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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeacTtaBieHHBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENoJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpaszoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yomux OCHOBHbIE 00pa30BaTeIbHbIC IPOIPAMMBI.

Copnepxanue NOporpaMMel MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10-11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATebHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3ell (U3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaTbl OCBOEHMS Kypca (U3MKU: JMYHOCTHBIE, METAlpeIMEeTHbIC, NpeAMETHbIEe (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢u3KKe BKIIOYAET:

e [UIAaHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTaThI 10 TO/1aM 00YUYCHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY>KaroLIeM MHpE.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
OpUMEHEHHE (U3MUYECKUX 3HAHUN ONpejAesseT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B c¢epe DSHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUH
IPUMEHATh HayYHBIH METOJ IIO3HAHUS MPH BBIIIOJHEHUU MU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHus MOJI0XKEH Pl HIICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00bEAUHEH BOKPYT
¢usmueckux Teopwil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTApHOTO
noreHuana GU3NYeCKON HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUSA (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJAEpKaHUS,
NOCBALIEHHBIX 3KOJOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHs MPpo0IeM palroHaIbHOTO IPHUPOOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpE IOCTPOCHHS
¢usmueckoil Teopuu, poiau (GYHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTU TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucteMHO-IIeSITebHOCTHBIN NOAX0/] B Kypce (PU3MKN pean3yeTcs Mpexe BCero 3a CUET
OpraHM3alUy 3KCIEPUMEHTAIBHOMN IesATeIbHOCTH o0ydatomuxcs. Jis 6a30Boro ypoBHS Kypca
(U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX TMPaKTHYECKUX paboT. BrlieneHune B yka3aHHOM IepedHe JabopaToOpHBIX pador,
HNPOBOAMMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIICIOBAaHHUS 3aBHCUMOCTEH (M3NYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeII0KEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€THBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
MO3BOJIAIOIINE TIPUMEHSTh H3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3a/ad IPUOPUTETOM
SBIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKHX SIBICHHUM U MPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJeNnu Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO Kk MarepuaqibHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypoBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JTOJHDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOro KA. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MHHHAMAJIBHON JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMN JAJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUW U IIPOLIECCOB,
HIMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPHUMEHEHHH.

JlaGopaTopHoe 00opymoBaHHE ISl YYCHHYECKUX IMPAKTUUECKUX paboT (opmupyercs B
BU/I€ TEMAaTHYECKHX KOMIUIEKTOB M OOECleunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOpYIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IU(POBBIX JTa00PaTOPHIA.

OCHOBHBIMU TEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (QopMupoBaHHE HHTEpPECa W CTPEMJICHHS OOYdYaloIMXcsi K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTaBICHMH O HAydYHOM METOAE IMO3HaHUS H (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSCHSITH SBICHHS C UCIIOJIb30BaHNUEM (DU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JocTrxkenne 3TUX TeNeld 00ecreunBaeTCsl pelieHueM CIEAYIOMUX 3aaad B IpoIecce
U3YyYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO PU3UKY, dJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUN TNPUMEHSATH TEOPETUYECKUE 3HaHUS [UIsi OOBSCHEHUs
busznyeckux SBICHUM B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 337ad C SBHO 33JaHHON (QU3NYEeCcKO
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJIA/ICHUE METOJAMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHUE YCJIOBHH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEHb) Ha ypOBHE CpEIHEro oOmero odpa3oBaHus
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 66 qacoB (2
yaca B HEJIEINIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JAaOOpaTOPHBIX paboOT
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyxkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenvupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpUU. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp m mecto gus3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPaKTUYECKOU JEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanorosbie U ITU(POBBIE U3MEPUTEINHHBIE TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienne, cKopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoOopAuHaT. ClIOKEHUE MepeMENIeHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE IBIKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MepEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHoe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonunelinoe nBwxeHue. J[BHkeHHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOparmieHus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHudyeckne yCTpoMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALIUS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKCHHUSI.

[Ipeobpa3zoBanre ABMKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBM>XeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnre HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOIIEHWS ~ MEXAY  OYTSIMH,  NOPOMJAEHHBIMHM  TEJIOM  3a

MocieIoBaTeIbHbIE pPaBHbIE TMPOMEXKYTKH BPEMEHU NPU PaBHOYCKOPEHHOM JIBUYKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUIKOCTH.
W3ydenue nmxeHus Tena, OpOmEeHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HeroTona. HepimanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cujid. Bropoit 3akoH HeroToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl TpeHust (1okosi, CKoibkeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nmokos. Koadgdurment tpenus. Cuia cCOmpoTUBICHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM rase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMITHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHna.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHEHHE CUII TPEHUS MTOKOS1, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMarum.

