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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE cpelHero odmero odpa3zoBaHus pazpaboTaHa
Ha OCHOBE MOJIOKEHUU U TpeOOBaHUHN K pe3ysibTaTaM OCBOECHHUSI OCHOBHOM 00pa3oBaTeIbHOI NMPOrpaMMmBl,
npeacrarieHHbix B ®I'OC COO, a takxe ¢ yu€roM deaepanbHOl pabouelt mporpaMMbl BOCIUTAHUS U
KOHIENIMN TpernojaBaHus yueOHoro mnpeamera «®Pusnka» B 00pa30BaTelIbHBIX OpPraHU3AIMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3MKE HANpaBleHO Ha (POpPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyyatouuxcs 10—11 kinaccoB npu o0ydyenun ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusm ®I'OC COO
K TUIAaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM W METaNpPEIMETHBIM pe3ysibTaTaM OOydYeHHUs, a Takke
YUUTBIBAET HEOOXOAMMOCTh PEAIN3ALUU MEXKIPEIMETHBIX CBSI3eH (HU3MKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenenstoTcss OCHOBHBIC LENH W3Y4YeHHs] (PU3UKU HA YPOBHE CPEIHEro
obmiero oOpa3oBaHMsl, IUIAHUPYEMbIe pE3yJNbTaThl OCBOEHHS Kypca (U3MKU: JIMYHOCTHBHIE,
MeTarpeIMeTHbIe, IpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma no (hu3MKe BKIIOYAET:

e [IJaHUpPYEMbIE pPE3yJIbTaThl OCBOEHUS Kypca (U3MKHM Ha 0a30BOM ypOBHE, B TOM YHUCIE

MPEIMETHBIC PE3YIBTATHI IO TOAaM O0YUYCHHUS;

e cozaep:kaHue yueOHoro npeamMera «Pu3nkay 1no rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOolee OOIIMX 3aKOHaX MPHUPOABI, BBICTYMAas B KadyecTBE y4eOHOro
mpeiMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIJIaJ B CHUCTEMY 3HAHMM 00 OKpYXKaloIleM MUpE.
IkonbHBI Kypc (U3MKH — CHUCTEMOOOpa3yIOIIUil Al €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOLIECCOB W SIBJICHUHN, M3y4aeMbIX XUMHUEH, OMOJIOTHEH,
busnueckoii reorpadueil u acrponomueil. Micrnons3oBanue U akTUBHOE MMPUMEHEHHE (PU3MUECKUX 3HAHUHN
OTpe/IeNIsieT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B cdepe PHEPreTHKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUs HOBBIX MAaTEpUalOB C 3a/JlaHHBIMHM CBOICTBaMM U Jpyrux. M3yuenue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYIHOW KapTHHBI MHpa 00YJarOIIIXCs,
B (opMUpOBaHHWE YMEHHUIl MPUMEHATh HAYYHBIH METOJ TMO3HAHUS TPU BBHIMOTHEHUH HMH Yy4EOHBIX
HUCCIeJOBaHUH.

B ocHOBY kypca ¢u3uku ajis ypoBHS CpeIHETo o0IIero o0pa3oBaHus MOJOXKEH Al UeH, KOTOpbhIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBHHM C HEH Kypc SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
CONIEP’KUT MaTephall U3 BCeX pas3fenoB (U3MKHM, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaKk U
COBpEMEHHOM (PU3HUKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QU3UKM OOBEIWHEH BOKPYT
¢usznueckux Tteopuil. Benymmum B Kypce sBisercs (OpMUPOBAaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuszanus mnpeAnonaraeT HCIONIb30BaHHE TyMaHUTAPHOTO
noTeHIrana (PU3NYEeCKOl HayKu, OCMBICTICHUE CBS3HM PAa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33pPEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU NMPOOIeMaMH.

Hoes npuxnaonou nanpagnennocmu. Kypc Gpu3nku npeanosiaraetT 3HakOMCTBO C IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsl MOCPECTBOM BBEJIEHUS 3JIEMEHTOB CO/AEP KaHUS, TOCBSAIIEHHbBIX
HKOJIOTMYECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHH, a
Takxke 00CyKAeHUs IPoOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE cpelHero o0Iero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopuu (popmHupoBaHHE NPEACTABICHUNH O CTPYKTYpE MOCTPOEHUS (PU3NUYECKOW TEOpUH,
poiu pyHIAaMEHTaJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABIECHUAX O IPUPOJIE, TPAHULIAX
MIPUMEHUMOCTHU TEOPUU, JJIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUM U MPOIIECCOB).



CuCTEMHO-EATENbHOCTHBIM MOAX0J B Kypce GU3MKU pealn3yercs Npexae BCero 3a CHér
OpraHU3aIMH SKCIIEPUMEHTAIBLHON AedaTenbHOCTH oOyuatomumxcs. [{ns 6a30Boro ypoBHs Kypca GpU3HKH —
3TO UCHOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB H JIaOOpAaTOPHBIX padoT,
KOTOpPBIC B MpOrpaMme Mo (Pu3nKe 00BbEAMHEHBI B OOIIUI CIHCOK YYCHUYECKUX MPAKTHYECKUX PabdoT.
Bbinenenne B yKkazaHHOM HepedHE JIa0OPAaTOPHBIX pabOT, MPOBOAUMBIX Uil KOHTPOJS M OLIEHKH,
OCYIIECTBIISICTCS YYACTHUKAMHU 00pa30BaTEIbHOIO MPOLECca UCXOs U3 OCOOEHHOCTEH TIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu >TOM oOecmeuynBaeTcsi OBJIaJEeHHE OOYYAIOUIMMHUCS YMEHUSMH
IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEIOBAHNS 3aBUCUMOCTEH (DPU3MUECKMX BEIUYMH U IOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME YAENAETCS PEUICHUIO PAacUETHBIX M KauyecTBEHHBIX 3adad. llpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aqadyd C SBHO 33JaHHONW (DU3MYECKON MOJEIbIO,
MO3BOJISIOIINE MPUMEHSTh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesoB. [l KadyeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1aHUs Ha
OOBsICHEHHE MPOTEKaHUs (U3MUECKUX SIBICHUNW M MPOILIECCOB B OKPYXKAIOMICH JXU3HU, TpeOyrolue
BbIOOpa (PU3UUECKOM MOJIENN AJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k marepuaabHO-TEXHHUYECKOMY OOCCIECYCHHIO
y4eOHOro nporecca 6a30Bbli ypOBEHb Kypca (GU3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus J10JKEeH
U3y4aTbCs B YCIOBUSAX IMPEAMETHOro KaOuHeTa (PU3MKU WM B YCIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IIPEIMETOB E€CTECTBEHHO-HAYyYHOro LMKIa. B kabuHeTe (QU3MKM JOJDKHO OBbITh HE00XO0auMoe
nabopaTopHoe 00OpyAOBaHUE sl BBIOJHEHMS YKa3aHHBIX B IporpaMMe Ho (pu3MKe YYEeHHYECKHX
IPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000py10BaHHUE.

JleMoHCTpanmoHHOEe 000pyI0BaHUE (GOPMHPYETCSI B COOTBETCTBUU C MPUHIUIIOM MHHUMAIIbHON
JOCTaTOYHOCTH W 00ECHEeUMBACT TOCTAHOBKY IEPEUMCIICHHBIX B IMPOrpamMMe IO (U3HUKE KITFOYEBBIX
JEMOHCTpalMi A7 UCCIIEAOBAaHUS M3Y4YaeMbIX SIBJIEHUH M  IMPOLIECCOB, SMIUMPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIaGopaTtopHoe 00OpyIOBaHUE JUIsI YYEHHMUECKUX IPAKTHUYECKHX paboT Qopmupyercs B BuUje
TEMaTUYECKUX KOMIUIEKTOB U 00OecneuMBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOYy4arolUXCsl.
Tematnueckre KOMIUIEKTHI JaOOPaTOPHOro 000PYAOBAaHUS TOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BAHUH AHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BUjie HU(POBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SABISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTPEMJICHHs OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO HPUPOIH,

pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE O3HAHUS U (OPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa N3yYeHHs] OCHOB CTPOEHUSI MaTEPUH
1 (QyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuE YMEHUN OOBICHATH SIBICHUS C MCIONb30BAaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JOKa3aTeIbCTB;

e (opmupoBaHUE MpPEJICTaBICHUNA O POiaM (U3MKHU AJI Pa3BUTHUS JIPYIMX €CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTH.

JlocTikeHne 3THX Iieneil obecreunBaeTcsl peleHHeM CIIEeIYIONMX 3aad B Mpolecce M3ydeHHUs

Kypca (pU3MKU Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:

e npuoOpeTeHHe CUCTEMBl 3HAaHUM 00 OOLIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHHUKYy, MOJIEKYJSPHYIO (HU3UKY, 3JIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI acTPOYU3UKY;

e (opmupoBaHUE YMEHHI NPUMEHATh TEOPETUUYECKHE 3HAHMS ISl OOBACHEHUS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HU;



® OCBOCHHME CHOCOOOB pEIICHUs PA3NUYHBIX 334ad C SBHO 3aJaHHON (U3NYECKON MOIENbIo,
3a/a4, TOJPa3yMEBAIOIIUX CaMOCTOSITENbHOE co3JaHue (U3MUECKONH MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33]1a4H;
e T[OHMMaHHE (UINYECKUX OCHOB M MPUHLHUIOB JACUCTBUS TEXHHUYECKHX YCTPOWUCTB H
TEXHOJIOTHYECKUX MPOIIECCOB, X BIUSHUS HA OKPYXKAIOILYIO CPENY;
® OBJAJIEHUE METOJlaMU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W MPOBENCHUS  (U3HUECKUX
SKCHEPUMEHTOB, aHaJIM3a M HHTEPIpeTauy HH()OpMAIUK, ONpEeAETCHUs JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara;
® CO3/IaHME YCIOBUM [JIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JESITeTbHOCTH.
Ha u3ydenne ¢uszuku (06a30BBI YPOBEHB) Ha YPOBHE CPEAHETO OOIIEro 0Opa30oBaHUS OTBOJIUTCS
136 gacoB: B 10 kiacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 4acoB (2 yaca B HEJEINiO).
[Ipeiaraemelii B mporpamMme mo (Qu3UKe MepedyeHb JabopaTOPHBIX M TMPAKTHYECKUX padboT
SBIISICTCS PEKOMEH/IOBAaHHBIM, YYUTENb JeNaeT BBHIOOp MPOBEACHUS JIAOOPATOPHBIX PabOT M OMIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTObI HAYYHOI0 O3HAHMS
®duznka — Hayka o mpupoje. HayuHnble MeTObl MO3HAHUS OKpPYKaroIIero Mupa. Ponib skcriepuMenTa
Y TEOPHUH B MPOIIECCe TTO3HAHMSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pU3MUECKUX SBICHUHN U mpoiieccoB. Hayunbie runore3sl. Ousnueckrue 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBUS.

