHKE, TBHKYIIIEMCS B OTHOPOTHOM MarHUTHOM IIOJIE.

IIpasuno Jlenna.

WNunyktuBHOCTh. KaTymika WHIYKTUBHOCTH B I€TIH TIOCTOSITHHOTO TOKA.
Ssnenune camonnaykiuu. IJ{C caMOMHIYKITHH.

OHeprusi MarHUTHOTO TIOJiA KAaTyIIKd C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnyeckue yCTpOWCTBA U TEXHOJOTHYECKHE IMPOIECCHI: MHIYKIMOHHAS IT1€4Yb, COJIECHOWI,
3alllUTa OT BJEKTPU3ALUU TEN PU ABMXKEHUH B MATHUTHOM MOJIE 3€MJIN.

Hemoncmpayuu.
Habnronenue siBneHus 31eKTPOMarHiTHON MHIYKLKH.
Hccnenosanue 3aBUCUMOCTH OJAC  ungyKUMH OT CKOpOCTH

U3MCHCHUAMAIrHUTHOT'O IIOTOKA.

[IpaBuno Jlenua.

[lagenne marauTa B aJIIOMHHNEBOH (MeHOH) TpyOe. SIBienne

CaMOWHIYKIIHH.

Uccnenoanne 3aBucumocty IC caMOMHIYKIMH OT CKOPOCTH HM3MEHEHHUS CHIIBI TOKa B
LeTH.

Yuenuueckuii saxcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

UccnenoBanne — sSBIEHUS  3JIEKTPOMArHUTHOW — MHIYKIIMH.

Onpenenenne HWHIYKIUH  BHXPEBOTO  MArHUTHOTO  ITOJIA.

UccnenoBanue sBJIeHUS CAaMOUHIYKIIHH.

COopka MoJIeNH IIEKTPOMarHUTHOT'O Te€HEepaTopa.

Paszgen 5. Kosre0anus v BOJIHEBI.
Tema 1. Mexanuueckue xkoneoanus.



Konebarenbhas cucrema. CBOOOJHBIC KOJICOAHUSI.

I'apmonnueckue konebanna. Knaematndeckoe 1 TMHAMHYECKOE OIMHCaHHE. DHEPreTHYecKoe
omncaHue (3aKOH COXpaHCHHWS MEXaHW4YeCKOW OHHepruu). BBIBOA IMHAMHYECKOTO OIHMCAHUS
TApPMOHHYECKUX KOJIEOAHUI U3 UX SHEPTEeTHIECKOTO U KHHEMATHIECKOTO OMTHMCAHHS.

Ammumrtyna u ¢aza konebanuii. CBsi3b aMIUIMTYIBl KOJEOAHWH HCXOMHON BENWYUHBI C
aMIUTUTYIaMH KoJIeOaHui e€ CKOPOCTU M YCKOPEHHUSI.

[lepuon u wactora konebGanuid. [lepron mMamblx cBOOOIHBIX KOJIEOaHUI MaTeMaTHUECKOTO
MasTHHKA. [lepron cBoOOTHBIX KoNebaHui IPY>KWHHOTO MasTHHKA.

[lonsTHe o 3aTyxarommx KosieOaHusix. BoiHyxkneHHble konebanus. Pesonanc. Pezonancuas
KpuBas. Bnusane 3aTyxaHus Ha BUJ pe30HAHCHOMN KPUBOH. ABTOKOJICOaHWS.

TexHuueckne YCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCH: METPOHOM, 4Yachl, Kauelu,
MYy3bIKaIbHbIE HHCTPYMEHTHI, ceicMorpad.

Hemoncmpayuu.

3anuch KonebaTeIbHOTrO IBIKEHHS.

Habnronenne He3aBHCHMOCTH TIEpUOa MANIBIX KOJIEOaHUH Tpy3a Ha HUTHU OTAMILIUTYIBL.

HUccnenoBanue 3aTyxaromux KojaeOaHUH 1 3aBUCUMOCTH TIEpUOia CBOOOAHBIXKONIEOaHHIA OT
COIIPOTHUBJICHUS.

Uccnenopanue KoseOaHuit rpysa Ha  MAacCUBHOM py>KUHE c

HeNbI0()OPMHUPOBAHNS TIPEACTABICHHIH 00 MICATHPHON MOIETTH
MPYKHHHOTO MasATHUKA.

3aKoH COXpaHEeHHUs SHEPTHHU MPH KoNeOaHMsIX Ipy3a Ha npykuHe.HMccnenoBanue BEIHYKICHHBIX

KoJeOaHuil.

HaGmonenme pesonaHca.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

Nsmepenne neproaa CBOOOIHBIX KoJebaHui HUTSIHOTO u
MPY>KHHHOTOMas THUKOB.

Wzyuenne 3aK0HOB JABMKEHHUS TEJIa B X0JIe KoJieOaHMii Ha ynpyrom nojsece.3yuenue

JIBIDKEHHS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBaHye SHEPTUY B TIPYKHUHHOM MasiTHUKE. MccnenoBanue

yOBIBaHHUS aMILUTUTY/IbI 3aTyXarIUX Konebanuii.ccnenosanue

BBIHYKJICHHBIX KOJICOAHU.

Tema 2. InekmpomazHummuole Ko1eOaAHUA.

KonebartenbHbiii  koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIC KOJICOAHHS B UICATHLHOM
konebarensHoM KoHType. ®Dopmyna Tomcona. CBsizp aMIUIMTYIbl 3apsiia KOHICHCATOpa C
aMILUTUTYIONW CHIIBI TOKA B KOJieOaTeTbHOM KOHTYpE.

3aKoH COXpaHEHHS SHEPTHH B UIeAIbHOM KOJIe0aTeTbHOM KOHTYpE.

3aryxaromue  JJICKTPOMArHUTHble  KoyeOaHus.  BbIHYXKIEHHBIE  3JEKTPOMarHUTHBIC
KoJieOaHwsI.

[lepemeHHBI TOK. MOIIHOCTh MMEPEMEHHOTO TOKAa. AMILTUTYIHOE U JISHCTBYIOIEE 3HAYCHHE
CWJIBI TOKa Y HATIPSDKEHUS TIPU PA3IIMYHON (OopMeE 3aBUCMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.

CuHyconmanbHBIA TIEpeMEHHBIA TOK. Pe3ncTop, KoHaeHcaTOp M KaTyIIKa MHIyKTHBHOCTH B
LIEMU CHHYCOUAAILHOTO MTepeMEeHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsokeHui.

Wneansueiii Tpancdopmarop. IlponsBoncTBo, mepenada u MOTPEOJICHUE SIEKTPHUECKON
SHEPTHH.

OKOJOTHYECKNE PUCKHA TIPU TPOU3BOJCTBE ANIEKTpodHepruu. KynbTypa wuCIONb30BaHUS
3JIEKTPOIHEPTUU B IOBCEAHEBHOMN KU3HHU.

TexHUYeCKHE YCTPOMCTBA U TEXHOJIOTHYECKHIE MPOLIECCHI: AIEKTPUIECKH 3BOHOK, TeHEpaTop
MIEPEMEHHOTO TOKA, JINHUH 3JICKTpOIepe1ay.

Jemoncmpayuu.

CB00O/IHBIE 3JICKTPOMAarHUTHBIC KOJICOaHHSI.



TOKa.

3aBUCHMOCTD YaCTOThI CBO60,I[HI>IX KOJIEOAaHHH OT WHAYKTHUBHOCTH U éMKOCTI/IKOHTypa.
OCI_[I/IJ'IJ'IOI‘paMMBI SJICKTPOMArHUTHBIX KOJICOaHMIA. FeHepaTop

HE3aTyXaromux 3JICKTPOMAarHuTHBIX KOJ'IC63HI/II>1.MO)1€J'II>

SJICKTPOMAruuTHOT'O Ir'€HEpaTopa.

BbIHy)KI[eHHBIC CUHYCOUOAJIbHBIC KoJieOaHus.

PCSI/ICTop, KaTylika MHAYKTUBHOCTU M KOHACHCATOP B LCHHU IEPEMCHHOIO

Pe3onanc OpU  IOCJIENOBaTEIbHOM COEJMHEHUH pesucropa,
KaTyLIKU

HWHAYKTUBHOCTU U KOHJACHCATOPA.

YCcTpoHCTBO M IPUHIUI ACHCTBHSA TpaHchopmaropa.

Moiesnb TUHUH 3TEKTPOTIepe1an.

Yuenuueckuii 3xcnepumenm, nabopamoprvie padomol, RPAKMUKYM.

Nzyuenue Tpancdopmaropa.

HccrenoBanne EpeMEHHOT0 TOKa Yepe3 MOCIIeI0BATEIbHO COSTMHEHHBICKOHIEHCATOD,

KaTyIIKy ¥ pe3UcCTop.

H36HIO[ICHI/IG SJICKTPOMArHuTHOT'O pE€30HAaHCa.

HCCHGI{OB&HI/IC pa6OTI)I HUCTOYHHUKOB CBE€Ta B LICIIU IIEPEMCHHOI'O TOKA.

Tema 3. Mexanuueckue u ITEKMPOMACHUMHbBLE 60/IHbL.

Mexanndeckue BOJIHBI, YCJIOBUS UX PACHIPOCTPAHCHUA. HOHCpC‘IHLIC " MMPOAOJIBHBIC BOJIHBI.

[epuon, ckopocTh pacnpocTpaHeHus ¥ AJUHA BOJTHBL. CBOWCTBA MEXaHHUYECKHX BOJIH: OTPaKEHHE,
npejomieHue, nHTepdepeHus u T paKuus.

3Byk. CkopocTs 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3Byka.lllymoBoe 3arpsizHeHue
OKpY’Karollen cpeibl.
OJeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS M3JTy4EHHs 3JEKTPOMATHUTHBIX BOJIH.

B3anMHas oprueHTanus BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE.

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa’keHHE,
IpeIOMIICHUE, TOJISIpU3aLyst, HHTepdepeHus 1 An(paKuus.
[Ikana >MeKTPOMarHUTHBIX BOJH. IIprMeHEeHHEe 31eKTPOMAarHUTHBIX BOJH BTEXHHKE U OBITY.
[IpuHIMIEl paguoCBsI3H U TeNeBUIeHUA. Paguonokanys. DneKTpoMarHuTHOE
3arpsi3HEHHE OKPYKArOLIEeH Cpebl.
TexHuueckne YCTpOWCTBA M MPAKTUUECKOE NPHUMEHEHHE: MYy3bIKalbHble HHCTPYMEHTBHI,

pazap, paguonpuéMHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBU-nieus, ynpTpa3BykoBas AMarHOCTUKA B
TEXHUKE ¥ MEIHLINHE.

Jemoncmpayuu.

OO6pazoBaHKe U pacpoCcTpaHEHHE NONIEPEUHBIX U IPOJOIbHBIX BosIH. Konebumromneecs Teno kak
HCTOYHUK 3BYyKa.

3aBHCHUMOCTD JIJIMHBI BOJHBI OT 4acTOTHI Kojiebanuii. Habmronenue orpaxkenus

U TIpEeJIOMJICHUSI MeXaHn4ecKuX BoJiH. Habmonenue narepdepennn u

TQpaKIi MEXaHUIECKUX BOJIH. AKYCTHUECKHI PE30HAHC.

CBoliCcTBa yIbTpa3ByKa U €r0 IPUMEHEHHE.

HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAON MYaCTOTOM KOJIEOAHHIA.
Uccnenopanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHUE,IPEIOMIICHHE, TTOJsIpr3anus, Tudpakius,

uHTEpEepeHLnsI.

O6napyxenue nHPPaKpacHOTO U YIBTPaA(HOIETOBOTO H3ITYICHHI.

Yuenuueckuii 5xcnepumenm, nabopamopnvie pabomol, RPAKMUKYM.

N3yuenue napaMeTpoB 3ByKOBOU BOJIHBI.
N3yuenue pacrpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.



Tema 4. Onmuka.

IIpsmonuHeitHOe pacnipocTpaHEHUE CBETa B OAHOPOAHOU cpexe. JIyu cpera.
ToueyHbIil HICTOYHUK CBETA.

OTpakeHre cBeTa. 3aKOHBI OTpakeHHWs cBera. llocTpoeHHME W300paKEHHWA B IIIOCKOM
3epkaiie. Cheprueckue 3epKaa.

[Mpemomiienue cBera. 3aKOHBI MPEIOMIICHHUS CBEeTa. AOCOIIOTHBIN IMOKa3aTelb MPEIOMIICHUS.
OTHOCHUTENBHBIN TMOKa3aTeNlb IperomieHus. [1oCTOSHCTBO 4acTOTHI CBETa M COOTHOIICHUE [JIMH
BOJIH MPHU MEPEX0e MOHOXPOMATHUYECKOTO CBETauepe3 IPaHUIly pas3jiesia IByX ONMTUYECKUX CPE/l.

Xon nyweir B mpusMme. [ucmepcusi cBeta. CIOXKHBIM cocTaB Geloro cBeTa.

IiBer.

ITonnoe BHyTpeHHEe oTpaxkeHue. [IpenenbHplid yron NoMHOro BHYTPEHHETO OTPaKEHUSI.

CoOwupatomye u paccenBaronne JUH3bI. ToHKas arH3a. DOKYCHOE pacCTOSIHAE U ONTHYEeCKast
cHJla TOHKOW JIMH3BL. 3aBHCUMOCTH (POKYCHOTO PACCTOSHHSA TOHKOH C(EepUvecKoil JWH3BI OT eé
TE€OMETPHUU U OTHOCUTENIBHOTO TTOKA3aTeNsl IPETOMIICHHSL.

@opMyI1a TOHKOM JIMH3BIL. Y BEJIINYEHHUE, 1aBAEMOE JIMH30MU.

Xon my4a, IpOIIEANIEro JUH3Y MO MPOU3BOJIBHBIM YITIOM K €€ IIaBHOM ONTHYECKOW OCH.
[TocTpoenne n300pakxeHU TOUKU U OTpe3Ka NPAMON B COOMPAIOIINX U PACCEHBAOLINX JIMH3aX U X
CHUCTEMaX.

OnTrueckue npudopsl. Paspemaromas ciocoOHOCTh. ['71a3 Kak onTryecKas cucrema.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKON ONTUKU.

Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHbIC HICTOYHUKH. Y CIIOBUS HAOJIIOCHMS
MaKCUMyMOB U MUHHUMYMOB B MHTEp()EpPEHIIMOHHON KapTHHE OT JIByX KOTEPEHTHBIX MCTOYHHUKOB.
[Tpumeps! kmaccnyeckux UHTEPPEPSHIIUOHHBIX CXEM.

Hudpaxnus cera. JJudpakuuonnas pemerka. Y cioBre HaOMOASHUS TIaBHBIX MAaKCUMYMOB
MIPU TaJICHUH MOHOXPOMAaTHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuyeckue yCTPOWCTBA W TEXHOJOTHMYECKHE TMPOLECCHI: OYKH, JIyNa, MepUCKOI,
(doToanmnapar, MUKPOCKOII, MPOCKIIMOHHBIN allapar, MPOCBETIICHUE ONTHUKH, BOJIOKOHHAS OITHKA,
ndpaKoHHAsT PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue mpeaoMiIeHHs CBETa.

Habonenue mosHoro BHyTpeHHETro OTpakeHus. MoJienb CBeToBO1a.

HccnenoBanre xo/1a CBETOBBIX IYYKOB Y€pe3 IUNIOCKONApaIeNbHYIO IUNIACTHHY U IPU3MY.

HccnenoBanne CBOWCTB M300paXeHUl B  JHH3aX.

Mozenu MUKPOCKOTIA, TEIECKOTIa.

HaOmonenne  wHTEpepeHIH  CBeTa.

HaGnronenne 1BETOB TOHKMX IUIEHOK.

Habnronenne audpaxuuu cera.

Uzyuenne nu¢paxkunonHoi pemérku. Habmronenue

mudpaxnuoHHoro crekrpa. Habmonenune nucnepenn

CBeTA.

Habnronenue nonspusannu cBera.

[IpumeHeHne  MONAPOMIOB Ui M3YYCHUS  MEXaHMYECKUX  HANpPSHKCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, npakmuxym. izmepenune

roKasareJsi PeJIOMIICHHsSI CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PAacCTOSHHS OT BelIecTBa (Ha MpUMeEpe KUAKUX
JIWH3).



N3mepenne GoKyCHOTO pacCcTOSHUS paccenBaromux JuH3. [lomydeHne

M300pakKeHHs B CUCTEME U3 TUIOCKOTO 3epKaja v uH3bLIlonydenne

M300paXKeHHS B CHCTEME U3 JBYX JIH3.

KoHcTpyrpoBaH#e TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpaxium, nHTEpPEPEHINH U TOIIPU3AINH cBeTa. 3ydeHne nonspusanuu
CBeTa, OTPaXKEHHOTO OT MIOBEPXHOCTH UAIIEKTpHKa.M3ydenne naTepdhepeHnny JrazepHoro
M3ITy4YeHsI Ha ABYX IIEIsX.