HccenenoBanue yciioBUi paBHOBECHS TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUs 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUaibHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckasi 3Hepruss MaTepuHalbHOW TOYKW. Teopema 00 M3MEHEHHMH KHHETUYECKON
SHEPTHH.

[orennmaneHas sueprus. [loreHnmansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEPrust TeIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBs3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3ydyeHrne aOCONMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
pUMepe PacTsHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0O0OCHOBaHHUE.
bpoynoBckoe nBmwkenue. Quddys3ms. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJiend CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
UealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
u30x0pa, n3obapa.

TexHHUuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHSL.

Mogens onbira IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOJEHCTBUS.

Mopenb, HUTIOCTpUPYIOILAsl IPUPOLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOM KOMHATe€ HAa OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckass cucreMa. BHYTpeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEpTrusi 0AHOATOMHOIO
UJeaNbHOro ra3a. Buasl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPH TEIIoNepeiade.

[lonarue 06 anmabatHOoM mpouecce. [lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
MEePBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL 1efcTBUS TeMTOBBIX MaluH. [IpeoOpazoBanus sHEpTUn B
TeroBbIX MammHax. Koadduuuent nomnesnoro neiictBust teroBoid mammuubl. Lukin Kapro u
ero Kod(hPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETIOIHEPTETHKH.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIEHUK, KOHIUIIMOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPUICHUHM palbOoThI: BBUIET NMPOOKU W3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOke MmyTéM
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEeHHEH dHEprun (TeMIieparypsl) Tejaa Ipy Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBJICHMSL.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenue m Kpucramiuszauus. YIenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuueckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIY4YEHHUS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM JIaBICHUH.

Crioco0Ob! U3MEpPEHHUsI BIaKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3alus TeJl. OJIEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsia.

B3aumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbll  2I€KTpUUECKHH  3apsin.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHuun cynepno3uuuun
3JEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY U INUANEKTPUKH B 3JIEKTPOCTATHUECKOM MoJI€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsSyKEHHOI0 KOHJIEHCATOpAa.

TexHu4eckne yCTpoMCTBA M MPAKTHYECKOE IPUMEHEHHE: 3JIEKTPOCKOMN, IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW IUIACTHH,
pacCTOSTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapajiebHOE, CMEIIAHHOE COCIMHEHHE POBOAHUKOB.

Pa6oTa snektpuueckoro Toka. 3akoH Jxoyms—Jlenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIIEKTPOABUKYIAs CUJIA U BHYTPEHHEE COIPOTHUBIICHHE UCTOYHMKA TOKA. 3akOH Oma Ju1s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTrkoe 3amMbIkaHueE.

DJNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOJTYIMPOBOIHHKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpaxX M pacijiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIUccolManus. IIEKTPOIU3.

DneKTpuueckuil ToK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHana.

CMenraHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IeKTPOIBHKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHre  2IeKTpOABMXKYLIEH CHJIBI  HMCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocymiecTBIsSEeTCS € y4&€ToM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHHSL:
SIBIICHWE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHUH, JHMHEWHas QyHKIUA, TMapadoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIBI TEIUIONIEpPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs IUCCOLUAIIHS, TaJIbBAaHHKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU TOYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTossHEBIE MarHuThl. B3anmMmojeiicTBHE ITOCTOSHHBIX MAarsuToB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO TPOBOJIHMKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM mnojie. PabGorta cumsl JIopenma.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIUH.
DNEKTPOABUKYILASA CUJIA MHIYKIUMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJa WHIAYKIUUA B TMPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIIATeILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CHUJIa CAMOUHTYKLIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TIOJISI.

B3aunmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHNE NEKTPOMAarHUTHOW UHAYKIWH.

[TpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrtema. CB0OOOgHBIE MexXaHWYECKHWe KoyiebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga W ¢asza kojneOanwit. [IpyKHUHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii  kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJ€OaHUS B HA€aIbHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWUYECKUMHU M 3JIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJEOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BbIHYX IeHHbIE MeXaHHYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusI.

Ilepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaada W MOTPEOICHUE BICKTPUUCCKON IHEPTHUHU.
OKOJIOTMYECKHME PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHUsA
AJIEKTPO3HEPTUU B IIOBCEHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojeOaTeNbHONW cUCTEMBI (TPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux KojieOaHuu.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT  BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH MHAYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TUHUU 3JEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJia MaJbIX KojieOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mnepeMeHHOro TOKa B ILENM M3 IOCIEA0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60JIHbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponaosbHbIe BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHSI W3JIy4EHUS SJEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anusd, audpaxius, uHTepdepeHuus. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 37eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUNBI paIUOCBSI3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPajuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUYIECKUX BOJH.

Hab6nronenue natepdepeHnu u UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPak€HUE, MPEIOMIICHUE,
noJsipu3anus, Judpakius, THTepepeHIns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIy4d cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHU B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eroro csera. LBer.



ColOuparonue W paccewBaroIIue JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBass omnrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cBera. Judpakmuonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHME YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIiyma, (Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIMOHHAS
pemETKA, OISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpaKeHHEe W MpesiomiieHue cBerta. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium creTa.

Hab6nronenue nqudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHue cnexTpa ¢ HOMOLIbIO IPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmroenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3aX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienHAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
['paHuibl NPUMEHUMOCTH KJIACCHMYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEeopuu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BakyyMe, IPUHLHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHHU U COKPALICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®dotonbl. Gopmyna [lmanka cBsa3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTie u ucciegoBanue ¢orodpdekra. Ombiter A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.
Hasnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE ICMCTBUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (POTONATUUK,
CoNTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -uactur. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YpOBHS »HepruM Ha napyroil. Buawsl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZOPOJA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoitns. KopnyckynspHO-BOIHOBOW yaanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkppbiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa paluoakKTUBHOTO U3ITy4EHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens siapa [eiizenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMmma-usznyudeHue. 3akoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES A1IEp.
Snepubiii peaxktop. Tepmosnepublii cuHTe3. IIpobmemMbl M TNEPCIEKTUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTHMUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquncTBo prsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

Cu€TurK HOHU3HUPYIOIINUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYEHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConHeynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounwk sHeprun ConHIa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCHEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumst
rajakTuk. Paguoranaktuky u kBazapsl. YEpHbIE ABIPHI B sAPaX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBO€ H3MydeHUE.

MacmtabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOSCHBIX O0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipkue 3BE3/1bI.

Hab6nronenus B Teneckon JIynsl, miraner, Maeunoro [lyru.

O0o0maree NOBTOPeHUE

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHUYECKON cdepax [esATEIbHOCTH 4YeNOBEKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (Qu3NUecKoi Teopun B GHOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPaA, MeCTO (PU3UIECKOIN KapTUHBI MUPA B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABICHUIN O TPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kiacce OCymecTBIsSETCS € Yy4ETOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYyYHOI'O MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAEIUPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEICHNE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >meKTpUUEeCcKUe SBICHUS B KUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvalliy HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAUIMYECKash CTPYKTypa TBEPABIX TeET,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIC TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOI
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcus: NTUHUM DIIEKTPOIIEpPENay, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajxap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEro OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIllui, MMO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMAaHHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSM POCCHICKHX
Y4€HBIX B 0071aCTH (DPU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

HCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
bu3HIeCcKOil HayKe;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K pPa3IUYHbIM cdepaM Npo(ecCHOHANBHON MEATETBbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTUXCS 3HAaHUN 10 (PU3UKeE;

7) IEHHOCTH HAYYHOTr'0 TO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Ba3oBrble JJornueckue aeicTBuA:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

Ba3oBrble ucciaenoBareJnLCKHue AelCTBHUA.