Pons u mecTo ¢uzuku B GOpMHUpPOBAHWM COBPEMEHHOW HAyYHOH KapTHHBI MHPA, B MPAKTHYCCKOU
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBuxkeHue. OTHOCUTENBHOCTh MEXaHMYECKOro nBmxeHus. Cucrema orcyéra.
Tpaexropus.

[Tepemernienue, cKOpocTh (CpelHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaTIbHOU
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. Cli0)KeHHEe EPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMONIMHEIHOE ABIKEeHUE. ['paduku 3aBUCHUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiiHoe aBukeHue. [[BUKEHUE MaTEPUAIBHONM TOYKH MO OKPYKHOCTHM C IOCTOSSHHOW IO
MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JHWHEHHas CKoOpocTh. Ilepmox um dyacrtota oOpareHus.
LlenTpoCcTpEMUTENBHOE YCKOPEHHUE.

TexHHUecKue yCTpOKWCTBAa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSII0B, LIEMTHbIE
U pEMEHHBIE NIEPENAYUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, ILTFOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBmxenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHONW CKOPOCTH.

HccnegoBanue COOTHOIICHHS MEXYy IMYTSAMH, IPOMJICHHBIMUA TEJIOM 3a MOCJIEA0BATENbHbIE PABHBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue qBUKEHUS MIApUKa B BI3KOW KUJIKOCTH.

N3yuenune nBumkeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuamun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. MIHEpUHaibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunmun cynepno3unuu cui. Bropoil 3akoH HproTOHA s MaTepuaibHOU
ToukHu. Tpernii 3akoH HpIOTOHA 1151 MaTEpHATIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenne. Buapl Tpenust (1mokosi, ckombxeHus, kauenus). Cuia tperus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb>KeHUSI U cuia TpeHus nokos. Koadduuuent tpenusa. Cuna conpoTUBICHUS NPU ABKCHUU Tella B
KHUJIKOCTHU WIH rase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpalleHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: MOAINITHUKY, JIBH)KEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrEe MHEpLUH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JepopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Busibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CHJI YIPYTrOCTH, BOSHUKAIOIIUX B TIPY)KUHE U PE3HHOBOM 00pasIie, OT
ux aeopManuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Nmnynsc maTtepuanbHOM TOYKHM (Tela), CUCTEMBbl MaTE€pPUAIBHBIX ToueK. KWMIymnbc cuiibl u
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunetnueckas sHeprusi MaTepuanbHON TOUKU. TeopeMa 00 M3MEHEHUU KHHETHUECKON YHEPTHH.

[lorenunaneHas oHeprus. IloTeHIManbHas 5SHEpPrus ynpyro JAePOPMUPOBAHHON MPYKHUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnnanpHble U HEMOTEHIUATbHBIE CHIIBL. CBs3b pabOThI HEMOTEHIIMANBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHnueckue ycTpoicTBa M IMPAKTHUYECKOE NMPUMEHEHHE: BOJIOMET, KOMEP, MPYKUHHBINA MUCTOJIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTnBHOE ABMKEHUE.

[Tepexon moTeHNIMATBHON YPHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u paOOThl CHUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpPruu Teja Ha Ipumepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHbBIE TIOJIOKEHHUS] MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM U HX OINbITHOE OOOCHOBAHUE.
BbpoynoBckoe nuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOACHUCTBUS YacTHIl BelecTBa. Moenu



CTPOEHHMSI Ta30B, )KUJIKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ATHX MOJEJEH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HI€aIbHOTO
raza. AGCOJIOTHAs TeMIlepaTypa Kak Mepa CpeHe KMHETUYECKOW SHEPTUU TEIJIOBOTO JBH)KEHUS YaCTHII
raza. [llkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
HansToHa. M3ompormeccsl B HACATBHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe
MPEJCTaBICHUE U30TPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE BeIIecTBa, (oTorpaguu MOJEKYIT OpPraHUYeCKHUX
COCIMHECHUM.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Mopenb, HIUTIOCTPUPYIOLLAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnbIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

OmnpeneneHre macchbl BO3/lyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHl 00béMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMmuyeckasi cucreMa. BHyTpeHHSs 3HEpIrusl TEPMOJIMHAMUYECKON CUCTEMbI U CIIOCOOBI €€
n3MeHenus. KonnuecTBo TemoTel U padoTa. BHyTpeHH:S S3HEPIHsl OJHOATOMHOI'O WJCaJIbHOTO Ta3a. Bubl
TEIUIONEpelayu: TEIUIONPOBOJIHOCTh, KOHBEKLMS, W3JIy4eHHE. YJenbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEmI0ThI IpH TEIJIoNepeaaye.

[Tonsitue 006 annabdatHoM mporiecce. [lepBriit 3akoH TepMoaHAMUKH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJUHAMUKH K n3onpoueccam. I'paduueckas nHTeprperanus padboTh rasa.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJE.

TennoBeie MamuHbl. [IpuHIMNBI AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPTHH B
TerioBbIX MamuHax. Koad¢uuueHnt noneznoro nedctBusa TterioBod Mamubbl. Luxn Kapuo u ero
KO3 (HULIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBbI TEIII0IHEPTETHKH.

TexHnuyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHME: JBUraTellb BHYTPEHHEIO CropaHus,
OBITOBOW XOJOJUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHyTpeHHEH SHEpruM Tejla IPU COBEPIIEHUU paOOThl: BBUIET MPOOKU M3 OYTHUIKU O]
JIEHCTBHEM  CKAaTOrO BO3[yxa, HarpeBaHue »dupa B JaTyHHOM TpyOke TyTEM  TpeHHS
(BUIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH dHEPTUM (TEMIIEpaTyphl) Teja MpH Terionepeaade.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeIIOEMKOCTH.



Tema 3. Acpecammniwie cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooGpa3oBanue u KoHaeHcanms. Mcmapenune u KumneHue. AOCONIOTHAs W OTHOCHTENbHAS
BJIOKHOCTh BO37yxa. Haceimennslii mnap. VYaenpHas TemoTa mnapooOpa3oBaHusA. 3aBHCHUMOCTH
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTALIOB. JKuakue
kpuctaibl. CoBpeMeHHble MaTepuaiibl. [InaBieHue u kpuctaiuzauus. YeiabHas TElyioTa IUIaBJICHUS.
Cybmumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoilcTBa M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETp, KaJOpUMETP,
TEXHOJIOTUH MOTYYECHHSI COBPEMEHHBIX MaTEePHUAaJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX M1APOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGiroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAIUTHIECKOTO BENIECTBRA.

JleMoHCTpanusi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

Onexrpuzauus Tell. OJEKTpUYeCKUH 3apan. JlBa Buaa snexrpuueckux 3apsanos. [IpoBogHukwy,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumopeiictBue 3apsaoB. 3akon Kynona. Todeunslid 351eKTpUUECKH 3apsil. DIECKTPUIECKOE TOJIE.
HamnpsoxkénHocTs  dnexktpuyeckoro moss. [IpuHmuMnm cyneprno3unuu 23ieKTpudecKux mnosne. JIluaum
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocrarnyeckoro nons. Ilorennman. PasHocte moreHuuanos. IIpoBogHuku u
JTUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas NpOHUIIAeMOCTb.

OnexTpoéMkocTh. KoHaeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCATOopa.

TexHnueckue ycTpolcTBa M INPAKTUYECKOE  INPUMEHEHHME:  DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOpP, KONMPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeincTBre HadIeKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTaTUYECKOM TOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH IMJIOCKOTO KOHJEHCATOpa OT IUIOIIAIU TUIACTHH, PACCTOSHUS MEXIY
HUMHU U TUIIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuunwix cpeoax

DJIEKTPUYECKUH TOK. Y CJIOBHUS CYIIECTBOBAHUS JICKTPUUYECKOr0 ToKa. McTtounnku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpspkenue. 3akon Oma aJig y4acTka 1emnu.

DNeKTpUYeCKOe CONPOTUBJICHHE. YJAeNbHOE COMNpPOTHBICHHE BemlecTBa. IlocimengoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE COEeAMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOIIHOCTB 3JEKTPHUECKOTO TOKA.

DNEKTPOABUKYIAsl CUJIa U BHYTPEHHEE COMPOTHUBIICHUE MCTOYHUKA TOKa. 3aKkoH OMa ISl MOJTHOM
(3aMKHYTOHI) 2JIeKTpruecKoii ernmu. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAUIOB OT
Temrieparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuuecKkuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoObCcTBeHHAs M MPUMECHAsI TPOBOJUMOCTh MOJIYNPOBOJHUKOB. CBoicTBa p—n-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PACTBOPAX M pacIuiaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHUECKAST TUCCOLAALIMS.
DNEeKTpOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [lna3ma.

Texnuuyeckue ycTpoWcTBa M TNPAKTUYECKOE IPUMEHEHHUE: aMIepMeTp, BOJIBTMETpP, peocTarT,
HMCTOYHHKU TOKAa, SJIEKTPOHArpeBarejbHbIE MPHOOPHI, SJIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKYyMHBIM JUOJA, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TMOTYNPOBOAHUKOBBINA JIHO/I,
rajibBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb CONPOTHUBIICHUS IIJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, TUIOMIAJAM TONEPEYHOTO
CEUYCHHS U MaTepHaa.

CMmenianHoe CoeJMHEHHE MPOBOTHUKOB.

[IpsiMmoe n3MepeHune AMeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHNe TaJbBaHUYECKOTO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue >1eKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue snexrpoinusa.

MexnpeameTHble CBSI3U

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS ¢ YUETOM COAECPKATEIbHBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAy4yHOTO MO3HAHUS: SBIICHUE,
HaydHbId (akT, rumore3a, (QU3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, DSKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHM, JHWHeWHas (QyHKIMs, mapabona, rumepOona, uxX
rpauKku U CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMHA HA OCU KOOPJWHAT, CIIOKEHNUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KUBOUM mpupoje, AuQQy3us, 0CMOC, TEIIOOOMEH KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEIIIOBOE PABHOBECHUE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOW MPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIAPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJAKOCTEH M Ta30oB, AIEKTPUYECKUE CBOMCTBA METAJLIOB,
ANEKTPOJINTUYECKAS IUCCOLMALIMSL, FaJIbBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKe ABUKEHUN C MCIIONB30BAHUEM MEXAHHU3MOB, YUET TPEHHS B TEXHHKE,
MOJAIIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXpaHEHHs] MUMIyJbca B TEXHHKE (pakera, BOAOMET U Apyrue),
JIBUTATEIh BHYTPEHHETO CrOpaHHUs, MapoBasi TypOUHA, OBITOBOM XOJIOAMIBLHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIYYEHUsI COBPEMEHHBIX MaTe€puajioB, B TOM YHUCJIE HAHOMATEpUAJIOB, M HAHOTEXHOJIOTHUH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTpOHArpeBaTesbHbIe MIPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMOIEWCTBHE NOCTOSHHBIX MarHuTOB. MaruutHoe mnoJie. BekTtop
MarHuTHOM WHAYKUUU. lIpuHIMD Cyneprno3uuuy MarHUTHBIX ToOJIed. JIMHUM MarHUTHOM WHAYKLIMH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH HOJISI TIOCTOSIHHBIX MAarHUTOB.