Hab6monenune mucnepcum.

Habnronenue u uccnenosanue nudpakuuoHHoro cnekrpa.Mizmepenue

JUIMHBI CBETOBOI BOJIHBI.

[Tonmy4eHue criekTpa U3JIy4yeHHs CBETOANO A IIPU OMOLIH AU(PPAKIIHOHHON PEIIETKH.

Paznen 6. OCHOBBI CHIENMAJILHOMH TEOPHH OTHOCUTEILHOCTH.

I'panunsl mpuMeHuMoOcTH Kiaccuuecko MexaHukH. [locTymaTel cnenmanbHON Teopuu
OTHOCHUTEIBHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHOW  HMHTEpBAll. [MpeobOpazoBanms  Jlopenma.  YcioBue
MMPUYINHHOCTH. OTHOCHUTENBLHOCTD OIHOBPEMECHHOCTH. 33MCZ[JI€HI/IC BPEMCHU U COKpAIICHUEC TJINHBI.

OHeprus 1 UMITyJIbC PENSITUBUCTCKON YaCTULIBI.

CBsi3b Macchl ¢ 3HEPTHeN U UMITYJIbCOM PENSATHBUCTCKON YacTULIbl. DHEPrus MOKOSI.

TexHuueckue ycTpoiCcTBa M TEXHOJOTMYECKUE IIPOLIECCHI: CIIyTHUKOBBICIPUEMHHUKM,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YdeHUueCKui IKCTIEpUMEHT, T1abopaTopHbIe pabOThL, MPAKTHKYM.

Omnpenenenue UMITyJIbCa U SHepruu PEISATUBUCTCKUX JaCTHILL

Paznen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKynapHo-801H060I 0yanusm.

PaBHOBecHOe TerioBOE M3NydeHHE (M3IydeHHE aOCOMIOTHO YEPHOTO Teia).
3akoH cMmemenus Buna. I'unoresa [Imanka o kBaHTax.

®oToHBI. DHEPTHUs U UMIYJIbC (POTOHA.

dotoaddexr. OnbiTel A. I'. CroneroBa. 3akoHbl poToddekra. YpaBHeHHE IHHIITEHHA IS
dotoaddexra. «Kpachas rpanuiia» Gorosaddexra.

JaBneHue cBeTa (B 4aCTHOCTH, JIaBICHUE CBETa Ha a0COJIIOTHO MOTJIOLIAIOUIYIO U aDCOIIOTHO
oTpaxkarolyio nosepxHocTs). OneiTel [1. H. JleGenena.

BonHoBele cBoiicTBa yactul. BosHbl ae bpoins. Jlnuna BosHbl ae bpoiins u pasmepsl
00JIaCTH JIOKANM3aIMK JBWKYIIEics yacTuibl. KopmycKynsapHo- BoHOBOW ayanu3M. Jdudpakmums
3JIEKTPOHOB Ha KpHCTaJIax.

Crnenuduka uzmepennii B Mukpomupe. CooTHouieHus Heotpeaenénnocreii [ eiizenoepra.

TexHUUeCKHe YCTPOHCTBA M TEXHOJOTHYECKHE IPOIECCHI: CHEKTPOMETP, (OTOIIEMEHT,
(hoTOIaTUUK, TYHHEIILHBIH MHUKPOCKOIL, COJTHEUHas1 OaTapesi, CBETOANO/.

Hemoncmpayuu.

®doToaddeKT Ha ycTaHOBKE ¢ LIMHKOBOMH I1acThuHoU. VccineqoBanue 3ak0HOB

BHemIHero Gotoaddexra.

Uccnenosanue 3aBUCHUMOCTH COTIPOTUBJICHUS MIOJIyTIPOBOJHUKOB

Ceeronnon.

Conneunas OaTtapes.

Yuenuueckuii sxcnepumenm, nadopamopusie pabomot, npaKmuxym.

Uccnenoanue portopesucropa.

Namepenne noctositHoi [Tnanka Ha ocHOBe MccaenoBanus ¢porodddexra. Mccnenopanue

3aBHCHMOCTH CHJIBI TOKa YepE3 CBETOANOA OT HanpsikeHus. Tema 2. Quzuka amoma.

OmnbITHI 10 UCCIIEAOBaHMIO CTpoeHus aToMa. [Inanetapaas Mogens atroma Pesepdopra.

[locrynatel bopa. M3nydenune u moryomenre (OTOHOB IpU MEpexojne aToMa C OJHOTO
YPOBHS 3HEPIUU Ha Jpyroi.

(modoTory

OTOCBCI]



Buner criektpoB. CriekTp ypoBHEH SHEPTHHN aTOMa BOJAOPOAA.

CroHTaHHOE U BBHIHYKJICHHOE U3IIy4YeHHe cBeTa. Jlazep.

TexHu4ecKue ycTpocTBa U TEXHOJOTHYECKHUE MPOLECCHI: CIIEKTPaJbHbIAHAIN3
(CeKTpocKoIr), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopgens onsita Pezepdopna.

Hao6mronenune muHEHYIaThIX CIICKTPOB.

VYcTpoiicTBO U AelicTBUE CUETUMKA MOHU3NPYIONNX YacTull. OnpeaeneHue

JUIMHBI BOJIHBI JIA3€PHOT0 U3JIy4YEHUS.

Yuenuueckuit 3xkcnepumenm, nadopamopnvie padomot, NPAKMUKYM.

HaGumoienue mMHEHYaTOr0 CEKTpA.

HccnenoBanue crnekTpa pa3pesKeHHOIO0 aTOMAPHOTO BOAOPOJA M H3MEPEHHE MOCTOSHHOU
Pun6epra.

Tema 3. @uzuxka amomnozo A0pa u 31eMEeHMAPHBIX YACHMUY,.

Hyxmonnas monens simpa I'eiizenOepra—MBanenko. 3apsn smpa. MaccoBoe dYmcio sijpa.
N3otonsl.

PagnoakTuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM M TO3WTPOHHBIA OeTa- pacmaxa. ['amma-
W3ITy4YeHHe.

3aKkoH paJMOaKTUBHOIO pacmnajna. PaavoakTuBHBIE U30TONBI B mpupoze. CBoicTBa
HWOHU3UPYIOUICTO H3JIy4YCHU. Bnusuue PaaAOAKTUBHOCTH Ha XKUBBIC OpPraHU3MBI. EcrtecTBennbIit
¢don uznyueHus. [lozumerpusl.

DHeprus CBsI3W HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt maccel smpa.

SAnepusie peakiuu. JleneHue u cuHTe3 sAnaep. AnepHeie peakTopsl. [Ipo0iieMbl ynpapisieMoro
TEPMOSIACPHOTO CUHTE3a. DKOJIOTHYECKHUE ACTIEKThI Pa3BUTHUSAICPHON SHEPTETUKH.

Meroapl perucTpaiud M HUCCIENOBAaHUSA DSJIEMEHTapHbIX dacTul. DOyHAaMeHTalbHbIE

B3auMoOJAeHCTBUs. BaproHbl, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtannaptHoil Monenn. KBapK-TiIrooHHAs MOJIENb aIpOHOB.

®dusuka 3a npeaenamu CranaapTHoi Moaenu. TEMHas MaTepusi 1 TEMHAs SHEPTHSL.

EnuncTBo pusnyeckoit kapTuHBI MUpA.

TexHuueckne ycTpoilcTBa M TEXHOJIOTMYECKHE IPOLECCHl: NO3UMETp, Kamepa Buibcona,
SIICPHBIN pPeaKTop, TEPMOSAEPHBII PeakTop, aToMHasi 60M0a, MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomul, npaKmuKym.

HUccnenoBanue TpekoB yacTHil (1o rotoBeIM (ororpadusim). Mccienoanue

PaaroaKTUBHOTO ()OHA C UCIOJIb30BaHUEM Jlo3uMeTpa.l3yuenue nornomenus oeta-

YaCTHIl ATFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMHY U ACTPOPU3UKH.

Otamnbl pa3BUTHS acTpoHoMuu. lIpuKiTamHOe W MHUPOBO33PEHUECKOE 3HAUECHHE aCTPOHOMUMU.
[IprMEHUMOCTD 3aKOHOB (DU3UKHU JJIs1 O0BSICHEHHS TPUPOIbI KOCMUYECKUX 00BEKTOB.

Mertoapl acTpoHOMHUYECKHX wucciiefoBaHuid. COBPEMEHHBIE ONTHYECKHAE TEJIECKOIIHI,
PaJAMOTENECKOTIBI, BHEATMOC(EpHAsi aCTPOHOMHUSL.

Bun 38é3nH0T0 HebOa. Co3Be3aust, SpKue 3BE3/IbI, TUIAHETHI, X BUANMOE JIBIXKEHHE.

CoJtHeyHasl cHCTeMa.

Comnre. Comaednast akTHBHOCTD. VcTounuk 3uepruu CoTHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CIEeKTPaJIbHBINA KJIACC — CBETUMOCTBY.
3BE3pI TIIABHOM IIOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY IS 3BE3J TJIaBHOM
rocienoBaTenpbHOCTH. BHyTpeHHee cTpoeHme 3BE3M. COBpEMEHHBIE IMPEACTABICHUS O
MPOUCXOXKIeHUH 1 HBOITFOIIH COJTHIIA U 3BE37]. DTaIbl )KU3HH 3BE3I.

Mneunsiit [IyTs — Hama I'amaktuka. [lomoxxerne u asmxenue Conama B ['anaktuke. Twrmb
rajakTuk. Pagumoranaktuku u kBa3zapsl. UEpHBIC IBIPHI B SIpaxX rajJakTHK.



Bcenennas. Paciimpenne Beenennoii. 3akon Xa066ma. Pazberanue rajakTuk.
Teopus bonbiioro B3psiBa. PenukToBOE U3NTyYeHUE.

MacmrabHas  cTpykTypa Bcenennoit.  MertaranakTuka.

Hepeménnrle mpobiaeMbl acTpOHOMUHU.

Yuenuueckue nabnwooenus.

Habnronenust 38€31H0r0 HeOa HEBOOPY)KEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl ONpeAeIeHUs TION0KEHHsI HeOEeCHBIX 00BbEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3 st CeBEpHOTo MOMyIIapys U APKUE 3BE3BI.

Ha6monenus B Teneckomn JIyHBI, TaHET, TyMaHHOCTEH ¥ 3BE3IHBIX CKOTUICHHM.

Du3nyecKuil NPAKTUKYM.

CrniocoObl M3MepeHus: (PU3NUECKUX BEIWYMH C WCIOJIB30BAaHMEM aHaJOTOBBIX M IH(POBBIX
HU3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTEIIHHBIC
MOTPEIIHOCTH U3MepeHnH pr3ndeckux BennyuH. OLeHKa rpaHul] MOTPEIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHH, MCCIEIOBAaHMA 3aBUCHMOCTEH (PU3MYECKHX BEIMYMH,
MpoBEpKa TPENJIOKEHHBIX THIOTe3 (BHIOOp M3 paboT, ONMMCAaHHBIX B TEMaTHYECKHX pa3zeiax
«YYeHHUYECKUH IKCTIEPUMEHT, JIADOpaTOPHBIE paOOTHI, IPAKTHKYM).

O06o00maromnee NOBTOPEHNE.

O06001mmenne 1 cucTeMaTu3alus COAEePIKaHus pa3felioB Kypca «MexaHuKay,
«MonekynsapHas (Qu3MKa M TEPMOAWHAMHKA», «INEeKTpoAuHamMuKa», «KoneOGaHUs W BOIHBD),
«OCHOBBI ~ CIICIUAILHOM TEOPUU OTHOCHTCIBHOCTH», «KBaHTOBas ¢usuka», «DJIEMEHTHI
ACTPOHOMUH U acCTPOPUIUKI.

Ponp ¢Qu3ukn W acTpOHOMUM B DKOHOMHYECKOW, TEXHOJOTHYECKON, COIUAIBHON U
THYECKOHN cepax IesTeTbHOCTH YelI0BEKa, pOjib U MeCTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOMN
HAayYHOW KapTWHE MHUpA, 3HAUEHHUE OIMCATENbHOH, CHCTEMAaTHU3WPYIOUIeH, OOBSICHUTENBHON U
MIPOTHOCTHYECKON (yHKIHMHA (DU3MUECKON Teopuu, poilb (HU3MUYECKOW TEOpuU B (HOPMUPOBAHUHU
MIpeCTaBIeHNH O (HU3MUYECKOW KapTHHE MUpPa, MECTO (PM3UYECKON KapTHHBI MUpa B OOIIEeM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX MTPEJICTABICHUN O IPUPO/IE.

MesknpenMeTHbIe CBSI3H.

Uzyuenne kypca ¢usuku yrimyon€HHoro ypoBHS B 11 kitacce ocymiecTBIsSIETCS ¢ y4ETOM
COJIEpIKATENLHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpadun
Y TEXHOIIOTHH.

Mesxcnpeomemnole NOHAMUA, C8A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NOZHAHUSA:
SIBJICHUE, HAy4HbIH (hakT, THIOTe3a, (QU3NUECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOJIOJICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNUE, MOJENh, W3MEPEHHE, MOTPEIIHOCTH H3MEPEHUM, M3MEpUTEIThHBIE
puOOopHEI, UG POBast 1A00PATOPUSL.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUW. TpuroHomerpuueckue (QYyHKIUH: CHHYC,
KOCHHYC, TaHTEHC, KOTAHI€HC, OCHOBHOE TpPHUIOHOMETPHUYECKOE TOXAECTBO. BekTopel M uX
MPOEKIIMM HAa OCH KOOPJIWHAT, CIOXECHHWE BEKTOPOB. [IpoM3BOIHBIE 3JEMEHTApHBIX (YHKIIHH.
[Tpu3Haku mogoOust TPEYTONILHUKOB, OIIpeelIeHHE TUIONIA I IIIOCKUX QHUTYp U 00bEMa Tell.

Buonozua: >nextpuyeckue ABIEHUS B )KHBOW MPUPOAE, KOJeOATeIbHBIE TBUKCHHUS B KUBOM
MPUPOZIE, OSKOJOTHYECKWE PHUCKH TIPU TPOM3BOJACTBE JJIEKTPOIHEPTHH, DIIEKTPOMArHUTHOE
3arpsi3HEHNE OKPY KAroIel Cpebl, yIbTPa3ByKoBasi AUarHOCTHKA B MEIUITUHE, ONTHYECKUE SIBIICHUS
B JKUBOH IIPUPOJE.

Xumua: CTpOoeHHE aTOMOB M MOJIEKYN, KpPHUCTAIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKY, CIEKTPaJIbHBIM aHATHU3.

T'eozpaghua. marutHble TONMIOCa 3€MJIM, 3aJ€KHM MAarHUTHBIX pyJ, (GOTOCHEMKA 3EMHOM
TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: TpuMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, JJIEKTPOJBUTATEIb
Sxobu, TreHepaTOp MEPEeMEHHOr0 TOKa, MWHAYKIUOHHAs I[e4b, JIMHUM 3JIEKTpolepenad,
JJIEKTPO/ABUTATENb, pajap, paAUONPHEMHHUK, TENEBU30p, aHTeHHa, TenedgoH, CBY-neus,
yIBTPa3ByKOBasi JAUArHOCTHUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmapat, BOJIOKOHHAS ONTHKA, COJTHEYHAs OaTapesi, CITyTHUKOBBICTTPHEMHUKH,
siIepHast SHEPTETUKA U IKOJIOTMUECKHUE ACTIEKTHI €€ pa3BUTHSL.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEAHET'O OBLIET'O OBPA3OBAHMAJIMYHOCTHBIE PE3VYJIBTATHI

JJMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS yueOHOro mpenmera «®dusnka» HOIKHBI OTpaXkaTb
TOTOBHOCTH M CIIOCOOHOCTH OOYHYaIOIIMXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3HULMEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTALNH, O3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIINX TPaAULIHUOHHBIM EHHOCTSIM POCCHHCKOTO OOIIECTBa, pacIiMpEeHHe KU3HEHHOTO
OIBITA U OIIbITA ACSATEIBHOCTH B MPOLECCE PEAIM3ALMY OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOMN
JESATENBHOCTH, B TOM YHCIIE B YaCTH:

IrPa:kIAHCKOI0 BOCIIUTAHMS:
* cOPMUPOBAHHOCTh  TPXKIAHCKOH MO3MLIMU  OOydarolierocss Kak akTHBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 0OOIIECTRa;
* IPUHATHE TPATUIMOHHBIX OOIICUEIIOBEYECKHX T'yMaHHUCTUYECKUX W JIEMOKPATHYECKUX
LICHHOCTEIA;

* TOTOBHOCTh BECTH COBMECTHYIO [ESTEIHbHOCTh B HMHTEpecax TPakAaHCKOTo oOlIecTBa,

y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHOI OpraHu3aliu;

* YMEHUE B3aMMOJICHCTBOBATh C COLMAJIBHBIMM HHCTUTYTaMU B COOTBETCTBHM C UX

(YHKUMSIMH 1 Ha3HAYCHUEM;
* TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKON ACSITEIILHOCTH.
NMATPHOTHYECKOT0 BOCIIMTAHUS:
* cpOpPMHUPOBAHHOCTH POCCUICKOH IpakIaHCKOH MCHTUIHOCTH,IAaTPUOTU3MA,
* IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSIM POCCUMCKUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
* chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO TIOBEICHHS,;
* CIIOCOOHOCTH OIIGHUBATH CUTYAIMIO W IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YYEHOTO;
* OCO3HAHHE JIMYHOT'O BKJIaJa B IOCTPOCHNUE YCTOHYMBOIO Oy IyLIero.

