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INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma mo (u3WKE HA YpPOBEHb CpeaHEro oOmiero oOpa3oBaHUs s
obyuarontuxcst 10—11-xxkmaccop MBOY COII Ne3 r. Kancka pa3paboTraHa B COOTBETCTBUH C
TpeOOBAHUSIMU:

1. @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 obpasoBanuu B Poccuiickoii
Denepauuny;

2. Ilpukaza MwunHoOpHayku ot 17.05.2012 No 413 «O6 yrBepxacHUU ¢eaepaaTbHOrO
roCy/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa CpeiHero oodiero oOpa3zoBaHUsN» (C
W3MEHEHUSIMHU, BHECEHHBIMU NpuKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

3. Ilpukaza Munnpocsemenust ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu ¢eaepaibHON
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO 00IIero 00pa3oBaHUs»;

4. Ilpuxaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsaka
OpraHu3alliil W OCYIIECTBIICHHS 00pa30BAaTENbHON JEATEIPHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM ~ MTPOrpaMMaM—00pa30BaTEIbHBIM  MPOrpaMMaM  HadyaJbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHET0 00IIero o0pa3oBaHMsI;

Konnenmuu npenogaBanusi yueOHoro npeamera « Ousnkay;

CII 2.4.3648-20 «CaHMTapHO-3IIMAEMUOJIOTMUECKUE TPeOOBaHUS K OpraHU3alUsIM
BOCIIUTaHUS M OOYYEHUsI, OTJBIXA M O3I0OPOBIICHHS ICTEH M MOJIOJCKN», YTBEPIKICHHBIX
MIOCTaHOBJICHHEM IJIaBHOTO CaHUTapHOro Bpauda oT 28.09.2020 Ne 28;

7. CanlluH 1.2.3685-21 «I'uruennueckue HOpPMAaTHUBBI U TpeOOBaHMA K OOECHEUCHHIO
Oe3zomacHocT M (W) 03 BPEAHOCTH I 4YeloBeka (PaKTOPOB cCpeibl OOUTAHHS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIaBHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

8. ®denepanmbHOi paboueld mporpamMMel Mo ydeOHoMy mpeamery «dDusmkay 6a30BOro
YPOBHSI.

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YpOBHE CpeaHEro o0Iero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammel, TmpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHHMS W KOHLEMIUU TMpernojaBaHus y4eOHOTro
npenmera «®dusuka» B o0Opa3oBaTeNbHBIX opraHmzanmsx Poccuiickoit  ®Denepanuu,
peaTn3yoNIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Conepkanuie TpOrpaMMbl TI0 (pHU3HWKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTUHBI Mupa oOyuatomuxcst 10-11 kmaccoB npu oOyueHun ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U MeETanpeIMETHBIM
pe3yibTataM OOYYEHHs, a TAaKK€ YYUTHIBACT HEOOXOIMMOCTh pEeaTU3allii MEXIPEIMETHBIX
CBsizell (PM3UKU C €CTEeCTBEHHO-HAYyYHBIMHM YUeOHBIMH IpeaMeTamMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHHUS Kypca (H3WKH: JHYHOCTHBIE, METalpeAMETHbIC, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3HMKe BKITIOYAECT:

- IUTaHUpPYEeMbIe pPEe3yJlbTaThl OCBOCHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE PE3yAbTAThI MO rojlaM O0yUEHUs;
- coepkanue yueoHoro npeamera «Puznkay mo rojgaM o0ydeHusl.

dusmka Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAsl B KAUYeCTBE yUeOHOTO

npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.



[[IxombHBIA Kypc GU3HUKH — CHCTEMOOOpAa3yIOIIMK MJisi €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEIMETOB, MTOCKOJBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHHE W aKTUBHOE
OpUMEeHeHHe (U3MYECKUX 3HAHUH OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs] HOBBIX
MaTepHaJoB C 33JIaHHBIMU CBOMCTBaMH U Apyrux. MzyueHnue GuU3uKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJarommxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI IIO3HAHUS NIPH BBIIIOJTHEHUN UMU YUEOHBIX HCCIEIOBAHUM.