MaruuTHOE ToJIE NPOBOJHHMKA ¢ TOKOM. KapThHa JIMHUMN MHAYKIIMM MArHUTHOTO IOJS JUIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJIHMKA, KATymIKM ¢ TokoMm. OmbIT Dpcrena.
B3aumMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJlb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb M HarpaBieHue. [[BKeHHME 3apsOKeHHOW YacTUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SIBieHue 31EKTPOMAarHUTHON MHAYKIUU. [I0TOK BEKTOpa MArHUTHOW MHIYKIIMH. DJIEKTPOIBUKYILAS
cuJia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIuU Papaes.

Buxpeoe snextpudeckoe mose. DNEKTPOJABHKYIIAs CUjla MHAYKIMUA B MPOBOJHUKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue yCcTpoCTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMATHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJISI.

B3anmoneicTere N1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHON UHAYKIIUH.

IIpaBuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBrieHrE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHrne MarHuTHOTO NOJIL KATYIIKH C TOKOM.



HccnenoBanue AeCTBUS TOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHYKITHH.

Paznen 5. KoJsieOanusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumMHbsle Koj1eOanus

Konebarenbnast cucrema. CBoOoaHble MexaHHuUeckue kojiebanus. ['apMoHuyeckue KojaeOaHus.
[lepuon, gacrora, amrummtyna u (aza konebanuid. [IpyKuHHBI MasTHUK. MareMaTHYeCKH MasTHUK.
VYpaBHeHHe rapMOHUYECKHUX Kojebanuii. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYyp. CBOOOAHBIE IEKTPOMArHUTHbIE KOJIeOaHusl B UJ€aIbHOM KoJebaTeabHOM
KOHTYype. AHAJIOTUS MEX]y MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHbBIMU KojeOanusmu. @opmyna TomcoHa.
3aKOH COXpAHEHMs SHEPTUHU B UACAITBHOM KOJI€0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarmux KoyiebaHusX. BeIHyKIeHHbIe MeXxaHu4eckue kojebanus. Pezonanc.
By aeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii  TOK. CHHYCOMIANbHBIA TMEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUS.

Tpancpopmarop. IlpousBoacTtBo, nmepenaya U NOTpeOJIEHHE  DJIEKTPUUYECKOW  DHEPIUU.
DKOJIOTMYECKUE PUCKH TP MPOU3BOJCTBE JIEKTpOo3HEpruu. KynbTypa nCronb30BaHUs 3IEKTPOIHEPTHH B
MMOBCEHEBHOM KU3HU.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasTHUK).

HaGimrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmmnorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa W HANpsDKEHUS OT BPEMEHM) IS DJIEKTPOMArHUTHBIX
KoJ1eOaHuH.

Pe3onanc mnpu mocneqoBaTeIbHOM —COEJUHEHHM PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUU 3IEKTpoIIepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HccnenoBanue 3aBUCMMOCTH NEPUOJA MAJIbIX KOJEOAHUN Ipy3a Ha HUTH OT JUIMHBI HUTH M MaccChl
rpy3a.

HccnenoBanue nepeMEHHOrO0 TOKAa B LENM M3 TOCIENOBAaTEIBHO COEIUMHEHHBIX KOHJEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHnuueckue BOJIHBI, ycioBHs pacnpocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUsl U JUIMHA
BoJIHBL [lonepeunslie u mpo1obHbIe BOJIHBL. MHTephepeHus u qudpakius MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3IyUYEHHs JIEKTPOMArHUTHHIX BOJH. B3aumHast oprueHTanus
BekTopoB E, B, V B nanekrpomarHuTHOi BosiHE. CBOWMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejoMIIeHue, monasipuzanus, auppaxuus, narepdepernns. CKopocTh 3EKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 3IeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[TpunIMTIBI pagnoCBA3U U TeneBuAeHu. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuueckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKalIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajgap, paJuoNpuUEMHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmronenue oTpaxeHus 1 MpeaoMIIeHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

Habntoienue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KoJieOaHMiA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IPEIOMIICHUE, MOJSpU3aLus,
mdpakus, tHTepEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsiMonuHeliHOE pacnmpocCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHu B IIIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MpPEIOMIICHHS CBeTa. AOCOIIOTHBIM TOKa3aTellb MPEJIOMIICHUS.
[TonHoe BHYTpeHHEee oTpakeHue. [IpeaenbHbIi yroi NOJTHOTO BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoiye 1 pacceuBarolive JuMH3bl. ToHKas JuH3a. POKYCHOE paccTOSHUE M ONTHYECKas cujia
TOHKOM suH3bI. [TocTpoeHne n3o0paskeHuil B cOOMpAIONINX U paccerBaronnX JuH3ax. Dopmyna TOHKOM
JTUH3bI. YBeJIMYEHUE, 1aBaeMoe JTUH30i.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonroBas ontmka. MaTepdepennus cBera. KorepeHTHbIE HWCTOYHHKH. YCJIOBHS HAOJIOJICHUS
MaKCUMYMOB M MHHHMYMOB B HWHTePQEPEHIIMOHHOW KAapTHHE OT JBYX CHH(a3HBIX KOTEPEHTHBIX
HUCTOYHUKOB.

Hudpakmus ceera. udpakironHas pemeTka. Y cnoBre HAOMIOACHUS TJIaBHBIX MaKCHMYMOB MpU
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa U NPaKTHYECKOEe MPUMEHEHHUE: OUKH, JIyma, (GoToarnapar, NpOeKIIMOHHbIH
anmapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS perIéTKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKeHHE U IperoMieHre cBeta. OnTrudeckue mpruoopsl.

IlosnHOE BHYTpEHHEE OTpakeHHe. MoJiesb CBETOBOIA.

HccnenoBanue cBOMCTB N300paskeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habmonenue nugpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.



Paznen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl NPUMEHUMOCTH  KJACCHYECKOM  MeXaHWkdh. llocTynmarel  crnienUalibHOM — TEOpHUH
OTHOCUTCIIbHOCTU: HWHBAPUAHTHOCTL MOAYJII CKOPOCTHU CBCTAa B BAKYYMC, INPHHIOHUII OTHOCUTCILHOCTU
DWHIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALCHUE JTUHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs OKOSL.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. opmyna [Inanka cBsi3u HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (HOTOHA.
OtkpoiTe U wuccaenoBanue ¢orodddexra. Ombiter A. I'. CromeroBa. 3akoHbl (oTOdPdeKTa.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuima» horodddekra.
JaBnenue cBera. Onbwithl [1. H. JIeGenena.
XHWMHYECKOE ICHCTBHE CBETA.
TexHuueckue ycTpoicTBa M NMPAKTHUECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOJATUYUK, COTHEUHAS
Oarapesi, CBETOAUO.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE ¢ MUHKOBOU IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
CBeToquOI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapHas mojenb
atoMa. Ilocrynarel bopa. M3nydenue u norsjouieHue (pOTOHOB MpHU NEPEXOJE aToMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0Opoja.
BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOW Tyalu3M.
CrioHTaHHOE U BBIHY)KJEHHOE HU3JTyuEHHE.
TexHuueckue ycTpoHCTBAa M IMPAKTUYECKOE NMPUMEHEHHE: CHEKTPaJbHBIM aHaiu3 (CIEKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopaens onbiTa Pezepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HabntoneHnue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopule pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JI0KA3bIBAIOLINE CIOXKHOCTb CTPOEHUS A1pa. OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa paguoakTUBHOTO u3nydeHws. CBoiicTBa anbda-, Oera-, raMma-
u3NydyeHus. BnusiHue pairoakTHBHOCTH Ha )KMBbIE OPTaHU3MBI.
OTkpbiTHE TpoTOHA U HeWTpoHa. HyknonHas mozens aapa Ieitzenbepra—lBanenko. 3apsa sapa.
MaccoBoe uncio siapa. M3oTomns!.
Anbda-pacnaa. DIEKTPOHHBIM W  TNO3UTPOHHBIM Oera-pacnan. ['amma-uznydeHue. 3akoH
PaZMoOaKTUBHOIO pacmaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.



Anepupiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl W TEPCHEKTUBBI SAESPHOM SHEPIETHKHU.
DKOJIOTUYECKHUE ACTIEKTHI JIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

OyHaamMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO (u3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoHCTBAa M MPAKTHUECKOE NMpPUMEHEHHUe: JA03UMETp, Kamepa Bunbcona, saepHbIit
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinanHOe 1 MUPOBO33PEHYECKOE 3HAUEHNE ACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABHKECHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprur ConHua u 3BE3A. 3BE3/ABI, UX OCHOBHBIC
XapakTEepUCTUKU.  JluarpamMma  «CHEKTpaJbHbI  KJIacC —  CBETUMOCTbY».  3BE3Abl  TJIABHOU
[IOCJIEZI0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3]l IJIAaBHOM I0OCIIE0BATEIbHOCTH.
Buytpennee crpoenue 3BE31. COBpEeMEHHbIE MPEACTABICHUS O MPOUCXOXKIEHUU U 3Boatonuu ConHua U
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [anmaktuka. Ilomoxenwme m nBukenue Connua B ["amaktuke. Turbl
rajakTuk. PaguoranakTiky u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacimmpenue Bceenennoil. 3akon Xa00na. PazOeranue ranaktuk. Teopust bosbiioro
B3pbIBA. PeNIMKTOBOE M3IiIydeHuUeE.

MacmrabHas cTpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenuss HEBOOPYKEHHBIM TIJ1a30M C MCIOIb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUNA IS
OTIpeJIeJIeHUs] TIOJI0KEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ius CeBepHOro
MOJTyIIapusl U SIPKUE 3BE3/BI.

Ha6mronenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

O06o0maroniee NoBTOpPeHUE

Ponb pu3MKM M aCTPOHOMHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COLMAIBHOW M 3TUYECKOH
cdepax IesTeNbHOCTH YelIOBEKa, pOJib U MeCTO (PM3MKH U aCTPOHOMHUHU B COBPEMEHHOI HAay4yHOW KapTHHE
MUpa, poiib (PU3HUECKON TeoprH B (OPMUPOBAHUHU IMPEACTABICHUN O (PU3MUECKON KapTHHE MHUpPA, MECTO
¢u3nyecKkoil KapTUHBI MUpa B OOLIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpEACTaBIECHUN O
IIPUPOJIE.