BJIa/IeTh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pu3mdecKkon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKOW U MPOCKTHON AESATETLHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPellIeHus 3aaa4
buznyecKoro cogepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TMPUMEHECHUIO B PAa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHUHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3a7ady, BBIABUTaTh
TUINOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, PEJJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypcOCOepEKEeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3HAueHUs MWHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpas ONTUMAIBHYIO (GopMy
IPE/ICTaBICHNS U BU3YAITH3aLUH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISAITH OOIICHHE HA ypoKaX (PU3UKK U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHRIX CUTYallul U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHONU PaOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENEISTh POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJAa U KaXKJOr0 y4aCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLIEHWBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBISATh IMO3HABATENBHYIO NESTEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PacuETHBIX M KAauyeCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH  (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLUMOHAIBHBII HHTEJJIEKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh TPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAHU3E PE3YIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOH SMOIIMOHATIBHOU C(hepbl, OBITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYruX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIJIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHON
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUCYHBIA DICKTPUYECKUH 3aps] IPH PEIICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (hpu3MyecKue SBICHUS (TMPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOAHOE MAaJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TeN, M3MEHEHHE 00bEMa Tell NpU HarpeBaHUH
(oXJaKJ€HUN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aLMs,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMHu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/JICVICTBUE 3aPs/I0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MUCIOJB3Ys (hU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MEXaHW4ecKas pa0doTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHIM CMBICT HCHOJB3YEMBIX BEJIWYHMH, HX
0003HaYeHHsI U €IMHUIIBL, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, MHCIIOJIb3Ys
¢usznueckne BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpeAHssi KHUHEeTHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENIS; TIPH OMMCAHUH MPABUILHO TPAKTOBATh PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O3HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (HU3HUYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ys (PU3NUECKUE BEITUUMHBL: AJIEKTPHUECKUI 3apsii, AJIEKTpUUYECcKoe TOoJe,
HaIpsOKEHHOCTh MMOJIS, TOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB;, IpPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUYMHAMU,

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUEe 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TsroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHO3ULNUNA CUJ, IPUHLUII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJT C aOCOJIIOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS X O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCTIONIb30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TMpu ITOM  (POpPMYyIUpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSMble U KOCBEHHBIE H3MEpeHMs] (DU3MUECKHX BEIWYMH, MPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpsIMBIX U3MEPEHHM, MPU HATOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUpPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHUJE TAOMUIl U rpadUKOB, J1€7aTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M  TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paToOpHOro 000pyIOBAHHUS;

pemiaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJIeb, BBIACNIATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE Ml €€ pEelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOyYE€HHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIi ¢ ONTOpON Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUHCKUX MU 3apyOSKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOpPETHUECKHE 3HAaHMUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU Ui
oOecrieyeHus 6€30MaCHOCTH MPH 0OpaIEHUH ¢ TPUOOPaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIE, MIaHUPOBaTh paboTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTAH/IAPTHBIX CUTYalHsIX, aJC€KBATHO OIICHWBATH BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenus B 11 kjacce nmpeaMeTHBIE Pe3ysIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JNEMOHCTPUPOBATh Ha TPUMEpax poyib U MecTO (GU3MKu B (HOPMHPOBAHUHU COBPEMEHHOM
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NEeSTeNIbHOCTH JII0JIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS U3YyYEHHBIX (PU3MUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJepHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHnH HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIHS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PACIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJISIpU3alUsg CBETa, JTUCHEepCUsi CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (PIEKTPUUYECKHE, MarHUTHBIE, ONTUYECKUE,
INEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JIIEKTPUUECKUIM 3apsia, Cuia TOKa, JJIEKTPHUECKOE
HapPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJIeH, MepuoJ M YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHUJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHJIA JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHsS M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUHUHY C IPYTMMH BETMYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, SHEPTUs W
uMIyasCc (GOTOHA, MEpPUOJ ToJypacmana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
MPAaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIBL, CBSI3BIBAIOLIUE JAaHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHia, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI MMITYJIbCA, 3aKOH COXpAHEHHs DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyaaThl bopa, 3aKOH pajnoOaKkTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAXKEHUE U YCIOBHs (TPaHUIIBL,
001acTH) TPUMEHUMOCTH;

OTpeeNiATh HaIpaBJICHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HWCCIICIOBAHUIO (PU3WYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIupOBaTh
npobiemMy/3ajady W TUMOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJTMYUH C UCIIOJIb30BAHUEM MIPSIMBIX N3MEPECHHUIA:
IpU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCHMOCTH
busznyecKux BEIWYMH B BHUAE TaOnull W TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHUS,

coOnronarh mpaBuiaa O€30MacHOr0 Tpyda MPU TPOBEACHUHM HCCICIOBAHUNA B paMKax
y4e0HOTO0 OJKCIEpUMEHTa, Y4eOHO-UCCIICOBATENILCKOH UM TMPOCKTHOW JEATEIIBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbuznyecKkre 3aKOHBI M MIPHUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAUTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelaTth KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IETIOYKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE SIBICHUS;

UCIIONIb30BaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyto HH(pOpMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUs B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHWS 10 (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 3I0POBbs U COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEel cpene;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYaCTHUKOB IpYIIIbI B
pelIeHne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcesbl
Paznen 1. PU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 P 9 bubmuoreka [JOK
' VISHICA T METOART HAYHHOTO HOSHAHMA https://m.eds00.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
22 Hlusiamika ! https://m.eds00.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 htPtIp::I;I/?aneeI;z;f).ru 17§41bf72
HWroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

