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PaGouass mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHWN K IUTAHHUPYEMBIM pe3yjbTaTaM
OCBOGHHUSI OOYYalONIMMKCS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI CPEIHEro OOIIero
oOpazoBaHus
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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbel, mpeacTtaBieHHBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHLEIIUMU MPENOJaBaHUsl y4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue NporpaMMbl MO (U3MKE HamNpaBlIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOyvaromuxcs 10—11 kmaccoB npu o0yyenun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaIlpeaMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alil MEXIpPeAMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC L€ M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIE, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

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

IPEIMETHBIC PE3YJIbTAThI 10 TO/1aM 00YUYEeHHUS;

e coaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHMs..

dusmka Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
IpeMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMHA 00 OKpPY)KaroLIeM MHpE.
[[IxonbHBIA Kypc (GU3HUKH — CHCTEMOOOpa3yIOIHMA Jisi €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHEH, Ouosorueit, gusnueckoil reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
OpUMEHEHHE (U3MUYECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUH
IPUMEHATh HayYHbIH METOJ IO3HAHUS NPH BBIIOJHEHUN MU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3UKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHus MOJIOXKEH P UIICH,
KOTOpPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 00ObEUHEH BOKPYT
¢usmueckux Teopwil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanosaraeT MCIoJib30BaHUE T'yMaHUTApHOTO
noTeHuana GU3NYeCKON HayKH, OCMBICIIEHUE CBA3M Pa3BUTUSA (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnonaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUI U3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpIKaHUS,
HOCBALIEHHBIX 3KOJOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKkKe 00CyX IeHHs Mpo0IeM palroHaIbHOTO IPHPOIOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABJISIIOTCS  pu3udeckue Teopu ((HOpMHUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢u3mueckoii Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucteMHO-IIeSITeNbHOCTHBIN NOAX0/] B Kypce (DU3MKH peann3yeTcs Mpexke BCero 3a CHET
OpraHM3alUy 3KCIEPUMEHTAIBHON NesATeIbHOCTH oOydatomuxcs. Jis 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX MPaKTHYECKUX paboT. BriieneHune B yka3aHHOM IepedHe JabopaToOpHBIX pador,
IPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH O0pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OcHaleHus kabuHera gusuxu. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIIECIOBAaHUS 3aBHCUMOCTEH (M3MYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeI0KEHHBIX TUIIOTE3.

Bonbioe BHUMaHKE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJETBIO,
MO3BOJIAIOIINE TPUMEHSTHh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3a/ad IPUOPUTETOM
SABIIIOTCS 3a/aHusl Ha OOBSCHEHHWE TMPOTEKaHUS (U3NYECKUX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu i CUTYallMd HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro rmporecca 0a30BbI ypOBEHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB eCTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUEHHYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHHMAJIBHOH JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY MEPEUUCICHHBIX B MPOrpaMMe 110
(¢u3uKe KIIOYEBBIX JEMOHCTPALMN A MCCIEJOBAHUS HU3y4aeMbIX SIBICHUHA U IIPOLIECCOB,
HIMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00opymoOBaHHE ISl YYCHHUYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BU/IE TEMAaTHYECKHX KOMIUIEKTOB M OOECIeYnBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBaHMUS JIOJKHBI OBITH
IOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JT1a00PaTOPHIA.

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

e (QopMupoBaHHE HHTEpPECa W CTPEMJICHHS OOYdYaloIIMXcs K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTaBICHHH O HAaydHOM METOAE IMO3HaHUS H  (opmMHpoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



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

(dbopMupoBaHUE YMEHHI OOBSCHSITH SBICHHUS C UCIIOJIb30BaHNEM (DU3MUECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

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

JlocTrxkeHne 3TUX Teleld 00ecreynBaeTCsl pelIeHueM CIEAYIOMUX 3a1ad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CpEIHEro o0Iiero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HaHUH 00 O0ImMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO PU3UKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUH TMPUMEHATH TEOPETUYECKUE 3HaHUS [UIsl OOBSCHEHUs
dusznyecKkux SBICHUH B TpUPOJE U JUId TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIOCOOOB pEHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKO
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJI/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleTICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

CO3JIaHUE YCJIOBHH JJISI pa3BUTHUSI YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSITEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEeHb) Ha yYpOBHE CpEIHEro oOumero odpa3oBaHus
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B Hepeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBENCHUS JaOOpaTOPHBIX paboOT
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka ¥ MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHus OKpyxkarowero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IIPOIIecCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue GU3MYECKUX SIBICHUN H TmporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUH. ['paHUIIbI MPUMEHUMOCTH (HPU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m Mmecto u3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IIPaKTUYECKOU JEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(POBBIC U3MEPUTEITHHBIE MPUOOPHI, KOMITBIOTEPHBIC TaTUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JnBuKeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKOoro aBwxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAauHaT. ClloKEeHUE MepeMEenieHud U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBIKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MepEMEIICHUSI MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHHue CBOOOTHOTO TafCHUSI.

KpuBonuneliHoe nBwxeHue. J[[BHkeHME MATEpUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacTtoTa oOpamieHus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE EpEIavH.

Llemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKCHHUS.

[Ipeobpa3zoBanre ABMKEHU C MCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOIIEHWS ~ MEXAY  OyTSIMH,  NOPOWJECHHBIMHM  TEJIOM  3a

MocieIoBaTeIbHbIE pPaBHbIE TMPOMEKYTKH BPEMEHHU NPHU PABHOYCKOPEHHOM JIBUYKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKHUIKOCTH.
Wzydenue nuxeHus Tena, OpOomEeHHOT0 TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoTona. MHepimanbHble CHCTEMBI
OTCYETA.



Macca tenma. Cuna. I[lpuHmun cynepno3unuu cuid. Brtopoit 3akoH HeroToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.

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

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

Tpenune. Buapl Tpenust (1mokosi, cKoibkeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus mokos. Koagdurment tpenus. Cuia cCOmpoTUBIICHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM rase.

[ToctynarensHoOe U BpalareiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

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

TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMIHUKYA, JIBUXKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B NPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO TeEIA, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUS 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOYKHU (T€a), CUCTEMbl MaTepualbHBIX TOUEK. MIMIynbC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETHYECKON
SHEPIUH.

[orennmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKUHBI.
[MoTennmansHas 3HEPrHst TeIa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HEMOTEHIUAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IIPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHOW SHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3ydyeHrue aOCOMIOTHO HEYNPYroro yjaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPrHH Tella Ha
IpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 000OCHOBaHHUE.
bpoynoBckoe nBmwxkenue. Quddys3ms. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BeliecTBa. MoJienu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEllECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BemiecTsa.
[TocrosinHass ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYeCKOW SHEprHH
TEIUIOBOrO JABMKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UACaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOEHCTBUS.

Mopaenb, HUTIoCTpUpYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKHU COCy/a.

OnBIThL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KIIACCHOM KOMHATe€ HAa OCHOBE HU3MEpEeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckas cucrteMa. BHYTpeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIIOTHI IIPU TEIIoNepeiade.

[lonarue 06 anmabatHOoM mpouecce. [lepBblil 3akoH TepMmoauHamMuKkHu. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoObpaTuMOCTh IPOIIECCOB B MMPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL 1eHCTBUS TEMTOBBIX MaluH. [IpeoOpazoBanus sHEPTUn B
TeroBbIX MamuHax. Koadduuuent nosnesnoro neiictBust teroBoid mammuubl. Lukn Kapho u
ero Kod(hPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETIOIHEPTETHKH.

TexHu4yeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEpruM Tela IMPH COBEPLUICHUHM palbOoThI: BBUIET NMPOOKU W3
OYTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MmyTém
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEeHHEH dHEprun (TeMIieparypsl) Teja Ipy Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATEIIsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[MapooOpazoBanne u koHjeHcanus. Mcmapenue U kureHue. AOCOmIOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nmap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBMCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBICHMSL.

Teépnoe Teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBnenue m kpucramiuzauus. YaenbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEITOBOTO OalaHca.

TexHUueckne ycTpoWCTBa U IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJYYEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

Crioco0Ob! U3MEpEHHMsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTANINYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHnne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anus Tel. OJIEKTpUYECKUd 3apsna. JlBa Buaa SIEKTPUUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYTIPOBOJHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbll  27€KTpUUYECKHH — 3apsf.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noisd. [lpuHuun cyneprno3unuu
3JEKTPUYECKUX NoJIeH. JINHNM HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATUUECKOM MoJ€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJIeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsSyKEHHOI0 KOHJIEHCATopAa.

TexHu4eckne yCTpoMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHICHCATOP, KOMHMPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JIMpneKTpUKH B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMELIAHHOE COEIMHEHHE POBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE UCTOYHHKA TOKA. 3akOH Oma Ju1s
NIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DNEKTPOHHAs TPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHIL.

DJIEKTPUYECKUI TOK B PAcCTBOpaxX M pacIjiaBax »3JEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
JIccolManus. JIEKTPOIU3.

DneKTpuuecKkuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HCTOYHHUKM TOKa, DJEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HapPsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHoe CoOeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOIABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYIIEH CHJIBI  HMCTOYHHMKA TOKA H  €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3U

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocymiecTBISETCS € y4&€TOM
COJIep’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAyYHOTO ITO3HAHHSL:
SIBJICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHUH, JHMHEWHas QyHKIuUA, Tmapabdoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJMHAT, CII0XKEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJbI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAS UCCOLUAIIHS, TaJIbBAaHHKA.

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

Texnonoeus: npeodpa3oBaHNE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyTrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJIYYEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

ITocTtossHEBIE MarHuThl. B3amMmojeiicTBHE ITOCTOSHHBIX MAarsuToB. MarHuTHOE IIOJIC.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIeprno3ului MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHayknud. KapTuHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMHA MarHUTHOTO MOJIS
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

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

SIBieHne HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIUH.
DIEKTPOABUKYILASA CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJA WHIAYKIUMU B TMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIIATEeILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOIBHKYIIAs CUJIa CAMOUHTYKLIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

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

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[Jenicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yueHnrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sABiIeHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Paznea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

Konebarenbnast cucrtema. CBOOOMHBIE MeXaHWYEeCKHWe KoyiebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmtryaa W ¢asza konebanwit. [IpyKWHHBIA MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii koHTYp. (CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B HA€aIbHOM
KOoJIe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICAILHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYX IeHHbIE MeXaHMYeCKHUe KoJeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHYyCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CHIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepepadya W MOTPEOJCHUE BICKTPUUCCKON IHEPTHUHU.
OKOJIOTMYECKHUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosib30BaHusA
AJIEKTPO3HEPTUU B TOBCEHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JIJIEKTPUYECKUN 3BOHOK,
TeHEpaTop NEPEMEHHOIO TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojeOaTeNbHOW cUCTeMbI (TPYXKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux KoJieO0aHuu.

HccnenoBanmne CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaeaoBaTelbHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mogenb TUHUU 3JEKTPOINEepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJbIX KOJieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mnepeMEeHHOro TOKa B LENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponmosnbHble BONHBL WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3Jy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IpeloMJIeHHe, mnoyspu3anus, audpaxmus, uHTepdepeHuus. CKOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
VIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHIuu U UG paKiind MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaK€HUE, IPEIOMIICHHUE,
noJsipu3anys, Audpakiuus, THTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonHenHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHme M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3arTenb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus cBera. CloxHbIH cocTa 6eoro csera. Lper.



ColOuparonue W paccewBaroIIuMe JIUH3BI. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuii B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIUH3BIL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  ceera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYECKHME YCTPOWCTBA M MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, Qoroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIIHMOHHAS
pemETKA, TOISPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHuEe, OTpaKeHHEe W MpesomiieHue cBera. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTHH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium cBeTa.

Hab6nronenue audpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TosnydyeHue cnekTpa ¢ HOMOUIbIO IPU3MBI.

[Tomyyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MexaHuKH. [locTynaTel cnenualibHON TEeopuu
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTh MOXYJSI CKOPOCTH CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHU U COKPAIICHUC 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
®otonbl. Gopmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTe u uccinegoBanue ¢orodpdekra. Ompiter A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiia» Gorodddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHUUYECKOE ICMCTBUE CBETA.



TexHuuyeckue YCTpONCTBA M MpPaKTUUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHe4Has OaTapesi, CBETOUO/I.

Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mozens atoMa. Iloctynarsl bopa. U3nyuenue u norsomienue (GOTOHOB MPU MEPEXo]e aroma ¢
OJIHOTO YpOBHS »HepruM Ha npyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruuM aroma
BOZOpPOJA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynsaspHO-BOIHOBOW Tyaanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(ciekTpocKoM), 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 CJIOXKHOCTh CTPOEHHs  djpa. OTtkpbiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneseHuio coctaBa paJioaKTUBHOTO H3JIy4CHHS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BrusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpbeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMmma-usnyueHue. 3akoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. [ledexT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.
Snepubiii peaxktop. Tepmosnepubiii cuHTe3. IIpobmembl M TNEpCIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI SAEPHON SHEPTrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobp1 HaOIOIEHUS M pErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3HUPYIOINX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounwmk sHeprun ConHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCNEA0BATeIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KAEHUH U 3BOIoLMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky u kBazapbl. UEpHbIE ABIPBI B sAPaX TAIAKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE H3TydeHUE.

MacmtabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHHMA
JUTSL OTIPEJICIICHUS] TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

Hab6mronenus B Teneckon JIynsl, mraner, Maeunoro [lyru.

O0o0mariee NOBTOPeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COLMATBHOU U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON Hay4YHOM KapTHHE MHUpa, pPOJb (u3NUecKo Teopun B (HOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 11 Kimacce oCymiecTBiseTcs ¢ y4ETOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMH MaTeMaTWKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJOTHH.

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

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU I0J100MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >MeKTpUUECKUE SBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIMKECHUS B
JKUBOU IIPUPOJE, ONTUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvallid HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeET,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJICKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOM
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHU M.



Texnonozcus: NTUHUM DIIEKTPOIIEpPENad, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBU-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
(0a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» IJOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIlui, T[MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0yYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOMICYETIOBEYECKUX T'YMaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1E€ATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UACHTUYHOCTHU, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJI€ B I€ATE€ILHOCTH yUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIEeCKOi HayKe;

5) TpynoBOro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE ) KU3HEHHbBIE TIAHBI;

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

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

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



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

paclIMpeHre OMbITa JESITEIbHOCTA 3KOJIOTMYECKOM HAINpaBJIEHHOCTM Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pr3UYECKON HAYKH;

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

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eiiCTBHS
Ba3oBrble JJornueckue aeiicTBUA:

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

OTIpEeIIATh LENH AeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIONIUXCS MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU TMOCIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIQ/IeTh HAyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON AEATETLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHus 3a7a4
buznyecKoro cogepxaHusl, NPUMEHEHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYyYEHUIO HOBOTO 3HAHUS, €r0 HMHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3jMYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHUCIE TpHU
CO3/IJaHWHU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

AQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3a7aud B O0OPa30BATENBHOW AEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMaruy (GU3NYECKOTO COACPKAHUS U3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOMCK, AaHajdW3, CHCTEMaTU3alUi0 H
MHTEpIIpEeTannio HHOOPMALIUH Pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh MH(OPMAIHY;

UCIIOJIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHM3ALMOHHBIX 3a1ad C COONIOEHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypCcOCOepEeKeHHS, TPABOBBIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmarax ¢ y4eTom
Ha3HAueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS M BU3YATH3aLUH.

KoMMmyHHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISATH OOIICHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIHbHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYaThHOU PaOOTHI;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHa KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENENSTh POJAU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOr0 yYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLIEHUBATH UAEU C IMO3MLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBEpPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENBHYIO NESATEIBHOCTh B 001MacTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PacuETHBIX M KAuyeCTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHHMIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPO./Ib, IMOLIMOHAIBHBII HHTEJJIEKT:



JaBaTh OLEHKY HOBBIM CUTYallUSM, BHOCUTb KOPPEKTHBHI B JESATEIbHOCTh, OILICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIJICTh HAaBBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH TSl OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, MOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKU.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero oopa3oBaHus y OOYyYarONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEIJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHATIBLHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHON C(hepbl, OBITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LENM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOLIEHHUS, 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 JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaAxX posib U MecTO (GU3MKU B (POPMUPOBAHUHM COBPEMEHHOMU
Hay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PH3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEepLHalbHas cucTeMa OTc4éra, aOCOJIOTHO TBEPLOE TEJIO, WACANBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUYCYHBIA DICKTPUYECKUH 3apsAl IPH PEIICHUU
busznyecKkux 3a1ay;

pacnio3HaBaTh (hpu3nyeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJCKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOAHOE MaJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaxJeHUHN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JAaBJICHHS ra3a IIPU €ro HAarpEeBaHUU B 3aKPBITOM
coCyZe, CBsA3b MEXKIYy IapaMeTpaMu COCTOSIHMS ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICHICTBUE 3aps/I0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, UCIOJB3Ys (hU3MUecKHe BEeIWYMHBI: KOOpJIWHATa,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tejla, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYeCKas MOIIHOCTh; IMpH
ONKMCAHUM TPABUJIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpedHssi KHHETHYecKas JHeprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMMCAHUH MPABUILHO TPAKTOBATh (PUINUECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYUH,
uX O0O0O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (HU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh M3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTIONb3Ys (U3NUECKUE BEIUUMHBL: AJIEKTPHUUECKUI 3apsi, 3JIEKTpUUYECKOe TOoJe,
HaIpsOKEHHOCTh MMOJISA, IOTEHLUHA], pa3HOCTh ITOTEHUUAIOB; IpPU ONHCAHUM IPABHIBHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHUIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUYHHAMU,

aHaATU3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3HUECKUE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCA, IPUHLMI CYNEPHIO3ULIUNA CUJ, PUHLIUII
paBHOIIPaBUsl MHEPLIUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JNEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOEe BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUTIBI IEHCTBUS MAIIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBUS X O€30MaCHOTO MCIOIb30BaHMUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBIEHUH M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpMYyIUPOBATH
npoOiieMy/3ajjady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSAMble U KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKUX BEJIWYMH, MPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHHEM
OpsIMBIX M3MEPEHHM, MPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUIl U rpadUKOB, 1€TaTh BHIBOIBI
110 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia Oe30MacHOrO TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000pyI0BAHHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeb, BBIACIATH (U3NYECKUE BEIMUYMHBI M (OpPMYJbl, HEOOXOAMMBIE Al €€ pelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTHBOPEUUBYIO ILIETIOUYKY
paccyXKIeHU C ONIOPOii Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTIONIb30BAaTh TIPU  PEIICHUH Y4eOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M MpPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaa POCCUICKUX MU 3apyOSKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00BbACHEHUE MPOIECCOB OKPYXKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B TOBCEJHEBHOW JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH P 0OpaIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHHs 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIIE C BHIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OIICHWBATH BKJIAJ KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil MpoOIIEMBI.

