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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CPEIHEro 00IIero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUH W TPeOOBAHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHbIXx B PI'OC COO, a Takke ¢ y4€ToM
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUSA M KOHIEHIMH MPETOAaBaHus yueOHOTO
npeamera «®Pus3uka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexneparuu,
peann3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Conepxanue mporpaMMbl o (U3UKE HAMPaBICHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyueHHH ux ¢uU3MKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO Toaxoaa. [Iporpamma no dusuke
cootBercTByeT TpeboBanusiM ®I'OC COO k mIaHUpyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM ~ pe3ysibTaTaM OOyYeHMs, a TaKXKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3alud MEXIPEIMETHBIX CBSI3e (PU3MKH C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMHU
npeaMeTaMu. B Hell ompenenstorcs OCHOBHBIE LIENM H3y4deHUs (U3HKA HAa YpPOBHE
cpenHero oOuiero oOpa3oBaHMs, MJIAHUPYEMbIE PE3YyJbTaTbl OCBOCHHUS Kypca (U3UKHU:
JUYHOCTHBIE, METANPEIMETHBIC, TPEMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOYAECT:

e IUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHS Kypca (PU3MKM Ha 0A30BOM YpOBHE, B TOM

YHUCJe MPEAMETHBIE PE3yIbTaThl 110 ToAaM OOydEHHS;

e cojepkaHue yaeOHOro mpenamera « Pu3nkay 1mo rojgam oO0ydeHwusl.

®du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B KayeCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBI BKJIaJ B CUCTEMY 3HaHHA 00
okpyxatoiieMm mupe. HIkoapHbIN Kypc GU3HKKA — CUCTEMOOOPA3YIOIIM AJ11 €CTECTBEHHO-
HAyYHBIX YYE€OHBIX TMPEAMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB M SIBJICHUM, W3y4aeMbIX XHWMHUEH, Ouojoruew, ¢usznueckoil reorpadueil u
acTpoHomuel. Mcnonb30BaHue U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OTMpeesieT
XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHs KOCMOCa, MOJy4eHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JAPYTHUX.
N3yuyenue ¢u3nKu BHOCHUT OCHOBHOM BKJaJ B (POpPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa OO0ydaromuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YYEOHBIX UCCIICIOBAHUH.

B ocHoBy kypca (u3uKku Uisl YpOBHSI CpEIHEr0 0011ero 00pa3oBaHUs MOJOXKEH P
UJel, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLHIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBMM € HEM Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pas3feioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuan Kypca QU3UKU 00beIUHEH
BOKPYT ¢u3nueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBAHKE MPEACTABICHUIM
O CTPYKTYPHBIX YPOBHSX MaTE€PUHU, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. E€ peannzanuss NOpeanonaraeT  MCHOJb30BaHUE
I'YMaHUTApHOTO MOTEHLMaNa (PU3MUECKONW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKH C



pa3BuTHEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc usuku mnpesamnonaraetr 3HaAKOMCTBO C
HIMPOKUM KPYTrOM TEXHHUUECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUM H3YUYEHHBIX TEOpUH U
3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi OCPEIACTBOM BBEICHUS 3JIEMEHTOB COJICpKaHUS,
MOCBSIIEHHBIX JKOJOTMYECKUM TMpPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakkKe OOCYXIEHUs NpoOieM paluoHaIbHOTO
PUPOAOIIOIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHHs SBISIIOTCS  Qu3ndeckue Tteopun ((HOpMUPOBAHHME TMPEJCTABICHUA O
CTPYKType TOCTpPOEHUSI (PU3NYECKOW TEOpUHU, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
IOPUHLIMIIOB B COBPEMEHHBIX IMPEICTaBICHUSIX O NPUPOJE, TPaHULAX HPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-AeSTeTLHOCTHBIN MOAX0/ B Kypce (DU3UKHU pealin3yeTcsl MPexk]ie BCEro 3a
C4€T OpraHM3alHi SKCICPUMEHTAILHON JesATeNbHOCTH oOydaromuxcs. [Jms 6azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIOJIb30BaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B Mporpamme 1o Qpu3uke o0beIUHEHBI
B OOILIUI CIMCOK YYEHWYECKUX MPAKTUYECKUX paboT. BrineneHue B yka3aHHOM IE€peuHe
7a00paTOpHBIX paboOT, MTPOBOAMMBIX JJIsi KOHTPOJS U OIICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa3oBaTeIbHOrO MpOIecca MCXOMAS M3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHarmienusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBIAJCHUE O0YYAIOUTUMUCS
YMEHMSIMH IIPOBOIUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBaHMS 3aBUCUMOCTEHN (hHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiroe BHUMaHWe yaemnsieTcs pelieHHI0 pacu€THBIX U KauyeCTBEHHBIX 3ajad. [Ipu
ATOM JUISI PaCUETHBIX 3a7a4 PUOPUTETOM SIBIISTFOTCS 33724y C SIBHO 3a/IaHHON (PU3NIeCcKOn
MOJIEJIbIO, IMO3BOJISIIOIINE MPUMEHSATh HM3YUYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3fena Kypca, TaK W HUHTErpupys 3HaHMS U3 pas3HbIX paznenos. [lns
Ka4yeCTBEHHBIX 3aJa4 TPUOPUTETOM SBISIFOTCS 3aJlaHusi Ha OOBSICHEHHWE TMPOTEKAHHUS
bu3nuecKkux SBICHUW M TMPOILECCOB B OKpYXKAIOIIEW >KU3HU, TpeOyromme BbIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu OPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrieueHno yaeOHOTO TIporiecca 0a30BbIN YPOBEHBb Kypca GU3HKK HA YPOBHE CPETHETrO
o011ero 00pa3oBaHUs JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOWHETa PU3UKU WITH
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAy4YHOTO IWKia. B
kaOuHeTe (GU3MKK JOHKHO OBITh HeoOxommmoe sabopatopHoe 000pyIOBaHWE IS
BBIMOJHEHMSI YKa3aHHBIX B MpOrpamMme Mo (PU3MKe YUSHUUYECKUX MPAKTHUUECKUX PaboT U
JEMOHCTPAIIMOHHOE 000pYAOBaHNUE.

JleMoHCTpanoHHoe 00opyAoBaHUE (GOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTAaTOYHOCTH M  OOECHEeYMBAET TIOCTAHOBKY IIE€PEUMCIECHHBIX B
nporpaMmMme no (pU3MKe KIYEBbIX IEMOHCTPALUI 71 UCCIEAOBAHUS N3YYaeMbIX SBICHUN
U TPOIECCOB, OMIUPUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKUX
MIPUMECHEHUM.



JlaGopaTopHoe 000pyIOBaHUE AJISl YUEHUYECKUX MPAKTUYECKUX paboT hopMupyercs
B BHJIE TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyéTe OJHOTO KOMIUJIEKTa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTBI JJa0OpaTOPHOro 000PYyAOBAHUS JOJKHBI
OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUHM aHAJIOIOBBIX U LIM(PPOBBIX NPUOOPOB,
a TaK)Ke KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE€ LU(POBBIX JTaOOPATOPHIA.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBISIOTCS:

dbopMupoBaHre MHTEpEca U CTPEMJICHHSI OOYYaIOIIUXCS K HAyYHOMY U3YYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJIeé MO3HaHUs U (OPMHUpPOBAHUE
MCCIIEI0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS Kak pe3yjbTaTa H3Y4YCHHs] OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

dbopMupOBaHHE YMEHUN OOBSICHATH SIBJICHUS C MCIOJb30BAHUEM (DU3HUECKUX
3HaHUM U HAy4YHBIX JOKA3aTEIbCTB;

(GbopMHpOBaHHUE TIPEACTABICHUM O pOJAM (PU3MKU I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU.

JlocTrxkeHre 3THX Meliel obecrieurnBaeTCs PeIIeHUEM CIICIYIOMMX 3a7a4 B Mpoliecce
H3y4eHHs Kypca (U3UKH Ha YPOBHE CpeIHEero o0IIero oopa3oBaHus:

NpUOOpETEeHNE CHUCTEMbl 3HAaHUK 00 O0O0mUX (UBUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpHsX,  BKJIIOYAs  MEXaHUKY,  MOJIEKYJApHYIO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;
dbopMHUpOBaHUE YMEHUW TPUMEHSATH TEOPETHUYECKHE 3HAHUS JJIsi OOBICHEHHMS
(bU3MYeCKUX SBJICHUA B TPUPOJE W JUJISl MPUHATHS MPAKTHUYECKUX PEIICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIOCOOOB PEIICHUs PAa3IMYHBIX 3a/1a4 C SIBHO 3aJlaHHON (U3HYECKOM
MOJIEJIbIO, 3a7ad, MOAPa3yMEBAIOUIUX CAMOCTOSITENBHOE cO3/laHue (puzndyeckoi
MOJIEIIH, aICKBAaTHOW YCIOBUIM 3aJa4U;

noHUMaHue GU3NYECKUX OCHOB U MPUHITUIIOB JIEUCTBHS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHHS HA OKPYKAOLIYIO CPENY;

OBJQJICHUE METOAAMU CaMOCTOSITEJIbHOIO IUIAHWPOBAHUS M MPOBEICHUS
bU3MYEeCKUX OKCIIEPUMEHTOB, aHalIW3a W HWHTEpHperanuu uH)opmaiumy,
ONPEAEIECHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIIOBUM [JI1 Pa3BUTHS YMEHUH IPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi yPOBEHBb) Ha YPOBHE CpeIHEr0 00IIero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacos
(2 yaca B HezeIO).

[Ipennaraemerii B mporpamme 1o (pu3uke MmepevucHb Ja0OPATOPHBIX U MPAKTHICCKUX
paboT SBISIETCS PEKOMEHAOBAHHBIM, YUHUTEIb JIEJIAeT BHIOOP MpPOBENEHUS J1a00PAaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIbHBIX OCOOEHHOCTEN 00YyYarOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUS

®du3uka — HayKa o nipupoje. HayuHnble MeTopl TO3HAHUS OKpYk)arouiero mupa. Poib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (PU3MUECKUX SBJICHUH W TMpoleccoB. HaydHble THUMOTE3BI.
dusnyeckne 3aKOHBI W TEOPHUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Pons u Mecto ¢usuku B GopMUpPOBAaHWU COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPa, B
MIPAKTUYECKOMN JEATEIBbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBuxkeHuE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHUA. Cucrema
orcuéra. TpaekTopus.