ICTETHYECKOT0 BOCTIMTAHMUS:
* 5CTETHYECKOE OTHOIICHHE K MHpY, BKIIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, IPHCYILIETO
¢du3nuecKkoii HayKe.
TPY/10BOT0 BOCIIUTAHUS:

* MHTEPEC K PA3IMYHBIM cepaM MpodeCCHOHAIBHOM NEATEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (pu3uKOI U TEeXHUKOH, YMEHHE COBEpPIIaTh OCO3HAHHBIN BHIOOP Oymaymieit mpodeccun u
pean30BhIBaTh COOCTBEHHBIC )KHU3HCHHEIC TIJIaHbI;

* TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B obOnactu (pu3MKu Ha
MPOTSKCHUH BCEH JKU3HU.

IKOJOTHYECKOro BOCIIMTAHUS

* c(hOPMUPOBAHHOCTh SKOJIOTUYECKOH KYIbTYphI, OCO3HAHHE TII00ATBHOTOXapaKTepa
AKOJIOTHYECKUX TIPOOIIEM;

* IUIAHUPOBAHUE M OCYIIECTBICHUE ACWCTBUH B OKPYXKAIOIICH Cpe/ie HAOCHOBE 3HAHUS
IeJIel yCTOMYNBOTO Pa3BUTHS YEJIOBEUECTBA;

* pacUIMpeHHe OMbITa JIEATEILHOCTA IKOJOTHYECKON HAIMPaBIEHHOCTH HAOCHOBE
MMEIONTNXCS 3HAHUH 110 (PU3UKE.



LHEHHOCTH HAYYHOI'0 MO3HAHUS:
* ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(hm3uyIecKoil HAyKH;
* OCO3HAaHHUE IICHHOCTH HAYYHOW AEATeNbHOCTH, TOTOBHOCTh B MpoLEcce M3ydeHHs (PHU3UKH
OCYILECTBISTh MPOEKTHYIO M HCCIENOBATENbCKYIO JEATENIbHOCTh WHAWBUAYAIBHO W B
rpyImme.

METANPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/IbHbIE YHUBeEPcATbHbIE YueOHbIe NeiicTBusaba3zoBbie
JIOTHYEeCKHUe TelHCTBUA:
* CAMOCTOSTEIIBHO (hopMyITHUpOBaTH i aKTyaJIn3UPOBATh
po0JIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
* OTIPENENATE EIN JACATEIBHOCTH, 3a4aBaTh IMapaMeTPhl U KPUTCPHH MXIOCTIDKCHUS,
* BBISBIIATH 3aKOHOMEPHOCTH U TPOTHBOPCUHS B
paccMaTpuBaeMbIX(PU3NIECKUX SIBICHUIX;
* pa3pabarTbIBaTh IJIaH pEmIeHUS MpoOJIeMbl ¢ yUIETOM aHAIM3a MMEIOUTUXCS
MaTepraIbHBIX U HEMaTepPHaIbHBIX PECYPCOB;

* BHOCHUTH KOPPEKTHBBI B JEATENBHOCTbD, OLICHUBATh
COOTBETCTBUEPE3YIHTATOB LIEJISIM, OLIEHUBATH PUCKH MTOCIIEICTBUN
JeSITENbHOCTH;
* KOOPJWHUPOBAThH U BBIIOJHATH paboty B YCIOBHSX

peaIbHOro,BUPTYANbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBHS;
* pa3BUBATh KPEaTHBHOE MBIIIJICHHUE NIPH PEIICHUH KU3HEHHBIX IPOOIIEM.
Ba3zoBrble ncciienoBarenbcKue 1eHCTBUA!
* BJIQJECTh HAYYHON TEPMHUHOJIOTHEHN, KIIFOUEBBIMU NOHATUAMH U METOAAMHU(PHU3NIECKON
HaYKU;

* BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW M TPOCKTHOM JESATENFHOCTH B 00JIACTH
(U3HUKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTIOMCKY METOJ/IOB PELICHUS
3a1a4 (PU3MYECKOTO COJCPKaHMs, IPUMEHEHHUIO Pa3IMYHbIX METOIOB TIO3HAHUS,

* BIQJICTh BHUJAMH JIESATEIBHOCTH IO IIOJYYEHHIO HOBOI'O 3HAHUS, €ro WHTEpIpETaIHy,
npeoOpa30BaHMIO U MPHUMEHEHHIO B PAa3IMYHBIX YYEOHBIX CUTYallUsIX, B TOM YHCIIE TPU
CO3/1aHNU Y4eOHBIX TPOEKTOB B 001aCTH (DU3HKH;

* BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSA3M W aKTYaIM3UpOBATh 33/1a4y, BBIIBUTAThH
THNIOTE3Y €€ pelleHHs, HaXOIUTh apryMEeHTHI ISl JOKA3aTelIbCTBA CBOMX YTBEPIKICHHH,
3a1aBaTh APaMETPbl U KPUTEPUU PELICHUS;

* aHAJTM3MPOBATH MOJYYECHHBIC B XOJI€ PEHICHHS 3aa4l pe3yIbTaThl, KPUTHYECKH OICHUBATH
UX JIOCTOBEPHOCTB, IPOTHO3UPOBATh N3MEHEHNE BHOBBIX YCIIOBUSIX;

* CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOMU ACATEIBHOCTH, B TOM
YHcie NPU U3YUCHUH PU3HKH;

* JIaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OIICHUBATH IPHOOPETEHHBIH OIIBIT;

* yMETh MEPEHOCUTD 3HAHUS no  Qusmke B TIPaKTHYECKYIO

00J1aCThKU3HEIESITCIILHOCTH;

* YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTe;

* BBIBUT'ATh HOBBIE UJICH, ITPEJIaraTh OPUTHHAIBHBIC TIOIXO/Ibl U PEIICHHUS;

* CTABUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHSL.

Pabora ¢ nndopmanmeii:

* BJIQJICTh HaBBIKAMHU TONy4eHUs] MHQopMarmu (QU3NIecKoro CoAepKaHHs M3 HWCTOYHUKOB
pasHbIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IOUCK, aHAU3, CHUCTEMAaTH3alHUI0 |
WHTEPIpETAIUi0 HHOOPMAIIUU Pa3InIHbBIX BUJIOB U (OPM NPECTABICHUS;

* OIICHUBATH JOCTOBEPHOCTh HH(OpMAIIHH;



* MICTIOJIB30BATh CPE/ICTBA WH(OPMAITMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3allAOHHBIX 3aJad C COOIIOJCHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHHKH OE€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX U 3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW O€30MacHOCTH;

* CO3/1aBaTh TEKCTHl (PH3MYECKOTO COJECpKaHUS B pa3IMYHBIX QopMatax ¢ y4ETOM
HazHadeHWs WH()OpPMAaIWKW W IIENIeBOM ayIOuTOpHH, BHIOWpas ONTUMANbHYIO (opMmy
MPECTaBIICHUS M BU3yaTH3aIlHH.

KomMyHuKaTHBHbBIE YHHBEPCAJIbHbIE yYeOHbIE AeiicTBUA:

* OCYLIECTBIIATH OOIIEHHE Ha YPOKax (PU3MKH U BO BHE-YPOUHOU JESITEIBHOCTH;

* pacrmo3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTYallMi M CMSAT4aTh KOH(IUKTSI,

* pa3BEPHYTO M JIOTMYHO M3JaraTh CBOI0 TOYKY 3PEHHUSI C MHCIOJIb30BAHHEM S3BIKOBBIX
CPEACTB;

* [IOHUMATh U UCIIOJIB30BATh NPEUMYIECTBa KOMAaHAHON M MHANBUAYAJIbLHON pabOThI;

* BBIOMpAaTh TEMAaTHKy M METOIBl COBMECTHBIX NEHCTBUI € Y4ETOM OOIIMX WHTEPECOB H
BO3MOXHOCTEH Ka)KIOr'0 YieHa KOJICKTHBA;

* IPUHUMATh LEJIM COBMECTHOM [ESTEIbHOCTH, OpPraHMW30BBIBATH U KOOPIAMHUPOBATH
JNEeUCTBUS 10 €€ JOCTIKEHHIO: COCTABIISTh IUIaH ACHCTBUHN, pacpesiesIATh POJIU C YIETOM
MHEHUH Y4aCTHHKOB, 00CYKAaTbPE3yIbTaThl COBMECTHOM PabOTHI;

* OLICHMBATh KAUYECTBO CBOETO BKJIa/Ia M KAYKIOTO YYACTHUKA KOMaH/bI B OOMINH pe3yabTaT 1o
pa3paboTaHHBIM KPHTEPHUSIM;

* pexsiaraTb HOBBIE IPOEKTHI, OLEHHBATH WIECH C IO3ULUHM HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

* OCYLIECTBIIATh TO3UTHBHOE CTPATETHYEeCKOE IIOBEACHHE B PA3IMYHBIX CUTYalUsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble  yHUBepcajibHble  y4deOHble  JAelCTBHUSA
Camoopranuszanus:

* CAMOCTOSITEJIBHO OCYILECTBIISITH ITO3HABATENILHYIO IEATEJBHOCTE B 00JacTH (U3UKU H
ACTPOHOMUH, BBISABIISITH IPOOJIEMBI, CTAaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

* CaMOCTOSITEJIBHO COCTABJISATh IUIAaH PELICHUS PAacdETHBIX M KAadyeCTBEHHBIX 33jad, IJIaH
BBIMOJIHEHUS TIPAKTHYECKOH paboThl ¢ Y4ETOM HMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPpeANOYTEHU;

* 1aBaTh OLECHKY HOBBIM CUTYalLlHsIM;

* pPacCIIMPATH PAMKH Y4€OHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOYTCHUH;
* JieJlaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 3a
pelieHue;
* OI[CHUBATh PUOOPETEHHBIN OTIBIT;
* CrIOCOOCTBOBATh (hOPMUPOBAHHUIO U MPOSIBIICHUIO 3PYIUIMK B 00J1aCTH (DU3UKH, TIOCTOSHHO
MOBBIIIATH CBOW 00pa30BATENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIHOHAJIbHbIN HHTEJUIEKT:

* 1aBaTh OIEHKY HOBBIM CHTYyalllsIM, BHOCHUTH KOPPEKTHBBHI B JEATENHbHOCTb, OICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIEJIAM;

* BJIaJIETh HABBIKAMU [103HABATEIILHON PEQIIEKCUH KaK OCO3HAHHS COBEPILAEMbIX NEHCTBUI 1
MBICIUTENBHBIX MPOLIECCOB, X PE3YJIBTATOB U OCHOBAHHUI;

* HCIIOJIB30BATh MPUEMBI PeICKCHH IS OLIEHKU CUTYaIlNH, BBIOOpa BEPHOTO PEIICHUS;

* YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

* IPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX [IPH aHAJIN3€ Pe3yJIbTaTOB AEATEILHOCTH;

* IPUHUMATH ce0sl, HOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

* IPUHUMATbh MOTUBBI U apTYMEHTHI IPYTHUX [IPH aHAJIN3€ PE3YIbTATOB AEATEILHOCTH;

* IPU3HABAThH CBOE MPABO U [IPAaBO JPYTUX HA OLIMOKH.



B mpomecce mocTmkeHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBI MO (PU3UKE IS
YPOBHSI CpeIHEro o0Imero oOpa3oBaHUS y OOYJAIOIIHXCS

COBEPIICHCTBYETCA SMOIMOHAIBEHBINA HMHTEJIEKT, TIPEATIOaT AFOTITHIA
c(hOpMHUPOBAHHOCTE:
® CaMOCO3HaHUs, BKJIFOYAKOLICT O CIIOCOOHOCTH IIOHUMATh CBOE

SMOIMOHAIBHOE  COCTOSHHE,  BHUJICTh  HANpaBICHUS  pa3sBUTHUS ~ COOCTBEHHOM
SMOLMOHATBEHOH cepbl, OBITh YBEpEHHBIM B cebe;

* CaMOpEryJIMPOBaHMs, BKIIOYAIONIET0 CAMOKOHTPOIIb, YMEHHE MTPUHUMATh OTBETCTBEHHOCTD
3a CBOE IOBEJECHHUE, CIIOCOOHOCTh ATaNTHPOBATHCS K SMOIMOHAIBHBIM H3MCHEHHSAM H
IPOSBIATH THOKOCTH, OBITH OTKPBITEIM HOBOMY;

* BHYTPEHHEH MOTHBALWK, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO LETH W YyCHEeXy,
ONTHMU3M, HHUINATHBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl 3 CBOMX BO3MOKHOCTEIH;

* SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTH MOHMMATh SMOIMOHAIBHOE COCTOSIHHE pPYTHX,
YUUTBIBaTh €TO IPH OCYHIECTBICHWH OOILICHHUS, CIIOCOOHOCTH K COYYBCTBUIO U
COIEPEKUBAHHIO;

* COLMAIBHBIX HABBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaUBATH OTHOLICHUS C JPYTHMH
JFOIBMH, 3200 THTBCSI, TIPOSBIISITH HHTEPEC U pa3peraTs KOH(PIUKTHL

NNPEAMETHBIE PE3YJIbTATBI

K xonmny obyuenust B 10 knacce npeaMeTHble pe3ynbTaThl HAa YIIyOJNEHHOM YPOBHE JOJKHBI
OTpaXkaTb CPOPMUPOBAHHOCTH Y 00yUAIOMINXCS YMEHHIA:

* IOHUMaTh pPONb (U3NKA B HOKOHOMHYECKOH, TEXHOJIIOTHYECKOW, HAKOJOTHYECKOH,
COLMANIbHOM U 3THYECKOH cepax HEsTEIbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKH B
COBPEMEHHOW HAyYHOM KapTHHE MHpA, 3HAUCHHE OMHCATEIBbHOH, CUCTEMATU3HUPYIOLIEH,
OOBSICHUTETFHOH ¥ TPOTHOCTHYECKOW (YHKIUH (U3WYECKOW TEOpHUH — MEXaHWKH,
MOJICKYJISIPHON (DM3UKH U TEPMOJIUHAMUKH, POJIb (U3NUECKONW TeOpuH B (HOPMHUPOBAHUH
npeacTaBieHuil o pusndeckoil KapTuHe MUpPa;

* pazIuyath YCJIOBHS NPUMEHUMOCTH Mojened (pu3nveckux Teld W IMpOLEeccoB (SIBICHHUMN):
WHepLUajdbHasg cHCTeMa OTcuéra, aOCOJMIOTHO TBEPAOE TENO, MaTepHalbHas TOUKa,
PaBHOYCKOpEHHOE JABIKEHHE, CBOOOAHOE MajeHue, abCOoNOTHO ynpyras aedopmanus,
abCOIOTHO YIPyroe u abCOIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJEINH ra3a, KUAKOCTH U
TBEPAOTO (KPUCTALUINYECKOTO) Tea, WICadbHBIA Ta3, TOUYEHHBIN 3apsAl, OAHOPOIHOE
JIEKTPUYECKOE T10JIE;

* paznuyath ycnoBus (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (HU3MUYECKHX 3aKOHOB, TIOHMMATh
BCeoOIIMi XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTb HCIHOJIb30BAHHS
YaCTHBIX 3aKOHOB;

* QHAIM3UPOBATh U OOBACHATH MEXAaHMUYECKHE IPOLECCH M SBJIECHUS, UCIOJb3YS OCHOBHBIE
MOJIOKEHNUSI M 3aKOHBl MEXaHWKH (OTHOCHTENBHOCTH MEXaHMYECKOIO JIBHIKEHUS,
(GopMyNbl KMHEMATHKH DPaBHOYCKOPEHHOT'O JBIDKEHHUs, mpeoOpasoBanus [amunest juis
CKOPOCTH W TIEpEeMEIIeHHUs, 3aKOHBl HbBIOTOHA, MPUHIMI OTHOCHTENbHOCTH I 'ammes,
3aKOH BCEMHPHOTO TATOTEHHS, 3aKOHBI COXPAaHEHHS HMITYJIbCAa M MEXaHUIECKON SHEPTHH,
CBA3b pabOTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOM OJHEpPTWH, YCIOBHUS DPABHOBECHS
TBEPAOrO Tena), MPH OSTOM HCIOJIB30BATh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCIIOBUSI NMPUMEHMMOCTH (M3WYECKUX 3aKOHOB: IpeoOpazoanmii [ ammmes,
BTOPOTO I TPETHETO 3aKOHOB HBI0TOHA, 3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUIECKOH
SHEPTHUH, 3aKOHA BCEMHUPHOTO TATOTEHHUS;

