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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpaMmmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€Tom
dbenepasibHOM paboyell mporpamMmbl BOCIHUTAHMUS M KOHIIEHIIMU TPENoJaBaHus y4yeOHOTo
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanun,
peann3yroMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAayyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojxoja. [Iporpamma mo ¢usnke
cootBercTBYeT TpeboBanusamM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaNpeIMETHBIM pe3yibTaTaM OOYUYCHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTh peaTnu3aiuu
MEKIPEIMETHBIX CBS3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4e€OHBIMU IIpeaMeTaMu. B Helt
OTPENENISIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, IUTAHUPYEMbIE pE3yJbTaThl OCBOCHHS Kypca (U3UKHU: JUYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (hU3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MMPEAMETHBIC PE3YNIbTATHI M0 TOAaM O0yUCHUS,

e cojepkaHue yaeOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HambOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyMHasi B KauecTBE
y4eOHOTO mMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. HIkonpHBIN Kypc PU3UKKH — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
W SBJICHUH, W3y4aeMbIX XUMHEH, Ouosorueu, pusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUW OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe IHEPreTHKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMM CBOMCTBaMHU W Jipyrux. M3yueHue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOy4varoruxcsi, B (OpPMHPOBAHWE YMEHUU TMPUMEHATh HAYYHBIM METOJl TO3HAHUS TPHU
BBITIOJTHEHUHU UMH YU4E€OHBIX UCCIIEIOBaHUM.

B ocHOBY kypca Qu3uKu JJIsi YPOBHSI CPeIHEro OOIIEro oOpa3oBaHMs TOJIOKEH Psif
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKU OOBEIUHEH
BOKpYT (hu3nueckux Teopuil. Benymum B Kypce saBisieTcss (popMupoBaHUE MPEACTABICHHUMN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapusayuu. EE€  peanusamusi  NpeanosiaraetT  MCHOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBA3U PA3BUTUA (PUUKH C



pa3BuTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMH W
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKd mpearnonaraetT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPUIJIOKEHUH H3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peammsyercs MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJACPKAHUA,
HOCBSIIEHHBIX HKOJIOTMUECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKM U  TEXHOJOTMHA, a Takke OoOCyXIeHus IMpoOleM  paluoOHaJIbHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

Crep>KHEBBIMU dJIEMEHTaMU Kypca (PU3MKHU Ha YPOBHE CPEAHET0 OOIIero 00pa3oBaHUs
ABISIIOTCS (pU3MUeckue Teopuu ((PopMUpOBAHUE MPEICTABIECHUN O CTPYKTYpE MOCTPOECHUS
¢uznueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPaHUIAX IPUMEHUMOCTH TEOPUMA, AJIs1 OIIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBICHUI U IPOIIECCOB).

CucTeMHO-AeSITeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatomuxcs. Jms 6a3oBoro
YPOBHSI Kypca (PUM3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaOOPaTOPHBIX pabOT, KOTOPHIE B MPOrpamMMe Mo (u3nKe 0ObEIUHEHBI B
OOIMA CMHUCOK YYEHHUYECKHX MPAKTUYECKUX padoT. BrigeneHne B yka3aHHOM TepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUISI KOHTPOJST M OIEHKH, OCYIIECTBIIACTCS
y4yacTHUKaMHu 00pa3oBaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOCHHOCTEM IJIaHUpPOBaHUS U
ocHamieHust kabunera ¢usuku. [Ipum sTOM oOecrieunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OTBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pEelIeHHIO PacuéTHBIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ul Pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nuecKkon
MOJIETIbIO, MTO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, Tak ¥ HHTETPUPYS 3HAHUS W3 Pa3HbIX pasaenoB. JJis KauecTBEHHBIX 3a/ad
MPUOPUTETOM SBIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHWS (U3MUYECKUX SIBICHUU U
MIPOIIECCOB B OKPY’KAIOIIIEH KU3HHU, TpeOyromure BeIoopa PU3NIeCcKo MOACTH ISl CUTyallun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKH Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4YHOTro Iukia. B
KaOuHeTe (U3MKU JOJKHO OBITh HeoOxoauMmoe JabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (PU3uKe YUCHHMUECKHUX MPaKTUYECKHX paboT u
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (POPMHUPYETCS B COOTBETCTBUU C IPHUHLHUIIOM
MUHUMAJIbHON JOCTATOYHOCTU M 00ECMEeYMBACT MOCTAHOBKY MEPEUYHUCICHHBIX B IPOrpaMMme
1o (U3UKe KIFOYEBbIX JEMOHCTPALUN I UCCIAEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
AMIUPUYECKUX U (PYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUI.



JIaGopatopHoe 000pyI0oBaHHE A7l YUEHUYECKUX MPAKTUUECKUX paboT popMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBAETCS B pacuére OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBaHMS JOJKHBI OBITh
IOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, a TAKXKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4EHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca W CTPEMJICHUS OOYyYalolUMXCs K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJICTABICHUNH O HAYYHOM METOJe TNO3HaHUA U (HOPMUPOBAHHE
HCCJIE0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHHSIM;

(opMHpOBaHHME HAYYHOIO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yYEHHUsS OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMHUpoBaHWE YMEHHM OOBSCHATH SIBICHHS C UCIOJb30BAaHUEM (PU3UUYECKHUX
3HaHUU U HayYHBIX JJOKAa3aTEIbCTB;

dbopmMupoBaHrue TPEACTaBICHUM O poid (UKMKU [JJIs8  Pa3BUTHUS  JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHM.

JlocTrmkeHne ATUX Iielield 00ecriedrnBaeTCsl pelieHueM CISAYIONIMX 3a7ad B MPOIecce
M3y4eHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O00mMX (U3HYECKMX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, AIEKTPOJIMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

(opMupoBaHHE YMEHUN MPUMEHATh TEOPETUYECKUE 3HaHUS ISl OOBSICHEHUS
(¢u3nyeckux SBIECHUH B NPUPOJE U JUIsl NPUHATHS NPAKTUYECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHMs Pa3jIMYHbIX 33]ad C SBHO 33JaHHOW (U3HUECKOM
MOJIeNblO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHue (PU3nUYEecKon
MOJIEJIN, aICKBATHOM YCIOBUSIM 3a/1a4H;

NOHUMaHUE (PU3HYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHHE METOJAMH  CaMOCTOSITEJIbHOIO  TUJIAHUPOBAHMS W IIPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanmu,
ONpEeaEIeHUS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YyJIbTaTa;

CO3JJaHUE YCIOBUU JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHEro 0OIIero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemelii B mporpamme mo (U3HKE TMepedeHb JTAOOPATOPHBIX M MPAKTUIECKUX
paboT sABIsAETCS PEKOMEHJOBAHHBIM, YYUTENb JeJaeT BHIOOP TpoBeIeHHS Tab0paTOpHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEHN 00y4aroImuXxcsl.



COILEPKXAHUE OBYYEHUA

10 KITACC

Paznen 1. @®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o npupoje. Hayunele MeTobl TO3HAHUS OKpy»Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TporeccoB. HayuyHble THUIOTE3BI.
®duznueckne 3aKOHbl U TeOpuu. | paHUIBI IPUMEHUMOCTH (HU3MUECKUX 3aKOHOB. [IpuHInn
COOTBETCTBHS.

Ponb u mecto Qu3uku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJoroBssie 1 I_[I/I(l)pOBLIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBrkeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienue, cKOpoCcTh (CpelHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTEpUAIBHOW TOYKH, UX IPOEKIHUHA HA OCH CUCTEMbI KOOpaAHHAT. CII0)KEHNE NTEPEMEILICHHM
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABMKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MATEPUATIBbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonunenHoe nuxkeHue. [[BH>KEHHME MaTEpUATBHOW TOYKHA [0 OKPYKHOCTH C
IOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yacTtoTa obpauieHus. LlenTpocTpeMurenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: CHUJIOMETP, IBHKECHUE
CHaps10B, LICTTHbIE Y PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B PA3PEKEHHOM IIPOCTPAHCTBE.

Hab6ntonenue nBmxeHus Teia, OpoIeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Hanpagnenue ckopocty pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne HepaBHOMEPHOIO IBU>KEHUS € LIEIIBIO ONPEIEIEHNUS] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOUIEHUS ~ MEXKIYy  IYTAMH, NPOWJCHHBIMM  TEJIOM  3a

IIOCJIEAOBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHM INPU PABHOYCKOPEHHOM JIBHIKEHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydeHne nBUKEHHUS IIAPUKA B BA3KOW KUJIKOCTH.

N3yuenune aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHocutenbHOCTH ['anmuiesi. IlepBwit 3akoH HproToHa. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cunma. Ilpunnun cynepno3unuu cwi. Bropoil 3akoH HbroTona st
MarepuaibHOU TOYKU. TpeTuii 3akoH HbroTOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoJibkeHus1, kauenus). Cuna tpenusi. Cyxoe TpeHHeE.
Cuna TpeHHMs CKOJIbXKEHMST U cwia TpeHuss mnokos. Koadbduuuent Ttpenus. Cuna
COITPOTHUBIICHUS [IPU IBMKECHUU TEJIA B )KUIKOCTH UJIU rase.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHndeckne YCTpPOWCTBA W MPAKTUYECKOE NMPUMEHEHHE: MOAIIMIHUKW, IBHKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkox HerotoHna.