[Tepemenienne, ckOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaJibHOM TOYKH, KX MPOEKIMH HAa OCH CHCTEMbl KoopauHaT. CrokeHue
MIEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMepHOE U  paBHOYCKOpPEHHOE TMpsIMOJMHENHHOe JBWKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPEHHUSI, MIyTH U IMEPEMEIICHUS MaTepUuaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonmHeiHoe nBHKEHUE. J[BH)KEHHME MAaTEpUAIbHOW TOYKM IO OKPYXHOCTH C
ITOCTOSTHHOM IO MOJYJIIO0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA CKOpocTh. [lepnon u
yactoTa oOpauieHus. LleHTpocTpeMuTeabHOe yCKOpEHHE.

TexHuyeckue yCTpOICTBA M NPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHaps/I0B, LIETIHbIE U peMEHHbBIE TIEPEeIAUU.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALMS KUHEMAaTUYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenne JBukeHUs Tena, OpPOLIEHHOTO TMOJ VYIJIoM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenune yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3ydyeHne HEpaBHOMEPHOIO [JIBHXKEHUSI C LEJIbIK0 ONPEAEIEHUS MIHOBEHHOU
CKOPOCTH.



HccnenoBaHre  COOTHOLIEHWS  MEXAY IyTSAMH, MPOUAEHHBIMHA  TEJIOM  3a
MIOCJICIOBATEBHBIC PABHBIE IMTPOMEKYTKHM BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHHH C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yyenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHOocuTenbHOCTH ['amunes. Ilepseii 3akoH Heroorona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpuHuun cynepnosuumu cwi. Bropol 3akoH HeroToHa s
MaTepualibHON TOUKU. TpeTuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMupHoro tiaroreHus. Cuna Tspxectu. [lepBas kocMudeckas CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (mokosi, CkoiabxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHs] CKOJIbKEHUS U cuia TpeHus mnokos. Koabdumment tpenus. Cuna
COITPOTHUBIIEHUS IPU ABUKECHUHU TEJIA B KUIKOCTHU WJIU rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl. YcnoBus paBHOBeECHUS
TBEPIOIO Tea.

TexHudeckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHHUE: NMOAIIUITHUKH, JIBUKCHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHeHHE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKOIIUMX B IPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanue ycioBUM paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coXpaneHus  mexanuxe

NMnynbec maTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepUalIbHBIX ToueK. MMmylbe
CUJIbl U M3MEHEHHWE UMIIyJbCa Tela. 3aKOH COXpPaHEHHs uMIylbca. PeakTuBHOE
JBH>KCHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass »sHeprusi MarepuanpHOil Touku. Teopema 00 U3MEHEHUU
KUHETHUYECKOW SHEPTUMU.



[TorenunansHass sHeprus. [loTeHuManpHas »HeEprus ymnpyro JaehopMHUpPOBaHHON
npyxusbl. [loTeHanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToreHuuanbHbIE M HETIOTEHIMANBHBIE CHIIBI. CBA3h paOOThI HEMMOTEHIIUATBHBIX CHII C
U3MEHEHUEM MEXAHWYECKOM JHEPIMM CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUN.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktrBHOE 1BMXEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne aOCOMOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3U padOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOM HHEPruu Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pasznea 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TOJIOKEHUS MOJICKYJSIPHO-KUHETUUECKONM TEOPUHM U MX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. udbdysus. Xapakrtep ABUKEHUS U
B3aUMOJECHUCTBUS YaCTHI| BelIeCTBA. MOJENr CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX TEI
1 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojesei. Macca u pa3Mepsl MOJIEKYJI.
KommuecTBo Beniectna. [locrosanas ABorapo.

TermnoBoe paBHoBecue. Temmieparypa u e€ usmepenue. llkana remmneparyp Llenscus.

Mopens wuzaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJAPHO-KUHETUYECKOM
TEOpUM HJEaTbHOTO raza. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHeld KMHETHYECKOU
SHEPruu TEIJIOBOTO JBMKEeHUs vactull raza. Illkana temmnepatryp KenbBuna. I'a3oBbie
3aKOHbI. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B
UJICATPHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BeliecTBa. | 'paduyeckoe mpencTaBlieHUE
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MpakTUUEeCKoe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITI, TOKA3bIBAIOIIME AUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MoJEKyI
OPraHUYECKUX COCTUHECHUM.

OnwiTel 10 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llITepHa.

OnBbITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSL.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBJICHHUS ra3a Ha CTEHKH COCY/Ia.

OMnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€AIbHOTO ra3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul



Omnpenenenue mMacchbl BO3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUMl 00bEMa
KOMHAThI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEil.

HccnenoBanrie 3aBUCUMOCTY MEK]ly TapaMeTpaMU COCTOSIHUS pa3peKEeHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckas cucteMa. BHyTpeHHsI S3HEPTUSI TEPMOAMHAMUYECKON CUCTEMBI
u crnocoOsl e€ u3MmeHenus. KomumyecTBO TemnoTsl M pabota. BHyTpeHHsisi 3Heprus
OJIHOATOMHOTO HJICIBHOTO ra3a. Bupl Temionepenayu: TEIIONPOBOIHOCTb, KOHBEKIIHS,
u3JlydyeHue. YjenbHas  TEIJIOEMKOCTh  BemiecTBa. KoMW4YecTBO  TEMJIOTHI  MpHU
TeIIonepeaaye.

[lonsitue 06 annadatHom mpoiecce. [lepBriit 3akoH TepMmoanHamMuku. [IpuMenenue
MIEPBOTO 3aKOHA TEPMOJIMHAMHKH K M3ompoiieccam. I paduueckas naTEeprpeTanus padboTsl
rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeroBble MamuHbl. [IpuHUUMIBL AeMCTBUS TeIuioBbIX MamuH. [IpeoOpasoBanus
HHEPTUU B TEIUIOBBIX MamuHax. KodguiimeHT nose3Horo AeHCTBUS TEIJIOBOM MaIlIUHBI.
[Huxkn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEHUCTBUS. DKOJOTHYECKHE MPOOIEMBbI
TEIIOPHEPTETUKHU.

TexHuyeckue ycTpoilCTBA M MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIHHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN PHEPTUM Tejla MPU COBEPILICHUHN Pa0OThI: BhUIET MPOOKHU U3
OYTBUIKU MOJT IEUCTBUEM CXKATOTO BO3IyXa, HarpeBaHue 3(hupa B JJATYHHOU TPyOKe MyTEM
TpeHUs (BUIACOIEMOHCTPALIHS).

M3meHeHne BHYTpEHHEN SHEPIUM (TeEMIIepaTyphl) Tela IpH TEIUIoneperaye.

OneIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopgenun mnapoBoil TypOWHBI, JIBUTATENsl BHYTPEHHETO CrOpaHuUs, PEAKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. lcnapenue u kumneHue. AOCONIOTHAs U
OTHOCUTENIbHAA  BJIAXHOCTb BO3AyXa. HacelmeHHbld mnap. YIenpHas  TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATICHUSI OT JaBJICHHUS.

TBépnoe Tteno. Kpucramnmudyeckue u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctayuioB. Kuakue kpuctamwibl. CoBpeMeHHble MaTepuanibl. [lnaBienue wu
KpUCTaJTM3aIs. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue yCcTpoNCTBa U MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U MICUXPOMETD,
KUIOPDUMETP, TEXHOJOTHHM IIOJYYEHUS COBPEMEHHBIX MaTEpUaloB, B TOM YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu NoHW>KEHHOM JIaBJICHUHU.



Crioco0bl U3MEpEHUs BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIABJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.
JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3MmepeHre OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznea 4. JaekrpoanHamMuka

Tema 1. Inekmpocmamuxa

OnekTpu3auus Tela. OJIEKTpUYecKuid 3apsi. JlBa BuAa AIEKTPUUYECKUX 3apsIOB.
[TpOBOJTHUKH, OUANEKTPUKHA W TMOJYNPOBOAHUKUA. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHbll 3HEKTpUYECKUN 3apsii.
DnekTpudeckoe noiie. Hanpsyk€HHOCTh 3JEKTpUUECcKOro mnoiisd. [IpuHuun cyneprno3unuun
AIEKTPUYECKUX NOJIEH. JIMHUM HANIPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PaGota cun snekrpocratrueckoro mojia. IloTeHuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOOHUMKM © JUANEKTPUKH B  DJIEKTPOCTATHYECKOM moJie. JludnexTpudeckas
IIPOHULIAEMOCTb.

OnexktpoémkocTs. KonzaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue  ycTpoHMCTBA M NPAKTUYECKOE  NPHUMEHEHHE:  DIIEKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATUUECKAS 3aIIUTa, 3a3€MJICHUE DIIEKTPOIIPUOOPOB, KOHAEHCATOD,
KONMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3anMmopericTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb DJJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCATOpa OT IUIOMIaAW IUIACTHH,
PACCTOSIHUS MEXy HUMU U JUAJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHMS JIEKTPUYECKOrO TOKa. MCTOUHHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  YJIEIIbHOE  CONPOTUBJIEHUE  BEUIECTBA.
[TocnenoBarenpHOE, NapalIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora snextpuueckoro toka. 3akon J[xoyms—JIenna. MouHoOCTh 37€KTPHUUECKOTO
TOKA.



DJIEKTPOJIBUKYIIAsl CUJa U BHYTPEHHEE CONPOTHUBIEHUE HMCTOYHMKA TOKA. 3aKOH
Oma 11 MoMHOM (3aMKHYTOM) AJIeKTpHYecKor nenu. KopoTkoe 3ambIKkaHueE.

OneKTpoHHasi MPOBOJAMMOCTb TBEPABIX METAIOB. 3aBHCHUMOCTb CONPOTHUBIIEHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAss U MPUMECHasi MPOBOJUMOCTD IOJIYNPOBOJIHUKOB.
CaoiictBa p—n-niepexona. IloaynpoBoAHUKOBBIE IPUOOPHI.

DNeKTpUYeCKuid TOK B PaCTBOPAxX M paciulaBax 3JEKTPOJIUTOB. DIEKTPOIUTHUECKAS
OUCCOLUALNS. DIEKTPOIIU3.

OneKTpudecKuid TOK B Ta3ax. CaMOCTOSITEIbHBIM U HECAMOCTOSITENIbHBIA pa3psii.
Monnus. [Ina3ma.