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



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

41 eKTpoCTaTIa 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKHU B 12 bubmuoteka [JOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Pazngen 1. 3JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHUuTHasI Bu6muotexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4YecKHe U dJIEKTPOMAarHUTHBIE 9 1 Bu6muotexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKue U dJIEKTPOMAarHUTHBIE 5 1 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
41 C) i 6
HICMEHTDL KBAHTOBOM OITTHIEH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK



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

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

o1 Obobmaromee noBToperie 4 ﬁﬁﬁ/ﬁeﬁigﬁﬁﬂmmgk
Hroro no pazneny 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66



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

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBO 4acoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabueie  IIpakTuuyeckue o0pa3oBaTe/ibHbIEC
n/n Bcero H3YYeHU S
padoThbI padoTsI pecypcnl
®du3nKa — HayKa O PUPOJIE.
1 Hayunblie MeT(})I;H HOIIi)HaI.)HIiI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIero MUpa
Ponw u mecTo ¢pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubnuoteka [JOK

2 . 1
HAYYHOI KapTHUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXAaHUUECKOTO 1 bu6moreka [IOK
nsmkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NIpAMONIUHEITHOE 1 bubnuoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIUHENHOE 1 Bubmuotexa [JOK
JIBH)KCHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHne. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOHOTO Ma/ICHHS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe IBUXEHUE.

7 I[gnmeﬁne MaTepi[IanLHoﬁ TOYKH T10 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHIUIT OTHOCUTEIBHOCTH 1 bubmunoreka LIOK

lNanuiesa. MHepuuanbHble CUCTEMBI

https://m.edsoo.ru/ffO0c3be8



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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcueta. IlepBblii 3akoH HeroTOHA

Macca tena. Cuina. [Ipunnun

9 CyIIEepIIO3ULIMH CWII. BTOpOi 3aK0H Bubmmorexa IOK
. https://m.edsoo.ru/ff0c3be8
Hrrotona AJId MaTCpruajibHOU TOYKH

10 Tpertuii 3akon HeroToHA M1 but6mmoreka [IOK
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsaroreHus. Cuia

11 TSKECTH. HGII))BaSI KOCMUYecKast Bubmmorexa IOK

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

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddumuent

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoteka [JOK
JIBUKEHUH TeJa B )KUAKOCTU WA https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE U BpalaTeibHOE

14 JBIDKEHUE a0COIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuitbl. [11edo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHs TBEPAOTO Tella
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOUECK. bubnuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sneprus bubnuoreka [JOK
MarepuaabHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON dHEPTUH

17 IToreHunanbHas dHeprus. Bu6muotexa [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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[lorennmanbHas 3HEPTUS yIPyro
nehopMUPOBaHHON TTPYKUHBI.
[TorenunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HEMOTEHIUaIbHbIe CHIIbL. CBSI3b
paboThl HEMTOTEHIIMATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH

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

19

JlaboparopHas paboTa
«MccnenoBanue CBsi3M pabOTHI CHITBI
C I3MCHECHHEM MEXaHHIECKOM
SHEPTHH TeJla Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO JKT'yTay

20

KonTtponbHas pabora o teme
«Kunematnka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXAHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Andpdysns

bubmunoreka LIOK
https://m.edsoo.ru/ffO0c4dc?

22

Xapaxkrep JBUKECHUS U
B3aUMOJCHCTBHUS YaCcTHUIl BEIISCTBA.
Mogenu cTpoeHus Ta30B,
JKAJIKOCTEN U TBEPIBIX TEI

23

Macca monekyin. KonnyectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBECHE.



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

Temneparypa u e€ uamMepeHue.
[IIxana remnepatyp Llenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE

bubmunoreka LIOK

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

26 CpeaHel KHHETUYECKON SHEPTUU bubnuoteka [JOK
JIBH)KEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaboparopHas paboTa

28 «HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSHUS
pa3peKeHHOTO raza
H3omnpornecchl B ueanbHOM rase u bubnmoreka [JOK

29
uX rpaduyeckoe npeacTaBlICHIE https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crroco0OkbI e€ n3meHenus. KoangaecTBo bu6mmoreka [IOK
TEIIOTHl ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
rasa

