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3aKOHOMEPHOCTH KaK W3 OJHOro pasfena Kypca, Tak M WHTerpupys 3HaHus U3
pasHBIX pa3nenoB. [l KayecTBEHHLIX 3a4ay MPHOPHTETOM SIBIAKOTCH 3alaHMA Ha
00BbsACHEHHE MpOTeKaHuA (GUIWUECKMX HBIEHMH M MPOLIECCOB B OKpYXKarouiei
JKM3HH, TpeOyromme BeiGopa (H3MYECKOH MONENH I CUTYalHH TNpPakTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.

B cootBetcTBMH ¢ TpebGoeanusmMu DPI'OC COO k marepHanbHO-
TexHu4YeckoMy obecreuennto ydyeOHOro mnpouecca 0a30BbIi ypoOBeHB Kypca
(u3MKH Ha ypOBHE cpenHero obiiero 06pasoBaHusi JOJKEH H3YUaThCs B YCJIOBHAX
NpeaMeTHOro kabuHera (HU3MKM WM B YCNOBMSIX MHTETPMPOBAHHOrO KaOMHeTa
NPEIMETOB €CTECTBEHHO-HAYYHOro LMKia. B kabuHere (M3uKH NOMKHO OBITH
HeoDxonumoe nabopaTopHoe OOOpYOOBAaHME JUIsl BBINONHEHHS YKA3aHHBIX B
nporpamMMe 1o GU3MKe y4eHHIECKHX MPAKTHYECKUX PaboT U DEMOHCTPALMOHHOE
obopynoBaHHe.

HemoHcTpaunonHoe obopynopaHue ¢GopMHpyeTrcs B COOTBETCTBMH C
MPUHIMIOM  MHHHMAJBHOM  JOCTaTOYHOCTH M 00ECTeYHBaeT IOCTAHOBKY
NepeyHCIeHHbIX B Mporpamme Mo (Gu3MKe KIHOYEBbIX JeMOHCTpauMid s
HCC/ICNOBaHMs  M3y4aeMbIX SsBIEHHH W TPOLECCOB, 3SMIHPHYECKHX H
dyHIaMEeHTaNBHBIX 3aKOHOB, MX TEXHMYECKHX NPUMEHEHHUH.

JlaGopaTopHoe ofopynoBaHHe U1 Y4EeHMYECKHX TpakTHYeckux pabor
dopMupyeTcst B BHIE TeMaTHYeCKMX KOMIUIEKTOB M obecreuwBaercs B pacuére
OIHOIO KOMIUIEKTA Ha JByX oOyuatomuxca. TeMaTH4ecKHE KOMIUIEKTHI
nabopaTopHoro of0opynOBaHHA JOKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
HCMONB30BAaHHM AHAIOTOBBIX M LHMGPOBBIX NMpHOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BHIE LU(POBBIX NTabopaTopuii.

OCHOBHBIMH LQNIAMH H3y4eHHs QH3HKM B 001eM 00pazoBaHUH ABNAIOTCA:

« (QOpMHpPOBaHHE HHTEpECca M CTPEMIEHHsA ODYHaIOIMXCA K HaydHOMY
HM3YYEHHUIO TMPHPOIbI, Pa3BHUTHE MX MWHTE/UIGKTYaJbHBIX W TBOPYECKHX
cnocobHocTei;

e Ppa3BHMTHE [PEICTABIEHHI O HAYYHOM METO/E NO3HAaHHA U GOpMHPOBaHHE
HCCIENOBATENBCKOTO OTHOIIEHHSA K OKPYKAIOIIHM ABNEHHAM;

« (OpMHpPOBAaHHE HAYYHOrO MMPOBO33pPEHHA KaK pe3ynbraTta M3ydeHH:A
OCHOB CTPOEHHSA MaTepHH M QyHIaMeHTANBHEIX 3aKOHOB (PH3HKH;

« QopMmupoBaHHe yMeHHH OOBACHATE SBIEHHS C  WCMONBE30BaHHEM
(bu3MYecKHX 3HAHHH M HAYYHBIX JIOKA3aTEbCTB;

o ¢opMupoBaHHEe nNpeacTaBneHUl O ponu GU3MKM I8 PasBHUTHs APYTHX
€CTECTBEHHBIX HayK, TEXHHKH M TEXHONOTHiA.

HocTikenne 3THX Uenedl obecrneyrBaeTCsi PELICHHEM CEAYIOLIMX 3ajad B

npouecce H3ydeHust Kypca QH3MKH Ha YPOBHE CpefHero obuero odpasoBaHus:

e npuobpeTeHHe  CHCTEMBI  3HaHWiA o6  obmmx  ¢u3MUecKHX
3aKOHOMEPHOCTSX, 3aKOHaX,  TeOpUAX,  BKIIOYas MEXaHHKY,
MOJIEKYJIAPHYH  (DH3KMKY, JIEKTPOAMHAMHKY, KBAHTOBYIO (M3HKY H
3NEMEHTHI ACTPOPHINKH;

« (dopMHpoBaHHE YMEHHH NPHMEHATL TEOPETHYECKME 3HAHHA 1A
oObscHeHuA GM3MYeCKUX SABNEHMH B TNPHPOAE M ANA  TPHHATHA
NPAaKTMYECKHX PEeLIeHHH B MOBCEIHEBHOM KH3HH;

e OCBOEHHME CMOCOOOB peLleHHs pasiM4HBIX 3a0a4 ¢ SBHO 3aJaHHOMH
(hH3MYECKOH MOIENbIo, 3aJay, M0Apa3yMeBaOLINX CaMOCTOSTENBHOE
co3nanue Qu3HUecKod MOIENH, aleKBaTHOH YCIOBHAM 3a0auH;

s TMOHMMaHHe (H3MYECKHX OCHOB M TIPUHLMIOB JEHCTBHA TEXHHYECKHX
YCTPOMCTB W TEXHOJIOTHYECKMX NPOLECCOB, UX BAMSHHSA Ha OKPYKaIOLLYIO
cpeny;

e OBJIAJICHHE METONAMH CAMOCTOATENBHOTO TUTAHWPOBAHHA M TIPOBENEHHSA
(U3MYECKMX IKCIIEPHMEHTOB, aHaNM3a M WHTEpPNpeTauud HHpOpMaLMH,
onpeneyeHHs JOCTOBEPHOCTH TIONYY€EHHOTO Pe3yNbTaTa;

e CO3JaHME YCNOBUH AN Pa3BUTHA YMEHMH IPOEKTHO-HCCIIEN0BATENBCKOH,
TBOPYECKOH JeATENIBHOCTH.

Ha wusydenue ¢usuka (Ga3oBblii ypOBEHb) Ha YPOBHE cpejHero obmiero
obpazoeanus oTeoautcs 136 yacos: B 10 xnacce — 68 uacos (2 yaca B Hezenw), B
11 xnacce — 68 yacos (2 yaca B Henen).

Tlpennaraemelii B nporpaMMe no ¢usnke mnepeyeHb 1abopaTOpHBIX H
npakTuyeckux paboT sBNAETCS PEKOMEHIOBAHHBIM, YYMTENb JenaeT BhIOOp
npoBeAeHusa nabOpaTOpPHBIX paboT M OMBITOB € YYETOM HMHIMBUIYaNbHBIX
ocobeHHOCTelN 00yYaroIIMXCs.
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Hccnenopanue 3aBHCMMOCTH CHII YNIPYrOCTH, BOZHMKAWOWIMX B NMPYXHHE H
pe3uHOoBOM 0bpasue, oT uX AedopMaLyH.

Hccnenopanne ycrnoBuil paBHOBeCHs TBEPAOro Tejna, MMEKULIErO OCh
BpallEHHUs.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynsc maTepuanbHOH TOYKM (Tena), CUCTEMBI MaTepHallbHBIX TOYEK.
UMmnyneC CHAbLI M M3MEHEHHE MMIYJibca Tena. 3aKOH COXPaHEHHMsA HMMITYJIbCA.
PeakTHBHOE NBHKEHMHE.

Pabota cunel. MOLHOCTS CHIIEL.

KuHeTnyeckas 3Heprus MatepuanbHoi Touku. Teopema o6 H3MeHEHHMH
KHHETHYECKOH 3Hepruu.

INoTeHuuansHas JHEPTHA. INoTtenumnanbHas 3HEprus YIpyro
nepopMHpPOBaHHON  mpyKMHbEL.  [loTeHuManbHas  3Heprus Tena  BOMM3M
MOBEPXHOCTH 3eMIH.

[NoTeHumaneHele W HeMOTeHUMansHbie  cunel.  Cmaze  paboThl
HEMOTCHLHAJIBHBIX CHIT € H3MEHEHHEM MEXaHMYEeCKOH DHEPrHH CHCTEMBI TEI.
3aKOH COXpaHEHMS MEXaHWYECKOH SHEPruu.

Ynpyrve u Heynpyrie CTOJKHOBEHMS.

TexHHuyeckUe YCTPOMCTBA M NPAKTHUECKOE INPUMEHEHHE: BOINOMET, KOMED,
NPYKHHHBIA MHCTONET, IBHKEHHE PaKeT.

Jemoncmpayuu

3aKoH coOXpaHeHHs UMITYJIbCa.

PeaxTHBHOE IBMIKEHHE.

INepexon noTeHUMANBEHOH S3HEPTHH B KHHETHYECKYIO H OOpaTHO.