TexHruYecKue yCcTpoWCTBa W NPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKHA TOKA, 3JEKTPOHArpeBaTelbHbIE NPHUOOPHI, AIEKTPOOCBETUTEIbHBIE
npuOOpkl, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN AUOM, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOIIAIN
IIONEPEYHOr0 CEYECHMS U MaTeprala.

CMelnaHnHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe  HW3MepeHHe  DIEKTPOABWXKYIIeW  cwibl.  KOpoTkoe  3ambIKaHHE
raJibBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne SIEKTPOABMKYILEH CHJIbl HMCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaGmronenue aexTposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YUETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XHWMHUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemuvle nousmusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOTO MO3HAHUS:
SIBJICHHE, HAYYHBIN (akT, TUMOTEe3a, (U3ndecKasi BeIMYNHA, 3aKOH, TeOpHsl, HAOIIOICHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKIusA, mnapabdora,
runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U UX
IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonoeua: wmexanuueckoe JBIKEHHME B JKMBOW mpupone, auddysusi, ocmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BUIbI TEIUIONEpPEIaud, TEIUIOBOE pPaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOU MTPUPOJIE.

Xumusi: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH W Ta3oB,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJUTHYECKAS TUCCOLUALINS, TAJIbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocusn: mpeoOpa3oBaHHE IBUKEHHM C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOAIIMIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUsS HUMITYJbCa B
TEXHUKE (pakeTa, BOAOMET M JpYrue), ABUTATElIb BHYTPEHHETO CrOpaHusi, MapoBas
TypOWHa, OBITOBOM XOJOIWUIBHUK, KOHAUIIMOHED, TEXHOJIOTHUHU MOTYYEHUS COBPEMEHHBIX
MAaTEPUAJIOB, B TOM YHUCJIEC HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH, SJIEKTPOCTATHUYECKAS
3al1nTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeNIbHbIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBAHUKA.

11 KVIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE MarHuThL. B3auMoaelCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop MarHuTHOM WHAayKuuu. lIpuHIMI Cynepno3vivu MAarHUTHBIX IOJed. JInHuum
MAarHuTHOM WHAYKIMH. KapThHa JHMHWUA MAarHUTHOM HWHAYKIMHA TIOJA TOCTOSHHBIX
MarHuTOB.

MarnutHoe 1ojie MPOBOJHUKA C TOKOM. KapTWHa JNUHUNA WHIYKIIMM MarHUTHOIO
MOJIsl JJIMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBlieHHE. [[BH>KEHHE 3apsHKEHHOW 4YacTULBI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

SIBneHue AIEKTPOMAarHUTHOM WHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIUU.
DNEKTPOJBIXKYIIASA CUJIa UHIYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHIYyKIMU Papajes.

BuxpeBoe anexkTpruueckoe 1mose. DJIeKTPOABMKYINAs CUjla MHAYKIIUA B TTPOBOJTHUKE,
JBIDKYIIEMCS TIOCTYIATEIHbHO B OJTHOPOJAHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTG. SABnenue CaMOUHIYKIIUH. DNEeKTpOABHKY A cuna
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHWThI,
ANIEKTPOMArHUTHI, JIEKTPOJIBUTATEIb, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmnbIT Ipcrena.



OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JlenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJICKTPOJBIXKYIEH CHUJIbl HHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MeXaHUUYECKHe KojeOaHus. ['apmMoHHUYECcKue
kosneOanus. Ilepuon, yactora, ammiuutyna u ¢asza kosebaHui. IIpyXUHHBIIN MasTHUK.
MaremMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KosieOaHui. IIpeBpaiienue
SHEPIruu MPU TAPMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiii koHTyp. CBOOOIHBIE AJEKTPOMATHUTHBIE KOJIEOAHHS B HICATTLHOM
K0JIe0aTeTbHOM KOHType. AHAJOTHUS MEXIYy MEXaHUYECKHUMH M 3JIEKTPOMArHUTHBIMU
kojeOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUST DSHEPrUUM B UACAIBHOM
KoJie0aTeILHOM KOHTYpE.

[IpencraBnenne o0 3aryxalmmX KojeOaHusX. BbIHYyXIeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[Tepemennsbiii Tok. CHHYCOUIaNbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSYKESHHUS.

Tpanchopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE PAESKTPUUCCKON IHEPTUH.
DKOJIOTUYECKHE PUCKU MNPHU MPOU3BOJACTBE 3IIEKTpPO3HEpruu. KynabTypa HMCHOIb30BaHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuueckue ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: DJIEKTPUUYECKUU 3BOHOK,
reHepaTop MepeMEHHOr0 TOKa, TMHUH dJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanwe  mapaMeTpoB  KoyieOaTeabHOW  cHUCTeMbl  (TIPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezoHaHca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcumwinorpamMmbl  (3aBUCUMOCTH CUJIbI TOKAa W HANPSOKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUI.



PesonaHc mnpu  moOcCiIEeNOBAaTEIbHOM  COCIMHEHUM  PE3UCTOpPA,  KaTyLIKH
VMHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

HccnenoBanue 3aBUCUMOCTH MEpUOa MalbIX KOJeOaHMi rpy3a HA HUTU OT JJIMHBI
HUTH U MacChl Ipy3a.

HccnenoBanue MEPEMEHHOTO TOKA B IENM M3 IOCIEA0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexannueckue  BOJNHBL, ycioBus — pacnpoctpaHenus. Ilepuon.  CkopocTh
pacmnpocTpaHeHus U AnuHa BoJHbBL. [lonepeunsie u mpoaoiabHbIe BONHBL. HTEpdepeHtms
U AU(PpaKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIy4EHHUS OJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, V B a3nexkrpomarHutHOM BoaHe. CBolcTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpaXE€HUE, NpPEJIOMJIICHUE, NoJiApu3anus, Audpakuus,
uHTeppepeHus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTPOMarHUTHBIX BOJH. [IpyMeHEHNE 3IEKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOilCTBA W MPAKTUYECKOE MPUMEHEHUE:  MY3bIKAJIbHbIE
WHCTPYMEHTBI, YJIbTPA3BYKOBas JIUAarHoCTHKa B TEXHUKE W MEIULUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpoOCTPaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepenninu u qudpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW M 4acTOTOMN
KOJICOaHMIA.

HccnenoBanre CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, MPEJIOMIICHHUE,
noJisipu3anys, nudpakius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsMonnHeHOE pacpOCTPAaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera. ToueuHbIi HICTOYHUK CBETA.

OtpaxeHnue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300paxeHuii B IOCKOM
3epKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICEHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomiieHus. [lonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroi NoJHOTrO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceeta. CroxxHbIil cocTaB Oenoro cBera. LIBer.



Cobuparoniye U pacceuBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSIHUE U
onTHYecKas cujga TOHKOW JuH3bL. [locTpoeHne wu300paxeHHit B coOMparommx Hu
pacceuBaromux JimH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JABAEMOE JINH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKHU.

BonnoBass ontuka. Murepdepenuus cera. KorepeHTHblEe HCTOYHHUKHU. Y CIOBUS
HAOMIOICHUST MAaKCUMYMOB U MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. JudpakinmonHas pemérka. YcCIoBUEe HAOIIOMCHHS TJIABHBIX
MaKCUMYMOB IpHY MaJ€eHUM MOHOXPOMATUYECKOTO CBETA Ha TUGPAKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuYecKue yCTPOUCTBa U MPAKTUICCKOE MPUMEHEHHE: OYKH, Jyma, (hoToanmapar,
MPOCKIIMOHHBINA anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OMNTHUKA, NTU(PpPaKIIHMOHHAS
pEETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpssMONTMHENHOE pacIpOCTPAHEHUE, OTPAKEHUE U TIPEIoMIIeHHE cBeTa. ONTHYECKHE
pUOOPBHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozienb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

Mojenu MUKpPOCKOIIa, TEJIECKOIIA.

HabGmronenue natepdepeHnm cBera.

HaOmronenue audpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydyeHune ciekTpa ¢ TOMOLIBIO TPU3MBL.

[Tomy4yeHue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusaluu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne nokasareis NpesioMIIEHNs CTEKIA.

HccnenoBanre CBOMCTB M300paKEHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIHAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuubl TPUMEHUMOCTH KIIACCMYECKOM MexaHuKd. llocTynaTel cnenuanbHON
T€OPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyM€, IPUHIIUIT
OTHOCUTEJIbHOCTH JUHILITEIHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPIHUsl MTOKOS.

Paznea 7. KantoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. @opmyna [lnanka cBsi3u 3HepruM (HOTOHA C €ro YacTOTOH. DHEpPrus u
UMITYJIBC (DOTOHA.



OtkpeiTie U wuccienoanue ¢otoddpdexkra. Ombitel A. I'. CronetoBa. 3aKOHBI
dorordpdexra. VYpaBHenue OuHmTeiHa M1 (ortodddexra. «KpacHas rpaHuLan
doTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUECKOE JIEUCTBUE CBETA.

TexHuueckue yCcTpoiiCTBA W MPaKTUYECKOE MpPUMEHEHue:  (POTOIIIEeMEHT,
doromatuuk, comHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

Ceeroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Omnbitel Pesepdopna mo paccesHUIO o -YacTHIIL.
[Tnanerapnas mozenb atoma. [loctynarel bopa. M3nyuenue u nornomieHue GOTOHOB Mpu
IIEPEX0/I€ aTOMa C OJJTHOI'O YPOBHSI SHEPTUM Ha Apyrou. Bunel ciektpoB. CeKTp ypOBHEU
DHEPIUM aToMa BOAOPOAA.

BosiHoBble cBoiicTBa wyactull. Bomubl ae bpoina. KopnyckymnsipHO-BOJTHOBOMH
JTyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCcTpoMCTBa M TNPAKTUYECKOE IPHUMEHEHUE: CIIEKTPAJIbHBIN aHaIU3
(ceKTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTEDP.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habnrogenue muHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JIOKA3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHHs  sigpa.  OTKpbITHE
paauoakTuBHOCTH. OmbITel Pe3epdopna mo omnpeneneHnio cocTaBa pPaguO0aKTUBHOTO
usnydenus. CoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusiHue pagnoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykinonHas moaens siapa Ielizenoepra—lBaneHko.
3apsn saapa. MaccoBoe uncio sapa. M3otomnst.

