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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DI'OC COO, a takxke ¢ yu€ToM deaepanbHON
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @Denepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢u3nuke COOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
cBsizell (M3UMKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMH IpenMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIeJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4EeOHOro
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYKaloILEM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XuMmHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
pPUMEHEHNE PU3NYECKUX 3HAHUI ONpeeIIIeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nKu BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSATh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIA.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEll MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3NYecKoi HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOLIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.



Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH U3YUEeHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKHM TMpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM PallMOHATBHOTO IPHPOJIOTIOIBE30BAHUS U
HKOJIOTHYECKON Oe30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
dbusnyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, NJIsl ONMHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PU3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3alliy SKCIIEPUMEHTAILHON JEesTeTbHOCTH oOydatonuxcs. J{ist 6a30Boro ypoBHS Kypca
(GU3UKH — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPbIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCA Y4YaCTHHKaMH 00pa3oBaTEIbHOTO
mpolecca UCXo/I U3 0COOCHHOCTEH TUTAaHUPOBaHMsI U OcHaleHus kabuneta gusuku. [Ipu aTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENseTcs PEeIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3a1ad. [lpu aTom
JUTSL PAacYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielnia Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pasjenoB. s KadecTBEHHBIX 3ajady MPHOPUTETOM
ABIISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MoJenu s CUTYyalud HpaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUs JIOJDKEH W3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHETa (PU3MKH MM B YCIOBHIX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyIOBaHUE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PY0BaHHE.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUMCIICHHBIX B MPOTpaMMe TI0
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAETCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro 00OpyIOBaHMUSA JIOJDKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.



OcHOBHBIMH HeJISIMHA U3YICHUSA (l)l/I3I/IKI/I B O6H.[€M O6paBOBaHI/II/I SABJIAKOTCA:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYYarOIIUXCS K HAyYHOMY H3YYEHHIO
IPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
HCCIIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SBJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeJIbCTB;

(dopMupoBaHue MPEACTABICHUH O POiIM (GU3UKH Ul PA3BUTHUS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTimkeHne STUX Iesell 00ecIeYrBaeTCsl PEHICHHEM CIEAYIOMNX 337ad B IpOIecce

M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

NpUOOpETEeHUE CUCTEMbI 3HAHUM 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsi MEXAaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS [Jid OOBSICHEHHS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuUecKoi
MOJIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3AaHne (PU3NIECKON MOJIEIH,
aJIEKBaTHOW YCJIOBHUAM 33a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITENTFHOTO TJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM ISl PA3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otrBojuTcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca

B HEJIEINIO).
[Tpennaraemslii B mporpamme 1o (usnke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJIaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PAbOT U

OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUaOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ousnueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢u3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpOCTh. [lepron n yactora
oOpartenus. LleHTpocTpeMuTEeNNbEHOE YCKOPEHHUE.

TexHu4ecKkne ycTporCcTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIayn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KUHEMAaTHUYECKUX XapaKTEPUCTUK JBIKCHHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE

paBHBIE TIPOMEXYTKH BPEMEHU TMPHU PABHOYCKOPEHHOM JBM)XCHHUH C HAaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.
W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anuies. [lepBoiit 3akoH HetoTona. MHepimanbHble CUCTEMBI
OoTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooToHa st
MaTtepualibHOM TOUkHU. TpeTuit 3akoH HproTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cuna
TPEHHsSI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHUHU Te€JIa B )KUJAKOCTH WJIX rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCUTEINIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpONCTBA W MPAKTUUYECKOE NPUMEHEHHUE: TMOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CioxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akoHbl COXpaHeHUA 8 MEXAHUKE

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIylbe cHitbl 1
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHUS UMITyJibca. PeakTuBHOE MBUKEHHUE.

Pabota cuibl. MOIHOCTE CHJTBI.

Kunerndeckass sHeprus MaTepuaibHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanpHas sueprus. [loTeHnnanpHas SHepTUs yIpyro aeGopMupoOBaHHON MPYKUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIHMAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MACTOJIET, TBUYKEHUE PAKeT.



Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHNIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCONIOTHO HEYNPYroro yiapa ¢ IMOMOIIBI0 JBYX OJHMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso Bewectsa. [loctosinaass ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOM TEOpHUHU
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOM »Hepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onpouneccsl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe M30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (¢ororpaduu MOJEKyI
OpPraHMYECKUX COCTUHEHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOTY NABJICHUS ra3a Ha CTEHKHU COCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
croco6bl e€ n3meHenus. KonnyecTBo TemioTel U padota. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJICANBHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEMJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.



[Tonsstue 00 ammaGatHOoM mporecce. IlepBbiii 3akoH TepMonuHamukH. llpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeII0BBIX MamurHax. KoaddumueHT nmonesnoro aeicteus terioBoi mammabl. [uka Kapro u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIAaTeIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpU COBEPLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKU MO JICHCTBHEM C3KAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT 110 aquabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHuUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHHslil map. YnuenabpHas TemioTra mnapoodpazoBaHUsl. 3aBHUCUMOCTD
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILTIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICHXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MTOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIaKHOCTH.

HabGmonenve narpeBaHus ¥ TUTABJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pasnen 4. daekTpoanHaMuka
Tema 1. Dnexmpocmamuka
ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsioB.
[TpoBOTHUKY, TUATIEKTPUKH | TTOTYIIPOBOJTHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsia.



BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHblii  3ieKTpUYeCKHMH  3apsia.
Onektpuueckoe mnoine. HampsokxéHHocTs snexkTpuyeckoro mnois. [lpuHunun cynepno3uuuu
3JIEKTPUYECKUX T0JIeH. JINHNY HaNpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun anexkrpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBoguuku
U JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruieckasl IpOHUIIAEMOCTb.

OnektpoéMkocTh. Konpencarop. DJeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

Y CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBuE Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM HOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa OT IUIOIIA/I IIACTHH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. McTOuHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpudecKoe COIIPOTHUBIICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOImHOCTb 3EKTPUYECKOTO TOKA.

DIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) 3JIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DneKTpOHHask MPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUUECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JUCCOLUaIus. DIEKTPOIIN3.

DJIeKTpAYECKUI TOK B ra3zax. CaMOCTOATEIBHBIN U HECAMOCTOSATENBHBIN pa3psia. MoaHus.
ITna3zma.

TexHuuyeckue ycTpoicTBa U MpaKkTHUYECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, BJEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
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TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPsKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUJIOIIAIU
IIONIEPEYHOI0 CEYEHUS U MaTepHraa.

CMeliaHHOE COEIUHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue dIeKTpOoABMKYLIEH cuibl. KOpoTkoe 3aMbIKaHHE TabBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

W ckpoBoi pa3psaa v IpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yyenne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenue 21eKTpOABMKYIIEH CHIIBI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSA3H

Uzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIroJeHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHHM, TMHeNHas GyHKIM, napadoia, runepooia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M UX IPOEKUNU HA OCH KOOPAMHAT,
CJI0’)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, 1uddy3us, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpDHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M Ta30B, AJIEKTPUYECKUE
CBOMCTBA METAIUIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHHKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJYYEHHSI COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMAaTEpUAJIIOB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHIL, TAJTbBAHUKA.
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11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKUMH. [IpMHIMDI Cynepro3uiMu MarHUTHBIX MTOJIeW. JINHUM MarHUTHON
uHayknuy. Kaptuna auHui MarHUTHOW MHYKIIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MarHUTHOI'O IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKU C TOKOM.
OmnbiT OpcTena. BzauMmoieiicTBre MPOBOJIHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb U HalPABIICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIEeKTPOABMKYIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapayes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIMKU B IMPOBOJIHHKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBlI€HME CAMOUHIYKLIIMH. DJIEKTPOABHKYIIAs CUJIA CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsl KATYHIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TMOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne MarHuTHOTO TNOJIsI KATYIIKH C TOKOM.

WccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3gen 5. Koje0anusi 1 BOJTHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus
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Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepuon, uacrora, ammutyga U (dasza konebanuil. I[lpyXUHHBIA MasTHUK.
MareMaTnyecknii MassTHUK. Y paBHEHHE rapMOHUYECKUX KoJjieOaHuii. [IpeBparienue sHepruu npu
rapMOHMYECKHUX KOJICOaHUSIX.

Konebartenbupiit  koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
KOJIOATEIbHOM  KOHTYype. AHAJNOTHS MEXKJYy MEXaHWYECKUMH H  3JICKTPOMarHUTHBIMH
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxammux KojeOaHUsIX. BbIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbiii Tok. CMHYCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3zoBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocnenoBaTeabHOM COEIMHEHUHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH NEpUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U januHa BoNHBL [lomepeunble W mponosibHbIE BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BektopoB E, B, V B anexkTpoMarautHoil BosHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXeHUe, TpeNoMyieHne, Tnoysgpusanus, audpakuus, uHTepdepeniusa. CKOpoCTh
AIIEKTPOMArHUTHBIX BOJIH.
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[[lxana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH Cpebl.

TexHudeckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOTMEPEYHBIX U MPOJIOJIHHBIX BOJIH.

KoneO6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus U NpeaoMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMUTYAOM W YacTOTOU
KOJICOAHUH.

WccnenoBanne  CBOMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTpPa)X€HHUE, IPEJIOMIICHUE,
noJisipu3anysi, 1udpakius, HHTepGEepPCHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI MpeIOMIICHHUS CBeTa. AOCOJIOTHBIM IMOKa3aTesb
npenomienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus ceeta. CioxkHbll cocTaB 6enoro cera. L{ser.

Cobupatonue ¥ paccewBaronife JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJia TOHKOW NUH3BL. [locTpoeHne n300paxeHunii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BIL. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOJICHUSI MAKCUMYMOB U MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

HMudpaxkus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(paKknOHHAs PeIIETKa,
TTOJISIPOU.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacTpOCTpaHEHUE, OTPpaKEHHWE W TperoMiieHHe cBeTa. OnTuueckue
npuOOopEI.

[TomHOE BHYTpEeHHEE OTpakeHUe. Mo1eIh CBETOBOIA.
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HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
Mojenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Toy4yeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.
[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue nokaszaresns IpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHHLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTb MOXYJSL CKOPOCTHM CB€Ta B BaKyyMme, IPUHLUII
OTHOCHUTEJIbHOCTH DHUHIITEHHA.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JITMHBI.
OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTULbI. DHEPIHUs ITOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €ro0 YaACTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qororapdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 porosdpdexra. «KpacHas rpanuna» gorospdexra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TpaKTHUECKOe NpUMeHeHHue: (hoTorneMeHT, (POTONaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuil. [lmanerapHas
Mozenb atoMa. [locrynarel bopa. U3nydenue u nornomenue GpoToHOB MpH mepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CekTp ypOBHEN SHEPIUHU aTOMa BOJIOPOIA.

BosHoBbIE cBoiicTBa yacTull. BonHbl Ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuyeHHE.
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TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAIbHBIA aHaJINu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onsiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, I0KA3bIBAIOIINE CI0KHOCTh CTPOEHUS s11pa. OTKpbITHE PAJUOAKTUBHOCTH.
Omnpitel Pesepdopna no onpeneneHuio coctaBa paaroakTUBHOro u3inydenus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHnas monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe yucino sigpa. M30Tomnst.

Anbda-pacniaa. DJIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
paZinoOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JlegekT Macchl sapa.

Snepuble peakuuu. [lenenue u cuHTE3 SAEP.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pru3nueckoit KapTUHBI MUpA.

TexHUYeCKne YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

Cy€TyrK MOHU3UPYIOIUX YaCTHUI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Dranbl pa3BUTUS acTpoHOMUU. [IpuKiamHOe 1 MUPOBO33PEHUECKOE 3HAUYEHNE AaCTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/1bI, IUIAHETHI, UX BUAUMOE JIBHUKEHUE.

ComHeyHast cucTeMa.

Connue. Conneunast akTUBHOCTh. Mcrounuk sHeprum ConHna W 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CeKTpaibHBIM KJIacC — CBETUMOCTBY. 3BE3/bI TTIaBHOU
MMOCJIEIOBATEILHOCTH.  3aBUCHMOCTh  «Macca — CBETHUMOCTB» JUIS  3BE3J  TJIaBHOM
MOCJEA0BAaTENIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIE NPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOMOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsii [1yte — Hamia I'anaktuka. [lonoxenne u nBukenne Connua B ["amaktuke. Tumbl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TalaKTHK.
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Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bosnbuioro B3psiBa. PennkToBoe n3nydyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOH KapTMHE MHpa, poib (u3nyeckod Teopuu B (OPMHUPOBAHUU IPEJCTABICHUH O
¢du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUpOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIsieTcsl ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINOJEHHE,
9KCHEPUMEHT, MOJICTUPOBaHHE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIIHM,
MPU3HAKU NI0J100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojedaTeabHble JBUKEHUS B )KUBOM
IPUPOJIE, OTITUYECKUE SIBICHUS B )KUBOW MPUPOJIE, AEUCTBUE paluallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYN, KpHCTAJZIMUecKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-mneus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COTHEeUHas OaTapest
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IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JIMYHOCTHBIX,
METaNpeAMETHBIX U MTPEAMETHBIX 00Pa30BaTEILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DPHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MNO3UTHUBHBIX BHYTPEHHUX
yOexaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTsa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMbITA JESITEIbHOCTH B IPOLECCE pealn3allMl OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEUECKMX TI'YMAHUCTHYECKMX M JEMOKpPAaTUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUIUSAMHI U Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OLIEHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K Pa3IMYHBIM cepam MpodecCHOHANBHOM 1eATEIbHOCTH, B TOM YUCIIE CBI3aHHBIM
¢ (u3uMKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied npodeccun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,
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6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

C(OPMUPOBAHHOCTh IKOJOTMYECKOW KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHKE U OCYIICCTBIICHHE JCUCTBHUI B OKPYXKAIOIICH Cpejie Ha OCHOBE 3HAHHMS LIEJICH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUCCTBA;

pacIIMpEHUE OIBbITA JCSATENFHOCTH OSKOJOTHYECKOH HANpPaBICHHOCTH Ha OCHOBE
MMEIOIMXCS 3HAHUMH 110 QU3HKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

cOpMHPOBAHHOCTE  MHUPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHUE IICHHOCTH HAYYHOM JIESITEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YYCHUs (DU3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICAOBATEIBCKYIO JCITEIIbHOCTh MHIANBHIYaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3zoBble Jloru4eckue AeiicTBUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;
OIIPEAEIATh LENU AESATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX JTIOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;
pa3pabaTbIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOIUXCS MaTepUalbHbIX
1 HEMATEpUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;
KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBHUAX pEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUSAMHU W MeToAamu (pu3mdeckoi
HaAYyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHON AESITENHHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IUIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYSHHIO HOBOTO 3HAHWS, €ro HHTEPIpETaIlnu,
peoOpa30BaHMIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YHCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3Yy €€ PelIeHMs], HAXOAUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX YCJIOBHSIX;
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CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOI NESATEILHOCTH, B TOM
quCIIe IPU U3YYCHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTMHAIBHbIE OAXO0/IbI  PELICHUS;

CTaBUTH MIPOOJIEMBI U 33]Ja4H, JOIYCKAIOLINE aIbTEPHATHBHBIC PEIICHHS.

Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHUA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAIUH;

UCIIONIb30BaTh CpeACcTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAHHMS B pPa3MYHBIX QdopMmarax c ydEToMm
Ha3Ha4YeHUsI THPOPMAIIMH U LIEII€BON ayAUTOPUHU, BbIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
Y BU3yaJU3aIliu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1eATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOUYKY 3PEHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJBl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)XJI0T0 WICHA KOJUICKTHBA,

MPUHUMATh L€ COBMECTHOM JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIIATE POJIU C YYETOM MHEHUMN
Y4aCTHUKOB, OOCYXKIaTh PE3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTh HOBBIE MPOEKTHI, OLIEHUBATh HMJEH C TMO3UIMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh TMO3UTHUBHOE CTPATETMYECKOE TMOBEAECHUE B PA3JIUYHBIX CHUTYyaIUsiX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:
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CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO IEATEILHOCTh B o0OJacTu (QpU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢ y4ETOM HMMEIOHIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U MPOSBICHHUIO SPYAHUIIMH B 001aCTU (PUUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IeTh HaBBIKAMH MO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMN;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATU3€E PE3YyIbTAaTOB JCSITCIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B miportiecce 1OCTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI O (DU3UKE ISt
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYarOIIMXCSl COBEPILEHCTBYETCS SMOIMOHAIbHBIN
MHTEJJIEKT, PEANoaraonmi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0€;

caMOperyJIMpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIbHBIM U3MEHEHUSIM U MTPOSIBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBAILIMM, BKJIIOYAIOMIEH CTpPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.
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IMPEJIMETHBIE PE3YJIBTATbBI
K xonny o0y4yenus B 10 kjacce npeiMeTHbIe Pe3yJIbTAThbl HAa 0230BOM YPOBHeE /10J7KHbBI
oTpaxath cGOpPMHUPOBAHHOCTD Y 00YyYAIOIMXCH YMEHMIA:
JIEMOHCTPHPOBATh Ha MpUMEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM

Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
eITEIbHOCTH JIFOJICH;

YYHUTHIBATh TPAHUIIBl MPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJCNICH: MaTepuaibHas
TOYKa, MHEpLHAJIbHAsA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TEIO, MACAIBHBIA Ta3, MOJACIH
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOYCUHBIH AICKTPUYCCKUN 3apsl MPH pelICHUN
buznyecKux 3a/1ad;

pacmno3HaBath (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
PaBHOMEpPHOE W PAaBHOYCKOPCHHOE NPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE TAJCHHE Te,
JBUKEHHE 110 OKPYKHOCTHU, HHEPIUS, B3auMoieicTBuUe e, Tuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TeN MPU HAarpeBaHUU (OXJIAKICHHH ),
TEIJIOBOC pPAaBHOBECHE, HCIIAPEHUE, KOHJEHCAIUs, IUIABJIICHHE, KPHUCTALIU3AIMS, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXIy TapamMeTpamMu COCTOSHUS Ta3a B HW30IPOIIECcCax, DJICKTpU3alUs TeJ, B3aUMOJCUCTBUE
3apsi/ioB;

ONUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCIOJIB3Yysl (PU3NUYECKHe BEIMYHMHBI: KOOPIUHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHiia, UMIYJIbC Tela, KUHETHYecKas
SHEprus, MOTCHI[MAIbHAS JSHEPTHsi, MeXaHWYecKas paboTa, MEXaHMYECKas MOIIHOCTh; IpHU
OTHMCAHUU MPABUILHO TPAKTOBATH (PUBNYECKUI CMBICIT HCIIOIb3YEMbIX BEJTMYHH, X 0003HAUCHUS
U eIMHUIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOLINE NAaHHYIO (PU3NYECKYIO BEIUYUHY C JIPYTHMH
BEJIMYMHAMU,

OTNHUCHIBATh HW3Y4YEHHBIE TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
¢u3nYecKue BEIWYMHBL: JaBJIEHUWE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYeCKash SHEPrHs
XA0THYECKOTO JBHKEHUS MOJICKYJ, CPEIHEKBaJApaTUUYHAsT CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(QpUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEJIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UIECKHI CMBICI HCITOJIb3yEeMbIX BEJTUYHH,
uX O00O3HAYeHHWS W EOUHHIIBI, HAaXOIUTh (POPMYIBI, CBSA3BIBAIOIINE MAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yUYCHHBIE SJIEKTPHUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHUS
(mpotiecchl), UCTIONB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsisl, dNIEKTPUUYECKOe MOIe,
HaMpsHKEHHOCTh  TMOJIS, TOTEHIHAJ, Pa3HOCTh TMMOTEHIIMAJIOB; TPHU OMHCAHWUU TIPABHIHHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIGI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

aHAJM3UPOBATh (PU3UYECKHE TPOIECCHl W SBIICHUS, MCTONB3Ys (PU3WUYecKue 3aKOHBI U
MPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUH, 3aKOH COXPaHEHHS UMITYJbCa, PUHITUI CYIEPIIO3ULIUN CHJII, TIPUHITUI
paBHOIPABUsI MHEPLUATHHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpEIHEH KWHETUYECKOW JHEPTHH TEIIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MepBhIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
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AIIEKTPUUYECKOTO 3apsa, 3aKoH KysnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKECHHE U YCIOBHS (TpPaHUIIBI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBIMOJIHATh SKCIIEPUMEHTHI IO HCCICAOBAHMIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (HOpPMYIHPOBAThH
npobieMy/3afgauy ¥ rMInoTe3y y4eOHOoro 3KCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHus, IPOBOAUTH OIIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIAATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHUS U MCIONb30BaThb W3BECTHBIE METObI OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, TP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMUMH B BUJIE TaOIMIL ¥ rpauKOB, JeaTh BEIBO/BI 110 pe3yIbTaTaM
UCCIIEJOBAHMSI,

coOuoiaTh IpaBuia 0O€30MacHOro TpyJda NpU MPOBEICHUM HCCIENOBAaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
MCII0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyA0BaHNUS;

pemarth pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATH (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYMBYIO LEMNOYKY
paccyXIeHU C ONOpOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SBICHMUS;

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 3a/]au COBPEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETALMHd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJISIPHON MH(pOpMaIUH, TOTYYEHHON U3 Pa3INYHbIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJIy4aeMyto HHPOpPMAIHIO;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCEHEBHOM )KU3HHU JUIs 0OecrieueHus
0€30IacHOCTH MpHU O0paLIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ul COXPaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

padoTaTh B rpyIie C BBINOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TNIAHUPOBATh paboTy
TpYNNbl, palMOHaIbHO pacHpelesTh OOS3aHHOCTH W IJIAaHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konny 00yyenus B 11 kj1acce npeiMeTHble pe3yabTaThl HA 0230BOM YPOBHE 10JIZKHbI
oTpaxaTh CGOPMHUPOBAHHOCTD Y 00YYAIOIMXCH YMEHMI