31 Buasl Tenonepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMI0EMKOCTh BEILIECTBA.

32 KonnuecTBo TEmIoTHI Mpu bubnuoreka [JOK
Terutonepenaue. AnnadaTHbI https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBbIit 3aKOH TEPMOAMHAMUKH U bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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€T0 IMPUMCHCHUC K U30Iponecccam

https://m.edsoo.ru/ff0c5efc

HeobpatumocTh mporieccoB B

34 npupoje. Bropoii 3akoH Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TCPMOANHAMHUKNU
35 [Tpunmun nevicrBus u KII1/] but6mmoreka [IOK
TEIUTOBON MAIuHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIUIOHEPTETHKU
O06o0maromuit ypok
38 «MOJIL:Kan;pHaZp ¢buzuka. OCHOBBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKH
KonTtponbHas paboTa o Teme
39 ((MOJIpeKyJIHpHI;H ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCALHS. Bu6muotexa [JOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63b6
AOCOI0THAS U OTHOCHTEIIbHAS
41 BJIQYKHOCTH BO3/yxa. HackimeHHbIH bubmorexa [IOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramumueckue u
amop¢HBIe Tena. AHU30TPOIHUS
42 CBoiII)c(:l”)rB KPUCTAJIJIOB. }Knpzu(ne bubmorexa [IOK
https://m.edsoo.ru/ff0c65f0
KpucTaibl. COBpeMEHHbIE
MaTepuabl
[TnaBneHue M KpUCTATIIA3AITHS. BuGmorexa LIOK
43 V nenpHas TEILIOTA IUIABJIEHUS.

CyO6numarus

https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmunoreka LIOK

44 v 0
PABHEHHE TELIOBOTo batarca https://m.edsoo.ru/ff0c6820
i 3JI€KTp£[/IBaI_II/I$I TeN. DNEKTPUYECKUN Bubsmorexa IOK
3apsia. JIBa BUJIa SIEKTPUUECKUX
P A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IT
o | o pp
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs SJIEKTPUUYECKOTO 3apsia
B i .3
4 Kynows. Towcunmit nekrpusccr biGorera LIOK
d ' P https://m.edsoo.ru/ff0c6ces
3apsig
Hanpsx€HHOCTB IEKTPUYECKOrO
48 nons. [puHumn cynepno3unuu bubnuoteka [JOK
SIIEKTPHUYCCKUX MoJieit. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
. Pa60T211_[ cui 3neKTplc;CTaanec1<oro BuGmiorexa LIOK
nosist. [Torenuunan. Paznocts
" https://m.eds00.ru/ff0c6f00
MOTEHIINAJIOB
I
JICKT TaTHn4 M IIOJIC.
p https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 C) & .K
TICKTPOEMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
- 9;16K2p2:M0Ko:T; nenocxoro BuGmorexa LIOK
KOHJIEHCAaTOpa. DHEprus
A p p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIeHCaTopa
53 JlaGoparopHas pabota "M3mepenue

AEKTPOEMKOCTH KOHJEHcaropa'



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

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
arnmapara, CTpyMHOro mIpuHTEpa.
DJIEKTpOCTaTUYECKAas 3allUTa.
3a3eMiieHHe AIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa [enu

56

[NocnenoBarenbHOE, ApaLIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaGopaTopHas
paborta «/3yueHne cMenaHHoro
COCIMHEHUS PE3UCTOPOB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MOIIHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns-Jlenna

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

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTouHMKa TOKA U
€r0 BHYTPEHHETO COIIPOTUBIICHUS

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask IPOBOAUMOCTh
TBEPBIX METAJNIOB. 3aBUCUMOCTD
COINPOTUBIICHUSI METAIIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX ITyYKOB



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

[MomynpoBogHUKH, X COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTbD. 1 bubnmuoreka [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ffOc84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKHUI TOK B PACTBOPAx U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUI TOK B ra3ax.

CamocCTosTeIbHbIN U bubmoreka [IOK

63 . 1
HECaMOCTOSITEIIbHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6muotexa [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok 1 but6mmoreka [IOK
«DNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas pabota mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bubmuoteka [JOK
3JIEKTPHUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

PesepBHbliil ypok. KonTponpHas
67 pa6oI;a o TZII\)/IG ’ 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoguHaMuKa"

68 PesepBublii ypok. O0o0mIaromuit 1 Bu6muotexa [JOK

ypok o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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 KJTACC

KoanuecTBOo 4acoB

DJIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Kontpoabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUS
padoTsI padoThbI pecypchl

[TocTostHHBIE MATHUTHI U X
B3auMoOAecTBHE. MarHuTHOE IIOJIE. but6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarsuTHO€ 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 but6mmoreka [IOK
BsanmMoeiicTBre TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlabopartopnast padota «13yuenue

3 . P op o op . y: 1 1 bubnuoreka [JOK
MarHUTHOTO TOJIST KaTyITKH

v https://m.edsoo.ru/ff0c98fe

TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
JlaboparopHnas pabota bubmuoteka [JOK

4 . 1 1
«HccnenoBanue NeNCTBUSA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO 1 bubnuotexa [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
DNEeKTPOMarHUTHAS WHIYKIIHSL.