Anba-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacnaz. [ amMma-uziydeHue.
3aKOH paAuoaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHpie peakuuu. [leneHne u CUHTE3 Aa€ep.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [[poOiieMbl M MEPCHEKTUBBI SAECPHOU
HSHEPIreTUKH. DKOJOTUUECKUE ACTIEKTHI SIIEPHOIN IHEPTrEeTUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE NO3UTPOHA.



MeTobl HaOIIOIEHUS U PETMCTPALMM AJIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoeicTBusl. EAMHCTBO hu3nUecKoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHWE: TO3UMETpP, Kamepa
BunbcoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOLINX YACTHULL.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabonivl

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTUSA acTpOHOMHUHU. [IpuKiIagHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé€3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IUIAHETHI, UX BUJAUMOE JIBUKEHUE.

ConneuyHas cucrema.

Comnnne. ConHeyHasa akTUBHOCTh. Mctounuk sHeprun CosHia M 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CHEKTPabHBIA KJIACC — CBETUMOCTB». 3BE3BI
TJIABHOM MOCIEN0BATEIbHOCTHA. 3aBUCUMOCTh «MAacca — CBETUMOCTB» JJIA 3BE3] IJIaBHOU
IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTtpoeHue 3B€34. COBpPEMEHHBIE IIPEACTABICHHS O
IIPOUCXOKACHUH U 3BOJIFOMU COJIHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3I.

Muneunsiit [IyTe — Hama ['anmaktuka. [lonoxenune n amxenne ConHua B I'amakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3zapbl. YEpHBIE ABIPHI B SApax rajlakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66ua. Pazoeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe nsnydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGmronenusi HEBOOPYXEHHBIM TJ1a30M C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
NPUIIOKEHUHN NIl ONpPEJEICHNs MOJIOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3ns CEeBEPHOro MOJIyIIapys U IPKHUE 3BE3/BI.

Hab6mtonenus B Teneckon Jlynsl, mianet, Maeusnoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3uky m acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHUECKOM, COMAIIBHON U
ITUYECKON cdepax HesTEeIbHOCTH Ye€JIOBEeKa, POJb U MECTO (PU3MKUM U acCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pojib (U3MUECKOW Teopur B (POPMUPOBAHUU
IpeACTaBlIeHU O (PU3UYECKON KapTHHE MHUpPA, MECTO (PU3NYECKOM KapTHHBI MHUpa B
o01LIeM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 Kitacce oCyliecTBIseTCS ¢ y4éToM
COJIepKaTENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTE€MaTUKHU, OMOJIOTHH, XUMUH,
reorpaduy U TEXHOJIOTHUHU.

Meorcnpeomemnvie nousmusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOT'O NTO3HAHUS:
SIBJICHHE, HAyYHbIN (aKT, TUMOTE3a, (GU3NIecKas BeTUYNHA, 3aKOH, TEOpUsl, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.



Mamemamuxa: pelieHne CUCTEMBbI YPaBHEHHH, TPUTOHOMETPUYECKHE (YHKIIHH:
CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPhl M WX TMPOCKIIMA HAa OCU KOOPJMHAT, CJIOKEHHWE BEKTOPOB, IPOU3BOIHBIC
DJIEMEHTApHBIX (DYHKIMH, TMPU3HAKK MOAOOHUS TPEYroJLHUKOB, OMPECICHNE TUIOIIA TN
IJIOCKUX (UTYp B 00BEMA TEIL.

buonozus: snekTpudeckue SIBICHUS B )KUBOW MPUPO/IE, KoJeOaTeIbHbIC TBIKCHUS B
YKUBOU MPHUPOJIC, ONITUICCKUEC SBICHUS B )KUBOW MPUPOJIC, NICUCTBUE PaJHAIK HA KUBBIC
OpTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTALUTUYECKAsT CTPYKTypa TBEPIBIX TeE,
MEXaHU3MbI 00pPa30BaHMsI KPUCTATUINICCKON PEIIETKH, CTICKTPALHBIA aHAIH3.

l'eocpaghus: MarHWUTHBIC TONIOCA 3EMJIH, 3aJIEKM MAarHUTHBIX PyI, (OoToChEMKaA
3€MHOI TOBEPXHOCTH, MIPEICKA3aHIE 3eMIICTPSICEHU.

Texnonoeusi:  AVMHUM ~ DIIGKTpOTEpedad, TeHepaTop  MEpPEeMEHHOro  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS TI€4b, pajap, paauolnpuéMHUK, TEICBU30pP, AaHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN amnapaT, BOJOKOHHAs ONTHUKA, COJTHEYHas OaTapesl.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npenmera «Pu3rka» Ha YpOBHE CpeHETo 0011ero 0opa3oBaHus
(0a30BBIi  YPOBEHB) JODKHO OOECHEYUTh JOCTHUKEHUE CIEAYIONUX JIMYHOCTHBIX,
METaIpEeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHHUs Yy4eOHOro mnpenMera «®Du3NKa» JOJKHBI
OTpakaTb ~ TOTOBHOCTb M  CHOCOOHOCTh  OOy4YalOIMXCA  PYKOBOACTBOBATHCS
c(hopMUpPOBAHHOM BHYTPEHHEHN MO3UITUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
pPOCCUICKOro O00IlIecTBa, pacCHIMPEHUE >KU3HEHHOTO ONBbITa M ONbITAa JEATEIbHOCTH B
IIPOLIECCE PEATM3AMU OCHOBHBIX HAIIPABJICHUW BOCHUTATENBHOM JAECSATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMH OOydarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 OOIIECTBA;

MIPUHSTHE TPAIULIMOHHBIX 00111e4YesI0BEYECKHUX T'YMaHUCTUYECKUX 17}
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYK) [I€ATEIBHOCTh B HMHTEpPECAaX TIPaXIAHCKOIO
oOI1ecTBa, yuacTBOBaTh B CAMOYINPABICHUH B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTaMH B COOTBETCTBHM C MX
GYyHKUUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMA:



c(hOpPMHUPOBAHHOCTH POCCUNUCKON MPAKIAHCKON UICHTUYHOCTH, NATPUOTU3MA;

IEHHOCTHOE OTHOIIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSM POCCUHCKUX
yu€HBIX B 007aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OLICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSCh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4YHCIIE B
NEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYUBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETHKY HAYyYHOTO TBOPYECTBA,
IpUCYLIEro (PU3NYECKON HAyKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3iMyHbIM cepamM NpoPecCHOHATBHON AESITEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayliei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTbh U CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JacTH (PU3UKU
Ha NPOTSHKEHUHU BCEH JKU3HM;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TIII00ATLHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOIIEM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICHCTBUM B OKPYXKAIOIIEH CpeAe Ha OCHOBE
3HaHMA LEJIeW YCTOMYMBOrO pa3BUTHSI YEJIOBEUECTBA;

paciiupeHue OIbITa JEATENbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIONINXCS 3HAHUHU 0 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH,

OCO3HAHME LICHHOCTU HAy4YHOM JAESITENBHOCTH, TOTOBHOCTh B MPOLECCE H3YUCHUS
(bU3HUKK OCYIIECTBIIATh IPOCKTHYIO U UCCIEAOBATENbCKYIO JEATEIbHOCTh MHIUBUYJIbHO
U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue JaeiicTBuA:
CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATh MPoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;
ONPEAENATH LENU AEATEIIbHOCTHU, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBIICHUSX
pa3pabarpiBaTh IUIaH PEIICHUS TMPOOJEeMbl € Y4YETOM aHaIM3a HMEIOIINXCS
MaTepHUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCHTHh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHHMBATh COOTBETCTBUE PE3YJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIICACTBUN ACSTEIHHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarejabcKye 1eCTBUSA.

BIAJCTh HAyYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATHSIMH W  METOJaMH
buznyecKoil HayKu;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEOBATEILCKOM M TPOCKTHOH MeSITeThHOCTH B
obnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHPHOMY TOUCKY METOJIOB
perieHus 3a1a4 (PU3NIECKOro COACPIKAHUS, TPUMEHEHUIO PA3TUIHBIX METOIOB TTO3HAHUS;

BJIAJCTh BUJIAMHU JICATEILHOCTH TI0 TTOJIYYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH,
peo0pa3oBaHUI0 W MIPUMECHEHHUIO B PA3IMYHBIX YUEOHBIX CHTYAIlUSAX, B TOM YHUCJIC TPHU
CO3/JaHUU YYEOHBIX ITPOEKTOB B 0071aCTH (PU3UKH;

BBISIBIIATh MIPUYMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3a/1ady, BBIJIBUTATh
TUNOTE3y €€ pelieHus, HaXOAUTh apryYMEHTHI JIJIs JTI0Ka3aTeIbCTBA CBOUX YTBEPKICHHM,
3a]1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATh MOJYYEHHBIE B XOJI€ PEUICHUS 3aJaydl Pe3yibTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIbHON IESITEILHOCTH,
B TOM YHCJIC TIPY U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh  TMEPEHOCUTh 3HaHUsA 1o (GU3UMKEe B  MPAKTHUYECKYH  00JIacTh
KU3ZHEIEITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nnopmanueii:

BIAJCTh HAaBBIKAMH TIOJy4eHUsT HHPopManuu (U3HUECKOTO COACpPNKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO  OCYIICCTBISATh TIOWCK, aHaJu3,
CHUCTEMATH3AIMI0 W HMHTEPIPETAMi0O HWHPOPMAMKM PAa3IMYHBIX BHUIOB U (GopM
MIPE/ICTABIICHUS,

OIICHUBATh JJOCTOBEPHOCTHh HMH(POPMAIIUH;

WCITIOJIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3allMOHHBIX 33]1a4 ¢ COOJIIOICHHEM
TpeOOBAHHMI SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THUTHEHBI, PECypcocOCpeKeHNUs,
MIPABOBBIX U AITHYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJIEPKaHUS B PA3IUYHBIX (opMarax ¢ yd&éTom
Ha3Ha4YeHWsT WHGOpMAlMU M IICJICBOM ayJAWTOpHUH, BBHIOMpAs ONTUMAaIbHYIO (OpMY
NPEJICTABICHUS U BU3YyaTH3aI[1H.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe AeHCTBHSA:
OCYUIECTBJIATH OOLIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESTEIBHOCTH;



pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C MCMHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHAUBUAYATIBLHON paObOTHI;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUN C yUETOM OOIUX UHTEPECOB U
BO3MOKHOCTEMN KaKJIOTO WieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM AEATEIIbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH
JIEUCTBHS MO €€ TOCTHKECHUIO: COCTABIISITh IJIAH JEUCTBUM, PACIPEACIATh POJIH C YUETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJOr0 ydyaCTHHKA KOMAaHJIbI B OOLIui
PE3yNIBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb  HOBBIE  NPOEKThI, OLEHUBATH MUAEH C TO3MLIUM  HOBHU3HBI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE ITOBEACHUE B PA3JIUYHBIX CUTyaLMSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:
CaMOCTOATENBHO OCYLIECTBIISATH MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JACTH (PU3UKHU
U aCTPOHOMUHU, BBISIBJISITH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 3a/]a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHHS PACYETHBIX M KAYECTBEHHBIX 3a/1ady,
IUTaH BBITIOJIHEHUS MTPAKTUYECKON paboThl ¢ yUETOM UMEIOLINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTECHUM;
JaBaTh OLIEHKY HOBBIM CHUTYalLUsIM;
pacIMpATh paMKH Y4EOHOI0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIN BHIOOP, ApTYMEHTUPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pELLCHHUE;
OLIEHUBATh MPUOOPETEHHBIN OMIBIT;
Coco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO 3PYIULHMH B OOJACTU (PUBHKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:
JlaBaThb OLEHKY HOBBIM CHUTyalHsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB LESAM;
BJIAJETh HAaBBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEpIIAEMBIX
JEUCTBUU U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;
UCIIONb30BaTh NpHUEMBI pedieKkcuu A OIEHKH CHTyalud, BBIOOpa BEPHOIO
peleHns;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX P aHAIU3€E PE3YNIbTATOB IEATEIBHOCTH;
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.



B mpouecce NOCTHIKEHHs JMYHOCTHBIX PE3YJbTaTOB OCBOCHMS IPOTPAMMBI I10
¢busnKe Ui ypOBHS CpEAHEro 001ero o0pa3oBaHus y 00y4arOIIUXCsl COBEPIICHCTBYETCS
HYMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh IMOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSTHUE, BUJETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON SMOLIMOHAIBHON c(epshl, ObITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 33 CBOE TMOBEJEHUE, COCOOHOCTh aJalTHPOBATHCS K IMOLMOHAIBEHBIM
U3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMHY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHHUIO LIEIU U YCIIEXY,
ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE JIEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh TIOHMMAaTh 3SMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €0 MPU OCYIIECTBIEHUU OOIIEHHUSA, CIIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C
JPYTUMU JIOAbMU, 3200TUTHCSI, MPOSIBISATE UHTEPEC U pa3periaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenuss B 10 Kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha MpHUMeEpax pojb U MecTo (U3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MIPAKTUYECKOMN AESATENbHOCTHU JIHOJEH;

YUUTHIBaTh TPAHULIbl IPUMEHEHHSI U3YUYEHHBIX (PU3NUECKUX MOJENeH: MaTepuaabHas
TOUKA, WHEpLHaJbHas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEJIO, UACANbHBIM Tras,
MOJENN CTPOECHUS Tra3oB, KMAKOCTEH M TBEPABIX TEJ, TOUECUHBIM SJEKTPUUYECKUN 3apsin
py petieHuu GU3NYeCcKuX 3a/1a4;

pacno3HaBaTh (pU3NUECKUE SBJIEHUS (IIPOLIECChl) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON  TEOpHH CTpOEHUsI  BEllecTBa U
NIEKTPOJMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBUIKEHHE,
CBOOOJIHOE MaJeHHE TN, ABMXKEHHE MO OKPY>KHOCTH, WHEPIMS, B3aUMOJEHCTBHUE TeET,
muddy3usi, OpOYHOBCKOE NBHXKEHHE, CTPOCHHE >KMIKOCTeW U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten mpH HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAWs, [UIABJIEHUE, KPUCTAILIM3ALMs, KUIIEHUE, BIAXXHOCTh BO3/1yXd, NOBBILICHNE
JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY HapaMmeTpaMu
COCTOSIHMSI Ta3a B U30MPOLIECCaX, dJIEKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsI/IOB;

ONMKCHIBATH MEXAHWYECKOE JBUKEHHUE, MCIHOJb3yd (PU3NYECKHe BEJIMYMHBIL:
KOOpJIMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJa, UMITYJIbC
Tena, KUHETHYeCKass »JHEprusi, NOTeHUHUalIbHAas JHEprusi, MeXaHuuyeckas pabora,
MEXAHUYECKash MOIIHOCTb; IPHU OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICIH
UCIOJB3YEMBIX BEIWYMH, HMX OOO3HAUYE€HUS W EAMHMLBI, HaXOIuThb (OPMYJIbI,
CBS3BIBAIOILME JAHHYIO (PU3HUECKYIO BEIMUNHY C JPYTMMH BETUYMHAMU;



ONMKCHIBATh M3YyUYEHHbIEC TEIJIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUS, WCIONb3YS
¢usznyeckue BETMYMHBI: JaBJIEHUE Ta3a, TeMIepaTypa, CpedHssl KMHETUYecKas dHEeprus
Xa0TUYECKOTO JIBIKEHUSI MOJIEKYJ, CPEIHEKBAPAaTUYHAS] CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOTHI, BHYTPEHHSsI JHeprusi, pabora rasza, KOd(hOUIMEHT TMOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATelNs; MPU OMUCAHWUU MPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
UCIIOJIb3YeMbIX BEIUYMH, HMX OO0O3HAYCHHS U E€IUHUIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUMHY C IPYTHUMH BETUYMHAM;

ONKCHIBAaTh H3YYCHHBIE DJIECKTPHUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE
sBJICHUST (TPOLECCHI), HCIMOIB3YyS (PU3NYECKHE BEIUYMHBL: DJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE I0JIe, HANPSKEHHOCTh MOJs, MOTEHLUAN, Pa3HOCTh MOTEHIMAJIOB; MpU
OMMCAaHWUU TPABUIBHO TPAKTOBATh (M3MUECKUN CMBICT HCIONB3YyEMbIX BEIHYWH, HUX
0003HAYCHNUS W E€JAMHMUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE MAHHYIO (DH3UYECKYIO
BEITMYMHY C APYTHMH BEITHYUHAMH,

aHAIM3UPOBaTh GU3MUECKHE MPOIECCHI U SABJICHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHoTo Tsirotenud, |, 11 u 1l 3akonsr HetoToHa, 3aK0OH coXpaHeHuUs
MEXaHUYECKON JHEPTHM, 3aKOH COXPAHEHHS HMITYJIbCa, MPUHIUI CYMEPHO3UINHA CHUJ,
NPUHILIUAI PaBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KHHETUYECKYIO
TEOPUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW SHEPruu
TEIUIOBOTO JBMKEHHMSI MOJIEKY]l C aOCOJIOTHOW TemIepaTypol, TEpBbI 3aKOH
TEPMOJMHAMUKY, 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsijaa, 3akoH Kynona, mpu 3Tom
pasnuyaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKCHHE U
yclioBUs (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCIOBHS UX O€30MaCHOT0 UCIOIb30BaHMs B IOBCEIHEBHON KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NUECKHX SIBICHHUI U TIPOIECCOB C
UCTIONb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEpPEHHWH, MNpH OSTOM (HOPMyIHpPOBAThH
npoOjieMy/3ajady W THUIOTE3y Y4YEOHOTO OJKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISTh MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUYECKUX BEJIUYMH, TIPU STOM
BBIOMpATh ONMTUMANFHBIA CTIOCO0 M3MEPEHHUS M MCTIOIh30BaTh U3BECTHHIE METO/IbI OIICHKH
IIOIPEITHOCTEN U3MEPEHHUN;

WCCJIENOBATh 3aBUCHUMOCTA MEXIY (DU3UYECKUMU BEIMUYMHAMU C HCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (PMKCHPOBATH PE3YIbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUJAE TAOMUI[ M TpaduKOB, JENIaTh
BBIBO/IBI 110 PE3yJIbTaTaM MCCIIECTOBAHMS;

cOOTIOIaTh TIpaBMiIa OE30MACHOTO TPyAa MPH MPOBEICHUU UCCIEAOBAHUN B paMKaXx
y4e0HOro 3KCIEepUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON M MPOEKTHOM MAEATEeIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB U TaOOPaTOPHOr0 000y I0BaAHUS;

pemaTth pacu€THble 3aJayd C SIBHO 3a/JlaHHOM (PU3MYECKON MOJAEINbI0, MCHOJb3Ys
dbu3nueckue 3aKOHbl M TPUHIMIBIL, HAa OCHOBE aHaldM3a YCJIOBHUS 3aJadd BBIOMpATh
(bu3nYeCcKy0 MOJIeNb, BBIACIATh (PU3NUECKHE BETUYHHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e pelIeHus, MPOBOAUTH PACUETHl M OLEHUBATh PEANTbHOCTH IMOJTYYEHHOTO 3HAYCHHS
(bU3UYECKON BEIIMUNHBI,



pelaTrh KayeCTBEHHBIE 3a/aud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO
LENOYKY PacCyXJICHUN C ONMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKHUE
SIBJICHUS,

UCIIOJIb30BaTh TIPU pEHICHUH YYEOHBIX 3aJad COBpPEMEHHbIE HH(GOpPMAIOHHbBIE
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTABICHUS Y4eOHOM
U HAay4YHO-TIOMYJSpHOM uWHMOpPMAIMK, TOJYYEHHOW U3 pa3JIMYHBIX HCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

MPUBOJNTh TMPUMEPHI BKIAJa POCCUUCKUX W 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOT UM,

UCIIONIb30BaTh TEOPETHUYECKHUE 3HaHWS MO (PU3UKE B IMOBCEAHEBHOW >KH3HU IS
oOecrieueHns 0€30MaCHOCTH Mpu  OOpamieHuu C NOpubopaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, [IJIi COXPAHEHUs 3J0POBbS U COONIOACHHS HOPM 3KOJOTUYECKOIrO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTarh B IpyIMIe C BBHIMOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, TIaHUPOBAThH
paboTy rpymbl, palMOHAIBHO PACTIPEAENISITh 00SI3aHHOCTH U TJIAaHUPOBATH JAEATEIBHOCTD
B HECTaHJAPTHBIX CHUTYyalHUsX, aJ€KBATHO OLICHMBATh BKJAJ KAXKJIOTO M3 YYACTHHKOB
IPYNIIBI B pEHIEHUE paccMaTpUBaeMOi MPOOJIEMBI.