B ocHOBy Kypca ¢u3uku Juist ypoBHS CpeJHero oo1ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX paslesioB (U3UKHU, BKIKOYAET KAaK BONPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beIUHEH BOKPYT
¢usnueckux Teopwil. BexymmMm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCloyib30BaHUE I'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHNUN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoes osxonocusayuu peann3yercs NOCPEACTBOM BBEACHMSI JJIEMEHTOB COZAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM pallMmOHaIbHOTO PUPOJIONIONIBE30BAaHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooOiero odpazoBaHus
ABIIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHME TMPEACTABICHUI O CTPYKTYpe IOCTPOEHUs
¢u3nueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTteMHO-1eTEeNbHOCTHBINA MOAX0 B Kypce (GU3MKH peaTu3yeTcs MpekIe BCEro 3a CUET
OpraHu3aluy SKCIIEPUMEHTAILHON IesATeNbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1abopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usnke oOBEeIUHEHBI B OONIUN CIHUCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYacCTHHKaMH O0pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH TIaHUPOBAaHUS U OCHalleHHs kabuHera gusuku. [1pu 3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
WCCJIEIOBaHMS 3aBUCHUMOCTEH (DHU3MYECKHX BEJIMYMH W IOCTAaHOBKY OIIBITOB IO TMPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yAENAETCs PELIEHUIO PacUETHBIX U KaueCTBEHHBIX 3aaad. llpu stom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIEINBIO,
NO3BOJISAIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasielna
Kypca, TaKk ¥ UHTErpUpys 3HAHUS U3 pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 3a7a4 NPUOPUTETOM
SBIISIOTCS 3aJaHUsd Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B



OKpY’KaIOIIeH XU3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOIETH Il CHTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieyeHH0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUAX NMPEIMETHOro KaOuHeTa (DPM3MKHU WIN B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
($U3UKN TOJKHO OBITH HEOOXO0AMMOE JIA00OPATOPHOE 0OOPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpaMme 10 (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECHEeUMBACT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMe 110
(Gu3uKe KIIOYEBBIX JEMOHCTPALU JUIsl HUCCIENOBAaHUS HM3Y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE ISl YYEHHUYECKUX IMPAKTHUYECKUX padboT (opMHpyeTcs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
[OCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AaHAJOIOBBIX W LUGPOBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS (GU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

- (GopMHpOBaHUE HHTEpeca M CTpeMJIeHHs OOydyaroIIMXCsl K HayYHOMY H3YYEHHIO MPUPOIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TIPEJICTaBICHMM O HAydyHOM MeETOoJe TOo3HaHus U  (popMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

- (hopMupoBaHKE HAYYHOT'O MHUPOBO33PEHUS KaK pPe3ylbTaTa U3y4eHUsI OCHOB CTPOSHHS MaTepUu
U pyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (opmupoBaHue yMeHUN OOBSACHATH SBJIEHHUSI C HCHOJb30BaHHEM (PU3MUECKUX 3HAHUN H
HAy4YHBIX JI0Ka3aTeJIbCTB;

- (opMHUpOBaHUE MPEACTABICHUN O poiaM (U3MKU A Pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

Joctuxenune 3Tux 1eneld oOecredrBaeTCsl pelIeHHEeM CIeAYIOMX 3a7ad B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

- IpHOOpeTeHne CUCTEMBI 3HAaHUN 00 00UMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHHKY, MOJIEKYJSIPHYIO (HU3UKY, D3JEKTPOJWHAMMKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOU3UKH;

- (opmupoBaHNEe YMEHUN NPUMEHSATh TEOPETHYECKHE 3HAHUS A1 OOBSCHEHUS (UINYECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

- OCBOGHHE CIIOCOOOB pEIIeHHs Pa3TUYHBIX 3a]a4 C SIBHO 3a/JlaHHOW (PU3UUECKOM MOJeNbIo,
3aja4, MO/ApPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3JaHhe (QU3NYECKOW MOJAENH, aJeKBaTHOU
YCIIOBUSIM 3aJauu;

- TOHMMaHHe (U3NYECKMX OCHOB M NPUHIMIOB JACHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

- OBJQJICHUE METOJaMU CaMOCTOATENBHOTO IUIAHUPOBAaHMS M MPOBENEHUS (U3NUECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

- CO3JaHME YCJIOBHMM M1 pa3BUTUS YMEHHUHM IIPOEKTHO-UCCIIENOBATEIIbCKON, TBOPYECKON
NESITETbHOCTH.



