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HOACHUTEJIBHASA 3AIIMCKA

Ha 0aze LEHTpa «Touka pocTay obecrieunBaeTcs peanuzanus
00pa3oBaTeIbHBIXIPOrPAMMECTECTBEHHO-

HayYHOWUTEXHOJIOTHYECKOWHATPABICHHOCTEH,pa3paboTaHHBIX BCOOTBETCTBUU
TpeOOBAHUAMU3AKOHO/IATETHCTBAB cthepeobpasoBaHusIU

cyuérompekomeHaanuiidenepanpHorooneparopayueoHoronpeamera«Ouznkar
OOpas3oBaTenbHas ~ NporpamMma  [O3BOJIIET ~ HMHTETPUPOBATh  peaju3yeMble

37€CHIIOIXOIbI, CTPYKTYPYHCOAEpKaHUESTIPHOPTraHu3anunooydeHus husuxu 1 0-
11knaccoB,BRICTPOCHHOMHA0A3€MH000TOM3I0CTY THBIXY4e0HO-METOIUIECKIX
komiiekcoB(Y MK).

Hcnonbs3oBanneo0opynoBanusenTpa« ToukapoctaynpupeanusanunaanHon Ollno3so
JSI€TCO3AaThyCIOBUSL:
® JUIPACIIMPEHUACOAEPIKAHUSIIKOIBHOT000pa30BAHMS;
® JUISANOBBIIECHUANO3HABATEIbHOMAKTUBHOCTHOOYYAOIINXCABECTECTBEHHO-
HAy4YHOU 00JIacTH;
® JUIAPa3BUTHUAINYHOCTUPEOEHKABIIPOLIECCEO0YUEHUAPUZUKH,ETO

CII0COOHOCTEH,
(GopMHUPOBAHUANYI0BIECTBOPEHHUACOINATEHO3HAUNMBIXHHTEPECOBUTTOTPEOHOC
TEH;

® A paboThI COMapEHHBIMHIITKOIBHUKAMH,
OpraHU3alUHUIXPa3BUTHABPA3TMIHBIX001aCTAX00Pa30BaTEIHLHOM, TBOPUESCKOMT
eATEIBHOCTH.

[IpumenssanudpossienadbopaTopurHaypoKax PU3UKH,yqauecssCMOTyTBBITOTHUTEMHO
’KECTBO JIAOOPATOPHBIXPAOOT MIKCIEPUMEHTOBIIONPOrPAMMECPETHEN IIKOJIBI

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUM K pe3yiabTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Takxke c yudéroMm QeaepanbHOl paboueil MmporpaMMbl BOCIHMTAHHS U
KOHIICTIIIUY TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccnitckon denepanun, peann3yoImux OCHOBHBI€
o0Opa3oBaTebHbIE MPOTPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH Ux (u3HKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO
nonxoxaa. [Iporpamma mo ¢usuke coorBercTByer TpedoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpEeIMETHBIM pe3yibTaTaM
oO0yueHus, a TaKKe YYUTHIBAET HEOOXOIMMOCTb peaH3alUl MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHBIMU Y4Ye€OHBIMM mpeameTraMu. B Hel



TOUKA \!pocm

OTIPEAEINSIIOTCS OCHOBHBIE LI€JM M3y4YeHHUs] (M3UKU HA YPOBHE CPEAHEr0o OOUIEro
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUS Kypca (PM3UKHU: JTUYHOCTHEIE,
MeTarpeaMeTHbIe, IpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO F0JIaM 00yUYEHUS;

e cojiepkaHue ydeOHOTo penMera « Pu3nKay 1o rogam oOyueHus.

®u3rka Kak Hayka O HaubOosiee oOLIMX 3aKOHaX MPUPOJbI, BHICTyHas B
KayecTBE yueOHOro MpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHHUM 00 okpyskaromiem mupe. [IIKoapHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOMUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DH3NIECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHUMHUEH, OHOJIOTHueH,
dbuzmdeckor reorpadueld M acTpoHoMmmuei. lMcmonb3oBaHWE U AKTMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeNensieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIy4eHHs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
N3yyenue Qu3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHHBI MHUpa OO0ydarommxcsa, B (GOpMHPOBAHUE YMEHUN MNPUMEHSTH
HAYYHBIM METO]I MO3HAHUS MPHU BBINOTHEHUHU UMU Y4E€OHBIX UCCIIEI0BaHUN.

B ocHOBy kypca (usuku s ypoBHS CpeAHEro oo6iero oOpa3oBaHUS
MOJIOKEH PsAJ WAEH, KOTOpble MOXKHO pPacCMaTpuUBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3UKHU.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM C HeMl Marepuan Kypca (GU3HKH
o0beAMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymum B Kypce sBisieTcs
dbopMUpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO NOTEHIHMAIa (U3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢uzuku ¢ pa3BuTMEeM OOLIECTBA, a TakKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukm npeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX W TEXHOJIOTHMUECKUX MPUIOKEHUMN
U3Y4YCHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercsi TOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
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KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHHKU U TEXHOJOTHH, a TaKKe OOCYKICHHUS
po0JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U YKOJIOIMUECKOM 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE T€OpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, MJisi ONUCAHUS eCTeCTBCHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucreMHO-IeITeNFHOCTHBIN TOAX0 B Kypce (PU3WKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3allld SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIUXCs.
Jlnst  6a3oBoro ypoBHS Kypca (HM3UKM — OTO WCIOJIB30BAHUE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpbIE B MporpammMe o ¢usznke oObEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
NPaKTUYECKUX paboT. BhijeneHrne B yKa3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS  yYaCTHHUKAMU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaZcHUE
O0y4aroUMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE H3MEPEHMS, HCCIEIOBaAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIWYMH M TOCTAHOBKY OINBITOB TIO MPOBEPKE
NPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PACUYETHBIX M KayeCTBEHHBIX
3amad. [Ipu aToM uIst pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4H C SIBHO
3aJlaHHON (PM3MUECKON MOJIETIBIO, TO3BOJISIONINE TPUMEHSATh U3yYeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK M MHTETPHUPYs 3HAHUS U3
pa3HbIX pasnenoB. [ KadyeCcTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
O0BSICHEHHE NPOTEKaHUs (PU3NUYECKUX SBICHHM U TPOLIECCOB B OKpYXarouiei
KU3HU, TpeOyroue BbIOOpa (U3MYECKOM MOAENH ISl CUTyallMd NPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHusl JOJIKEH U3y4aThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAay4HOro IuKiIa. B kabuHere (U3MKHU TOHKHO OBITH
HEeoOXomuMoe JabopaTOpHOE OOOpYIOBAaHWE [JisS BBIMOJTHEHUS YKa3aHHBIX B
nporpamme no (pu3uKe yueHWIeCKUX MPaKTUIECKUX paboT M JTEMOHCTPALMOHHOE
o0opyioBaHuE.

JleMOHCTpalmoHHOe 000pyAoBaHHE (OPMHUPYETCI B COOTBETCTBHHM C
OPUHIUIIOM MHHMMAJIbHOM JIOCTATOYHOCTH H  OOECTIEeYMBAET MOCTAHOBKY
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NEepPEUYUCIICHHBIX B TIporpaMMme 10 (U3UKE KIIOYEBbIX JEMOHCTpALUA IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUW H  MPOIIECCOB, OMIUPUYECKUX U
dbyHIaMEHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHIA.

JlabopaTtopHoe 000pyAOBaHUE JJIsi YUYEHMUECKUX MPAKTUYECKUX padoT
dbopmMupyercsi B BU€ TEMAaTHYECKUX KOMILUIEKTOB M O0ECIEUMBAETCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalImuXca. TeMaTH4ecKhe KOMILIEKTHI
1abopaTopHOTO 000PYIOBaHUS JOHKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(POBBIX JTa0OpaTOPHUH.