Vuenuuecxuii sxcnepumenm, aabopamophuie pabomst

Mzyuenue abCOMIOTHO HEYNPYroro yaapa ¢ NOMOLUBK JBYX ONHWHAaKOBBIX
HHUTAHBIX MAaATHHUKOB.

HccnenosaHue cBsizd paboThl CHIIBI C M3MEHEHHMEM MEXaHHYECKOH 3HEpryM
Tesla Ha NpUMEpe PacTHKEHUs PE3HHOBOIO XKIyTa.

Pazgen 3. Monexyasipas (pM3HKa H TepMOAMHAMHKA

Tema 1. OcHoebt MONEKYAAPHO-KUHEMUYECKOI Meopun

OCHOBHBIE NONOXKEHHS MOJIEKYNAPHO-KHHETUYECKOH TEOPHH M MX ONBITHOE
obocHoBanue. BpoyHoBckoe nBuxenue. duddysusa. Xapakrep npHKeHHS H
B3aUMONEICTBMA 4YacTHI BellecTBa. Monenu CTPOEHMS ra3oB, MHMOKOCTEH M
TBEPABIX TeN H 00BACHEHHE CBOMCTB BElIECTBA Ha OCHOBE 3THX Mozeneil. Macca u
pasmepsl Monekyn. Konuuectso Bewectsa. [TocTosnnas Asoranpo.

Ternoroe paHoBecue. Temneparypa u e€ mamepenue. lllkana temneparyp
Lenscus.

Mopnens  HpeaneHoro raza. OCHOBHOE  YpaBHEHHME  MOJIEKYJIAPHO-
KMHETHYECKOH TEOpHHM HIeanbHOro rasa. AOCONIOTHas TemnepaTypa Kak mepa
n—uobiwﬂ_ KHHETHYECKOH JHEPruH TEMJIOBOTO JBH)XKEHHA YacTHL Trasa. Ilkana
temnepatyp KenbeuHa. ['a3oBble 3akoHbl. YpaBHeHne Menneneepa—Knanedipona.
3akon JansToHa. M3onpouecckl B HICANBHOM rase ¢ NOCTOAHHBIM KOJHYECTBOM
Bewecrsa. ['paduueckoe NpencTaBIeHHE H3OMPOLECCOB: H30TEpMa, M30X0pa,
uzobapa.

TexHuyeckHe yCTpoHcTBa M IPAKTHYECKOE MPHMEHEHHE! TEPMOMETP,
Gapomerp.

Hemoncmpayuu

OnBITE, [OKa3LIBAIOIIME IMCKPETHOE CTPOeHME BellecTBa, (oTtorpadum
MOJIEKYJl OpraHM4eCKHX COeIHHEHHH.

OnbiTel Mo AU dy3HH KUIKOCTEH H ra3oB.

Mopnens GpOyHOBCKOIO IBHAKEHHS.

Mopens onbita llTepHa.

OnbITH, JIOKa3bIBaIOILIME CyLeCTBOBaHHE MEKMOJIEKYNAPHOTO
B3aMMOIEHCTBHS.

Mognens, MIUTHOCTPHPYIOIas NMPUPONY AaBJIEHHs ra3a Ha CTEHKH COCyHa.

OnbITEl, WUTIOCTPUPYIOLIME YPAaBHEHHE COCTOSIHMA HMIEANbHOrO rasa,
W30MPOLIECCHI.

Vuenuueckuti sxcnepumenm, 1abopamopHsie pabomei

Onpenenesye Macchl BO3OyXa B KITACCHOH KOMHaTe Ha OCHOBE M3MEPEHHH
00BbEMAa KOMHATEI, IaBIEHHA W TEMIIEpaTyphl BO3AyXa B HEH.

Hccnenosanue 3aBUCHMOCTH MEXKIY IIapaMeTpaMy COCTOAHMSA Pa3speeHHOro
rasa.

Tema 2. OcrHogbt mepMOOUHAMUKU

TepMonuHaMuyeckass cCHCTeMa. BHYTPEHHAS 3HEprus TepMOIMHAMHYECKOH
cucreMbl ¥ crnocodsl eé uamenenus. KonuuecTBo Temwnorsl M padora. BHyTpeHHAS
JHeprus  OJHOATOMHOrO  HiealbHOre  rasa. Bunel  Tennonepenauw:
TEIUIONPOBOJHOCTE, KOHBEKIHA, U3Ty4eHHe. YenbHas TerIoEMKOCTh BEIIECTBA.
KonuuecTBo TenIoTs! NpH TEMIONEpeIaye.

IMouste o6 amwabGatHoMm mnpouecce. IlepBbli 3aKOH TEPMOIHHAMMKH.
[IpyMeHeHHe MEePBOr0 3aKOHA TepMOIMHAMHKM K m3onpoueccam. I'papuyeckas
HWHTepnpeTalys paboTsl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTHMOCTE MPOLIECCOB B MPHPOJE.

Tennosbie  MawruHel.  [IpUHOUNBI  OGHCTBMA  TEIUIOBBIX — MAllMH.
IpeoOpazopanus 3HeprHH B TEIUIOBbIX MauKHax. Ko>duuHeHT monesHoro
peiicteua Terosoii mammuel. Llpkn Kapuo u ero ko3dduuueHT nonesHoro
JeHCTBHA. DKONOrHYecKue npobneMbl TEII03HEPreTHKH.
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Onexrpuyeckuii Tok B raszax. CamMOCTOATENBHBIH M HECaMOCTOATENbHbIA
paspsn. Monuus. [Tnazma.

TexHuyeckue YCTPOHMCTBA M MPAKTMYECKOE TNPHMEHEHHE: aMIepMeTp,
BOJIETMETp, PEOCTaT, HCTOYHHKM TOKA, OJIEKTpOHarpeBaTenbHble npubops,
3MEKTPOOCBETUTENIBHEIE MPHOOPEI, TEPMOMETP CONPOTHBIIEHHA, BAKYYMHBIH AHOI,
TEPMHCTOPH! ¥ GOTOPE3UCTOPbI, NONYNPOBOJAHMKOBEIH AHO, Fa/lbBaHHMKa.

Hemoncmpayuu

Hamepenne CHIbl TOKA W HANPSKEHHS.

3aBHCHMOCTh COMPOTHBIEHHMA UMTHHAPHYECKUX NPOBOINHHKOB OT JUTMHBI,
TUIOLIAMM TIONIEPEYHOrO CEYEHMs W MaTepHana.

CMelaHHoe coeHHEHHE MPOBOIHHKOB.

Ipsamoe w3MepeHue 3eKTpolBMkyLied cunel. KopoTkoe 3ambixanue
rajibBaHMYECKOTO 3JIEMEHTA W OLEHKa BHYTPEHHETO CONPOTHRIIEHHS.

3aBHCHMOCTE CONPOTHRIIEHHS METAJIIOB OT TEMIEPATYPHI.

ITpoBOaMMOCTE 3A€KTPOJIMTOB.

Hckpogoii pa3psaa v NpOBOJUMOCTE BO3IyXa.

OpmHOCTOPOHHSAS MPOBOJMMOCTbL JUOAA.

Vuenuueckuii sxcnepumenm, nabopamoprere pabomel

H3yueHue CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

WaMepeHne 31eKTpOABIKYINel CHIBI MCTOYHMKA TOKA M €ro BHYTPEHHEro
COTMPOTHBIEHHS.

HabnrogeHue aneKTponu3a.

MexnpeaMeTHbIe CBA3H

H3zyuenue kypca $usuku Gasororo yporHs B 10 kmacce OCyLIECTBIAETCH C
YYETOM COJepIKaTeNbHBIX MEKIPEAMETHBIX CBA3€ll C KypcaMH MaTeMaTHKH,
OHONOrHH, XUMUK, reorpad@Hy U TEXHOJIOIHH.

Meoicnpedmemnvie nOHAMUA, CBA3AHHEIE C H3YUEHHEM METONOB HAY4HOIO
NO3HAHHMSA: sBJIEHME, HayyHbIH (¢akT, runorte3a, (usHyeckas BeNU4YMHA, 3AKOH,
TeopHs, HaboAeHHe, IKCIIEPHMEHT, MOETTHPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelueHue CUCTeMbl YPaBHEHHH, JMHeHHas GQyHKuus,
napaGona, runepbona, ux rpadguki U CBOHCTBA, TPMIOHOMETPHYECKHE (PYHKLHH:
CHMHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOMKIECTBO,
BEKTOPBI M MX TIPOEKLHH HA OCH KOOPJIHHAT, CIIOKEHHE BEKTOPOB.

FBuonozus: MexaHWyeckoe NBHKEHHE B KHBOH mpupone, auddysus, ocMmoc,
TEMNOOOMEH JKUBBIX OPraHM3MOB (BHIB! TEIUIONEpENayH, TENJIOBOE PaBHOBECHE),
JNIeKTPHYECKUE SBJICHHS B XKHUBOH NpHpoJe.

Xumusi: JUCKpETHOE CTPOSHHE BEIeCTBa, CTPOEHHE aTOMOB M MOJIEKYJl, MOJIb
BeLIECTBa, MOJIAPHAs Macca, TeMJIOBLIE CBOCTBA TBEPIBIX TEJ, HKMIKOCTEH U rasog,

3NMEKTPUYECKHE  CBOMCTBA  METANJIOB,  3MEKTPOJIMTHYECKAA  AHCCOLMALNA,
rajibBaHMKa.

Teozpaghuss: BnasKHOCTb BO3yXa, BETPHI, DapoMeTp, TEPMOMETP.

