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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoOBHS Ha YpOBHE cCpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOWM 0Opa3oBaTeNnbHOU mporpammbl, mnpencraBieHHbIXx B OI'OC
COOQO, a taxxe ¢ yu€tom QemepaabHOi pabodeii mporpaMMbl BOCTIMTAHUS W KOHIIEIIIAN TPEToJaBaHus yueOHOTO MmpeaMeTa
«Duznuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®denepanuu, peanu3ylolluX OCHOBHBIE 00pa30BaTEIbHBIC
IPOTrPaMMBL.

Conepxanue mnporpaMMbl 1o (U3MKE HAIMpaBiIeHO Ha (POPMHUPOBAHME E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa
obOyuaromuxcst 10—11 kmaccoB mpu oOydyeHuu ux (u3uke Ha 0a30BOM ypOBHE HA OCHOBE CHUCTEMHO-AEATEIbHOCTHOIO
noaxoja. [Ilporpamma no pusuke coorBeTcTBYET TpeOoBanusM @I'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
MeTaIpeIMETHbIM pe3yJibTaTaM OOYy4EeHHs, a TaKKe YYUTHIBAET HEOOXOJUMOCTHh peaTu3allid MEXMPEIMETHBIX CBS3ei
(U3UKHN C eCTECTBEHHO-HAYYHBIMU YUYEOHBIMH INpeAMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LIETM U3Y4YeHHs (PU3UKU Ha
YPOBHE cpeAHero oOmero o0pa3oBaHUsA, IUIAHUPYEMbIE peE3yJbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YJIbTaThl 10

rojiaM o0y4eHus;

e coJiepKaHue yueOHOTo npeamera « Ou3nka» Mo rojgaM 00ydeHHUs.

®du3rKa Kak Hayka 0 HauOoJiee OOIMIMX 3aKOHAX MPUPObI, BBICTYNAsk B KaUeCTBE y4eOHOTO MpEeAMETA B IIKOJIE, BHOCHUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkatoueM mupe. IKOIbHBIN Kypc (U3UKH — CUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOLECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, Oumosiorwent, ¢usnueckoii reorpadueir m actpoHomueil. lcnonb3oBaHue W aKTHBHOE TPUMEHEHHE
(bu3MYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHM B cdepe ISHEPreTUKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, IMOJYYEHHUS HOBBIX MAaTe€pUaioB C 3aJaHHbIMM CBOMCTBaMU M Apyrux. M3ydenuwe (uU3MKH BHOCUT
OCHOBHOM BKJIaJ] B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydammmxcs, B (HopMupoBaHHEe yMEHHUI
MPUMEHSTh HAYYHBI METOJI IO3HAHUSI TIPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAHUM.



B ocHOBy kypca ¢u3MKu AJii YPOBHSI CpeIHEro ooOImero o0pa3oBaHMsS TIOJOXKEH psA HACH, KOTOpbIE MOKHO
paccMaTpUBaTh KaK MPHUHIMIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS TIOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCex
paznienoB (GU3HMKH, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesn eenmepanuzayuu. B COOTBETCTBUU C HEW Marepual Kypca (Ppu3ukd OoOBEeAMHEH BOKPYT (DHU3HUECKUX TEOPHIA.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BEIIECTBE U MOJIE.

Hoesn cymanumapusayuu. EE peanusanus mpenrnoyiaraeT HCIOJIb30BaHWE T'YMaHUTApHOTO MOTEHIMANa (U3UYECKOM
HAyKH, OCMBICJICHHE CBS3U Pa3BUTUS (PU3MKHU C pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc QU3UKM OpearnonaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesn skonocuzayuu peannsyercsi MOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX 3KOJOTHYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTMH, a TakXke OOCYXAEHHsS MpoOieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUECKON O€30MaCHOCTH.

CTep>XHEBBIMU DJIEMEHTAMU Kypca (PU3MKK Ha YpPOBHE CpPEeAHEro 0011ero oOpa3oBaHus SIBISIOTCS (PU3UUYECKUE TCOPUU
(popMupoBaHuE TpPENCTABICHUNA O CTPYKTYype MNOCTPOEHUs (U3MUECKOW TeOopHH, Poju (yHIAAMEHTAIBHBIX 3aKOHOB H
MIPUHLUIIOB B COBPEMEHHBIX NMPEACTABICHUAX O NMPUPOJIE, TPAHULAX NPUMEHUMOCTH TEOPHil, AJI1 ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CHUCTeMHO-IESATEeNbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yercss Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTANILHOM JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX PabOT, KOTOPBIE B Mporpamme 1o pu3nke 0ObeIUHEHBI B
oOIIui CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM TiepedHe J1abopaToOpHBIX padoT, MPOBOIUMBIX
JUIS KOHTPOJISI M OLIGHKH, OCYIIECTBIIIETCS Y4YaCTHHUKAaMU O0pa30BaTeIbHOrO IMpolecca MCXOlsd U3 OCOOCHHOCTEH
IJIAHUPOBAaHMSI W OCHalleHusi kabunera ¢usuku. [lpu 3TOM oOecmneunBaeTcs OBJIaJCHUE OOYYAIOUTUMUCS YMEHHUSIMU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYHUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.



bonpmoe BHUMaHWE YHEIsSETCS PEIICHUI0 PAacYETHBIX M KAdeCTBEHHBIX 3amad. [Ipm sTomM 11 pacu€THBIX 3amad
OPUOPUTETOM SIBIISIFOTCS 33Ja4 C SIBHO 3a/IaHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIONINE MPUMEHSITh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk U UHTETpUpPYs 3HAHUS M3 Pa3HbIX pa3aenioB. JJig KadeCTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIFOTCS 3aJ]aHMsI Ha OOBSICHEHHE MPOTEKaHUs (PU3UYECKUX SBICHUN M TPOIIECCOB B OKPY’KAIOIIEH KHU3HH,
TpeOyromre BpIOopa PU3NIecKoi MOACTH ISl CUTYyaI[iHl MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBercTBun ¢ tpedoBanusiMu ®I'OC COO k martepuaabHO-TEXHHUUECKOMY OOECIEYEHHUIO0 ydeOHOTO Tpoliecca
0a30BbI YpOBEHb Kypca (U3MKHA HAa YPOBHE CPEIHEro OOIIEr0 0Opa30BaHUS JIOJDKEH M3ydaThCS B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3MKK WK B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOunere
(GU3UKU TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000PYyI0BaHUE JJIsl BHIMIOJHEHHUS YKa3aHHBIX B MpOrpaMme mo (pusuke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JleMoHCTpanmoHHOE 000pyIOBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MHUHHMAJIBHOH JTOCTATOYHOCTH H
o0OecreuynBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIUil JUIisl UCCIEIOBAHMS
M3Y4aeMBbIX SBJICHUU U MIPOLIECCOB, AMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.
JlabopaTopHoe o0O0OOpyJOBaHUE JUIsI YYEHUYECKUX MPAKTUUYECKHX padoT QGopMUpPYEeTCsl B BHAEC TEMaTHYECKUX
KOMIUIEKTOB M O0O€CleurBaeTcsi B pacu€Te OJHOTO KOMILJIEKTAa Ha JABYX OOydJaromuxcs. TemMaTHuecKue KOMIUIEKTHI
71a060paToOpHOTO O0OPYIOBAHUS JOKHBI OBITH MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W ITU(PPOBBIX
MpUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.
OCHOBHBIMHU TIEJIIMHU M3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
e (opMmupoBaHHE WHTEpeca M CTPEMJICHUS OOYYaIOIIUXCS K HAyYHOMY H3YYCHHIO TPUPOIBI, DPAa3BUTHE WX
WHTEJUICKTYaJbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE TPEICTABICHWI O HAyYHOM METOJEe TO3HaHWS M (OPMUPOBAHHE HCCIIEIOBATEIICKOTO OTHOIICHHS K
OKPYXKAIOIIUM SIBJICHUSIM;

e (QopMupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara W3yYE€HHUS OCHOB CTPOCHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHUE YMEHHI OOBICHATH SBJICHUS C UCITOJIb30BaHUEM (DU3UICCKUX 3HAHWN U HAyYHBIX JIOKA3aTEIIbCTB;

e (opMupoBanue pencTaBICHNUN O pOJTH (PU3UKH JIJIs1 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.