OCHOBHBIMHU HENIAMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYAIOIMMUXCA K HAYIHOMY
W3YYEHUIO TPHUPOJBI, PAa3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
HCCIIE0BATEIBLCKOr0 OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opMHpOBaHME HAYYHOI'O MHPOBO33PEHUSI KaK pe3yjabTara HU3Y4YCHUS
OCHOB CTPOEHHMsI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue ymMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3UYECKUX 3HAHWN U HAYYHBIX JI0KA3aTElIbCTB;

e (opMHupOBaHUE TPEACTABICHUN O poiu (U3UKHU ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne HTUX 1enel o0ecreurnBaeTcsl perieHueM CIEenyIonuX 3a1ad B

npoliiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPEIHEro o0Iero ooOpazoBaHus:

e MpuoOpeTeHue CHUCTEMBI  3HAHUU 00 001X bu3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI aCTPO(DHU3UKH;

e (opmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (U3MYECKUX SBICHUHM B TpUpPOAE U IS TNPUHATHUA
MMPAKTUYECKUX PEHICHHUU B MIOBCEHEBHOMW KU3HU,

e OCBOEHME CIOCOOOB pEUIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
busznueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3iaHue PU3NYECKOr MOIeINH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHWUMaHWE (U3MYECKUX OCHOB W TPHUHITUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOMUCTB U TEXHOJOTMUECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO

cpeay,
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e OBJQJCHUEC METOJAMHU CAMOCTOSTEIHHOIO IJIAHUPOBAHMS M IPOBEICHHS
(bu3HUeCKUX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIpeTaluu UHQPOpPMAIIHH,
OTIPECIICHHSI IOCTOBEPHOCTHU MOJYIYCHHOTO Pe3yiIbTaTa,;

e CO3JIaHWE YCIIOBHI JIJISi PA3BUTHUS YMEHHM MPOEKTHO-UCCIIEIOBATEILCKOM,

TBOPUYECKOM J1EATETbHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpa3oBaHus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemerii B mporpamMmme 10 (U3HMKE TIepeueHb J1abopaTOpHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHMTENb JENaeT BHIOOD
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIUBHIYATbHBIX
0COOEHHOCTEHM 00yJarOIIUXCSI.
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COILEPKAHUE OBYUYEHUA
10 KJIACC

Paszpnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUA

®usuka — Hayka o npupone. HayuHbie mMeTonbl IO3HAHMS OKPYKAIOLIETO
mupa. Poib DJ3KCnepuMEHTa M TEOpUM B MpOLECcCE II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SBJICHUNA M TpoueccoB. HaydHbie rumotesbl.
®dusnuecKkre 3aKOHbl U TEOpPUM. ['paHUIBI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u mMecTto Qu3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemelienne, CKOpOCTh (CpeIHsIs CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUajIbHOM TOYKH, HUX IMPOEKIMM Ha OCU CHUCTEMbl KOOpPIAWHAT.
CrioxeHue rnepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpsIMOJIMHEHHOE ABMXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepUuaJbHON TOYKHA OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunennoe  nBuxeHue. JIBMKEHHE MaTEpUaNbHOW TOYKM IO
OKPYKHOCTH C IOCTOSSHHOW IO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u yacrora odpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHbIC U PEMEHHBIE MTEPEIaAUn.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETA, WLTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH)KCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAaHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pPa3peKEHHOM ITPOCTPAHCTBE.
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Habmronenue aBwkeHHs Tea, OpOIICHHOrO IOJA YIJoM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOHOTO TaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEAEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHne COOTHOLIEHHS MEXAY NYTSIMH, MPOHUACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PaBHBIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOr0 TOPU30OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurenbHOCcTM  [anmunes. lIlepBelii  3akoH  HbroToHA.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM ToUku. Tpetuit 3akoH HproTOHA 111 MaTepUalbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tsbkectd. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cumna tpeHusi. Cyxoe
Tperune. Cuiia TpeHUs! CKONBKEHHs U cujla TpeHus nokos. Koaddumuent tpenus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH UJIU rase.

[TocTtynarenpHOE U BpalaTeabHOE JBIKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauieHus. llnedo cuel. YcnoBus
paBHOBECHS TBEPLAOIO TENA.

TexHu4uecKkne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIyH.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.
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Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE H
pPe3HOBOM 00pasiie, OT ux AehopMaluu.

UccnenoBanne yclioBHil paBHOBECUS TBEPAOTrO TeENa, HMEIOLIEr0 OCh
BpallCHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynse MatepuanbHOW TOUKU (Tena), CUCTEMbl MaTE€pUANIbHBIX TOYEK.
NmnynbC CHIIBI M1 W3MEHEHUE HMITYJIbCa TeJa. 3aKOH COXPAHEHUs] UMITYJIbCa.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIIHOCTH CHUJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOuku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[ToreHnmanbHas SHEpPrusl. [ToreHnmanpHas SHEPrus YIIPYyro
nebopMupoBaHHON  TpykuHblL.  [loTeHIManpHasT dSHEpPrUs Tena  BONIHM3U
NOBEPXHOCTH 3EMJIU.

[loTenmnuanbHple ¥ HENMOTEHIMaNbHblEe  CWibl.  CBA3p  pabOTHI
HEMOTCHUUAJIBHBIX CWJI C W3MEHECHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOCTBA M MPAKTHUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
PY>KUHHBIN OUCTOJIET, IBU)KCHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BMXKEHME.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuuecxuii skcnepumenm, nabopamopnsle padonuvl

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsI3u pabOTHI CHIBI ¢ U3MEHEHHEM MEXAaHWYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO XKI'yTa.

Pa3znen 3. MosekyasipHas pu3uka 1 TEPpMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYNAAPHO-KUHEMUUECKOU MeopUuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aMMOJICHCTBHSI YaCTHUI[ BelIeCTBAa. MOJENH CTPOCHHsI Ta30B, JKHAKOCTCH U
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TBEPABIX TEJ U O0OBCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosieky. KonnuecTBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmneparyp
Llenbcus.

Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HealbHOro raza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeoHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHUs dvactwl] rasa. lllkarma
temrieparyp KensBruna. 1'a3oBbie 3akoHbl. YpaBHeHMe MeHneneeBa—KnanenpoHna.
3axon JlanbroHa. M3omporneccsl B UACaTbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBieHHnE H30MPOLECCOB: H30TEPMa, H30X0pa,
n3zo0apa.

TexHuuecknue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3BIBAIOIINE JTUCKPETHOE CTPOEHHE BemecTBa, Qororpadum
MOJIEKYJI OPraHUYEeCKUX COCTUHEHUH.

OmnbIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOT'O ABHKCHHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILLECTBOBAHHE MEXMOJIEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogpenb, WILTIOCTPUPYIOIIAs TPUPOY AABJICHUS ra3a Ha CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHMSI MJI€aJBbHOIO Tasa,
U30IPOLECCHI.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Onpenenenue Maccel BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHM
00BbEMa KOMHATBI, IABJICHUS U TEMIIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogvl mepmoOuHaAMUKU

TepmonnHamuueckass cucTeMa. BHYTpeHHSs dHEpPIrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIMS, U3JIyY€HUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TemioTsl npu Terionepeaaye.

[Tonsitue 006 amuabatHom miporecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUMHAMUKH K m3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.
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Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh IPOIIECCOB B IIPUPO/IE.

TennoBeie  MammHbl.  [IpuHUOMNBL ~ AEWCTBUS  TEIJIOBBIX  MAIIUH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBBIX MamuHax. KodhdUIMEeHT Mmone3Horo
nevictBust TeroBord MamuHbl. [{ukn KapHo u ero kosdduuueHt mnosie3Horo
NENCTBUSA. DKOJIOrMYECKUE MPOoOJIeMbl TEIIOAHEPTETUKH.

TexHu4yeckne YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOPaHMUsI, OBITOBON XOJOMUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpPEHHEW JHEpPrHM Teja IMPH COBEPIICHUH PabOThl: BHUIET
npoOKu u3 OYTBUIKM TOJ JEWCTBHEM CXAaTOro BO31yXa, HarpeBaHue >dupa B
JTaTYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

N3meHenue BHyTpEeHHEN SHEpruu (TeMIepaTyphl) Tena npu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacHIMPEHUIO0 Bo3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenue yaenpHOU TEMIIOEMKOCTH.

Tema 3. Azpecamnbie cocmoanus eéeuecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHneHcarusi. Vcnapenue U kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3AyXa. HacellleHHbIM map. YAelnbHas TemioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyPhI KATICHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUs CBOMCTB
kpuctayioB. Kuakue kpucramibsl. CoBpeMeHHble Marepuanbl. [lmaBieHune u
KpUCTa/IU3aIus. Y nenpHas Tersiora miasieHus. Cyonumarms.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IOJIYUYEHHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJOT' U U.

Jlemoncmpayuu

CBolCTBa HACBIIIEHHBIX TAPOB.

Kunenue npv noHWKEHHOM JaBJIEHUU.

CriocoObl u3MepeHus BIaKHOCTH.