JIeMOHCTPUPOBATH HA MPHUMEpax poyib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHON
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOU
NeSITeIbHOCTH JII0/1€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;
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YYUTBIBATh TPAHUIBl TPUMEHEHUS W3YyYCHHBIX (U3MUECKUX MOJeNel: TOYCUHBIHA
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHAasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHUX 3a/1a4;

pacno3HaBaTh (U3NYECKUE SBICHUS (IPOLECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN M KBAaHTOBOW (DM3MKH: BJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aHMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JABIDKYIIMHCA 3apsj,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuit 3¢pdekt (porodddekr), CBeToOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONUCHIBATH M3yYEHHBIE CBOMCTBA BELIECTBA (UIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYMHBI: DSJICKTPUUECKUN 3apsi, cuja TOKa, DSIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJICKTPOABUKYIIIAsl CHUIA,
paboTa Toka, MHAYKLUHS MarHUTHOrO Tojs, cuina Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO MOJEH, MepuoJ M YacToTa KojeOaHul B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMBIX BEIMYUH, HMX OOO3HAYECHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

ONHUCHIBATh M3Y4YEHHbIe KBAHTOBBIE SBJICHHUS W TPOIECCHI, UCIONB3YS (U3MUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIynasCc (OTOHA, TMEpPHOJ TOoJypacmaja, DHEPIrHsl CBSI3W AaTOMHBIX Sjep, MPU ONHUCAHUU
MPAaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
€AMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJIM3MPOBATh (PU3MYECKUEe MPolecchl U SBICHUS, UCTOIb3Ys (U3NUECKUE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENbHOIO U MAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacipOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 HoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUS MacCOBOIO 4YHCIIA,
nocTynaTel bopa, 3aKOH paJuOaKTUBHOIO pachajga, OpU 3TOM pas3iMyaTh CIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, 00JIaCTH)
MIPUMEHUMOCTH;

onpeaeasTh HaNpaBJieHHe BEKTOPAa MHAYKIMH MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM,
cuibel Ammepa u cuitbl JlopeHia;

CTPOMTH M ONIHUCHIBATH M300pakeHHe, CO31aBaEMOE IIJIOCKUM 3€pKaJIoM, TOHKOH JINH3011;

BBINOJIHATh IKCHEPUMEHTBbI IO HCCIIEAOBAHUIO (DU3NYECKHX SIBICHUH U IPOLECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWHl: Tmpu dSTOM  (HOpMyIHpOBaTh
npobaemy/3agauy ¥ THIOTe3y y4eOHOro SKCIepuMeHTa, COOUpaTh YyCTAaHOBKY U3 MPEAIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJIBL;
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OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS] M MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MIOTPELIHOCTEW U3MEPEHU;

HCCJIEe0BATh 3aBHCHMMOCTH (M3MUYeCKMX BEIUMYMH C HCIOJB30BAHUEM IPSMBIX
U3MEPEHUI: NpU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHpPOBATH PE3YyJbTATHI IMOJYy4ECHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUE TaOIMI ¥ rpauKOB, JeIaTh BBIBOBI [10 pe3yIbTaTaM
UCCIICJOBAHUSI,

co0/1101aTh NMpaBuJia 0€30MACHOr0 TPYyAA IIPU IPOBEICHUM HCCIENOBaHWI B paMKax
y4eOHOIr0 3SKCIEPUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOM U IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiaTh pacyéTHble 3a7aydl C SBHO 33JaHHONW (DU3MYECKOH MOJENbIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a7auyd BHIOMPATh (PU3NUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUeCcKOi BEJIMUHHBI,

pelaTh Ka4eCTBeHHbIE 32/1a4M: BbICTPAaUBaTh JIOTHYECKU HENPOTUBOPEUYMBYIO LIEMIOYKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

HCNOJIb30BATh IIPU  pEIIeHUMH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MUHTEPHPETAUUU U IPEICTaBICHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUM, MOJYYCHHON W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH NOIY4aeMy0 HHPOPMAIIHIO;

00BSICHATH TPUHIIMIIBI ICHCTBHS MAIlIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3INYaTh
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOMTH NMPUMePbI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCNOJIb30BATH TeOpPeTHYeCKUe 3HAHMSA 110 (PU3HKe B TOBCEHEBHOM KU3HU JUIS
oOecrnieueHns 6€30MacHOCTH MpU o0pallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHMBATh BKJIAJ KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KonTpoan JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/n pecypcebl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 dusnKa ¥ METOBI HAYYHOTO MO3HaHUsA(2) bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

Uroro no pazueny 24.
Paznea 2. MEXAHUKA

2.1 Kunematuka(5) bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka (7) bu6imoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKkoHbI COXpaHeHHs B MexaHUKe (6) bubnmoreka [{OK https://m.edsoo.ru/7f41bf72

Hroro no paznenyl8

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKO#H Teopu(9) 1 bub6muoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OcnoBsl TepmoanHamMuku(10) bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ArperatHbie cocTosiHus BetecTBa. Ma3zoBbie mepexopi( 5) 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72

Hroro no pazneny24 2

Paznen 4. JIEKTPOJAUNHAMUKA
4.1 Onekrpocratuka(10) 1 bu6mmoteka [{OK https://m.edsoo.ru/7f41bf72
4.2 HocTosHibii onekTpieckitii Tok. TOKI B pasmiibIX 1 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72

cpenax(12)

Htoro no pazneny-224. 2

PesepeHoe Bpems(24).

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME-68 6


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
Ne HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl KouTpots DJieKTpoHHbIe (HU(pOBbIE) 00pa3oBaTebHbIE
n/n pecypcebl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruuTHOe mose. DiekTpoMarauTHas uHayKius(11) 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny-11uy. 1
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4ecKue U 3JIeKTpoOMarHuTHbie Konebanusi( 9) bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
2.2 MexaHUYeCKHe U 3JEKTPOMAarHUTHBIC BOJHBI( 5) 1 bubnunoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 Onruka(10) bubmmoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny-.24u4. 1
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 ‘ OCHOBBI CIICIUATILHON TEOPHH OTHOCHTEILHOCTH (4) 1 bubnunoreka L{OK https://m.edsoo.ru/7f41c97c
HUroro o pazneny-44. 1
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DreMeHTHI KBaHTOBOM onTUKH( 6) bubnmnoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma( 4) bubmmoteka LIOK https://m.edsoo.ru/7f41c97¢c
4.3 Atomuoe sapo (5) bubmmoteka L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 154.
Paznen 5. 9JIEMEHTBI ACTPOHOMUU N ACTPOOU3UKHA
5.1 ‘ DreMeHTHI aCTPOHOMHUU U acTpou3uku( 7) 1 bu6moreka [{OK https://m.edsoo.ru/7f41c97c
HWroro 1o paszaeny 74. 1
Pa3nen 6. OGOBIIAIOUIEE IOBTOPEHUE
6.1 ‘ Oo6o0mrarotee mosTopenue (4) bu6nunoteka LIOK https://m.edsoo.ru/7f41c97c

Hroro no paszneny 4u.