Texnonozus: npeocOpazoBaHue IBMKEHHH C HCIOJIB3OBAHHEM MEXaHW3MOB,
Y4Y&T TpeHHs B TeXHHMKE, NOJLIMIHHKH, MCMONL30BAHME 3aKOHA COXPAaHEHHMs
WMIYyJbCa B TEXHMKE (pakeTa, BOAOMET M Ipyrue), OBMraTellb BHYTPEHHErO
cropanus, naposas TypOuHa, OLITOROH XONOAMILHHK, KOHAHUMOHED, TEXHONOTHH
NOJyYeHHs: COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HaHOMAaTePHANIOB, H
HAHOTEXHOJIOTHH, 3NEKTPOCTATHYECKAs 3alliuTa, 3a3eMJIEHHe JNEeKTponpubopos,
KCEpOKC, CTpYHHBIN NPUHTEP, 3JIeKTpOHarpeBaTe/lbHLIE npubopsl,
3JIEKTPOOCBETHTENbHbIE NPUOOPEI, ralbBaHHKA.

11 KJIACC

Pazgen 4. DneKTpoAHHAMHKA

Tema 3. Maznumnoe none. InNeKmpomMazHUMHAA UHOYKIUA

IMocTossHHBIE ~ MarHWThl.  B3auMoaeHCTBHE  NOCTOAHHBIX ~ MarHMTOB.
MaruuTHoe rofe. BekTop MarHuTHOM uHAykuud. IIpHMHOMN cyneprosHunu
MAarHMTHBIX Tonei. JIMHMM MarHWTHOW WHOyKuMH. KapTHHa nMHMA MardMTHOH
MHOYKIHH MONS NOCTOSHHBIX MAarHHTOB.

MarHuTHOEe TmoOJNe TpoBOAHMKA ¢ TokoM. KapTHHa JMHMA WHIyKUWH
MardMTHOTO MOAS IJMHHOTO NPAMOro NPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOrO
NPOBOIHMKA, KATYIIKK ¢ TOKOM. OnbiT DpcTena. BzaumoneHcTBIE IPOBONHHKOB C
TOKOM.

Cuna Amnepa, e€ MOJy/b H HallpaBJieHHE.

Cuna JlopeHua, e€ MOIy/b U HanpaeneHue. JIBikeHHe 3apsHKEHHOH 4acTHIbI
B OQHOPOOHOM MarHuTHoM none. Pabora cunel JlopeHua.

SlpneHue 3NeKTPOMArHUTHOM WHOykuMH. IJoTOK BekTOpa MAarHMTHOH
UHOYKLOME. OJEKTPOIBIKYIIAs CHNA MHAYKUMH. 3aKOH 3/1EeKTPOMarHMTHOH
uHaykuuu Papanes. )

BHxpepoe 3NEKTpHYEcKOe Mojie. ONEKTPOABIKYIAA CHla HHIOYKUMH B
NPOBONHHMKE, IBIKYLIEMCS MOCTYNATENbHO B OQHOPOJHOM MarHHTHOM TOJE.

Ipaeuno Jlenua.

MHOyKTUBHOCTb. SIBNIEHHE CAMOMHIYKUIHH. ONEKTPOABIXKYINas CHIa
CaMOHHIYKLIHH.

DHeprus MarHUTHOIO NOJIA KATYILUKH C TOKOM.

DNeKTpOMAarHUTHOE ToJe.

TexHuyeckne YCTpOHCTBA H MNPaKTHYECKOE IIPUMEHEHHEe: MNOCTOSAHHBIE
MAarHuTEl, 3JIEKTPOMATHUTHI, 3JIEKTPOABHraTeNlb, YCKODHMTENH 3J€MEHTapHBIX
YACTHII, HHOYKLMOHHAS IEYb.
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Hccnenosanue CBONCTB 37EKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPENIOMIIEHHE,
nonsipuzauus, nMdpakiius, “HTepdepeHUns.

Tema 3. Onmuxa

leomeTtpuueckas ontuka. [lpamonuHelHOe pacnpocTpaHeHHe CBeTa B
onHoponHo# cpeae. JIyd ceera. ToueyHblH UCTOUHMK CBETA.

OTpaxkeHHe cBeTa. 3aKOHBI OTpaxkeHHs ceeTa. IlocTpoenne u3obpaskeHHH B
TUIOCKOM 3€epKajie.

IpenomneHue cBeTa. 3aKOHBI NPENOMIIEHHS CBeTa. ADCONMOTHEIA MOKa3aTelb
npenomnenus. IlonHoe BHYTpeHHee oOTpaykeHue. I[lpedeNbHBIH Yrojl NOJNHOTO
BHYTPEHHETO OTpaKEeHH.

JHucnepcus ceera. CnoxHeli cocras Oenoro ceeta. Lger.

Cobuparomie M paccedBaroliMe JiMH3bl. ToHkas JuH3a. DOKycHOE
paccTosHHE W ONTHYecKas cuina TOHKOH nuH3bl. [locTpoeHne wu3obpakeHuil B
coOMparoIuX U PacCEeMBAKOLIMX JiMH3ax. DopMyna TOHKOH JMH3BI. YBenHYEHHE,
JaBaeMOe JIHH30H.

Tpenens NPUMEHHMOCTH reOMETPUYECKOH ONTHKH.

Bonnoras ontuka. WurepdepeHums cBera. KorepeHTHBIE MCTOYHHKH.
Vcnoepus HaOMONEHMs MakCMMYMOB M MHMHMMYMOB B HHTep(hepeHLHOHHOM
KapTHHE OT ABYX CHH(A3HBIX KOr€PEHTHBIX HCTOYHHKOR.

Hdudbpakuus ceeta. dudpakuumoHHas pewmérka. YcnoBue HabmoneHus
IMaBHEIX ~MaKCHMYMOB IpPH TNaJeHHM MOHOXPOMAaTHYECKOro CBeTa Ha
JUPPaKIHOHHYIO PEIIETKY .

INonspuzaumsa ceera.

TexHuyeckue YCTpOWCTBA W NpaKTUYeCKOe NpPHMEHEHHe: OYKH, Jyna,
(doToannapaT, NPOCKLIMOHHBIA aNnmapat, MHKPOCKOMN, TENeCKOIN, BOJOKOHHAS
onTHKa, MU paKUHOHHAA peLuéTKa, NoNApOU.

Hemoncmpayuu

[IpAMonMHEHHOE pachpOCTpaHEHHE, OTPAKEHHWE H NPENOMIEHHE CBETa.
OnTtryeckue npuoOopkI.

[Tonuoe BHyTpeHHEE OTpakeHHe. Mozenb CBETOBOA.

Hccnenopanue cBONCTB U300paXkeHUi B TMH3AX.

Mogenu MHKpOCKONa, TeNeCKona.

HaGmonenne uaTepdepeHuy ceeTa.

Habmopenue nudpakuun ceera.

Habnionenue oucnepcuu ceera.

[onyyeHue CreKTpa ¢ MOMOLIBIO NPH3MEI.

[NoyuyeHue crekTpa ¢ NOMOLIEID QUG PaKMOHHOM PeIETKH.

HabnioneHue nonsipusalyy cBeTa.

Vuenuueckuii skcnepumenm, aabopamopruie pabomel

Mzmepenue nokazarens MpeloMiIeHHs CTeKa.
Hcenenoeanue CBORCTE M300paKeHHH B JIMH3AX.
HabnioneHnune aucnepcuu ceeTa,

Pazaen 6. OcHOBBI cneUHANbLHOH TEOPHH OTHOCHTEILHOCTH

I'panuubl  NpUMEHMMOCTH  KiaccHyeckoidl  mexanuku.  Iloctynatel
CrieUMaIIbHOH TEOpHHM OTHOCHTENIBHOCTH: MHBApPHaHTHOCTH MOMAYNA CKOPOCTH
cBeTa B BaKyyMe, IPHHLHIT OTHOCHTEIbHOCTH DHHLITEHHA.

OTHOCHTENBHOCTE OJHOBPEMEHHOCTH. 3aMe/UIEHHE BPEMEHH M COKpallleHHe
IUTHHBL.

DHeprus ¥ UMITYJIbC PENATHBUCTCKOH 4acTHLbL.

CBsA3b Macchl ¢ 3HEPrHEH M HMIYJIbCOM PENATHBHCTCKOH YaCTHLbL SHEprus
TNOKOA.

Paznen 7. Kpantosas pusuxa

Tema 1. Inemenmobl KEAHMOBON ONMILKY

®doronsl. @opmyna [Inanka ceszu 3HepruM HOTOHA C €ro YacToToH. Heprus
¥ uMnynsc GoToHa.

OtkpeiTHe U MccnenoBanue dorosddexta. OnbiTel A. I'. Cronetora. 3akoHE!
doroapdexra. Ypapsenne DifHmreiiHa nna dorosddexra. «KpacHas rpaHuuan
doroaddekra.

Jaenenue ceeta. Oneitel I1. H. JleGenera.

XUMHYECKOE NEHCTRBHE CBETA.

TexuuyeckHe YCTpOMCTBA M MNpaKTHYECKOE NpHUMEHEeHHe: (OTO3NEeMEHT,
tbhoTonaTYHK, CONHEYHas GaTtapes, CBETONHOA.

Hemoncmpayuu

®oTo3(h(HeKT Ha YCTAHOBKE C LIMHKOBOMH MIIACTHHOM.

HccnenoBanune 3ak0HOB BHeluHero goroaddexra.

Ceetoauon.