* QHATM3UPOBAaTh M OOBSCHATH TEIUIOBBIE IPOLECCHl M SIBICHHSA, HCIONB3YS OCHOBHBIE
nonoxennss MKT u 3akoHBI MOJIEKYIISIpHOH (DU3UKU U TEPMOJIMHAMUKHU (CBSI3b JaBIICHUS
WIEabHOTO Tra3a CcoO CpefAHEed KHHETHYECKOM OJHEpPruel TEIUIOBOrO [BUKEHHA U



KOHIIEHTpaIlMe ero MOJIEKYJl, CBA3b TEMIIEPATYPhl BEIIECTBA CO CPEAHEN KHUHETHUYECKOMN
JHEprueil TEIUIOBOrO MIBWKEHWS €ro 4YacTHWIl, CBs3b MaBJCHHS WICalbHOTO Ta3a ¢
KOHLICHTpalueld MOJEKYJ M €ro TemIieparypoi, ypaBHeHue MenaeneeBa—Kianeiipona,
MIEPBBIA 3aKOH TEPMOTUHAMHKH, 3aKOH

COXpaHEHHS SHEPTUH B TEIUIOBHIX IIPOIIECCax), IIPHU 3TOM HCITOIB30BaTh MAaTEMAaTHIECKOE
BBIPDA)KCHHE 3aKOHOB, YKA3bIBaThb YCIIOBHS NMPUMEHUMOCTH ypaBHeHHs MeHaeneeBa—
Knaneiipona;

* aHANTM3UPOBATh M OOBSCHATH IJIEKTPHUECKUE SIBICHUS, HCIIOIB3Ysl OCHOBHBIC TTOJIOKEHUS U
3aKOHBI AIIEKTPOJMHAMUKH (3aKOH COXPaHEHHUS dJIEKTPUUIECKOro 3apsna, 3akoH Kymona,
MOTEHIUAIBHOCTD 3JEKTPOCTATUYECKOTO MOJISL, MPUHIUI CYNEPIO3ULUN NEKTPUUIECCKUX
[oJIe, MpU 3TOM YyKa3blBas YCJIOBHMsS NPUMEHHMMOCTH 3akoHa Kynona, a Taxke
MPaKTHYECKH Ba)KHBIE COOTHOMICHHUS: 3aKOHBI OMa I y4acTKa HenH U U1 3aMKHYTOH
aNeKTpuIecKoi memnu, 3akoH Jxoyms—Jlenna, nmpasmia Kupxroda, 3axons @apanes st
ANEKTPOIIN3A);

* ONMMCHIBATh (PU3WYECKHE TIPOIECCHl W SIBIICHHS, WCIONB3ySd BEIWYHHBL: IepeMeIeHHe,
CKOPOCTb, YCKOPEHHE, UMIYJIbC TEla U CUCTEMBI TeJ, CUJIa, MOMEHT CUJIbl, JaBJICHUE,
MOTEHIIMANBbHAS YHEPTHS, KHHETHYECKasl SHEePTusl, MEXaHW4YecKasi SHeprus, paboTa CHIbI,
LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUja TSDKECTH, CHJIa YNPYroCTH, CUJla TpPEHUS,
MOIIHOCTb, SHEPTUs B3aMMOJCUCTBUS Tesa ¢ 3eMIeH BONM3KM €€ TIOBEPXHOCTHU, DHEPIHS
yrIpyrou nedopMaliiy MpyKUHbBI, KOJHMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Teia,
paboTa B TepMOJIMHAMHKE, BHYTPEHHSS SHEPrUs MIeaTbHOTO OJIHOATOMHOIO ra3a, paboTa
UJCaTBbHOTO Ta3a, OTHOCUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ| wmmeansHOTO TEIJIOBOTO
JIBUTATEIIsl;  DAJIEKTPUYECKOE  T0Jie,  HANpsHKEHHOCTh — BJIEKTPUYECKOTO  MOJA,
HaOpsLKEHHOCTh TOJIE TOYEYHOI'O 3apA/ia WM 3apsDKEHHOro Iapa B BakyyMe U B
JURJIEKTPUKE, TOTEHUHAN 3JIEKTPOCTATUYECKOTO TIOJI, Pa3HOCTb MOTEHUHUAIOB,
SJIEKTPOJBIKYIIAs CHJIa, CHJIa TOKA, HANPSHKEHUE, MOIIHOCTh TOKa, 3JEKTpUYecKas
€MKOCTb IJIOCKOT'0 KOHJIEHCATOpa, COPOTUBIIEHUE yYacTKa LEMHU C TI0CIIEI0BATENIbHBIM 1
MapalijieIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO TOJISI KOHJEHCATOPA;

* OOBSACHITH OCOOCHHOCTH MPOTEKAHUS (DU3MUYSCKUX SBJICHUN: MEXaHHMUECKOE JBIXKCHUE,
TEIJIOBOC JIBM)KEHUE YACTHII BEIECTBA, TEIUIOBOEC paBHOBECHE, OPOYHOBCKOE JIBHIKEHHE,
mudy3us, HWCIapeHue, KHUIIGHUE U KOHJCHCAIlMs, IUIaBJICHHE W KPUCTAJUIA3ALINSA,
HaNpaBJIEHHOCTh  TEIUIONEepenauu,  dBJEKTpu3auus  Tell, IKBUIOTEHUMAJIbHOCTD
MOBEPXHOCTHU 3apsKEHHOTO MPOBOJHUKA;

* IPOBOJIUTh HCCJICJIOBAHUE 3aBUCHUMOCTH OJHOW (PU3NYECKOH BEJIHUYMHBI OT JPYrod ¢
WCTIONIB30BAHUEM TIPSIMBIX ~ HM3MEPEHHM, TpPH OSTOM KOHCTPYHPOBAaTh YCTAHOBKY,
(MKCUPOBaTh PE3YNIBTAThI TOJYYCHHOH 3aBHCHUMOCTH (PU3UYECKMX BEJIUYMH B BHUIC
rpaduKoB ¢ y4€ToM

a6COJHOTHBIX HOFpeHIHOCTeﬁ HSMCPGHHﬁ, ACJIaTh BBIBOJBI 110 PE3YJIbTATAMUCCIICIOBAHUS,

* MPOBOJUTh KOCBEHHBIE UW3MEpeHHsS (PHU3MYCCKMX BEJIMYMH, TPU OTOM BBHIOMpAThH
ONTUMAaJILHBINA METO U3MEpPCHU, OLICHNBATh aGCOJHOTHBIe u OTHOCHUTCIIbHBIC
MOrp€IIHOCTHU IMPAMBIX U KOCBEHHBIX H3MepeHHI>'I;

¢ IPOBOAWTH OIBITBHI 110 IIPOBEPKE npennomeHHoﬁ TUIIOTE3bI: INIAHUPOBATH OKCIICPUMCEHT,
coOMpaTh AKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJU3UPOBAThH MOJNYYCHHBIC PE3YJIbTAThI U
JIeNIaTh BBIBOJ[ O CTATyCE MPEJIOKCHHON THITOTE3bI;

* coOmroaTh MpaBuia 0O€30MacHOro TpyJda MpPH TPOBEJACHUU HCCICAOBAHUNA B paMKax
y4eOHOTO 3KCIEPUMEHTa, MPAKTHKyMa M Y4eOHO- HCCIEOBATENbCKOM U MPOCKTHOM
JCSITENIBHOCTH € WCIOJIb30BAHUEM HM3MEPHTCIBHBIX YCTPOWCTB W JTAOOPATOPHOTO
o0opynoBaHuUS;



* peliaTh pacuETHBIC 3a1a4M C SIBHO 3aIaHHOM M HESIBHO 3aJaHHON (JU3MUYCCKOM MOEIBIO: Ha
OCHOBAaHUH aHaJM3a YCIOBUs 0OOCHOBBIBATH BBHIOOP (pH3MUEcKOll MOJENH, OTBEUArOIIEH
TpeOOBaHUAM 3a7aud, MPUMEHATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThI
(hM3UYEeCKUX TEOPHH MPH HWCIOJIB30BAHUH MATEeMAaTHYECKHX METOAOB pEHIeHHS 3ajad,
[IPOBOJIUTH PACUEThl HA OCHOBAaHUM MUMEIOLIUXCS NaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATh METOABI PELICHHUS CYYETOM MOIYYEHHBIX PE3YJIBTATOB;

* pelaTh KaYeCTBCHHBIC 3a/1a4M, TPEeOYIOIUe MPUMEHEHUS 3HAHUI M3 Pa3HBIX Pa3/iesioB Kypca
(U3MKKM, a TaKKe WHTETPAllMU 3HAHWM U3 JPYTUX TMPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTpaMBaTh JIOTHYECKYIO IIEMOYKY PACCYXKACHUM C OMOpOMl Ha H3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTUH (PU3UUCCKUE SBIICHHUS,

* UCIOJIB30BAaTh TCOPETUYCCKUE 3HAHUS IS OOBSCHCHHS OCHOBHBIX IPHUHIIUIIOB PabOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYCCKUX YCTPOHUCTBU TEXHOJIOTHUECKUX MPOIECCOB;

* IPUBOJIUTH TPUMEPHI BKJIaJla POCCUHUCKHUX U 3apyOeHBIX YUYEHBIX-(DU3MKOB B Pa3BHUTHC
HayKH, B OOBSCHCHHE TIPOIICCCOB OKPYKAIONICr0 MHUpPa, B pa3BUTUE TEXHUKU W
TEXHOJIOTH;

* QaHAJIM3UPOBATh U OLICHUBATh ITOCIEACTBHUS OBITOBOW W MPOM3BOJCTBECHHOW ACSITEILHOCTH
YEJIOBEKa, CBSI3aHHOH ¢ (U3MYECKUMM IPOLECCAaMM, C MMO3UIMH HKOJIOTHYECKON
0€30MacHOCTH, TMPEJICTABICHUNA O palMOHAJIBHOM IPUPOJOIOJIE30BAHUU, a TaKKe
pa3yMHOM UCIIOJb30BaHUM JOCTUAKEHUW HAYKM W TEXHOJOTHWA [Ji JajJbHEWIEero
Pa3BUTHS YEJIOBEYSCKOTO OOIIECTRA;

* IPUMEHSATh Pa3JIUYHBIC CIOCOOBI Pa0OTHI ¢ WHGpOpMAIMEH (U3MUECKOTO COACPKAHUSI C
HCTIOJNIb30BaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHH, IPH 3TOM HCIOIb30BaTh
COBpeMEHHbIE ~ MH(POPMALMOHHBIE TEXHOJNOTHH JJs TOWCKa, MepepadoTKu |
NpeabsBlIeHNsT y4eOHOW M HAyYHO-TIOMYJISIPHOM WH(POPMALUK, CTPYKTYpHUPOBAHHUS H
WHTEpIpEeTAul HH(OOpMAIUK, TONYYCHHOH W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHaJM3MPOBATh IMONy4YaeMyl0 HH(OpMAIMI0O M OLEHHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOIINXCS 3HAHUH, TaK U HA OCHOBEAHAIN3a UCTOUYHNKA HH(POPMAIINY;

* POSIBIISITH  OpPraHW3allMOHHBIE W TI03HABATEJbHBIE  YMEHHS  CaMOCTOSTEIBHOTO
npuoOpeTeHrss HOBBIX 3HAHWH B TIPOIECCE BBHIMOJHEHUS TNPOCKTHBIX U Y4eOHO-
HCCIIEIOBATENBCKUX PA0OT;

* paboTaTh B IpymIe ¢ UCIOJTHEHHEM Pa3IMYHbIX COIMANIBHBIX POJeH, IIaHUpPOBaTh paboTy
TPYNIIBI, PAlMOHAIBHO pACIpPEIeNsTh JESATENbHOCTh B HECTaHAAPTHBIX CHTYalusX,
aJIeKBaTHO OIIGHWBATh BKJIQJ KAXKIOTO W3 YYAaCTHHKOB TPYNIBI B  pEIICHUE
paccmarpuBaeMoit Ipo0IIeMBbl;

* MIPOSIBIISITH MOTHBALIMIO K OYIyIIeH MpopecCHOHaTbHON AEATEIBHOCTH 10 CIIEIUATBHOCTSIM
(hM3UKO-TEXHUIECKOTO TIPOQUIIS.

K xoHnmy obOyuenust B 11 knacce npenaMeTHbIE pe3ynbTaThl HAa YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxkaTb CPOPMUPOBAHHOCTh Y 00yUaIOIINXCS YMEHHUM:

* IOHUMaTh POJb (PU3UKH B IKOHOMHYECKOM, TEXHOJIOTUYECKOH, COIMATLHOW M 3THYECKOMH
cepax JeSTENFHOCTH YEIOBEKa, POJb W MecTo (PU3MKH B COBPEMEHHOW HAyYHOM
KapTHHE MHpa, POJb AaCTPOHOMUM B MPAKTHYECKOM JEATEIBHOCTH YEJIOBEKAa W
JabHENIIEM HayYHO-TEXHUYECKOM pa3BUTHH, 3Ha4YCHHE OIMCATENIbHOM,
CHCTEMATHU3UPYIOIIEH, OOBICHUTENFHOH M MPOTHOCTHYECKOW QYHKIHUA (HU3NUIeCKOit
TEOPUU — DJIEKTPOAVHAMMKH, CHELUAIBHONW TEOPUUM OTHOCUTEIBHOCTH, KBaHTOBOM
¢u3uku, ponb (uU3NUEcCKod Teopud B (HOPMHUPOBAHUM NPEACTABICHUN O (HU3NUECKOi
KapTHHE MHUpa, MeCTO (MU3WYECKOW KapTHHBI MHUpa B OOIIEeM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJCTaBICHUI O IPUPOJE;

* pazauyath YCIIOBHS TPUMEHUMOCTH MOjejield (H3MYeCKHX Tell U IMPOIEecCOB (SIBICHHMIA):
OHOPOJHOE DJJIEKTPUYECKOE W ONHOPOAHOE MArHWUTHOE IO, TapMOHHYECKUE
KoJeOaHusl, MareMaTH4YeCKWid  MaATHUK, WACANbHBIA  MPYXUHHBIM  MasTHUK,



rapMOHUYECKUE BOJHBI, HJICATBHBIN KOJICOATENHBIH KOHTYp, TOHKAs JIMH3a, MOJelNei
aToMma, aTOMHOTO SJ[pa ¥ KBAHTOBOUW MOJICIIH CBETA;

* pa3nMUYaTh yCIOBHUS (TpaHUIBI, 00IACTH) MPUMEHUMOCTH (DU3HYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi Xapakrep (QyHIAMEHTANBHBIX 3aKOHOB W OTPaHUYEHHOCTH HCIOJIb30BAHMUS
YaCTHBIX 3aKOHOB;

* QaHANTM3UPOBAaTh M OOBACHATH OJJIEKTPOMATHUTHBIE WPOIECCHl ¥ SBIEHUS, HCIOIB3YS
OCHOBHBIC TIOJIOXKEHHMSI ¥ 3aKOHBI DJJIEKTPOJAWHAMHUKHA W CIENHaJbHOW TEOpuHn
OTHOCHUTEIHHOCTH (3aKOH COXpaHEHHUsS D3JEKTPHYECKOTO 3apsia, cuia Amrmepa, cuia
Jlopenma, 3akoH SJEKTPOMArHUTHOW WHAYKIWH, mnpaBwio Jlenma, cBa3p DJIC
CaMOWHIYKIIHY B 3JIEMEHTE AIEKTPUIECKON IETTH CO CKOPOCTHIO M3MEHEHUs CHJIBI TOKa,
MTOCTYJIATHI CHIEIHAIEHON TEOPUH OTHOCUTEIIEHOCTH DHHINTEHHA);

* aHANTM3UPOBATh W OOBSCHATH KBAHTOBBIE IPOIECCHI W SBIICHHS, HCIONB3YS IMOJIOKEHUS
KBaHTOBOW (Qu3uku (ypaBHeHHe OiHmTelHa a1 (oToddderra, MepBblii U BTOPO
moctynatel bopa, TpUHIMII COOTHOUIEHWS HeompeaeiaeHHocTel [ 'elizeHOepra, 3aKOHBI
COXpaHEHUs 3aps0BOTO W MAcCOBOTO YHCENT W DHEPrHH B SACPHBIX PEAKIHAX, 3aKOH
PaAMOaKTUBHOTO pacIiaja);