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pe3epBHoe Bpemsi( 3)
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME-68



IHOYPOYHOE IINTAHUPOBAHHUE
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10 KJIACC
Ne ara JIeKTPOHHBbIE NN (pPOoBbIE
/ Tema ypoka Ils e 00 a30p are " (:l) pec c
n/n U3ydeHust BaTeJIbHBI bl
KonTpoanb Y P peeyp
®dusuka — Hayka o npupoje. Haydnsie MeTo bl
1 K PHpoiL e A bubmuoreka [{OK https://m.edsoo.ru/ff0c32e2
MO3HAHUS OKPYXKAIOIIEro MUpa
Pois 1 MecTo ¢pu3nku B popMHPOBaHUHT
2 COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B bubnnorexa LHOK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JISATCTLHOCTH JIFOICH
MexaHnudeckoe ABMKeHHE. PaBHOMEpHOE
3 Koe P Bu6miorexa LIOK https://m.edsoo.ru/ffoc3508
MPAMOJIMHCUHOC IBUXKCHUEC
4 OTHOCHUTENBHOCTH MEXAHUYECKOTO JIBUKEHUS.
[Tepemernienue, CKOPOCTh, YCKOPEHHE
5 peMett P Y vp bu6nmmoteka 1IOK https://m.edsoo.ru/ff0c372e
PaBHOYCKOpEHHOE NPSAMOJIMHEHHOE ABUKEHUE
CBoboaHoe najzieHne. Y ckopeHue cBOOOHOTO
6 g A P s bubnuoreka ITOK https://m.edsoo.ru/ff0c39cc
MaJICHUS
KpuBonuneiinoe npuxenue. [[BrkeHue
7 P . g A bubmuoreka ITOK https://m.edsoo.ru/ffOc3ada
MaTepuaibHOM TOYKHU MO OKPYKHOCTH
[IpuHnnn otHOCHUTENBHOCTH ["anunes.
8 WNuepunaneubie cuctemsl orcueta. [lepBriii 3akoH bu6mmoteka L{OK https://m.edsoo.ru/ffOc3be8
HsroTona
Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.
9 bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHOM TOUKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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10

11

Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpPHAIIBHBIX TOYEK

3akoH BCEMHUPHOI'O TAT'OTCHUA. Cuna TSHKeCTH.
HepBaﬂ KOCMHUYECKass CKOPOCThb

bubnuoreka ITOK https://m.edsoo.ru/ffOc3be8

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3d00

12

13

14

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenus. Cuna
COTIPOTUBIICHUS NIPU JBMKCHUU TEJA B KUIKOCTH
WIIH Ta3e

KonTpoabHasi padora no teme «KuHemaTtuka.
JImHaMHKa

K.p.

bubnuorexa ITOK https://m.edsoo.ru/ffOc3el8

bubnuoreka [{OK https://m.edsoo.ru/ffOc3f76

15

[TocrynarenbHOE U BpallaTeIbHOE JBHKEHUE
abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneduo
CUJIBbL. Y CIIOBUS PaBHOBECUS TBEPAOrO Tena

bu6mmoteka 1IOK https://m.edsoo.ru/ff0c41a6

16

17

18

19

NMnynsc MmaTepralbHON TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK. IMImynbc cuibl. 3aKOH
COXpaHEHUs NMITyJIbCca. PeakTUBHOE IBUKEHHE

PaGota u mourHOCTh cuiibl. Kunetnueckas sHeprust
MarepuaibHOI Touku. Teopema 06 M3MEHEHUH
KUHETHUYECKOW SHEPrUun

[TorenmansHas 3Heprus. [loreHunanbHas sHeprus
ynpyro neopMUPOBAHHON MPY>KUHBI.
[ToTenuuanpHas >Heprust Tena BOIU3U
ITOBEPXHOCTH 3EMIIN

IloTenunanbHEIC U HENOTCHIIMAIbHBIE CHUJIHI. CBs3b
pa6OTBI HCMIOTCHIMAJIBHBIX CUJI C U'BMCHCHHUEM
MEXaHUYEeCKOMH OHEPIUU CUCTCMBI TCIIL. 3aKkoH
COXpPAaHCHUA MEXaHHUYeCKOI SHEPTUn

bubnuoreka [{OK https://m.edsoo.ru/ffOc43d6

bubnuoreka [{OK https://m.edsoo.ru/ff0c4502

bubnuoreka ITOK https://m.edsoo.ru/ffOc461a

bubmuoreka [TOK https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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JlabopaTopHas padora «/ccnenoBanue cBs3u
paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON

20 SHEPrUM TeJla Ha IPUMEPE PACTKEHUS pE3UHOBOTO
KIyTa»

gy [KouTpoILHas pagoTa Mo TEME (SaKOHbI ©.p Bu6nuorexa IIOK https://m.edsoo.ru/f0c4b74
COXPAHEHHUS B MEXaHUKE
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-

22 KMHETHYECKOI Teopuu. bpoyHOBCKOE JBUKEHUE. bubnunoreka [{OK https://m.edsoo.ru/ffOc4dc2
Huddyszus
XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI]

23 BelecTBa. Mozenu CTpOeHHs Ta30B, JKUJIKOCTEH U
TBEPJIBIX TEIl

24 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo

o5 TemuoBoe paBHOBecue. Temmneparypa u e€
n3Mepenue. [llkana remneparyp Llenbcust

26 neaneheiii ras 8 MKT. OctiosHoe ypashetine bubnuoreka [{OK https://m.edsoo.ru/ffOc4fde
MKT
AOcoiroTHast TeMIiepaTypa Kak Mepa cpeaHei

27 KMHETUYECKOM SHEPTUU JIBUKEHUS MOJIEKYIL. bubanorexa LHOK https://m.edsoo.ru/ffOc511e
VYpaBuenne MeHneneena-Kiamnelipona

28 3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTopnasi padora «/ccnenoBanue

29 3aBUCHUMOCTH MEKy ITapaMeTpamMH COCTOSHHUS

Pa3pexKEHHOTO ra3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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W3onporieccsl B HI€IbHOM ra3e U uX rpaduueckoe

30 bu6nunoteka LIOK https://m.edsoo.ru/ff0c570e
IIpe/ICTaBICHHE

31 KonTposabHas padora no teme «MoJiekyssipHas K
¢buzuka.l"a30Bbie 3aKOHBD) P
BuyTpeHHss dHEeprus TEpMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3Menenus. Konnuectso

32 bubnuoreka [{OK https://m.edsoo.ru/ff0c5952
TEIUIOTH U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJICAIBHOTO Ta3a

33 Bunel tenonepenaun bubnnorexa LHOK https://m.edsoo.ru/ffOc5¢36
VY nenpHas Temno€MKOCThb BemiecTBa. Konnuectso

34 TEIUIOTHI IIPH Terionepenadye. AauadaTHbI bubanorexa LHOK https://m.edsoo.ru/ff0c5¢36
rporecc
[lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 TPUMEHEHUE

35 P pyon P bubnuoreka IIOK https://m.edsoo.ru/ffOc5efc
K H30IpoLeccam
HeoOpatumocTs nporieccoB B mpupoae. Bropoit

36 p pott PHPOA P bubnuoreka ITOK https://m.edsoo.ru/ff0c6230
3aKOH T€PMOJAMHAMUKHU

37 punnun peiicteus u K11 TeroBoit MammHel bubnnoreka L{OK https://m.edsoo.ru/ff0c600a

nki Kapuo u ero KIIJ[ Dxonoruueckue

38 i P A bubmuoreka ITOK https://m.edsoo.ru/ffOc6a50
poOJIEMBI TETIOAHEPTETHKU
[TapooOpa3oBanue u konaeHcauus. Mcnapenue u