H3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIuu.

HeBecomocTs. Bec Tena npu ycKOpEHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka no HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>XKUHE U PE3NHOBOM
obpasiie, ot ux aehopMaInH.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTEpUaAIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JBH)KEHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernyeckasi s3Heprus matepuaibHOU TOUkd. Teopema 00 M3MEHEHHUH KMHETUYECKOM
SHEPIUMu.

[TorenumanbHas sHeprus. lloTeHuuanbHas 53HEprusi ynopyro aeQopMUpPOBaAHHOU
npykuHbl. [loTeHManpHas SHEepPTUs Teia BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTeHuManbHble U HENOTEHIMAIbHBIE CUJIbl. CBA3b PabOThl HEMOTEHIIMAIBHBIX CUII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKON
DHEPTHUH.

Yipyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTHIECKOE IPUMEHEHUE: BOJOMET, KOIIEP, NMPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ INOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHMEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTSHKEHMS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoynoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHUS |
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. Moieni CTpOEHUs Ta30B, KUIAKOCTEN U TBEPIBIX TEI U
0oOBsICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX Mojenei. Macca u pasmepbl MOJEKYI.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHeW KUHETHYECKOW YHEPruu
TEIUIOBOro0 JBHWKEHMS dactul] rasza. lllkama temmnepatyp KenbBuHa. 1'a30BblE 3aKOHBI.
VYpasuenune Menaeneesa—Kianelipona. 3akon Jlanbrona. M3omnponeccsl B AeaaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BeIlecTBa. [ 'paduueckoe MpeacTaBICHUE H3OMPOIECCOB:
HM30TepMa, H30X0opa, u3obapa.

Texauueckue ycTpoicTBa M MPaKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BelIecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogaens onbita [lTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mojenb, WILTFOCTpUpPYIOLIas MPUPOY AABIICHUS ra3a Ha CTEHKH COCya.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenne mMacchbl BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MepeHUil o0béma
KOMHATBI, IABJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

Hccnenoanue 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamuueckasi cucteMa. BHYTpeHHSIsI SHEprusi TEPMOJIMHAMUYECKON CUCTEMBI U
cnocobbl €€ wu3MeHeHus. KommdecTBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HWJI€aJbHOTO Ta3a. Buipl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3JIydeHue. Y JeinbHas TeIIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI MPHU TEIIONEPEAAUE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBbiii 3akoH TepmoauHaMmuku. [IpuMeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3ompoueccaMm. ['paduueckas unTeprperanus padOThI
rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamwuHbl. [IpuHIUIBL JeHCTBUA TeEIOBBIX MamuH. [IpeoOpa3zoBaHus
SHEPruu B TEIUIOBBIX MamnHaX. KodpduimeHT mnoiae3Horo AEMCTBUSI TEMJIOBOM MAaIlUHBI.
Huxn Kapuo u ero ko’d@uUIMEHT MOJE3HOTO MEUCTBHUSA. DKOJOTMYECKHUE MPOOJIEMbI
TEIJIO3HEPTETUKHU.

TexHuyeckne ycTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: BUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPruu Teja MpPU COBEPIICHUU PadOThI: BBUIET MPOOKU U3
OYTBUIKH TIOJT IEUCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOU TPyOKe MyTEéM
TpeHus (BUICOIEMOHCTpPAITHS).

N3menenue BHyTpEeHHEH sHEpTrUH (TeMIiepaTyphl) Teja IMpu Terionepeaaye.

OneIT o aaAabaTHOMY paCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu mnapoBoil TypOWHBI, ABUTATENI BHYTPEHHETO CrOpaHus, PEaKTHUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHueHcalusa. Vcnapenue wu  kuneHue. AOCOTIOTHAsS U
OTHOCUTEJIbHAA  BJIAXHOCTh  BO3AyXa. HacelmeHHpll 1map. YaenbHas — TEjioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHM30TPONUS CBOWCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpUcTayuh3anus. Y AelbHas TerioTa miasienus. CyOamumanusi.

VYpaBHeHue TerioBoro 0ansaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMU TIOJYYEHUS COBPEMEHHBIX MaTEpUajioB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenune npu noHW>KEHHOM J1aBJIEHUMU.



Crioco0Ob1 U3MEPEHUS BIAKHOCTH.

HaOrotenne HarpeBaHus ¥ IJIABJICHHUS KPUCTANTHISCKOTO BEIECTRA.
JleMoHCTpalus KPUCTAJIOB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

H3MepeHne OTHOCUTENFHOW BIaKHOCTH BO3TyXa.

Pa3znen 4. jeKTpOoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ten. ODJEeKTpUdeckuil 3apsa. JBa BUAa SIEKTPUYECKHUX 3apSJIOB.
[IpoBOAHUKM, IUANIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUSI JJIEKTPUUYECKOTO
3apsija.

B3aumoneiictBue 3apsigoB. 3akoH Kymona. TodeuHbld 3JEKTpUYECKUN  3apsii.
OnekTpuueckoe mnojie. Hanpspk€HHOCTH anekTpudeckoro mnosig. [lpuHuun cynepno3unuu
ANEKTpUYECKUX noJieh. JInHuu HanpsLKEHHOCTH AJIEKTPUUYECKOTO MOJIS.

PaGora cun anektpoctatudyeckoro mosis. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
I[IpoBOOHUMKM U  AWDJIEKTPUKH B  DIIEKTPOCTATHYECKOM  mosie. Jlupnekrpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre ycTpoCcTBa M MPAKTHUYECKOE MPUMEHEHHUE: IJIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN aIllapar, CTPYWUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM IUIaCTHH,
PACCTOSTHUSI MEXK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabonvl

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKA. MCTOYHMKH
toka. Cuna Toka. [1oCTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUUECKOE CONIPOTHUBIICHUE. VY nenbHOE CONIPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH J[koyns—JleHna. MoOIIHOCTh 3JEKTPUYECKOTO
TOKa.



DNeKTpOoABMKYILAS CHUJIa U BHYTPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKA. 3akoH OMma
JUTS1 IOJIHOM (3aMKHYTOM) 3eKTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DJIEKTPOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHUCHUMOCTH COIPOTHBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHas M MNpPUMECHas NPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dSJIEKTPOIUTOB. DJIEKTPOJIUTHUYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

Onexktpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPa3psia.
Monnus. [1na3ma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEpPMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE HPHUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
ITOTYTIPOBOJHUKOBBIN AUOI, TaIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAIIPSKEHU.

3aBUCUMOCTb COIPOTHBIICHUS LWIMHIPUYECKUX IMPOBOJHMKOB OT JUIMHBI, IUIOLIAJH
MIOIIEPEYHOT 0 CEYEHUs U MaTepuania.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe n3Mepenue EKTPOABHKYILIEN CHIIbl. KOpOTKOE 3aMbIKaHME rajiIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TNOAA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3ydenne cMEmaHHOro COeIMHEHUS PEUCTOPOB.

N3mepeHne dSneKTpOABWKYLIEH CHJIbl HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue amekTpoimsa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCA C YUETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M € KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusl, CBSI3aHHbIE ¢ U3YYEHHEM METOJO0B HAayYHOI'O MO3HAHUSL:
SBJICHUE, HAYYHBIH (PakT, TUIIOTE3a, (PU3NUEcKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: peumieHUe CHUCTEMbl YpaBHEHUMW, JMHeWHas ¢yHKUMs, mnapadoina,
runepbona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U UX IPOEKIIUU
Ha OCH KOOPJIMHAT, CJIOKEHNUE BEKTOPOB.



buonocus: MexaHuueckoe [BIKEHHWE B JKHBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHUIBI TEIUIONEpENaud, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLIMALIMS, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonozusi: mpeoOpa3oBaHUE JBWKEHUI C HCIONb30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, [TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUsI UMITYJIbCa B TEXHUKE
(paketa, BOAOMET W JApYyIHe), JABUTaTelb BHYTPEHHErO CrOpaHMs, NapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHIULIMOHEDP, TEXHOJIOTUU MOJYyYEHUsI COBPEMEHHBIX MATEpPUAJIOB,
B TOM YHCJIE€ HAHOMAaTE€pUalIOB, M HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKAsl 3aIluTa,
3a3€MJIEHUE JJIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM MNPUHTEP, 3IIEKTPOHArpeBaTEIIbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBaHUKA.

11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM wWHAYKIMU. [IpyHOMI Cynepno3suunM MarHWTHBIX MOJed. JInHum
MarHuTHOM UHAYKIMU. KapThHa JTMHUI MarHUTHOM MHIYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 1oJjie NpoBOJHUKA C TOKOM. KapThHa NTUHUM MHAYKIIMM MAarHUTHOTO TOJIs
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKA C TOKOM.
OmneiT Dpcrena. B3anmoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, €€ Moayllb M HampaBlieHUE. [[BUKEHHE 3apsHKCHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHiia.