JlocTikeHre 3TuX Ieneil obecrneunBaeTcs pelIeHUueM CIEAYIOUIMX 3aJad B Ipolecce M3ydeHus Kypca (QU3MKU Ha

YPOBHE CPETHETO 00IIeT0 00pa30BAHHUS:

NpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00IUX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHrE YMEHUN TPUMEHATH TEOPETUUECKHE 3HAHUS JJIs1 OOBSICHCHUS (PU3NUYECKHUX SBJICHUNA B TIPUPOJIC U IS
MPUHATHUS TPAKTUUYECKUX PEIICHUHN B MOBCEIHEBHOMN KU3HU;

OCBOEHHE CMIOCOOOB PeIlICHHUs Pa3IMUHBIX 33]a4 C SBHO 3aJJaHHON (PU3MUeCcKOr MOJIENbIO, 3a/1a4, M0Ipa3yMeBalOIINX
CaMOCTOSTENIbHOE CO3/IaHue (PU3UUECKON MOJIEIH, aJICKBATHON yCIIOBUSAM 3aa4H;

noHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB, UX
BIIMSIHUS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M NPOBEICHUS (PU3NYECKHX SKCIEPUMEHTOB, aHalu3a U
UHTEpIpeTaluu nHOpMAIUK, ONPEACIICHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

CO3/IaHHE YCJIOBUU ISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOU IESITENHHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha yYpOBHE cpeaHero odmiero obpasoBanus orBoautcs 136 dacoB: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipemymaraemeiii B mporpamMme 1o (HU3UKE TepedyeHb J1abOpPaTOPHBIX U TMPAKTHYCCKUX pabOT  SIBISCTCS
PEKOMEHIOBAaHHBIM, YYHTENb JACIAcT BHIOOp MPOBEICHMS J1aO0OpPaTOPHBIX PA0OT M OMBITOB C YYETOM HMHIAMBUIYATHHBIX

0COOEHHOCTEH 00yUaroIUXCH.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O O3HAHUA
®duznka — Hayka o npupoge. Hayunsle MeTOIBI IO3HAaHMS OKpY’Karolero Mupa. Poip 3kcnepuMeHTa U TEOpUM B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (pU3NYECKUX SBJICHUNA M mpoueccoB. Hayunslie runore3bl. @U3NUecKre 3aKOHbI U TEOPHUH. ' paHuUIIbI
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Pounb 1 MecTo (pu3uKu B pOPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI MUpPA, B TPAKTUUECKON AESITETbHOCTHU JTIOACH.
Jlemoncmpayuu
AHanoroBble ¥ U(PPOBbIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanunueckoe armxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOTOo ABMKeHUsA. Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. CloXeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEeHHE. ['paduku 3aBUCMMOCTH KOOpPJIWHAT, CKOPOCTH,
YCKOPEHUS, IyTH U IEPEMEILICHUS MATEPUAIBHOW TOUYKHA OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBrxeHue. [BUKEHUE MaTepUaIbHOW TOYKHU MO OKPY>KHOCTH € MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHass cKopocTh. [lepuos u yactota obpamenus. LleHTpocTpeMutensHoe yCKOpEHHe.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSAIOB, LECMHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, UIUTIOCTPAIUA KUHEMATUUYECKUX XaPAKTEPUCTUK IBUKCHUA.



[IpeobpazoBanyie ABUAKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomoi

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IyTSMH, NPOWIEHHBIMU TEJIOM 3a IIOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKU
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBMKEHUU C HAYAIIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHuUs Tejia, OPOIICHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[Tpuaiun otHOcuTenpsHOCTH [ anmies. [lepBeiit 3akoH HeroToHA. MIHEpIIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeloTOHa A1t MaTepuaibHOM TOYKU. TpeTuid 3aKOH
Hprotona st MatepuaibHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoJbxKeHusl, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJIbXKEHUS U CHUIIa
Tpenust nokosi. Koadduuuent tpenust. Cruna cOnpoTUBIICHUS MPHU JBUKEHUU Tejla B )KUIKOCTH WU rase.

[TocTtynarensHOE U BpalllaTelbHOE JBIKEHUE aOCOIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalieHus. [inedo cusbl. Y CnoBust paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBnenne uHepuUM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3axkon HeroToHa.



N3mepenne cuil.

Crnoxenue cui.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT A€(pOpMaLHH.

HesecomocTs. Bec Teina npu yCKOpeHHOM IOABEME U ITAICHUM.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

HccnenoBanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynsc MaTepuanbHON TOUKH (Tela), CHCTEMbl MaTEpPUANIbHBIX TOYEK. VIMITyJIbC CHIIBI U M3MEHEHUE MMITYJIbCA Tela.
3aKOH COXpAaHEHMS UMITYJIbca. PEaKTUBHOE IB)KEHHE.

Pabota cuibl. MOIHOCTD CHUJIBL.

Kunernueckas s3Heprusi MarepuanbHOi TOUkU. Teopema 00 M3BMEHEHUN KHHETUYECKON SHEPTUU.

[loTenumanbHas »Heprusi. [loTeHManbHas >Heprus ynpyro aehopMUpOBAHHON MpYXUHBI. [loTeHUManbHas sHeprus
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHuuanpHble U HEMOTEHIMAIbHbIE CUIIbl. CBs3b pa0OThl HEMOTEHUMAIBbHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUS MEXaHUYECKON JHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkue yCTpOouCTBa U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, ITPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHIKECHHUE.

[lepexoa NOTEeHIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonvl



N3yyeHune abCOMOTHO HEYNIPYTOIO yAapa ¢ HOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXAaHUYECKOM SHEPIUH Tella Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU U MX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE ABMKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BellecTBa. Mo CTPOCHHS Ta30B, KUAKOCTEH U TBEPABIX Tel
U OOBACHEHUE CBOMCTB BElIECTBA HAa OCHOBE ATUX Mojeliell. Macca u pasmepbl MoJiekys. KonudecTBO BeliecTBa.
[ToctostnHas ABoranapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HICAIbHOTO ra3za. AOCOOTHAs
TeMIepaTypa KaKk Mepa CpeaHel KHHETHYECKON 3HEPTruu TEIJIOBOrO JIBMKEHUA yacTul rasza. lllkana temneparyp KenbBuHa.
I'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporecchl B HACATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe npecTaBieHrne n30MpoLecCOB: H30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, (POTOrpaPuu MOJIEKYJ OPraHMYECKUX COSTUHEHUH.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OnbIThI, I0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUSI.

Mopaenb, nIoCTpUpyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol



Omnpenenenre Macchl BO3lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00BbEMa KOMHATBI, JABJICHHS U TEMIEPATYPBI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmoauHamMuyeckass cuctemMa. BHYTpeHHsIsl 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabota. BHyTpeHHsiE SHeEprusi OJHOATOMHOTO HA€albHOrO Tasza. Buabl Temmonepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TydYEHHE. Y JeNIbHAS TEIIOEMKOCTD BellecTBa. KOIM4ecTBO TEIIOTHI IPH TEIIONepeaye.

[Tonsitue 06 angunabatHOM mpouecce. [lepBrlii 3ak0H TepMoarHAMUKU. [IpuMeHeHe nepBoOro 3aK0OHa TEPMOJIUHAMUKHU K
uzonpoueccam. ['paduueckas unteprperanus padoTs rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtmMocTh PoO1IeCCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHIUOB A€CTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus >HEPrUM B TEIUIOBBIX MalIMHaX.
Kosdouuuent nonesHoro naeiictBus temsaoBod MamuHbl. [{ukn KapHo u ero xod3p@uIMEHT MOJE3HOrO JAEWCTBUS.
DKOJIOTMYECKHE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: JBUraTeNlb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Tena Mpu COBEPLIEHUU PaOOTHI: BBUIET MPOOKH U3 OyTHUIKHU MOJ JEHCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

N3meHeHnue BHYTpEHHEH sHeprun (TeMIiepaTyphbl) Tea Npy TeIionepeaaye.

OnpIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenpHON TEII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHjaeHcaus. Vcnapenue u kunenue. AOCOIMIOTHAS M OTHOCHUTENbHAs BIAXKHOCTh BO3yXa.
Hacepimennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT aBJICHUSI.



Teépmnoe Teno. Kpucrammueckue u amopdHbie Tela. AHU30TPONUS CBOWCTB KPHUCTALIOB. JKHIKHE KPUCTAIUIBI.
CoBpemennble Matepuaibl. [InaBienne u kpuctayM3anus. Y aenbHas TeroTa miasieHus. Cyonumanus.
VYpaBHeHue TerioBoro danaHca.

TexHudyeckre yCTpONCTBA M TMPAKTHYECKOE IPUMEHEHHE: TUTPOMETP M TCHUXPOMETP, KaJlOpUMETpP, TEXHOJIOTHUU
MOJTYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBaHus U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTaJuioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3/yXa.

Pa3znen 4. JaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tel. OJJNeKTpUYecKuid 3apsan. JIBa Buaa 53JEKTpUYeCKUX 3apsiaoB. IIpOBOIHUKH, AMDIEKTPUKH H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHsll snekTpuyeckuid 3apsai. DNeKTpuyeckoe nose. Hanpssk€HHOCTD
ANEKTpUUEcKOro nojs. [[puHiun cynepno3uuu eKTpUIecKuX mnosen. JInHuu HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUMKM U AUDIIEKTPUKH B
ANEKTPOCTATUYECKOM T0JIe. JIN3IIeKTprYecKasi MPOHULAEMOCTb.

DNeKTpoE€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOpa. DHEPTHUSl 3apsHKEHHOTO KOHIEHCATOPa.

TexHuueckue ycTpoilcTBa U MPAKTHUUECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JEKTPOMETP, AJIEKTPOCTATUYECKas 3aluTa,

3a3eMJICHUE DJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpYHHBIA IPUHTED.
Jlemoncmpayuu



Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoencTBre HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpoCcTaTUYECKast 3alUTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh AJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAM IUTACTHUH, PACCTOSIHUA MEXIYy HUMH H
IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHAEH CaTOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mictounuku Toka. Cuina Toka. [IocTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa Lenu.