ConHeuHnas Garapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. Oneitel Pesepdopna no paccesHHIO o -4acTHL.
[InanetapHas mogmenb atoma. Iloctynatei bopa. Hsnmyudenwe u mornomieHue
(GOTOHOB TpH TMeEpexofe aTtoMa C OAHOrO YPORHA 3HEPrHM Ha Apyroi. Buampl
criekTpoB. CrieKTp ypOBHeH SHepruM atomMa BoJOpOJa.

BonHoesle cBoicTBa yacTHL. Bomuel ne bpoiina. KopnyckynapHo-BonHOBOH
IyanusM.

CrnoHTaHHOE M BHIHYKICHHOE H3IIyYeHHeE.

TexHHYecKHe YCTpOWCTBA M TNPAKTHYECKOE TPHMEHEHHE: CHeKTpaNbHbIH
aHanM3 (CNeKTPOCKOM), Na3ep, KBAHTOBLIH KOMIMBIOTED.
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TIeozpaghusa: marHuTHble nONKOCa  3eMIM, 3al€KH  MardHuTHBIX  pyI,
(dorocbEéMKa 3eMHOI TOBEPXHOCTH, NPEACKA3aHHE 3EMIIETPACEHHIA.

Texnonozusa: NHHHKA DNeKTponepena4, reHepaTop EnUQgGIEOHO TOKa,
3NEKTPOABUTATENL, HHIYKIMOHHAS [edb, panap, pajHoNpuUEMHMK, TENeBH30p,
antenna, tenedon, CBY-meus, NpoeKUHOHHBIH annapar, BONOKOHHAsd ONTHKA,
conHeyHas darapes.

IJIAHUPYEMBIE PE3VJBLTATBI OCBOEHHA NPOIPAMMBI 11O
PU3HUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHHA

Ocpoenne yyeOHOro npenmera «PH3MKa» Ha YPOBHE CpelHero obLiero
obpazoBanus (6a30BbIl ypOBEHB) NOMKHO OOECTIEYMTh NOCTHMKEHHE CEMYHOLIMX
JTHYHOCTHBIX, METANPEAMETHEIX M IPEAMETHLIX 00pa3oBaTeNbHEIX PE3yNLTaTOR.

JIMYHOCTHBLIE PE3YJIbTATHI

JIMuHOCTHEIE pe3y/nbTaThl OCBOEHMs ydueOHOro npeamera «PH3MKa» JOMIKHEI
OTpaXkaTb TOTOBHOCTE M CHOCOOHOCTL OOYHaKOIIMXCH — PYKOBOACTBOBATHCA
cOpMHpPOBAHHOM BHYTPeHHEH MNO3MUMEN JINYHOCTH, CHCTEMOH LEHHOCTHBIX
OpHeHTAllWi, TO3HTHBHBIX BHYTPEHHHMX  YOeKNEHHH, COOTBETCTBYIOLIMX
TPaAMLUHMOHHBIM LIEHHOCTAM POCCHICKOro OOLIECTBa, PACLIMPEHHE JKH3HEHHOIO
OMBITA K ONBITA JNEATENBHOCTH B NPOLIECCE PeaTu3aliid OCHOBHBIX HalpaBjleHHH
BOCIIMTATENIBHOH 1eATeNBHOCTH, B TOM YHCIIE B YACTH!

1) rpazkaaHCcKoOro BOCIIHTAHMS:

chOpMHPOBAHHOCTE IPAXAAHCKOH NOZMLKHM 00Y4aKOIIErocs Kak akTHBHOTO M
OTBETCTBEHHOIO 4IeHa POCCUHCKOro oOLIECTRa;

NPUHATHE  TPAZHLUMOHHBIX  ODIIEUETOBEYECKHX  T'YMAHHCTHYECKHX H
JIEMOKPAaTHYECKHUX [EHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYHO JEATENbHOCTh B HMHTEpecax TPaMcHaHCKOro
00LUECTBa, y4aCTBOBATh B CAMOYIIPaBNEHHH B 00pa30RaTeNLHOMH OpraHU3alHK;

yMeHH€e B3aUMOJIEfiCTBOBATE C COLMANbHBIMU HHCTHTYTaMH B COOTBETCTBHH C
¥X GYHKUMAMH H Ha3HAYEHHEM;

TOTOBHOCTB K I'YMaHHUTApHOH H BOJIOHTEPCKON NeATENLHOCTH;

2) naTPHOTHYECKOr0 BOCIIMTAHMA:

chopMHPOBAHHOCTE POCCHICKO#H rpac1aHCKOH HAEHTHYHOCTH, IATPHOTH3MA,

IIEHHOCTHOE OTHOIIEHHE K TrOCYA3apCTBEHHBIM CHMBOJAM, AOCTHXKEHHAM
POCCHHCKMX YHEHBIX B 001aCTH QU3HKH W TEXHHKH,

3) AyX0BHO-HPABCTBEHHOI0 BOCIIHTAHMA:

c)OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STHUECKOTO MOBEICHHS,

CnocOOHOCTh OLIEHHBATh CHTYaLMIO M MPUHHMaTbh OCO3HAHHBIE PELICHMA,
OPMEHTHPYACh Ha MOPaNbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM 4YHCIe B
JeATeNbHOCTH YYEHOTrO;

OCO3HAHKE JIMYHOTO BKIIAZa B NOCTPOEHHE YCTOHYHROTO Oyy1lero;

4) 3cTeTHYECKOr 0 BOCIIMTAHMUA:

3CTETHYECKOE OTHOLUICHHE K MUPY, BKIIKOYas 3CTCTHKY Hay4dHOro TBOpPYECTBa,
npucyiiero Gpu3nYeckon Hayke;

5) TpyAoBOro BOCIIHTAHMSA:
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pa3sBEPHYTO M JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHS C MCMONL30BaHHEM
A3BIKOBBIX CPENCTE;

NOHHUMAaThk W HUCTNIONBL30BATHL MPEAMYLIECTBA KOMaHOHOW u Szhxwxhu\grmom
paboThl;

BLIOMpATL TEMaTHKY M METOIbl COBMECTHBIX EHCTBMH ¢ yu&tom OOLIMX
HHTEPECOB M BO3MOXKHOCTEH KaXKJIOro 4jieHa KONNeKTHBa;

NPUHMMATL  LEJIH  COBMECTHOH  JEATENBHOCTH, OpraHH30BBIBaTh M
KOOPAMHHPOBaTh NEACTBHA MO €€ NOCTHKEHHMIO: COCTaBIAThH IIAH JeHCTBHH,
pacnpenenaTh pond C yd4€TOM MHEHHH YYaCTHHMKOB, OOCYKOaTh pe3yJIbTaThl
COBMECTHOH paboThl;

OLEHHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXKAOrO YYAaCTHHKA KOMAHIBl B
o01KH pe3ynbTat no pazpaboTaHHBIM KPHTEPHAM;

NpeinaraTe HOBLIE TPOEKTHI, OLEHHBATh MIEH C MO3HLHWH HOBH3HBI,
OPHTHHAJILHOCTH, NPAaKTUYECKOH 3HAYMMOCTH;

OCYLUECTBAATL [MO3UTHBHOE CTPAaTErMYECKOE TIOBEAEHME B Pa3iHYHBIX
CHTYaUMAX, MTPOSABIATL TBOPYECTBO U BOOOpaxKeHHe, ObITh HHULIHATHBHEIM.

PerynaTuBHbIe yHHBepCaJdbHbIe y4eOHbIe JeiicTBUA
Camoopranuzanus:

€aMOCTOATENBLHO OCYIIECTBIATh MO3HABATENEHYIO NEATENLHOCTE B 0GNacTH
GM3MKN W ACTPOHOMMH, BBIABNATE NPOONEMBI, CTABHTh M (OPMYJIMPOBATH
cobCTBEHHbBIE 3a0aYH;

CaMOCTOATENBHO COCTaBNATL IUTAH peleHHMs pPacu&THBIX M KayeCTBeHHBIX
3a0ay, NJIaH BbINOJIHEHHKs NPaKTH4ecKoil paboTkl ¢ yYETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO}KHOCTEH 1 [PENNOYTEHHIT;

JlaBaTh OLEHKY HOBBIM CHTYaLIHsIM;

PacIIMpATEL paMKH yueOHOTO TIpeaMeTa Ha OCHOBE JIHYHBIX NMPEInoYTeHui;

JleNaTh OCO3HAaHHBIM BBRIOOp, ApryMEHTHpOBaTh ero, OpaTe Ha ce0s
OTBETCTBEHHOCTDb 3a PCLUCHHE,

 OLIEHMBaTh NPUOGPETEHHEIH OIBIT;

cnocoOcTBOBaTh (OPMHPOBAHHMIO W MPOABICHHMIO 3pYAHLMM B 001acTH

(bH3MKH, NOCTOSHHO NOBIIATE CBOM 06pPa3OBaTENBHBIH U KYJILTYPHEIH YPOBEHE.
CaMOKOHTPOJIb, 3MOLIHOHAJLHBIH HHTENIEKT:

JlaBaTh OLEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBEI B JAEATENILHOCTE,
OLIEHMBATh COOTBETCTBHE PE3YJILTATOR LIETIAM;

BNafieTh  HaBBIKAMHM  MO3HABATENbHOH  peduieKCHH  KaK  OCO3HaHHMs
COBEpLUAEMBbIX [EHCTBHH M MBICTMTENBHEIX TIPOLIECCOB, WX pE3yJbTaTOB M
OCHOBaHHIA;

MCMONMB30BATE NPHEMBI pedIeKCHH JIA OLEHKH CHTYaLHH, BBIOOpPA BEPHOTO
pelIeHHs;

yMeTh OLEHHBaThb PHCKH M CBOEBPEMEHHO TPHHHUMATh pelleHMs M0 HX
CHIDKEHHIO;

NPAHAMATh MOTHBBI W APryMEHTbl [PYTMX MPH aHAJIM3e pPE3Y/bTATOB
IeATENbHOCTH,

NpHHUMATE ceds, MOHUMAas CBOM HEeIOCTATKH M JOCTOMHCTBA;

MPUHMMaTh MOTHBBIL W apryMeHTBl OpYTHMX TpH aHajlk3e pe3ylbTaToR
AEATeNIEHOCTH

NPU3HABATHL CEBOE NPABO M MPABO JPYTHX Ha OLUMOKH.