K xonmy o0yuenus B 11 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

JNEMOHCTPHUPOBATh HA TMPUMEpaxX poyib U MecTO (u3MKu B (HOPMHPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTENIbHOCTH JIIOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJENel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJIepHAas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHn: HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSAMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3alUsg CBeTa, JTUCHEepCUsi CBETa,
dorornekrpudeckuii d3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsI PaJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHbIE CBOWCTBA BeIIECTBA (JIEKTPUYECKHE, MarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPHUUECKUIM 3apsa, CHila TOKa, JJIEKTPHUYECKOE
HaIPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Ammnepa, cuna JlopeHila, MHIYKTUBHOCTD
KaTYILIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUUHY C JPYTMMH BETUYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHUS U TPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
UMIyasCc (OTOHA, IMEpPUOJ ToJypacmana, SHEpPrHs CBsI3W ATOMHBIX Sep, NpU OMHMCAHUU
MPaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbL, CBS3BIBAIOLIUE JAaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
IPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPaHEHUS DHHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajMOaKTUBHOTO pacnaja, MpH 3TOM pa3iudarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMAaTHYECKOE BBIPAXKEHUE U YCIOBHs (TPaHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHUE BEKTOpa MHAYKLUWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIEPUMEHTHI TI0 HCCIICIOBAHHUIO (PU3WYECKUX SBICHUH M IPOIIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (POpMyIupoOBaTh
npobnemMy/3amady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, TPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJTMYUH C UCIOJIb30BAHUEM MIPSIMBIX M3MEPECHHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJbTAThl MOJYYCHHON 3aBUCHUMOCTH
¢usznyecKkux BENWYMH B BHAE Tabmull W TpapuKoB, JAenaTh BBIBOABI IO pe3ylibTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mpaBuiaa 0O€30MacHOr0 TpyAa MPU TPOBEACHUHM HCCICNOBAHUNA B paMKax
y4eOHOTO0 OIKCIIEPUMEHTa, YUeOHO-UCCICTOBATEILCKOH U TMPOCKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHONM (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbusznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE Mg €€ pEIICHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBICHMUS;

UCIIONIb30BAaTh TIPU  PEIIEHWH Y4YeOHBIX 3aJa4 COBPEMEHHBIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M MpPEACTaBIeHUs y4eOHOU u
HAyYHO-TIOMYJISIPHON HMHQOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIINH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOTO UCIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

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

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMS 1O (U3UKE B TOBCEJHEBHOM JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUS 3/I0POBbs U COOIOICHUS HOPM SKOJIOTMYECKOTO MOBEEHUS B OKPYKaIoIle cpene;



paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJE, MIaHUpPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYAaCTHUKOB IPYIIIbI B

pelIeHne paccMaTpuBaeMoi POOIEMBI.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
Vuebnuk «®uzuka» 10 knacc (6a30BbIi U yriyOneHHbIN ypoBHH) Msikumesa I'.51., ByxoBuesa
B.b., Corckoro H.H. mon penakuueii [lappentreBoit H.A., Mocksa, «IIpocBemenue», 2020
rO/I.
VYuebnuk «Pusuka» 11 kinacc Mskumesa I'.51., bByxosuesa b.b., Yapyruna B.M. (6a30Bblii u
yrayosieHHbIH ypoBHU) non peaaknueit [TapdhentoseBoit H.A., Mocksa, «IIpocBemenne», 2020
roJ.
METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
Metoaunueckoe nocodue s yuutens «Pusuka (6a30Bblil ypoBeHb). Peanuszanus TpeboBanuit
®I'OC cpennero obmiero oopazopanusi» A. A. SIkyra, Hay4dHsiid pegaktop M. B. CemenoB. —
M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTus oopaszoBanus», 2023



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa LHOK
’ A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexka [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexka [JOK

®da3oBbI€ MEPEXOIBI

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




Hroro o pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3N1eKTpUYeCKHil TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
’ WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKkHe 1 AIEKTPOMAarHuTHBIE 9 1 bubanorexa [HOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bubnuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcHOBBI crielIUaIbHON TEOPUHN 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKH 6 ngg;;?:;igg}iﬂlcwc
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061maroiiiee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
N KounyecTBO 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konurtpoabnbie IIpakTHyeckue o0pazoBaTelbHbIE
n/n Bcero U3YyYeHHs
padoTsI padoThbI pecypcbl
®du3nka — HayKa O MPUPOJIE. 2-6
1 Hayunsie MGT(})];H HOEH;)HI?;I 1 CeHTSIOps brbmiorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIET0 MUPa
Posb u MecTo (uzuku B 2-6
(dbopMUPOBaHUN COBPEMEHHOM CeHTSIOps bubmmoreka [JOK
2 . 1
HAY4YHOH KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON NeATEIbHOCTH JIIOIECH
Mexannueckoe IBHKEHUE. 9-13
3 OTHOCUTENBHOCTh MEXAHUUECKOTO ) CeHTSIOps bubmmoreka [JOK
nswkenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHUE
4 PaBHOMEpHOE TpsIMOSTMHEHHOE 1 9-13 bubmuorexa [JOK
IIBIDKEHUE CeHTAOpS https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ) 16-20 bubmuorexa [JOK
JIBUKCHHE ceHTA6ps https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majieHue. Y CKopeHue ) 16-20 bubmmoreka [JOK
CBOOOHOTO TIAICHHUS CeHTAOp https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHOE ABUKEHUE. 23-27
7 ,HEI/I}KGHI/IG MaTepi[IanLHoﬁ TOYKH MO 1 CEHTSAOPS bubmmoreia OK
https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH




HpI/IHI_II/IH OTHOCHUTCIBHOCTHU

23-27

bu6nuoreka [JOK

Kunernueckas sHeprus

8 lanunes. I/IHepHE/IaJ'IBHBIe CHUCTEMBI CEHTSAOPS hittps-//m.edsoo.ru/f0c3bes
otcyera. [lepBbiii 3akoH HeroTOoHA
Macca tena. Cuna. [lpunuun 30-4
9 CYINEPIO3ULIUU CHJL. BpTOpL(I)ﬁ 3aKOH OKTSOpA bubmorexa LIOK
N https://m.edsoo.ru/ff0c3be8
HrroToHa 17151 MaTepuanbHOM TOYKU
10 Tperuii 3akon HeroToHa myist 30-4 bu6mmoreka [IOK
MaTepHaIbHBIX TOUCK OKTAGPs https://m.edsoo.ru/ff0c3bed
3aKkoH BCeMUpPHOTO TsroreHus. Cua 7-11
11 TSYKECTH. HGII))BaSI KOCMMYECKast OKTSOpA bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOpOCTh
12 Cuua ynpyroctu. 3akon I'yka. Bec 7-11 bubamnorexa [IOK
Tena OKTAOPA https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment 14-18
13 TpeHus. Cuiia COnpOTUBIICHUS TIPU OKTAOPS bubmuorexa [JOK
IBIDKEHUH TeJIa B KUAKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
IToctynarensHOE U BpalareibHOE 14-18
14 JBUKECHHE a0COIIOTHO TBEPIOTO OKTSIOpst Bbu6nuoreka [JOK
tena. MomeHT cuibl. [lnedo cuiebl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHSI TBEPIIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH, 21-25
15 CUCTEMBI MaTepUAJIbHBIX TOUEK. OKTSOpA bubmmoreka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE BUKECHUE
16 PaGora 1 MOIITHOCTE CHJIBL. 21-25 bu6mmoreka [IOK
OKTAOPA https://m.edsoo.ru/ff0c4502




MmarepuaibHOR Touku. Teopema 00
V3MEHECHUH KUHETHIECKOH SHEPTHU

[TorenumansHas sHEprusi. 28-1
[ToTenuanpHas 31V{epm;1 yIpyTOo HOSIOpst BuGmorexa LOK
17 AeOPMHPOBARHOH MPYKHHBI https://m.edsoo.ru/ff0c461a
[MoTenumansHas SHEPTHSI TENA
BOJIM3M MTOBEPXHOCTH 3eMIIH
IloTennuansHBIE 1 28-1
HEIOTCHITMAIbHbIC CHIIBI. CBS3b HOSIOpst
13 paboThI HEMOTEHIIUATHHBIX CHIT C bubmnorexa [JOK
M3MEHEHHUEM MEXaHUYECKON SHEPTUH https://m.edsoo.ru/ff0c478¢
CUCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHUYECKON SHEPTUH
JlaboparopHas paboTa 11-15
«HMccnenoBanue cBs3u pabOTHI CHITBI HOSIOPSI
19 C U3BMEHEHHEM MEXaHUYECKOU
SHEPTUU TeJla Ha MPUMeEpe
PaCTSHKCHHUS PE3UHOBOTO KI'yTa»
KonTtponbHas paboTa o Teme 11-15
20 ((KI/IHI;MaTI/IKa.p Jlnnamuka. 3aKOHBI HOSIOpst brbmiorexa HOK
https://m.edsoo.ru/ff0c4b74
COXPAHCHHUS B MEXaHHKE)
OCHOBHBIE TTOJIOKCHUS 18-22
)1 MOJIEKYJISIPHO-KUHETHUECKOIN HOSIOPSI bubmmoreka [IOK
TeopuH. bpoyHOBCKOE ABMKEHUE. https://m.edsoo.ru/ff0c4dc2
Huddysus
XapakTep JBUKECHUS U 18-22
” B3aMMOJICHCTBUS YaCTHI] BEIICCTBA. HOSIOpst

Mojenu cTpoeHus ra3oB, KUAKOCTEN
Y TBEPIBIX TN




Macca monekyin. KonuyectBo

25-29

23
BemtecTa. [locTostHHAs ABOraapo HoA6ps
TemmoBoe paBHOBecue. TemnepaTypa 25-29

24 u e€ uzMmepenue. [llkana Temneparyp HOSIOps
Henscus

’5 Wneanpuerii raz 8 MKT. OcHOoBHOE 2-6 Bbu6nuoreka [JOK
ypaBHenne MKT Aexabps https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa 2-6

%6 CpEeIHEH KHHETUYECKON dHEPTUU nexaops bubmuorexa [JOK
JIBIDKEHUS MOJIEKYIL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

9-13

27 3axoH [lanbroHa. ['a30BbIE 3aKOHBI nexadpst
JlaboparopHas paboTa 9-13

)% «HccnenoBanue 3aBUCUMOCTH nexaopst
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

29 W3omporeccsl B ueaqbHOM raze u 16-20 bubanorexa [HOK
WX TpadpuUIecKoe PeICTaBICHNE Aexabpst https://m.edsoo.ru/ff0c570e
Buyrpennsis aHeprus 16-20
TEPMOIUHAMUYECKON CUCTEMBI 1 nexaops

30 crioco0OnI e€ n3meHenns. KoangaectBo bu6mmoreka [IOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBHOTO
raza

31 Bunael renonepenaun 23-27 Bbubnuoreka [JOK




JeKaopst

https://m.edsoo.ru/ff0c5¢36

VhennHas TEMI0EMKOCTE BENISCTBA. 23-27
1 KonudecTBO TEIIOTHI TpH nexkaopst bubmuorexa [JOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5¢c36
mporiecc
13 IIepBblil 3aKOH TEPMOAUHAMUKY U 13-17 bubmmoreka [IOK
€ro NMpUMEHEHHUE K U30IpoIeccamMm AHBAPA https://m.edsoo.ru/ff0cSefc
| Emo ot B b ox
PHPOZE. P p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunuun nevictus u KI1 20-24 Bbubnuoreka [JOK
TEIIOBOM MaIlIUHbI SHBApA https://m.edsoo.ru/ff0c600a
20-24
36 [Muxn Kapno u ero KITI SIHBapsI
37 DKOJIOTUYECKHE MPOOIEMbI 27-31
TEIUIOPHEPTETHKHU AHBAPA
006006 I 27-31
38 «M(())JII:Ijl Iil:ﬂ;azp (1()):1(31/11@ OcCHOBBI STHBApA bubmmorexa LIOK
YIAp ' P https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
K -
p | e M oo 0K
nexyisipHas ¢pusuka. OCHOBBI BpaIs
yip P https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. 3-7 bu6mmoreka [IOK
(bespans https://m.edsoo.ru/ff0c63b6