DNEeKTpUYECKOe COMNPOTUBIIEHUE. YEIbHOE CONPOTUBIEHHE BewlecTBa. IlocnenoBarenbHoe, MapajuiesibHOE,
CMEUIaHHOE COeAMHEHUE MPOBOJHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIeniia. MOIMIHOCTh IEKTPUUECKOTO TOKA.

DJNEKTPOJIBIXKYIAs CUJla U BHYTPEHHEE CONPOTHBJICHUE HCTOYHHMKA TOKA. 3akoH Oma sl MOJHON (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIeKTpOHHAsI TMPOBOJUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTH COMPOTUBIICHHS METAJVIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNpoBOAHMKOB. CBoiicTBa P—N-mepexona.
[TonynpoBOTHUKOBEIE TPUOOPHI.

DNEeKTPUYECKUN TOK B PACTBOPAX U PACIIABAX AJIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUUALINS. DIIEKTPOIH3.

DIEeKTpUYEeCKUil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.



TexHuueckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, PEOCTaT, WCTOYHHKU TOKa,
AIIEKTpOHArpeBaTeNbHbIe MPUOOPBI, IIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKyyMHBIA THO]I,
TEPMHUCTOPHI U POTOPE3UCTOPBHI, IOTYIPOBOAHUKOBBIN IHO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKAa U HAMIPSKEHU.

3aBUCUMOCTh COINPOTHUBIICHHS LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOIIAAM IOMNEPEYHOrO0 CEYEHUS M
Marepuana.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe u3MeEpeHHe >SIEKTPOABWKYIIEH CHibl. KOpPOTKOE 3aMbIKaHHWE TajJbBaHUYECKOIO 3JIEMEHTa M OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBo# paspsia U MPOBOJIUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

N3yyeHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpOABMXKYIIEN CHUIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca usnku 6a30Boro ypoBHs B 10 Kjacce OCyHIECTBISETCS C YUETOM COAECPKATEIBHBIX MEKIIPEAMETHBIX
CBA3EH C KypcaMH MaTeMaTHKW, OMOJOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoswcnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TIIO3HAHUS: SIBJICHUE, HAy4dHbIM (QaxT,
runote3a, Gpuznyeckas BeJIMUnHa, 3aKOH, TeOpus, HaOII0eHIE, SKCIIEPUMEHT, MOJICIMPOBAHIE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHAs (yHKUUs, mapadoia, runepboia, ux rpaukud U CBOMCTBA,
TPUTOHOMETPUYECKUE (YHKIMH: CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.



buonocus: mexannueckoe ABMXKEHHE B KUBOHM mpupone, nuddysus, ocMocC, TEIIO0OMEH KUBBIX OPraHU3MOB (BHIBI
TEIJIONEPEauH, TEMJIOBOE PABHOBECHE), JIEKTPUYECKHE SIBICHHS B )KHMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIC
CBOMCTBa TBEPABIX TEJ, JKUIKOCTEW M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, AJIEKTPOJUTHYECKAs JUCCOLMALIMS,
raJlbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C UCIOJIB30BAHUEM MEXAHM3MOB, YYET TPEHHUS B TEXHUKE, MOJUIMIHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCAa B TEXHHUKE (pakeTa, BONOMET U JPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOJMIBHUK, KOHAULMOHEP, TEXHOJIOTMH MOJYyYEHUSI COBPEMEHHBIX MaTepUaloB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, ANEKTPOHArPEBATENbHBIE TPUOOPHIL, NEKTPOOCBETUTEIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. djaekTpoauHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHUTHl. B3anmoAeliCcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE mojie. BeKTop MarHMTHOW MHAYKIHH.
[IpyHIMI Cynepro3uIMyM MarHUTHBIX nosei. JIuHnn MarHUTHOM MHAYyKUMW. KapTuHa JIMHWI MarHUTHOW MHIYKIMH T1OJIS
MMOCTOSIHHBIX MAarHUTOB.

MaruutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHMN MHAYKIWHA MAarHUTHOTO MOJIS JJIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTeaa. BzauMoaelicTBue mpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuia JlopeHna, €€ MOyJib M HarpaBiieHUE. JIBH)KEHHE 3apssKEHHOM YacTHUIIbI B OJTHOPOJHOM MarHuTHOM noJjie. Pabora
cwiibl JIopeHna.

SIBneHue >IIEKTPOMArHUTHON MHAYKIUH. [IOTOK BeKTOpa MarHUTHOM MHIYKIUU. DJIECKTPOABMKYIIAS CUJIa UHAYKIUU.
3aKOH JIEKTPOMarHuTHOW uHAYKIuu Dapajes.



BuxpeBoe siekTpuueckoe mojie. DIEKTPOABUKYINAS CUJIa UHAYKIUU B MPOBOJAHUKE, ABMXKYIIEMCS MOCTYNAaTEIbHO B
OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYyKTUBHOCTD. SIBJI€HHE CAMOMHIYKIIUU. DIEKTPOABHKYIIAs CUIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHHUE: TTOCTOSHHBIE MATHUTBI, JJIEKTPOMATHUTHI, SJIEKTPOIBUTATEIb,
YCKOPUTENM DJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TTOJIS.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMArHUTHON UHIYKIIUH.

IIpaBuo Jlenua.

3aBUCUMOCTb JIEKTPOABUKYILEH CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHS] MArHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTa HAa PaMKYy C TOKOM.

UccnenoBanue siBIEHUS JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nes 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHumHble KO1e0AHUA



KonebarenbHast cuctema. CBOOOJHBIE MexaHUuYeckue kojeOanusa. ['apmonudeckue koisieOanusi. llepuon, wactoTa,
amruintyna u gasza koiebanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHUeCKU MasiTHUK. Y paBHEHHWE FTApMOHHUYECKHUX KOoJeOaHuH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiit koHTYp. CBOOOIHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM KOJIeOaTeTbHOM KOHTYpE.
AHaJIOTHSI MEXTy MEXaHHYCCKUMHU U DJIEKTPOMarHUTHBIMU KoJieOaHusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B
UJ€ANTbHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienne 0 3aTyxaroumux koyieOaHusX. BbIHyXIeHHbIe MexaHudyeckue KoJsieOanus. Pezonanc. BeiHyXIeHHBIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[Tepemennslil Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ACHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoncTBo, nepeaadya v NOTPEOJICHHE SJIEKTPUYECKOM SHEPIHH. JKOJOTMYECKUE PUCKH TPH
MIPOMU3BOJICTBE AEKTPO3HEPrun. KylbTypa NCIoab30BaHus SJIEKTPOIHEPTUU B IOBCEHEBHOM KU3HMU.

TexHu4yeckre yCTpOICTBA M MNPAKTUYECKOE IMPUMEHEHUE: AJIEKTPUUYECKUI 3BOHOK, T'€HEpPATOp MEPEMEHHOTO TOKa,
JMHUHM 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TIPYKUHHBIN I MAaTEMAaTUUECKUN MAsITHUK).

Hab6nronenue 3atyxarmmmx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUS OT BPEMEHM ) JIJIsl DJICKTPOMArHUTHBIX KOJIeOaHuM.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTUA U KOHIEHCATOPA.

Mopens TUHUY AIEKTPONEpEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomwl

HccnenoBanue 3aBUCUMOCTH TIepHOia MajibIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

Uccnenoanure nepeMEHHOro TOKa B LMK U3 MTOCIEA0BATEIBHO COCIMHEHHBIX KOHICHCATOPA, KaTYIIIKU U PE3UCTOPA.



Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBIL.
[Tonepeunsie u npoaoasHbIe BoJHbI. MHTepdepentns u qudpakins MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBHS U3yUYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuast opuenranus Bektopos E, B, V B
ANEKTPOMArHUTHON BoyHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, MPEJOMIICHHE, MNOJspu3auus, Iudpaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHNe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHn4yeckre ycTporucTBa U MPAKTUIECKOE MPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI, YJIBTPAa3BYKOBAsl TUAarHOCTUKA B
TEXHUKE U MEJUIIMHE, pajiap, paJuoNpUEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnatepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOMW PE30HAHC.

HabGnroneHue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnegoBanue CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH: OTpaXkeHHE, MpeJoOMIICHHe, Mojspu3auus, Iudpakius,
uHTEephEpEeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeiHOE pacnpocTpaHeHHWe CBeTa B OJHOpoAHOM cpene. Jlyu cera. Toueunslii
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0pakeHuii B IIIOCKOM 3epKajie.



[Ipenominenue cBera. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCONIOTHBIA MMOKa3aTenb npeinomiieHud. [lonHoe BHyTpeHHee
orpaxenue. IIpenenpHplil yroi noJHOrO BHYTPEHHETO OTPaKEHUS.

Hucnepcust ceeta. CioxHbII coctaB Oenoro cBeta. LIBer.