* ONMMCHIBATh (PU3NYECKUE TPOIECCHl W SBICHUSA, WCIONB3YS BEIUYHHBI: HANPDKEHHOCTH
ANEKTPUIECKOTO IIOJISA, MMOTEHITUAN 3JIEKTPOCTATUIECKOTO IO, PA3HOCTh MOTSHIIUAIOB,
ANEKTPOABIKYIIAS CHIIA, HHAYKIMS MarHUTHOTO TIOJIs, MAarHUTHBIN ITOTOK, CHJIa AMIIEpa,
WHAYKTUBHOCTD, JJIEKTPOJBMKYINAs CHJIA CAMOWHAYKIIUH, SHEPTUS MArHUTHOTO OIS
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI WMITYJIBC, TONHAS JHEPTHs, SHEPTUS IOKOS
CBOOOHON YacTHIBI, SHEPTHS W WUMMYJIhC ()OTOHA, MACCOBOE HYHCIO W 3apsil sapa,
SHEPTHS CBS3M S/IPa;

* OOBACHITh OCOOEHHOCTH MIPOTEKAHUS (PU3NUESCKUX SBICHUI: JIEKTPOMArHUTHAS WHAYKIIHU,
CaMOWHAYKIHSA, PE30HAaHC, WHTep(hepeHnrs BOIH, AU(PPAKIHA, TUCHEPCHUs, TOITHOE
BHYTpEHHee OTpakeHue, (QorodnexTpudeckuii 3pdext (poroaddexr), anpda- u Oeta-
pacnansl sifep, raMMa-u3iaydeHue saep, Gu3ndecKue MPUHIUIBI CIIEKTPAIBHOTO aHAIH3a
1 paboTHI N1a3epa;

* ONpeNeNATh HANpaBIeHHE HWHIYKIMH MAarHATHOTO TIOJNS TMPOBOJAHHMKA C TOKOM, CHIIBI
Awmrnepa u cuibl JIopeH1a;

* CTPOUTH U300pakeHue, COo3/1aBaeMOoe IUIOCKUM 3epKalloM, TOHKOHN JTMH30M, ¥ pacCUUTHIBATD
€r0 XapaKTepUCTHKH;

* IPUMEHATh OCHOBOIIOJIATAIOIINE AaCTPOHOMUYECKHE TIOHSATHS, TEOPHH W 3aKOHBI IS
aHanmM3a U OObSICHEHHS (U3UUECKUX MPOIECCOB, MPOUCXOSAIINX B 3BE3/IaX, B 3BE3MHBIX
cucTeMax, B MEXKTaJIAKTUUECKON cpeje; IBIKEHHs HeOeCHBIX Tell, SBOJIONHMH 3BE3] M
Bcenennoii;

* IPpOBOAUTH MCCJICIOBAHUEC 3aBUCHUMOCTEN (1)H3quc1<1/1x BCJIMYUH C UCIIOJIB30BAHUEM IIPAMBIX
W3MEpEeHUid, TpPH O3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DPHKCHpOBATh pe3yNbTaThl
MOJTy4eHHON 3aBUCHMOCTH

(U3MUeCKNX BEJIMYMH B BUAEC Tpa@uKOB C YYETOM aOCONIOTHBIX MOTPELIHOCTEH
M3MEPEHNH, AeNaTh BBIBOABI 110 PE3yJIbTaTaM HCCIIEI0BaHMS;

* IPOBOJUTH KOCBEHHBIE U3MEpeHHs (HU3MYECKHX BEJIMYMH, TPH 3TOM BBIOMpAThb
ONTUMANBHBIII METOJ W3MEpPEHHs, OIEHHBATh aOCOJIOTHBIE ¥  OTHOCHTEIHHBIE
MOTPEITHOCTH MPSMBIX 1 KOCBEHHBIX N3MEPEHHIA;

* TIPOBOJIUTH OMBITHI MO TPOBEPKE MPEUIOKEHHON THIOTE3Bl: IUIAHUPOBATH 3KCIIEPHUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MOIYYEHHBIE PE3YyIbTaThl U
JIeNIaTh BBIBOJ] O CTAaTyCe MPEI0KEHHON THIOTE3bI;

* OIMCBIBATh METO/bI MTOTyYEHHUS HAYIHBIX aCTPOHOMHYECKUX 3HAHUIL;



* coOmoaTe mpaBuiIa 0e30MmacHOr0 TpyAa MPH TPOBEAEHHH HCCIEJOBAaHUNH B paMKax
y4e0HOr0 AKCIEPUMEHTa, MPaKTHKyMa M y4eOHO- HCCIIEeNOBATEIhCKOW W TPOEKTHOMN
NEeSTeTbHOCTH C  HCIIONIb30BAHUEM H3MEpPHUTENBHBIX yCTPOWCTB W J1abOpaTOpHOTO
00opyIOBaHMS;

* pemrath pacyETHRIC 3a0aUH C SIBHO 33JJaHHOW M HESBHO 3aJaHHON (PH3MIECKOI MOIEbIo: Ha
OCHOBaHMHY aHAJN3a YCIOBUS BEIOWPATh (pU3MUECKHE MOJIENH, OTBEYAIOIIHE TPEOOBaHUAM
3a/la4yd, TPUMEHATh (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (DH3MUECKUX
TEOpUH TPU HWCIIOIB30BAHUM MaTeMaTHYECKHX METOJOB DPEIIeHHUs 3aaad, MPOBOIUTH
pacdéTel Ha OCHOBAaHWHM WMEIOIIWXCS MJaHHBIX, aHAIM3HPOBATH PE3YyIbTAaThl U
KOPPEKTUPOBATH METOMBI PEIICHHUS C YIETOM MONTYIEHHBIX PE3YIbTaTOB;

* pemaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIOre MPUMEHEHNS 3HAHUI U3 Pa3HBIX Pa3/IesioB Kypca
¢m3nKH, a TaKKe WHTETPalWy 3HAHUH W3 JPYTUX TPEAMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA: BBICTPAWBATh JIOTUYECKYIO IEMOYKY PpACCYKICHHH C OMOpoil Ha W3ydeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTUH (PH3NIECKHE SBICHHUS,

* FICTIOJIH30BATh TEOPETUYECKHE 3HAaHWS ISl OOBSCHEHHWS OCHOBHBIX IPHHIIAIIOB PaOOTHI
M3MEPHUTENHHBIX MPUOOPOB, TEXHUYIECKUX YCTPOHUCTBH TEXHOJIOTHUECKUX MPOIECCOB;

* IPUBOJMTH MPHUMEPHI BKJIaJa POCCHUHCKHX W 3apyOeXHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HayKH, B OOBSCHCHHE IIPOIICCCOB OKPYKAIONICr0O MHpPa, B Pa3BUTUE TEXHUKU WU
TEXHOJIOTH;

¢ AHAJIM3UPOBATh W OLCHUBATH IOCICACTBUA 6I)ITOBOI71 u HpOI/I3BOI[CTB€HHOI71 ACATCIBbHOCTU
YeloBeKa, CBA3aHHOW C (HU3MYECKMMHU TMpoLeccaMH, C TO3UIUA 3KOJIOTHYECKOi
0e30IacHOCTH, TPEACTABICHUH O pPalMOHAIBHOM TPHPOJOIONB30BAHUN, a TaKKe
Pa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUH

HAYK{ ¥ TEXHOJIOTHIA JJIsl TANbHEHIIIET0 Pa3BUTHS YEIOBEUECKOT0 O0IECTBa;

* IPUMEHATh Pa3IUYHBIE CIIOCOOBI PabOTH ¢ WHOpMaIed (HU3MIECKOTO COAEPIKAHUSI C
HCIIOJBb30BaHUEM COBPEMEHHBIX HH(POPMAIOHHBIX TEXHOIOTUH, IIPU 3TOM HCIOIb30BaTh
COBpEMEHHbIE  HMH(GOPMALUOHHBIE TEXHOJOTHMM JJsl TOWCKA, MepepadoTKu H
NpenbsBiIeHNss y4eOHOW M HAy4YHO-IIONMYJISIPHOM WHGOpPMAaLUH, CTPYKTYPHUPOBAHUS H
HWHTEpIpeTanuy MHGOOpMALUH, MOJYYeHHOM W3 Pa3iM4YHbIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh IOJydaeMyl0 HH()OpMAlMI0O M OLEHHWBAaTh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOIMXCS 3HaHUH, TaK U HA OCHOBEaHAIN3a UCTOUYHNKA HH(OpMAaLny;

* MIPOSABISITH ~ OPraHU3allMOHHBIE W IIO3HABaTEJbHbIE  yYMEHHUS  CaMOCTOSITEIHLHOTO
npuoOpeTeHss HOBBIX 3HAHMH B MPOLECCE BBIIOJHEHUS MPOCKTHBIX U Yy4eOHO-
HCCIIEIOBATENBCKUX PA0OT;

* paboTaTh B TPYIIE C UCIIOJHEHHEM Pa3IMYHBIX CONMAIBHBIX POJIeH, TNIAHUPOBATh paboTy
TPYNIBI, PAlUOHAIBHO pACHPENENATh AEATEIBHOCTE B HECTAHIAPTHBIX CHUTyalusdX,
AICKBATHO OLCHUBATHL BKJIaJ] KaXJ0ro #M3 YYAaCTHHKOB TIpPyIlnbl B PCHICHUC
paccMaTpuBaeMoil mpoOIEeMBI;

* IPOSIBIISITH MOTHUBAIMIO K OyayIei mpodecCHOHaIbHON e TENLHOCTH M0 CIIeUATILHOCTSIM
(hHM3UKO-TEXHUIECKOTO TTPODHIIS.

[KosimuecTBo yacoB (DNEKTPOHHbBIE

(1 poBbIe)
0Opa3oBaTeIbHbBIE

Ne  [HammeHOBaHHUE pa3/iesioB U TEM
KonTpoabnbie | IIpakTHdeckue

/T [pOrpaMMBbI Bcero
padoTsI padoTsI PCCYpCEI

Pasnea 1. HAYUHBIA METOJI TO3HAHMS ITPUPOIbI

1.1| Hayunslit MeTO TO3HAHUS 6
TPUPOJIBI




Hroro mo pasneny 6

Paznean 2. MEXAHUKA

2.1 Kunemarnka 10 1
2.2| JluHamuka 10
2.3| Craruka TBEPIOro TejIa 5 1
2.4| 3aKoHBI COXpaHCHUS B 10 1
MEXaHHKE
Htoro no pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUMKA
3.1 OcHoBBI 15 1
MOJICKYJIIPHOKHHETHYECKON
TEOPHH
3.2| Tepmoaunamuka.Termmoere | 20 1
MalllMHbI
ArperatHble COCTOSIHUS
3.3 14 1
BelecTsa. Pa3oBbie
HIEPEeX /1Bl
Hroro mo pazneny 49
Paznen 4. IJEKTPOJIUHAMUKA
4.1| DIEKTPUIECKOE TOJIe | 24 | 1 |
4.2 [TocTOSTHHBIN EKTPUUCCKUN 24 1
TOK
4.3 Toku B pa3IM4HBIX cpeaax 6
Hroro no paszneny 54
Pasznen 5. DUSHUECKH TPAKTUKYM
5.1 DU3nYeCcKuil TPAKTUKYM 16 16
Hroro mo pazneny 16
Pe3epBHOe Bpems 10
OBIIEE KOJIMYECTBO HACOBTIIO| 170 8 16
I[TPOI'PAMME
11 KJIIACC
KoJumyecTBo 4acoB DJIeKTPOHHbIE
Ne Hammenos Kontpousn | IlpakTuuec (ngponnic)
aHue Bcer o0pa3oBarteib
n/ bIepaGoThI KHepatoTh
o | PpasaenoB u 0 HbIEpecypChl
TeM
nporpamMmm
bl
Paznen 1. JIEKTPOJANHAMMUKA
1.1 | MarnuTtHOe noJe 1
4
1.2 | DnexTpomMarHutHas 1 1




| mmaykums 3

Hroro mo pazneny 2
7
Pa3znen 2. KOJJEBAHUS U BOJIHbBI
2.1 | MexaHuueckue 1
KoJieOaHMs 0
2.2 | DnextpomarHutHeie |1
KoJieOaHMs 5
MexaHn4eckue
2.3 1 1
" 0
ANEKTPOMArHUT
HBICBOJIHBI
2.4 | Onruka 2 1
5
Hroro mo paszneny 6
0
Pazgen 3. OCHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
3.1 | Ocnose CTO 5 1
Wroro no pazueny S)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | KopmyckynspHo- 1
BOJIHOBOM 1yajin3M 3)
4.2 | ®usuka atoma 5
4.3 | ®uzuka aTOMHOTO S7pa 5
1 DJIEMEHTaPHBIX
YaCTHI]
Hroro no paszneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHN

5.1 DneMeHThl aCTPOHOMUU U 12
acTpopU3UKH
Wroro no pazueny 12

Paznea 6. PUSUUYECKUIN MPAKTUKYM

6.1 | Du3nyecKkuil NpaKTUKyM

16

16

Wroro no pazneny

16

Paszpnen 7. OBOBIIAIOHIEE ITOBTOPEHHUE
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HPUPOIBL.

Ha6monenu
e "
IKCTIEPUMEH

T B pU3UKE

CrniocoObl n3MepeHust
(hbM3UIeCKUX BETHINH

AoOcomoTHas 1
OTHOCHTEJIbHAS
MOTPEITHOCTH
U3MEpEHUI
(hm3ugecKux

BCIINYHH

MopenupoBanue B
¢uzuke. Pors u
MECTO(QH3HUKH B




(hopMHUpOBaHUH
COBPEMEHHOU
HAYYHOH KapTUHBI
MHpa, B
IPaKTUYECKON
JEeSTeNbHOCTH Tt e

MexaHu4deckoe
nBmwxkeHue. Cucrtema
oTCueTa.
OTHOCHUTEIILHOCTh
MEXaHUYIECKOTO
newxenus. [psmas
1 o0paTHas 3a1a4u
MEXaHUKH

Panuyc-Bektop
MaTepuanbHOU
TOYKH, €r0
MIPOEKLIUK Ha OCH
KOOp/MHAT.

Tpaexropus.

[lepememienue. Cxopocts. Ux

IIPpOCKIHNH HAOCHU KOOPANHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
newkenue. [ papuyeckoe
OIMCAaHNE PABHOMEPHOIO

pr[MOJ'II/IHGI\/'IHOFO JABUMKCHU A

10

CrnosxeHue nepemMeleHui u

ckopocren. Pemenne 3anau

11

HepaBHoMepHOE nBHXKEHNE.
MrHOBEHHAsACKOPOCTb.
VYckopenue. [Ipsmonnueiinoe
JBUKEHHE C IOCTOSHHBIM
YCKOpEHUEM

12

I'paduueckoe onucanue
MPSIMOJIMHEIHOTOIBUYKEHUS C

IMOCTOAHHBIM YCKOPCHHUEM

13

CB0OOIHOE TaJeHHE.
Yckopenue cBOOOTHOTO
naJieHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH,
YCKOPEHHS OT

BpEMEHH U UX rpaduku




14

JIBu>keHue Tena, OpOIIeHHOTO MO

YIJIOM KTOPU30HTY

15

KpuBonuneriHoe 1BH>KEHUE.
JIBr>KEHME TOOKPYKHOCTH.
VYri0Bast v IMHEWHAsE CKOPOCTb.
[Tepuon u yacrora.
LlenTpocTpeMUTEIBLHOE U TTOJIHOE

YCKOpEHHE

16

KonTponbnas pabora
o TeMe

"Kuuemaruka"

17

[TepBriif 3akoH HproTOHA.
NHepuunanpHbIECUCTEMBI OTCYETA.
[IpuHOAII OTHOCUTEIBHOCTH

T"amunes.

HeI/IHepI_II/I aJIbHbIE CUCTEMBI OTCUETa

18

Cuiia. PaBHOAEICTBYIOIIAs CUIIA.

Bropoiizakon Hetorona. Macca

19

B3aumoneiictsue Tein.

Tpernii 3akonHbroToHa

20

[TpuHIMD Cynepno3ULIUU CUIL.
Pemenue 3anay Ha npUMEHEHNE

3akoHOB HrroTOHA

21

3akoH BCCMUPHOTO
TATOTCHHA.
OKBUBaJICHTHOCTD
FpaBI/ITaHI/IOHHOﬁ u
I/IHepTHOI\/'I MacCChbl

22

Cuna TSKECTH U YCKOpPEHUE

CBOOOIHOTOIAAEHUS

23

[[BI/I)KGHI/IC HEeOECHBIX TeJI U UX
HNCKYCCTBCHHBIX CITYTHUKOB.

HCpBa}I KOCMHUYCCKasA CKOPOCTh.