Hcnapenue u kuneHue




AOCONIOTHAS U OTHOCUTEIbHAS

10-14

41 BJIAKHOCTh BO3/1yxa. HachlmeHHbIi dheBpans brbmiorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraminueckue u 10-14
aMmopdHbIe Teaa. AHU30TPOITHS eBpaIs
42 CBOI\/'Ip((:l')FB KPHCTAJUIOB. )Klfzucne pere brbmiorexa HOK
https://m.edsoo.ru/ff0c6510
KkpucTauibl. COBpeMEHHbIE
MaTepHaIbl
IInaBnenue u KpUCTATIU3AIIHSL. 17-21
43 Y nenwHas TGHJII())Ta nnaBne:Hﬂ. (beBpas brbmiorexa HOK
https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIIOBOTO OaaHca (11,’;321 bubnmorexa LHOK
payii https://m.edso0.1ru/ff0c6820
DJNeKTpu3aIus Teil. DIeKTPUICCKUN 24-28
45 3ap;1;[.pﬂ13a]j3nz[a C-)JIeKTpI/I‘-IIz:CKI/IX deBpas brbmiorexa OK
https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBogHHKH, TUAISKTPUKHU U 3-7 mapra
46 H(I))HyH;[OBOl[HIfKI/I. 3aK(I:H ’ brbmiorexa HOK
https://m.edsoo.ru/ff0c6bec
COXpaHEHHUS AJICKTPUUECKOTO 3apsiia
BzaumoneiicTBue 3aps10B. 3aKOH 3-7 mapta
47 KyJIOHa.ﬂTOqeqHHﬁ IB)HSKTqueCKHﬁ ’ bubmmoreia LOK
https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTD 3IIEKTPUYECKOTO 10-14
43 nons. [Tpunuun cynepno3unuu MapTa bubmuorexa [JOK
ANEKTPUIECCKUX ToJiei. JInamm https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 Pabota cui 37eKTpoCcTaTHIeCKOTO 10-14 bubmuorexa [JOK

nois. [Torennuan. PasHocTh

https://m.edsoo.ru/ff0c6100




IIOTCHIIMAJIOB

Mapra

[TpOoBOTHUKY U AWDIICKTPUKH B

17-21

50 3JIEKTPOCTATUYECKOM IIOJIE. MapTa Bubnmorexa LHOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTb
51 OnekrpoémkocTh. Konaencarop i; . Buommorexa LHOK
pTa https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIIOCKOTO 31-4
52 KOHnegcaTopa. OHeprus amnpens Bubnmorexa LHOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEHcaTopa
53 JlaboparopHas pabora "M3mepenue 1 31-4
ANEKTPOEMKOCTH KOHJeHcaTopa" anpeist
[IpuHIIMTT NEHCTBUS U IPUMEHEHUE 7-11
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO anperst
54 anmnapara, CTpyWHOT0 IIpUHTEpa.
DneKTpocTaTHUecKast 3allnTa.
3azeMyIeHHE SIEKTPONPUOOPOB
DIIEKTPUUYECKUI TOK, YCIOBHUS €TI0 7-11
cymiectBoBaHus. [IOCTOSIHHBIN TOK. arnpens
55 Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu
ITocnenoBarenbHOE, MAPATIEIBHOE, 14-18
CMEIIIaHHOE COEANHEHHE anpest
56 MIPOBOTHHUKOB. Ji[a60paT0pHa;1 0.5 ’ BuGmiorexa LIOK
https://m.edsoo.ru/ff0c7410
pabota «3ydeHne cMeIaHHoTro
COCTMHEHUS PE3UCTOPOB)»
57 Pabota u MmomHOCTB 14-18 bubnuorexa [JOK




JNEKTPUUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

anpens

https://m.edsoo.ru/ff0c7838

58

3akoH OMa a71s TOJTHOM (3aMKHYTOI)
anekTpuueckoil uenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

21-25
anpens

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPBIX METAJIOB. 3aBUCUMOCTD
COINPOTHBIICHUSI METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

21-25
anpens

60

DJIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX TYYKOB

28-2 mas

61

[TomynpoBOAHUKY, UX COOCTBEHHASI
U TIpPUMECHas ITPOBOIUMOCTb.
CgoiicTBa p—n-nepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI

28-2 mas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B paCTBOpAX U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIHUS.
DIIEKTPOIIN3

5-8 mag

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUUECKHM TOK B ra3ax.
CamocTosATENbHBIN 1
HECaMOCTOSITEIbHBIA pa3psi.
Momnnus. [Inazma

5-8 mas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJeKkTpudecKkre npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBnna TeXxHuKn
0€3011aCHOCTH

12-15 mas

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c86fc




65 O6o06marmuii ypok 1 12-15 mas bubmmoreka [JOK
«DNEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c&8be
KonTponpHas pabora mo Teme 19-22 mas
«Qnekrpocraruka. [locTosHHBIN
3JIEKTPUYECKUM TOK. TOKH B bubmmoreka [JOK

66 . 1
pa3nuuHbIX cpenax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoYHas paboTa npu
IIPOBEJICHUH Ha OyMaKHOM HOCHUTEIEe
PesepsHblil ypok. KonTponbHas 19-22 mas bubmmoreka [IOK

67 1
pabota o Teme "DneKkTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PeseprubIil ypok. O600maronuii 26-29 mas bu6mmoreka [IOK

68 1
ypok 1o TemaM 10 kiracca https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
[}
‘:;n Tewa ypoka Bcero Koutpoabupie  Mpakruyeckue il:;:eﬂlflﬂ :)Ig:)bal;z]';:feﬂbﬂble
padoTsbI padoThI pecypen

[TocTossHHBIE MATHUTHI U UX 2-6

| B3anuMoJeiicTBrEe. MarHuTHOE II0JIE. 1 CEHTSOPS but6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarauTHO€E 1oJie MPOBOIHHUKA C 2-6

) TokoM. OmBIT DpcTeaa. 1 CeHTSIOps bubnuoreka [JOK
B3anmopeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue ) ] 9-13 Bbu6muotexa [JOK
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM» CeHTAOp https:/m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJISI Ha 9-13
MPOBOJHUK ¢ TOKOM. Cumita Ammepa. CeHTSIOps

4 Jlaboparopnas pabota ) ] bu6nuoreka [JOK
«HccinenoBanue nercTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha 16-20

5 JBHKYILYIOCS 3apSDKEHHYIO YaCTHILY. ) CeHTS0ps bubnuotexa [JOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJneKTpoMarHuTHas MHaykuus. [Totok | 16-20