Ha wusydyenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpPEAHETO OOIIero oOpa3oBaHUs
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJICITIO).

[Ipenyaraemsiii B mporpamMme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYCCKUX paboT
SIBIISICTCST PEKOMEHIOBAaHHBIM, YYHTEIb JIeJacT BBHIOOp IMPOBEACHUs JTa0OpaTOPHBIX paboT H
OTIBITOB c yu€ToM WHAWBUYaTbHbBIX ocoOeHHOCTeH 00yYaromuxcs.



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢u3uku B (GOpMUPOBAHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsMOJUHEHOe nBMkeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOW IO MOAYJII0 CKOpPOCTBIO. YTJOBasi CKOpPOCTb, JIMHEWHas CKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIAS] KHHEMAaTHUECKUX XapaKTEPUCTUK JBHIKEHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOTHOTO MaCHHSI.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKH BPEMEHH TIPH PAaBHOYCKOPEHHOM JBIDKCHHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocuTenbHOcTH ["anuiesd. [lepBeit 3akon HeroToHa. MHEpImanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ M3MEHEHHMEM MEXaHMYECKOW JHEpruu Tejla Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe nmpeacTaBieHne U30MPOLIECCOB: N30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOTO B3aUMOEHCTBHSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Ompenenenne Macchl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpEHUU 00BhEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsS 3HEprus TEPMOIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoM mporecce. [lepBblii 3akoH TepMmoauHaMmukH. [Ipumenenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennobie MamuHbL. [IpuHImne neficTBus TemnoBbix MamuH. [IpeoOpazoBanus sHeprun B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHeprun (TeMIieparypsl) Tejaa Ipu Terionepesaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT 1aBICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THUIPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OneKkTpu3anusl Tell. OIEKTpUYECKHM 3apan. J(Ba BHIa JIIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUYECKUX MOJeH. JINHNKM HaNpsy)KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATopa OT IUIOWAAW  IUIACTHH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit Inekmpuueckuil mok. Toku é paznuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAask IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckne yCTpOCTBA W MPAKTUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cruibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéH C KypcaMd MareMaTHKH, OMOJOIMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JHMHeWHas ¢QyHkuMs, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTpUUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOocTaTHYeCcKass  3allluTa,  3a3eMJIeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAzZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThl. B3amMopaelcTBHE NOCTOSHHBIX MAarHWTOB. MarHWTHoOe moJe.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe moJie MPOBOAHUKA C TOKOM. KapTWHa NWHHANA MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBieHUE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DnEeKTpOMAarHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM MHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe siekTpudeckoe moJie. ONEKTPOABIIKYINAs CWIa HMHIAYKLIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHbvle KO1€OAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHONW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMaZHUMHbBLE B0JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBash JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpakeHUs U IPEIOMIICHUS MEXaHUIECKUX BOJTH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITomnsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI cienaJIbHOM TEOPHUH OTHOCHTEJILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €ro YACTOTOW. DHEPTUsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MPAKTHUECKOE MpPUMEHEHHe: (POTO3IEMEHT, (OTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa o onpeneneHuo cocTaBa paguoakKTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Anepusiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGieMbl U TEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTpOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUH M ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIA U 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BoItonMH CoJIHLA U 3BE3. DTallbl )KU3HU 3BE3 .