Ha0ntonenue HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOIO BEIIECTBA.

JleMoHcTpanus KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

H3mepenne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.
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Pasznea 4. JiaekTrpoguHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpuzauusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKHUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTr O 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil aneKTpuuecKuil 3aps.
Onektpuueckoe rmosne. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun
CYIIEPIO3ULIAMN DIIEKTPUUYECKUX MOJIEH. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOrO
OIS,

PaGora cun  anekrpocrarmueckoro  mons.  [lorenmman.  Pa3HocTth
NOTECHIUANOB. [IpOBOIHMKM W JHMAJIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpo€MKOCcTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

TexHHuecKne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHECHUE: AIEKTPOCKOI,
AJIEKTPOMETP, JJIEKTPOCTATHUYECKasl 3alllUTa, 3a3eMJICHHE JJICKTPONpHOOpPOB,
KOH/JIEHCATOP, KOIMPOBAJILHBIN amIapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS DIEKTPOMETPA.

BzaumopnencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMATIEKTPUKH B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCaTopa OT IUIOLIAIH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
NcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspkenune. 3akon OMa 117151 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y JAEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oanmekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOr O TOKA.
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DJIEKTPOABIKYIIIAsI CHJIA M BHYTPEHHEE COMNPOTUBICHUE HCTOYHHMKA TOKA.
3axon Oma /1714 MOoJIHOM (3aMKHYTOM) 2JIeKTpruyeckon 1enu. KopoTkoe 3aMbIKaHHeE.

DNEKTPOHHAs] ~ MPOBOAUMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobcTBenHas u pUMecCHast MIPOBOJANUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-miepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DIIEKTPUYECKUM TOK B  pacTBOpax U  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIUA. DIECKTPOJIN3.

DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHUE: aMIEepMETP,
BOJILTMETP, pEOCTaT, HCTOYHHKU TOKa, OJJIEKTPOHArpeBaTelibHble MPUOOpHI,
JIEKTPOOCBETUTENHHBIC IPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA THOI,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNOI, TATHBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IO TTOMEPEYHOr0 CEYEHHS U MaTepHUaa.

CMmenaHHoe COeAMHEHUE MTPOBOTHUKOB.

[Ipsamoe wu3MepeHHue SIEKTPOIABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
rajgbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHIL.

[TpoBOAMMOCTH 3JIEKTPOIIUTOB.

HckpoBoii pa3ps U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSS TPOBOJIMMOCTH AUO/IA.

Yuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

N3ydeHne cMenmaHHOro COEMHEHNS PE3UCTOPOB.

N3MepeHne 37eKTPOIBMXKYILEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTEMaTHKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOIEIIb, U3MEPEHHUE.
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Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, JUHEWHas (yHKIUA,
napabona, rurnepOona, ux rpadUKd ¥ CBOMCTBA, TPUTOHOMETpHUUECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OC KOOPAUHAT, CJIIO)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPTaHU3MOB (BHJIBI TEIUIONEpEaUyH, TEIIOBOS PAaBHOBECHUE),
3JICKTPUYECKUE SIBJICHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB Y MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH M
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHUYECKAS JIUCCOLMALINS,
rajabBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE JBM)XCHUH C HMCIOJb30BAaHHEM MEXaHH3MOB,
YUYET TPEHUS B TEXHUKE, MOAUIUIIHUKK, HWCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JpYrue), JIBUTATEllb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTAaTHUUYECKas 3allldTa, 3a3eMJIEHHE JJIEKTPONpHOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTEDP, 3JIEKTPOHATPEBATEIBHbBIE npuoopHI,
AJIEKTPOOCBETUTEIIbHBIEC MPUOOPHI, FaThBAHUKA.

11 KIIACC

Pa3nen 4. JnekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctossHHbIE ~ MarHUTHL.  B3anMOmENCTBHME  IOCTOSHHBIX  MAarHUTOB.
MaruntHoe mone. Bexkrop marHuTHOM wuHAYKOMH. [IpuHIMD cynepno3uuun
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa NMHUNA MarHuTHOU
WHIYKLIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarauTHoe 107€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUM WHIYKIUH
MAarHUTHOTO MOJISI JJIMHHOTO MPSAMOrO MNPOBOJAHWKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzanMmoieiicTBuE MpOBOTHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOayJib U HanIpaBJIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJHOM MarHuTHOM Iose. PaGota cuibl JlopeHiia.
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SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHM. [IOTOK BeKTOpa MArHUTHOM
WHIYKIMA. OJEKTPOABWKYIIAST CWia HWHAYKIUHW. 3aKOH JJIEKTPOMAarHUTHOM
naaykuuu Gapanes.

BuxpeBoe asnekrpuueckoe Imosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYNATEIbHO B OHOPOIHOM MAarHUTHOM IIOJI€.

[Ipasuno Jlenua.

NHaykTUBHOCTh.  SIBJI€HME CAMOMHIYKIIMU. OJEKTPOABIDKYIAS  CHIIA
CaMOMHAYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: TIOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBJIeHUE AIEKTPOMArHUTHOW UHIYKIIVH.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABWKYIEH CHUJIBI UHIYKIHUHA OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKaA.

SIBieHne cCaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBI€HUS 3JICKTPOMArHUTHON UHAYKIIHWH.

Pasznen 5. KosieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KONE€0AHUSA

Konebarenpnast  cuctema. CBOOOJIHBIE  MEXaHUYECKHUE  KOJeOaHWUs.
I'apmonnueckue kosebanus. Ilepuon, vactora, ammiuryna u ¢asza KoneOaHuwu.
[IpyxvHHBIN MassTHUK. MareMaTu4eCcKUil MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanwmii. [IpeBparienne s3Heprun Mpu rapMOHUIECKUX KOIeOaHMSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUA B
UjealbHOM KoJie0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMH U
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3JIEKTPOMArHuTHBIMU KojiebanussmMu. @Dopmyna TomcoHna. 3akoH COXpaHEHUs
SHEPrUU B UJ€ATHLHOM KOJIE0ATEIHbHOM KOHTYPE.

[Ipencrapiienrie o 3aTyxarouux KojeOaHusX. BeIHYK/€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyX1€eHHbBIE AIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  TOk. CUHYCOMJANbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ U JIEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE FNEKTPUUECKOM
SHEPryuU. JKOJIOTUYECKHUE PUCKH TPHU MPOU3BOACTBE AIEKTpodHEpruun. Kynbrypa
VICTIOJIb30BAHUS DJIEKTPOIHEPT MU B IOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: SJICKTPUUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOATeNnbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUN MasiTHUK ).

Habmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu 1mocCnenoBaTeNbHOM COCAWHEHUU PE3UCTOPA, KATYIIKH
VHJIYKTUBHOCTHU U KOHJEHCATOPA.

Mopenb TUHUY 3JIEKTpOoNepeaayn.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanne 3aBUCHMOCTH MEpUOAa MabIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne NEpeMEHHOr0 TOKA B LENH W3  IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuon. CxopocTb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNurtepdepenius u Audpaxiys MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYYEHHS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHUE, MOIspHU3alus, Tudpakius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJH.
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[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/bl.

TexHu4yeckre ycCTpoWcTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeTIeBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPAHEHHUE MOMIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHunn 1 1uPppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGnronenune cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOU KOJIEOAHUH.

UccnenoBanne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, Mossipu3anus, Judpaxkius, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToUeUHBIN HCTOYHHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHuit B
IUIOCKOM 3€pKaJle.

[Ipenomienue cBera. 3aKkOHBI MPETOMIIECHUS CBETa. AOCOITIOTHBIN MOKAa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHEr0 OTPAXKEHHUSI.

Hucnepcust ceeta. CioxHbIM cocTaB Oenoro ceeta. [Ier.

Cobuparomiue u pacceuBatolmve JuH3bl. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3zo0OpakeHuili B
coOuparolux U pacceuBaromux guH3ax. Gopmyna TOHKON JUH3BI. YBETUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMOJIEHWS MAaKCUMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX NICTOYHUKOB.

HNudpakus cBera. JudpakiuuonHas pemérka. YcloBUE€ HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuGpPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.
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TexHu4yeckre yCTpOWCTBA M TNPAKTHUECKOE TMPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, NPOCKIIMOHHBIA ammapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jemoncmpayuu

[IpsiMmonuHeHOE pacHpOCTpaHEHUE, OTPAKEHHUE M MPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopkI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

UccnenoBanrie CBONCTB M300paKEHUI B JTUH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenune natepdepeHnm cBera.