MexnpeamerHblie CBA3H

Nzyuenune kypca ¢puzuku 6a30Boro ypoBHs B 11 Kimacce oCymecTBISIETCS C yU4ETOM COZIEPIKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemusie nonsamusi, CBS3aHHBIE C W3yYE€HHEM METOJIOB HAYYHOTO IO3HaHUS: SIBJICHUE,
HayuyHbI (akT, rumoresa, Qunudeckas BeIMYMHA, 3aKOH, TEOpHsS, HAONIOJACHHUE, JKCIIEPHUMEHT,
MOJIETTUPOBaHUE, MOIeIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC, KOCHHYC,
TAHI'€HC, KOTaHIE€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKLIUU Ha OCHU



KOOpJIUHAT, CIOKEHHWE BEKTOPOB, IPOU3BOJAHBIC JIIEMEHTApHbIX (QYHKUMHA, TMPU3HAKH TMOJ00US
TPEYTroJbHUKOB, OMpeieiIeHHE MIOaAN IUIOCKUX GUryp u o0bEma Ted.

Buonoeusn: >nexTpudeckue SBICHUS B JKMBOM NpUpOAE, KojieOaTelIbHBIC IBMKEHHUS B JKUBOU
IIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE, NEHCTBUE paAUaLMU HA )KUBbIE OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTAUIMYECKON PEIIETKU, CIICKTPAIbHBINA aHAIN3.

l'eoepaghusa: MarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KM MArHUTHBIX pyl, (GOTOChEMKA 3EeMHOU
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonoeusi: JUHUU DIIEKTPOINEpENay, TEHEpaTop IEPEeMEHHOI0 TOKa, dJEKTPOJBUTATEIb,
WHIYKIIMOHHAS T1€4b, pajap, paIuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKnoOHHBIN
ammapar, BOJIOKOHHAs ONITHKA, COJTHEYHAs Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «DOu3nka» Ha YpoBHE cpeAHero oluiero oopazoBanus (6a30BbIl
YpOBEHb) JOKHO OOECHeYUTh JIOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METANpeAMETHBIX H
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHMsI yueOHoro mnpeamera «®Pu3nuka» JODKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAlLMi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOIO OOIIECTBA, PACIIMPEHUE KHUIHEHHOTO
OIbITa U OIBbITA AEATENIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HAlpaBJIEHUI BOCIUTATEIbHOMN
NESITeIbHOCTH, B TOM UHUCIIE B YACTH:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH T'PAKIAHCKON MO3MIMK O0YYArOMIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00I1ecTBa;

INPUHATUE TPAJULHUOHHBIX OOILEYETOBEYECKUX TIyMAaHUCTUYECKMX M JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIbHOCTh B HHTEpecax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJIECHUHU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLIUSAMH U
Ha3HAYCHUEM,;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAaM, JOCTUKEHHUSIM POCCUNCKUX YUYEHBIX B
obnacTu GU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO OBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUNBOTO OYIYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETHKY HAy4yHOrO TBOPYECTBA, MPUCYILETO
¢bu3nueckoil HayKe;

S) TPyAOBOI0 BOCIIMTAHHUSA:

MHTEpEC K Pa3NU4HbIM chepaM MpodecCHOHATBHON JeSITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3uKOW W TEXHUKOM, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M caMOOOpa3oBaHUIO B 00JacTM (DU3MKM Ha
MIPOTSKEHUH BCEH KU3HU;

6) ’K0JI0rM4eCKOro BOCIIUTAHHUA:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHUE TJI00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;



IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHCTBHI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUS Ieseil
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciIipeHre OMbITa AESTEIbHOCTH 3KOJOTMYECKON HAINpaBIEHHOCTM HA OCHOBE HMMEIOIIMXCS
3HaHU# o (pu3uke;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
¢bu3nveckoil HayKw;

OCO3HAaHHE IEHHOCTU HAY4YHOW JesITeIbHOCTH, TOTOBHOCTb B Ipollecce U3y4eHUs (PU3MKU
OCYILIECTBISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO ~ (OPMYJUPOBATh U  aKTyallM3HpOBaTh MpoOjeMy, paccMaTpuBaTth ¢
BCECTOPOHHE;

ONPEIEATh UEIH AEITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbeiBaTh IUTAH PEHICHHS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a MMCIOIIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B JESATEIbHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISAM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

KOOPJAMHHPOBATH M  BBHINOJHATH PabOTy B  YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

basoBble ucciienoBare/ibCKie JeHCTBUA:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU U METOAaMU (PU3HUECKON HAYKU;

BJIQJIETh HABBIKAMH Y4EOHO-HUCCIEA0BATEIBCKON U MPOEKTHOMN ACATEIHHOCTU B 00J1aCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHHS 3a7a4 (PU3MIeCKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMHU JICATEIIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX CHUTYyaIUSX, B TOM YHUCJIE TPU CO3TaHUH
y4€OHBIX TIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U U AKTyaJIU3UPOBaTh 3a/a4y, BBIJIBUTATh TUIIOTE3Y €€
peuieHusi, HaXOJIUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOUX YTBEPXKJICHUM, 3a/JaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATH TMOJYYCHHBIE B XOJI€ PEIICHHS 33Ja4ll PE3yJIbTaThl, KPUTUUECKU OIEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 33aJa4ll B OOpPA30BATEIBbHON NEATEIBHOCTH, B TOM
YHUCJIe PU U3yYeHUHN (HU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 337]a4H, TOTYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Pa6ora ¢ nndopmanmeii:

BJIJICTh HaBbIKAMH IOJTy4YeHHs HH(POpMAMU (PU3NIECKOTO COACPIKAHUS U3 HCTOUHHUKOB Pa3HbIX
TUIIOB, CaMOCTOSATCIBHO OCYLICCTBIIATL IIOUCK, aHallu3, CHCTCMATH3alUI0 W MHHTCPIPETAIHIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA HH(bOpMaL[I/IOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B pemiCHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3aJad C COOJIIOJeHHEeM TpeOOoBaHUN
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OPMALIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJACP)KaHHs B Pa3IM4HBIX (hopMaTax ¢ yuy€ToM Ha3HAYCHHS
uHbOpMAlUM W LEJNEeBOH ayIAWTOpuHu, BBIOMpas ONTUMANbHYIO (OpMY TMpPEICTaBICHUS U
BU3YaIH3aI1H.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

[IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOH ACSITEIBbHOCTH, OPraHU30BBIBATE U KOOPIAUHUPOBAThH JEHCTBUS 10
€€ JNOCTHKECHMIO: COCTAaBJIAThH IUIAH JEHCTBHM, pacHpenesiTb POJIM C y4ETOM MHEHHMM YYaCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBAaTh KAa4eCTBO CBOETrO BKJIAJa M KaXIOro y4acTHUKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJEU C MO3ULUM HOBU3HBI, OPHUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3IUYHBIX CUTYALUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHble ieiicTBUS
Camoopranmuzanus:
CaMOCTOSITENIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JEATENIBHOCTh B 00JacTH (GU3MKUH U
aCTPOHOMUU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IIJJaH pEIIeHUs pPAcy€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBINOJIHEHUS TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MIPEATIOYTEHUN;
JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;
paciupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHHIH;
JenaTh OCO3HAHHBIM BHIOOp, apryMeHTHpOBaTh ero, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHuE;
OLIEHHUBATh PUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO APYAMIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.



CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHUTb KOPPEKTHBBl B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HABbIKAMU I03HABATEJIbHOW pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX IEHCTBUH U
MBICJIMTENbHBIX IPOLIECCOB, UX PE3Y/IHTATOB U OCHOBAHUM;

WCIOJIBb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIPUHUMATH ce0sl, TOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIMU3E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce noctuxkeHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMsS MPOrpamMMbl 1O (HU3UKE UL
YPOBHsI cpefHero oOmero o0pa3oBaHus y OOyYaroIUMXCS COBEPIIEHCTBYETCS 3MOLMOHAJIBHBIN
MHTEJUICKT, MPEATONIAaTr Aol ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHHMMATh CBOE HMOLIMOHAIBHOE COCTOSHUE,
BUJIETh HAIPaBJICHUS PAa3BUTUS COOCTBEHHON 3MOIIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOPEryJIMPOBaHUs, BKIIIOYAIOIEr0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IIOBE/IECHUE, CIIOCOOHOCTH aJalTHPOBATHCSI K SMOLMOHAIBHBIM HM3MEHEHUSM U MPOSBISTH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIIeHHE K JOCTH)KEHUIO 1IeJIU U YCIEXY, OITUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHICTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpaMBaTh OTHOUICHUS C JAPYTMMHU
JOAbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJBbTATHBI

K xonny oOyuenuss B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(OOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

J€MOHCTPHPOBAaTh Ha MpHUMEpax pojb M MecTo (U3MKH B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbl MHpa, B Pa3BUTUHM COBPEMEHHOW TEXHHKHM W TEXHOJOTHH, B IPAKTHYECKOU
JIeATEIILHOCTH JIFOJIEH;

YUUTBIBaTh I'PAaHUIIBl MPUMEHEHUS HM3YYEHHBIX (U3MUECKUX MoJiesiell: MarepuanbHas TOodYKa,
MHepLUalbHas cucTeMa oTc4éra, abCOMOTHO TBEPAOE TENO, UeabHBIN a3, MOAETIN CTPOCHUS I'a30B,
KHUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN AIEKTPUUYECKUH 3apsi/i IPU pelieHnn GU3NIECKuX 3a/1ay;

pacrno3HaBaTh (U3NYECKHE SIBICHUS (IIPOLECCH) U OOBACHATH X Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHMS BEIIECTBA U JJIEKTPOAUHAMMKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOTHOE MaJieHUe Tel, ABM)KEHHE 10 OKPYXHOCTH,
UHepLUsl, B3auMoieiicTBue Tei, nuddy3us, 6poyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTENH U TBEPIBIX
TeJl, W3MEHeHHe o0béMa TeNl NpU HarpeBaHuW (OXJIaXJACHWU), TEIJIOBOE PaBHOBECHE, HCIIapeHUe,
KOHJICHCAllMs, TUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXXHOCTh BO3]lyXa, MOBBILIEHUE aBICHUS
raza IpU €ro HarpeBaHMM B 3aKPbITOM COCYZE€, CBSI3b MEXKAY MapaMeTpaMH COCTOSIHUS ras3a B
U30IpolLeccax, EeKTpU3alus Tell, B3aUMOACHCTBIE 3aps0B;