K xoniy o0yuyenuss B 11 Kjacce mpeaMeTHbIC Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha NpPUMEPAX POJIb M MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTHYECKON NESATEIBHOCTH JIFOJACH, IEIOCTHOCTh U €AMHCTBO (PHU3UYCCKON KapTHUHBI
MUpa;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJCNICH: TOYCUHBIM
ANEKTPUYECKUH 3apsl, JIyd CBETa, TOYEYHBIH MCTOYHHMK CBETa, SAEpPHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa MpHY PelieHnH (PU3NYECKUX 3a/]aY;

pacrno3HaBaTh (pU3MUECKHUE SBIECHUS (IIPOIIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN M KBAHTOBOW (PU3MKHU: JIJIEKTpUUYECKas MPOBOAMMOCTb, TEILJIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBUE MAarHHUTOB,
AIIEKTPOMArHuTHas WHAYKIMS, JEHCTBUE MArHUTHOTO IOJsS HAa MPOBOJAHUK C TOKOM U
JMBIDKYIIUACS  3apsifl, JJICKTPOMAarHWUTHBIE KOJI€OaHWS ¥ BOJHBI, MPSIMOJMHEHHOE
pacnpocTpaHeHHE CBETa, OTpPaXKEHHE, MpeoMieHue, uHTepdepeHiusa, Audpakuus u
MoJIIpU3aIisl CBETa, JUCIepcusi cBera, ¢oTodnekTpudeckuit 3¢dext (porodddexr),
CBETOBOE JaBJCHHE, BO3HMKHOBEHHE JIMHEMYAaTOro CHEKTpa aromMa BOAOPO.a,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTD;

OMHUCHIBATh HW3YUYEHHbICE CBOMCTBA BEIIECTBAa (DJIIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE, DIECKTPUUYECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPENl) U DJIEKTPOMArHUTHBIE
sBJIEHUsI (ITPOLIECCH), UCTONB3Ysl (U3MUECKUE BEJIMUYMHBL: DJIEKTPUUYECKUM 3apsll, Cuiia
TOKA, DJEKTPUYECKOE  HAIpPSIKEHWE, JJIEKTPUYECKOE  COMPOTUBJIIEHUE, PA3HOCTH
NOTEHIMAJOB, AJIEKTPOBIKYIAs CUiIa, padoTa TOKA, MHIAYKIUS MAarHUTHOTO TMOJIs, CUjia
Awmnepa, cuna JlopeHua, WHIYKTMBHOCTb KaTYyIIKH, OJHEPrus 3JIEKTPUYECKOIO H
MarHuTHOTO TOJIEH, MEepUOa M 4YacToTa KojieOaHWil B KOJeOaTeNIbHOM KOHTYpe, 3aps U



cuja TOKa B MPOLECCEe TapMOHMYECKHX SJEKTPOMArHUTHBIX KojeOaHuil, (PoKycHOe
pacCcTosiHMEe M OITHYECKas Cujla JMUH3bl, IPU ONHCAHUU MPABWIBHO TPAKTOBATH
(bU3UYECKUIl CMBICIT HCIIONB3YEMBIX BEIIMYWH, UX O0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
(dbopMyIIbl, CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

OMKCHIBATh M3YYCHHbIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, UCHOIb3Ys (PU3HUECKHUE
BEJTMYMHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTAa CBETA, YHEPTUS U
UMITYJIbC (POTOHA, TMEpUOA MOTypachana, SHEPTHs CBSI3M aTOMHBIX SIFIEp, TIPH OMUCAHUU
MPaBUJILHO TPAKTOBATH (PU3WUYECKUIA CMBICT MCTOJIB3YEMBIX BEIMUWH, UX 0003HAYCHUS U
CAMHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEJIMYHUHY C
JPYTUMU BETUYMHAMU, BBIYUCIIAThH 3HaUeHUE (PU3UYECKON BEIIMYUHBI,

aHATM3UPOBATh PU3HUECKHE MPOIECCHI U SBJICHHUS, HCTIOIB3Ys (PU3UIECKUE 3aKOHBI U
OpUHIUOBL: 3aKOH Oma, 3aKOHBI IOCJIEI0BATEILHOIO WM MNapajlyIeIbHOIO COEIUHEHUS
IIPOBOJAHUKOB, 3aKoH JDxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH
NPSIMOJIMHEWHOTO  PacIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPAXXEHHSI CBETA, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHEHUE OuWHIITEeHHa mia doTodddexra, 3aKOH COXpaHEHUs
HHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHSI SJIEKTPUUYECKOT0 3aps/ia, 3aKOH
COXpaHEHHUs1 MacCOBOT'O YMCIA, MOCTyJaThl bopa, 3aKOH paguoakTUBHOIO pacnajia, Mpu
ATOM pa3jinyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BhIPAKEHUE U
ycioBus (IpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpaBJICHUE BEKTOpPAa HHIYKIIMM MAarHUTHOIO MOJIA MPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTh U OIKUCHIBATh H300paKEHHE, CO3[aBa€MOE€ IUIOCKMM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PM3UUECKUX SBJICHUM U MPOIIECCOB C
WCIIOJB30BaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHHI: Tpu HToM (HOpMYyJIUPOBAThH
npoOjieMy/3ajady W THUIOTE3y Y4YEOHOTO OJKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEI0KEHHOTO0 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (DOPMYJITUPOBATH BBHIBO/IbI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEJIUYMH, TIPU STOM
BBIOMPATh ONTUMAJIbHBIN CTIOCO0 M3MEPEHUs M UCTIOIb30BaTh N3BECTHBIC METOJIbI OIICHKU
IIOIPEITHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJb30BAHUEM MPSIMBIX
U3MEPCHU: TpU DTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUpPOBATH pe3yibTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TAOMUI[ W TpaduUKOB, JEIaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

coOro1aTh mpaBuia 0€30MacHOro Tpy/ia Mpu NPOBEICHUN UCCIEAOBAaHUN B paMKax
y4eOHOT0 3KCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM U MPOEKTHOM AESATENbHOCTU C
UCITIOJIb30BAHUEM U3MEPUTETHLHBIX YCTPOUCTB U 1ab0paTOpHOTO 000pyA0BaAHUS;

pemarh pacu€THbIC 3a7a4dl C SBHO 3alaHHON (DU3UYECKON MOJEINbI0, HCTONb3YS
dbu3nueckue 3aKOHbl M TPUHIMIBIL, HAa OCHOBE aHajldM3a YCJIOBHUS 3aJaud BBIOMpATh
(bu3MYECKyI0 MOJIeNb, BBIACIATh (PU3NYECKUE BEIMUYUHBI U (OPMYIIbl, HEOOXOAUMBIE IS
e€ pelieHusi, MPOBOAUTh PACUYEThl U OLEHHBATH PEATbHOCTH IMOJIYYEHHOTO 3HAYCHHS
(bU3UYECKON BEIIMUNHBI,



pelaTrh KayeCTBEHHBIE 3a/aud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO
IIEMOYKY PACCYXIACHUI C OMOPOI Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUS,

UCIIOJIB30BaTh TPHU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HH(OpMaAIMOHHbIE
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTABICHUS Y4eOHOM
U Hay4YHO-TIOMYJSpHOM uHMOpMAIUK, TOJYYEHHOW U3 pa3JIMYHBIX MCTOYHUKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO;

OOBSCHATHh TPUHITUIIBI JIEHCTBHUSI MAIlIMH, TPHOOPOB U TEXHUYECKUX YCTPOMHCTB,
pasnuyaTh YCI0BUs UX 0€30MMaCHOrO UCTIOIb30BAHUS B IIOBCEIHEBHON KU3HH;

OPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B OOBSICHCHHE MPOIECCOB OKPYXKAIOMIECTO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU IS
obOecrieueHrs 0€30MacHOCTH MpU  OOpalieHuu C NpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, [IJIi COXPAHEHHUsS 3J0POBbS U COOJIIOACHHS HOPM OSKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpymIe C BHIIOTHEHUEM Pa3JIMUHBIX COIMANIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyMIibl, pallMOHAIBHO PACTIPENCIISITh 00S3aHHOCTH U TUIAHUPOBATH JESTEIHHOCTD
B HECTAHJIAPTHBIX CUTyalUsX, aJCKBAaTHO OLIEHMBATh BKJIAJ Ka)KJIOIO W3 YYACTHUKOB
TPYIIIBI B pEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoumnuectBo yacos JJIeKTPOHHBIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0BPA30BATETbHBIE
padoTsI padoThI pecype
Paznen 1. PU3UKA U METO/JIbI HAYUYHOTI'O ITO3HAHUSA
11 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 2 Bubmorexa ITOK
' https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunewaruia S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnnorexka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmorexa [IOK
4.1 JrekTpocTaTuia 10 1 https://m.edsoo0.ru/7f41bf72
492 ITocTostHHBIN dIIeKTpUYECKH TOK. TOKH B 12 1 1 bubnnoreka [JOK
' Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
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11 KITACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Nen/m HaummeHoBaHMe pa3JejioB U TeM POrpPaMMbl B Kourpoabusie IIpakruueckue (uuppoBbie)
cero padoThbI pa6oTnI o0pa3oBare/ibHbIC
pecypchl
Pazjnen 1. JIEKTPOJIUHAMMUKA
1.1 MarnuTtHOe noje. I1eKTPOMarHUuTHASE MHIYKIIHS 11 1 3 Bubmmoreka HOK
' ) https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue 1 3JeKTpOMarHuTHbIE KoJeOaHus 9 1 bubmaorexa LIOK
' https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI ) 1 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OCHOBBI CTIEIIUATBHOM TE€OPHUH OTHOCUTEIHHOCTH 4 1 Bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmmoteka IIOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97¢
bubnmorexa [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPOPU3UKHU
bubnunorexa LIOK
5.1 DeMeHTHl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o061matoniee MOBTOPEHUE 4 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacos Hara JJIeKTPOHHBIE
Ne U3ydeHust uudposbie
Tema ypoka Kontposbusbie IIpakTunueckue
n/n Bcero wiaH./GakT.  oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunbsie MmeTozsl 1 bubnnoreka [JOK
MO3HAHUA OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOM HAy4YHOH KapTUHBI MUPA, B 1 bubmorexa HOK
p . i P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JICSITEIILHOCTH JIHOJICH
Mexanndeckoe ABkeHHEe. OTHOCHUTEIBHOCTD
3 MexaHudeckoro asmxkeHus. Ilepemenienne 1 bubmorexa HOK
A - Lepemelt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE TIPSIMOJIMHEMHOE ABUKEHIE 1 bubmorexa [JOK
p p a https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE NTPAMOJIMHEHOE JBHKEHNE 1 bubmorexa HOK
yerop p A https://m.edsoo.ru/ff0c372e
5 CBo0OonHoe majeHue. Y cKopeHue cBOOOHOTO 1 bubnuotexa [JOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe asmxenue. J[BrmkeHune 1 bubmuorexa [JOK
MaTepUAIbHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOcUTeNnbHOCTH ["anunest.
8 Muepuuanbuble cUCTEMBI oTcueTa. IlepBrIit 1 bubmorexa LIOK
pit - ep https://m.edsoo.ru/ffOc3be8
3aKkoH HproToHA
Macca tena. Cuna. [lpuniun cynepno3uuuu
9 cui. Bropoii 3akon HeroToHa 1711 MaTepualIbHOM 1 bubmorexa HOK
' p a p https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tpetuii 3akoH HeroTOHA 17151 MaTepuaIbHbIX 1 bubnnoreka [JOK