Habmonerne nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydenne criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habnronenue nonspusaiyu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopHwle pabonvl

N3mepenue nokaszaress NpeoMIICHUs CTEKIIA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeNIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['pannupl  NPUMEHUMOCTH  KJacCMYecKoW  MmexaHukd.  [locrymars
CIIELIMAJIbHOW TEOPHUHU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH MOZAYJISL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENHLHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHHEe BPEMEHHU U COKpalleHUE
JUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl ¢ SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
TTOKOS.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpsiTre u ucciaeaoBanue gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotoaddexra. YpaBuenue DuHiuTerHa 111 dorodddekra. «KpacHas rpaHuia
dotodddekra.

Hasnenue ceera. OnwiTel I1. H. Jlebenena.
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XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHas 6aTapesi, CBETOAUOI.

Jemoncmpayuu

®dotor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeENTHEro GpoTodddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO 0 -4aCTHII.
[Lmanerapnas mogmens aroma. llocrynater bopa. M3nydenue u moriomieHue
(OTOHOB MpHU MEpexojie aroMa C OJHOTO YPOBHS SHEPrHMM Ha Apyro. Buisl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOAA.

Bonnossie cBoicTBa yactul. Bonusl e bpoisiss. KopnyckynsipHO-BOJIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHu4yeckre YCTpOMCTBA U MPAKTUUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenune nuHelyaThIX CIEKTPOB U3ITYUICHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

Hab6ntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHMS smapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paauoakTUBHOTO u3iydeHus. CBolicTBa anbda-, Oera-, ramMma-u3Iy4deHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnian. ONEKTpOHHBIM M TO3UTPOHHBINA Oera-pacnan. [amma-
U3JlydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

Anepubie peakuuu. JleneHue u CUHTE3 SAEp.

Anepneiii peaktop. TepMosnmepHbiii cuHTe3. I[IpobOiieMbl M NEPCIICKTHBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI SIEPHON IHEPTETHUKHU.
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DJIeMEHTapHbIC YacTUlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIIOACHUS U PETUCTPAIIIN AJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCcTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Buibcona, siiepHbliil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

WccnenoBanue TpeKoB YacTull (0 TOTOBBIM (OTOrpadusim).

Paspaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMH.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkue€ 3BE3MbI, IUIAHETHI, UX BHUJIUMOE
JBUKCHHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCThb. McTounuk sHeprum ConHUA W 3BE3N.
3BE31pI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpamMma «CHEKTpajbHbIM Kjlacc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE3/1. DTambl )KU3HH 3BE3I.

Mueunbiii [Tyte — nama I'anaktuka. [lonoxkenue u nBuwxkeHue CoyiHIA B
lanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B AApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenukToBOE M3IIyUeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepemiénnnlie nmpobdiieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKCHHUH JIJIsT OTPEIeIICHUS TTOJIOKEHHSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE cO3Be31sd CEeBEPHOro MOJIyIIApHUs U IPKUE 3BE3bI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [lytu.

O0o01maroee NOBTOpeHne

Ponr Gu3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeIbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOMN Hay4YyHOU KapTHHE MHPa, pOojib (PU3NMUECKON Teopuun
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B (OpMHUpPOBAHMM TMPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbuznueckoil KapTUHBI MHUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COJEpIKATENbHBIX MEXIPEIMETHBIX CBA3E€H C KypcaMH MaTE€MAaTHKH,
OumoI0THHU, XUMHH, Teorpadri U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C HW3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJIEHUWE, Hay4dHbId (akT, rumnore3a, Gu3nMdeckas BEJIMYMHA, 3aKOH,
Teopus, HaOIMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pellleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKLUMH HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIC AJEMEHTApHBIX (YHKIHM, TPU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUTIOCKUX PUTyp 1 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOW TMpUPOJIE, KojieOaTelbHbIC
JBWKECHHS B JKMBOM MPUPOJIE, ONTUYECKUE SIBICHUS B )KMUBOM MPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJ, KpUCTA/NINUeCKas CTPYKTypa TBEPBIX
TeJI, MEXaHM3Mbl OOpa3OBaHUSl KPUCTAIUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
aHaJIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIeKU MArHUTHBIX DY,
(doTochEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusi: JIMHUW DJJEKTpoOIepenad, TeHepaTop MEPEeMEHHOro TOKa,
AJEKTPOABUTATENb, WHAYKIMOHHAA I[€4Yb, pPaAap, PAAHONPUEMHHK, TEIEBHU30D,
anTteHHa, teinedoH, CBY-meub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mpenMera «®Pusmka» Ha YpPOBHE CpEIHEr0 OOIIEro
oOpaszoBaHus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JTOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNBTAThl OCBOCHUS YueOHOTo npeameTra «DU3uKa JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIMXCS PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbITA JIEITEILHOCTH B MPOLIECCE pPealr3ali OCHOBHBIX HAIIPaBJIECHUN
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUICKOro OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA HHCTUTYTaMU B COOTBETCTBUH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2)IaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUMCKOU rpa)XJaHCKOU UJCHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHUXKCHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTH YYEHOI0;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4)3¢TeTHYECKOr0 BOCIIUTAHUS
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ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAsl 3CTETUKY HayYHOTO TBOPUYECTBA,
npuUCyIero GU3n4ecKou HayKe;

5)Tpy10BOro BOCIUTAHMS:

UHTEpPEC K pa3iuuHbIM cdepamM NpoPecCUOHATBbHONU JEATeIbHOCTH, B TOM
YUCJIC CBA3AHHBIM C (DU3UKON M TEXHUKOM, yMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynyiei nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6)3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKONW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJIOTHUECKUX MPOoOIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEU CPElle HA OCHOBE
3HAHUS eI YCTOMUYUBOIO Pa3BUTHA YEJIOBEUYECTBRA;

pacliupeHue OombITa JEATEIbHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DU3HUKE,

7)IIeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHON [IeATEeIbHOCTH, TOTOBHOCTh B IMPOIIECCE
u3ydeHuss (QU3MKH ~ OCYIIECTBJISITh  MPOCEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBble Jjornvyeckune AeMCTBUSA:
CaMOCTOSITETIbHO  (OpMyNIMpOBaTh U aKTyaJIMU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEINISITh LEINU JEATEIBbHOCTH, 3aJ1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTHKCHMS
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHaIM3a MUMCEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUMN AESTEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
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pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KMU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciiegoBarejabcKe 1eMCTBUSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBHIMH TOHATHSIMU W METOJIAMH
(u3NYECKON HAYKU;

BJIA/ICTh HaBbIKAMHU YUEOHO-HUCCIIEA0BATEIbCKON U MPOCKTHOU JESTEIbHOCTH
B obnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pENICHUs 3a71ad (U3HUECKOTO COJEepPKaHUs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB ITO3HAHWSI,

BJIAJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEpPIpETAllii, MPeoOpa3OBaHUI0 W TPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YIEOHBIX MTPOEKTOB B 00JaCTH (DU3HKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI Jisl J10Ka3aTelbCTBa
CBOUX YTBEP)KIICHHIA, 33/1aBaTh TAPAMETPhl U KPUTEPUHU PEIICHHUS,

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHWS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh MX JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpPMYIUpOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEILHOM
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUs 10 (u3uKe B NPAKTUUYECKYIO 0OJACTh
KU3HENEATETbHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTMHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJyYeHUs WH(pOpMaIuu (U3HUECKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIISITh IOHMCK, aHAJM3,
CUCTEMATHU3alMI0 U HMHTEpIpeTanuio WHGOPMAIMN Pa3IUYHbIX BHUIOB U (opm
IIPEICTABIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIONIb30BaTh  CpeACTBa  MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHWU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3aMad ¢ COOMIOZICHMEM TpeOOBAaHWN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCOCOCpEeKCHHS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH()OPMaIIMOHHON 0€30MacHOCTH;
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CO3/1aBaTh TEKCThl (DU3WYECKOrO COJICp)KaHMUsI B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HaueHHs MH(OPMAIUU U 1IEJIEBOM ayTMTOPUH, BHIOHUpAsi ONTUMAIBLHYIO
dbopMy TipeicTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHMKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBHSA:

OCYUIECTBJISTh OOIIEHHWE Ha Yypokax (U3MKM W BO BHE-ypPOUYHOM
NEeATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalluii W CMsT4aTh
KOH()ITUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3bIKOBBIX CPE/CTB;