6 [ToTok BekTOpa MarHUTHOM 1
uaaykuu. IJ1C nuaayknuu. 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

3JIEKTPOMATHUTHON MHIAYKLIMU
®dapazes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHYKIIAW»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. DJ1C
CaMOUHIYKIMHU. DHEPrHs
MAarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IoJie

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
MPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
QJICKTPOMArHuTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTApPHBIX 4aCTHUII,
HHAYKIOUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHTYKITHS

bubmunoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

KontponbHas padoTa mo teme
«MarsuTHoe 1noJe.
DneKTpOMarHuTHast UHIYKITUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
KoJiebanus. ['apMoHnyeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpaienue 3aepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopartopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH



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

Meproja MajbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChI
rpy3a»

14

KoneGarenbHbIi KOHTYP.
CBOOOIHBIC AIEKTPOMATHUTHBIC
KoJIeOaHUS B HI€AIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTY MEXaHUICCKUMH H
3JIEKTPOMArHUTHBIMH KOJICOAaHUIMU

bubmunoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUur B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbh9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BeIHyKIeHHBIC
MeXaHUYeCKre KoJeOaHusl.
Pesonanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMsI

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIH TOK.
CuHycouaaibHbIi IEPEMEHHBIN TOK.
MOImHOCTE IEPEMEHHOI0 TOKA.
AMIIIUTYIHOE U JEMCTBYIOIIEE
3HAYEHUE CHUJIBI TOKA U HAIIPSHKCHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0chd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHE JIEKTPUUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JIMHUM 3JIEKTpOoIIepesay

bubmunoreka LIOK
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

DKOJIOrM4ECKHE PUCKU IIPU
IIPOM3BOCTBE IEKTPOIHEPT UL

20 KynbTypa ucnonb3oBanus
AIIEKTPOIHEPIHH B MOBCETHEBHOMN
KU3ZHU
MexaHnudeckue BOJIHEI, YCJIOBUSA
acnpoctpanenus. [lepuon.
21 IéKoppo(:prpacrIpOCTpalI.;erm " bubnmorexa LIOK
https://m.edsoo.ru/ffOcca54
JuinHa BosHEL. [lonepeunsie u
MIPOJIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHuTHLIE BOJIHBI, UX
23 CBOﬁCfBa u ckopocts. [lkana Bubmmorexa IOK
https://m.edsoo.ru/ffOccfe0
SJICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. PazBurue cpeacTn
cBs3u. Paguonokanus
o5 Kontponbnas padota «Konebanus u bubmuotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMONMHENHOE paCIIPOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii KCTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 OT;)axceHm cseta. [loctpoenue Bubmmorexa IOK
. https://m.edsoo.ru/ffOcd4e0
M300pakeHHI B TUIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lomHoe bubmuoteka [JOK



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 OTpaKCHHE.
[IpenenbHbIN yroa NoJHOTO
BHYTPEHHET0 OTPaKEHHUSI

https://m.edsoo.ru/ffOcd7f6

29

Jlaboparopnas pabota «M3mepenue
MoKa3aTess MPEIOMIICHHS CTEKIIa

bubmunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [TocTpoenune n3obpakeHmit
B JIuH3€e. DOpMyIia TOHKOH JIMH3BI.
YBenuueHue JUH3bI

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

31

JlaboparopHnas pabota
«HccnenoBanue cCBOUCTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus ceeta. Cll0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopras
paborta «HabmroneHue aucnepcun
CBETa»

33

Wutepdepennus ceera. Audpaxius
cera. Jludppakunonnas pemérka

bub6munoreka LIOK
https://m.edsoo.ru/ffOced22

34

ITonepe4HOoCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTruyeckne MpUOOPHI U YCTPOKUCTBA
1 yCIIOBUS MX 0€3011aCHOTO
MIPUMEHECHUS