OINKCHIBATh MEXAHUYECKOE JIBIKEHUE, MCIONb3ys (DU3MUECKUe BEIMYMHBI: KOOPAWHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUjla, UMIYJIbC Tela, KUHETHYECKas SHEPIus,



MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHHYeCKass MOIIHOCTb;, IpPU OMNHCAHUU
MPABIWIBHO TPAKTOBaTh (DU3MUECKHUI CMBICT HCIIOJIb3yEMbIX BEIIMYUH, UX O0O3HAUCHUS W EAMHHIIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO PU3NYCCKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

OIMCHIBATh U3yYEHHBIEC TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS, UCHOIB3YS (U3NUYECKUE
BEJIMYMHBIL: JTaBJICHHUE Ta3a, TeMIlepaTypa, CpeaHssl KUHETHUECKas dHEPIrusl XaOTUUYECKOTO JBUIKCHHUS
MOJIEKYJI, CpPEAHEKBaJIpaTUYHAsi CKOPOCTb MOJEKYJ, KOJMUYECTBO TEIUIOThI, BHYTPEHHSS SHEPrus,
pabota raza, K03(QPUIMEHT MOJIE3HOTO JCUCTBUS TEIIOBOTO JBUTATENsS; IPU OMHMCAHUU TPABHILHO
TpakToBaTh (PU3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYHH, UX OOO3HAYEHHUS WU €IUHUIbI, HAXOJIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYUHY C IPYTHMMH BETUYHHAM;

OMHCHIBATh H3YUYEHHBIC DJJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKHE SIBIICHUS
(mporiecchbl), MCHONB3Ys (PU3UYECKHE BEIMYUHBI: DJICKTPUUYECKUN 3apsll, SJICKTPUUECKOE IIOJIe,
HanpsLKEHHOCTD TOJIS,, MOTEHIUAN, Pa3HOCTh MOTEHI[MAIOB; MPH OMHUCAHUU MPABWIBHO TPAKTOBATH
(bu3MYeCKUi CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHHIIBI; YKa3blBaTh (POPMYIIbL,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIIMUYNHAMUY;

aQHAIM3UPOBATh (U3MUYSCKUE TIPOLECCHl W SBJICHHS, HWCIONB3ysd (QHU3NYECKUe 3aKOHBI H
NPUHOMNBL: 3aKOH BcemupHoro TtaroteHus, [, II wm III 3akonsl HpIOTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON JHEpPruM, 3aKOH COXPAHEHHs HMITYJIbCA, MPHUHIMII CYMEPHO3UIUU CHII, TPUHLUII
pPaBHOIPABUS HMHEPHHAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUI0 CTPOCHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEM KMHETHUYECKOM SHEPTUM TEIJIOBOTO JBUXKEHUSI MOJICKYJI C
abCONIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHS 3JIEKTPHUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3innyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE
BBIPAKEHHUE U YCIIOBUS (TpaHMLIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHHIIMIBI JCHCTBHS MAIllMH, NMPUOOPOB M TEXHUYCCKUX YCTPOKCTB;
pa3nnyaTth yCIOBHs X O€30MAaCHOTO HCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJHATh OKCIHEPUMEHTHI IO UCCIEIOBAHUIO (U3NYECKUX SIBICHUH U MPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPECHHMA, ITPH 3TOM (HOPMYIUPOBATH MpobaemMy/3anady u
TUNIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO0 OO0OpYIOBaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI,

OCYIIIECTBIATh MPSMbIE U KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYMH, NMPU ITOM BBIOUPATH
ONTUMAIBHBIA CIOCO0 M3MEpPEHUsT M HCIOJIb30BAaTh HM3BECTHBIE METOJIBI OIEHKH MOTPEITHOCTEH
U3MEPEHU;

UCCIEIOBaTh 3aBHCHUMOCTH MEXAy (HU3MUYECKMMH BEIMYUHAMHU C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHull, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pE3YNbTAaThl MMOTYYCHHON
3aBUCUMOCTH (DU3WYECKUX BEITWYMH B BHUJE TAOMUIl W TrpaduKOB, JieJaTh BBIBOJABI 1O PE3yIbTaTam
HCCTIEIOBAHUS;

coOroaTh mpaBuia 0€30MacHOTO TPyAa MPHU MPOBEICHUU HCCIEIOBAaHUM B paMKax yueOHOTro
JKCIIEPUMEHTa, Y4eOHO-HCCIE0BATENbCKOW U TMPOEKTHOW JAESTENTbHOCTH C  HCIIOJIb30BaHUEM
WU3MEPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemmarh pacuéTHbhIE 3a7a4dl C SIBHO 3aJaHHOW (PU3MUECKOM MOJENbI0, UCTIONB3YysS (Pu3nuecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAN3a YCJIOBUS 3a/1a4d BEIOUpATh (PU3UUECKYIO0 MOJEIb, BHIACISATh
¢usnueckue BENMYUHBI U (GOPMYIbI, HEOOXOAUMBIC i €€ pelleHHs, MPOBOIAUTH Pacu€Thl W
OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUUNHBI,

pemarh KadyeCTBEHHBIC 3a/layd: BBICTPAWBATHh JIOTHYECKH HEMPOTUBOPEUYHBYIO IIETIOUYKY
paccyXJIeHHid ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

MCIOJIb30BAaTh MPHU PEIICHUU YUeOHBIX 33]1a4 COBpEeMEHHbIC HH(POPMAIIMOHHBIE TEXHOIOTHUHU IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA W TPEACTaBICHUS Y4eOHOW M HAYIHO-TIOMYJISIPHOU



nH(pOpMalIUY, MOITYYSHHON M3 Pa3iMYHbIX HCTOYHMKOB, KPUTHUECKHU aHAIM3HPOBATH IMOJIy4aeMYIO
uH(pOpMaIIHIO;

MIPUBOAMUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKM3HM Il 00ecredeHus
0€30MacHOCTH TNpH OOpaIIeHUH C NpUOOpaMHM W TEXHHYECKUMH YCTPOMCTBAMH, Ui COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTtaTh B TpyIIe C BBIIOJHEHHEM pa3IUYHBIX COIMAJBHBIX POJeH, MIaHHUpPOBaTh padoOTy
TPYNIbl, PAlMOHANIBHO paclpeeNiaTh 0053aHHOCTH U IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJeKBaTHO OLICHMBATb BKJAJ KaXJOr0 W3 YYaCTHUKOB TpYIIbl B pEIICHUE
paccMaTpuBaeMoid PoOIeMEI.

K konny oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPHPOBATh Ha MpHMEpPax poidb M MecTo (U3MKH B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM M TEXHOJOTWH, B IPAKTUYECKOU
NS TeNIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YUUTBHIBATh  TIPAHULBI  NPUMEHEHUS  M3YyYCHHBIX  (PU3NYECKUX  MOJETCH:  TOYEUHBIH
ANEKTPUYECKUI 3apsijl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETA, siIEpHAs MOJENb aToMa, HYKJIOHHas
MO/IENIb AaTOMHOTO Si/Ipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPOLECCh) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (DM3UKHU: SJIEKTpUYECKash MPOBOAMUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJECHCTBHE MATrHUTOB, 3JIEKTPOMArHUTHAs WHIYKIIUS,
JeIiCTBE MarHUTHOTO IOJS Ha MPOBOAHMK C TOKOM M JABIXKYIIMKCS 3apsjl, AJIEKTpPOMarHWTHBIE
KojeOaHus M BOJHBI, MPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPaXKEHHUE, MpeIoMIICHHE,
uHTepdepeHus, TUPpakiIus U MOSIpU3alus CBeTa, IUCIEepCcHs cBeTa, (GoTornexTpuueckuit d3dext
(poroaddexr), cBeTOBOE MAaBiieHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaIN0aKTUBHOCTb;

ONMCHIBaTh M3y4YCHHBIE CBOWCTBA BeELIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYI0 TPOBOAMMOCTb PA3IMYHBIX Cpel) M 3JIEKTPOMAarHUTHBIE SIBICHUS (IIPOILIECCHI),
UCHOJIB3YSl (PU3NYECKUE BEIUYMHBI: AJIEKTPUUYECKUHN 3apsfl, Cujia TOKa, AJIEKTPUUYECKOE HAINpSKEHHE,
ANEKTPUYECKOE COMPOTHBIIEHHE, PA3HOCTh IMOTEHIIMAJIOB, 3JIEKTPOABHKYILAs cuia, padboTa TOKa,
MHIYKIMS MarHUTHOTO mouisd, cwia Ammepa, cwia JlopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEPrus
JIEKTPUUYECKOTO0 M MarHUTHOTO TOJIeH, MEepHoJ] M 4YacToTa KojiebaHui B KosebaTelabHOM KOHTYpE,
3aps] M cuila TOKa B IIPOLECCE TapMOHUYECKHX JJIEKTPOMAarHUTHBIX KosiebaHui, (okycHoe
paccTosiHue U ONTHUYECKas CHjla JMH3bI, IPU ONMUCAHUHU MPAaBWIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCMOJIb3yEMbIX BEJIMYUH, UX 0003HAYECHUS M €AMHUIIBI, YKa3bIBATh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMU;

OINMCHIBAaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOILECCHI, UCHONB3Yys (PU3HUECKHUE BEIUYUHBI:
CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrUsl W UMITYJIbC (POTOHA,
NepHoJ] TOJypacmana, JHEPrus CBSA3M AaTOMHBIX SAEp, IPU ONMCAHWM IPaBUIBHO TPAKTOBATh
¢u3nYecKUi CMBICT HCIIOJIb3YeMbIX BEJHMYMH, MX O0003HAu€HUS M €IWHUIIbI, YKa3blBaTh (DOPMYIIBL,
CBSI3BIBAIOIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C APYTMMU BEJIMYMHAMM, BBIYUCIATH 3HAUYEHUE
(hbU3UIECKON BEITMYHHBL,

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl M SBJIEHUS, MCIONb3ys (PHU3HMUECKUE 3aKOHBI H
NPUHLIMIBL 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBLHOIO M MAPAJIENBHOTO COEIMHEHUs IPOBOIHUKOB,
3akoH  Jxoyns—JIeHna, 3akoH  SJIEKTPOMAarHUTHOM  WHAYKLUWH, 3aKOH  MPSMOJMHEIHHOro



pacrpoCTpaHeHHsT CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHCHHE
OiHmTeitHa U1 poTod(h(dexTa, 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH COXPAHEHHs] UMIYJIbCa, 3aKOH
COXpaHEHHS 3JICKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHUS MAacCOBOTO YHMCIA, MOCTyaaThl bopa, 3akoH
pallMOAKTHBHOTO pachaja, NpH JTOM pa3jinyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBHS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH;