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaxtuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
THUYECKON cdepax JesATeNbHOCTH 4YeNOBEKa, pPOidb WU MeCTO (U3MKM M acTPOHOMUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B KUBOW HpHUpoJe, KojieOaTeNbHbIE IBHKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenre ydeOHOro mnpeamera «Du3uka» Ha ypoBHE CpEIHEro oO0IIero oOpa3oBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIHUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IIPOLECCE pealnu3alliid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUETIOBEUYECKUX TYMAHUCTHYECKUX W JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMHU 1 Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ICSTEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHBIM cdepaM NpoPecCHOHATbHON JeSTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NI TeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh M aKTyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMCIOIINXCS MaTePUATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PAa0OTy B YCIOBHUSAX PEAIbHOT0, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEITeTbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(GU3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO PA3IUIHBIX METO/I0B ITO3HAHMS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIPETAIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHThl I JI0Ka3aTeIhCTBA CBOWX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33/1aud B OOpPa30BATEIHHOM AEATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE UJICH, TIPE/IaraTh OPUTUHATBHBIE TTOJXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IOUCK, aHalIW3, CHCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KaHUS B pa3IMYHBIX (opMmMaTax c y4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOU JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpElesaTh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJISTh IO3HABATEIbHYIO JAEATENbHOCTh B 00JacTH (U3MKH U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAWIIMU B 001acTH (UBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedIieKCHu KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U IPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHHUIO LENIW MU YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN JJIEKTPUYECKUN 3aps]l IPU pEIICHUN
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BW)KEHUE, CBOOOJHOE NaJeHHUE Tel,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECHCALUS, NIABJICHUE, KPUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE IABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PM3MUECKHE BEIUYMHBI: KOOpPIWHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (HOPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XAOTUYECKOTO JIBIXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHWS M EOUHHIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAN, Pa3HOCTh TMOTEHIMAIOB; TpPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (HOPMYTHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEOBAHUIO (PU3MUECKUX SBJICHUH M TPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PYAOBaHNUS, TPOBOAUTD OTBIT ¥ (POPMYITHPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH AITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATh pPE3YyIbTAThI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJaYd: BBICTPAUBATh JIOTHYECKU HEMPOTHMBOPEUYMBYIO LIEMIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaIuy, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMANIBHBIX POJICH, IIaHUPOBaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O SIIpa MPH pelieHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsS
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CpPel) U AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouid, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHCAHUU TMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUYECKYIO BEJIWYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akoH JJEKTPOMarHUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpPaHEHHs MMIIYJIbCA, 3aKOH COXPAHEHMS DJJIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHUs
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOpPAa MHAYKLIUM MarHUTHOTO IIOJIS ITPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX H3MEpPEHUH: Impu 3ToM  (HOpPMYIHPOBAThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaToOpHOro 000pyJOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieIb, BBIACNATh (U3NYECKUE BEIMUMHBI U (POPMYJbl, HEOOXOAMMBbIE I €€ pEeIlleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOi Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHNUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIHio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, aJIEKBaTHO OLIEHMBATh BKJIAJl Ka)JOI'0 M3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpijll()nféeliia;i.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

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



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pasneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
| Duoma— o npupose 1 BuGmorera LIOK
ay4HbIE€ METO/Ibl TO3HAHUS
o . https://m.edso0.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JNeATEIbHOCTH JIIOICH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOJTHOTO TaJCHUS https://m.edsoo.ru/ff0c39cc
K i .

, I[pI/IBOJ'II/IHeI/IHOC I[BI/I)KCH\I’/IG . Butmorexa LIOK

BIDKEHHE MaTEePHAILHON TOUKH T
CHHC MATEP onTo © https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpyHIMIT OTHOCUTENBHOCTH bubnnorexa [JOK

8 1

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroTOoHA

Macca tena. Cuna. [Ipunmun

9 Cymnepro3uiuu cui. Bropoii 3akox Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroTona miis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSKECTH. HCII))BaH KOCMHYECKast Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JIIBUKEHUH TeJa B )KUAKOCTU WA https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tesia
HMitynbsc MaTepUabHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepHaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOWH YHEPTHH

17 [ToreHuunanbpHast SHEPTHUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpPaHECHUS
MEXaHUYE€CKON SHEPruun

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHIIBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHH Tella Ha IpUMepe
PacTSKCHUS PE3HHOBOTO XKI'yTa)

KonTponbHas padbora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Muddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHUCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HMccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3peKeHHOTr0 raza

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [HJOK
uXx rpaduUecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJUHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3MeHnenust. KommuectBo bubnuoteka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UICaTHHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AarnadaTHbIHA https://m.edsoo.ru/ff0c5c36
nporiecc