39 POOLP g 1 P bu6mmoteka I1OK https://m.edsoo.ru/ff0c63b6
KHUIICHHE
AOCOMIOTHAs M OTHOCUTENIbHAS BIAXKHOCTb

40 . bubmuoreka [{OK https://m.edsoo.ru/ff0c64d8
Bo31yxa. HacelmeHnHsslil map
Tsépnoe teno. Kpucrammuueckue u amopdHsie

41 Tena. AHU30TpONUs CBOMCTB KpucTauioB. XKuakne bu6mmoteka L{OK https://m.edsoo.ru/ffOc65f0

KpucTaJlibl. COBpeMCHHBIe MaTCpHUaJIbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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IInaBnexnue u KpucCTallIn3alus. VnenpHas TemioTa

42 bu6nunoteka LIOK https://m.edsoo.ru/ff0c6708
riaBnenus. CyOnumanus

43 VYpaBHEHHE TEIJIOBOTO OajlaHca bubnuoreka [{OK https://m.edsoo.ru/ff0c6820

m KonTtpouabHnasi pabéora no teme «OCHOBBI K.p
TepMmoarHaMuKH. Da3oBbIe MPEBPAIICHUS»

g5~ OTICKTPHIAMIA T neKTpieciii sapia. Jza Bu6muotexa LIOK https://m.edsoo.ru/ffocebce
BH/JIa AJICKTPUYECKUX 3aPsI0B

46 11pOBOHMKH, JMOIEKTPHKI H MOMYPOBOXHHKIL. bubnmnoreka [{OK https://m.edsoo.ru/ffOc6bcc
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

47 ~ DoamvoneiicTane sapanos. Sakoi Kytona. Bu6mmotexa LIOK https://m.edsoo.ru/ff0c6ced
ToueuHbIif STEKTPUUECKUN 3apsi
HanpsixénnocTs anekTpuueckoro nois. Ipunnun

48 CYTEPIIO3UIINH IEKTPUUYECKUX TosieH. Jlunuun bubnuoreka I{OK https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH

49 Pabora ciut SJICKTPOCTATHHECKOrO OIS, bubnmnoreka [{OK https://m.edsoo.ru/ffOc6f00
[Torenmman. Pa3HOCTh MOTEHLIMATIOB
[TpoBOIHUKY U AUDIIEKTPUKH B

50 3JIEKTPOCTATUYECKOM T0Je. JInanekrpuueckas bubnmnoreka [{OK https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh

o1 OnekrpoémkocTh. KoHnencarop bubnuoreka [{OK https://m.edsoo.ru/ff0c7126

52 IICKTPOEMKOCT ILIOCKOrO KOHACHCATOPa. bubnmoreka L{OK https://m.edsoo.ru/ff0c72c0
DHeprus 3aps>KEHHOr0 KOHJIEHCATopa

53 JlaGopaTopuas padora "3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54 [TpuHIMTT NEWCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

KOMMHUPOBAJIBLHOTO amnmnapara, CTpyHHOT0 MPUHTEpa.



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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55

DneKTpocTaTUYecKas 3alnuTa. 3a3eMIIeHue
ANEKTPONPUOOPOB

KonTposbHasi padora no reMe «JIEKTPOCTATUKA

K.p

56

DNEeKTPUYECKUM TOK, YCIIOBUSI €TO CYIIECTBOBAHUS.
[TocTostnusiit Tok. Cuita Toka. Hamnpsioxenue.
Conporunenue. 3akon Oma 1J1s1 ydacTKa 1enu

57

[TocnenoBarenbHOE, MapaIeIbHOE, CMELIAHHOE
COEIMHEHHE NPOBOIHUKOB. JIabopaTopHas padora
«M3ydyeHue cMEIaHHOTO COCMHEHUS PE3UCTOPOB

bu6mmoteka IIOK https://m.edsoo.ru/ff0c74f0

58

59

60

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa i OJIHOM (3aMKHYTO)
3NeKTpUYecKoii enu. KopoTkoe 3aMbIkaHue.
JlabopaTopnas padora «13mepenue 3/1C
HMCTOYHUKA TOKA U €0 BHYTPEHHETO
COIIPOTHUBIICHUS

DNeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAJLIOB.
3aBUCHUMOCTh CONPOTUBIICHUSI METAIIIIOB OT
TeMmeparypbl. CBEpXIpPOBOIMMOCTh

bubnuoreka [{OK https://m.edsoo.ru/ffOc7838

bubnuoreka ITOK https://m.edsoo.ru/ffOc7ae0

61

DnexTpuueckuil Tok B Bakyyme. CBoiCTBa
ANEKTPOHHBIX ITYYKOB

62

[TonynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOocTh. CBOMCTBA Pp—N-Tiepexoaa.
[TonynpoBoTHUKOBBIE TPUOOPHI

bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUECKUH TOK B paCTBOpPAaxX M paciiaBax

63 ANEKTPOJIUTOB. DINEKTPOIUTHICCKAS TUCCOIHAIINS. bubnmoreka [{OK https://m.edsoo.ru/ff0c82ba
DneKTpoan3
C) i .C 7

64 TISKTpHACCIH TOKUB rasax. SaMOCTOATCIBHBIHN 1 bubnuoreka [IOK https://m.edsoo.ru/ffOc84ae
HECAMOCTOSITENbHBIN pa3psa. Moinus. [1nazma
K 0 11 i

65 OHTPO‘HBHaﬂvpa OTa TO TEME (LIOCTOAHIbIN K.p bu6nmoteka LIOK https://m.edsoo.ru/ff0c8a8a
AICKTPUICCKUN TOK. TOKH B pa3IuvHBIX CPEIax»
DnekTpuuecKkrue NpuOOphl U yCTPOUCTBA U UX

66 IIpaKTU4ecKoe npuMeHenue. [IpaBuia TexHUKu bubnnorexa [IOK https://m.edsoo.ru/ffOc86fc
0e30IMacHOCTH

67 IIpomexyToUHAs HTOrOBasi aTTECTAIMS.
KonTtpouabnas padora.
PesepBHblit ypok. O6061maromuii ypok mo temam 10

68 bubnuoreka [IOK https://m.edsoo.ru/ffOc8f6c
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c
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11 KUIIACC
Ne Tema ypoxa KoHTpos Hara DJIeKTpOHHBIe HH(ppoBbIE
n/n H3yyeHHss o0pa3oBaTe/bHbIE PEeCYPChI

ITocTostHHBIE MATHUTEL U UX B3aUMOEHCTBUE.
MaruuTHOe noJie. BekTop MarHUTHOM MHIYKIIUH.
JIvHUM MarHUTHON UHIYKIIUU

MarnuTtHo€e nojie IPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzaumoelcTBre MPOBOAHUKOB C TOKOM

bu6nmoteka LIOK https://m.edsoo.ru/ff0c9778

bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe

JlaGopaTopHas padora «/3ydueHre MarHUTHOTO TTOJISt

KaTyliKu ¢ TOKOM>»

JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.
Cunia Amniepa. Jlabopatopnasi pabora
«I/ICCJICHOBaHI/IC IIGfICTBPI?[ IIOCTOSAHHOI'O MarHuTa Ha
paMKy ¢ TOKOM»