B npouecce nocTHiKEHMS JTUYHOCTHBIX PE3YNLTATOB OCBOEHHS MpPOrpaMMbl
no ¢u3MKe Ui YPOBHS CpeOHEro oO0Iero oOpasoBaHMs Yy O00y4aloLHXCs
COBEpLUEHCTBYETCS 3MOLIMOHAJILHBIH HMHTEJUIeKT, npeanonararmmui
chopMHPOBaHHOCTb:

CaMOCO3HaHHM#A, BKIHOYAKIIEro cnocobHOCTE MOHUMAaTh CBOE IMOLIMOHANBHOE
COCTOsSHUE, BUAETh HANpaBJIEHHA Pa3BUTHA COOCTBEHHOH IMOLHMOHANBHON Chepbl,
OBITh YBEpEeHHBIM B cele;

CaMOpPEryJIHPOBaHHS, BKIIIOYAIOUIEr0 CaMOKOHTPOJb, YMEHHE NpPHHUMATE
OTBETCTBEHHOCTH 33 CBOE IIOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K
3MOUHOHANBHBIM H3MEHEHHAM H MPOSABJIATE THOKOCTE, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JAOCTHMKEHHIO LIETH H
ycnexy, ONTHMM3M, HWHHLMaTHMBHOCTh, yMEHHe AeHCTBOBATH MCXOIS W3 CBOMX
BO3MOYKHOCTEH;

IMMNATHH, BKIYaKOUEH cnocoOHOCTh MOHMMaTh 3MOLIHOHATIBHOE COCTOSHHE
IPYIMX, YYHTBIBaTb €ro MpPH OCYIIECTBIEHHH OOLIeHMs, CIOCOOHOCTh K
COYYBCTBHIO W CONEPEIKHUBAHUIO;

COUMAJIbHBIX HABBIKOB, BIUTIOYAIOMIMX CIIOCOOHOCTh BLICTPaWBaTh OTHOLLEHHS
C JpYrHMH JIFOIbMH, 3a00THTBCA, NPOSABIATE HHTEPEC H paspeLiaTh KOHQIHKTHI.

NPEAMETHBIE PE3YJbLTATBI

K xonuy obydyenns B 10 Kmacce npeaMeTHBIe pe3ynbTaThl Ha (Ga3oBOM
YPOBHE JIOMKHEI OTpaXKaTh ¢hOPMHPOBAHHOCTD ¥ 00Y4AIOLIMXCA YMEHHIA:

JEMOHCTPUPOBaThL HAa NpHUMeEpax poib U MecTo (u3MKM B (OPMHPOBAHHH
COBPEMEHHOH HaYuHOH KapTMHBI MUpPa, B Pa3BUTHM COBPEMEHHOH TEXHUKM M
TEXHONIOTHH, B IPaKTHYECKOH NEATENBHOCTH JIFONEH;

YUHTHIBaTh TPaHHLBI TNPUMEHEHMs W3y4eHHBIX (GU3HYeCKUX Mopaenei:
MaTepHaNibHas TOUYKa, MHepLUMaNbHaA CHCTeMa OTcuéTa, adCONIOTHO TBEPAOE TENO,
WACANLHBIA T'a3, MOAEIH CTPOEHHA ra30B, XKHIKOCTEH M TBEPABIX TEJ, TOYECUHBIH
DNEKTpHYECKHH 3aps NMpH pelteHHH hH3MIecKuX 3aaay;

pacno3Haeatk (pU3MUECKHE SABNEHHS (NMpOLECcChl) U OOBACHATL UX Ha OCHOBE
3aKOHOB MEXaHMKM, MOJNEKYNAPHO-KMHETHYECKONH TEOPHM CTPOEHHUSA BELIECTBA M
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paboTaTe B rpynme ¢ BbINOMHEHHEM pa3MYHBIX COLMAIBHBIX pONeEii,
NNaHupoBaThk paboTy TIpynnbl, pPalHOHATBHO pACTpeleliaTh O0A3aHHOCTH W
NMNaHupOBaTh OEATEJILHOCTL B HECTAHAAPTHBIX CUTYaLHAX, aJeKBAaTHO OLI€HHBATh
BKJIa[ K2KJOr0 M3 YYaCTHHKOB IPYNIbl B PELIEHHE PACCMATPMBAEMOMN MPOOJIEMBI.

K konuy obydyenus B 11 wkaacce npeimeTHble pe3yneTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh cHOPMHPOBAHHOCTD Y 00Y4aIOLIMXCS YMEHHIA:

JIEMOHCTPHPOBATE Ha NpuMepax ponbk M MecTo (H3MKM B OPMHPOBAHMH
COBpPEMEHHOW Hay4HOH KapTMHLI MHpa, B Pa3sBHTHH COBPEMEHHON TEXHHKM M
TEXHONOTHH, B MPAKTHYECKOH NESTeNbHOCTH NHOAeH, LENOCTHOCTE M EAMHCTEO
(u3HYecKOH KapTHHEI MMpa;

YYHTBIBATh TPaHMLbl NPHMEHEHHS M3YYEHHBIX (H3UYECKHX Moneneii:
TOYEYHBIH 3JIEKTPHYECKHUH 3apsa, Ty CBETa, TOUCYHLIH HCTOYHHK CBETA, AAepHas
MOJENb aToMa, HYKJIOHHas MOJEeNb aTOMHOrO fApa NpH pelieHHH (H3MYeCKHX
3ajay;

pacnosHaearth (pU3MUEcKHUe ABIEHUs (NMPOLECCh) W OOBACHATE WX HA OCHORE
332KOHOB 3€KTPOIMHAMHKM M KBAHTOROH (PH3HKH: 3NEKTpHYECKas MPOBOOHMOCTS,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE NEHCTBHA TOKA, B3aHMOIeHCTBHE
MarHHTOB, 3JIEKTPOMArHMTHas MHOYKLUMs, [EHCTBHE MArHHTHOTO TIOoNd Ha
NPOBOAHHK C TOKOM H ABMXKYWMICA 3apal, SJEKTPOMArHHTHBIE KonmeGaHus M
BOJHEI, TNPSAMONHHEHHOE pacnpoCTpaHEHHE CBETa, OTpPaXKEHHe, MNpENOMIIEHHE,
unTepdepenuns, nMdpakuMs W noaspuzaLMs  CBETa, JMCIEPCHA  CBETa,
totoanexktpuyeckuii apdext (poroaddekt), CEETOROE AaBNEHHE, BO3HHKHORBEHHE
NHHEHYaToro CrmeKTpa aroMa BOJAOPOJA, €CTECTBeHHAs M WCKYCCTBEHHas
PaZMOaKTHBHOCTE;

OMHCHIBATE H3YYEHHBIE CBOICTBA BEIIECTBA (INIEKTPHYECKHE, MATHHMTHBIE,
ONTHYECKHE,  3JIEKTPUYECKYID  NpPOBOAMMOCTh  pasiMYHBIX  cpea) W
SMIEKTPOMArHUTHEIE SBNEHMS (NPOLECCHI), HCMONB3YsS (HU3HYECKHE BEIMUMHBL:
3JIEKTPHYECKHH 3apsin, CMNla TOKa, MEKTPHYECKOe HANpPAKEHHE, DIEKTPHUYECcKOe
CONPOTHBIICHHE, PA3HOCTL MOTEHLUMANOB, 3MEKTPOABHXKYINAS CHIa, pabora Toka,
MHIOYKUMA MAarHuTHOrO 1ondA, cuna Awmmepa, cuna JlopeHua, WHAYKTHBHOCTb
KaTYIIKH, SHEPrHs 2JIEKTPUYECKOTO M MArHHTHOIO TMONeH, MepHoa W YacroTa
konebanuit B KonebaTenbHOM KOHTYpE, 3apsl M CHIa TOKa B MpPOLECCE
FapMOHHYECKUX 3/IEKTPOMAarHMTHEIX Konebauuil, ¢okycHoe paccTogHue M
ONTHYECKad CHIA JIMH3BI, NPH ONHMCAHHM NPaBWIBHO TPAKTOBATh (GU3MUECKHH
CMBICTT HCMONB3YEMBIX BEMHMYMH, WX 00O03HAa4YeHHs M EOUHMUbI, YKa3bIBATh
dopMynel, CBA3BIBAIONIME JAaHHYH (GH3HYECKYI0 BENTHUMHY C JPYTHMH
BENMHYHHAMH;

ONHCHIBATE H3YYEHHBIE KBAHTOBBIC ABJIGHHA M TPOLECCH, WCHONb3YA
(u3MUECKHME BENHYMHBI: CKOPOCTh 3JIEKTPOMACHUTHBIX BOJH, IJHMHA BOMHEL M