SIBiieHue »neKTpOMarHMTHOW WHAYKOHMHU. [IOTOK BEKTOpa MAarHUTHOM WHIAYKIIUU.
DJNIEKTPOJIBIXKYIIAS CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.

BuxpeBoe aniekTpruueckoe moJie. IJIEKTPOABUKYIIAA CUJIa MHAYKIHUU B MPOBOJHUKE,
JIBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpasuo Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJICKTPOABUKYIIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOCTOSIHHBIE MAarHHUTHI,
ANEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTUI], UWHIYKIHMOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAaTHUTHBIM TOJIEM.



JIvHUM MHAYKIUY MarHUTHOTO MOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYIIEHM CWJIbI HMHAYKIAM OT CKOPOCTU HW3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBlIeHUE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue n1eMcTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIeHUA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

Koneb6arenbnast cucrtema. CBOOOJHBIE MexaHUYECKHE KoyiebaHus. [ apMoHMueckue
konebanus. Ilepwon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMatnyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbhplii KOHTYp. CBOOOJHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS B HIACaTLHOM
KOoJeOaTeIbHOM KOHType. AHAJIOTHS MEXIYy MEXaHMYEeCKUMH M DJIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenrie o 3aryxaromux KoyieOaHUSX. BBIHYXIEHHbIE MEXaHHUYECKUE
KkoJnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUsI.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAIIPSIKCHMUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE DICKTPUICCKON SHEPTHH.
DKOJIOTUYECKUE PHUCKU TPU MPOU3BOJCTBE HIIEKTPOdHEprur. KynbTypa HCMOIb30BaHUA
AIEKTPOIHEPTHH B TOBCEITHEBHOM KU3HH.

TexHU4ecKre YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
TE€HEepATOp MEPEMEHHOT0 TOKa, JIMHUHU JJICKTpOoIepe1ay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTenbHONM  CUCTEeMBI  (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASITHUK).

Habmronenue 3aryxarommx KojieOaHUi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIC AIMEKTPOMATHUTHBIE KOJICOAHWS.

OcuumnorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKAa M HaMpsDKEHUST OT BPEMEHHU) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.



Pe3onanc npu nmocineq0BaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogens TMHUY SIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUJTMHBI
HUATH U MacChI Ipy3a.

HccnenoBanne mNEepeMEHHOT0 TOKAa B LENH W3 MOCIEI0BATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60IHbL

MexaHnuueckue  BOJIHBI,  yclioBUd  pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacnpocTpaHeHusi U ajauHa BosHbI. [lonepeuynsie u npogobHble BojHbl. MHTEpdhepenuus u
mudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIy4YEHUS 3JIEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anekTtpomaruutHoi BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHE, nossipusauus, Audpakuusa, uateppepeHus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3neKTPOMarHuTHBIX BOJIH. [[puMeHEHNE 371EKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIuOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IIPUMEHECHUE: MYy3bIKaJIbHbIE UHCTPYMEHTHI,
YJIBTPa3BYKOBAasl JUArHOCTUKA B TEXHUKE U MEIMIMHE, pajap, PaaIuoNpPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KoJieOaHmi.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIIEHHUE,
noJisipu3anus, IMPpaxkuus, THTEpPEpeHLIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpgamMonuMHEWHOE pPaCHpPOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3akOHbI OTpaxkeHus cBeTa. [locTpoeHre n300pakeHUui B MIIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOIOTHBIA TMOKa3aTeihb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenensbHplil yroa MmojJHOro BHYTPEHHETO
OTPAKEHHS.



Hucnepcus cera. ClnoxHbINA cocTaB Oenoro ceera. LIBerT.

CobOuparonie M pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
onTHuYecKass cwia TOHKOM JuH3bL. [locTpoeHue wu300paxkeHUid B coOMpalOIUX H
paccenBaroMX JuH3ax. PopMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBHS
HAOJIOICHUSI MaKCUMMYMOB U MHHHUMYMOB B HMHTEP(EPEHIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcloBue HaOMIOIEHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHUE: OYKH, JIyma, (oroammapar,
MIPOCKIIMOHHBINA amIapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, JU(paKImoHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pACIPOCTPAHEHHUE, OTPAKEHHUE W MpeJoMieHue cBeTa. Onruueckue
PpUOOPHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moielib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKH.

Habmronenue nonsipu3aiium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazarens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH
['paHuLbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. IlocTynarsl crienuanbHON TEOpUU
OTHOCUTEJIIBHOCTH: HWHBAPUAHTHOCTb MOXAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLMII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTD OJTHOBPEMEHHOCTH. 3aMEICHUE BPEMEHU U COKPAILEHUE JJIUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b MacChl € DHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmot K6anmoeoii ONMUKU



®oronsl. Popmyna I[lnanka cBs3u 3HEpruM (HOTOHA C €ro 4YacTOTOW. DHEprust u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoBanue (oroadpdexkra. OnbiTel A. . CronetoBa. 3aKOHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddekra. «KpacHas rTpaHuLa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckue ycTpoHCTBa M MpaKkTUYECKOE NMpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapest, CBETOUO/I.
Jlemoncmpayuu
®oT03(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHeIHEro poTodddekra.
Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogpens aroma Tomcona. OnbiTel Pezepdopia no paccesuuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. U3nydyenue u nornomieHue GOToOHOB MpH MEpexojie aToma
C OJIHOTO YPOBHS SHEpPruu Ha Apyroil. Buael cnekrpoB. CHeKkTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.
BonnoBeie cBoiicTBa yactul. Bonnsl ne bpona. KopnyckyIsapHO-BOIHOBOW Tyau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHuuecknue YCTpPOWCTBA M IMPAKTUYECKOE IIPUMEHEHME: CIIEKTPAJbHBIM AaHAIU3
(cmexTpockort), 1a3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Habmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXHOCTh  CcTpoeHusi  siapa.  OTKpbITHE
paanoakTuBHOCTH. OmbiTel Pe3epdopaa mo ompeneneHuro cocTaBa PaguOAKTUBHOIO
m3nyuenusi. CBoicTBa anb(da-, Oera-, raMMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHe npoToHa U HeWTpoHa. HykionHas mognens siapa I'eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio sijpa. M3oronsl.
Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnaj. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.
Anepusie peakuuu. [lenenue u cuHTes Aaep.



SAnepubiii peakrop. TepmosiaepHslid cuHTe3. IIpoOnemMbl M NMEPCHEKTHBBI SIEPHON
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTalbHbIE B3auMOIeiCTBH. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue ycTporucTBa U IMPAaKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SICPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTurK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Paszpges 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel pa3BuUTUA acTpoHOMUHU. [IpukilamiHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cuctema.

Comnue. Conneynass aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31A. 3BE3NBI, HUX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KIACC — CBETUMOCTBHY». 3BE3IBI
[JIABHOM TOCJIEIOBATEIbBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JISl 3BE3] IJIaBHOM
MocJeA0BaTEIbHOCTU. BHyTpeHHee crTpoeHue 3BE3N. COBpEMEHHBIE NPENCTABICHUSA O
MIPOUCXOKICHUH U 3BoJIIOIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyts — Hama [N'anaktuka. [lonoxxenue u nBukenue ComHia B ['amakTuke.
Tunbl ranakTuk. PagnoranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApPaX TAIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bosbmoro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunpie mpobsieMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM  TJ1a30M € HWCIOJIB30BAaHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN JUIS ONPEACIICHUS TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/1Hsi CEBEPHOro MOYyIIapus U SIPKUE 3BE3IBI.

Habmonenus B teneckon Jlynsl, mutanet, Mieunoro I1ytu.

O06o0maromniee MOBTOPEHUE

Ponp pu3ukum M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMAIbHON M
ATUYECKON cdepax NesATeTbHOCTH YeNOBEKa, pojib U MecTO (U3MKA U aCTPOHOMUU B
COBPEMEHHOM HAayYyHOW KapTUHE MHpa, pojb (undeckoil Teopuu B (HOPMUPOBAHUU
Ipe/ICTaBlIeHU 0 PU3NYECKON KapTHHE MHPaA, MECTO (PU3NUYECKON KapTHUHBI MUpa B 00IIEM
pPAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOE.

MexnpeaMeTHbIe CBA3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce oCymIeCTBISIETCS C YUETOM
COJIEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH, OHOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHUHU.

Meocnpeomemuvle nonamust, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAyYHOI'O MO3HAHUS:
SBJICHUE, HAYYHBIN (PaKkT, TUIOTE3a, (PU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI
U UX MPOEKIUH HA OCU KOOPJIMHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX
byHKIUH, NPU3HAKA MOA0OUS TPEYTOJBbHUKOB, ONpEAeNeHHE IUIOMAAN MIOCKUX (QUTYp H
0o0BbEMa Te.

Buonocus: snekTpuyeckue SIBICHUS B KUBOM MpHUpoOAE, KoyueOaTelbHbIE JBUKEHUS B
KUBOH INIPUPOJIE, ONITUYECKUE SIBJICHUS B KMBOW IPHUPOAE, ACHCTBUE pagualiy HA KUBBIE
OpraHU3MBbl.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATMYECKON PEIETKH, CIEKTPATIbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE MOIOCA 3€MJIH, 3aJIEKH MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
ITOBEPXHOCTH, MPEJICKA3AaHUE 3€MIICTPSICEHU M.