TOYCK

https://m.edsoo.ru/ffOc3be8
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3aKOH BCEMUPHOTO TATOTeHUS. Cuiia TSKECTH.

bubmuoreka [JOK

11
[lepBas kocMHU€ECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuiia octu. 3akoH I'yka. Bec tena
yupyr K https://m.edsoo.ru/ff0Oc3e18
Cuna tpenus. Koapduument tpenus. Cuna
13 COTIPOTHBIICHUS TIPU JBMKCHUU TEJa B bubmmorexa [JOK
P P https://m.eds00.ru/ff0c3f76
KUJKOCTHU WU ra3e
[TocrynarenbHOe U BpalareabHOE ABUKCHUE
14 a0COMOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubnunoreka [HOK
Ilineyo cunbl. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmmynbe MaTepuaabHOM TOUKH, CUCTEMBI
15 MaTepualbHBIX ToueK. IMIynbc cuibl. 3aK0H bubmmorexa [JOK
P ' 4 ' https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITYJIbca. PeakTUBHOE JIBH)KEHHE
PaGora u momHOCTH cuibl. Kunernyeckas
16 SHeprusi MarepuanbHoil Touku. Teopema 00 bubmmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KWHETHUYECKOI SHepTun
[TorenuuansHas sueprus. [loreHnnanpHas
17 SHEPrus ynpyro aeGopMUpOBaHHON MPY>KUHBI. bubnuotexa [JOK
[ToTenumansHas 2Heprus Teia BOIU3u https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3EMIIH
[ToTennuanbHble U HETIOTEHIIUATBLHBIE CHIIBI.
18 CBsi3b paOOTHI HETIOTEHIIMATBHBIX CHII C bubnuotexa [JOK
U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c478c
TeN. 3aKOH COXpaHEHUSI MEXaHUYeCKOH SHepruu
JlaGopaTtopHas pabota «VccnenoBanue cBsizH
19 paboTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPTUU Tella Ha MPUMEPEe PACTIKEHUS
PE3UHOBOTO KT'yTa
20 KonTponbnas padbora no teme «KunemaTtuka. bubnuorexa [IOK
Jlnnamuika. 3aKOHBI COXPAaHEHUS B MEXAHHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TOJIO)KEHUST MOJIEKYJISIPHO- bubnmoreka [JOK

KMHETUYECKON TeOpuH. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc2
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newxkenue. uddysus

Xapakrep ABUKECHUSA U B3aUMOJICHCTBUS YaCTHULL

22 BerecTBa. MoJieu CTpOCHUS Ta30B, KUAKOCTEH
Y TBEPIBIX T
93 Macca mounekyin. KonndecTBo BeliecTsa.
ITocrosinHast ABorazipo
24 TermoBoe paBHOBecue. Temneparypa u eé
m3mepenue. [lkana remnepatyp Llenbcus
o5 Wneanbusiii raz B MKT. OcHoBHOE ypaBHEHHE bubnunoreka [HOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHei
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJICKYII. bubmorexa [JOK
N https://m.edsoo.ru/ffOc511e
VYpaBuenne Menneneesa-Kianelipona
27 3akon JanpToHa. I'a30BbIe 3aKOHBI
JlabopaTtopHas pabota «MccnenoBanue
28 3aBHCUMOCTH MEX/1y IMapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3onpornecchl B naeanibHOM ra3e u ux bu6mmoreka [JOK
rpaduyeckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHHsIs sHeprus TepMOIUHAMUYECKON
30 CUCTEMBI U criocoObl e€ n3mMenenus. KoiamuectBo bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprus https://m.edso0.ru/ff0c5952
O0JHOAQTOMHOTI'O UJI€AJIbHOTO Ta3a
31 Buasl Tennonepenaun bubmmorexa [TOK
https://m.edsoo.ru/ff0c5c36
VienbHas TEMIOEMKOCTh BelecTBa. KonmnuecTBo
32 TEIUTOTHI MIPH TeTuIonepenave. AanadbaTHbIM bubmmorexa [TOK
https://m.edsoo.ru/ff0c5c36
npoiiecc
33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnnorexka [JOK
IIPUMEHEHHE K U30MpoLeccamM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npoiieccoB B mpupojie. Bropoii bubnmoreka [JOK

3aKOH TCPMOJUHAMUKN

https://m.edsoo.ru/ff0c6230
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bu6mmoreka [IOK

35 IT i KII i
puniun nericteus U KITJI TerioBoit MammHel https://m.edsoo.ru/Ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKOJIOTUYecKre MpoOIeMbl TEIUIOOHEPTETHKI
O6o06maromuit ypok «MonekynsipHas (hu3mka. bubnmoreka [JOK
38
OCHOBBI TEPMOJIMHAMUKHN https://m.edsoo.ru/ff0c6938
KonTtponbHas padora no teme «MomnekynsipHas bubmmoreka [IOK
39
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcanus. Mcnapenue bu6nuoreka [IOK
Y KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh bubnuotexa [JOK
BO31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammnieckue u amopdHbIe
42 Tena. AHU30TPOIUS CBOWCTB KPUCTAIIIOB bubmorexa LHOK
] P P ' https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTEePHAIIbI
43 [lnaBnenue n kpuctamum3anus. Y 1eabHast bubnnoreka [JOK
terioTa rasienus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [JOK
44 v 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 OnexTpusanus Tea. JIeKTpudeckuil 3apsa. Jsa bubnuoreka [IOK
BHJIA DJICKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKY, AUDIIEKTPUKU U MOJIYIIPOBOAHUKH. bubnnoreka [JOK
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsiaoB. 3akoH Kymona. bubmuorexa [JOK
ToueuHbIl AIEKTPUUECKUI 3aps]T https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2IIEKTPUUECKOTO TOJIA.
48 [TpuHIUIT CYyNEPNO3UIINU IIEKTPUUECKUX TTOJICH bubmmorexa [JOK
PHHI i p B p ' https://m.edsoo.ru/ffOc6df2
JInHnn HanpsKEHHOCTH
49 Paborta cnit 3eKTpocTaTUYecKoro mods. bubnnorexka [JOK
Ilorennuain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY M TUATIEKTPUKH B bubnnoreka [JOK

OJICKTPOCTATUYCCKOM IIOJIC. ,HI/ISJIGKTpI/I‘IeCKaﬂ

https://m.edsoo.ru/ff0c7018



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
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

IMPOHUIIACMOCTD

51

Onexrpoémkoctb. Konaencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

53

54

ONeKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”

[IpuHuMI nelcTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJIBLHOIO arapara,
CTPYHMHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMJICHHUE JICKTPOIprUOOpOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

DIIEKTPUUYECKHI TOK, YCIOBHS €T0
cymectBoBanus. [locrosunsiii Tok. Cuiia Toka.
Hanpsixenue. Conpotusnenue. 3akon Oma J1s
y4acTKa [enu

56

[TocnenoBarensHOE, MapaIeaIbHOE, CMELIAHHOE
COeIMHEHHe MTPOBOAHUKOB. JlabopaTropHas
pabota «/3ydeHrne CMEIaHHOTO COETMHEHHS
PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa 715 TOJTHOM (3aMKHYTOM)
anekTpudeckoit nemnu. KopoTkoe 3ambIkaHue.
JlaGopaTtopnas pabora «M3mepenne IJ1C
WUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DJeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METAIIJIOB. 3aBUCUMOCTh COTPOTHUBIICHUS
METAJIJIOB OT TEMITePaTypHI.
CBepXIpoBOIUMOCTh

OneKTpuUecKuil TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBoiHUKH, X COOCTBEHHAs U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7126
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MpUMecHas nmpoBoauMocTh. CBoiicTBa p—N-
nepexoza. [lomynpoBogHNKOBBIE TPHUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUI TOK B pacTBOpax M pacIiiaBax

62 9JIEKTPOIUTOB. DIEKTPOIUTAIECKAS 1 bubmmorexa [IOK
p ’ p https://m.edsoo.ru/ff0c82ba
JTUCCOIHAIUS. DIIEKTPOIIN3
DJNIeKTpUYECKui TOK B razax. CamoCTOSITENbHBII
63 1 HECAMOCTOATEIBHBINA pa3psan. MoiaHus 1 bubmnorexa [IOK
paspal. ' https://m.edsoo.ru/ffOc84ae
IIma3zma
DJIeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U MX
64 pakTUUeckoe npuMenenue. [IpaBuina TEXHUKH 1 bubnmorexa [IOK
p p P https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
. bubnuorexa [JOK
65 O06006mamui ypok «IeKTPoInHAMUKA» 1 httos://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme
«Qnektpoctatuka. [locTOAHHBIN 31EKTPUUECKUI
66 TOK. TOKH B pa3nUUYHBIX CPEIax» 1 bubnmorexa [IOK
’ N p pea https://m.edsoo.ru/ffOc8a8a
/Bcepoccuiickas mpoBepovHasi paboTa nmpu
IPOBEJCHUH Ha OYMaXKHOM HOCHUTEIIE
67 PesepBHblit ypok. KonTponbHas paboTa 1o reme 1 bubnnoreka [JOK
"OnekTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600mmaronuii ypox mo 1 bu6mmorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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11 KITACC