33 [lepBrlii 3aKOH TEPMOAVMHAMUKH U bub6nuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0maromuil ypok
38 «MOJIIeHKyJII;pHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KontponbHas paboTa 1o Teme
39 «MOJ‘IpeKYJ'IHpHI;H ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOIES[B KpUCTAJJIOB. XTIf,[[KI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 YpaBHEHHE TEIIOBOTO OanaHca https://m.edso0.ru/f0c6820
DIIEKTpHU3AIUS TEJl. DICKTPUUSCKUN
45 3apsm.pILBaL1I3H/:[a C-)JICKTpI/I‘-II;CKI/IX Bu6mnorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOHUKY, TUIICKTPUKU U
46 n(I))HyHIiLOBOILH;KH. 3a1f§H bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXpPaHEHHUS AJICKTPUUECKOTO 3apsijia
BzaumoneiicTBue 3apsaa0B. 3aK0H
47 KyJIOHa.HToqeqHLIﬁ I;J'IiKTpI/I‘IeCKI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX ToJIcH. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cun a;mekTpocTaTHYeCKOro
49 TIOJIAL. HOTGHHI/IaJI?PaL’.HOCTI) bubmmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[TpoBOAHMKY U AUDIICKTPUKHU B
50 anpeKTp)j)CTaTquI::KOM noI;e. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop Bubmorexa IOK
https://m.edsoo.ru/ff0c7126
DIIEeKTPOEMKOCTD IIIOCKOTO
52 I(OH,Z[CII-)IcaTOpa. OHeprus bubamorexa IOK
https://m.edso0.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
53 JlabopaTtopHast padota "M3mepenne

3JIEKTPOEMKOCTH KOHAEHcaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
armnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMEeIanHoro
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MomHOCTE

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne DJIC ucTouHHUKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEP/ABIX METAJJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTD

60

DJIEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[omynpoBoAHUKH, HX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUECKU TOK B paCTBOpax M

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIeKTPUUYECKHUI TOK B Ta3ax.
CamocTosTebHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnorexa [HJOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnunoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
JNIeKTpU4ecKuit ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»
PesepBHbliil ypok. KonTpoiabHas

67 pa6oia 1o Tlejle " 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"OnekTpoauHaMuka"

68 PesepBublit ypok. O600maromumii 1 bubnnorexka [JOK
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMoJieicTBUE. MarHUTHOE NOJIE. 1 bubnmoreka [JOK
BekTop MarHUTHOM MHITyKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarsuTHoO€e 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoelicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MArHUTHOTO MOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHUTHASE WHYKIIHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrUsi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonrtponbHas pabora no reme
«MaraurtHoe 1oie.
DJeKTPOMAarHUTHAS HHIYKIIUS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOOIHBIE 3IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HJCAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM
KU3HU
MexaHnu4eckre BOJHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gl(oppocn.ppacnpOCTpa]f{erm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTpPOMarHUTHBIC BOJIHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamnus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
Todeunslii ncTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 [Tpenomnenue ceera. [lomHOE bubmmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKeHUE.
[IpenenbHbIN yrod MoaHOro
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIO0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n300pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CII0OXKHBINA COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaxnuonnas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOHUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIILHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K 0 O .
3 Ocrions cremasrof teopin bimorera LLOK
B P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meopam Sy
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
13 | Tetonens Xensmsscnon nefors b morera LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OTIITHUKH https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OIBITE BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynars! bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noriomnieHue GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BoaHoBEIE cBOMCTBA yacTHIl. BOJIHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusuaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnajn. ['amMmma-u3inyyeHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobnemsl, IepCeKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKHU

SHCMGHTapHLIC YaCTHUIIBI. OTKpBITI/Ie
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/IH u

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHnaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro He6a. Co3pesnus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBwxkenue. ConHevnas
cucreMa

56

Connue. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIEI0BATEIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. CoBpeMEHHbIE
NIPEJICTAaBICHUS O TPOUCXOKICHUN U
sBostoruy CosHIA U 3BE3]

58

Mineunsiii [1yte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNamakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMMH

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o06matromuii ypok. Pons u mecto
(U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(hOpMUPOBAHHUH TIPEIICTABICHHIA O
¢u3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUIN O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 1oJIe.
DNIEKTpOMarHuTHask UHIYKIUS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHn
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
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