3akonsl Kemepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona u Buasl
cui TpeHus. [[BrkeHune B
KUJKOCTHU U Ta3e Cy4ETOM CHUJIBI

CONMPOTHUBJICHHUA CPCIbL




26

Hasnenue. I'mapocraruueckoe

nasnenue.Cuiia Apxumena

27

AOCOIIOTHO TBEpIOE
teno. [loctynarensHoe u
BpallareiabHOoe
JBUKEHHME TBEPOIO Tea

28

MoMeHT cribl
OTHOCUTEJILHO OCH

BpaieHus. [limevo cuibl

29

CrnosxeHue cui, NpUIOKEHHbIX K
TBEPJOMY

teny. Llentp Tsoxectu
Tena. Y CIIOBUSPaBHOBECHS
TBEPJIOTO Teja. Busr
paBHOBECHS

30

Pemenue 3agau

31

KoHntposbHas paboTa 1o reme
"Ilunamuka.CTtaTuka TBEpJ0TO

Tena"

32

NMnynsc MmaTepualbHOM TOYKH,
CUCTEMBI MAaTEPHUAIIbHBIX TOYEK.
IlenTp Macc cucTeMbl
MaTepualbHBIX TOUEK. Teopema
0

JBIKEHUH LIEHTPA Macc

33

NMmynbc cuiibl 1 U3MEHEHHE
UMITyJIbcaTena. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE

34

MowmeHT umyinsca
MAaTepHaTbHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B

HEHTPAJTBbHBIX ITOJIAX

35

Pemenue 3agau

36

Pabota cuiibl Ha MaJloM U Ha
KOHEYHOM IEPEMELICHUH.
I'paduueckoe npeacraBieHue
paboThI cuibl. MOLITHOCTD
CHJIBI

Kunernueckas SHEPTU.




37

Teopema o6u3MeHEeHUN
KMHETUYECKOU SHEPrUuu

MaTepHaHBHOﬁ TOYKH

38

ITorennuanbpHbIe U
HEMOTEHIIATbHBIC CHJIBL.
[TorenimanbHas HEPTHS.
Bropaskocmuueckas

CKOPOCTh

39

TpeThbst KOCMHUYECKast CKOPOCTb.
CBs3b

paboThl HEMOTEHITUATBHBIX
CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPIUn
CUCTEMBI TeJl. 3aKOH
COXpaHEHHS
MEXaHUYECKON JHEPTUU

40

Ynupyrue u Heynpyrue
CTOJIKHOBEHHUSI. Y paBHCHHE
bepnymu s uaeansHoM
JKHIKOCTH

41

KontponpHas paboTa o reme
"3aKOHBICOXPAHEHHUS B

MmexaHuke"

42

PazButne npencrasieHuii o
Ipupoie
TeroTel. OCHOBHBIE

nonoxenus MKT. {uddy3us.

bpoyHOBCKOE IBHKEHHE

43

CtpoeHue ra3000pa3HbIX, JKUIKUX
nu
TBEPABIX TEJ. XapakTep

JBHMXXCHUA U
B3aUMOJSHCTBHUS YaCTHII

BE€IICCTBA

44

Macca u pazMepsl MOJIEKYIT
(aromoB).KonmuecTBo
BemecTBa. IlocTossHHas
ABoraapo

45

Temneparypa. Temtosoe
paBHoBecue. [Ikana

enbcus




46

Pemenue 3amau

47

Nneanpubiii ra3. 'a30Bble 3aKOHEBI

48

YpaBHenue Menpeneena-

Knaneiipona.Pemenue 3amau

49

AOcoiroTHas
TeMIeparypa. 3aKoH

JanproHna

50

H?:OHpOLIGCCBI B NACAJIbHOM Ia3€ C

IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

o1

['padmyeckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMA,

u3oxopa,n3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CPEIHEMKMHETUYECKOU SHEPTUEH
HOCTYNATEIbHOIO

TEIUIOBOT'O JIBM)KEHUS €€ YacTHII

55

O0001IEHUE U CUCTEMATHA3ALUSA

sgagui noreMe "Ocuossl MKT"

56

KonTponbHas pabota mo Teme
"OcHoBEIMKT"

57

TepmoauHaMuueckas CUCTEMA.
3alaHNEBHEITHUX YCIOBUM JUIs
TJI cucremsl.

Bremnue u BHyTpeHHUE
napametpsl. [lapamerpst T]]
CHUCTEMBI KaK CpEJHUE 3HAYCHHUS
BEJINYMH, OIMCHIBAIOIINX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOJIMHAMUKH.
CamMonpou3BoJibHas
penakcanusa T/lcucteMbl k

TCIIJIOBOMY PAaBHOBECHIO

59

Moneinp uaeaaprHOTro ra3a B
TepMOJMHAMUKE. Y CJIOBUS

HpHMeHHMOCTHBTOﬁ MOACIn




60

YpaBHenue Menzeneena-
Knaneiipona uBblpakeHue s

BHYTPEHHEHN SHEPruu

61

Bripaxkenue a1t BHyTpeHHEH
SHEPTUUOTHOATOMHOTO

UJeaIbHOTO Ta3a.
KBazucratuueckue u HecTaTUYeCKUE

IPOLIECCHI

62

OnemeHTapHas paboTa B
TepMOAMHAMUKE. BrruuciieHue
paboThI 10 rpaduKy mporecca
Ha pV-nuarpamme

63

Temmonepeaaya kak crnocod
W3MCHCHHUSIBHYTPEHHEH SHEPTHU
T]I cucteMbl 0e3

COBEpIIICHHS PaOOTHI

64

Konsekmus,
TETJIOTIPOBOHOCTb,

H3JIy4YCHUC

65

KommyecTBO TEIIIOTHI.
TennoémMmkocThb Tena. Y genpHas u
MOJISIpHAst TEIUIOEMKOCTH BELIECTBA.
VY enpHas TEIoTa CropaHus
TOILJINBA

66

Pacuét xommuecTBa
TEIUIOTHI [IPU

TEIIonepecaavuc

67

[Tonsarue 00 agnadbaTHOM
npouecce.llepBbIii 3aK0H

TEPMOIUHAMUKN

68

KonnyectBo TemnoTsl 1 paboTa Kak
MEpBIM3MEHEHNS BHYTPEHHEN

sHepruun T/I cucremul

69

Bropoii 3ak0H TEpMOIMHAMUKH
JUIsL PAaBHOBECHBIX U
HEPaBHOBECHBIX IPOLIECCOB.
Heo6paTuMocTb NpUPOIHBIX
IIPOLIECCOB

70

[IpuHIUIIBI AEHCTBUS TENIOBBIX
MaIliH.




KIIJT

71

MaxkcumanbHOE 3HaYEHUE
KIIA. LuknKapuo

72

Penrenue 3amau

73

DKOJIOTHYECKHE aCIIEKThI
HCIIOJIb30BaHUSTEIIOBEIX
nsurareiei. TemioBoe
3arpsi3HCHUE OKPYIKAIOIICH

cpebl

74

Pemenue 3amau

75

O0001eHne U cucTeMaTh3alusg
3HAHUH 110
teme "TepMoauHamMuKa.

TenmoBeieMannab"

76

KonTponbhast padota no teme
"TepmoauHamuka. TerioBble

MAaIuHe!"

77

[TapooGpa3zoBanue u
KoHeHcanus. Mcapenue u
KUTICHHE. Y JIeNIbHAs TeIIoTa

napooOpa3zoBaHus

78

HacepliieHHbIe ¥ HEHAChIILEHHbIE
napsl. KauectBeHHas
3aBHCUMOCTH IJIOTHOCTH U
JTaBJIEHUS HACBILIEHHOTO Mapa oT
TEMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00BbEMA HACKIIIIEHHOTO Tapa.
3aBUCHUMOCThTEMIIEPATYPHI
KUTICHHSI OT JAaBIICHUS B
KHUJIKOCTH

79

BraxxHOCTB BO3ITyXa.
AOconroTHas 1

OTHOCHUTCIIbHAA BJIA)KHOCTD

80

Perenue 3agau

81

TBépnoe Teno. Kpucrammyeckue u

amopHbIe Tena.
AHN30TpONUs CBOMCTB

KpHUCTAJJIOB

82

[InaByiieHnE M KpUCTAIITU3AIUA.

YV nenpHasTEIIOTA IJIaBICHUS.




Cyb6numarus

83

Hedopmaruu TBEpAOTO TETA.
Pactsoxenuen coxatue. CaBur.
Monyinb FOnra. [Ipenen

ynpyrux aedopmanmii

84

TennoBoe pacmmpeHnue
AKHUJIKOCTEH U TBEPABIX TEI.
AHIrapMOHHU3M TEIUIOBBIX
KOJIeOaHMI YacTHIL BEIeCTBa

85

[IpeoOpazoBanue sHEpPrum B

dazoBbIXnepexoaax

86

YPaBHeHI/Ie TEMJI0BOro OajgaHca

87

Pemenue 3agau

88

IIoBEpXHOCTHOE HATSKEHUE.
KanumispHelesBieHus.
JlaBiieHHEe 1101 MCKPUBIICHHON
MIOBEPXHOCTBIO KUIKOCTH.
dopmyia

Jlannaca

89

O00011IeHNE U CUCTEMATH3ALIUS
3HaHU 1oTeme "ArperaTHble
COCTOSIHUS BEILECTBA.

®dazoBble nepexo bl

90

KonTponbhas pabota no teme

" ArperaTHbIECOCTOSTHUS

BeniecTBa. Pa3zoBble Mepexobl”

91

DneKkTpu3anus Ten u eé
IIPOSIBIICHUS.
Onexrpudeckui 3apsan. [Isa
BU/JIA DJIEKTPUUECKUX
3apsnoB. [IpoBogHuKY,
JUDJIEKTPUKH U

MOJTYTPOBOIHUKH

92

DJIEMEHTapHBIN AIEKTPUIECKUI
3apsm.

3akoH COXPAHCHUSA IJICKTPHUICCKOI'O

3apsizia

93

BzaumopeiicTeue 3aps10B.
Toueunsie3apsbl. 3aKOH

Kynona

94

Pemenue 3amau




95

Onexrpuueckoe noie. Ero
JieicTBUE HA3JIEKTPUUECKUE

3aps/bl

96

Hanpspok€anocThb
AIEKTPUYECKOTO MOJIS.
[TpoOHeIii 3apsia. JIuaum
HANPSDKEHHOCTURIIEKTPUUECKOTO
nosst. OHOPOAHOE
ANEKTPUUECKOE TOJIe

97

HOTGHHI/IaHBHOCTB
SJICKTPOCTATUYCCKOI'OIIOJIA.
PaszHocTh IIOTCHIIMAJIOB U
HaIIPsAKCHUC

98

IToTenumanbHas SHEPrUs
3apsja B AJIEKTPOCTaTHUECKOM
noste. [lorennman
AJIEKTPOCTATUYECKOIO IO

99

CBs13b HaNpsHKEHHOCTU TOJSA U
pPa3HOCTU MOTEHLMAIOB  JJIA

QJICKTPOCTATUYCCKOI'OITIOJIA

100

IIpuHnun cynepnosuuuu

BHCKTqueCKHXHOHCﬁ

101

Pemenue 3agaq

102

ITone Toueunoro 3apsna. [lone

PaBHOMEPHO3APSIKEHHOM Chephl

103

[Tone paBHOMEPHO 3apsIKEHHOTO
o o0wsEmymapa. [lone

PaBHOMEPHO 3aPSIKEHHOMN

OECKOHEYHOU TTOCKOCTH

104

IIpoBogHUKY B
ANEKTPOCTATUUECKOM I10JI€. Y CIIOBHE

paBHOBECHUSA 3apA10B

105

JdnexTpuKky u
MTOJIyIIPOBOJTHUKH B

SJICKTPOCTATUYCCKOM I10JIC

106

Konzaencarop. D1eKTpoEMKOCTh
KOHJIEHCATOpa. DNEKTPOEMKOCTh

IJIOCKOTOKOHJCHCATOPAa

107

[MTapannensHoe coeIMHEHNE
KOHJICHCATOPOB




ITocnenoBarennHOE

108
COe/IMHEHNE

KOHICHCATOPOB

109 DHeprus 3apsLKEHHOT0 KOHJIEHCaTopa

110 Perenne 3agau

111 JIBrKeHUE 3apsyKEHHON
YaCTULbI BOJHOPOJHOM

OJICKTPHUYICCKOM II0JIC

112 Perenne 3agau

113 O06o001IeHHEe U cCHCTEMaTH3aIus
3HAHUU MTOTeMe "DIEKTpUIECKOe

noJie"

KonTponbhas padota

114
0 TeMe

"DnekTpuueckoe mnoie"

Cwuna toka. IToCTOSIHHBIN TOK.
115 VYcnoBuscyecTBOBaHUS
MTOCTOSTHHOT'O JIEKTPUYECKOTO

TOKa

116 Hcrounnku Toka. HanpspkeHue u
SJ1C

117 3akoH OMa a1 yyacTka
Henu. DIeKTPUIECKOoe

COIIPOTUBJICHUEC

118 3aBUCHUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO

IMPOBOAHUKA OT €ro JJINHBI U
IIoI@aaAuIIonepeYHOro

CCUCHUA

VY 1enpHO€E CONIPOTUBIICHUE

119
BellecTBa.Pemenne 3amau

[TocnenoBarenbHOE,
120
NapauIeIbHOE, CMEIIAHHOE

COCIUHCHUEC ITPOBOJHHUKOB

121 Pacuér pa3BeTBIEHHBIX

SIEKTPUYECKUXIIETIEH.

[TpaBuna Kupxroga

122 Pemenue 3amau

Pabora anexkrpuyeckoro
123




ToKa. 3akoH/xoyns —

Jlenna

124

Penrenue 3amau

125

MOUIHOCTD JEKTPUIECKOTO
ToKa. TemnnoBas MOIITHOCTD,

BBIJICTISIEMasi HAPE3UCTOPE

126

Penrtenue 3amau

127

OJIC u BHyTpEeHHEE
CONPOTUBIICHUEUCTOYHUKA

TOKa

128

3axkoH OMa U1 TOJTHOU
(3aMKHYTO}1)

BHCKTqueCKOﬁ eI

129

Pemenue 3agau

130

MomHocTs HCTOYHHKA TOKA

131

KOpOTKOG 3aMBIKaHHC

132

KOHHGHC&TOp B IICIIK ITIOCTOAHHOI'O
TOKa

S

133

Pemenne 3agau

134

Perrenue 3a7a4 o teme
"TToCcTOAHHBIH

AIEKTPUIECKUN TOK"

135

Pemenue 3ana4 no teme
"TToCTOSTHHBIMAIEKTPUYECKU

n

TOK

136

Pemienue 3aga4d mo teme

"TToCTOSTHHBIMAIEKTPUUECKUN

n

TOK

137

O00011eHNE U cUCTEMAaTH3alHUs
3ganni moreMe "TloCcTOSHHBINI

ANEKTPUIECKUIN TOK"

138

KonTponbnas pabota mo
Teme "TlocTOIHHBIN

AIIEKTPUYECKUI TOK"

139

SHCKTpI/I‘IeCKaH MMpOBOAUMOCTH
Pa3InYHBIX BCIIICCTB.
SHCKTpI/I‘IeCKI/II\/'I TOK B MfCTalliax.