4acToTa CBETA, SHEPrUs M HMITYNLC GOTOHA, MEPHOA NONypacnaja, SHEPrHs CBA3H
ATOMHBIX slep, TpPH ONMHCAHWH TMpPaBHJILHO TPAKTOBaTh (HU3MYECKHH CMBEICT
MCTIONBE3YEMBIX BEJIHYWH, MX 0003HAUEHHs M EIMHMLBI, YKa3elBaTh (QOpMYJIbI,
CBSA3bIBAIOIIME JIaHHYIO (M3MYECKYI0 BENMYMHY C JPYITMMM  BEJHUMHAMH,
BBIYMCTIATH 3HAYEHHEe PHIUYECKOH BETUUHHBI,

aHANM3HpOBaTh (HMIMYECKHE MPOLECCHI W ABICHMS, MCTIONE3ysA (u3NyecKkie
38KOHBI M TIPHHUMIL 3aKoH OMa, 3aKOHBI NOC/IEN0BATENLHOTO H NapaNIeNbHOro
COEIMHEHHs NPOBONHUKOB, 3akoH JDkoyns—JleHua, 3aKOH 3JEKTPOMATHWTHOIH
WHOYKUMH, 3aKOH NPSIMOJMHEHHOTO pacnpOCTPaHeHHs CBEeTa, 3aKOHBI OTpaXKeHHs
CBETa, 3aKOHBI NpPENOMJIEHHs CBETa, ypaBHeHHe DiiHwTeiiHa s doroshdexra,
3aKOH COXPAHEHMA 3HEPruM, 3aKOH COXPAHEHHs WMITY/JbCA, 3aKOH COXpaHeHHs
3NEKTPHYECKOTO 3apAfia, 3aKOH COXPAHEHHs MaccOBOrO 4Mcna, MocTynatsl Bopa,
38KOH PaZIMOAKTUBHOrO pacnaja, MpH 3TOM paziuyaTh CIOBECHYIO (IOPMYJIHPOBKY
38KOHA, €ro MAaTeMaTHYeCKOE BBLIPAKEHME M YCIOBHS (TpaHMUEl, 0OnacTH)
TIPUMEHHMOCTH;

OIIPEACIIATE HalpaBJjcHHE BEKTOPa HHAYKIMH MarHMTHOI'O I10JIA NMPOBOAHHUKA
C TOKOM, CHIBI AMnepa u cuinsl JlopeHua;

CTPOHTL M ONHCHIBATh H300pa)c€HME, CO3JAaBAEMOE IUTOCKHM 3€pKasioM,
TOHKOM JTHH3O0M;

BBITONHATE 3KCIEPHMEHTBI MO HCCIEHOBAHHIO (M3HYECKUX SBINEHMH M
TMpPOLECCOB € HCMOJbL3OBAHMEM MNPAMBIX M KOCBEHHBIX HM3MEpPEHHH: NpH 3TOM
tdopmynupoBaTe mnpobneMy/zamayy M runotesy ydueDHOro IKCHEPHMEHTa,
coOMpaTe YCTAaHOBKY W3 TpEINJIONKEHHOTO ODOpYAOBaHHS, TPOBOAMTE ONBIT H
OpMYNIHpPOBaTh BBIBOMbL;

OCYILECTBIIATE MPAMBIE M KOCBEHHbIE H3MepeHHs QHIMYECKHX BENMHYMH, NIPH
3TOM BEIOHPaTh ONTHMATEHBIH CMOCOO HM3MEPEHHS W HCIONE3OBATH M3BECTHHIE
METO/IEI OLEHKH TOTPEIIHOCTEH H3MEPEHHUI;

HCCIIENOBAaTh  3aBUCHMOCTH  (M3MYECKHX BEJIMYHH C  HCIOIb30BAHHEM
NpAMBIX H3MEPEHHH: TIpM 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (HKCHpOBaTh
Pe3y/bTaThl MOMYYEHHOH 3aBHCHMOCTH (JM3MYECKMX BENHYMH B BHJE TaONHI H
rpadMKOB, JenaTh BEIBOIBI IO PE3YJILTATAM HCCIIEIOBAHHS;

cobmopaTe npaBuna Ge30MacHOro Tpyaa NpH NPOBEAEHHH HCCIEN0BaHHit B
pamkax yuebHOro 3KCNepHUMeHTa, Y4eOHO-HCCNeJOBATENECKON M MPOEKTHOIH
HEeATENBHOCTH € HCNOJb30BAHHEM M3MEPHTENBHLIX YCTPOHCTB M nabGopatopHOro
obopynoBaHus;

pemaTk pacu€THEIE 3aja4yM C ABHO 3aJaHHOH (M3MYEcKoW MOJENhIo,
MCTIONBE3YA (U3HIECKHE 3aKOHBI W MPHHLMILI, HA OCHOBE AHAJIH3A YCIIOBHS 3a/1a4H
BLIOMpaTh GH3MYECKYIO MOIENb, BHINENATL (GU3HYECKHE BENMYHHBI M (HOPMYIILL,
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: Tema ypoxa Kontpoas MpakThyec Haysen undpossie
. Bcero HblE KHe e olpazoBareasubie
paboTsbl paborn pecypcnt

Tpetuii 3akon HeloToHa 11151 MATEPHANLHBIX

Bubnuoreka LIOK

Dusnka — Hayka o npupone Hayunwie
METO/Ibl NO3ZHAHNA OKPYKAKOILErD MUPA

Bubnuorexa LIOK

Ponk 1 MecTo Guamkn B GopmupoBann

Butanorexa LIOK

2 COBPEMEHHOT HAYYHOH KAPTHHLI MHPA, B 1
he & v P cn K hups i edsoo rudflle33eh
TIPAKTHYECKOH 1eATENbHOCTH JIOACH
Mexanuueckoe NBHAKEHHE
3 OTHOCHTENLHOCTL MEXAHMMECKOTO i Bubtamorexa LIOK
aswxenns. [lepemeliienme, ckopocTs, Dups drm edsoo mufflc3SNs
yCKOpeHuHe
Bubanorexa LIOK
4 PaBHOMepHOE NPAMONNHEIiHOE 1BHAKeHNHE 1 )
hups.//m.edsoo rfflic3620
5 PaBHoyckaopennoe npamonuHeiinoe 1 Bubnuorexa LIOK
NBIKEHME hups fm edsoo rwfile372e
6 Ceobonnoe nanenne. ¥Yckopenue 1 Bubanorexa LJOK
cBoBONHOrO naneHus hitps.i/m edsoo ruw/fflc9ce
7 Kpusonuneiinoe nsmxenne Jipuxenue 1 Bubanorexa LIOK
MaTepHaNbHO#N TOUKH N0 OKPY KHOCTH s 0 ru/fl
IIpuHumn orHocuTensHocTH Fannnes. Ex6 Ok
5 HOHOTEKa
8 Huepunanshbie cueremer otcyerta. Tepeuiit 1 1
heps//m edsoo ruff0c3bed
3akon HetoTona
9 Macca rena. Cuna. lpunumn cy nepnosuumm 1 Bubnuorexa LIOK

10
TOYEK https.im edsoo, e 3bed
" 3axon Becemuphoro Tarotenus Cuna Bubanorexa 110K
TakecTH. [Teppas KocMHueCKas CKOPOCTL hatps:/m edsoo n
Bubamorera IOK
12 Cwuna ynpyrocrn. 3akon I'yka. Bec Tena % :...w rreia LI i
Cuna tpenna. Koadduument tpenin. Cuna =
13 COTMPOTHBIIEHUA NPH JBHAXCHHK TEa B Bhimie LOK
S ——_ htpsfin edsoo ruflicifTe
TlocTynaTenbHoe M BpalIaTeNLHOE ABMKEHNHE
14 abcomoTHO TBEPAOTO TeAa, MOMEHT Clulb ButauoTeka LIOK
Tlneuo chnbl. Ycnosus paBHOBECHA TBEPIOTO hips fim edsoo.ru/filied lab
Tena
Hmny b MaTepHanbHO# TOUKI, CHCTEMBI
15 MaTepHamLHBIX Touek. Mmmynse cruner 3akon BuGauoTtexa LIOK
COXpaHEHUA UMMy Jibca. PeaktusHoe htips:#m edsoo rw/ filic43de
JBIDKEHHE
Pa6oTa 1 MOWHOCTb CHabl, Knnernyeckan
— Bubanorexa [IOK
16 IHEPIUA MaTepHaNbLHOIT ToukK. Teopema 0
H3MEHEHHH KHHETHYECKOI IHEprin
TorenumansHas sHeprus, IoteHunanbnas
17 IHEPTUA YIIPY O NedOPMHPOBAHHOM Bubanorexa LIOK
npy aukbl. [ToTeHuManbHas JHeprus Tena hs/im edsoo ru/filicdbia
B3N noBepxHOCTH 3emin
18 ToTeHUMANEHBIE H HENOTEHIMANLHBIE CHITLE Bubnuorexa LIOK
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ABCOMOTHAR 1 OTHOCHTENLHAS BARKHOCTH

Bubaunorexa LIOK

52

Uhn.ﬂao.wg—ncn.ﬂu TIOCKOrD KOHOEHCATOpA.
.,Wu,_nﬂ:.—au_ 3apAXKEHHONO KOHAEHCATOpA

Bubnuorexa LIOK

JlaBoparopnas pabora "Hamepenue
2MEKTPOEMKOCTH KOHIeHcaTopa”

TMpuHuMD nefcTBUA U NpHMENeHMe
KOHIIEHCATOPOB, KONMPOBANLHOID anrmapara,
CTPYHHOIO MPHHTEPA. DNEKTPOCTATHYECKAA
3aHTa, 3a3EMNCHHE INEKTPONPHOOPOB

I neKTpUuecKiii TOK, YCI0BHA €ro
cymectpopahus, [loctosuumii Tok Cuna
Toxa. Hanpscenne. Conpotisnenne. 3axon
Oma ans yuacTka uenu

Tlocnenosatenshoe, napannensHoe,
CMEIAHHOE COeAMHEHHE NPOBOJHUKOB.
JlaGopaTopHas pabora «Hayuenue
CMEIAHHOTO COENMHEHHS PE3UCTOPOBY

Bubnuorexa LIOK
hips:/m edsoo.ny/file 7410

57

PaboTa # MOLIHOCTD 3NEKTPHYECKOrO TOKA.
3akon Jxoyns-JleHua

Bubauorexa LIOK
hitps/fm.edsoo,r/fllc 7838

58

3akox Oma JLN1# NMOTHO# (3aMKHYTOI)

3nekTpudeckoit uenu. KopoTkoe sambikaHue.