KoanuecTBo yacos Hara DJIeKTPOHHbIE
Ne H3y4eHust uudpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero wiaH./pakT.  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcsl
[TocTosiHHBIC MATHUTBHI U KX
1 B3auMoeiictBue. Maruutnoe nose. Bektop 1 bubmmoreka [JOK
MAarHUTHOM MHAYKUMH. JIMHUM MarHUTHOMN https://m.edso00.ru/ff0c9778
UHIYKIHH
MarauTHOE 1oJe MPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa LIOK
P i https://m.edsoo.ru/ff0c98fe
MTPOBOJHUKOB C TOKOM
3 JlaboparopHas padota «/3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJI KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MAarHUTHOT'O TIOJISI HA IPOBOTHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 bubmmnoreka [HOK
«HccnenoBanue IeMCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ffOc9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
5 TIBIK cd 3apshKEHHYIo yactuny. Crna 1 bubmorexa HOK
YHIYIO P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PaGora cunbl Jlopeniia
DnexTpoMarauTHas HHAyKIHs. [ToTok
5 BEKTOpa MarHuTHON uHAyKIuu. 3/1C 1
MHIYKIHAH. 3aKOH JJIEKTPOMAarHUTHON
unaykunn Oapanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmnoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW UHIYKIIUWD) https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTE. SIBIEHNE CaMOMHAYKIIUU.
3 O/1C camOuHyKIIMH. DHEPTUs MATrHUTHOTO 1 bubnmnorexa [JOK

ITOJIA KaTyIIKH C TOKOM. SJIGKTPOMEIFHI/ITHOG
I10JIE

https://m.edsoo.ru/ff0ca600
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TexHuuyeckue yCTpoicTBa U UX MPUMEHEHHUE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,

o ANEKTPO/ABUIaTENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHUI], UHAYKIIHOHHAS 11€Yb

10 O6o0maromuii ypok «MarauTHoe ToJie. bubnmnoreka HOK
DJIEKTPOMArHuTHAs! MHTYKIHS» https://m.edsoo.ru/ff0cab82

1 Konrponsnas padora no reme «MarHuTHoe Bu6muotexa [JOK
noJje. DJIeKTPOMarHuTHas HHIYKIHSI https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonmnueckue xonebanus. Y paBHEeHUE bubnuoreka [IOK
rapMoHuuYeckux kojebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JIaGoparopHas pabota «lccnenoBanue

13 3aBHCUMOCTH TEPHO/Ia MAITBIX KOJIeOaHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

KoneGarenbHblil koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY bubmmorexa [TOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHMUS
15 SHEPrUM B UJI€aTbHOM KOJIE0aTeIbHOM bubmmorexa [TOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.

16 BbIHYX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubmuorexa [IOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoieOaHus
Ilepemennsbiit Tok. CHHYCOUAIBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO bu6muoreka [JOK

TOKa. AMIUIUTYJHOE U AEUCTBYIOIIEE
3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

https://m.edsoo.ru/ffOcbd34
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Tpancdopmarop. [IpousBoacTBo, nepenaya u

18 .
noTpeOIeHUE DIIEKTPUUECKOU SHEPTHH
YCTpoiCTBO U MPAKTHUECKOE TPUMEHEHHE
19 DJIEKTPUUECKOTO 3BOHKA, FreHepaTopa bubmorexa LIOK
p > patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUK JIeKTpornepeaayd
DKOJIOTUYECKUE PUCKH TPHU TIPOU3BOJICTBE
20 aneKTpol’Hepruu. Kynbrypa ucrnonb3oBaHus
IEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU
MexaHn4YecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuona. Ckopocth bubnuoreka [IOK
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOTIOJIEHEBIC BOJTHBI
99 3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYyKa. bu6nmoreka LIOK
BricoTa Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
23 DNeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTb. IlIkana seKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHITBI paTUOCBSI3N U TEICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
bubnmnorexa LIOK
25 Kourponsnas padora «KosebaHusI 1 BOIHBD»
p p https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA B
26 OIHOPOIHOM cpese. ToYeuHblil HICTOYHUK bubnmorexa [JOK
p pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
27 IToctpoenue n300pakeHN B IIJI0CKOM bubnnorexa [JOK
p p https://m.edsoo.ru/ffOcd4e0
3epKaie
IIpenomienne cBera. [loHOE BHYTPEHHEE
28 OTp axxenue. [IpenenbHBINA yTOI HZHII){OFO bubmmorexa TIOK
P P A https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPAKECHUS
29 JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK

TMOKas3aTeiId MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoeHne n300pakeHUid B JIMH3E.

but6mmoreka [IOK

30 dopmysa TOHKOH JIMH3BI. Y BeTUYeHHE
Py https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas padorta «/ccnenoBanue
CBOMCTB M300pa)KCHUH B JIMH3AX)
Hucniepcus ceera. CI0OXXHBIN cocTaB 6e10ro
32 cgeta. L[Ber. JlabopaTopHas padora
«Habnroenue aucnepcuu cBeTa
Wntepdepennus ceera. Audpakus cera. bubnuoreka [IOK
33 n
JudpaxmonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJH. Bu6mmoteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
yCIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIIBI MPUMEHUMOCTH KIIACCHYECKOM
36 MexaHukH. [TocTymarel crienuaibHON Teopun bubmmorexa [JOK
' Y 1 P https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. bubnmnorexa [JOK
3aMmeUIeHHE BPEMEHH U COKPAILEHUE JJINHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMNYIIbC PEISATUBUCTCKOM
38 gacTullbl. CBS3b MacChl C YJHEPTHeH U bubmorexa LOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl OKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubmmnorexka HOK
CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubmuorexa [JOK
uMIynasc GoToHa https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHe U uccnenoBanue Gpororddekra. bubmmoreka [JOK
Omnertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTodrpdekra. YpaBHeHHE
. . bubnuotexa [JOK
42 OitamreiHa 11 pororddexra. «KpacHas

rpanuia» Gotodddexra

https://m.edsoo.ru/ff0d015e
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JaBnenne cBera. Onwitel [1. H. JIeGenena.

but6mmoreka [IOK

43
XUMHYECKOE NEeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoicTBa U MPaKTUYECKOE

44 npuMeHeHue: GporolrieMeHT, PoToaaTIuK,

COJIHEYHas OaTapesi, CBETOUOT

45 Pemenue 3agau mo Teme «JIEMEHTBI bubnunoreka LIOK
KBaHTOBOW ONTHKW https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbBITEI

46 Pesepdopna o paccessHuo o-4actu bubmmorexa [JOK

PROPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnuoreka [{OK
47 [Toctynatel bopa
4 P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomeHue GoTOHOB MPU
48 e ey;o € aToMa ¢ OJIHOTO (bOBHsl 3Heprm/1 bubmmorexa [JOK
pexol N A yp p https://m.edsoo.ru/ff0d0afa
Ha qpyrou. Buasl cnekTpos
BonnoBele cBoiicTBa uactuil. Bonusl ne
49 Bpoiins. KopnyckynsipHO-BOIHOBOW Jyainu3m brbmmorexa LIOK
P + NOPHYCRYIP Ay ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHYKJICHHOE U3TyUYCHHE
OTKpBITHE paInOaKTUBHOCTU. OTBITHI
50 Pesepdopna no onpeneneHnio cocraa bubmorexa LOK
PHOPA pedl https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CsoiicTBa anb(a-, Oeta-, raMMa-U3JIy4eHuUsl.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpPTaHHU3MBI
OTkpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubmuorexa [JOK
MMO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edso0.ru/ff0d1162
M3ITydeHue
DHeprus CBS3H HYKJIOHOB B sijipe. SnepHbie

53 peakmuu. SnepHsiii peakrop. [Ipodaemsr, bubnmnorexa [JOK

MEPCTIEKTUBBI, IKOJIOTMUECKHUE aCIIEKTHI
SIICPHOM SHEPTEeTUKHU

https://m.edsoo.ru/ff0d1356
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54

DnieMeHTapHble YacTUulbl. OTKPBITHE
o3uTpoHa. MeTrobl HaOMIOACHUS U
PErucTpanyy 3JIE€MEHTAPHBIX YaCTHUL.
Kpymisiii cton «®yHaaMeHTaIbHbIE
B3aumMoeiicTBus. EAMHCTBO u3nyeckon
KapTUHBI MUPay

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pazButus actpoHoMuu. IlpuxiiagHoe
1 MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHoMuu. Bun 3Bé3aH0T0 HEbA.
Co3Be3nus, sipkue 3BE3/1bl, IUIAHETHI, UX
BuauMoe JBrxkeHue. ColnHeyHas cucreMa

56

57

58

59

Comnnre. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIa U 3BE3]

3BE3/1bI, X OCHOBHBIC XapPaKTEPUCTHKH.
3BE3bI ITIaBHOM MMOCIIEN0BATEILHOCTH.
Buytpennee ctpoenue 38&31. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUN U
sporoii ComHIa U 3BE31

Muneunsiit [yt — nama ['anaktuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinyuyeHue.
MeraranakTuka

60

61

62

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas pabota «neMeHTHI
aCTPOHOMUU U acCTPOPUIUKU»
Oo6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM M STHISCKOMN
cdepax AeaTeTbHOCTH YeTIOBEeKa



https://m.edsoo.ru/ff0d0e38

63

64

65

O6o0maromuii ypok. Pois 1 mecto pusuku u
ACTPOHOMUU B COBPEMEHHOW HaAy4YHOH
KapTUHE MHpa

O6o06maromuii ypok. Poib ¢puzudeckoit
Teopuu B (GOPMUPOBAHUHU MIPEICTABICHUI O
¢bu3nueckoil kKapTuHe MUpa

Oo6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 001LIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTAaBICHUHN O
pUpoIe

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE MHIYKIIHS

67

68

PesepHblitl ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.
DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYAIIETI'OCA

» ®usuka, 10 kmace/ Msikumes .., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«IIpocsemienne»

» Gusuka, 11 knace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTenncTBO
«IIpocsemienne»

» Actponomus 10-11 knacc/ Boponnos-BenbsimunoB b.A., Ctpayt E.K.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3aatenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHE
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