CBepXInpoBOAUMOCTh

140

DNEKTPUYECKUH TOK B paCTBOpax U
pacruiaBax 3J1eKTPOIUTOB. 3aKOHBI




®Dapanes i dJIEKTpOIn3a

141

DJIEKTPUUYECKUI TOK B razax.
[Ina3sma

142

DJIEKTPUUYECKUH TOK B
BakyyMe.BakyymHble

IPUOOPHI

143

DJIEKTPUUYECKUH TOK B
MOJIYTIPOBOTHUKAX

144

[TosrynnpoBoTHUKOBEIE TPHUOOPHI

145

Pu3n4eCcKul IPAKTUKYM I10 TEME
"N3mepeHune cuibl TOKa U
HaINpsDKEHUs B LIENIH OCTOSHHOTO
TOKa IPH NOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTEITBHBIX
npubopoB" unu "3HAKOMCTBO C
mudpoBoiinadopaTopueii o
¢uzuke. [Ipumepsl

U3MepeHus: PU3NUECKUX BEINUUH
Ipu

MOMOIIIA KOMITBIOTEPHBIX
TATYAKOB"

146

Pu3nyecKui MPakKTUKYM 110
teme "U3yuenue
HEPAaBHOMEPHOTO JBHKEHUS C
LEJIbIO ONPENEIICHUS
MTHOBEHHOM

ckopocTH"

147

Pu3nYecKuil IPAKTUKYM I10
teMe "M3mMepenHne yckopeHus
IIPU TIPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM JIBH>)KEHUH
10 HAKJIOHHOH IJTOCKOCTH"
nin"'MccnenoBanne
3aBUCUMOCTH IIyTH OT
BpEMEHU TIPH
PaBHOYCKOPEHHOM
IBHKeHUN"

148

Du3nYeCKUil IPAKTUKYM I10
teMe "M3mMepenne yCKopeHusI
CBOOOHOTO MaieHus " UIu
"N3yueHue ABUKEHUS Tena,
OpOILIEHHOT0 rOPU30HTAIBHO"

Pu3n4ecKuil IPAKTUKYM I10




149

teme "M3yueHue ABUKEHUs
TeJa MO OKPYKHOCTHUC
MTOCTOSIHHOM 110 MOJTYJIEO
CKOPOCTbHIO" WJIH
"NccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHus
KOHUYECKOr0 MasgTHHKA OT €ro
napameTpoB"

150

DuU3nyYeCcKui MPaKTUKYM 110
teme "M3mepenue
PaBHOJICVCTBYIOLLEH CHIIBI IIPU
JBIKEHUH OpycKa 1o
HAKJIOHHOM TUIOCKOCTU'" WIH
"IIpoBepka runoTe3bl 0
HE3aBHCHMOCTH BPEMEHH
JBUKEHHS OpyCKaIo
HAKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE

pacCTosIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110
teme "UccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOMINX B MPY)KUHE U
PE3UHOBOM 00pa3sle, OT uX
neopmanuu"unu "M3yuenue
JBMDKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO,
IIEPEKUHYTON uepe3

n€rkuit 610K"

152

@U3NYECKUI IPAKTUKYM 110
teme "M3mepenue

KO3 HIMEeHTa TPEeHUs 10
BEJIMYHHE YTJIIOBOTO
kod¢dulreHTa 3aBUCUMOCTH
Frp(N)" unmu "HccnenoBanue
JBUKEHUs OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MEpEMEHHBIM K03 PHIrieHToM
Tpenus" win "U3ydyenue
JBUKEHMS TPpy3a

Ha BaJly ¢ TpeHUEM"

PuU3NYECKUl NPAKTUKYM IO
teme "HccnenoBanue ycinoBui
paBHOBECHS TBEPAOTO TEIA,




153

HMMEIOIIETO OCh BpallleHus " niIn
"KoHcTpynpoBaHnue
KPOHUITEHHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TENA,
HMEIOILEro

Ionaas onopsl"

154

®U3NYECKUI TPAKTUKYM T10
teme "M3mepenue umnysbca
TeJa o TOPMO3HOMY IyTH"
unu "V3MepeHue CUIIbITATH,
CKOPOCTH MOJEIN
3JEKTPOMOOUIISL U MOIIIHOCTH
cwibl Taru" unm "CpaBHeHue
M3MEHEHHUS UMIYJIbca Tefa ¢
HUMITYJTECOM

cwisl" win "UccnenoBanue
COXPaHCHHUS

UMITyJIbCA TIPU YIIPYTOM
B3aUMOJCHCTBUM " TN
"N3mMepeHne KHHETUYECKON
SHEeprun

TeJa 10 TOPMO3HOMY ITyTH"

155

@U3NYECKUI IPAKTUKYM I10
teMe "H3yueHue
M30TEPMHUUYECKOTO MpoIiecca
(pekoMeH0BaHO
WCIIOIb30BaHUE IUPPOBOM
naboparopun)" uiu
"N3y4eHEen30X0pHOTO
npouecca” i "HU3ydenne
n300apHoro npouecca' UiIu
"IIpoBepka

ypaBHEHUS COCTOSTHUSA"

156

Pu3nYeCcKUil MPAKTUKYM 110
teme "M3mepenue yaenpHoi
TEMI0EMKOCTH" WU
"UccnenoBanue nporecca
OCTBIBaHHUS BellleCTBA' WU
"HUccnenoBanne aqnadbaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJEICTBUA U




TEMIIepaTypbl KUTICHUS
JKuakocren"”

157

®U3NYECKUI TPAKTUKYM T10
teme "M3yuenue
3aKOHOMEPHOCTEH HCTapeHust
xunkocter" wim "M3mepenue
YAETBHOM TeIJI0THI IIaBJICHUS
apaa" unm "M3ydeHnecBoicTB
HACBIIICHHBIX TApOB" WU
"N3mepenne abCoTIOTHON
BJIQXKHOCTH BO3/lyXa U OIICHKA
Macchl IapoB B IOMEILIEHUH "
N3mepenne kodddunirenrta
MTOBEPXHOCTHOTO HATSKEHUS

158

PuU3NYECKU IPAKTUKYM
o teme "HaOironenue

MPEBPALLECHUS YHEPTUU

3apsKEHHOr0 KOHJEHCAaTopa B
SHEPIUI0 U3TYUYEHHsI CBeToAroaa"
win "M3ydeHune npoTekaHus Toka
B LIETH, COJIECPIKALLIEH
KOHJIeHCaTop" WiH
"Pacnipenienenye pazHOCTH
HNOTEHIMAJIOB (HAPSKEHUS) IPU
NIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCATOpOB"

159

Pu3NYeCKu IPAKTUKYM I10 TEME
"UccnenoBaHue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" HIIH
"U3mepeHue yaeabHOro
CONPOTHUBIICHUS POBOJHUKOB"
i "HccaenoBanne 3aBUCHMOCTH
CHIIBI TOKA OT

HaNpsHKEHUS JUTS1 JIAMITbI
HakaiuBaHug"

160

Pu3NYeCKU TPAKTUKYM I10 TEME
"HaGnronenue anextponusa’ uim
"U3mepenue 3apsiaa
OJTHOBAJIEHTHOI'O MOHA"MIIN
"NccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA
oT temneparypsl” nwin "CHarue
BOJIBT-

aMIEPHOMN XapaKTEpPUCTUKH quoja"




161

PesepBHeIit ypok. O6001ICHNE U
cucreMatru3sanus

3HAHWUH 10 TEME

"Kunemaruka"

162

Pe3epBHBIii ypOK.
0O00011EeHuEe U
CHCTEMaTH3aLHs
3HAHUM 110 TEME
"Tunamuka"

163

PesepBHbIil ypok. O0001ICHHE 1
CHCTeMaTHU3alUsl 3HAHUH 110 TEME
"CraTtuka

TBEpAOro Tena"

164

PesepBHrlit ypok. O600111eH1E 1
cHCTEMaTH3aIns 3HAaHUH 110
TeMe "3aKOHBI

COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMATH3alMs 3HAHUH 110 TEME
"OCHOBBI
MOJICKYJISIPHO-KHHETUYECKOM

Teopun"

166

PesepBHbIii ypOK.
O06o61enue u
CUCTEMAaTU3alMsl 3HAHUH 110
teMe "TepMoauHamMuKa.

TemmoBeie MaIHb!"

167

PesepBHBIit ypOK.
O06o01enue u
CUCTEMaTH3als 3HAHUU
1o TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da3oBbIE TEpexob!"

168

PesepBHBIit ypoK.
O06o06mieHue u
CHCTEMAaTHU3alHs
3HAHWH 110 TeEME

"OnexTpuueckoe nojue"

169

PesepBHblit ypok. O6001IeHNE T
cUCTEMaTH3aInsI 3HAaHUH

o teMe "TlocTossHHBIN




3IEKTPUUYECKUN TOK"

PeseprHbIil ypok. O6006111eHIE

170 | wu cucremaru3anus 3HAaHUU 1O 1
teme "Toku B
pa3IMYHBIX cpeaax"
OBUIEE KOJIMYECTBO
170 8 16
YACOB IIO
[TPOI'PAMME
11 KJIIACC
KoJinuecTBo yacon DJ1eKTPOHHBI
Ne Hdara e
nudposbie
T
emMa ypoka Bee| Koutpoan | Ipaktuye | pyayye obpasoBaTes
o ro HbIC CKHe HUA
0oTbI padoThI PHPIE
/ pa pecypchl
n
BzaumoneiicTBue
1 MOCTOSIHHBIX MarHUTOB U 1
MPOBOTHHKOB C TOKOM.
MarsuTHoOE€ 1oie.
I'unore3a Amnepa
Bektop MarHuTHOM
2 1

vHAYKOud. [IpuHmm
CYTEPIIO3ULIUU
MAarHuTHBIX TT0JIEH.
JIMHMMarHUTHOM

WHIYKIUU

MarnautHoe 1oJ1e
MPOBOJIHUKA C
TOKOM.OTBIT

Opcrena

4 Cuna Amrmepa, eé 1
HanpaBJIeHUE U MOYJIb

5 Pemenue 3amay 1

[Ipumenenue
3aKoHa Amrepa.
OnexTponsmMepu
TeJIbHBIE

puOOpHI

Cuna Jlopena, eé
HampaBlieHHE U MOIYJIb.
JIBrxeHue 3apspKeHHON
YacTHLBI B

OJTHOPOJTHOM MarHUTHOM

TI0JIC




8 Pemenne 3agau 1

9 Pabota cunsl JlopeHia 1

10 Pemenne 3anau 1

MaruuTHoOe IoJe B
11 1
BEIIECTBE.
deppoMarHeTHKH,
napa- ¥ JuaMardeTUKU
12 OCHOBHEBIE CBOICTBa 1
(heppOMarHeTHKOB.

[TpumeHeHne GpeppoMarHeTHKOB

13 Pemenue 3amay mo teme "Marautsoe
mmose"

14 Pemenue 3amay mo teme "Marautaoe
mose"

15 SIBneHune 351eKTpOMarHuTHOU
unaykuuu.[ToTok BekTopa
MarHUTHOW MHIYKIIUH

16 O J1C unnykuuu

17 3aKOH 3JIEKTPOMAarHUTHOM
nnnykuunDapanes

18 Buxpesoe anmekTpuueckoe mose. Toku
Dyko

19 OJC unnykuuu B
JBIDKYIIHXCS
MIPOBOJTHUKAX

20 Pemenue 3amau

21 IIpaBuno Jlenna

2 NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTHUB 1I€MH MOCTOSHHOTO
TOKa

23 SIBneHre caMOMHIYKITUH.

S 1CcamonHyKInN

24 DHeprusi MarHUTHOTO MOJIst
KaTYIITKA CTOKOM.
DJIEKTPOMArHuTHOE MOJe

25 Pemrenune 3amau

2% O00011eHNE U CHCTEMATH3AIHS
3HAHUU MTOTeMe "DNEeKTpoaAuHAMHUKA"

27 KonTponbnas pabota mo

TEME

"OnekTpoguHaMuka'




28

KosnebarensHas cucreMa.
CBo0OogHbIE KOJIEOAHUS.

FapMOHI/ILIeCKI/Ie KoJieOaHMs

29

Kunemaruueckoe u
NUHAMHYECKOE OIMCAaHUE

K01€0aTeNbHbBIX IBIKEHUI

30

DHepreTuyeckoe onucanue. Beios
JMHAMUYECKOTO OIMMCAHHUS
rapMOHUYECKUXKOJICOAHUH U3 UX
DHEPreTHYECKOTO U

KHHEMAaTHU4YCCKOI'O OIITMCaHUuA

31

Awmrntyzaa u $asa kojgebaHui

32

[Tepuon u yacToTa KOJICOAHHUH.
[Teproamanbix cBOOOHBIX
KOJICOaHMI MaTEeMaTHYECKOTO
masTHuKa. [Teprosa cBoOOHBIX
KOJICOAHUH TPYKHUHHOTO
MasiTHUKA

33

3aryxarorue KoJieOaHusl.
BbIHYX 1eHHBICKOICOaHNUS.

Pe3onanc

34

ABTOKOJICOaHUA

35

Pemenne 3agau

36

VYpoxk-koHpepenuus "MexaHudeckue
KOJIeOaHMs B MYy3bIKATbHBIX

UHCTpyMeHTax"

37

0O0001IeHNe U cUCTEMaTH3AIHA
3HaHu| moTteMe "MexaHnueckue

KosicOanusa"

38

DNeKTpOMarHUTHbHIE
KOJIcOAHUS.

KonebarenbHblil KOHTYD

39

®opmyna Tomcona. CBA3b aMITITUTYIbI
3apsiaa KOHIEHcaTopa C

aMHHHTYHOﬁ CHJIBITOKA B

K0J1e0aTEeIbHOM KOHTYpE

40

3aKoH COXpaHEHHsI SHEPTUU B
ANeILHOMKOJIE0ATEIHHOM

KOHTYpe




41

3aryxaromue
AJIEKTPOMAarHUTHBIE
KoJIcOaHMUS.

BriHyX1cHHBIE
3JIEKTPOMArHUTHbIE KOJIeOaHMsI

42

ITepemennsbiit Tok. Peaucrop u
KOHJICHCATOPB LIeTH [TEPEMEHHOT0

TOKa

43

KaTYLHKa HHAYKTUBHOCTHU

B OCTIMIIEPEMCHHOI'O TOKa

44

3akod Oma g
AIEKTPUYECKOH LETH

MNEPEMCHHOI'O TOKa

45

MoIHOCTb EpEMEHHOr0 TOKA.
AMIUTUTYAHOE U JeiCTBYIOIIEE
3HAYEHUECHJIbl TOKA U

HaIpsAKCHUA

46

Pe30HaHC B 3JIEKTPUYECKON LIENN

47

Pemenue 3agau

48

WneanbHblif Tpanchopmartop.
ITpousBoAcTBO, Nepeada u
norpedieHue
ANEKTPUYECKON SJHEPTUU

49

OKOJIOTUYECKUE PUCKH IIPH
IIPOM3BOJICTBE IEKTPOIHEPTHUH.
KynbeTypa ucnonb3oBanus
JIEKTPO3HEPTUHU B TIOBCETHEBHOM

KHU3HU

50

Pemenue 3agau

51

Pemenne 3agau

52

O000111EeHNE U cUCTEMAaTH3alHUs
3HaHUI TOTEME

"DreKTpOMarHuTHEIE KosieOaHus"

53

MexaHu4ecKue BOJIHBI.
XapakTepUCTUKUMEXAHUYECKUX

BOJIH

54

CBoiicTBa MEXaHUYECKUX BOJH

55

3ByK. XapakTEepUCTUKH 3ByKa

56

WHubpa3ByK U yIbTpa3ByK.




[ITymoBoe3arps3HeHUE

OKpY>Karolleu cpeabl

S7

Pemrenue 3anau

58

SHCKTpOMaFHI/ITHBIe BOJIHBEI.
H3J’Iy‘leHI/IeBJ'IeKTpOMaFHI/ITHBIX

BOJIH

59

OHeprus MEeKTPOMarHUTHBIX
BOJIH.CBoliCcTBa

SJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 3EKTPOMarHUTHBIX

BOJIH BTCXHHKC U 6LITy

61

[IpuHuMnIBl paIUOCBS3U U
TenesuaeHus. Paguoaokanus.
DJIEKTPOMarHuTHOE

3arpsi3HEHNE OKPY)KAIOIIEH CpeJIbl

62

KonTponbhas pabota no teme

"Kosnebauusu BOJTHBL"

63

Cgaer. 3akoH
HPSIMOJIUHEHHOTO

PaCIIpoCTpaHCHHA CBETA

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHa IPSIMOJIMHEUHOTO

pacrpoCTpaHCHUs CBETa

65

Otpaxenue ceera. [lnockoe
3epkaino.Cepuueckoe

3epKajo

66

[Ipenominenue cBeta. AGCOIIOTHBIM
1 OTHOCHUTEJIBHBIN II0KA3aTellb
npenoMieHus. [lonHoe BHyTpeHHee
OTpaKEHUE.

IIpenenbHbIl Yo MOJIHOro
BHYTPEHHETO

OTpaKEHUS

67

Penrenue 3ama4d Ha
IIPUMEHEHNE 3aKOHOB
OTpa)KeHI/Ifl nu HpCJ’IOMJ’IeHI/IH

CBETa

68

Xoq 1ydel B pU3Me.