NOHUMAaTh U HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHON WM WHIMBHIYaJIbHOU
padoThI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX IEHUCTBHA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 YJ€HA KOJUIEKTHBA;

IPUHUMATh LM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensTh poiM C YYETOM MHEHUHW YYaCTHHUKOB, OOCYXKJAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMAaHJbl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh MWJEM C TO3ULUUKA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IIOBEIAEHUE B Pa3IUYHbIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENIbHOCTh B 00JacTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUYETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4EOHOT'0 MpeaMETa Ha OCHOBE JIMYHBIX MPEAIOUTECHU;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTh 32 PEIICHNUE;
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OLICHMBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIULIHMA B 001acTH
(u3HUKHU, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJCTh HABBIKAMHU  TIO3HABAaTEJIbHOW  pEQUIEKCHHM KaK  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAaHUIM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHIKEHHUIO;

IPUHUMATh MOTHBbI M apryMEHTbl JPYrUX NpU aHalu3e pe3yJbTaToB
NEeSATENbHOCTH;

MpPUHUMATh CeOsl, TOHMMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYrMX MpPH AaHAIN3E PE3YIbTATOB
NEeATENbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce nocTukeHUs JTMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOrpPaMMBbI
no ¢u3MKe 1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OOy4YarOIIUXCs
COBEPIICHCTBYETCS AMOILMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHs COOCTBEHHOW AMOITMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBAaHMS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE HNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNnTUPOBAThCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIUU, BKIIOYAIOUIEH CTPEMJICHUE K JOCTHUKEHHUIO LEIU U
yCcIexy, ONTUMU3M, WHUIIUATUBHOCTb, YMEHUE JCHCTBOBATH MCXOMS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €T0 TIPU OCYIIECTBICHWW OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOHQIUKTHI.
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NPEJAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUI:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBAHUU
COBPEMEHHOW HAayYHOW KApTHUHbI MHUpPaA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIHOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasi TOUKa, MHEePIHaIbHAsl CUCTeMa OTCu€Ta, a0CONIOTHO TBEPOE TEIIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ta30B, )KUIAKOCTEN U TBEPIABIX TEN, TOYCUHBIN
AJIEKTPUYECKUH 3aps]l IPU pelieHUur (PU3NUECKUX 3aj1ay;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHHMS BEILECTBA U
3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSMOJHUHENHOE
JNBIKEHHE, CBOOOJHOE TAaJE€HHUE TN, JBWKEHHE IO OKPYKHOCTH, HWHEPIHS,
B3auMojiericTBre Tel, nudPy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIA3ALHNS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIIEHNE AABJICHUS ra3a MIPU €ro HAarpeBaHUU B 3aKPBHITOM
cocylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
3JIEKTPU3ALMs TEJl, B3AUMOICUCTBUE 3aPAIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJB3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpAWHATA, IYyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
VMMITYJIBC T€Ja, KUHETUYECKash dHEPIHs, MOTCHIMAJIbHAS SHEPrUsl, MEXaHU4eCcKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBATh
(GU3HUECKUT CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHWS U CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTHUMHU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIICHUS,
UCTIONb3ysad (U3MYECKUE BEJIUYMUHBL: JaBJIECHUE Tas3a, TeMmIeparypa, CpeIHss
KHMHETUYECKAs] SHEPrUsl XaOTHYECKOTO ABMKEHHSI MOJIEKYJI, CPENHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENsI; TPU OIMHMCAHUH
NpaBUJIBHO TpPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
(bu3MUECKYI0 BEIMUMHY C IPYTUMU BEJTMYNHAM;

ONMCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUYECKUE
sIBJICHUST (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BETUYMHBI: SJICKTPUUECKUN 3apsl,
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AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MMOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB;
Ipy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUN CMBICT HCIHOJIb3yEMbIX
BEIMYMH, WX OOO3HAUCHUS W EIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTAHHYIO (PU3MYECKYIO BEIMUHUHY C IPYTUMU BETUYUHAMU;

aQHAIM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHbI W TIPUHIIUIIBL; 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHMSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJIbCa,
NPUHIUIT CYNEPIO3UIMA CHWJI, TMPUHIIUI PABHOMPABUS HHEPLHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHHS BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIN 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €r0 MaTE€MaTUYECKOE BBIPAXKEHUE U YCNOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHUHIMAINGBI JEHCTBUS MAalluH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iivnyaTh YCJIOBHUS MX 0€30MacHOrO MCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBITIONTHATh DKCIEPUMEHTBI 10 MCCIENOBAaHUI0 (U3UYECKUX SBICHUM U
MPOILIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUNOTE3y Y4E€OHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OO0OPYJIOBaHUS, IMPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC MU3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
3TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM, MPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
bukcupoBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE TAaOJIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEIOBAHNUS,

coO01aTh MpaBwmiia 0€30MacHOr0 TPy/Aa MPHU MPOBEACHUU HCCIEIOBAHUIN B
paMKax y4eOHOro DSKCIEPUMEHTa, Y4E€OHO-HUCCIENOBATENbCKON W MPOEKTHOU
NESATENbHOCTA C HCIMONIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UYECKHE BEIIMYMHBI U (OPMYIIHI,
HEOoOXOoMUMbIe NIt €€ pEeIleHus, MPOBOAUTH PACUEThl M OIICHUBATh PEaTbHOCTH
MOJTY9CHHOTO 3HAYCHUS (PU3NUECKON BETUINHBL
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pelaTth KaYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pacCyXIECHUM C ONOpOM Ha HM3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ TNpPU  PEIIEHMH  Yy4eOHBIX  33a/Jlad  COBPEMEHHbIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TpEJICTaBlIeHNs Y4eOHONW M HAYYHO-TIOMYJSIpHOM MH(POpPMAIIUU, TTOITYYECHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOIydaeMyr0 HH(HOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIJ]a POCCUNUCKUX U 3apYyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM JKU3HU
JUIsl obecriedeHusi 6€30NacHOCTU MpU OOpalIEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUSI B OKPY>KAIOIIEH CPEAE;

paboTaTh B TpYIIEe C BBHINOJHEHHEM PA3IUYHBIX COIUATILHBIX POJICH,
IUIAaHUPOBaTh palbOTy TPYIIbI, PAIMOHAIBHO pPACHPEACNITh OOSI3aHHOCTH U
IUIAHUPOBATh JIESATENBHOCTh B HECTAHAAPTHBIX CHUTYalMsSIX, a€KBATHO OIICHUBAaTh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIINHI B PEIICHUE PACCMATPUBAEMOI TIPOOIJIEMBI.

K koniy obyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX PoOJib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHpa, B PA3BUTUHU COBPEMEHHOU TEXHUKHU H
TEXHOJOTUM, B MPAKTUYECKOW NEATEIbHOCTU JIIOAECH, LIEIOCTHOCTh W €IMHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3UYECKUX MOJIENeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SI/ICPHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO siipa MPU PEIICHUH (PU3HUUECKUX
3aj1ad;

pacnio3HaBaTh (PU3NYECKUE SABJICHHS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN W KBAaHTOBOU (DM3UMKHU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUSA TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MAarHUTHOTO TIONA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsil, SJIEKTPOMArHUTHBIE KoyieOaHUS U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIIOMIICHUE,
uHTepdepeHnus, audpakius ¢ [OJsSpU3alus CBeTa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuii 3pdekt (poroaddekT), cBeTOBOE NaBIeHUE, BOSBHUKHOBECHUE
JUHENYATOro0 CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PalMOaKTUBHOCTb;
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ONKMCHIBATh W3YYCHHBIC CBOWCTBA BeIIECTBA (DJICKTPUUYCCKHE, MArHUTHEIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOAUMOCTb  Pa3MYHBIX  Cpeda) |
ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKHE BEITMYUHBI:
ANEKTPUUECKUI 3apsl, CWia TOKa, DJIEKTPUYECKOE HAMPSIKEHUE, DJIEKTPUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOJBIDKYIAs CHJia, paboTa TOKa,
WHIYKIWS MarHUTHOrO Tojis, cuia Awrmepa, cwia JlopeHra, WHIYKTHBHOCTH
KAaTYyIIKH, SHEPrusl 3JIEKTPUYSCKOr0 W MArHUTHOI'O IIOJIeH, MEpHOJ M YacToTa
KoneOaHWii B KoJieOaTeNhbHOM KOHType, 3apsii M Ccujla TOKa B MpoIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHJIa JIMH3BI, TPU OINHUCAHWUU TPABUILHO TPAKTOBATH (PU3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHS W EIWHHIIBI, YKa3bIBaTh
GopMyInBl, CBSA3BIBAIONIUNE JIAHHYIO (HU3UYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMYNHAMU;