BEKTOpa MarHUTHOU uHAyKuuu. 31C




WHIYKIHAU. 3aKOH AJIEKTPOMarHUTHOMN CeHTSIOps
nnaykiuu dapanes
Jlaboparopnas pabota 23-27
7 «HccnenoBaHue SBiacHUI CeHTSIOps bubmmorexa [OK
. https://m.edsoo.ru/ff0cal50
AJEKTPOMArHUTHON MHYKIIAW»
NuaykTuBHOCTH. SIBIEHUE 23-27
g camonHAyKIuu. 3J1C caMOMHIYKITUH. CEHTSOPS but6mmoreka [IOK
DHeprusi MarHUTHOTO MOJIsi KaTYIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IOJIe
TexHnYecKkue ycTpoiicTBa U UX 30-4
MIPUMEHEHHE: TIOCTOSTHHBIC MAarHUTHI, OKTAOPS
9 3JICKTPOMArHUTHI, JICKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHII,
WHJYKIMOHHAs M€Yb
10 O6o0maromuii ypok «MarautHoe 30-4 bubmunoreka LIOK
noJje. DJIeKTPOMarHuTHasi HHIYKIIHS» OKTSAOPS https://m.edsoo.ru/ff0cab82
KonTponpHas pabota mo teme 7-11
11 «MarautHoe node. OKTSOpA bubnmorexa LHOK
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHast UHIYKITUS»
CB0OOIHBIE MEXAHUYECKIE 7-11
KoJiebaHus. ['apMoHnyeckue OKTAOPS
12 KosiebaHus. YpaBHEHHE bubmmorexa LOK
. https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJIeOaHUH.
IIpeBpaiienue 3aepruu
JlaGopartopnas pabota 14-18
13 «MccnenoBanue 3aBUCHMOCTH OKTSOPS

Meproja MajbIxX KoyieOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH ¥ MAacChI TPY3a»




KoneGarenbHblil koHTYp. CBOOOTHBIE 14-18
3JIEKTPOMArHUTHBIE KOieOaHusI B OKTSAOPS
14 AaeanbHOM KOJIEOATEIFHOM KOHTYPE buGnnorexa [IOK
ype. https://m.edsoo.ru/ff0cb820
AHanorus MexxJy MeXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU
®opmyna Tomcona. 3akon 21-25
15 COXpAaHEHUS DHEPTUH B UICATLHOM OKTSIOps buGnnorexa LIOK
p P P https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aryxarnmx 21-25
KosieOaHusX. BeiHyXk1eHHbIE OKTSI0pst
bubmunoreka LIOK
16 MeXxaHn4ueckue Konebanus. Pezonanc.
https://m.edsoo.ru/ff0cbb86
By aeHHbIE 37IeKTPOMarHUTHbIE
Kose0aHus
Ilepemennsbiit Tok. CHHYCOUJAIBHBIN 28-1
[IEPEMEHHBIN TOK. MOIIHOCTH HOSIOPSI
17 IIEPEMEHHOI0 TOKA. AMIUTUTYIHOE U buGnnorexa [IOK
13 ' Y https://m.edsoo.ru/ff0cbd34
NeicTByIOIIee 3HAYCHUE CUJIbI TOKA U
HaNpPSDKEHUS
Tpanchopmarop. [IpousBoacTso, 28-1
18 nepenava u norpedieHue HOSIOpst
JIIEKTPUYECKON SHEPTUU
Y CTpolCTBO U IPAKTUYECKOE 11-15
19 IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA, HOS0pst bu6nuoreka [JOK
reHeparopa NEPEMEHHOr0 TOKA, JTUHUMN https://m.edsoo.ru/ff0cc324
3JeKTpornepesady
DKOJIOTUYECKUE PUCKH TIPHU 11-15
20 MIPOU3BOJICTBE IEKTPOIHEPTUU. HOSIOpst

Kynbrypa ncnonb3oBaHus
3JIEKTPO3HEPIUH B ITOBCETHEBHOM




JKU3HHU

MexaHn4eckue BOIHBI, YCIOBUS 18-22
)1 pacnpoctpanenus. [lepuon. Ckopocth HOS0pst bu6nuoreka [IOK
pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 18-22 bubmmoreka [JOK
3ByKa. BricoTa ToHa. TeMOp 3ByKa HoA6ps https:/m.edsoo.ru/ff0cccOc
DJEeKTpOMarHuTHbIE BOJIHBI, X 25-29
23 CBOMCTBa U ckopocTh. [1Ikana HOSIOPS bubmorexa OK
P i P https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paANOCBA3U U 25-29
24 TeneBuieHus. Pazsurue cpencrs HOSIOPSI
cBs3u. Paguonokanus
’5 KonTponbhas pabora «Konebanus u 2-6 bubmmoreka [JOK
BOJIHBI» Aexadps https://m.edsoo.ru/ff0cc618
[IpssmonuHEitHOE pacpocTpaHeHHE 2-6
26 CBETa B OJIHOPOJIHOM Cpejie exaopst Bubmmorexa [IOK
% PO pee. A p https://m.edsoo.ru/ff0cd350
Toueunslit ICTOYHUK cBeTa. Jlyd cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS 9-13
27 cseta. [locTpoenune nzodpaxeHuii B exaopst Bubmmorexa [IOK
’ P P A p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceeta. [lonHoe 9-13
)8 BHYTpeHHee oTpaxkeHue. [IpenenpHbrit nexaops bubmmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKEeHHUS
29 Jlaboparopnas pabota «3mepenue 16-20 bubmmoreka [JOK

IMOKa3aTeyid MPEJIOMIICHUA CTCKIIa

https://m.edsoo.ru/ff0cd67a




nexaops

JIunzsl. [TocTpoenue n3o0pakeHuil B 16-20
30 nuH3e. Dopmysa TOHKOM JIMH3BI exaopst bubmmorexa LIOK
- POPMY ' A p https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JTUH3bI
Jlaboparopnas pabota 23-27
31 «HccnenoBannue cCBOUCTB nexaops
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. CoxHBIA COCTaB 23-27
0 6enoro ceera. L[Bet. JTabopaTopHas nexaops
pabota «Habmonenue aucnepcuu
CBETa»
1 HNutepdepennius ceta. udpakius 13-17 bu6nuoreka [IOK
ceeta. JludpakimonHas penérka AHBaps https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. 13-17 bu6nuorexa [IOK
[Tonspusanus ceera AHBapA https://m.edsoo.ru/ff0cf02e
OnTuyeckne MpuOOPHI M YCTPOUCTBA U 20-24
35 6 SIHBaps
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHUS
I'paHuIBl IPUMEHUMOCTH 20-24
36 KJ1Iaccuueckor Mexanuku. [locTymnarel STHBApPSI but6mmoreka [IOK
CIIELIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 27-31
37 3amenJieHne BpEMEHH U COKpaIeHUE STHBApPSI Bubmmorexa [IOK
. P patl P https://m.edsoo.ru/ff0cfa42
JUTHHBI
18 DHeprusi ¥ UMIYJIbC PEIATHBUCTCKOM 27-31 bubmmoreka [JOK