OTIpENIeNIATh HalpaBJIeHUEe BEKTOpAa MHAYKIIMHM MAarHUTHOTO IOJII MPOBOJHHKA C TOKOM, CHIIBI
Amniepa u cuisl JIopenua;

CTPOHUTH ¥ OTHCHIBATH N300paKEHHE, CO3IaBAeMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH30MH;

BBIMOJIHATh OKCIIEPUMEHTHI TI0 HCCICIOBAHHIO (PU3MUECKUX SBJICHUH M IPOIECCOB C
WCTIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHHUH: IpU 3TOM (OPMYIHPOBaTH MpolieMy/3aiady u
TUMOTE3y Yy4eOHOrO OKCIEPUMEHTa, CcOoOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYJIOBaHWS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSIMBIE U KOCBEHHBIC M3MepeHHs (PU3MYECKHX BEIUYHH, IPH 3TOM BBIOMPAThH
ONTUMANIBHBIA CHOCO0 M3MEPEHHsT U HCIOJb30BATh W3BECTHBIE METOJbl OIEHKH IOTPEIIHOCTEH
U3MEPECHU;

WCCIIEIOBATh 3aBUCUMOCTH (PH3MUECKUX BEJIIMYHMH C UCIOJIH30BAHUEM IMPSIMBIX U3MEPEHUI: MpH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCUPOBATh PE3YJIbTAThl MOJYYCHHOW 3aBUCUMOCTH (DPU3HUYECKHUX
BEJIMYMH B BUJIE TAOJUI] U TPAPHKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM MCCIIEIOBAHMS;

coOmoaTh mpaBmiia 0e30MacHOTO TPyJa MPH MPOBEJACHUN HCCIICAOBAHUMA B paMKax y4eOHOTO
IKCIEPUMEHTa, YUEOHO-HCCIICIOBATEIILCKONH W TMPOEKTHOW JIEATEIILHOCTH C  HCIIOJIb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYIOBaHUS;

pemarh pacy€THBIC 33Ja4d C SBHO 3aJIaHHON (PM3UYECKON MOJIENbI0, MCIIONB3Ys (pU3HUecKue
3aKOHBI U PUHIIMIIBL, HA OCHOBE aHaJIM3a yCJIOBUS 33[a4d BEIOMPATh (PU3HUECKYIO MOJEIH, BBIICIATh
¢dusnyeckue BEIUYMHBI U (OPMYIbI, HEOOXOmUMbIC Ui €€ pEIIeHHs, HPOBOJUTH PAaCUYEThl U
OLICHUBATh PEATTLHOCTD MOJYYCHHOTO 3HAUCHUS (PU3HUECKON BEJIMYHHBI,

pemaTh KadeCTBEHHbBIC 3a/ayd: BBICTPAMBATH JIOTHYECKHM HETNPOTUBOPEUUBYIO IICTIOUKY
pPacCyXJIEHUI ¢ ONTOPOM Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIIOJIF30BATh NIPU PEIICHNH YUeOHBIX 33/1a4 COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
TIOWCKA, CTPYKTYPHPOBAHHS, HHTEPIPETAMH W TPEICTAaBICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHOU
nHpOpMAINHY, MONYYCHHON W3 pa3IMYHBIX HUCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATH IMOTy4aeMYIO
nH(pOpMaLHIO;

OOBSCHATH NPUHIMIBI ACHCTBHUS MAIIMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, pa3inyarh
YCIIOBUSI X 0€30I1aCHOTO MCIOJIb30BAaHHS B TIOBCEJHEBHOW JKU3HH;

NPUBOIUTH TIPUMEPHI BKJIa/Ia POCCHICKUX U 3apyOCIKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BATh TEOPETUYECKUE 3HAHUS MO (HU3MKE B MOBCEIHEBHOHW XH3HH JISi 00ECHEUCHHUS
0e30macHOCTH TpU OOpallleHHH ¢ NPUOOpaMH W TEXHHYECKUMH YCTPOHCTBAMH, Ul COXpaHEHHUS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIIEH cpejie;

paboTaTe B TpyNIe C BBHIMOJHEHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH, TUTAHUPOBATh padoTy
TPYIIIBI, PAllMOHAIBHO paclpeaessTh 00sS3aHHOCTH W TUIAHHPOBATh JESTENbHOCTh B HECTAHJAPTHBIX
CHTyallMsIX, aJeKBaTHO OLCHMBaTh BKJAJ KaXJOTO M3 YYaCTHHKOB TPYNIbl B pELICHUE
paccMaTpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM (uudposbie)
Ne /o Kontpoabnbie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pasngen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
1.1 dusnka ¥ METOAbl HAyYHOI'O ITO3HAHMS 2 bubmmorexa [OK
' ABTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
AHeMatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 htI:p::I;I/(;rTl.GeIZIaS(I;E).ru 1416672
Hroro no paszneny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnmnorexa [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEL TepMOIIHAMIIKH 10 : https://m.edsoo.ru/7£41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@da30BbIE IEPEXOABI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

4.1 OJIeKTpOCTATHUKA 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubmumorexa [IOK
’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. JIeKTpOMarHuTHast bubmuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 | bubnnoreka [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6 OK
4.1 DIJIEeMEHTHI KBAaHTOBOW OITHKH 6 h:tlp::jll(;:egii.ruﬁ 41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




4.3 ATOMHOE PO

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE IIOBTOPEHHUE

ol Oobuiaromnee mopTopeme ¥ EgsiT/ﬁéezzi?rﬁnmmwc
Htoro no paznemny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

DJlIeKTpOoHHbIe HU(pPOBbIE

ara
Ne i/ Tema Ypoka KOHTpOJIbeIe HpaKanecxne I[ OﬁpaSOBaTe.}Ibele
Bcero U3YYeHUS
padoThI padoThI pecypcbl
1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmumoreka [IOK
METO/IbI TO3HAHUS OKPYKAIOIIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusuku B hopMHpOBaHUM
) COBDEMEHHO (ba oi (gp p . 1 bu6mmoreka [IOK
BPEMEHHOW HAyYHOW KapTUHBI MUPA, B
p . yi P vp https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
Mexannueckoe nBukeHue. OTHOCUTETHHOCTD
3 s 0 | bubmuorexa [JOK
MexaHu4eckoro asrkenus. [lepemenienue,
! pevett https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 p . | bu6mmoreka [IOK
ABHOMEPHOE MPSMOJIUHEIHOE ABUKEHUE
pHOS TP A https://m.eds00.ru/ff0c3620
5 PaBHOyCKOpEHHOE OJINHEWHOE €HUE 1 bubmmorexa LIOK
BHOYCKOPEHHOE NIPSIMOJTMHEHHOE JIBIYKEHU
YEKOP P A https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHue. Y cKopeHue cBOOOHOTO | bubnmnoreka [JOK
majeHus https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J(BrmxkeHne 1 bubnuoreka [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpunuun oTHOCUTENbHOCTH [ anumes.
8 I/Ipe . albHBIE CHUCTEMBI OTCcueTa. [le 5 1 bubmmoreia LIOK
HEPIHATHLHBIC CHCTEMBI OTCUETA. BBI
pH P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHuun cyneprno3uiuuu
. DU CYTEp B bubnuotexa [JOK
9 cuit. Bropoii 3akon HerotoHa st 1

MaTepuagIbHON TOYKU

https://m.edsoo.ru/ffOc3be8




Tpertuii 3akon HeroTOHA 17151 MaTepuagbHbIX

bu6mmoreka [IOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKOH BCEMUPHOTO TATOTeHUs. Cuiia TSXKECTH. bu6mmoreka [JOK
[lepBas kocMHYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna yupyrocti. 3akon Iyka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosddbunuent tpenns. Cuna
13 COHpOTiBJIeHI/IH Hqu)/I(bI[BLII/I)KeHI/II/II) TeNa B bubmmorexa OK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e
[locTynarenpHo€ U BpallareabHOE ABUKECHUE
14 a0COJIIOTHO TBEPAOTO Tena. MOMEHT CHJIBI. bu6mmoreka [IOK
I1imeqo cuiibl. YcnoBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tela
HWmmynabc MaTepraibHOM TOYKH, CUCTEMBI
15 MaTeZI/IanLHblxpToqu. Hmnynsc cuiibl. 3aKOH bubmorexa IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYyJIbca. PeakTUBHOE IBH)KEHHE
PaGora u momHOCTE cuibl. KnaeTnueckas
16 SHEprusi MarepuanbHoi Touku. Teopema 06 Brbmiorexa LIOK
" https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON IHEPTrun
ITorenmanesHas sueprus. [loreHunanbHas
17 SHEPTUs ynpyro aehopMHUPOBAHHON TIPYKUHBI. bubnuotexa [JOK
[ToTenuuanpHas 3Heprus Teiaa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMITH
[ToTeHnManbHBIC U HEMTOTCHIIHATBHBIC CHIIBI.
CBs13b paboOTHI HeHOTeHHI/Ia\J:II)HLIX CHJI C Butmmorexa LOK
18 W3MEHEHUEM MEXAHUYECKOW SJHEPTUN CHCTEMBI

TeJ. 3aKOH COXPaHEHUST MEXaHUIECKON
SHEPTUU

https://m.edsoo.ru/ffOc478c




JlaboparopHnas pabota «MccienoBanue cBSI3u
paboThI CHIIBI C UBMEHEHUEM MEXaHUYECKOM

19 SHEPTUU Teja Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOIO KI'yTa»
KoHnTtposbHas paborta o teme «Kunemaruka. bubmuorexa [JOK
20
JrHamuka. 3aKOHbI COXpPAHEHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKON TEOpHH. BpOYH}(/)BCI:(OC bubmmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
neuxenue. Auddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBHS
22 4acTHull BeuecTsa. Moienn CTpoeHus ra3os,
JKUJKOCTEH U TBEPABIX TEI
3 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
)5 Wneanpusbiii raz B MKT. OcHOBHOE ypaBHEHME bubnnorexka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeHei
26 KMHETUYECKOMN 3HepII“)HHy§BH)I(eHH5[pMOerKyJI. Brbmiorexa LIOK
. https://m.edsoo.ru/ffOc511e
VYpaBuenue Menaeneesa-Knanelipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHast pabota «Hccinenoanue
28 3aBUCUMOCTH MEXI1y TapaMeTPAMH COCTOSHUS
pa3pexKEHHOTO Ta3a»
9 N3omnporieccrl B uaeaaIbHOM ra3e u ux bu6mmorexa [IOK
rpaduueckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss sHEPrUsS TEPMOIUHAMUYECKOU bubnmorexa [JOK