JlelicTBrE MarHUTHOT'O TOJISL HA IBUXKYIIYIOCS
3apspkeHHyro yactuily. Cuia Jlopenna. Pabota cuibl
Jlopenua

DnexTpoMarHuTHas nHAyKIus. [IoTok BekTopa
MarHuTHON uHAyKuu. DJIC nHayknuu. 3akoH
JIEKTpOMarHuTHOW nHAyKIuu Mapanes

bubmmoteka 11OK https://m.edsoo.ru/ff0c98fe

bubnuoreka IIOK https://m.edsoo.ru/ffOc9ac0

bubnuoreka [{OK https://m.edsoo.ru/ff0c9df4

JlabGoparopHas padora «lccnenoBanue siBICHUS
3H€KTpOMaFHHTHOﬁ HUHAYKOUWN

NunyktuBHOCTD. SIBNeHue camounaykuuu. IC
CaAaMOWHIYKITMH. DHEPIHsi MArHUTHOTO TOJISI KaTYIIIKH
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubnuoteka [{OK https://m.edsoo.ru/ffOcal50

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



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

36

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMAarHuThl,
3JIEKTPOJIBUIaTElb, YCKOPUTEIIH 3JIEMEHTAPHBIX
YacTUL, UHAYKINOHHAS [1€Yb

10

11

O6o6maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHI/ITHa$I UHIOAYKOUS

KonrpoJibHasi pagota o TemMe «MarHuTHOE MoJie.
DNEeKTpPOMAarHUTHAs MHIYKIUS

K.p.

bubnuorexa ITOK https://m.edsoo.ru/ffOcab82

bubnuoreka I{OK https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE KOIeOaHus.
I"apmonnueckue KoneOaHus. Y paBHEHHE
rapMOHUYECKUX Kosiebanwmii. [IpeBpaliieHre sHeprun

bubnuoreka [{OK https://m.edsoo.ru/ffOcaf06

13

JlabopaTopnas padora «/ccrnenoBanue 3aBUCUMOCTH
nepuoja MajblX KojieOaHui rpy3a Ha HUTU OT JIMHBI
HUTHU U MacChl Tpy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UI€aTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXITY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B
U7eaIbHOM KOJe0aTeIbHOM KOHTYpe

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaruunx KOJICOaHMSIX.

BLIHY)KI[CHHBIC MeXaHHUYCECKHUE KojaeOanus. Pe3oHanc.
BLIHY)KI[CHHBIC OJICKTPOMArHUTHLIC KoJieOaHus

bubnuoreka [IOK https://m.edsoo.ru/ffOcb9ca

bubmuoreka [TOK https://m.edsoo.ru/ffOcbb86

17

[lepemennslit Tok. CUHYCOUJAIbHBIN IEpEMEHHBIN
TOK. MOITHOCTh IEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HANPSKEHUS

bubmuoreka ITOK https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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Tpanchopmarop. [IpousBoacTBo, nepenava u

18 noTpelIeHne IEKTPUIECKON SHEPTHU
YCTpOHCTBO U MPaKTHYECKOE MPUMEHEHUE

19 3JIEKTPUYECKOT0 3BOHKA, TeHEpaTOpa MEPEMEHHOTO bubnuoreka I{OK https://m.edsoo.ru/ffOcc324
TOKa, JIMTHUM 3JIEKTpoIiepesad
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE

20 anekTposHepruu. KynbTypa ucnoiab3oBaHust
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyecKue BOJIHBI, YCIOBHUS pacpOCTPaHEHUS.

21 [Tepuoa. CxopocTh pacnpOoCTpaHEHUs U JJIMHA BOJIHBI. bubnmnoreka L{OK https://m.edsoo.ru/ffOcca54
[Tonepeunblie U MPOIOJILHBIE BOJTHBI

22 3By« CropocTs 3ByKa. [pOMKOCTS 3ByKa. Beicora bubnnoreka ITOK https://m.edsoo.ru/ffOcccOc
ToHa. TeMOp 3ByKa

23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U CKOPOCTb. Bumiorexa LIOK https://m.edsoo.ru/ff0ccfe0
[IIkana 3n€KTPOMarHUTHBIX BOJIH

24 [IpuHIHMIIBI panOCBA3H U TeNleBUICHU. PazButne
cpencts cBs3u. Paanonokanus

25 KonTtpoabnas pa6ora «Konebanus u BOJIHbBI» K.p. bubnnoreka LIOK https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHETHOE paclpoCTPaHEHUE CBETA B

26 OHOpOAHOM cpeze. ToueuHblii HCTOYHUK cBeTa. Jlyd bubnmnoreka [{OK https://m.edsoo.ru/ff0cd350
cBeTa

27 Otpasierine caera. 3aKOHBVI OTPAXNCIIA CBETE. bub6mmoreka ITOK https://m.edsoo.ru/ffOcd4e0
[TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie

28 Hpenomsenite caera. Hoamoe BHyTpeHHee OTpKEHHE. Bu6mmoreka LIOK https://m.edsoo.ru/ffocd7f6

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS



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

38

JlabopaTopnas padora «3mepenue nokasarens

29 L. bubmuoreka ITOK https://m.edsoo.ru/ffOcd67a
MIPEJIOMJIICHUS CTEKJIa)
JIunzel. [loctpoenue nzobpaxkenuii B muH3e. Dopmya
30 1. 10CTp P pMy Bu6muorexa LIOK https://m.edsoo.ru/ffocddle
TOHKOM JIMH3BI. Y BETMYCHHUE JINH3BI
31 JlabopaTopnas padora «/ccneqoBanue CBONCTB
JI.
M300pakKeHUH B JIMH3aX» P
Hucnepcus cseta. CiiokHbIN cocTaB 0€I0ro CBETa.
32 IIBer. JIaGopaTtopHas padora «Habnroncaue
JUCTIEPCUH CBETa»
Nutepdepennus cpera. udpakius ceera.
33 . bu6nuoteka LIOK https://m.edsoo.ru/ff0ced22
HudpaximonHas pemeéTka
34 [TonepeunocTts cBeTOBBIX BOJH. [lomspusanus ceera bubnnoreka L{OK https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPHI U yCTPOMCTBA U YCIIOBUS UX
0€301acHOr0 MPUMEHEHUS
I'paHuIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
36 DATIIE! P . bubnuoreka ITOK https://m.edsoo.ru/ffOcf862
[Toctynatel ciennaabHONW TEOPUU OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMeJICHHE
37 AAHOBP s bubnuoteka [IOK https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpPAIIEHUE JITTHBI
DHeprus ¥ UMNYJIbC PEISTHBUCTCKON dacTHIlbl. CBS3h
38 P yv p H bubnuoreka I{OK https://m.edsoo.ru/ffOcfc68
MacChl C SHEPTUEH U UMITYJIbCOM. DHEPTHs TTOKOS
KonTpoabsHnas padora «Ontuka. OCHOBBI
39 POILHAA P K.p. Bu6smorexa LIOK https:/m.eds0o.ru/ffOcf6f0
CHELUATbHON TEOPUU OTHOCUTEITBHOCTH
®otonbsl. Dopmyna [Tnanka. DHEPTHUS U UMITYIIbC
40 pMy p Y Bu6miorexa LIOK https://m.edsoo.ru/ffocfe16
¢doToHa
OTtkpoeiTHE U UccaeaoBanne GoTodddexra. OmbITE A.
41 P A ¢ o but6mmoreka [{OK https://m.edsoo.ru/ffOcffc4