yacTullbl. CBA3b MACChI C SHEPTUEH U

https://m.edsoo.ru/ff0cfc68




UMITYJIECOM. DHEPTHsI TOKOS STHBapsI
KontponbHas padota «Onruka. 3-7
39 OcCHOBEHI CTICITHATBHOU TCOPUHU dheBpans bubmorexa HOK
t p P https://m.edsoo.ru/ff0cf60
OTHOCHUTEIHLHOCTHY
40 ®otounbl. opmyna [Mnanka. DHeprus 3-7 but6mmoreka [IOK
1 UMIYJIbC POTOHA bespans https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEAOBAHUE 10-14 BuG 1OK
noIMoTEeKa
41 dbotoaddekra. OnbiTer A. T'. dheBpans https://m.edsoo.ru/f0cfod
CroneroBa
3akoHbl hoTodrddexTa. YpaBHEHUE 10-14
42 BﬁHMTeiHa Ji[(b(poma(bgema dheBpans bubmmorexa [IOK
a ’ P https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H. 17-21
43 JleGeneBa. XuMuyeckoe eiicTBre dbeBpans bubmmorexa LIOK
ACBA. A P https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u 17-21
44 MPAKTUIECKOE TPUMEHEHHE: deBpas
¢dboTodrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI 24-28 bubnuoteka [JOK
KBaHTOBOM ONTHKHW bespans https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI 3-7 mapta
46 Pesepdopna no paccesHuo o-4actu bubmorexa [IOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJieIb aTOMa
47 TMocrynarst Bopa 3-7 mapta bubmmoreka [JOK

https://m.edsoo.ru/ff0dOafa




W3ny4enue u noriomeHue GoToHoB 10-14
48 NP NEPEeXOoe aToMa C OJHOTO YPOBHS MapTa bubmorexa [IOK
N https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpos
BomHoBBIE cBOMCTBA yacTUL. BOIHBI 10-14
49 ne bpoitns. KopnyckynsipHO-BOJIHOBOM Mapra Bbubmuotexa [JOK
nyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE U3Ty4YeHHE
OTkpbITHE PaIUOAKTUBHOCTU. ONBITHI 17-21
50 Pesepdopna o onpenenenuto cocraBa Mapra Bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3TYyUECHUS
CgoiicTBa anbda-, 6eTa-, raMma- 17-21
5] u3nydeHus. Bnusuue MapTta
PaANOAKTUBHOCTH Ha KUBbIE
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA. 314
57 N3oromnbl. Anbda-pacma. anpens bubnuoteka [JOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMMa-usiydenue
DHeprus CBA31 HYKJIOHOB B SIJpE. 314
SInepHEIe peakuu. A IepHEIN pEaKkTop. anpeis
53 HpO%J‘IeMI)II), HepCHeKTI/IBII)ﬂ, ’ ’ ’ bubmorexa OK
. https://m.edsoo.ru/ff0d1356
AKOJIOTMUECKHUE aCIEKTHI SACPHOU
SHEPTEeTUKU
DieMeHTapHbIe YacTUlbl. OTKPBITHE 7-11
no3uTpoHa. Meronbl HaOMIOACHUS U anpest
54 pErucTpanmu 3JIEMEHTAPHBIX YaCTHII. bu6nuoreka [JOK

Kpyrslii cton «@yHaaMeHTalbHbIE
B3auMOJEUCTBUA. ENMHCTBO
¢bu3nvecKoil KapTUHBI MUPaA»

https://m.edsoo.ru/ff0d0e38




Oransl pa3BUTHS aCTPOHOMHUHU. 7-11

[IpuknanHoe 1 MUPOBO33PEHUYECKOE anpest
55 3HaYeHHEe acTpoHOMUHU. Buj 3BE€31HOTO

Heba. Co3Be3usi, IPKUE 3BE3BI,

IUTAHETHI, UX BUAUMOE JIBUKEHUE.

Conneunas cucrema

Connue. ConHeuHast aKTUBHOCTb. 14-18
36 Hcrounuk sHe C & anpeni

pruu CoJHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE 14-18

XapaKTEPUCTHUKU. 3BE3/bI [TITABHOM anpens
57 MOCJe10BaTeNbHOCTH. BHyTpeHHee

cTpoenue 3BE31. COBpeMEHHbIE

MPEACTABICHUS O MPOUCXOKICHUU U

sBomonun CosHIa U 3BE3

Muneunsiii [yt — Hama ["'anakruka. 21-25
58 [Tonoxenue u auxenue CoiaHua B anpens

lNanaktuke. I'amaktuku. YEpHbIE ObIPHI

B sJIpax rajakTUkK

Bcenennas. Pazberanue rajakTuk. 21-25
59 Teopus bosbioro B3psisa. arnpens

PennkroBoe uznyudeHue.

Meraranaktuka
60 Hepemennsie npobieMbl acTpOHOMUHT 28-2 mas
61 KonTponbHas padoTta «1eMeHTHI 28-2 mas

aCTPOHOMHUU U aCTPOPUIUKI»
2 O6o0maromuii ypok. Pois dusuku u 5-8 mas

ACTPOHOMHUHU B DKOHOMUYECKOMH,




TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJloBeKa

O6o6matomuii ypok. Pois u Mmecto
63 ($U3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

5-8 mas

O6o0maromuii ypok. Poib
64 ¢uznveckoii Teopun B HopMupOBaHUH
NpeJCTaBICHUN 0 (PU3NIECKOM

KapTUHE MHpa

12-15 mas

O6o06maromuii ypok. Mecto
65 (bU3UYIECKOI KapTUHBI MUPA B 00IIIEM
pAay COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUNA O IPUPOLIE

12-15 mas

Pe3epBHbIil ypok. MarHuTHOE TOJIE.

66
DneKTpoMarHuTHast WHIYKITUS

19-22 mas

PesepBubiitl ypok. OnTuka. OCHOBBI
67 CIIEIMAIbHON TEOPHUH
OTHOCHUTENIbHOCTH

19-22 mas

Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DneMEeHTHl aCTPOHOMUU U

acTpo(U3HUKH

26-29 mas

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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Jluct BHECEHUS! KOPPEKTHUBOB B pabouyro MporpaMmmy

/o

Jlara BHECceHHS

I/ISMGHGHI/ISI, KOTOPBIC BHECCHEI

OcHoBaHue iA
BHECEHHUSA
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