Hucnepcus cera.CloKHBIN




coctaB Oenoro ceeta. LlBer

JIunzel. okycHoe

69
paccTosiHue U
OnTHYECKas Cuila
JIMH3BI

20 [TocTpoenue n3o0pakeHuit B
JMH3aX U UXCUCTEMaX.
VBenuueHue TuH3bI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHI, TOTyYaeMbIX C
MTOMOIIBIOTMH3

72 I'11a3 kak onTuyeckas cucTeMa

23 Pemenue 3anau. [Ipenesnst
MPUMEHUMOCTUT€OMETPUYECKOM
OTITHKHU

74 CKOpOCTb CBETA U METO/IBI €€
W3MEPEHHS

75 Jlucniepcust cera

76 WNurepdepennus cBera

7 KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOJIIOICHUS
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 ITpumenenue nHTEpPepeHIun

80 Judpakius ceera
JudpaknmonHas pemérka.

81 YcnoBueHaOmoAeHUS
TJIABHBIX MAaKCHUMYMOB

82 Pemenue 3anau

83 [ToriepevHOCTh CBETOBBIX BOJIH.
[Tonspu3zarnus cBeTa

84 Pemenue 3amau

85 CBETOBEIC SIBJICHUS B TIPUPOJIE
O06o01IeHne U cucTeMaTH3aus

86 3HaHui moreme "OnTtuka"

87 KonrponsHas paborta no reme
«OnTuka»
['panuts! MPUMEHUMOCTH

88 KJIACCHYECKOM MEXaHHKH.

3aKOHEI QJICKTPOJAUHAMUKHN U




MPUHIUIT OTHOCUTCIIbHOCTU

89 ITocTynatel crienuaabHON
TEOPUHOTHOCUTEIbHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBal. [IpeoOpa3oBanus

90 Jlopenua. YcinoBue NpUuInHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IeHNe
BpPEMEHU U

COKpaIlleHUE JUTUHBI

OHeprus U UMIYJbC

91
PENATUBUCTCKONYaCTHIIBI

CBs13b Macchl ¢ SHEPrUen u

92
UMITYJIbCOM PENIATUBUCTCKOM

4aCTHUIBI. 3Hepr1/1${ IIOKOA

93 PaBHOBECHOE TEIIIOBOE N3ITyYCHHE

94 3akoH cMelenus Buna

95 I'nnioreza M. [Iimanka o kBaHTax.
®doToHEBI

96 DHeprus u UMNyibc GoToHa

®oroaddext. OnbiTe A. T

CroseroBa.3aK0OHBI

dororddekra

97

98 YpaBHeHUe DWHIITEHHA TS
dororddexra.

"KpacHas rpanuna” ¢gorosddexra

99 Jasnenue cera. OnbiThl [1. H.
JleGenena

100 BoiHOBEIE CBOIICTBA YaCTHII

Bonnsl ne bpoins. JlnuHa
101 BOJIHEI Jie bpoiisns u pa3mepsl
o0JacTy JoKaInu3aluu

JBUKYIIEIHCS 4aCTHUIIBI

102 KopnyckysisspHO-BOIHOBOH JTyaju3M

103 Judpaxius 7eKTPOHOB HA
KpHCTAJLIAX

Crneuuduka usmepeHuii B
104 Mukpomupe. COOTHOIICHUS
HEOIPEAETEHHOCTEN

['eiizenOepra

105 Pemenue rpaduuecknx 3amaq




106

Pemenue pacu€THbIxX 3a1a4

107

KonTponbhas pabota 1o remMam:
"OcHoBeiCTO",
"KopnyckynsipHO-BOJIHOBOM

Jyanusm"

108

OnbITHI IO UCCIEIOBAHUIO
crpoeHus aroma. llnanerapuas

Mojienb atoma Pesepdopna

109

IToctynatel bopa

110

Buapl ciektpoB. CrieKTp ypoBHEH

JHEPrUHaToOMa BOI0pOIa

111

CroHTaHHoOe U BBIHY>XKACHHOC

H3JTYUYCHUCCBCTA

112

Jlazep

113

Hyxnonnas monens siapa
I'eiizenbepra- lBanenko. 3apsn
¥ MacCOBOE YHUCJIIO Sipa.
M3oTtonkl. PannoakTHBHOCTD

114

3aKOH paJlnOaKTUBHOIO pacmaja.
CBoiicTBaOHU3HUPYIOLIETO
u3nydyeHus. Bnusnue
PaZMOaKTUBHOCTH Ha )KUBbBIE
OpraHu3MBbl.

Jlosumerpus

115

OHeprus CBA3M HYKJIOHOB B sJIpeE.
Anepubiecunsl. [ledekT maccol
anpa. SlnepHele peakuuu.
Snepusie peaktopsl. [Ipodaembl
YIPABJISIEMOTO TEPMOSAIEPHOTO
CUHTE3A.

DKOJIOrM4eCKHEe aClIeKThl pa3BUTHUS
AIEpHON

OHCPI'CTUKU

116

Meroas! perucTpanny u
HCCIIEIOBAHUS AJIEMEHTaPHBIX
yactull. PyHIaMeHTaIbHbIE
B3aUMOJIEUCTBUS. bapuoHsl,
ME30HBI U JICTITOHBI.
[IpencraBnenune o CranmapTHOMI

MoJienn. KBapk-TriitooHHast MOJIeITh
aJIpOHOB

®du3uka 3a npeaeaaMu




117

CranpaptHoit monenu. Témuas
MaTepus U TEMHasi SHEPTHUsL.
EnuncTBO DM3nveckoil KapTHHBI
Mupa

118

OTansl Pa3BUTHA aCTPOHOMUH.

3Ha‘leHI/IeaCTp0HOMI/II/I

119

[IpuMeHHMOCTB 3aKOHOB
(bu3HUKYN 1715 O0BACHEHUS
MIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTOTbI
ACTPOHOMHUYECKUX
HUCCIIETOBAHUN

120

COBpeMeHHHe OIITHYCCKHEC
TCICCKOIIBL, PaJIUOTCIICCKOIIbI,

BHeaTMoc(epHast aCTpOHOMHS

121

Bupg 3sésnnoro neda. Co3se3nus,
SIpKH€ 3BE3IbI, IUIAHETHI, UX

BUIMMOC ABHKCHHC

122

Comueynas cucrema. CoiHIle.
CoinHeyHas AKTUBHOCTb.
Ucrounnk sHepruu ConHIa M

3BE3]

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKH.
Jwnarpamma

"CeKTpaJbHBIN Kilacc —

CBETUMOCTD"

124

3Be3abI TIIaBHOM
[10CJIENOBATEIBHOCTHA

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeEHHBIENIPEICTABICHUS O
MPOUCXOKACHUHN U 3BOJIIOIINA
CouHita ¥ 386311, DTamkl JKU3HA

3BE3

126

Mneunsiii [Iyte — Hamma
I'amakTnka. TUNIBITATAKTHK.

YEpHble AbIPHI B A1paxX raJaKTUK

127

Bcenennas. Pacivpenue
Bcenennoii. 3akonXa006ma.
Teopus bonporo B3peiBa.
PenukToBOe n3nmydenue




128

MacmtaOHasi cTpyKTypa
Bcenennoi.

MeTtarainakTuka

129

Hepeménnsie nmpobiaembl
ACTPOHOMUH

130

Du3nyecKui MPaKTUKYM 10
teMme "Uccienosanue
MAarHUTHOT'O MHOJIS
MMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppoMarHeTUKOB" WK
"UccnemoBanue

JEeICTBUS MOCTOSIHHOI'O MarHuTa Haj
pamMKy ¢

TOKOM"

131

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3mepenue cunbl Amnepa" uinu
"N3y4eHne3aBUCUMOCTH CUJIbI
Amnepa oT cuiibl TOKa" WK
"OnpenesieHue MarHUTHOM
WHIYKIHH

Ha OCHOBE M3MEPEHUS CHIIBI
Awmnepa”

132

Du3nUecKuil IPaKTUKYM
o teme "HccaenoBanue
SIBIICHUS
3JEKTPOMAarHUTHOM
WHIYKIUU" WIH
"Onpenenenre UHAYKINUN
BHXPEBOTO

MarsuTHOTO moJjis"

133

@U3NYECKUI IPAKTUKYM 110
teMe "MccnenoBanue siBICHUS
camomuaykiuu'" wim "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3nYeCcKUil IPaKTUKYM
o teme "M3mepenue
repro/ia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U
MPY>KUHHOTO
MasiTHUKOB"

Pu3nYeCKUil NPAKTUKYM 110




135

teme "[IpeoOpazoBanue
SHEPIHU B IPYKHHHOM

MasTHUKe"

136

Du3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro
TOKa 4epe3 Mocie0BaTeIbHO
COeTMHEHHBIE KOHIEHCATOP,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboTh
HMCTOYHUKOB CBETa

B IIENIM IEPEMEHHOT0 TOKA"

137

DU3NYECKUI TPAKTUKYM T10 TEME

"N3y4yeHue napameTpos
3BYKOBOU BOJIHBI"

138

Pu3n4eCcKuil IPAKTUKYM 110
teme "M3mepenue

MOKa3aTelisl MPeJIOMIICHUS
crexna" i "l[lomydenue
HU300pakeHUS B

CUCTEME U3 IIJIOCKOI0 3epKaja U
JTUH3BL"

139

Du3nyecKui MPakKTUKYM 10
teme "HccnenoBanue
3aBUCHUMOCTHU (JOKYCHOTO
paccTosiHUA OT BelllecTBa (Ha
IpUMepe KUJIKUX JINH3)" UIu
"Uzmepenue hokycHOTO
pacCTOSTHUS PACCEUBAIOIINX
JH3"

140

Pu3NYeCcKuil IPAKTUKYM I10
teme "HaGmonenue
Tudpakuuu, THTEphepeHInN
U ToJsipu3anuu ceera'

141

Du3nYeCcKuil IPAKTUKYM I10
teMe "OnpeneneHne HMITyJIbca
Y DHEPIUH PENATUBUCTCKUX
yacTtuil (1o ¢pororpadusm
TPEKOB 3aps’KEHHBIX YaCTHI] B
MarHUTHOM

nose)"

142

Pu3nYecKuil IPAKTUKYM I10
teMe "H3mepeHne
noctostHHOM [limanka Ha




OCHOBE HCCJICIOBAHUS
dororddexra" umm
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA

yepes CBETOAUO OT
HanpspkeHus"

143

Pu3n4ecKuil IPAKTUKYM I10
teMme "Uccienosanue
CIIEKTpa pa3peKEHHOTO
aTOMapHOI0 BOJOPOAA U
M3MEPEHHUE NOCTOSIHHOM

PunGepra"

144

Pu3n4ecKuil IPAKTUKYM I10
teme "Uccinenosanue
paaroakTUBHOTO (hOHA C
MCIIOJIb30BaHUEM JI03UMeETpa"
uin "M3ydeHue noriomneHus
OeTa-4yacTuIl

amomMuHuem"

145

DuU3nYeCKUl NPAKTUKYM I10 TEME
"HabGaroneuus 38€30H0r0 HEDOA
HEBOOPYKEHHBIM IJ1a30M C
HCIOJIb30BAaHUEMKOMIIBIOTEPHBIX
MPUIIOKEHUHN ISl OTIPEIECIICHUS
MOJIOKEHHUS HEOECHBIX O0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3nusi CeBepHOTO
NOJTyLIapHsl U ApKue 3BE3AbI" NN
"Habmronenus B Teneckon JIyHbI,
MJIaHET, TYMAHHOCTEN 1
3BE3IHBIX

CKOILJICHUI"

146

O0001eHne
CHCTEMAaTH3allHs 3HAHUM.
Pounb pusuku un actpoHoMUn
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COLMATBLHOU M ATUYECKOU
cdepax

JIeSITeIbHOCTH Y€JIOBEKA

147

O00011IeHNE U CUCTEMATH3ALIUS
3HaHWUH.
Posb u MecTo Gpu3uku u




aCTPOHOMHUHU BCOBPEMEHHOU

Hay4YHOU KapTUHE MHpa

148

O060011eHNEe U CUCTeMAaTH3aIH
3Hanuil. Ponpb ¢pusnyeckoit
TEOpHH B (HOPMUPOBAHUN
IpeCTaBICHUN 0 (HU3NIECKON
KapTHHE MHpa, MECTO
du3rYecKoil KapTUHBI MUPA B
00IIIEeM PsITy COBPEMEHHBIX
€CTECTBEHHO-

HaYYHBIX IIPE/ICTABICHUH O
npupoze

149

O00011IeHNE U CUCTEMATH3ALIUS

3ganni moreMe "Kunemaruka"

150

O00011IeHNE U CUCTEMATH3ALIUS

3ganni moreMe "Kunemaruka"

151

O0001IEeHUE U CUCTEMATHU3ALUA

3HaHu# noreme "Jlunamuka"

152

O00011IEHNE U CHCTEMATH3ALUS
sgaguit noreme "CraTuka

TBEpJOTo Tena"

153

O0001IeHNe U cUCTEMAaTH3AIHA
3HAaHUN ToTeMe "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

154

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON

Teopun"

155

O00011IeHNE U CUCTEMATH3ALIUS
3HAHUH TOTEME
"TepmoanHamuka. TernnoBbie

MAaIliHbI"

156

O0001eHne U cucTeMaTH3aIMsI
3HAHUH 110
Teme "ArperaTHble COCTOSTHUS

BeliecTBa.Pa3oBrie

nepexonl”

157

O00011eHHE U cUCTEMAaTH3alUs
3HAHUH TOTEME

"OnexTpuueckoe noiue"




158

O0001eHNEe ¥ cCTEMAaTH3AIHS
3gaHui moreme "lTlocTosSHHbBIN

3NIEKTPUYECKUM TOK"

159

0O00011eHNE U cCTEMAaTH3aIHS
3gaHui noreme "Toku B

pa3iInyHbIX cpenax”

160

0O00011eHNE U cCTEMAaTH3alHUs
3HaHUU ToTemMe "MaruuTHoe

mose"

161

PesepBHBIii ypOK.

O06001enue u

CHCTEMAaTH3allHs 3HAaHUHI

10 TEME

"JyeKTpOMarHuTHas UHIYKIus"

162

PesepBHBIii ypOK.
O06001enue u
CHCTEMAaTH3alHs 3HAHUI
1o TeMe""MexaHuuecKue

KoneOanusa"

163

PesepBHbIit ypoK.
O06o0menue n
CUCTEMaTH3alUs 3HAHUN
10 TEME
"DeKTpOMarHuTHbIE

KoneOanus"

164

PesepBHbIit ypok. O6006111eHNE
U CHCTEMAaTH3alHs 3HAHUH 110
TeMe "MexaHndeckue u
ANEKTPOMArHUTHBIE

BOJHBI"

165

PesepBubiil ypok. O6006111eHIE 1
CUCTEeMAaTH3allusI 3HAHUU TI0 TeEME

"Ontuka"

166

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3allHsI 3HAHUN TI0 TEME
"OCHOBBI

CTO"

167

PesepBHBIit ypoK.
Ob6o06uenue u
CHUCTEMaTH3alysl 3HAaHUH




0 TeMe
"KopnyckynsipHO-BOJIHOBOM ayasin3m"

PesepBHbIil ypok. O600111IeHIE 1
168 CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe 1

"®dusukaaroma"

PeszepBHbIil ypok. O60061IcHIE 1
169 cHCTEMAaTH3alis 3HaHUH 110 TEME 1
"®dU3UKaaTOMHOrO siJipa U

3JIEMEHTAPHBIX YacTHUIL"

170 PesepBHeIit ypok. O6001ICHNE T 1

CHCTEMAaTHU3aLU
3HAHUH 110 TEME
"D1eMEHTBI

actpoduzuxu"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

170 4 16

YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI LI YYEHUKA

» ®usuka, 11 knacc/ Kacesnos B.A., O0111ecTBO ¢ OrpaHUUEHHONW OTBETCTBEHHOCTHIO
«/IPODAy; AkinonepHoe o0111ecTBO «I31aTenbCTBO

«HpOCBeH_ICHI/Ie»

» ®usuka, 10 knace/ Kacesnos B.A., OO011ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o01ecTBo «3mnarenpcTBo

«IIpocsemenue»

METOAUYECKUE MATEPUAJIbI 1JI51 YUYUTEJISA
Ousuka. YriyOnennsiii ypoBenb. 10—11 kiaccesl : pabouas nporpamma knuaun Y MK B. A. KacbsiHoBa:

yuebHo-MeToandeckoe nocodue / B. A. Kacesnos, W. I'. BinacoBa. —M. : llpoda

» Omsuka. 10 k1. YriuyOuieHHbIH ypoBeHb : yueOHuk / B.A. KacbsHoB. — 5-eu3j., crepeotun. — M.

: Apoda



» Ousuka. 11 k. YroyOneHHbl ypoBeHs : yueOnuk / B.A. Kacbanos. — 5-eusn., crepeorun. — M.

:Jpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETUMHTEPHET

1 http://nsportal.ru - cormanbHas ceTh pabOTHUKOB 00pa3oBaHms.2

http://markx.narod.ru/pic/ - hbusuka B mKoIIe.

« http://festival. 1september.ru/articles/ - hecTrBaNb MEOATOTHUECKIX UAEH

«OTKPBITBIA yPOK».

* http://www.fizika.ru/ - caiit s yuntesneid puU3MKU U X YUCHUKOB.5

http://www.physics.ru/ - maTepuassl o Gusmke.

s WWW . ege .edu.ru - uadopmarorHsii moptain EI'D.

« http :// school - collection . edu . ru/ - exunas komnexmus LIOPos


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/HYPERLINK%20%22http:/festival.1september.ru/articles/%22
http://www.fizika.ru/HYPERLINK%20%22http:/www.fizika.ru/%22
http://www.physics.ru/
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