Texnonocusi:  JIWHUM  DBJEKTpolepenady,  IeHepatop  MEPEeMEHHOro  TOKa,
ANEKTPOJBUTATENb, MHIYKIHMOHHASA M€Yb, pajgap, pPaguoONpuEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CPEIHEro oOIIero oopa3oBaHUs
(6a30BBI  YpOBEHb) JOJDKHO OOECHEYUTh JOCTHMIKEHHE CIEAYIOIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ybTaThl OCBOECHHUS yueOHOro npeamera « Pu3nka» JOJHKHBI OTPaXXKaThb
TOTOBHOCTh M  CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBAThCS  C(HOPMHPOBAHHOU
BHYTPEHHEN TO3WLMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpPHUEHTAUWN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULHUOHHBIM LEHHOCTSIM POCCHUIMCKOrO
oOlIecTBa, paclIMpPeHUE KU3HEHHOTO OIBITA U OIbITA JEATEIBHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HalpaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMSA:

c()OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMH OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE TPAJULMOHHBIX OOLIECUETIOBEUECKUX TYMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSITENIBHOCTh B MHTEPECAX I'Pa’KJaHCKOrO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHOM OpraHu3allly;

YMEHHUE B3aWMOJECHCTBOBATh C COLMAJBHBIMHU HMHCTUTYTAaMHU B COOTBETCTBUU C HUX
(GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU 1E€ATEIBHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K T'OCYIapCTBEHHBIM CHUMBOJAM, JTOCTHKEHHUSM POCCHUICKUX
y4€HBIX B 0071aCTH (PU3UKHU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OLEHMBATh CHUTYyalMi0 W TOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI M LEHHOCTH, B TOM YHCIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTHYECKOr0 BOCITUTAHHUSA

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIIOYAs OCTETUKY HAay4yHOIO TBOPYECTBA,
npucymero pusnveckon Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K pazIu4HbIM cdepaM NpoPEeCcCHOHATBHON JESATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKONW M TEXHUKOH, YMEHHME COBEpIIATh OCO3HAaHHBIM BBIOOp OyAylIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI,



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA
MPOTSKEHUN BCEU JKU3HU;

6) PK0JIOTHYEeCKOr0 BOCIIMTAHHS

c(hOPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00ATBHOTO XapakTepa
AKOJOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYLIECTBJIIEHUE JICMCTBUU B OKPYXKAIOIIEH CPEie HA OCHOBE 3HAHHUS
1eJIe yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHue OIbITa JESITEIIbHOCTH HKOJIOTMYECKONM HANpaBICeHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HUKE;

7) UEHHOCTH HAYYHOT'0 IIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIeATEeNbHOCTH, TOTOBHOCTH B TPOIECCE H3YyUYCHUS
(U3HUKN OCYIIECTBIISATH MPOCKTHYIO M UCCIIEIOBATENBCKYIO AEITEIbHOCTh HHANBUYABHO U
B TpYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUA:

CaMOCTOSTENIEHO (POPMYIMPOBATh U AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENENATh 1EJIH EATEeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHKCHHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX (U3HUECKUX
SBJICHUSIX;

paspabaThiBaTh IUIaH pEIICHHUS MPoOJeMbI ¢ yY€TOM aHanmM3a HMEIONIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTD, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIC/ICTBUN JEATEIHLHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHUPTYAJIBHOTO H
KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHITHIMHU U METOJaMU (HU3UIECKOM
HAyKH;

BJIJICTh HABBIKAMHU Y4eOHO-MCCIIEA0BATEIHCKON U MTPOSKTHOM NeATEeILHOCTH B 001aCTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHUS
3aa4y GU3NIECKOTO COJIEPIKAHMSI, MPUMEHEHHUIO PAa3IMYHBIX METOOB MMO3HAHMUS;

BIIQJICTh BUJAAMH JIEATEIHLHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIHH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCJE IPH
CO3/IaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;



BBISIBJISITh MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/ady, BbIABUTATH
TUIOTE3y €€ pelIeHUsl, HaXOIUTh apryMEHThI JUIsl JOKa3aTelIbCTBA CBOUX YTBEPKIACHMIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJIyYCHHBbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4K B 00pa30BaTEIbLHON NEATeILHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nundpopmanueii:

BNIQJICTh HABBIKAMU TONy4deHUs WHPOpManuu (U3HYECKOTO COJAEp)KaHUS U3
MCTOYHUKOB  Pa3HBIX THUIIOB, CAMOCTOSITENIFHO  OCYIIECTBJISTH  IIOWCK,  aHAIU3,
CUCTEeMATHU3allMI0 W HMHTEpPHpeTaluio HWHPOPMAlMU pa3IMYHbIX BUAOB U  (QopMm
IpeJICTaBICHMUS,

OLIEHUBAThH JOCTOBEPHOCTHh HH(OPMALINH;

MCIIOJIb30BaTh CpelcTBa WH(MDOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3AI[MOHHBIX 3a/lad C COOJIOJICHHUEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM O€30MaCHOCTH, THUTUEHBI, pPECYpcoCcOepeKeHHUs,
MPaBOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (DU3MUECKOTO COAEpKaHMSI B pPa3IMUHBIX (opmarax ¢ y4y€ToM
Ha3HauYeHHUsT HMHPOPMALMM M IIEJEBOW ayAUTOpPUHU, BHIOMpAs ONTUMAIbHYIO (opmy
MPEICTAaBICHNS U BU3YaIH3AIIHH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypOoKaX (PM3UKU U BO BHEYPOUHOU ACATEILHOCTH;

pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUSI C UCIIOJb30BAHUEM SI3BIKOBBIX
CpEJICTB;

MOHUMATh U UCIO0JIb30BaTh MPEUMYIIECTBA KOMaHAHOW ¥ UHAUBUIYaTbHON PabOTHI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JCHCTBUM C YU4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEM Ka)KJ0ro 4jeHa KOJIJICKTUBA;

NPUHAMATh 1EJIH COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH M KOOPJAWMHHUPOBATH
JNEUCTBUS MO €€ NOCTHXKEHHIO: COCTABJIATH IUIAH JCHMCTBUM, PACHPENECIATh POJIU C YYETOM
MHEHHI Y4aCTHUKOB, 00CYK/JIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIIEHWBAaTh KayeCTBO CBOETO0 BKJAJa W KaXJIOr0 yYacTHUKA KOMAaHIbl B OOIIMI
PE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIAThL IMOBUTHUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CHTYyallUAgX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSTENIbHO OCYILIECTBIISITh MO3HABATEIbHYIO JCSITEIBHOCTh B 00J1aCTH (DU3UKU U
aACTPOHOMUHU, BBISBJIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATH IUIAH PELICHHS PACUETHBIX U KAUECTBEHHBIX 3a/1ad, IJIaH
BBITIOJTHEHHSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHMIO M TMPOSIBICHUIO S3pYIULUMU B oOjacTu (pU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyallUsM, BHOCHUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATD
COOTBETCTBHE PE3YyJIbTATOB LEJISIM;

BJa/leTh HABbIKAMU MO3HABATEJIbHOM pediieKCcud KaK OCO3HAHUSA COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pehIEeKCUH JIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PEILIECHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX NP aHAJIM3€E PE3YIbTaTOB JESITEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporuecce nocTukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 10 (pU3UKE
JUISL  YpOBHSI CpeAHero o0miero oOpa3oBaHus y OOYyYalolmUXCsi COBEPIICHCTBYETCS
HMOLIMOHAJIBHBIN UHTEIIEKT, IPEANoaralomuii chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIMOCOOHOCTh MOHMMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHME, BHJIETb HAMPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETyJINPOBaHUs,  BKJIIOYAIOLIETO  CAaMOKOHTPOJb,  YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh AalTHUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHHSM U MPOSIBISATH THOKOCTH, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLMHU, BKJIFOYAIOLIEH CTPEMJICHHE K JIOCTHKEHHMIO LEIU U YCIEXY,
ONTHMH3M, UHULIUATUBHOCTh, YMEHHUE I€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;



COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHIity o0y4denus B 10 kjaacce npeaMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHHA, B TPAKTHICCKON
TEeSTSIIEHOCTH JIFOJICH;

YUUTHIBATh TPaHUIIBl MPUMEHEHUSI U3YUYCHHBIX (U3MUECKUX MOJIENeil: MaTepHhalibHas
TOYKa, HHEPIIUAIbHASA CHCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TENO, UACATBHBIN a3, MOJCIN
CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPBIX TEJ, TOUCYHBINA JCKTPUICCKUN 3apsiT MPH PEIICHUH
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE ABJICHUS (TPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECCKOW TEOPUH CTPOCHHUS BEIIECTBA U AJICKTPOINHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABIKEHHE, CBOOOTHOE TaJeHue Ted,
JIBIDKCHUE IO OKPYKHOCTH, HHEpIMs, B3auMmopeiicTBue tei, auddys3us, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUAKOCTEH M TBEPMABIX TeJl, U3BMEHEHHE 00bhEMa Tell MPU HAarpEeBaHUU
(oxnaxkeHnu),  TEIUIOBOE  pPaBHOBECHE, HUCIApEHWE,  KOHJCHCAIlMs,  IUJIaBJICHUE,
KpUCTAJUTH3aIis, KUIICHUE, BIAXHOCTh BO31yXa, IOBBIIICHUE aBICHUS Ta3a TPHU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHSI Ta3a B
M30IIpoIIeccax, MIEKTPU3AIUs TN, B3aUMOICHCTBUE 3apsIOB;