Cobuparonye u pacceuBaroniye JMH3bl. ToHkas auH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl Cuja TOHKOW JIUH3BI.
[TocTpoenne M300pakeHUA B COOMPAIONTNX M PACCEHMBAIOIMIMX JUH3aXx. DOopMylia TOHKOW JIMH3BI. YBEIWYEHUE, TaBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MHtepdepenuus ceta. KorepeHTHblEe HCTOYHUKU. YCJIOBHS HAOMIOJEHUS MaKCUMYMOB H
MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeéTka. YciaoBue HaOMIOEHUA TJIABHBIX MAKCUMYMOB IIpU MaJCHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKM, Jyna, (oroammapaT, MPOEKIMOHHBIA ammnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIIETKA, TIOISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpocTpaHeHUE, OTPAKEHHUE U MpeioMiieHue cBeTa. OnTudyeckue npuoopsl.

[TomHOE BHyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB M300paXKeHU B JIMH3AX.

Mopenn MUKpOCcKoma, TEJIECKOIA.

Habmronenue natepdepeHnu crera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ moMouIbI0 AUGPaAKIXOHHON PEIETKY.

HabGnronenue nossipusaiinu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomoi



N3mepenue nokasaress IpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Habutoienue nucnepcuu cBera.

Pazgea 6. OcHOBBI clIeIUAIBHON TEOPHUH OTHOCHTEILHOCTH
I'paauiel  IPUMEHMMOCTH  KJIACCMYECKOM MeXaHUKH. llocTymarel cnenuanbHOM — TEOpUH
MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETA B BAKyyM€, IPUHIIMI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILEHUE JJINHBI.
DHEpPrust U UMITYJIbC PEIATUBACTCKON YaCTULBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTULIBI. DHEPTHUS MTOKOS.

Paszpnes 7. KanToBas ¢pusuka
Tema 1. dnemenmovlt K6AHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBA3M 3HEPrUu POTOHA € €r0 YACTOTOM. DHEPIUs U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTe u uccinenoBanue Gpotoddpdexra. Onbitel A. I'. CtoneroBa. 3akonbsl GpoTodPdekra. YpaBHeHne DWHIITESHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
Hasnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE IENCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHe: (POTodIeMEeHT, (DOTONATUYUK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otorh(HexT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.
HccnenoBanue 3akoHOB BHeELHETo (poToaddekra.
CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma



Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -wactuil. [lmanerapras momens atoma. IlocTymater
bopa. M3nydyenne u nornouieHue (HOTOHOB MPHU MEPEXOE aToMa C OJHOTO YPOBHS SHEPTUU HA APYroil. Buasl ciekTpos.
CnexTp ypoBHEHN S3HEPTUH ATOMA BOJAOPOJA.

BosnnHoBeble cBoiicTBa yacTuil. Bonnsl ae bpoina. KopnyckyIsapHO-BOIHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIM aHalu3 (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopguens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenune nuHEHYaTOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIEePUMEHTBI, JTIOKA3bIBAIOIIUE CIOKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmbiThl Pesepdopna mo
OTpENETICHUI0 COCTaBa paguOaKTUBHOrO wu3nydeHus. CpoiictBa anb(da-, Oera-, ramma-usnydeHus. BriusHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OtkpeiTHEe npoTOoHa M HelTpoHa. HyknonHas moxens snpa I'eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anapa. M30rtorsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyyenue. 3aKOH paJuoaKTUBHOTO pacnajia.

DHeprus CBsS3M HYKJIOHOB B simpe. Snepubie cuibl. Jlepext maccer sapa.

S nepHble peakunu. Jlenenue u CUHTES sI€Ep.

Anepnsiit peaktop. TepmosiaepHbIii cuaTe3. [Ipo0aeMbl U TepCeKTUBDI SAISPHON IHEPTETUKU. DKOJTOTUUECKUE ACTICKTHI
SIEPHON DHEPIETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeTonabl HaOJIFOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
OyHaamMeHTaNbHbIe B3auMOeiCTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHHUeCcKHe YCTPOWCTBA M MPaKTHYECKOE NMPHUMCHCHHUE: JO3MMETp, KaMepa BuilbcoHa, sIICpHBIN peakTop, aTOMHas
oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Orarbl pa3BUTHA aCTPOHOMHUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3nHoro HeOa. Co3Be3nus, ssipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBHIKEHUE.

ConneuyHas cucrema.

Connue. Conneynass akTWBHOCTbh. Mctounumk sHeprun ConHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAKTEPHUCTHKH.
JnarpaMMa «CHEKTpaJIbHbI KJACC — CBETUMOCTBY». 3BE3/bl TJABHOM MOCIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBb» Il 3BE3] TJIABHOM IOCJIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpEMEHHBIE NPEICTABICHUS O
MIPOUCXO0XKICHUH U 3BosroMK ConHIa 1 3BE3/1. DTalbl )KU3HU 3BE3L.

Mueunsiii [Iyte — Hama 'anaktuka. [lonoxxenue u npmxenne Connua B ['amaktuke. Tunbl ranmaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE NbIPHI B Apax ralakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe
U3JIy4YEHHE.

MacrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKXEHHBIM IJ1a30M C UCTOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN JJIs1 OTIPEACTICHUS TIOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO /1aTy: OCHOBHBIE c03Be3/1usi CeBEpHOTo MONyIIApHUs U SIPKHUE 3BE3/IBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maruee NOBTOpeHUE

Ponb ¢u3nku m acTpoOHOMHUH B SKOHOMHUYECKOM, TEXHOJOTUYECKOW, COIMAIIBHON U ITHUECKON cepax NeaTeIbHOCTU
Yesl0oBeKa, POjb U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOW KapTUHE MHpa, posib (PU3NYECKOW TEOpPUU B
dbopMUpOBaHUN TpPEACTABICHUN O (U3MUEecKO KapTWHE MHpa, MECTO (U3MUECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce oCylecTBIsIETCs C yUETOM COAEPKATENbHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJIEHWE, HAy4yHbIH (akT,
rUNoTe3a, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IIPOCKUMM HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKLMHA, MPU3HAKK NMOJOOUS TPEyroJIbHUKOB, OINpENEIeHHE IUIOUIaAN IUIOCKUX (Uryp u
o0bEMa Te.

buonocus: snexTpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJieOaTEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTHUUYECKUE
SIBJICHMSI B )KMBOM IPUPOJIE, IEUCTBUE paJuallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIBHBIA aHAIIN3S.

l'eoepagusa: MarHuTHBIE TONIOCa 3€MIIH, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, IpeICKa3aHue
3EMJIETPSACEHUM.

Texnonocus: JIMHUM 3JEKTPONEpPENad, T€HEPATOp NEPEMEHHOIO TOKA, 3JIEKTPOABUTATENb, MHAYKIMOHHAS NI€4b, pajap,
panuonpuéMHUK, TEJNEeBU30p, aHTEeHHA, TenedoH, CBY-neuyb, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJTHEYHas
OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenmera «®Pusnka» Ha ypoBHE cpelHero oodiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
00ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MIPEAMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeaMera «Pu3MKay OJKHBI OTPa)XaTh TOTOBHOCTh UM CHOCOOHOCTB
oOy4aroluxcsi pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOM BHYTPEHHEH MO3ULMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALlU/, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOUIUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUCKOTO
oOIIeCTBa, pacIIUPEHUE KU3HEHHOTO ONbITa M OMNbITA ACSITEIBHOCTH B MPOLIECCE peaIu3allid OCHOBHBIX HaIPaBJICHHM
BOCIIMTATEINBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh T'PAXIAHCKON IMO3UIMU O0O0YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTrO
00111eCTBa;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUYECKIX T'YMAHUCTUUYECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECcaxX I'Pa)KIaHCKOIro OOIIECTBa, y4acTBOBAaTh B CAMOYIIPaBICHUU
B 00pa3oBaTeNIbHOI OpraHu3aluy;

YMEHHUE B3aUMOJIHCTBOBATH C COIMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (DYHKITMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIESTEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI .

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUICKUX YUYEHBIX B oOnacTh (pU3MKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:



c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYALMI0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPaBCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTEeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HIECKOI HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K pa3Iu4HbIM chepaM MpoPecCUOHANbHON AESITENbHOCTH, B TOM YUCJE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiiel npoeccuu U peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TIaHBI,

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCTH (PM3UKU HA IPOTSXKEHUU BCEU KU3HU;

6) 9K0JI0rHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYphl, OCO3HAHHUE ITI00ATLHOTO XapaKTepa HIKOJIOTHYECKUX MTPOOIeM;

IJIJAHUPOBAHKME U OCYILECTBIICHUE JIEWCTBHI B OKPYXKAlOLIEH CpeZie Ha OCHOBE 3HAHUS LIEJIE YCTOMYMBOIO Pa3BUTHS
YeJIOBEUYECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH 3KOJOTUYECKON HAITPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUM 10 (PU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOI HAYKU;

OCO3HaHUE LIEHHOCTU HAYYHOMU J1eATEIbHOCTH, TOTOBHOCTh B MPOLECCE M3YUYEHUS (PU3UKH OCYIIECTBIISATh MPOECKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbHOCTh UHANBUYABHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEITENBHOCTH, 33/1aBaTh MTAPAMETPhl U KPUTEPUHU UX JOCTHKECHUS;



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PHU3NYECKUX SBICHUSX;

pazpabaTheiBaTh IIAH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajiu3a HWMEIONMIUXCS MaTepUadbHBIX M HEMaTepUaIbHBIX
PECYpCOB;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIICHUBATh PUCKU IMOCIEICTBHIMA
NeSTEHHOCTH;

KOOPJIMHUPOBATH U BBHITIOIHATE PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEeM.

ba3zoBble ucciaeaoBare/bcKue 1eiCcTBUA:

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU OHATUSIMU U METOJIaMU (PU3NYECKON HAYKU;

BJIQJICTh HaBBIKAMHU YYCOHO-HCCIIEIOBATEILCKOW M MPOCKTHOW IEATEILHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHHs 3a7a9 (PU3NUECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3TUIHBIX
METO/IOB IMO3HAHMUS;

BJIAJICTh BUJIAMHU JICSITEIbHOCTH T10 MOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIlUH, TPEOoOPa30BaHUIO U MPUMEHEHHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TTPUYMHHO-CJICICTBEHHBIC CBS3U M aKTYaJU3MPOBATh 3aJady, BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOIUTh
apTyMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TapaMeTPhl K KPUTEPUHN PEIIICHHUSI,

aHAJIM3UPOBATh TIOJYUYCHHBIE B XOJIE€ PEIICHUS 3a/ladyd pPe3yJIbTaTbl, KPUTHYECKU OIICHUBATH WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIIOBHSIX;

CTaBUTHh W (OPMYIHPOBATh COOCTBEHHBIC 3a/ladyd B OOpa30BaTEIBHOW IEATEILHOCTH, B TOM YHCJIC MPH H3YYCHHH
bu3uKy;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPEHOCUTDH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KU3HEICATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00I1acTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OpUTrHHAILHBIC TOAXOABI U PEIICHHUS,

CTaBUTb MPOOJIEMBI M 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:



BJIQ/ICTh HABBIKAMHU TOJy4YeHHUs HHPOpMauu (PU3NUECKOTO COJIEp)KaHWsS U3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh TMOUCK, aHAIM3, CUCTEMATH3AlMI0 W HMHTEPHIpETalio WH(pOpMAalMKU pa3TUYHBIX BUAOB H
(dbopM npeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINH;

UCIIONIb30BaTh CPEJICTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OPTaHM3AIlMOHHBIX 3a7ad C COOJIIOJIEHUEM TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepekeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOIO COJAEPKAaHUS B pa3MYHbIX (popMarax ¢ yuéTOM Ha3HAu€HUS MHPOpPMAIMH U LEJIEeBON
ayJIUTOpUH, BbIOMpast ONTUMAJIBbHYIO (OpMY MPEICTABICHUS U BU3yaIu3alluu.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYILIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHPIMKTHBIX CUTYal[Uil U CMAT4aTh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BbIOMpATh TEMATUKY M METOJAbl COBMECTHBIX JAEHCTBHUM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXkJIOTO UJIeHa
KOJIJIEKTUBA;

IIPUHAMATh LEIN COBMECTHOW IEATEIBHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH IEHUCTBUS IO €€ JNOCTHKEHHIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTb pOoiad C y4ETOM MHEHUN YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa M KaXKIOTO0 yYaCTHHKAa KOMaHAbl B OOUIMI pe3ylbTaT Mo pa3pabOoTaHHBIM
KpUTEPUSIM;

MpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIECH C MMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX CHUTYalUsX, MPOSABIATbH TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATUBHBIM.



PeryasiTuBHble yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISITh TO3HABATENbHYIO JEATEIbHOCTh B 00JAaCTH (M3UKM U aCTPOHOMHUU, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEIBHO COCTAaBJISITh IUJIAH PELICHHS PACUETHBIX W KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHHUS MPAKTHYECKOU
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUH;
JaBaTh OLICHKY HOBBIM CUTYalUsIM;
pactIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;
JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHUBATh TPUOOPETEHHBIN OIBIT;
croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO HBPYAUIIMA B 00jacTu (U3UKH, TOCTOSHHO TOBBIIIATh CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYAalMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEIISIM;
BJIaJICTh HABBIKAMU MO3HABATEILHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MTPOIIECCOB,
UX PE3YJIbTAaTOB U OCHOBAHMIA;
UCIIOJIB30BATh MPUEMBI pedICKCUN ISl OLIEHKH CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIEHUS M0 UX CHUKEHHUIO;
MIPUHUMATH MOTUBBI M apPTYMEHTHI APYTUX MPU aHAIIA3E PE3YJIbTATOB JICSITEIbHOCTH;
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX MPH AHAJU3€E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B mporiecce qoCTHXEHUST JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS MPOTPAMMBbI 1O (PU3MKE JIJIsi YPOBHS CpeHEro oOIero
o0pa3oBaHus y 00y4arOIIMXCcsi COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPENoaraiuii copMIUpPOBAHHOCTS:



CaMOCO3HAHUS, BKJIIOYAIOIIETO CIMOCOOHOCTh TOHHMMATh CBOE HMOLMOHAIBHOE COCTOSHUE, BHUAETH HampaBlCHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHME IIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CIIOCOOHOCTB aJIJallTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEI MOTHBAlLlMU, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTMIKEHUIO LEJIH U yCNeXy, ONTUMHU3M, WHUIIMATUBHOCTD,
YMEHHE JIEVCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIIATUHM, BKIIOYAOMIEH CHOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIMX, YYHUTBIBATh €ro IpH
OCYILIECTBIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C JPYTMMM JIFOJbMH, 3a00THUThCH,
MPOSIBJISITH HHTEPEC U PA3pEIIaTh KOH(IUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenust B 10 kiaacce npeameTHbie pe3yabTaThl HA 0230BOM YPOBHE JOJDKHBI OTPa)kaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

J€MOHCTPUPOBAaTh Ha MpPUMEpax posib U MEeCTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHUM, B IPAKTUYECKOU €SI TEIbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHUIIBI TPUMEHEHHUSI U3YYEHHBIX (U3MUECKUX MOJENEH: MaTepuagbHas TOYKa, WHEpUUaIbHas CUCTEMaA
oTcuéTa, aOCOJMIOTHO TBEPAOE TENO, MJCANbHBIA Ta3, MOAEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOUYCHHBIH
AIIEKTPUYECKUI 3apsi]l IPU pelieHuu GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IPOLECChl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM CTPOCHMSI BEIIECTBA M D3JIEKTPOJAMHAMHUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE
JBUKEHUE, CBOOOHOE Ma/ieHUe Tell, IBMXKEHHE MO0 OKPY>KHOCTH, MHEPIMS, B3auMojieicTBre Tel, Au(dy3us, OpOyHOBCKOE
JABUKEHHE, CTPOEHHUE >KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE O00bEMa Teld MpU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE
paBHOBeECHE, HCIAPEHNE, KOHICHC AN, IUIaBICHUE, KPUCTAJUIM3aLusl, KUIIEHUE, BIa)KHOCTh BO31yXa, MOBBILIEHUE JTaBJICHUS



rasa Ipu €ro HarpeBaHWU B 3aKPBHITOM COCYIE, CBA3b MEXKIY NapaMeTpaMH COCTOSHUS Tra3a B U30MPOIECCax, dICKTPHU3AIIHS
TEJ, B3aUMOJICHCTBHUE 3apsJI0B;

OIMHCHIBATh MEXaHUYECKOE JBUKCHHE, UCTIONB3Ys (DM3MUECKUE BETUIMHbI: KOOPANHATA, IyTh, IEpEeMEIIeHIE, CKOPOCTh,
yCKOpEHHUE, Macca Tella, Chjla, UMITYJIbC Tella, KMHETUYECKash SHEpTus, MOTCHIMAIbHAs SHEPTus, MEeXaHWueckas padorta,
MEXaHWYEeCKass MOIIMHOCTh; TPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3WUYECKUA CMBICT HCIOJb3YEeMBIX BEIWYWH, UX
0003HAaYCHUS U SAUHUIIBI, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PH3NYECKYIO BEIUUUHY C IPYTUMHU BETHIMHAMU;

OMKCHIBATh W3YUCHHBIC TETUIOBHIE CBOWCTBA TEJ M TEIJIOBBIC SBJICHUS, UCIONB3YS (PU3NUECKHE BEITUYHHBI: JTaBICHUC
ra3za, TeMIeparypa, CpelHssl KHHETHYeCKash DHEpPrusi XaOTHUYECKOTO JBIKEHUS MOJIEKYJ, CpeIHEKBaJpaThUdHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSA HHEpPrus, pabora raza, KOd(PPUIMEHT TMOJE3HOTO JEWUCTBHUS TEIJIOBOTO
JBUTATENSI; TPU OMHCAHWUHM TIPABWJIBHO TPAKTOBATh (DM3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS H
€AMHUITBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BETUYHHY C APYTHMH BEIMYHHAM,