JlaGopatophas paGora «Hamepenne 2JC
MCTOMHMKA TOKA M €r0 BHYTPEHHEro
CONPOTHBAEHUSIN

Bubauorexa LIOK
hitps://m cdsoo ruffcTack

41
Bo3nyxa. Hackimennsiit nap hups//m edsoo. ru/ffctadR
Teepnoe Teno. Kpncranmrueckue 1

42 amopHbie Tena. AHMIOTPONHS CBOICTB Bubnnorexa 110K
KpucTaanos. ¥unkue KpHCTALTbI. hupsAm eds W/ fT0e63 )
CoBpemenHbIe MaTepHansl

43 ITnasnenne n KpUCTAMNH3AUMA. Y NenbHas Bubnuorexa LIOK

X}

Tennota rrasnenns. CyGmmanms https:/fm cd WfOC6708

44 Ypasrenne Tennosoro 6ananca Eitmorea [I0F

hitps/m 1/TUc6820

45 InexTpusauma Ten. DneKTpHUECKHil 3apsan Bubnuoteka LIOK
Jlea BuIA 3NEKTPHYECKHX 32PANOB hitps /'m edsoo ru/fflicth;
Tlposonmmky, nM3nEKTPHKH H

46 TIOJTYNPOBOAHHMKH. 3aKOH COXPaHEHHS
3NIEKTPUYECKOrO 3apsia

47 BsaumoneiicTeue 3apanos. 3axkon Kynona. Bubnuoteka LIOK
ToueuHbIi JNEKTPHYECKHI 3apan htps://m edsoo. ru/fflcheed
HanpsxEHHOCTb 31€KTPHYECKOTO NONS.

48 TIpHHUMN CY NEPO3ULHMH NEKTP HECKHX mme: Mﬂun._ﬁ ED% icbd 2

- X r

noneii. JINHHY HANPAXEHHOCTH

49 PaGota CHI 3IEKTPOCTATHYECKOTO TIONA. Bubanorexa LIOK

) INoTtenuman. PasHoCTs NOTEHLMANOB 7

TIpoBORHMKH M NIHINEKTPUKH B

50 3NEKTPOCTATHYECKOM Moe. Bubmorery [IOK

hittps; e 7018

JlanexTpiveckas mpoHHLAEMOCTh

51 Bnextpoémrocts. Konpencarop Bubmiorexall0K

hittpsi//im ¢ VFleT126

59

DnexTpOHHas MpOBOIHMOCTb TBEPABIX
METAJIOB, 3aBUCHMOCTL COMPOTHBNEHHA
METANNOB OT TEMIEPaTypPhbl.
CBepxnpoBoaMMoCThb

60

DnexTputecknii TOK B Bakyyme. CpoiicTsa
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HHAYKTHBHOCTE, S BJIEHME CAMOMHIYKLIHK.
3/C camonnayKimy. DHEprus MarHUTHOTO
NONA KaTYUIKH C TOKOM. D1eKTPOMArHUTHOE
none

Bubnuorexa LJOK
ru/ffleaton

Texnuyecxkne yCTPOHCTBA M MX NPHMEHEHNE
NOCTOAHHBIE MATHUTBI, 3NEKTPOMArHHTEI,
3NEKTPOLBHTATENb, YCKOPHTENH
3EMEHTAPHBIX YaCTHLL, HHIYKUHMOHHAA Neyb

IlpencrasneHue 0 3aTyXaoux KonebaHusx.
BbitysKaeHHbIE MeXaHHYecKHe KonedaHus.
Pesonanc. Buiny saennsie
3NEKTPOMATHHTHBIE KoneDanua

Bubnnorexa LIOK
hips #/m ed; ru/fichb86

Tepemennbiii TOK. CHHyconnanbHblii
nepemenHblii TOK, MOUHOCTL NEPEMEHHOTO
TOKa. AMIIMTY IHOE H AEACTBY HoWIEe
3HAYEHHE CHITbI TOKA H HANPAXKEHHA

Bubaunotexa LIOK

Obobwaroumil ypok «MarHuTHOE none.
D NEKTPOMATHHTHAA HHILY KLIAR»

Bubnuorexa LIOK
hups fim edsoo ru/fflcab82

Tpanchopmartop. [Tpoussoncrso, nepenaya u
noTpebieHne 3NeKTPHHECKOH IHEPTHI

Konrponbkas pabora no teme «Marunthoe
none. INEKTPOMATHHTHAA HHIY KLY

bubnnorexa LIOK

s /fm cds y/flcadS8

CrobonHbic MexaHn4eckne konebanus.
Tapmonmieckie konebanun. YpasHerne
rapMouuyeckux konedauuii. Tpespawenne
IHEPrHH

Bubnuorexa LIOK
hups //m.edsoo.nu/fficafile

VYCTPOCTBO M NPAKTHYECKOE NPHMEHEHNE
INEKTPHUECKOrO 3BOHKA, FEHEPATOPA
MepeMEHHOTO TOKA. NUHMI 3eKTpanepenay

Bubnmorexa LIOK

itpsn eds

JlaGoparopuas pabora «Hccnenosanue
3aBMCMMOCTH NEpHONa ManbIX konebaHuii
IPY3a Ha HHTH OT JLTHHbBI HHTH W Maccobl
rpysa»

20

DKonoruyeckue PHMCKH MPYK IPOH3BOLICTBE
3NEKTPOIHEPTHH. mhw\_:vd.ﬂm MCrONbL30BAHHA
3NEKTPOIHEPIHH B NOBCENHEBHOH HHIHH

21

Mexannueckue BOMHBI, YCIOBIA
pacnpocTtpanenns. [Nepuon. Ckopocrs
PAacnpoCTPaHEHNA W ANHHA BONHBL
TNonepeurble 1 NPOAOLHLIE BONHbI

Bubnnorexa LIOK

KoneGatenbbiit kontyp. Ceobonseie
3NEKTPOMArHHTHEIE KoNeOaHus B HaeanbHOM
KonebaTentHoM KOHTYpe. AHANOMMA MEXIY
MEXaHHYECKHMH H 2/1EKTPOMAarHUTHEIMHA
KonebaHuAMH

22

3syk. CxopocTs 38yka. [pomkocTs 3Byka
Beicota Tona. Tembp 3syka

DNeKTPOMArHHTHbLIE BOMHBLL, HX CBOHCTBA M
ckopocTs. LlIkana 3nexTpOMArHHTHBIX BONH

Budanoteka LIOK
hups.//m edsoo ruw/fflicefed

®opmyna Tomcosa. 3ak0H COXPaHEHHA
3HEPrHH B UIEANbHOM KonebaTeNsHOM
KOHTYpE

24

TIpHHLUMME! PANOCEAZM ¥ TENEBHACHNA.
Pa3seurue cpencte ceasu. Pannonokauns

25

Kourponsnan pabora «Konebanua u BonHbD

Bubnnotexa LIOK

A




niidane sneodk 0I0HYO 3 eWOLE ATOX3daU

HIDOHAIALHIOHLO
Hndoal MOHIIreHITaUD LR ALIO] | "HXHHEXIW

00BLN HLDO ¥

ot

¥UHOHOWH AU OJOHOIBLIOESG XH KHAOLDA
H ea1oH0dLoA u 9dogudu anoahnLL()

33

S|

CR (/M WS
MOIT eX¥aLoHIgHY

B1280 BunecHdsLro]
"HI'O® X1980.1949 9.190Hhadauo] |

43

MOTI BaLoMrgug

extamad sennonmiedduyr
21980 sumredpu)y eLead kumuadaddarnyy

«B1980 HOdIUIHT JUHITOIrQR]»
eroged kendoredoge]r “Laa]] ‘eLoEd
QJOUIQ 9RLI00 HITHXKOLY) "BLa8D Buddauan]y

«€XBEHMI @ HHHKRAQOEH 4101082
JuHegOIArIL» eloged kendoledoge]r

STPPALT COSPa WSy
MOT] e¥2LOMIGHYG

MEHHIC
MHIRHIA £ IEHHIT HONHOL Briwdog
"IEHMY 8 HHHNRAQOEH SMHA0dLIO] | ISEHH][

0€

CLSPaCHMT q
MO BioLOHIrgHg

P IS

«BINILI EMHAUWOIRAU KIraLeERNOU
annadawsp» eroged sendoredogeyr

6c

7 5] /]
MOIT eMaLoHIgHg

yuHaedLo oseHHadLAHE
0JOHIOU KOs A WiaHararad] | suHaxedLO
29HH3dLAHE J0HIrO] | ‘BLIED SMHALWOLad] |