36

I'paHu1BI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHHKHU.
[Toctynatel cnenuanbHON TEOPUU
OTHOCHUTEIIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE

bubmunoreka LIOK
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

BPCMCHHU U COKpAIICHUC NJIMHbI

DHEPrusi ¥ UMITYJIbC
peNSATUBUCTCKON YacTHUIlbL. CBS3b

Bbubmunoreka LIOK

38
MaccChl C JHEPTUEH ¥ UMITYIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 O .
3 Ocnoms oncunasnolt 1coput biuGorera LIOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH
40 ®otonsl. Dopmyina [1nanka. bubmuotexa [JOK
DHeprust ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
" $TKpb(I;$e u HcgneﬂOBa§H§ BuGmorexa IIOK
otoaddekra. OnbiThr A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
o Z;aUKOHH (})OTOBq)(b(;KTa. ;fgaBHeHHe BuGmiorexa LIOK
nHITeiiHa s Gotosddexra.
s https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
.0 I1. H.
43 ﬁzgze::ae (;?;Lanqezzf; I eficTBre bubnuorexa LIOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE TPUMEHEHHE:
44
(dhoTodeMeHT, (OTOIATUHK,
CoJIHEeUHas OaTapesi, CBETOIHO]]
45 Pemrenue 3agad mo reMe «DI€MEHTHI bu6mmoreka [IOK
KBaHTOBOM OITHKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL BuGmorexa IIOK
46 Pesepdopna no paccesHuro o-

YacCTHII. HnaHeTapHasI MOACIIb 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

IToctynatsr bopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0afa

48

W3ny4enue u noriomeHue poToHoB
IIPH [IEPEXOJE aTOMA € OJTHOTO
YPOBHS 3HEPruu Ha Apyrou. Buasl
CIIEKTPOB

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0afa

49

BoHoBEIE cBOMCcTBaA YacTHUIl. BOIHEI
ne bpoins. KopnyckynsipHo-
BOJIHOBOH Jyanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTHOAKTUBHOCTH.
OmeiTel Pe3epdopaa o
OIIpEJICIIEHUIO COCTaBa
PaaAOaKTUBHOT'O U3JTYUCHUA

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

51

CgoiicTBa anb(da-, 6eTa-, raMma-
n3nydeHus. BrnusHue
PaZO0aKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotombl. Ansda-pacnan.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, MepCreKTUBHI,
AKOJIOTHYECKHE aCIEKThI SIECPHOU
SHEPTEeTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HAOMIOACHUS U

bu6mmoreka [IOK
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

perucTpanuy 3JIEMEHTapPHbIX
yactuil. Kpyrisiii cron
«DyHaMeHTaIbHbIE
B3auMoIencTBus. EquHCTBO
(bU3UYECKO KapTUHBI MUPa»

55

Bun 38é3nnoro neda. Co3sesaus,
SIpKUE 3BE3IbI, ITAHETHI, KX
BuauMoe asrkenne. Coaneynas
cucremMa

56

Connue. CosHeYHast aKTUBHOCTb.
Hcrtounuk sneprun ComnHia 1 3B€31

S7

3BE3ObI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [TITABHOM
IIOCJIEI0BAaTEIbHOCTH. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sporronii CoiHIIa U 3BE3]

58

Muneunsii [Tyts — Hama
I'amakTuka. ITonoxxenue u IBHKEHHUE
Comnnna B [N'anakTuke. 'anakTuky.
UYEpHble ABIPHI B s1pax rajJakTHK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie npobieMbl
aCTPOHOMUU

61

KontponbHas pabota «251€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»




62

O6o06maromuit ypok. Poib pusuku n

aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto
(U3UKHA U aCTPOHOMHH B
COBPEMEHHOMN Hay4YHOU KapTUHE
Mupa

64

O6o06mutaromuit ypok. Poib
¢duznveckoii Teopuu B
(bopMHpOBaHNY MTPECTABICHHUH O
(hU3UIECKON KapTHHE MUpPA

65

O6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpa B
o01IeM psiTy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoMaraHuTHast UHIYKIUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» ®usuka, 10 xknace/ Mskumes ['.51., Byxosues b.b., Corckuii H.H. mox penakuueit
[TapdentbeBoit H.A., Akimmoneproe oomiectBo «M3aatenberBo «IIpocBemienney
» dusuka, 11 kmace/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akimoneproe oomiectBo «M3aatenberBo «IIpocBemienney

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

[Toypounsie pa3zpabotku 10-11 kmacc/ B.A. Bonkos

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://edsoo.ru/
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