OMKCHIBATh MEXAHUUYECKOE JBUKEHUE, UCTIONB3YA (PU3NYECKHUe BEIMUMHBI: KOOPAMHATA,
MyTh, IEPEMEIIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMITYJIbC Tela, KHHeTHYeCcKas
DHEPTHS, TTOTCHITMAIBHAS dHEPTrHUs, MEXaHWUecKas paboTa, MeXaHWYeCKas MOIIHOCTD, MPHU
ONMKMCAHUM TIPABWJIBHO TPAKTOBaTh (U3WYCCKUA CMBICT MCIOJb3YeMbBIX BEIMYHUH, WX
0003HAUEHUS W €IWHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEIIMYMHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC SIBICHHS, HCIOJIB3YS
(¢bu3uYecCKre BEIWYMHBL: JaBJICHWE Ta3a, TeMIeparypa, CpeaHsAs KHHETHUYeCKas SHEprus
Xa0THYECKOTO JIBFDKCHUS MOJIEKYJ, CpeIHEKBAJApPAaTUIHAS CKOPOCTh MOJIEKYIN, KOJUYECTBO
TETJIOTHI, BHYTPEHHSS SHEPTUS, paboTa raza, Ko3(pGUIIUEHT MOJIE3HOTO JEHCTBUS TETIOBOTO
JIBUTATENSI; TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (PU3UYECKHN CMBICT HCIOIB3YyEMBIX
BEJIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, HAXOAWTH (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(bU3MYECKYIO BETMUMHY C APYTUMHU BEJIMUHNHAM;

OMHCHIBATh M3YUCHHBIC AICKTPUUYECCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE SBIICHUS
(Tporiecchl), UCMONB3ysT (PU3MUECKUE BEIMYUHBI: DJICKTPUUCCKHUN 3apsjl, SJIEKTPUUIECKOE
0JIe, HAMPSHKEHHOCTH TOJIS, TOTSHITNAN, PA3HOCTh MOTEHITUAIOB; P OMUCAHUH TTPABUIILHO
TPaKTOBaTh (PU3MUECKHA CMBICIT HCIOJIb3yEMbBIX BEIWYHH, UX OOO3HAYCHHS W CIUHHIIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIMYUHY C APYTUMHU
BEIIMYNHAMU;



aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUECKHUE 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsl HeroToHA, 3aK0H coXpaHEeHUs
MEXAHUYECKOM HHEPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa, NPUHLHUII CYNEPHO3ULIUU CHIL,
IOPUHLUIT PaBHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAaHEHUsS JJIEKTPUYECKOro 3apsna, 3akoH Kyiona, mpu 3Tom
pa3ianyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MNPUHLMIBI JACHCTBUS MAalIUMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUsI B IOBCEIHEBHOM KU3HH;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3MUECKHUX SIBJICHUM M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpMYIUpPOBATH
npobsieMy/3aadyy M THUIOTE3y YYEOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pyA0BaHMSs, MPOBOAMUTH OMBIT U OPMYJIUPOBATH BEIBOJBIL;

OCYUIECTBJISATh NpPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIUYHMH, MPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUsT M UCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEI0BaTh 3aBUCHUMOCTH MEXIY (PU3NYECKMMHU BEIUYMHAMH C HMCIOJb30BaHUEM
NPSAMBIX W3MEPEHUM, NMPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATH pPE3YJIbTATHI
MOJIY4YCHHOM 3aBUCUMOCTH (DU3MUECKHX BEIWYMH B BHUAEC TaOMUI[ M rpaduKoOB, IeiaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;

co0mroaTh mpaBuia 0e30MacHOro TpynAa MpU MPOBEIECHUM HCCIEIOBAHUNA B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW M MPOEKTHOM JAESITENIbHOCTU C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBAHMUS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOJAEINbI0, HCIONb3YS
¢u3nueckre 3aKOHbl M TPUHLUIBI, HA OCHOBE aHajlM3a YCIOBUS 3a/Jayd BbIOMPATh
(U3MYECKYIO0 MOJIENb, BBIACHATh (PU3NYECKHUE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
peuieHusi, MPOBOAUTH pPacdy€Tbl M OLEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(hU3MYeCKOM BEITMUYUHBI,

peniaTh KaueCTBEHHBIE 3a/1a4: BBICTPAUBATh JOTMYECKA HENPOTUBOPEUHUBYIO LIETIOYKY
paccyXJIeHUM ¢ OMOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIOJIb30BaTh MpPU PEIICHUH Y4eOHBIX 3aJady COBpPEMEHHbIE HMH(POpPMALMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U TPEJICTABIICHUS y4eOHOU 1
HAYYHO-TIOMYJISIPHON MH(pOPMAIUH, MOJIYYSHHON M3 Pa3IUYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKIJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IIOBCEIHEBHON KU3HU IS
oOecrnieueHus 0€30MacHOCTH MpU 00palleHny ¢ TPUOOpaMu U TEXHUUECKUMH YCTPOHCTBAMH,
Ui COXpaHEHWsI 3J0pPOBbS U COOJIOACHHMS HOPM SKOJOTHMUYECKOrO TIOBEIEHUS B
OKPYKAIOIIEH CPELE;



paboTaTh B TpYIINE C BHIOJIHEHUEM PA3JIMYHBIX COIMAJBHBIX POJEH, MIAHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00SI3aHHOCTH U TJIAHUPOBATH JIEATETLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aICKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIBI B
pelieHre paccMaTpruBaeMon MPOOJIEMBI.

K koniy 00yuyenus B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCS YMECHUI:

JEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PM3UKU B POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B PA3BUTUUA COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B IPAKTUYECKOM
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3MYECKUX MOJETCH: TOYCUHBIN
AIEKTPUUYECKUN 3apsij, JIyd CBETa, TOUYCUHBIM HCTOUYHHMK CBETA, fAJIEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA U KBAHTOBOM (DUBUKH: DJIEKTPUYECKass MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUUYECKOE, MAarHuTHOE JCHCTBHUS TOKAa, B3aUMOJCHCTBUE MAarHuTOB,
AJIEKTPOMArHUTHAsT WHAYKIUS, JEUCTBUE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM H
JBYDKYIIUMCS — 3apsifi, OJEKTPOMArHUTHbIE KOJEOaHWST W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHUE CBeTa, OTpPaXKEHUe, IMpejomiieHue, HHTepdepeHuuns, auppakuus u
nojsipu3anvsl CcBeTa, Aucnepcus cBeTa, (orosnekrpuueckuit 3hdext (dhoTodddexr),
CBETOBOE J1aBJICHWE, BOBHUKHOBEHUE JIMHEMYATOTO CIEKTpa aToMa BOJAOPO/A, €CTECTBEHHAs
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

ONMCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE, ONITHYECKHUE,
ANEKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX CpPEl) ¢ DAJICKTPOMATHUTHBIC SIBJICHUS
(mpoliecchl), HMCHOJIB3YS (PU3UYECKUE BEJIWYMHBL: JJICKTPUUYECKUM 3apsij, cujiaa TOKa,
ANEKTPUUECKOE HANpPsDKEHHE, 3JIEKTPUYECKOE COMPOTUBIICEHHWE, PA3HOCTh MOTEHLUAJOB,
AIEKTPOJBIKYINAS CHJia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJs, CHiia AMrepa, cuia
JlopeHiia, THAYKTUBHOCTb KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEH, IEPUO/T
M 4YacToTa KojebaHuil B KoieOaTeaTbHOM KOHTYpe, 3apsijl M CHila TOKa B IMpoIlecce
rapMOHUYECKHUX JICKTPOMArHUTHBIX KoJieOaHu, (DOKYCHOE PacCTOSIHUE U ONTHYECKas Cuja
JIMH3BI, IPU ONUCAHUU TTPABWIIBHO TPAKTOBATh (PU3MUECKUM CMBIC] UCTIOJIb3yEMbIX BEIUYMH,
uX O0O3HAUYEHUS U CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMH BEJIUYHMHAMU;

OTNMUCBHIBATh WU3YyUYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, UCIONB3Yys (uznueckue
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, TIEPHOJ TOJIypacmaa, dHEPTrus CBS3M aTOMHBIX SJIep, MPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIB3YyEMBIX BEIIMYWH, UX OOO3HAYCHUS U
SAVHUITBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMH
BEJIMYMHAMM, BBIYUCIIAThH 3HaUeHUE (PU3MUECKON BEIIMYMHBI;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONb3Ys (DU3UUECKUE 3aKOHBI U
NPUHLUNBL: 3aKOH Owma, 3aKOHBI MOCIEI0BATEIbHONO M MNapaJUIeIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOM WHAYKLIHWHU, 3aKOH
IPSAMOJIMHENHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS



CBETa, ypaBHEHHME OWHINTEHHA a1 (PoTtodddekra, 3aKOH COXPAHEHHsS] SHEPIHH, 3aKOH
COXPAaHEHUsl HMMITYJbCa, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEeHHs
MaccoBOT0 YHciia, MOCTyNIaThl bopa, 3aKOH paJuoaKTUBHOTO paciaja, Ipy 3TOM pa3inyaTh
CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHHE U YCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIIPaBJICHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO TOJISl POBOJHUKA C TOKOM,
cuiiel AMniepa u cuitbl JlopeHa;

CTPOUTh U OIMCHIBaTh H300paKEHHE, CO3/1aBaeMO€ IUJIOCKUM 3€pKaJioM, TOHKON
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUW U TMPOIECCOB C
WCIIONIb30BaHMEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHI: Tpu OSTOM (GOpMYyIHUpOBATH
npobsieMy/3ajauy M TUIOTE3Y Y4YeOHOro OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJIOAKEHHOT0 000PYAOBAHUS, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHUs U HCIOJb30BaTh W3BECTHHIE METOMBI OIEHKU
MTOIPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YyJIbTaThl OJYyYECHHOU
3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOmuI] W rpadukoB, 1enaTh BHIBOJBI I10
pe3ynbTaTaM HCCIeOBaHNUS;

co0nroaTh mpaBuia 0€30MacHOro TpyJAa MpU MPOBEACHUH HMCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4e€OHO-UCCIENOBATENbCKOW W MPOEKTHOM JIEATENbHOCTH C
MCIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacdy€THbIE 3a7adud C SIBHO 3aJaHHONW (PU3MYECKOW MOMAENbI0, HCIONb3YS
dbusznueckue 3aKOHBI M TIPUHIMIBI, HA OCHOBE aHalM3a YCIOBHUS 3a/Jayd BBHIOMPATH
(MBUYECKYIO0 MOJIEIh, BBIICIATh (PU3NUECKUE BEIUYUHBI U (OPMYIIbI, HEOOXOUMBIE NS €€
pellieHusi, MPOBOAUTH pacu€Tbl W OLEHUBATh pEAITbHOCTh IMOJIYYEHHOTO 3HAueHUs
(hU3nYeCKOM BETMYUHBI,

pemaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPANBATh JIOTHYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXJICHUI ¢ OTOPOH Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HUYECKUE SBIICHHS,

UCIIOJIb30BaTh MpHU pEIICHHH Y4YeOHbIX 3a7ad COBpPEMEHHbIE HH()OpPMAIMOHHBIC
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTABICHUs Y4eOHOH U
HAYYHO-TIOMYJISIPHON HH(OPMAIINH, MOJYYSHHON M3 Pa3NTUYHBIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHUIO;

OOBSCHATh NPUHLMUIBI JIEHCTBUS MAalIUH, MNPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HaHUS N0 (U3MKe B TOBCEAHEBHOM >KM3HU IS
oOecrniedueHus 0€30MacHOCTH MpU 00palleHny ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH,
Ui COXpaHEHHsI 3J0pOBbsi U COOJIOACHHS HOPM SKOJOTMYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;



paboTaTth B TPyNIE C BHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00SI3aHHOCTH U TJIAHUPOBATH JIEATETLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXJAOT0 U3 YYACTHUKOB IPYIIIIbI B
pelIeHre paccMaTpuBaeMon poOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®uznKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' A ya https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6nmorexa LIOK
2.1 Kunewaruka > https://m.edsoo.ru/7f41bf72
29 Jnamixa 7 bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 O 10 1
CHOBRL TEPMOHHANIIEH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubnuotexa [JOK




da3oBBIe IEPpEXOabI

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

Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
MEKTPOCTATHA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUUYecKuil TOK. Toku 12 Bbu6mmoteka [JOK
' B Pa3JIM4YHbIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/jesioB U TeM undposbIie
Ne ni/mn P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHOo€e noje. J1eKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpen 2. KOJIEBAHUA U BOJIHBI
71 MexaHU4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnnoreka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKue U 3J1EKTPOMArHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuaIbHOM TEOPUHU 4 | bubnmuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA

4.1 DneMeHThI KBAaHTOBOW ONTHKH 6 bubnuotexa [JOK




https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.2 4
Crpoenme aToma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK

5.1 Daeme aCTPOHO actpodus 7 1
VICMCHTbI ACTPOHOMHH H aCTPOGH3HKH https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny 7

Pa3pgea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bu6mmoreka [IOK
6.1 06006 4
ODTIATOEE TIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 08 4 !




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara nudposbie
Tema ypoka Konrpoabnsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
dusznka — HayKa O IIPUPOJIE.
1 Hayunsie MeT(})’K bl nofHell)HI/Iﬂ 1 bubmorexa HOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poab u mecTo pusuku B
OPMHUPOBAHUHU COBPEMEHHOM
2 Eap HOI;I KapTUHBI nfn a, B 1 bubmorexa HOK
i pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETbHOCTH
monen
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
nerkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpPHOE NpsAMONIMHENHOE | bubnuoreka [IOK
JBUKECHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSAMOIIMHEHHOE | bubnnorexka [JOK
JIBUXKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majienue. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaJCHNA https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE 1BUXKEHHE. 1 bubnuorexa [IOK




JIBr>KeHUE MaTepUaIbHOM TOUKH T10
OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada

IIpuHIUII OTHOCUTENIBHOCTH

bubmuoreka [JOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs

8 Tanunes. MuepiinaabHble CUCTEMEL
pllu https://m.edsoo.ru/ffO0c3be8
otcyeTa. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CYIIEPIIO3UIINM cHII. BTopoii 3aKkoH bubnmnorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOUKU
10 Tpetuii 3akon HerotoHa s bubnnoreka [JOK
MaTE€PUAIIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMHUPHOTO TATOTCHUS.
11 Cuna tsokectu. IlepBasg bubmmorexa LHOK
PP hitps://m.edso0.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTb
2 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTUBIIEHUS NPU bubnuoreka [IOK
JBWKCHUH TEJIA B )KUJIKOCTH HJIN https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpamaTelibHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
14 Tena. MoMeHT criibl. I1nedyo cuitnl bubnmorexa LIOK
' T ’ https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCUs TBEPAOTO
Tena
NMnynbsc MmaTepralbHONM TOYKH,
bubmuorexa [JOK
15 CHUCTEMBI MaTEPUATIBHBIX TOUYEK.

https://m.edsoo.ru/ff0c43d6




HUMITYJIbCA. PeaktuBHOE JABUXKCHUEC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaabHOW TOUKH. Teopema 00
M3MECHEHNH KHHETHYECKON SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

IloTrenumanpHas SHEpTHUs.
[ToTenumanpHast SHEPTUSL yIPYTO
nepopMHUPOBaHHON NIPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIN3M OBEPXHOCTHU 3eMIIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
N3MEHEHNEM MEXaHHYeCKOHN
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

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

19

JlabopartopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM MEXaHUYEeCKOH
SHEpIuu Teja Ha npumepe
pacTsHKeHUs PE3UHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2




Teopuu. bpoyHOBCKOE JABMKEHHUE.

Huddysus

22

Xapaxkrep JBHKECHUS U
B3aHMMOJICHCTBHS YaCTHI] BEIISCTBA.
Mopenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX Tl

23

24

25

Macca monekyn. Konuuecto
BemiectBa. [locTositHHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
OHEPrUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kraneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTPaMH COCTOSHHS
Pa3peKEHHOTO ra3a»

H3OHpOHCCCH B UACAJIbHOM ra3€ u
nux rpaq)nqecxoe IpeaACTaBJICHUC

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpenHss sneprus

bu6mmorexa [IOK




TEPMOJUHAMUYECKON CUCTEMBI U
Coco0bI €€ N3MEHEHMUS.
KonnyecTBo TemioTs! v padora.
Buyrtpennss sHeprus
OJIHOATOMHOI'0 HJI€aJIbHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Bunsl Tenonepenaun bubmmorexa [TOK
A pea https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMIOEMKOCTh BEIIECTBA.