ONMKCHIBATh HW3YYCHHBIC JJIEKTPUUECKHE CBOMCTBAa BEHIECTBA M AJIEKTPUUECKHE SIBJICHUS (TIPOIECCHI), HCIOIb3YS
(bu3MYecCKUue BEIMYUHBI: JJIEKTPUUECKHUI 3apsll, AJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA, TMOTEHIUAN, pPa3HOCTh
MOTEHIMAJIOB; MPH ONMUCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJB3YEMbIX BEIWYUH, UX OO0O3HAYCHUS U
SIMHUITBL;, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHATM3UPOBaTh (YM3UYECKUE TPOIIECCHl U SBJICHHSI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXAaHHUUECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, PUHIIUTL
CYNEpIIO3UIIMA CHWJI, TPUHIIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJSIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEHEH KMHETHUECKOW SHEPTHH TEIUIOBOTO ABMKEHUS MOJICKYJI ¢ a0COTFOTHOM
TEMIIepaTypOH, MEepBBI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsja, 3akoH KysoHa, mpu 3Tom
pa3iuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKoe BBIpAKECHHWE M YCJIOBHs (TpaHHIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIUIMBI JCUCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3ivyaTh YCIOBUS HX
0€301acHOT0 MCIIOJB30BaHMS B TIOBCETHEBHOM KU3HH;



BBITIOJHATh KCIEPUMEHTHI MO HMCCIEAOBAHUI0 (DU3MYECKUX SIBICHUN M TMPOILECCOB C HCIOIB30BAHHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh IpobiieMy/3afadyy M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHus, IPOBOIUTE OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYILECTBIIATh MPSAMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIUYMH, NPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO
M3MEPEHHS U UCTIOJIb30BATh U3BECTHHIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUH;

UCCIIEIOBATh 3aBUCHUMOCTH MEXIY (U3MUECKUMU BEIMYMHAMH C HUCIOJIb30BAHUEM MPSMBIX H3MEPEHM, MPU ITOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJIYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYMH B BHJE TAOIUI[ U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIECIOBAHNUS;

co0ro1aTh NpaBuiia 6€30MacHOro TpyJla MpU MPOBEIECHUHU UCCIIEI0OBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-
MCCIIEIOBATENIbCKOM W TPOEKTHON JESITeTbHOCTH C HCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOHCTB W J1a00OpaTOPHOTO
000py1oBaHUs;

pelath pacy€THbIE 3a/1a4Ml C SIBHO 33JJaHHOW (PM3MYECKON MOJENBIO, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U MPUHIUIBI, Ha
OCHOBE aHaliM3a YCJOBHS 3aJayd BBIOUPATh (DU3MUECKYIO MOJIEIb, BBLACIATH (PU3NYECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXOoauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJTYYEHHOIO 3HA4YE€HUS (PU3HUECKOM
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYX ACHHWI C OMOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh MpPU pEUIeHMH Y4yeOHBIX 3a/lad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU [JJsl TIOUCKa,
CTPYKTYpUPOBAHUS, WHTEPIPETAIIMA W TPEACTABICHUS y4eOHOW W HAYYHO-TIOMYJISIpHON WHGOpMAIuu, TMOTYyYEeHHOW H3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaIoIller0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA TO (PU3MKE B IMOBCEAHEBHOM XU3HU I oOecredeHus Oe30MacHOCTU TPHU
oOpalieHuu ¢ MpuOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, IS COXPAHEHHsI 3JI0POBbSI M COOIIOIEHUSI HOPM DKOJIOTHIECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;



paboTaTh B TPYIIE C BBIMOJHEHHUEM PA3IMYHBIX CONUAIBHBIX POJICH, IIAHUPOBATh PaOOTy TPYIIIBI, PAIMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W IUJIAHUPOBATH NIEATEIHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBAaTHO OIICHWBATh BKJIAT
Ka)KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMON TPOOIIEMBI.

K xonity oO0yuenust B 11 kjacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (pu3uku B (POpMUPOBAHMHM COBPEMEHHOW HAYyYHON KapTHHBI MUpa, B
pPa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B IPAKTUYECKOM ACATEIBHOCTH JIIOAEH, LEIOCTHOCTh W E€IMHCTBO
(bu3MYEeCcKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJCINICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsii, Jyd CBeETa,
TOYEYHBIM KCTOUHUK CBETA, SIICPHASI MOJICNIb aTOMa, HYKJIOHHAs! MOJIeJIb ATOMHOTO Si/jpa MpH pelieHu PU3NIECKUX 3a/ay;

pacrio3HaBath pU3NUECKUE SBJICHUS (ITPOIIECChI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB 3JICKTPOJUHAMUKH U KBAHTOBOM
(bU3UKU: dJEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JICUCTBHS TOKA, B3aUMOJICUCTBHE
MAarHuTOB, 3JICKTPOMArHUTHAs WHIYKLHS, AEHCTBHE MArHUTHOTO IOJS HAa MPOBOJHUK C TOKOM W JBMOXKYIIUWCS 3apsl,
ANIEKTPOMATHUTHBIE KOJIGOAHUST W BOJIHBI, TPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHHUE,
uHTephepeHus, audpakius W NoJisipu3anusl CBeTa, OUCIepcus cBera, (QoTolanekTpudeckuil >¢gdext (hororddekr),
CBETOBOC JIaBJICHHME, BO3HUKHOBEHHE JIMHEWUYATOro CIEKTpa aroMa BOJOPOJia, €CTECTBEHHAasT U HWCKYCCTBEHHAs
PaaNOaKTUBHOCTB;

OMKCHIBATH N3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKHE, MATHUTHBIC, ONITUYECKHE, DIIEKTPUUECKYIO TPOBOAUMOCTD
Pa3JIMUHBIX CPENl) U DJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCTIOJB3Ys (PU3UYECKUE BEIMYMHBI: DJICKTPUUYECKUN 3apsij,
CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, JICKTPUIECKOE COMPOTURIICHUE, Pa3HOCTh MOTEHIIMAIOB, SJICKTPOABIDKYIIAS CUJIA,
paboTa TOKa, WHAYKIMSA MArHUTHOTO T1OJis, cuiaa Awmmepa, cuia JlopeHla, WHIYKTUBHOCTb KATYIIKH, DJHEPTHUS
ANEKTPUYECKOTO M MArHUTHOTO TOJIEH, MEPHOJ] U YacToTa KoJeOaHWil B KoJeOaTelIbHOM KOHTYpE, 3apsii M CHJia TOKa B
MPOIIECCE TAPMOHUYECKHUX AJICKTPOMATHUTHBIX KOJIeOaHuH, (POKYCHOE PACCTOSIHUE M ONITUYECKAst CUJIA JIMH3BI, PU OTIHCAHUH
MPaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEIMYMH, UX O0003HAUYCHHS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUUHAMU;



OMKCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHHUS ¥ TIPOILECCHI, HCHOJIB3YSd (U3UYECKUE BEIWYUHBI: CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JTMHA BOJHBI M YACTOTA CBETA, DHEPTHS U UMITYJIbC (POTOHA, TIEPHO/T TTOJTypacmaaa, SHEPTHsI CBSA3H
aTOMHBIX sI7Iep, TIPU OTMHMCAHUW TPABWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOJIB3YEeMbIX BEIHYMH, UX O003HAYCHHS U
CIMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINC JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU BEITUYUHAMH, BBIYHACIIATH
3HaYCeHUE (DU3UICCKON BEITMYNHEI;

aHATM3UPOBATh (PU3NYECKHUE TIPOIIECCHl U SBJICHHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI U MPUHIIUILL 3aK0H OMa, 3aKOHBI
MOCJICOBATEIBHOIO M MAapaJlIeIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH 3IE€KTPOMAarHUTHON
WHIYKIUW, 3aKOH MPSMOJIMHEHMHOrO0 pPAaCIpOCTPAHEHMs] CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI INPEJIOMIICHUS CBETa,
ypaBHeHHe DiHIITeNHHa 715 HoTodPdeKTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH COXPAHEHHUS! MMITYJIbCa, 3aKOH COXPAHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MacCOBOTO YHCIa, MOCTyIaThl bopa, 3aKoH pajinoakTUBHOTO paclaja, Ipu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPDAKEHHWE W YCJIOBHS (TpaHMIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpEeIeNIATh HAPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsl TPOBOTHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHia;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJiOM, TOHKOM JIMH301;

BBITIOJTHATH DKCIIEPUMEHTHI 10 HCCIICAOBAHHMIO (DU3MYECKUX SIBJICHUN W TIPOIIECCOB C HCIIOIB30BAHUEM TMPSMBIX H
KOCBEHHBIX H3MEPCHHIA: TpH 3TOM (POopMyIHpoBaTh MpobdieMy/3amady W THIIOTE3Y Y4eOHOTo 3KCIEpHMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BEIMYMH, TIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIOCOO
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