8L

ST 5 7
MO BX¥aL0HUgHY

arendag
WOXO0IU 8 HHHMEdQoEH anHaodLo] BL2ED
BHHINERALO 19HONRE, ‘BLAED aHHINKERALO

LT

ndu goHoL0d) IMHAMOIION 1 JHHIK AUEL] i
MO ProLoHIQHG edoq rreriido]| Ly
EWOLR IUATOW KRHARLOHELT |
el ‘TH1oeh-0 omHBa00ed ou erdoddacayg or
Ol Biatomrgug
LML) THOOWO], EWOLE GUr3TO
ZOEOPQ/AT O0Spa W/ Sany WMMHLUO HOBOLHEEN
MOTI e¥aLloHIrgng I9LHIWALE)» WAL OLI hBIBE IHHIMIJ L
TOMIDL28D ‘KadBLEQ KEHRhIHIOD
MHhIETOLOG ‘LHIWALEDLO( (aHHAHA WML Fb
20x99nHLredy # BELOHOALO K SMNOBRHHXA |
B199D QHEALINAT F0MIDHHINHY &
MOTT e¥aLoMrgug “BEAUAQ3][ “H ‘L] MLIGU() "B1IED SHHIIER]] N
ewiaddeorod cennreds
L seHoRd)» BN hELOD BT BHHALMHUE g
HOTT iaLokIrgig auHoHaRd £ "BLaddEOLOD MHONEE
RV TS BEOLOWOLY) ' | "V 14LIL()
O] exaLOMrgHg ‘eratipeoLod snHREOTAIIIM M dHuadiLO th
- 7S BHOLOG 291 Auwn
MOIT enaLomrgnyg u mwdong "eaHeIr [ prdwdogy HOLOg OF
oLy, «HLOOHAVILMIOHLO HHAOAL HOHALRHTIOLD
MOIT eiaLonrgng 1990HOQ) "ENHLIUQ» BLOgRd KEHAOALHOY] 8t
soNoU EHIdOHE ‘WO AUNH
ST el " HaHIdIHE 3 19D0BW 9EKE D) MITHLOBh 8¢
QT BiaLoHirgH Ho¥oLoHanLEIad sarAunm U kadang
TR TR 19HUMLY SMHIMEBANOD M HHIWIdE SHHIITIWES i

MOIT eraLoMIgng

"HLSOHHIWadEOHTO ALOOHAILHIOHL()

OEEPIY T 0OSPR Iy sdny
MOTT B¥oLoHIgHg

B138D hA][ BL28D
MMHhOLOM HIAHRIRO | 273d0 HOHTOdOHITC
@ 1282 auHaHedwodused sonpeHMIowEd] |

9T




Ha npyroii. Bumet cnexrpos

49

Bonnoseie ceoiicTea yacTull. Boauw e
Bpoiina. KoprnyckynapHo-BoaHOBO#
nyanusM, CnOHTaHHOE M BBIHYKIEHHOE
H3NYYeHHe

Bubdnuoreka LIOK
https //m edsoo ru/ffidicas

56

Connue. Conneunan akrusHocTs. HeTounnk
sneprun ConHua u 38631

50

OTKpLITHE PANMOaKTHBHOCTH, OnbiTh!
Pesepdopna no onpenenexuio coctasa
PanMOaKTHBHOTO M3JTyHeHHs

Bubnmorexa LIOK
htpsim edsoo nu/fRid0fdY

57

3Bé3nbl, MX OCHOBHBIE XaPaKTEPHCTHKM.
3Bé3nbl INABHOH NOCNENOBATENLHOCTH.
BryTpenHee crpoenue 3eé3n. CoBpemeHHble
NPEACTABAEHNA O NPOHCXOKICHHH H
spomouns ConHua M 38630

51

CeoiicTea ansga-, Gera-, ramma-uamyuenns
BamnsnKe panuoakTHBHOCTH HA XKUBbIE
OPraHN3MbI

58

Mieunbiii [yTs — rawa Nanakruka,
MNonoxenne n aeixenne ConHua B
TanakTtnke. Fanaxriky. YépHbie nbipsl B
ANPax FANAKTHK

52

OrkpbiTHe npotosa K Heifrpona. Hioronbi
Anba-pacnan. DnexTpoHHbIN 1
NO3UTPOHHBIK GeTa-pacnan. Tamma-
H3NTyueHHe

Bubnuorexa LIOK
hups://m.cdsoo nu/ff0d1162

39

Bcenennasn. Pazberanue ranaktuk. Teopus
Bonvuworo e3pria. Penuxrosoe uimyuenue.
MeraranaxTuka

60

Hepeinennsie npobnemsl acTpOHOMHK

53

DHeprua CBA3H HYKNOHOB B Anpe. SnepHbie
peakunn. SAnepusiii peaxtop. IpoGnembt,
NEPCNEeKTHBLL, 3KONOTHHECKHE aCNeKThI
ANEPHOI IHEPreTHKH

Bubauorexa LJOK
https://m edsoo. nffidi 336

61

Konrponknas pabora «DnemeHTh
2CTPOHOMMM M ACTPOPHIHKID

3nemenTapHsie yacTHubl. OTKpbITHE
no3uTpoHa. Metoas HabmoneHus 1
PerucTpaLHH 31eMEHTap HBIX YACTHIL
Kpyrnuii cron «PyHnamenTansHbie
B3aumoneiicrsun. Enuxcreo dusnueckoit
KapTHHBI MHPa»

m:muzo._.manON
s/l i

62

O6obmaroumi ypok. Pons usmxu 1
ACTPOHOMHM B IKOHOMHYECKOH,
TEXHONOTMYECKOH, COLMANBHOM H 3THYECKOH
cdepax neATENbHOCTH YenobeKa

63

O6o0marowmii ypox. Poms u mecto dusnicn
H aCTPOHOMHH B COBPEMEHHOI Hay4HOM
KapTHHE MUpa

55

Bun 3pésnnoro neba. Cozsesans, apkue
3BE3/bL, MIIAHETBI, HX BAIUMOE JBICKEHHE.
Conueynan cucrema

O6oSwarowmmii ypox. Pons uanueckoit
TeopuH B HOPMHPOBAHKH NPEICTABNEHMIT O
usrueckoil kapTiHe Mupa

65

0606 warowmit ypox. Mecto dismueckoit




89

FNINYIOLI Ol §00Vh OELIThHIFON TIMIO

TRLIPOIY 7S WiHenpod1oe B HUNOHOALIR MLHIWALE
MOTT BHOLOHIGHY L ‘einend seaoHea)] NodA HiaHdaEs | 89
HLDOHAUILMIOHLO HHAOAL HOHABHTIALD
k 1980H2Q) "exMLuQ NodA ianadacag Lo
: B ATHY KEHLHHIEWOdINGU E &5

‘U0l DOHLHHIBIA Hod & wranadatayg

arodudu
O HUHAUARLOTAdU XITHhARH-OHHIALIDLOD
x19HHIWada0o Arkd Wamoo g edun HKLdRM




YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA30BATEJIbBHOI'O NPOUECCA
OBA3ZATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIA YYEHUKA

Beeaurel. I'.51.Msakuwee, b.5.Byxoeuer, H.H.Corckuii / Tloa pexn.
H.A IapdenTtreroii, Puznxa. 10, 11 xnacc. bazopslit ypoeens. — M.:
[Tpoceewenue, 2021.
2. Munaktuyeckue matepuaibl Pusuka 10, 11 wiace / A E.Mapon, E.A Mapos.
— M.: MzpatenscTBO «JIpodar», 2014.
3. COopHuK 3aaHMi W caMocTOATENbHEIX paboT «Puzuka 10, 11», JLA. Kupuk,
H0.W. Juk- M.: MUnekca 2012r

BapHaHT

METOJUYECKHUE MATEPUAJIBI JIJIA YYUTEJIA

Beemurel. I'.fI.Msaxkumes, 5.5.Byxosues, H.H.Corckuii / TToa pen.
H.A IlapbentreBoii, @usuka. 10, 11 knacc. ba3oeslit ypoBeHs. — M.:
Ilpoceemenne, 2021.
2. Munaktuueckue matepuansl ®uszuka 10, 11 wiace / A.E.Mapon, E.A Mapon.
— M.: M3parenscteo «JIpodax, 2014.
3. COopHHK 3a1aHHii U camocTosTeNBHBIX pador «®usuka 10, 11», JI.A. Kupuk,
FO.W. Juk- M.: Mnekca 2012r

OAaHHBIC

IU®POBBLIE OBPA3OBATEJIbHBIE PECYPCbI H PECYPCbI CETH
UHTEPHET

Beeanrel. Anumaunu dusnyecknx o6bexToB. http://physics.nad.ru/
2. Kupas dusmka: obyuarowmas nporpamma. http://www.int-edu.ru/soft/fiz. html
3. Ypoku (u3kkH ¢ ucrons3oeanueM Matepuera. http://www.phizinter.chat.ru/
4. ®duznka.ru. http://www.fizika.ru/
5. du3MKa: Konnekuus onelTos. hitp://experiment.edu.ru/
6. Pu3mKa: 3NEKTPOHHAA KOJUIEKLIMA ONLITOB.
http://www.school.edu.ru/projects/physicexp

JaHHBIC