1 KonnuecTBo TEMI0THI NpH bubnnoreka [JOK
Terionepenade. AanadbaTHbII https://m.edsoo.ru/ff0c5¢36
rporecc

1 [lepBblil 3aKOH TEPMOAMHAMUKHU U bubnuorexa [JOK
€ro MNPUMEHEHHUE K U30IpolieccaM https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporieccos B

34 npupoze. Bropoii 3akoH bubmmorexa [OK

PHpOAe. BTOP https://m.edsoo.ru/ff0c6230
TePMOJANHAMUKH

35 [Mpunnun nevicteus u KT bu6mmoreka [JOK
TETJIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIT/I

37 DKOJIOrH4ecKHe MpooIeMbl
TETUTOHEPTETUKH
O6006maronuit ypok

38 «Mounekyns Has}llp ¢usuka. OCHOBBI bubmmorexa [IOK

yoAp ) https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
39 KonrtponsHas pabora no Teme bubmuoreka [IOK

«MonexynspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TEPMOIAUHAMUKUN)>

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.

bu6mmoreka [IOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAs U OTHOCUTEIbHAS
41 BJIAXXHOCTH BO3ayxa. HacwIeHHbIN bubmnorera [IOK
Ayxa. - https://m.edso0o.ru/ff0c64ds
nap
TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Teaa. AHU3OTPOITHS
42 CBOMCTB KpHuCTAJLIOB. JKunkue bubnmnorexa [IOK
p ) A https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE
MaTepHuabl
[InaBneHue u KpUCTATUIU3ALIMSL.
bu6mmoreka [IOK
43 VY enapHas TEMIoOTAa IUIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 VYpaBHEHUE TEILIOBOro OaaHca
p https://m.edsoo.ru/ff0c6820
OJexTpu3anus Tell. DIEKTPUUECKUH
45 3aps pI[Ba BHUJIA BJIEKT I/I‘II;CKI/IX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3aps/10B
[TpoBOIHMKH, TUDTEKTPUKH U
46 MOJIYIPOBOTHUKH. 3aKOH bubnnorexka [JOK
COXpaHEHU DIEKTPUIYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3aumogeiicTBue 3apsioB. 3aKkoH
. . bubnuorexa [JOK
47 Kynona. To4yeuHbI 2IeKTpUYECKUI

3apsi

https://m.edsoo.ru/ff0c6ce4d




48

49

Hanpsisk€HHOCTB AJIEKTPUYECKOro
noist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX MoJel. JInnun
HaNpsHKEHHOCTH

PaGota cui anekTpocTaTuuecKoro

noist. [Torennuan. Passocts
OTEHIMATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATHUYCCKOM I10JIC.
Z[I/ISJ'IGKTpI/I‘-ICCKaSI IMPpOHUIACMOCTDb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexTpoémkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEPTUs
3apsHKEHHOTO KOHAECHCATopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

Jlaboparopnast padota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO
amnmnapara, CTpyHHOro nNpuHTepa.
DnexTpocTaTHYecKas 3alluTa.
3a3emIleHre AIeKTPOpruOOpPOB

DNEeKTPUYECKUM TOK, YCIOBUS €T0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnporusnenne. 3akon Oma ist
y4acTKa 1enu




56

57

58

59

60

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE
npoBOAHUKOB. JlabopaTopHas
pabora «3y4eHHe CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB

Pa6ota u moutHoCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa 11 OJTHOM
(3aMKHYTOM) SJIEKTPUUECKOH IICTH.
Kopotkoe 3ambikanue.
JlaboparopHnast pabora «M3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

QHGKTpOHHaﬂ MMpoOBOANMOCTD
TBépI[LIX METaJI0B. 3aBUCHMOCTD
COIMIPOTUBJICHHUA METAJIJIOB OT
TEMIICPATYPHhI. CBerHpOBOI[I/IMOCTL

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoIHUKH, X COOCTBEHHAs
Y IPUMECHask TPOBOAUMOCTD.
CaoiicTBa p—n-1niepexoja.
[TomynpoBOTHUKOBBIE TPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacriaBax 3JeKTPOJIUTOB.
ONeKTpoIuTHYECKAs JUCCOLMALUS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba




DIIEKTPOJIN3

DNEeKTpUYECKHUI TOK B raszax.

63 CamocTosiTenbHbIN 1 | bubnmoreka [JOK
HECAMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudeckue npudopsl U
64 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 O6o06maromuit ypok | bubnnoreka [JOK
«INEKTPOIUHAMHKA https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locrosHHbIN
3JIEKTpUYECKUM TOK. Toku B
bu6nmoreka [JOK
66 Pa3IUYHBIX CpEeaax» 1
. https://m.edsoo.ru/ffOc8a8a
/Bcepoccuiickasi mpoBepoYHast
paboTa rnpu MpoOBEICHUH HA
OyMaXHOM HOCUTEJE
PesepBHblit ypok. KonTponbHas
bu6mmoreka [JOK
67 pabora 1o Teme 1
https://m.edsoo.ru/ff0c8c56
"JnekTpoauHaMuka"
68 PezepBHblit ypok. OGo0maromnmii | bubmmoreka [IOK
ypok 1o TemaMm 10 kiacca https://m.edsoo.ru/ffOc8t6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME




11 KIIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Koutpoabubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUe. MarHuTHOE
| B . 1 bubnuorexa [JOK
nose. Bekrop MarHuTHOM
p . https://m.edsoo.ru/ff0c9778
MHIYKUUU. JIMHUM MarHUTHOM
WHIYKIUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa. bubnuorexa [JOK
2 . 1
BzaumoeiicTBrue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHas pabota
3 " PaTOpHai p | | bubnuotexa [JOK
«M3y4eHre MarHuTHOTO OIS
ye https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmiepa. JlaboparopHas pabota | | bubnuotexa [JOK
«MccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS HA
5 JBHKYILYIOCS 3apsKEHHYIO 1 bubnnoreka [JOK

gactuity. Cwia Jlopenma. Pabota
cuisl JIopeHna

https://m.edsoo.ru/ff0c9df4




10

DNeKTpOMarHuTHAs WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
1503010790020, O 1 (OR713914% 9117178
3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes
JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

NunykTuBHOCTB. SIBICHUE
camonHykuuu. J1C
CaMOMHJIYKIIMU. DHEprus
MarHUTHOT'O TOJISL KaTyLIKH C
TOKOM. DJIEKTPOMarHuTHOE I10Jie

TexHudeckue ycTpoucTBa U Ux
NPUMEHEHHE: TIOCTOSIHHBIC
MarHHThl, 3JIEKTPOMArHHTHI,
ANIEKTPOIBUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHUII,
WHIyKIIMOHHASI MIeYb
O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHAs
VHTYKIIWSD

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal 50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHutHOe 1ose.
DNEeKTpOMarHuTHasi UHIYKIUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHNYECKIE
koseOanus. 'apmoHndeckue

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0caf06
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14

15

16

17

KoseOaHus. YpaBHEHUE
rapMOHHYECKHUX KoJieOaHuil.
[IpeBparenue snepruu

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH

neprojia MajbIxX KosueGaHuil rpy3a

Ha HUTH OT AJIMHBI HUTH N MAaCChbl
rpys3a»

KonebarenbHblil KOHTYD.
CBoOOAHBIC IJICKTPOMArHUTHBIC
Koyie0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXAHNYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B
UJIeaTbHOM KOJIe0aTeThbHOM
KOHTYpE

IIpencraBienue o 3aTyxarommx
Kose6aHusAX. BoIHyXIeHHbIE
MeXaHUYecKue KoJeOaHusl.
Pe3onanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBLIC KoJie0anus

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeEMEHHBIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34




18

TOK. MOIIIHOCTD MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUCHUE CHJIBI
TOKA U HANIPSKEHUS

Tpancdopmarop. [IponsBosacTso,
nepenavya u norpedieHue
ANEKTPUYECKOM SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DJIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKA, JINHUH 3JIeKTpoliepeiad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOCTBE IEKTPOIHEPTUN.
Kynbrypa ncnons3oBaHus
3JIEKTPOIHEPIUHU B MOBCEIHEBHON
KHU3HU

21

MexaHndecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnipoCTpaHEHHS U
nnuHa BosHBL. [Tonepeunsle u
IIPO/IOJIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U cKopocTh. [lIkana
OJICKTPOMAardHuTHBIX BOJIH

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




HpI/IHI_[I/IHBI paauoCBA3N U

24 TeneBuaeHus. Pa3Butue cpeacts
cBA3u. Paguonokanus
55 KonrponsHas pabora bubmumoreka [IOK
«KoiiebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuneiHoOe
26 pacrupocTpaHEeHUE CBETA B bubnuoreka [IOK
oaHOpoaHOM cpene. Toueunbli https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ffOcd4e0
M300pakeHN B TUIOCKOM 3€pKaiie
IIpenomnenne ceera. [TonHoe
)% BHYTPEHHEE OTPAKEHUE. bubnuoreka [IOK
[IpenenbHbIN yroma MOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKEHUS
Jlaboparopnas pabota
29 «I/I3MI::peHII)/Ie nopKasaTensi bubnrorexa LIOK
https://m.edsoo.ru/ff0cd67a
MPEJIOMIIEHUS CTEKIIa»
JInn3sl. IlocTpoenue
30 n3o0paxenuii B 1uH3ze. opmyna bubnnoreka [JOK
TOHKOM JIMH3BL. Y BEIMUECHUE https://m.edsoo.ru/ffOcddle
JIUH3bI
JlabopaTopHas pabota
31 «MccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX)
32 Hucnepcus cera. CoxxXHBIN




cocraB Oenoro cBera. L[Ber.
JlaGopaTopHas pabora
«HabmroneHne nucnepcun cBeTay

WuTepdepennus ceera.

bubmmoreka [IOK
33 Judpakuus cBeta. 1
.. https://m.edsoo.ru/ff0ced22
JudpakuuonHas pemeéTka
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue npuobOps U
35 YCTPOMCTBA U YCIOBHS UX
0€301acHOTO MPUMEHEHUS
I'panuipl TPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHUKHU. bubmuorexa [JOK
ITocTynatel cieliuaibHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH
37 OJHOBPEMEHHOCTH. 3aMeJIEHHUE bubmmorera [TOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHM U COKPALLEHUE JITTUHBI
DHeprus u UMITYJbC
38 penaTUBUCTCKON YacTulibl. CBS3b bubnnorexka [JOK
MAacChl C DHEPrUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
Kontponbnas padota «Onrtuka.
. bubnmuorexa [JOK
39 OCHOBBI crielIUAIBHON TEOPUH
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIbHOCTH»
40 ®oronsl. opmyina [Inanka. bubnuorexa [IOK

DHeprus U UMMyibc GpoToHA

https://m.edsoo.ru/ffOcfel16




OTKpBITI/Ie " UCCIICA0OBAHUEC

bu6 K
41 dbotoaddekra. OnbiTh A. T nommorexa O
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodddekra.