CHCTEMBI U CIIOCOOBI €€ N3MEHEHMS.
KomuuectBo TemnoTs! u padora. BuyTpenuss
SHEPrusl OJHOATOMHOIO UEAIBHOIO rasa

https://m.edsoo.ru/ff0c5952

31 Buel Teronepenauu bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
B2 Kommaeorso rnsor npw rennonepetase BuGmonesa LIOK
Amabarisii mponece https://m.edsoo.ru/ff0c5c36
1 [IepBblil 3aKOH TEPMOAUHAMUKH U €TO bubnnorexa [JOK
IPUMEHEHHE K N30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtuMocTh MporeccoB B MPUPOJIE. bubnnoreka [JOK
BTopoii 3akoH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicrBus u KII/I TermoBoi MainHbl Eggi?/ﬁ:ii(ﬁf 60c600a
36 Huki Kapno u ero KIIJ{
37 DKoJoruyeckre mpoodaeMbl TEIIOHEPTeTHKU
18 O6o06matromuii ypok «MonekynspHas Qusnka. bubnuotexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonrtponsHas padora no reme «MosekysspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue bubnnorexka [JOK
U KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOcCooTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTH bu6mmorexa [IOK
Bo3ayxa. HacelmenHnslil map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u amopgpHbie
4 Tena. AHU30TPONMS CBOMCTB KPUCTAIIIIOB. bubnuorexa [IOK

Kunkue kpuctamisl. CoBpeMeHHbIE
MaTepHuaJIbl

https://m.edsoo.ru/ff0c65f0




43 [InaBienue u kpuctauM3auus. Y geiabHas bu6mmoreka [IOK
TeruioTa riasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHEeHHE TEIUIOBOTO OanaHca hitps-//m.edsoo.ru/ff0c6820
45 DnekTpu3alus Tei. DIEKTPUISCKU 3apsi. bubnmoreka [JOK
JIBa Bua IEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKY, TUINEKTPUKH U
46 H(I))nyHSLOBo;[HIfKH. 3aK5H COXpaHEHUsI bubmorexa IOK
https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsaaoB. 3akoH Kyiona. bu6mmoreka [IOK
TodeuHbIN ANEKTPUUECKUN 3apsi https://m.edsoo.ru/ffOc6ced
Hanpsisk€HHOCTBD IEKTPUYECKOTO MOJIA.
48 HpI/III){HI/IH cynepnommfn WIEKTPUIECKUX Bubmiorexa LIOK
. N https://m.edsoo.ru/ffO0c6df2
noneit. JIuaum HanpsHKEHHOCTH
49 Pabora cun anekTpocTaTHuecKoro moJs. bubnnorexa [HOK
ITorenumain. PasHocTb HOTEHIINATOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUIJIEKTPUKH B
50 BHI)GKTpiCTaTHHCiKOM HOIJ)le. JudnexTpudeckast bubmmorexa HOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 Onexrpoémkocts. KonaeHncarop bubmmorexa HOK
https://m.edsoo.ru/ff0c7126
50 DNEeKTPOEMKOCTH TIIOCKOTO KOHACHCATOpa. bubnuoteka [JOK
DHeprus 3apsKEeHHOr0 KOHIAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHIeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAILHOTO ariapara,

CTpYﬁHOFO IIPpUHTCPA. SJ'ICKTpOCTaTI/I‘-ICCKaSI




55

3ammTa. 3a3eMIICHHE AIEKTPOIpruOopoB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0

cymiectBoBanus. [loctosHubIi TOK. Crita TOKa.
Hanpspokenue. Conporusienue. 3akod Oma jist

ydacCTKa Ieru

56

[locnenoBarenpHOE, apaLIeIbHOE,
CMEIIaHHOE COeIMHEHHNE TIPOBOHUKOB.
JlaGopaTtopHnas pabora «3yueHue
CMEIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

61

PaboTa 1 MOITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3axon OMa 715 TOJTHOM (3aMKHYTOI)

aneKTpudeckoi nenu. Koporkoe 3amblkanue.

Jlabopatopnast pabora «3mepenne IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

ONEeKTPOHHAs IPOBOJUMOCTb TBEPBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

ONeKTpUUeCKUi TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX MTyYKOB

[TonympoBogHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpoBoAUMOcCTh. CBOMCTBA p—n-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DIEeKTpUYECKUI TOK B pacTBOpax M pacruiaBax

ANEKTPOIUTOB. DIEKTPOIUTHUECKAS
JTUCCOITHAITNS. DIIEKTPOIIHA3

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc82ba




DJIEKTPUYECKUI TOK B razax.

bu6mmoreka [IOK

63 C I I 1
aMOCTOSITEILHEIN M HECAMOCTOSATEILHBIN hitps-//m.edsoo.ru/fi0c84ac
paspsa. Mouaus. [1nazma
60 | ooerevscsos amancnonn T secmm |1 BuGnorexa LIOK
p p P https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
buo OK
65 O06o0maromuii ypok «JIeKTPOIUHAMUKA) 1 htI:p;I:I;I/(r)rTl.egiiasi.ru I60c88be
KonTtponpsHast pabora o Teme
«Qnekrpocraruka. [TocTosHHBIHI bubnnorexa [HOK
66 N 1
ANEKTPUUECKUN TOK. TOKH B pa3IMvIHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprublit ypok. KonTponbHas paboTa mo 1 bubnnorexa [HOK
Teme "DnekTpoauHamuka' https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001mamui ypok mno 1 bu6mmoreka [IOK
TeMmaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe UG pPOBbIE

Ne Konrpoan Hara
Tema ypoka IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero HbIe H3YyYeHH s
padoThI pecypcbl
padoThI
[TocTossHHBIE MArHUTHI U UX B3aUMOJIEHCTBUE.
| M . e Be . | bubmuorexa [JOK
arHUTHOE 1oJse. BekTop MarHUTHON MHAYKIUU.
. p YK https://m.edsoo.ru/ff0c9778
JIuHNY MarHUTHOW MHAYKLIUU
MarsuTHoO€ noJjie IPOBOJHUKA ¢ TOKOM. OTbIT
2 Opcrena. Bzaumo :”c € MPOBO OB C 1 Bubmiorexa LIOK
Tesa. UMOJICHCTBHE TIPOBOTHUKOB
P P https://m.edsoo.ru/ffOc98fe
TOKOM
3 Jlaboparopnas padota «/3ydeHrne MarHuTHOTO | | bubmmoreka [JOK
I10JIs1 KATYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBr€ MarHUTHOT'O TIOJISl HA POBOTHUK C
4 tokoM. Cuiia Amnepa. JlaGopaTopHas paborta | | bubnunoreka [JOK
«MccnenoBanne neMCTBHUSA TOCTOSHHOIO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha PaMKy C TOKOM»
eiicCTBHE MarHUTHOTO TOJIS Ha JABHXK cst
5 A C P A YHII)YIg | bubnmnoreka [JOK
3apshkeHHyro yactuily. Cuna Jlopenma. Pabora
PABIECHIYIO TACTHILY pett https://m.edso0.ru/ff0c9df4
cuiel JIopeHna
DnexTpoMarauTHas HHAyKus. [IoTok BekTopa
6 MarHuTHON uHIyKuu. DJ1C nHayknuu. 3akoH 1
ANEKTpOMarHuTHOW uHAYKIH Dapanes
7 Jlabopartopnast pabora «HcciaenoBanue siBICHUS 1 1 bubmuorexa [JOK
AJIEKTPOMArHUTHON WHIYKITUN https://m.edsoo.ru/ffOcal50
2 WNuayktuBHOCTS. SIBnenue camonnaykuuu. 31C | bubnuorexa [IOK

CaMOMHAYKIIHUHU. 3Hepr s MaroHuTHOI'O I1OJIA

https://m.edsoo.ru/ff0ca600




KaTyIIKU C TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

TexHu4eckue ycTpoiuCTBa U UX IPUMECHECHUE:!
IIOCTOSIHHBIE MAarHUTBHI, dJICKTPOMAarHUThI,

? ANEKTPOJABUTaTENb, YCKOPUTEIIN AJIEMEHTaPHBIX
YacTHUlLl, THAYKINOHHAS 11eYb
O6o06matomuii ypok «MarHuTHOE TOJe. bubmmoreka [JOK

10
DneKTpoOMarHuTHast MHIYKIUS» https://m.edsoo.ru/ff0cab82

1 Konrponsnas padora no reme «MarHuTHOE 10JIe. bubmumoreka [IOK
DneKTpoOMarHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cad58
CB00O0/1HBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonnueckue konebanus. YpaBHEeHUE bubnnoreka [JOK
rapMOHHYECKHX KojebaHuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPruu
Jlaboparopnas pabota «lccrnenoanue

13 3aBHCHMOCTH MEepH0Jia MAJIbIX KojeOaHul rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a»

Konebarenbubiit KoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KOJe0aHus B UACATbHOM
14 KOJ‘IGGI;TCJ'II)HOM KOHTYpE. AHaJ'IOFI/IJ}lI MEXIY bubmorexa HOK
https://m.edsoo.ru/ffOcb820
MEXaHUUYECKUMH U 3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU bubnnoreka [JOK
B UJIAJIbHOM K0JIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaronMX KojaeOaHUIX.

16 By aeHHbIe MEXaHUYEeCKUE KOJeOaHMUsL. bubnnorexka [HOK
Pe3onanc. BeiHyX/1IeHHBIE 2IEKTPOMAarHuTHhIE https://m.edsoo.ru/ff0cbb86
Kose0aHus

17 Ilepemennsbiit Tok. CHHYCOUAIBHBIN bubnuorexa [IOK




HCpCMCHHHfI TOK. MOH_IHOCTB INEPEMEHHOI'O TOKA.

AMIITUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbI
TOKa U HaNpsKEHUS

Tpanchopmarop. [IpousBoacTso, nepenaua u

https://m.edsoo.ru/ffOcbd34

18 noTpedIieHne JIEKTPUIECKON IHEPTHH
VY CTpOICTBO 1 IPAKTUUECKOE IPUMEHEHUE
19 aﬂeIprquCKorop:sBOHKa, reHepSTopa Bu6mnorexa LIOK
. https://m.edsoo.ru/ffOcc324
MEPEeMEHHOT0 TOKa, JJMHUIA 3JeKTponepeaad
DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE
20 aneKkTpo3Hepruu. KynpTypa ncrnosib30BaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU
MexaHuuyecKkre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuoa. Cxkopoctb bubnuorexa [JOK
pacnpocTpaHeHus U JyTHa BoJHEL. [lonepeynsie https://m.edsoo.ru/ffOcca54
U TIPOJOJIbHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnunoreka [JOK
BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBONCTBA U bubnuotexa [JOK
23 ckopocTsb. IlIkana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffO0ccfe0
24 [IpuHIUIIBI paTUOCBSA3U U TEIICBUICHHS.
PazButue cpencts cBsa3u. Pagnonokanms
25 KonrtponsHas padora «KonebaHus 1 BOJTHbD bubmorexa HOK
https://m.edsoo.ru/ffOcc6f8
[IpssMonrHENHOE pacIIpOCTPAHEHNE CBETA B
26 O,ZI[)HOpO,HHOﬁ cpe;;. T:qeqll:LIﬁ HCTOYHUK CBETA. bubmorexa HOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
7 OTpakeHne cBeTa. 3aKOHBI OTPAKECHUSI CBETA. bubnuotexa [JOK

[TocTpoeHne n300pakeHUH B IIIOCKOM 3epKaje

https://m.edsoo.ru/ffOcd4e0




[Ipenomnenue cBera. [lonHoe BHyTpeHHEE

bu6mmoreka [IOK

28 orpaxkeHue. [IpeaenbHpli yroi nojHoro https://m.edsoo.ru/f0cd7f6
BHYTPEHHETO OTPAKECHUS
29 JlabopartopHnast pabota «M3mepenue mokazaress bubnuorexa [JOK
MPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenune n3obpakeHuil B JIMH3E. bubmmoreka [JOK
30 .
@dopmysa TOHKOH JIMH3bI. Y BEIMYEHHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas padota «VccienoBanre CBOUCTB
M300paXCHUI B TUH3AX)
Hucnepcus ceeta. CoxxHbIi cocTaB 0e10ro
32 ceera. L[Ber. JlabopaTopHas pabora
«HabnroieHue aucnepcuu cBeTay
13 Wntepdepennus ceera. Audpakius cera. bubnnorexa [JOK
JudpakuronHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepednocTs cBeTOBBIX BOJH. [lomspusanus bubnnorexa [HOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPs! M YCTPONUCTBA U YCIOBUS
ux 6e30MacHOro MPUMEHEHUS
['paHUIIBI TIPUMEHUMOCTH KIACCUIECKON
36 MI;XEIHEKI/I. I1)'IOCTyJ1aTL1 CHEIHAIbHON TEeOpHUH Brbmiorexa LIOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuoteka [JOK
3ameyieHne BpeMEHH U COKpaIleHUe JJTUHBI https://m.edsoo.ru/ffOcfad?2
DHeprus U UMNYIbC PENSITUBUCTCKOW YaCTHIIBI.
38 CBHEB Macchl C zHepIFI)/Ieﬁ Y UMIIYJIbCOM. QH;‘)FI/I}I bubnmorexa HOK
HoKos https://m.edsoo.ru/ffOcfc68
39 Konrtponsnas padora «Ontrka. OCHOBBI bubnuorexa [IOK

CIICLIMaJIbHOM TCOpHUU OTHOCUTCIILHOCTU»

https://m.edsoo.ru/ff0cf6f0




®otonsl. Dopmyna [1nanka. DHeprus U UMIYJIbC

bu6mmoreka [IOK

40
¢dotoHa https://m.edsoo.ru/ffOcfel16
A1 OTtkprITHE U HcclenoBanne Gorodddexra. bubmuorexa [JOK
Omeitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3 Y i i
o | b T S
! HEP pari https://m.edsoo.ru/ff0d015e
dorordpdexra
13 Hasnenue ceeta. Oneitel 1. H. JIeGenena. bubnmoreka [JOK
XUMHYECKOE JICCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckre yCTpoHCTBA U MPAKTUYECKOE
44 npuMeHeHue: GporolrsieMeHT, PoToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «1€MEHTBI KBAHTOBOM bu6mmoreka [IOK
OIITHKH https://m.edsoo.ru/ff0d0302
M T .0 P
o | e e T Do P
P t P A https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [JOK
47 IT b
OCTYTIATH Hopa https://m.edsoo.ru/ff0dOafa
15| nevocont snows o omers smommn oprt 52 ummorexa I1OK
P VH A P p https://m.edsoo.ru/ff0dOafa
npyroii. Buabl ciekTpoB
| o ke e Bt ke
pryCiyIip A ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHYXKICHHOE U3TyUYCHHE
OTKpBITHE PATUOAKTHBHOCTH. OTBITHI BuGmiorexa LIOK
50 Pezepdopaa mo onpeaenennio cocrara

PaaOaAKTUBHOI'O U3TTYUCHUSA

https://m.edsoo.ru/ff0d0fd2




51

52

53

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydCHUSI.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnag. DIEKTPOHHBIN U TTO3UTPOHHBIN
6era-pacnaj. ['amma-u3nydenue

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
peakuuu. Anepusiii peaktop. [Ipobnemsl,
MEPCIIEKTUBBI, IKOJIOTUUECKUE aCTIEKThI SEPHOI
SHEPreTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE O3UTPOHA.
MeTobl HaOIOCHHUS U PETUCTPALIH
aJIeMeHTapHbIX YacTull. Kpyriblii cron
«DyHaaMeHTanbHble B3auMmosieiicteusa. Enunctso
(bu3nuecKoil KapTUHBI MUPa»

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

55

Bun 3Bé3nH0r0 HEOa. Co3Be3nusl, ipKue 3BE3/bI,
IIJTAHETHI, UX BUJUMOC IBUXKCHUC. COJ'IHeqHaﬂ
CHCTEMA

56

57

58

59

Comnne. ConHeuHasd akTUBHOCTE. McTOUHMK
sHeprun CoJHIIa U 3BE3]

3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/IbI
ITIaBHOM ITOCJIEZIOBATENILHOCTH. BHyTpeHHEe
cTpoeHue 38E31. COBpeMEHHbIE NPEICTABICHUS O
MIPOUCXOXKICHUH U 3Boouu ConHIa U 3BE3]

Muneunsiii [yt — nama ['anaktuka. [Ionoxenue
u asmwkenne ConHua B ["anaktuke. ['agakTuky.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Pa3oeranue ranaktuk. Teopus




60

Bosbiioro B3peiBa. PenukToBoe U3ydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

62

63

64

KonTponbHas pabota «1eMeHThl aCTPOHOMHUU U
acTpOPUUKI

O6o0maromuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITMATLHOM M DTUUCCKOM
cdepax JAeaTeTbHOCTH YeTIOBeKa

O6o6matomuit ypok. Ponb u Mmecto pusmku u
aCTPOHOMHU B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa

O6o6maromuit ypok. Ponp pusmueckoii Teopun B
(hOpMHUPOBAHHUHM TTPEICTABICHHI O PU3NIESCKOU
KapTHHE MHpa

65

O6o006matomuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 0011IEM psAly COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ (6]
pupoe

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAs UHIYKIIHS

PesepHblii ypok. OnTtrka. OCHOBBI ClielIMAIBHON
TEOPUU OTHOCUTEIIBHOCTU

Pesepnsiii ypok. KBantoBas (usnka. IneMeHTHI
ACTPOHOMUU U acTPOPHU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. MsakumeB I'. f. ®usmka. 10 kmacc: yue0. mius oOmeoOpazoBar. opraHu3anuii: 0a30BBIA U YTIIyOJI.
ypoBuu /I'. Sl.Mskumes, b. b. bByxosues, H.H. Corckuii; nox pen. H. A. IlapdentbeBoil.- 7-e uza. — M.:
[Tpoceemenue, 2020. — 432 c.: un. - (Kimaccuueckunii Kypc).
2. Msxumes I'. S. ®@usuka. 10 xmacc: y4e0. mias oOmeoOpa3oBaT. opraHu3aivii: 0a30BBIA W YIITYOIL
ypoBuu /I'. SI.Msxkumes, b. b. byxosues, B.M. Hapyrun; nox pexn. H. A. [lapdentreBoii.- 9-e uzn. — M.:
[Ipocsemienue, 2021. — 432 c.: un. - (Knaccuueckuii kypc).

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1. MsakumeB I'. f. ®usmka. 10 kmacc: yue0. mns oOmieoOpa3oBar. opraHu3anuii: 0a30BBIA U YIIIYOJL.
ypoBuu /I'. SI.Mskumes, b. b. byxosues, H.H. Corckuii; mon pen. H. A. IlapdenrbeBoit.- 7-¢ uza. — M.:
[Tpoceemenue, 2020. — 432 c.: un. - (Knmaccuueckunii Kypc).

2. Msxumes I'. S. ®@usuka. 10 kmacc: y4e0. mas oOmeoOpa3oBaT. opraHu3aiuii: 0a30BBIA W YIITYOIL.
ypoBuu /I'. SI.Msxkumes, b. b. byxosues, B.M. Yapyrun; nox pexn. H. A. [TapdentreBoii.- 9-e uzn. — M.:
[Ipoceemienue, 2021. — 432 c.: un. - (Kimaccuueckuii kypc).

3. IMapdpentbeBa H.A. CoOopuuk 3amau 1o ¢usuke.10-11 xmacce: y4yeObHOoe mocoOue amust
obmieoOpaszoBarenbHbIX opranu3anmii / H.A. TTapdenTrea. - 8-e uzn. - M.: [Ipocsemenue, 2018

4. Caypos HO.A. [Toypounsie pa3zpadotku. 10 kiacc.

5. Mapon A.E., Mapon E.A. Onopubie KOHCIIEKTHI U TuddepeHpoBannbie 3agaun 6. 3abotun B.A.,
Komuccapos B.H. Koutponb 3HaHui, yMEHHI 1 HABBIKOB yYalUXCsI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. BuaeoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas xoymeknus 1U@POBBIX 00pa3oBaTelIbHBIX pecypcoB. — Pexkmm mocryma: http://school-
collection.edu.ru

3. HTepecHbIe MaTepHralibl K ypokaM (PU3HKH 110 TeMaM; TeCTHI 10 TeMaM; HarJIsITHbIe TOCOOUS K yPOKaM.
— Pexum nocryna: http://class-fizika.narod.ru

4. lludposie 0Opa3oBaTebHbIE pecypchl. — PexxuM qoctyna: http://www.openclass.ru

5. DnekTpoHHbIe y4eOHUKH 10 pu3mke. — Pesxum nocryna: http://www.fizika.ru

6.ducrannmonnas mkosia Ne368 http://moodle.dist-368.ru/ OtkpsIThIil Kiacc. CeTeBoe oOpa3zoBaTeIbHOE
cooOmiecTBo. http://www.openclass.ru/node/109715

7. Enunas xomuiekuus nugpoBbix 0Opa3oBaTenbHbIX pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTp HHPOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTepHuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs10ps» Marepuainsl o ¢pusuke. http://archive.1september.ru/fiz

11. Auumanuu ¢pusznueckux oobekToB. http://physics.nad.ru/

12. KuBas ¢usuka: odydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru

MATEPUAJIIBHO-TEXHUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
MNMPOLECCA YYEBHOE OBOPYJIOBAHUE
1 CipaBouHbIe
TaOIALBI
2 KommirexT
MOPTPETOB
3 TemaTtndueckne
TaOIUIBI
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