ONMHUCBHIBATh H3yYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCIONb3Ys
(bU3UYCCKHE BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI H
4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOIypacIiaga, SHEPTHSI CBI3U
ATOMHBIX S7Iep, IPU OIMCAHWHM IPABWIBHO TPAKTOBAaTh (HU3WUECKUN CMBICI
UCITOJIb3YEMBIX BEJIWYWH, MX O0O3HAYCHUS WU CIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSBBIBAIONINE JIaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMH,
BBIYHCIIATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI ¥ TMPUHIHUIBI: 3aKoH OMa, 3aKOHBI ITOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCIUHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
WHIYKITMH, 3aKOH MPSMOJIUHEHHOT0 pacpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEeHHa mis Qororddekra,
3aKOH COXpPAaHEHHUsS JHEPrud, 3aKOH COXPaHEHHS HMITYJIbCa, 3aKOH COXpPaHCHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaJIMOaKTUBHOI'O pacmaja, Py TOM pa3IndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKECHHE U YCIOBHUS (TpaHUIIbI, O00JIACTH)
IIPUMCHUMOCTH;

OTIpEISNISITh HAIPaBJICHUE BEKTOPA HHAYKIIMA MAarHUTHOTO TIOJISl POBOTHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JIopeHna;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO3/JaBAeMOE€ IIIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIEIOBAaHUI0 (U3UYECKUX SBICHUUW W
MPOIIECCOB C HCIIOIb30BAaHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTth TpoOJeMy/3amady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
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coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOpYJIOBaHUS, IMPOBOJUTH ONBIT U
(dbopMyIHpOBaTH BHIBOBL

OCYILIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH, PU
3TOM BBIOMpPAaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLIEHKH IIOTrPEIHOCTEN U3MEPEHHU;

UCCIIEZIOBATh 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJb30BaHUEM
OpSAMBIX HM3MEPEHUN: MPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BUAE TaOJIUIl U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0ro1aTh npaBuiia 0€30MacHOrO TpyJa NP NPOBEICHUM UCCIIEIOBAHUN B
pamMKax Yy4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTA C HCIOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1A0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTONB3Ys (PU3NYECKUE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4u
BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOoOXOo/IMMbIe NIl €€ pEelleHUs, MPOBOJAUTH PACUYEThl M OIEHUBATH PEATbHOCTH
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LEMOYKY pAaCCYXICHUW C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue sIBICHUS;

UCTOJb30BaTh ~ MPU  pELIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU
U TpeJCTaBleHUs y4eOHOM UM HAy4YHO-TIOMYJISIpHOU MH(OpMaLUHU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJy4aeMyt0 HH(POPMAIHIO;

OOBSICHATH MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE30MACHOI0 HUCIOIb30BaHUS B IMOBCEIHEBHOM
YKU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHUH ¢ TPUOOpPaMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JUJISl COXPAHEHUS 370POBbS M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYyIIe C BBIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBAaTh pPabOTy TPYMIbl, PALUMOHAIBHO pacHpeneyarTh OO0A3aHHOCTH WU
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IIIaHUPOBATL ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalUsaX, aACKBATHO OLCHUBATDL
BKJIaJ KaXXKI0I'0 U3 YHaCTHHUKOB I'PYIIIIBI B PCIICHUC paCCManHBaCMOﬁ HpO6J’I€MLI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnbie  IIpakTnueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcbl
Pa3znen 1. GU3UKA U METO/Abl HAYYHOTI' O ITIO3HAHUA
bu6nuoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro 1o pasueny 2
Paznen 2.MEXAHUKA
bubmuorexa [IOK
21 Kunewatitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamka ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXpPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3zgen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOMN 9 1 bubnnoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHSI BEILIECTBa. ) bubnnoreka [IOK



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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‘ ®da30BEIC IEPEXOAbI

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

Wroro no pazueny 24
Pa3nen 4.9JIEKTPOAUHAMHUKA
bu6nuoreka LIOK
41 DueKTpocTatiiia 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN NEKTpUIECKUN TOK. TOKH B bubnmoreka [JOK
4.2 12
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesoB U TeM nu(poBbIe
Ne i/mt P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznea 1.2JIEKTPOAUHAMHUKA
MarunuTtHOe noje. IIeKTpOMarHuTHast bu6mmoreka [IOK
1.1 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3gen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCcKHe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bubmuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3.0CHOBBI CIEHUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CTICTIHATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4 KBAHTOBASI ®U3UKA

4.1 DIJIEeMEHTHI KBAHTOBON ONITHKH 6 but6mmoreka [IOK



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

but6mmoreka [IOK
4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edso0.ru/7f41c97¢c
Htoro no pazneny 15

Paznea 5.9JIEMEHTbBI ACTPOHOMUU U ACTPOPUIUKHU

5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 Etifs?ﬁr?qféifﬁﬁﬂlo%c
Htoro no pazneny 7
Pa3ngen 6.0BOBILIAIOIIEE TIOBTOPEHUE

6.1 O6o06mraromiee TOBTOPEHHE 4 Egi?;;fg;gﬁﬁmlcgk
HWroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KonauvecTBo yacoB DJIeKTPOHHBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MCT(}),K bl HOII:HapHI/ISI 1 bubmorexa LIOK
4 A https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
Ponb 1 mecTo dusuku B

5 dbopMHUpPOBaHUM COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIOICH
MexaHndeckoe BUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHIECKOTO 1 bubnuoreka [IOK
nBmxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE TIpsIMOSTUHEWHOE 1 bubnmnoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIUHENHOE bubnunorexa [IOK

5 1
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMaCHUSA https://m.edsoo.ru/ff0c39cc

7 KpusosmHeliHOE nBUKEHUE. 1 bu6nmorexa LIOK
JIBrKeHre MaTepuaabHOU TOYKH 110 https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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OKPYXHOCTHU

[Tpunuun otHocutensHoCcTH ["anmuies.

bu6mmoreka [IOK

8 WNuepuma € CHCTEMBI OTCUETA.
Hep HI:I JIDHDIC CHCTEMBL OTCHCT https://m.edsoo.ru/ffOc3be8
IIepsbiit 3ax0oH HproToHa
Macca tena. Cuna. [Tpunuun
9 CyIepro3uIuu cuil. Bropoii 3akoH bubnmorexa [IOK
yrep H ' p _ https://m.edsoo.ru/ffOc3be8
Hrerotona miist MarepuaabHOW TOUKH
Tperuii 3akoH Hetotona miis bubmunorexa [IOK

10
MaTEPHUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOro TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [{OK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koaddumment tpenus.

13 Cuna Zlc))n OTI/IBJIGI({bI/Iq:I pu BI:E(GHHH bubmorexa LIOK

P P https://m.edsoo0.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarenbHOE U BpalaTeIbHOE

14 JIBIDKEHHE a0COIIIOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmeHnT cusl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
Mmmynsc MaTepUaIbHON TOYKH,

15 CHCTEMBI MaTEPHATBHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE

16 PaGoTa 1 MOIIIHOCTH CHUJIBI. bu6nunorexa LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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TOUKA \!pocm

Kunernueckas sHeprusi MaTepuaibHON
ToukH. TeopeMa 00 U3MEHEHUU
KMHETHUYECKON DHEPTUH

https://m.edsoo.ru/ff0c4502

17

[TorenuumanbHas sHEprUs.
[ToreHumanbHast SHEPTUS YIIPYTO
ne(popMUPOBAHHON MPY>KHHBI .
[ToreHuunanbHast 3Heprus Tena BOIN3U
MOBEPXHOCTU 3eMITH

bubmmoreka [JOK
https://m.edsoo.ru/ffOc461a

18

[ToreHiuanbHbIE U HEMOTEHIIUATHHBIE
cwitbl. CBs3b pabOThI
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM
MeXaHU4EeCKOU OHCPIUH CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHnas pabota
«HccnenoBanne CBSI3M pabOTHI CUITBI C
W3MEHECHUEM MEXaHHYECKOH dSHEepPrun
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KT'yTa

20

KoHTtponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE

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

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KHHEeTHYecKol Teopuu. bpoyHoBckoe
neuxenue. JAudoysus