HCCJICIOBATh 3aBUCHUMOCTH (DPU3MYCCKUX BEIIMYUH C MCIIOJIb30BAHMEM MPSMBIX H3MEPCHHUI: TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3YNIBTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYHMH B BUJE TAOMI] U rpadKOB, JCiIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHNUS;

coOmro/1aTh MpaBwiia 6€30MacHOT0 TPy MPU MPOBEICHUN HCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
MCCJICIOBATEIIbCKOM M TIPOCKTHOM JIESATEIbHOCTH C HCIIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000py10BaHU;



pemath pacy€THHIC 3a/1a4M C SIBHO 33JJaHHOW (M3UYECKON MOJEIBIO, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U MPUHITUIBI, Ha
OCHOBE aHaliM3a YCIOBHS 3aJaydl BBIOMPATh (U3MYECKYI0 MOJENb, BBIICIATh (PU3NUECKHE BETUYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE [JIs1 €€ pELICHUs, NMPOBOJUTH Pacué€Thl M OLEHUBATh PEANbHOCTh IOJYYEHHOI'O 3HAYEHHUs (U3HUYECKOU
BEJINYMHBI;

pelmaTh KadyeCTBEHHBIE 3aa4yd: BBICTPAUBATh JIOTMYECKM HEIMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHU C OMOpPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIIONIb30BAaTh MpPU pEUICHHH Yy4eOHBIX 3a/ad COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTUU JJsl TIOUCKA,
CTPYKTYpUPOBAHUS, MHTEPIPETALIMM U NPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJISpHON MHGOpMalluu, MOJYyYECHHOW WH3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyt0 HH(POPMAILUIO;

OOBSACHATh MPUHIUIBI ACUCTBUS MAILKH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ivyaTh yCIOBUSA MX O€30MaCHOIO
WCIIOJIb30BaHUs B IOBCEHEBHOW KU3HU;

IPUBOJUTh NPUMEPHI BKJIAJa POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIETr0 MUpPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHMSA MO (PU3MKE B IMOBCEIHEBHOM XU3HU Uil oOecriedeHus Oe30MacHOCTU IpHU
oOpanieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMUCTBAMM, JIJISi COXPAHEHUS 3/10POBbs M COOIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpYIIE C BBHIMOJIHEHUEM PA3IUYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh PadOTy TPyMIbl, ParOHATBHO
pacnpenenaTb 00S3aHHOCTU M IUIAHUPOBATh JESTENbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aleKBaTHO OLICHUBATh BKIJIA[
Ka)KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE paccMaTpUBaeMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo
Ne 4acos 3
JIEKTPOHHBbIE U (POBLIE
n/ Tema ypoka Ko P mHpp
0 Bcer Hara o0pa3oBaTejibHbIE PeCypChl
HT
0
p
Beoanublil nHecTpykTax 1o Th dusuka — Hayka o
1 npupoje. HayuHnbie MeTO1bl IO3HAHUS OKPYKAIOIIETO 1 bubamorexa LOK
PHPOAE. HayH A pyao https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 MecTo pu3uku B pOpMUPOBAHNUN COBPEMEHHOM
2 HAY4YHOU KapTHUHBI MUPA, B TPAKTUUYECKOU JIEITEIHHOCTH 1 brbmmorexa LTOK
yi . P pa, BIIp https://m.edso0.ru/ff0c3508
0 (571
Mexanunueckoe aBrxeHne. OTHOCUTENbHOCTh
3 MeXaHW4YecKoro aBmwkeHus. [lepemenienne, CKOpocThb 1 bubmmorexa LOK
A - iepemettt > CXOP ’ https://m.edsoo.ru/ff0c3620
YCKOpEeHHue
bu6nuoreka [IOK
4 C 0 1 1
TapTOBAs KOHTPOIBHA paboTa https://m.edsoo.ru/ff0c33e6
5 PaBHOMEpHOE NMPAMOJIIMHENHOE ABUKEHHUE 1 bubmmorexa LIOK
p p a https://m.edsoo.ru/ff0c372e
6 PaBHOyCcKOpeHHOE IPSIMOIMHEMHOE IBUKEHUE 1 bubmuoreka [JOK
CBoOoaHoe magieHre. Y cKopeHnue cBOOOHOTO TaICHHS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nBuxkenue. [[BuxeHne MaTepuaabHOU 1 bubmuoreka [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocuTensHocTH ["anunes. UHepuunanbHbIe 1 bubmmorexa [JOK
cucremsl orcyera. [lepBsiii 3akoH HeroTOHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHumn cynepno3suuuu cui. 1 bubnmoreka [JOK

Bropoii 3akon HeloTOHA 1711 MaTepuaibHON TOYKH

https://m.edsoo.ru/ff0c3be8
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bu6nuoreka [IOK

10 Tpernii 3axodH HproToHa UIsT MaTepUaILHBIX TOYEK
P P https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTo Tsarorenus. Cuna tspxkectu. [lepsast bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6nuoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaguument tpenuns. Cuna
13 COIIPOTHBJICHMS IIPH IBDKCHUH TEJa B XKUAKOCTH WU bubmorexa HOK
p p https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpamareIbHOS ABMKCHUE a0COITFOTHO
14 TBEpAOro Tena. Moment cuinbl. ITneuo cubl. YciaoBus bubnnorexa LHOK
P ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPIOTO Tea
Nmnynbc MaTepuanbHOU TOYKU, CUCTEMbBI MAaTEPUAIbHBIX
15 Touek. UMITyIIbC CHibl. 3aKOH COXpaHEHHUS HMITYIbca bubmorexa [JOK
’ y i P Y ' https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE ABMKEHIE
PaGota u momrHOCTh cuibl. Kunetnueckas sHeprust
16 MaTepHalbHOI Touku. Teopema 00 H3MEHESHUH bubmorexa [JOK
p N ’ p https://m.edsoo.ru/ff0c4502
KUHETHUYECKON SHEpTUH
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprUs
17 Tipyro n1ehOpMUPOBAHHOM T nHubl. [loTeHnuanspaas bubnmorexa [IOK
yHpyr pMHP PYFUHEL https://m.edsoo.ru/ff0c461a
SHEPTHs Tela BOJIM3H MOBEPXHOCTH 3eMITH
IloTeHnmanbHbBIE U HENOTCHIIMAIBHBIE CUJIBI. CBSI3b
18 paboThl HEMOTEHIIMATIBHBIX CUJI C U3MEHEHHEM bubmmoreka [JOK
MEXaHNYECKON DHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUs https://m.edsoo.ru/ff0c478c
MEXaHUYECKON IHEPTUU
JlabopaTtopHas pabota «lccnenoBanue cBsizu padOTHI
19 CHUJIBI C UBMCHEHUEM MEXaHUYECKON SHEPTUH Tella Ha
MIpUMEpE PaCTHKEHUS PE3UHOBOTO JKT'yTay
20 Konrtponsnas padora no teme «Kunematuka. JluHamuka. bubmmoteka [JOK

3aKOHBI COXpPAaHCHUA B MEXaHUKE»

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE NOJO0XKEHUS MOJIEKYIIPHO-KMHETUYECKOU

bubnuoteka LIOK

21
teopuu. bpoyHoBckoe aswmwkenue. dubddysus https://m.edsoo.ru/ffOc4dc2
https://resh.edu.ru/subject/lesson/3731/s
XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHIL tart/47858/
22 BeliecTBa. Mojienu CTpoeHus ra3oB, KUIKOCTEH 1 https://resh.edu.ru/subject/lesson/3741/s
TBEPJIBIX TEIl tart/78608/
93 Macca monekyi. Konngectso BemecrBa. [locrosiHHas
ABorazipo
TerioBoe paBHosece. TeMIEDATVDA 1 68 HAMEDEHIE https://resh.edu.ru/subject/lesson/5898/s
IIJIOB BHOBecue. TemnepaTypa v €€ u3MepeHue.
24 p patyp P tart/15462/
[IIxana remneparyp Llenscus
bu6mmoreka [IOK
25 Wneanpusiii ra3 B MKT. OcnoBHoe ypaBHeHne MKT
a P https://m.edsoo.ru/ffoc4fde
AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KHHETHYECKOH DHEPIUH ABIDKCHHS MOJICKYJI. Y paBHEHHUE bubmorexa [JOK
p . A Y. 7P https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
https://resh.edu.ru/subject/lesson/6292/s
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
tart/325554/
28 Jlaboparopnas pabota «/ccnenoBaHue 3aBUCUMOCTH
MEXy IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO razay
29 N3omporieccsl B uaeanbHOM raze u ux rpaduueckoe bubnmnoreka [JOK
MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEpTUsl TEPMOAUHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3MeHeHus. KolnyecTBo TemIoThl 1 padoTa bubmorexa [JOK
' P ' https://m.edso0.ru/ff0c5952
BHyTpeHHsIs SHEpTHUSI 0OTHOATOMHOTO UJICAILHOTO Ta3a
bu6mmoreka [IOK
31 Bunpl Tennonepenayun
s e https://m.edsoo.ru/ff0c5c36
32 VY nenbHas TEII0EMKOCTH BeliecTBa. KonnuectBo bubnmnoreka HOK

TEIUIOTHI MPH Teruionepenaye. AnnadaTHbId IpoIecc

https://m.edsoo.ru/ff0c5c36
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33 [lepBblii 3aKOH TEPMOAMHAMUKY U €I0 IPUMEHEHUE K bubmmoreka [IOK
u3omnpoieccam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs niporieccoB B mpupoe. Bropoii 3akon bubamnoreka HOK

34
TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

. . bu6nmoreka [IOK
35 [Tpunun nevicreus u KII/ TernnoBoi MamnHbl https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/s
K KIT,

36 ukn Kapno u ero KIT tart/160222

37 DKOJOTHYeCcKHe MPoOIeMbl TETIOIHEPTETUKH
O606maromuii ypok «MomnekymnsipHas ¢pusrka. OCHOBBI bubnnoreka IIOK

38
TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas padota mo Teme «MonekyspHas pu3nka. bubnmnoreka HOK

39
OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u bubnuoreka [JOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6

41 AOCOJIIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. bubmuotexa [JOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucraminueckrue u amopgHsbI€ Tena.