I'. CrozeroBa



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
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https://m.edsoo.ru/ff0cffc4
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3akonbl pororddexra. YpaBHeHHE DUHIITECHHA 1JTs

42 (otosdexra. «Kpachas rpanmuia» hoTosdhexta bu6nuoteka LIOK https://m.edsoo.ru/ff0d015e

43 Hlasnerme ceera. Onerrst I H. Jlebenesa. Bu6morexa LIOK https://m.edsoo.ru/ffod04a6
XuMuyeckoe JeiicTBie cBeTa
TexHudeckue ycTpoucTBa U IPAKTUYECKOE

44 npuMeHeHue: GPoTolreMeHT, PoToaaTIuK, COTHETHAST
Oarapesi, CBETOANO]

45 PerIeriiie sa7a 110 TeMe «MCMEHTH KBAHTORON Bu6nmuotexa LIOK https://m.edsoo.ru/ff0d0302
OIITUKI

46 Moxexs atoma Tomcona. Onbrrst Pesepgopaa no bubnnoreka L{OK https://m.edsoo.ru/ff0d091a
paccesinuto a-yactull. [Inanerapuas Moiens aroma

47 ITocrynarel bopa bu6numoreka LIOK https://m.edsoo.ru/ffodOafa
Wznydenune u noriomieHue GOTOHOB MPH MEPEX0e

48 aToMa C OJHOTO YPOBHS SHEPTUU Ha Apyroid. Buasl bubnuoteka [{OK https://m.edsoo.ru/ffOdOafa
CTIEKTPOB
BosiHoBBIE cBOMCTBa yacTull. BosHsl ne bponis.

49 KopnyckynspHo-BoinHOBOH ayanu3m. CHOHTaHHOE U bubanorexa LHOK https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOE M3TyUCHHE

50 OTKpEITHE paOakTHBHOCTH. ONbIThI Pesepdopaa no bubnmnoreka [{OK https://m.edsoo.ru/ff0d0fd2
OTIpEIETICHUIO COCTaBa PAIMOAKTUBHOTO U3ITY4YCHUS

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BrnusHue
PaJIMOAKTUBHOCTH HA KHBBIC OPTaHH3MBI
OTtkpsiTHE TIPOTOHA U HeWTpoHa. M3oTombl. Anbda-

52 pacnaj. DIeKTPOHHBINA U TO3UTPOHHBINA OeTa-pacra. bubnuoteka [{OK https://m.edsoo.ru/ff0d1162

l'amMmma-uznydenue



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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53

DHeprus CBA3U HYKJIOHOB B sJipe. SInepHble peakini.
SAnepusrii peaktop. [IpoOraeMbl, MEPCICKTUBHI,
3KOJIOTUYECKUE ACIIEKThI SIAEPHON IHEPTETUKHU

bubnuorexa ITOK https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeToabl HaOIIOICHHUS U PETUCTPALIUH SJIE€MEHTaPHBIX
yactull. Kpyraeiit ctos «DyHaaMeHTalbHbIE
B3auMoieicTBHsL. ENMHCTBO (U3MUecKoil KapTHHBI
MHpa»

bubnuorexa ITOK https://m.edsoo.ru/ff0d0e38

55

56

57

58

Drarnbl pa3BUTHs acTpoHOMUH. [IpuknanHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUU. Buj
3BE3qHOrO HeOa. Co3Be3us, SpPKHUE 3BE3IbI, TUTAHETHI,
UX BUauMoe aBrkeHue. CoJIHeUHas cucTeMa

Connie. ConHeyHasi aKTUBHOCTh. ICTOYHUK SHEPruu
CoiHIa u 3BE3]

3BE3/bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/bI
[JIABHOM I1OCIIEA0BATEILHOCTU. BHYTpeHHEE CTpoeHue
3B€37. COBpEMEHHBIE IIPE/ICTABICHHUS O
IIPOUCXOXKACHNUHU U 3Boronnu CoslHLa U 3BE3]
Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u

neukenne Conuua B [Nanaktuke. ["anaktuku. YEpHbie
JBIPBI B SIAPAX TAJIaKTHK

59

60

Bcenennas. Pa3oeranue ranaktuk. Teopust bosibiioro
B3pbIBa. PenmmkTOBOE M3nydyeHue. MeraranakTruka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

61

KounrpoabsHnas padora «KBanrosas gpusnka
.DIeMEHTBI aCTPOHOMHUHU U aCTPOPUZUKID)

K.p.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMUM B

62 9KOHOMHYECKOM, TEXHOJOTHUYECKOM, COIUAILHON U
THUYECKON cepax AesITeTbHOCTH YeTIOBeKa

63 O6o06maromuii ypok. Poibs u mecto Gpusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4yHOM KapTUHE MUpa
O6o0maromuii ypok. Ponb ¢puzuveckoit Teopuu B

64 (hOpMHUPOBAHKMH MPECTABICHUN O PU3HUECKOU
KapTUHE MHpa
O6o06maromuii ypox. Mecto pu3n4eckoil KapTHHBI

65 MHpa B 0011IeM psly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.
DNEeKTPOMarHUTHAS WHIYKIIHS

67 PesepeHbiit ypok. Onriica. OCHOBbI CrIeUHaLHOI bubnmnoreka [{OK https://m.edsoo.ru/ff0d1784
TEOPUH OTHOCUTEIBHOCTU

68 IIpome:xkyTounasi arrectanusi. Konrpoabnas

padora

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMMEG8



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocemmenuey
» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»

e . 3.PrivkeBnu A. @usnka. 3agaunuk.10-11 knacc. - M.: Ipoda,2015 4. [Tapdentsera O.
®uzuka, 10-11 knaccel. COopHUK 3a7a4

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.Msxumres I'.41., Byxosues b.b., Corckuiit H.H. ®u3uka, 10 kinacc: Yaeonuk. /Ilox pen.
[TapdentneBoii H.A. (6a30Bsiii ypoBeHs). — M: [Ipocsemienue,2020 ®T'OC/YMK
«Dusukay/ Msakumesa .5

2.Msxkues I'.41., Byxosues b.b., Yapyrun B.M. ®u3uka, 11 knacc: Yuebnuk. /Ilox pen.
[TapdentneBoii H.A. (6a30Bblii 1 yriyOneHHbIi ypoBeHb). — M: IIpocsemenne,2021
OI'OC/YMK «Duszuka»/ Mskumesa [".5

. 3.PeivkeBuu A. @usnka. 3agaunuk.10-11 kmacc. - M.: Ipoda,2015 4. [Tapdentsera O.
®usuka, 10-11 kmaccel. COOpHUK 3a71a4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET buotaunoreka I{OK https://m.edsoo.ru/ff0d0e38

videouroki.net ¢ Subscribe https:/
vuroki.ru/fizika 10 klass https:/
vuroki.ru/fizika 11 klassa
HTTPS://RESH.EDU.RU https:/
www.yaklass.rus

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YUYEBHOE OBOPYJOBAHMUE VYue6Hble TaONHIIBI, BUACOMPOSKTOP, TEIEBU30D,
KOMITHIOTEP C BBIXOJIOM B HUHTEPHET

OBOPYJIOBAHME JIJIs1 NIPOBEAEHUS TABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPAIIUM Jla6opatopus L-muxpo Poccust Kommnexc «THA -
naboparopusi cTanaapTHeIN» Mocksa 2016
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