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaktep IBUKECHUS U
B3aUMO/ICIICTBUS YaCTHI] BEIIECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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Mopenu cTpoeHus ra3oB, )XKUAKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. Konnuectso
Bemectra. [loctostHHas ABoraapo

24

TeruoBoe paBHOBecue. Temneparypa
u e€ u3mepenue. [llkana remneparyp
Ienscus

25

Wneanpubiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHE KHHETUYECKON SHEPrUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3axon JlanpToHa. I'a30BbIC 3aKOHBI
JlaboparopHuas pabota
«MccnenoBaHue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHSI
pa3peKEHHOTO Ta3ay

29

N3ompomeccs B naeanbHOM Ta3e U UX
rpadudeckoe npencTaBlieHUe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennss sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO UJEAIBHOTO
rasa

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TOUKA \!pocm

31 Bunb reruionepeaun bubmorexa LIOK
A oA https://m.edsoo.ru/ff0c5c36
VaenpHas TEMII0EMKOCTh BEIIECTBA.
bu6mmoreka LIOK
32 KomnuyecTBo TemnoTs! npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauabaTHeI mpoiece

33 IlepBbIil 3aKOH TEPMOJIVHAMUKH U €T0 bubnmoreka [JOK
MIPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs IpoIIeccoB B

34 npu (I)) e. Bropoit I;)aIIjOH bubmmorexa [IOK

pHpoe. BTop https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKU

35 [Mpuntun gevicteus u KITJ[ TermoBoit bubmuorexa [IOK
MAIlIHHBI https://m.edsoo.ru/ff0c600a

36 Huxkn Kapno u ero KITJ{

37 DKoJorn4yecKkue npodaemMbl
TETUIOIHEPTETUKH

38 O6o6maromuii ypok «MonekysipHast bubnnoreka [IOK
¢duznka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme

39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa LIOK

YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [Tapoo6pazoBanue u KOHAEHCALUS. bubmunorexa [IOK
Ncnapenue u kunexnue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEJIbHAS

41 BJIAJKHOCTh BO31yxa. HackIeHHbIi bubmorera [JOK

Ay - https://m.edsoo.ru/ff0c64d8
nap

42 Teépnoe Teno. Kpucrammueckne u bubmmorexa LIOK
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amop(HbIe Tena. AHU30TPOIHS
CBOWCTB KpHCTaJUIOB. JKuakue
Kkpuctauibl. COBpeMEHHbIE MaTEpHAIIbI

https://m.edsoo.ru/ff0c65f0

[InaBnenue u KpucTauIA3anus.

bubnunorexa LIOK

43 .
Y JieIbHast TEIUIOTa IL1ABIIeHHS https://m.edsoo.ru/ff0c6708
CyOmumarust
bu6mmoreka [IOK
44
VPaBHEHNC TEILIOBOTO Oanarca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tell. JNEeKTPUIeCKUi
45 3apsa. J{Ba BHIa SJIEKTPUYECKHUX bubmorexa LOK
PAA. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHUKH, TUAICKTPUKHA U
46 H(F))JI HOBO H:IIKH 3a;§H COXpaHEHUs bubnuorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3anmopneiicTBue 3apa10B. 3aK0OH
47 Kynona. ToyeuHEIN SIEKTpHYECKIN bubmorexa IOK
y ’ p https://m.edsoo.ru/ffO0c6ce4
3apsin
Hanps:k€HHOCTB 31EKTPUUECKOTO
48 nostst. [IpuHIMn cynepno3unun bubnmoreka [JOK
3JIEKTPUYECKUX nosieu. JInnuu https://m.edsoo.ru/ffOc6df2
HaNPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUECKOro
49 nons. ITorenmman. Pa3HocTsb bubmorexa [JOK
' HHaL. https://m.edsoo.ru/ff0c6f00
MIOTEHI[HMAJIOB
TIpOoBOIHUKH M TUDIEKTPUKU B
PoBoa A P bubmuorexa [IOK
50 AIIEKTPOCTATUYECKOM I10JIE.

I[I/IBJ'ICKTpI/ILICCKaH IPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018
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51

OnekTpoéMkocTb. Konaencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTH TUIOCKOTO
KOHJIeHCaTopa. DHEeprus 3apsuKeHHOTO
KOH/ICHCATOpa

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopartopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa'

54

[IpuHIIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIUPOBAJIILHOTO
arnmapara, CTpyHHOIro mMpuHTEpA.
DJIEKTPOCTATUYECKAs 3alUTA.
3a3zeMIIeHHE AIEKTPOIPHUOOPOB

55

DNEeKTpUUECKUH TOK, YCIIOBUS €r0
cyuiectBoBanus. [IocTOAHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Comnporusnenne. 3akon OMa 11st
y4acTKa LeNu

56

[locnenoBarensHOE, TapaIEIBLHOE,
CMEIIIaHHOE COSIMHEHHE
poBOIHUKOB. JIaGoparopHas padoTa
«M3yueHne cMEmaHHOTO COSTMHEHUS
PE3UCTOPOB

0.5

butmmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTD ANEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenma

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

58

3axon OMa 71 MOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambIikaHue. JlaboparopHas pabota

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ffOc7ae0
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«3mepenue DJ1C nucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

59

DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
MeTaJuI0B. 3aBUCUMOCTD
COITPOTUBJICHUS] METAIIJIOB OT
TeMriepatypbl. CBEpXIIpOBOIUMOCTh

60

DNEeKTPUIECKHUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[ToynpoBOAHUKH, UX COOCTBEHHAs U

npuUMecHast MpoBoAuMocTh. CBoOMCTBa
p—~n-nepexona. ITomynpoBogHUKOBBIE
npruOOpHI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUUYECKHIA TOK B pAaCTBOPAX U
pacriiaBax 3JeKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOITUATINS.
DIIeKTPOIN3

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

63

DNEeKTpUYECKHUIl TOK B ras3ax.
CaMOCTOSTENbHBINA U

HECAMOCTOATENIbHBIN pa3psi. MoHus.

ITna3zma

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

64

DnexTpudeckue Npudopsl U
YCTPOMCTBA U MX MPAKTHUECKOE
npumeHeHue. [IpaBuia TeXHUKH
0€3011aCHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

Ob6o06maromuii ypok
«OIIEKTPOIMHAMUKAY

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c88be
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KonTtponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN 1 bubnmnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3ITUYHBIX Cpelax»

67 PesepBHblii ypok. KonTponbsHas 1 bubnuorexa [IOK
pabora 1o Teme "DIeKTpoJuHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pesepsublil ypok. O6o0uaronmuii ypok 1 bubmmorexa [IOK
no temMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
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11 KUIACC
KosmmuectBo yacos DJIeKTPOHHbIE
]
Jrj;n Tema ypoka Beero Konrpoabusie | IlpakTnyeckue fll:;:eﬂﬂﬂ ]:g[()l;zzl;:fenbﬂme
padoTbI padoTbI pecypesi
[TocTostHHBIE MATHUTHI U UX

1 B3auMoJieiicTBue. MarauTHoe IoJe. 1 but6mmoreka [JOK
Bexrop MmaruutHOM HHAYKUMA. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MaruauTtHoe 1ose NPOBOAHHUKA C

5 TokoM. OmbIT Dpcrena. 1 bub6mmoreka [IOK
B3anmoneiicTBre TpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6nuorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIST HA
IIPOBOAHMK ¢ ToKOM. Cuita Ammepa.

4 JIaGopatopHas paboTa 1 1 bu6nuoreka [IOK
«Uccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHUTHOTO II0JIS Ha

5 JIBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJeKTpOMarHuTHas HHAYKIUS. 1



https://m.edsoo.ru/ff0c9778
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[ToTokBeKkTOpa MAarHUTHOM MHIYKIIUH.
OJIC nHaykmu. 3aKoH
3JIEKTPOMArHUTHON UHIYKITUU
®dapanes

JlaGopaTopHas pabota
«HccrnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHIYKITHH)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHHE
camonHaykimu. J/1C caMoMHayKIMH.
OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE I10JI€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUThI, IEKTPOJABUIaTEINb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHLI,
WHIAYKIMOHHAs NI€Yb

10

O6o06maromuit ypok «MarHuTHOE
noJje. DJIEKTPOMarHUTHAS HHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas padoTa o teme
«MarnuTHoe 1oe.
3HeKTpOMaFHI/ITHa$I HWHAOYKIUA»

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

12

CB00OOIHBIC MEXaHUYECKHE
kosebanus. 'apmMoHndeckue
KoJieOaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

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

13

JIaGopatopHas paboTa



https://m.edsoo.ru/ff0ca150
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«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHu# Tpy3a Ha
HUTH OT JIJTMHBI HUTU U MaCChI TPy3a»

14

KonebarenbHblil koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorust MexXay MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B UJI€ATbHOM
KOJIeOaTeIbHOM KOHTYPE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KonebaHusx. BeiHyxeHHbIE
MeXxaHu4eckue koyedbanus. Pesonanc.
BbIHYXIeHHbIE 2JIEKTPOMarHUTHBIE
KoseOaHus

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennslit Tok. CHHYCOUIaIbHBIN
[IEpEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYHOE U
JIEUCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepeaayda 1 norpedieHue
INEKTPUYECKOM SHEPTUU

19

Y CTpONUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa NepPEMEHHOTO TOKaA,

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cc324
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JUHUH 3JeKTponepenay

DKOJIOTUYECKUE PUCKU TTPH
IIPOU3BOICTBE IEKTPOIHEPT .