42 AHM30TpONUSA CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAILIIBI bubmmorexa [JOK

P P e P ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHUAIIBI

43 [TnaBneHue u KpucTauU3anus. Y AelbHas TEIIoTa bubnmoreka [JOK
nmnaBneHus. Cyomumarus https://m.edso00.ru/ff0c6708

bu6nuorexa [IOK

44
YpaBHEHHE TeILIOBOrO bananca https://m.edso00.ru/ff0c6820

45 DnekTpusanus Ten. DIeKTpuueckuil 3apsa. /Isa Buna bubnuotexa [JOK
DIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOIHUKY, TUATEKTPUKHU U MOTYIPOBOIHUKH. 3aKOH bu6muoreka [JOK
COXPAHEHUS JIEKTPUYECKOT0 3apsiia https://m.edsoo.ru/ffOc6bcc

47 B3anmopeiicteue 3apsanoB. 3akon Kymnona. Toueunsrii but6mmoreka [IOK
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JIEKTPUYECKUI 3apsi]

https://m.edsoo.ru/ffOc6ced

Hanpsoxkéanocts anextpuyeckoro moss. [punmun

bu6nmoreka [IOK

48 cynepnc??nunn JNEKTpUYeCcKuX nosiei. JInuun httos://m.edsoo.ru/ffOc6df2
HaNPsKEHHOCTH

49 Pa6ora cun anekTpocraruyeckoro nosis. [lorenuuar. bubnmoreka [JOK
Pa3HocTes moTeHIMaIoB https://m.edsoo.ru/ff0c6f00

50 [IpOBOIHUKY U TUATEKTPUKH B JJIEKTPOCTATUYECKOM bubnuotexa [HOK
noje. Jlusnexkrpuueckas npoHUIIaeMOCTh https://m.edsoo.ru/ff0c7018

N bu6mmoreka [IOK

>1 Dnextpouiocts. Koteticarop https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubnnoreka HOK
3apsHKEHHOr0 KOHJEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaboparopHnast pabota "M3mepeHue 3IeKTpPOEMKOCTH
KOHJeHcaropa"

[TpuHIMI NeiCTBHUS U IPUMEHEHNE KOHACHCATOPOB,
54 KOIMUPOBATIBHOTO afmapara, CTpyHHOTO IPUHTEpA.
OnexTpocTaTHuecKas 3aluTa. 3a3eMIICHHE
3JIEKTPONPUOOPOB
DNEeKTPUUYECKUI TOK, YCIOBUSI €T0 CYIIECTBOBAHUS. https://resh.edu.ru/subject/lesson/5901/s

55 ITocrosiHubIM TOK. Cuna Toka. Hanpsxenue. tart/48864/
Conporusnenue. 3akoH OMa Uil yyacTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE

56 coeIMHEeHHe MPOBOIHUKOB. JIaboparopHas paboTa bubmmorexa [JOK

https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOro COeIMHEHUsI PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Hxoynsa-Jlenna https://m.edso0.ru/ff0c7838
3akon Oma 17151 TOJTHOM (3aMKHYTOI1) AJIEKTPHYECKON

but6mmoreka [IOK
58 nenu. Koporkoe 3ambikanue. Jlabopatopnas pabora

«13mepenune D/]C UCTOYHUKA TOKA U €70 BHYTPEHHETO

https://m.edsoo.ru/ffOc7ae0
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COITPOTUBJICHUA»

BHGKTpOHHaH IIpOBOANMOCTD TBépI[I)IX MCETAaJlJIOB.

https://resh.edu.ru/subject/lesson/3775/s

59 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT 1 tart/107857/
Temneparypbl. CBepXIpOBOAUMOCTh
K TIHECKIL TOK B BaKvvMe. CBONCTEL SIEKTPO https://resh.edu.ru/subject/lesson/3787/s
. B TPOHHBIX
60 P vy HEKIP 1 tart/197482/
MTy4YKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 npoBoauMocTh. CBoMCTBa p—N-Tiepexo/ia 1 bubnnorexa LHOK
P ' p ' https://m.edsoo.ru/ff0c84ae
[TomymipoBOTHUKOBBIE TPHUOOPEI
DNeKTpUYECKUi TOK B paCTBOPAX M paciiaBax
62 AJIEKTPOIHUTOB. DIEKTPOTUTHUECKAS TUCCOIUAIINS 1 bubmmorexa LOK
P ' P ' https://m.edsoo.ru/ff0c82ba
DneKTpoan3
63 OnexTpuuecKknuii ToK B razax. CaMOCTOSTENBHBIN U 1 bubnmnorexka HOK
HECaMOCTOATENbHBIN pa3psal. Monuus. I1nazma https://m.edsoo.ru/ff0c84ae
DneKkTpudecKre MpuOOphl U YCTPOMCTBA M UX
64 IIpakTH4YECKoe MpuMeHeHne. [IpaBuna TeXHUKN 1 bubmorexa LHOK
P P P https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
. bubmuotexa [JOK
65 00600 C) 1
OOTATOTIII YPOIC (MICKIPOANHAMIIAY https://m.edsoo.ru/ff0c88be
KonTposnbHas pabota no Teme «1eKTpOCTaTHKa.
66 [TocToSsTHHBI AMEKTpHUYECKUI TOK. TOKH B pa3InIHbBIX 1 brbmmorexa LTOK
) https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Hrorosas koHTposbHas padoTta 3a kypc 10 kiacca 1 bubmuoreka [JOK
(mpomexyToUHas aTTecTaIus) https://m.edsoo0.ru/ff0c8c56
68 PezepBHblit ypok. O6o0mmatomnuii ypok mo remam 10 1 bubnmnoreka HOK
KJiacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

KacesinoB B.A. @u3suka (6a30BbIii U yriayOseHHBIH ypoBeHb) 10 kace

KacpsinoB B.A. ®u3suka (6a30BbIii U yriayOseHHBIH ypoBeHb) 11 kace

Msxumes I'.4., byxosues b.b., Corckuit H.H. nox penakumeit [lapdpentreBoit H.A. ®usuka (6a30Bbiii 1 yriay0aeHHbIN ypoBeHb) 10 kiace

Msxumes I'.4., byxosues b.b., Corckuiit H.H. mox penakuueit [TapdentreBoit H.A. ®usuka (6a30Bbiii 1 yriay0aeHHbIN ypoBeHb) 11 kiace
METOANYECKHUE MATEPHAJIbBI JIJIAA YYUTEJIA

Caypos H0.A ®usuka. 10 knacc. ba3osblii u yriny0:iaEéanbli ypoBHu. Kitaccuueckuit kype. Iloypounsie pa3paboTku K y4eOHUKY

I'. . Makumesa, b. b. Byxosuesa, H. H. Corckoro

https://cdn.catalog.prosv.ru/attachment/165dcd86c972e53ed58b3211d0d3d415b011db71.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Karasor (lesson.edu.ru) — xaranor ypokos

http://kvant.mccme.ru/ — Hayuno-nomynspHsiii Gpusuko-MaTeMaTuyeckuii sxypHai "Ksant"
https://www.physics-regelman.com/ — O6yuarormue TpexypoBHeBbIe TecThI 10 (usuke: caifT B.W. Perensmana
http:// ifil ip.narod.ru/ — NudopmarimonHbie TEXHOJIOTHH B TIPETOJaBaHUN (PU3UKHU

https://fiz.1sept.ru/ — XKypran «®msnxa» Uznarensckoro noma «IlepBoe ceHTAOP»

http://class-fizika.ru/ — KJIACC!HAS ®U3NKA

http://seninvg07.narod.ru/004 fiz_lab.htm - WuTepakTuBHBIE Ta00paTOpHBIE pabOTHI U JPYTUe MOJIe3HbIe MaTepHAIIbl K YPOKY
http://seninvg07.narod.ru/004 astron.htm — Acrpornomus unTepakTUBHBIE IPOEKTHI HA YPOKE
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38 — OTkphiThiii OaHk 3amanuii EI'D | ®usnka
https://media.prosv.ru/

Menuareka (Prosv.ru). nekrponssie yueOHnkn B Meauateke. 1000 y4eOHUKOB ¢ MHTEPAaKTHBHBIMU OOBEKTaMH M yJJOOHOW HaBHTallUCH.
MO>HO HCTI0NIB30BaTh Yepe3 CaiT WM MOOMIIbHOE MpuiIokeHue. JIoCTyn K 3JeKTPOHHBIM YueOHMKaM u3naTtenbcTa «IIpocBerienuey.

https://resh.edu.ru/subject/28/ — Poccuiickas snexrponnas mxona/®n3uka
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