4 VYpaBHeHue DitHIITEHA 17151 bubnmoreka [JOK
dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuia» Gorodddexra
JlaBnenne cBera. Onbitel I1. H.

. bubnuorexa [JOK
43 Jlebenera. Xumuueckoe IelicTBHC
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE IPUMEHEHHUE:

44
¢dorosnemenT, GpoToaaTUHK,
coJIHEeUHasl OaTapesi, CBETOIUO]]

45 Pemenue 3agau mo teme bu6mmoreka [JOK
«7EeMEHTBI KBAaHTOBOM OTITHKI https://m.edsoo.ru/ff0d0302
Moaens aroMa ToMcoHa. OnBITHI

46 Pesepdopna no paccesHuro o- bubnnorexa [JOK
yactull. [LtanerapHas Moaens https://m.edsoo.ru/ff0d091a
aToma
IToctynatel bopa. U3nydenue u
norJjomieHre (OTOHOB MPHU

47 e ex:)u e aTo(laa co Horll OBHS bubmorexa OK

pexol . 8 P https://m.edsoo.ru/ff0dOafa
SHEpruu Ha apyrou. Buasl
CIIEKTPOB
43 BonHoBBIE CBOMCTBA YACTHII. bubmuorexa [JOK

Bomnsl ne bpoitns.

https://m.edsoo.ru/ff0d0Qafa
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KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYXKJCHHOE U3Ty4YCHHE

OTKpbITHE PAIMOAKTUBHOCTH.
OmnerTel Pe3epdopaa mo
OTIpe/ICTICHUIO COCTaBa
PaAMOAKTUBHOTO U3TyUYCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BnusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

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

51

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

52

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipobiiemsr,
MEePCIEKTUBBI, IKOJIOTUYECKUE
aCHEeKTHI IAEPHOU SHEPTETHKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DneMeHTapHbIC YaCTHUIIHI.
OTtkpbITHE TO3UTPOHA. METO b
HaOJII0/IEHUS U peruCcTpaluu
aneMeHTapHbIX yactull. Kpyribrit
cton «DyHaaMeHTaIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPa

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356




54

Dransl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bup 3BE31HOrO
Heba. Co3Be3aus, ipKue 3BE3/bI,
TUTAHETHI, UX BUJAUMOE JIBI)KEHUE.
Conneunas cuctema

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Counuie. ConHeunas akTUBHOCTD.
Wcrtounuk snepruu CosHua u
3BE3]T

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKH. 3BE3/IbI
IJIaBHOM IIOCJIEJ0BATEILHOCTH.
Bnytpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUHU H IBOJTIOIIUH
CoHma u 3BE31

57

Muneunsiii I1yte — Hamma
lNamaxTtuka. [lonoxenne n
nerkxenne Connna B [amakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
sJIpax rajJakTUK

58

Bcenennas. Pa30eranue
rayiakTuk. Teopus bonbmoro
B3pbIBa. PeNMKTOBOE HM3ITydueHHE.
Meraranaktuka. Hepemennsie
po0GJIEMbI ACTPOHOMUU




59

60

61

62

63

64

KonTponbhas pabota no teme
«2JeMEeHThl KBAaHTOBOM OINTHKHU.
Ctpoenue atoma. ATOMHOE 5]IpO.
DneMeHThl aCTPOHOMUU U
aCTPOPUUKI

O6o0maromuii ypok. Poib
(hU3UKH U aCTPOHOMHH B
YKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax JAesaTeTbHOCTH
YyejoBeKa

O606maromuit ypok. Pois u
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuit ypok. Poib
¢buznyeckoil Teopun B
(bopMHpOBaHNU MPEICTaBIECHUI O
¢bu3nyeckoil KapTuHe MUpa

O6o06maromuit ypok. Mecto
¢u3nvecKkoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUH O IPUPOLE
PesepsHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
MHAYKIUS




Pe3epBHbIiil ypok. Mexanndeckue

65 1
U DJIEKTPOMArHUTHbBIE KOJIeOaHHs

66 PesepBHbIil ypok. Mexanuueckue |
Y AJICKTPOMArHUTHBIE BOJIHBI
PesepBHblii ypok. Ontuka.

67 OcHOBBI CIELIMATIBHON Teopuun 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBanToBas

68 (bHSIfKa. aJi]:MeHTbI aCTPOHOMUH 1 bubmorexa IOK

https://m.edsoo.ru/ff0d1784
1 acTpoPu3uKu
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakuueit
[MapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienner

» dusuka, 11 kmace/ Mskumes I'.J1., Byxosuer b.b., Yapyrun B.M. non penakmnueit
[TapdentreBoit H.A., AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. YueOnuk I'.5. Mskumes, b.b. byxosues, H.H. Cotckuit «®u3zuka 10 knacc: yueOHUK
1151 0011100 pa30BaATENIbHBIX YUPEKICHUM: 0a30BbIN 1 MTPOGUIBLHBIN YPOBHIY, M.:
«IIpocBemenue», 2021 r.

2. Yuebnuk I'.4. Mskuies, b.b. byxosues, B.M. Yapyrun «®u3uka 11 kinacc: yueOHUK
JUIs 0011Ie00pa30BaTENbHBIX YUPEXKICHUI: 0a30BbIA U TPOPUIBHBIN YPOBHIY, M.
«IIpocsemenne», 2021 r.

3. AaapromeuknH C.M., CinyxaeBckuit A.C. "KoHCTpyKTOp" CaMOCTOSATENBHBIX U
KOHTpPOJIbHBIX padoT. Pusuka. 10-11 knaccel. M.: «lIpocBemenuer». 2010 1. 191 c.

4. I'pomueBa O.M. Temarnueckre KOHTPOJIbHBIE U CAMOCTOSATENbHBIE pa0OTHI MO (PUBHKE.
10 knacc. M.: «Ok3amen». 2012 1. 192 c.

5. I'pomresa O.M. Coopuuk 3amad o ¢pusuke. 10-11 kmacceel. M.: «Ox3amen». 2015 1. 208
C.

6. [lIunos B.®. ®uzuka. 10-11 xnaccel. [loypounoe nmiiaHupoBanue K y4eOHUKY -
Msxumesa ['. 4., byxoBuesa b.b. u ap. M.: «IIpocsemenue». 2015 r. 128 c.

7. PeimkeBuy A.Il. ®@usuka. 3agaunuk. 10-11 kimacesl. M.: «Zlpoda». 2013 1. 192 c.

8. I'pomiieBa O.W. TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI 1O (HU3HKE.
11 knacc. M.: «Ok3amen». 2012 1. 144 c.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

®enepanbHbIi LHEHTP HHGOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. I1OP u pecypcsl o usuke http://class-fizik.ru/astw.html

3. Kopnopanus «Poccutickmii yaeouuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. IIOP u pecypcst o pusuke http://class-fizik.ru/fizw.html

5. BupTtyanbHble 1abopaTopHbie pabOTHI IO (HU3HKE
https://efizika.ru/course/view.php?1d=44

6 1. bubnuoreka — Bc€ o npeamety «dPusuka». — Pexxum nocrymna:



http://www.proshkolu.ru

7. BuneoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

8. Enunas xomnekuus U poBbIX 00pa3oBaTeIbHBIX PecypcoB. — PexxuM nocrymna:
http://school- collection.edu.ru

9. DnexkTpoHHbIe yueOHUKH 0 Pusuke. — Pexum gocryna: http://www.fizika.ru
10. ®enepanbHblil IEHTP HHGOPMAIIMOHHO-00pa30BaTENbHBIX PECYpCcoB. — Pexxum

noctymna: http://www.fcior.edu.ru/
11. MuTepnet ypok. — Pexxum noctyna: http://interneturok.ru/ru/school/physics/

12. Aanmanmu dpusnueckux o0bekToB. — Pesxkum noctyma: http://physics.nad.ru/
13. XKunas ¢uszuka: odyuaromias nmporpamMmma. — Pesxkxum gocryma: http://www.int-
edu.ru/soft/fiz.html
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