20 Kynbrypa ncnonb3oBanust
ANIEKTPOIHEPTUH B IOBCETHEBHOU
KU3ZHU
MexaHWUeCKHe BOJTHBI, YCIOBHUS

21 pacnpoctpanenus. [lepuoa. CkopocTthb bu6mmorexa [IOK
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie 1 MPOOILHBIE BOITHBI

29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bu6mmoreka [IOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBIL, UX

23 cBOIicTBa U ckopocTh. [llkana bubmmorexa [IOK

https://m.edsoo.ru/ffOccfe

AJIEKTPOMArHUTHBIX BOJTH
[TpuHIHITBI pagUOCBSI3U U

24 TeneBuaeHus. Pazsurue cpeacts
cBs3u. Paguonokarus

25 KonTponbhas pabora «Konebanus u bu6nmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHEHOE pacIpOCTpaHEHHE

26 CBETa B OJHOPOJHOM CpeLe. bubnuotexa [JOK
TodeuHslif HICTOUHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

97 OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUS bu6mmoreka [IOK

cgeta. [loctpoenune n300paxxeHnu B

https://m.edsoo.ru/ff0cd4e0
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IIJIOCKOM 3€pKaJi€

[Ipenomnenne ceera. [lonnoe
BHYTpEHHee oTpakeHue. [IpenenbHblil

bubmuorexa [JOK

28 YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlabopaTtopHas pabota «3mepenue bu6mmnoreka [IOK
MOKa3aTeJsi MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzsl. [loctpoenne nzodpaxxeHuil B
30 nuH3e. DopMyna TOHKOM JIUH3BI. bubmmorexa [IOK
V BeICHIE THH3EL https://m.edsoo.ru/ffOcddle
JlaGopaTopHas pabota
31 «HccrnenoBanue CBOMCTB
n300pakeHUH B JIMH3aX»
Hucnepcus ceeta. CloXKHBIN COCTaB
39 6emoro ceeta. lIer. JlabopaTopras
pabora «Habmroienue aucnepcuu
CBETa»
33 Nurepdepentus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas penéTka https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue npuOOps! U YCTPOHCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH
36 KJ1accuyeckoil Mexanuku. [loctynarst bubmmorexa [JOK

CHeLHUaIbHOM TCOpHUU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIBHOCTHU

OTHOCUTENILHOCTD OIHOBPCMCHHOCTH.

bubmuoreka [JOK

7
3 3aME/UICHHE BPEMCHH H COKpAIIICHHE https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHEprus U UMITYJIbC PEISTUBHCTCKOU
38 qaCTrI)/I Bl CBSISBYJI-\I/IaC(I‘,)H C DHEPIruer u bubmorera [JOK
bt P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
Konrponbnas padora «OnTuka.
39 OcHOBEHI cieIAIbHON TCOPUU bubmorera [JOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
®otonsl. ®opmyna [nanka. Dueprus bu6mmoreka [IOK
40
¥ UMITYJTbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 110K
nOIMOTEKA
41 exta. O A.T.
porospdexTa. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 3ﬁHHlT€§H& nqy)Iq)(pOToaq)g)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
Jasnenune cBeta. Onbrte! I1. H.
43 JleObeneBa. XMMHYECKOE JICHCTBUC bubmorera [JOK
ACBd: A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE IPUMEHEHHE:!
44
(boTorIeMeHT, GOTOAATUHK,
COJTHEYHast OaTapes, CBETOIUO]T
45 Pemenne 3aga4 1mo Teme « JIIEMEHTHI bu6mmoreka [IOK
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KBAHTOBOM ONTHKH)Y

Monuens atoma TomcoHa. OBITE

https://m.edsoo.ru/ff0d0302

46 Pesepdopna o paccessauro o-4actu bubmmorexa [IOK
PROPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas mozenb aroma
bubmuorexa [JOK
47 I1 b
OCTYTaTE! Bopa https://m.edsoo.ru/ffOdOafa
Nznyduenue u norsomeHne GOTOHOB
48 1} I/I}IITLIC €XO0JIe aToMa C O H(()bro OBHS bubmmorexa [IOK
P pexol . A P https://m.edsoo.ru/ffOd0afa
SHEPTUU HA IPYToi. Bumbl ciekTpoB
BonnoBblie cBorcTBa yacTuil. BoiHbI

49 ne bpowuist. KopryckynsipHo-BOTHOBO# bu6mmoreka [JOK
nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXX/ICHHOE U3TyICHHE
OTKpbITHE PAANOAKTUBHOCTH. OTBITHI

50 Pezepdopna mo onpeaeneHnio cocrara bubamorexa [IOK

POOPA pell https://m.eds00.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYICHHUS
CsoiicTBa anbda-, 6eta-, ramma-

51 u3ny4yeHus. BnusHue
PaANOaKTUBHOCTH HA KUBBIE
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEHUTPOHA.

59 W3oronsl. Anbda-pacna. bu6nmorexa [IOK
DJEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaz. ['amma-usnydyeHue
DHeprusi CBSI31 HyKJIOHOB B sIJIpe.

P Ve . P bubmorexa [LIOK

53 Snepuble peakuu. SnepHbii

peaktop. [IpobGaembl, mepCreKTHUBHI,

https://m.edsoo.ru/ff0d1356
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TOUKA \!pocm

JKOJIOTMYECKHUE ACTIEKTHI IEPHOU
SHEPreTUKHU

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTpoHAa. MeTo1bI HAOTIOACHHUS U
PErucTpau 3JI€MEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yH1aMmeHTalbHbIE
B3amMoercTBuA. EnMMHCTBO
(bu3NIeCcKOi KapTUHBI MUPaY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nH0r0 HeOa. Co3Besaus,
SIPKUE 3BE3bI, IUNTAHETHI, UX BUINMOE
nemwxkenne. CojlHeyHas cucTeMa

56

Connue. ConHeyHast akTUBHOCTb.
Nctounuk sHepruu ConHua u 3BE31

57

3BE3BI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI TTIaBHOU
MOCJIEI0BATEILHOCTH. BHyTpeHHEe
cTpoeHue 38€31. CoBpeMEHHbIE
MPEICTABJIEHUS O IPOUCXOXKICHUU U
sBomroru CoTHIIA U 3BE3]T

58

Muneunsii [lyre — nama "anaktuka.
[Tonoxenne u npuxenue CosHua B
lNanmakruke. 'anaktuky. YEpHble ObIPbI
B IIpax raJaKkTUK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnyuyenue.
MertaranakTuka



https://m.edsoo.ru/ff0d0e38
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60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

Kontponbhas padota «91eMEHTHI
aACTPOHOMHU M aCTPOPHUIUKI

62

Oo6o06maromuit ypok. Ponb ¢pusnku u
ACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
9enoBeKa

63

O606mmaromuii ypok. Poib u mecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Ponb
¢uznveckoit Teopuu B HopMUpOBaHUH
MpeIcTaBIeHUI 0 GU3NIECKOM
KapTHHE MHpa

65

Oo6o06maromuii ypok. Mecto
¢u3nvecKoi KapTUHBI MHUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEACTaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAasI UHAYKIHS

67

PesepBHblit ypok. OnTrka. OCHOBBI
CHeIHAalIbHOM Teopuun
OTHOCHUTEJIbHOCTH

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMEHTBl aCTPOHOMUU U

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

TOUYKA \!pocm

‘ acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



TOUYKA \!pocm



