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MMOSICHUTEJIBHASA 3AITUCKA

IIporpamma 1o ¢uznke 6a30BOTO YPOBHS HA YPOBHE CpeIHETO 00miero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
TIOJIOXKCHUN M TpeOOBaHUK K pe3yNbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOM MPOTPaMMEI, IPEACTaBICHHBIX B
OI'0C COO, a takxe ¢ yuétoM (emepadbHON pabodeld MporpamMMbl BOCHHUTAHHUS W KOHICTIIIUU IIPEIOIaBaH
yaebHOTO mpenmera «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit Penepamuyl, pearn3yrOIINX
OCHOBHBIE 00pa30BaTeNbHBIC TPOTPAMMBEL.

ConepkaHue mporpaMmmbl 1o (U3MKE HANPaBJICHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYyYHOI KapTHHBI MUpa
oOyuatomuxcss 10-11 kmaccoB mpu oOyueHMH uX ¢(usnke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
JesTesbHoCTHOTrO nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboanusiM GI'OC COO kx miaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM W METaIllpEAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TakKe YYHUTHIBAET HEOOXOJMMOCTh
peanu3aluyi MEXKIPEIMETHBIX CBA3el (HM3WKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH mpeaMeramu. B Hell
OTIPEZIETAIOTCSI OCHOBHBIC IIETM W3y4deHUS (PU3MKM Ha YpPOBHE CpemHero olmero oOpa3oBaHus, IUIAHHPYEMbIC
pe3yIbTaTEI OCBOCHHS Kypca (PH3HUKH: JMYHOCTHBIE, METallpeIMETHEIC, IIpeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no ¢u3nKe BKIOYACT:

® IUIAHUPYEMBIC PE3yJbTaThl OCBOCHHUS Kypca (u3MKuM Ha 0a30BOM YpOBHE, B TOM UHCIE MPEAMETHBIC

Pe3yJIBbTaTHI IO TOJaM O0YyUCHHS;

e cozepxanue yueOHoro npeaMera «Pu3nka» no rogaM o0ydeHHs.

®duznka Kak Hayka o HambOoyiee OOIIMX 3aKOHAX HPHUPOJbI, BHICTYNas B KauecTBE Y4eOHOrO MpeaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJ B CHCTEMY 3HaHHMH 00 okpyxatomem mupe. LIkonbHBIH Kypc (QHU3MKH —
CHCTEMOOOPAa3yIOIUi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DPU3UUECKHE 3aKOHBI JIE)KAT B
OCHOBE TMPOIIECCOB M SIBJICHHH, HM3y4aeMbIX XHMHeEH, Ouosioruei, ¢usuueckoil reorpadueli M acTpOHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPUMEHEHUE (DU3UUECKUX 3HAHMU ONpENeNsieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cdepe SHEPTeTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IOJYYEHHS HOBBIX MaTepHaliOB C 3aJaHHBIMHU
CBOMCTBAaMH M Jpyrux. M3ydeHwe (HU3MKM BHOCHT OCHOBHOH BKJIaa B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOMH
KapTHHBI MHpa 00yJaronuxcs, B pOPMHUPOBAHIE YMEHHH NMPUMEHATh HAYYHBIH METO]] TO3HAHMS IIPH BBIOITHEHUH
MMM y4e€OHBIX NCCIIEIOBAHHH.

B ocHOBY Kypca (pu3uKH A1 ypOBHSI CpeTHETO 0011ero o0pa3oBaHusl MOJIOKEH P UICH, KOTOPBIE MOYKHO
paccMaTpuBaTh KaK NPUHIIUIILI €T0 ITOCTPOCHU.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBIAETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJCPKHUT
Marepual U3 BCeX pas3/iesioB (PU3UKH, BKIIIOYAET KaK BOIIPOCHI KJIACCHUYECKOIl, TAK U COBPEMEHHOM (DU3HUKH.

Hoes eenepanusayuu. B cooTBeTCTBMM ¢ HEW marepuai Kypca (HU3MKH OObEAMHEH BOKPYr (HM3MYECKUX
Teopuii. BenymimM B Kypce siBigercs: GOpMHPOBAHUE NPEACTABICHUI O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmmsanmsi mHpearonaraeT HCIOIb30BaHWE TyMaHHTapHOTO IIOTEHIHMANA
(u3nyeckoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMH POOIIeMaMH.

Hoes npuxnaonoi manpasnennocmu. Kypc ¢usmkm mnpeamonaraeT 3HAKOMCTBO C IIMPOKHM KPyrom
TEXHUYECKNX ¥ TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sKxonocuzayuu peamusyeTcsi TOCPEICTBOM BBEJCHUS DIIEMEHTOB COAEPXKAaHUS, ITOCBSIIEHHBIX
9KOJIOTHYCCKHUM HpO6HeMaM COBPEMEHHOCTH, KOTOPBIC CBA3aHBI C PA3BUTHUEM TCXHUKH H TeXHOJ’IOFHﬁ, a TaKXeE
obcyxIeHus pooIIeM pallMOHAITLHOTO MPUPOOIOIHE30BAHUS U IKOJIOTHIECKON 0€30TTaCHOCTH.

Crep)XHEBBIMH JJIEMEHTaMU Kypca (HU3UKH Ha YPOBHE CpeaHEero oO0IIero oOpa3oBaHUS SIBISIOTCS
¢usngeckne Teopuu (HopMUpOBaHHME MPEACTABICHHH O CTPYKTYype HOCTPOCHHS (HU3NIECKOH TEOpHH, POIH
(l)yH}IaMeHTaIIBHBIX 3aKOHOB M IIPUHIOHWIIOB B COBPEMCHHBIX MPECIACTABJICHUAX O IMPUPOJAEC, ITpaHUaX IMTPUMEHUMOCTHU
TEOpHH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOLIECCOB).

CHUCTEMHO-/ICATETLHOCTHBIN TO/IX0 B Kypce (M3MKHM pealn3yercsl Mpexae BCEero 3a CUET OpraHu3alu
9KCIIEPUMEHTANILHOM JiesaTesIbHOCTH oOydaromuxcs. (st 6a30Boro ypoBHs Kypca (HU3HKH — 3TO HCIIOJIb30BAaHHE
cucTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPHMEHTOB M J1a0OPAaTOPHBIX PadOT, KOTOpPBIE B MPOTrpaMMe IO
¢u3rKe oOBbEeTMHEHB! B OOIIMH CHHCOK YYEHHMUYECKHX IPAaKTHUECKHX paboT. BeijeneHue B yka3aHHOM IepeyHe
J1a00paTOpHBIX PabOT, MPOBOJAMMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHUKAMU 0Opa3oBaTeIbHOTO
mpoIiecca UCXOAs M3 0COOEHHOCTEH IUTAaHMPOBAHUS M OCHAIeHHs KaOwHeTa Qu3uku. IIpm 3Tom obecreunBaeTcs
OBIIaJCHNEC OOYYAIOIIMMKCS YMEHHSMH MpPOBOANTh KOCBEHHBIC W3MEPEHMS, WCCICOOBAaHMUSA 3aBHCHMOCTCH
(hU3MUECKHUX BENNYNH U IIOCTAHOBKY OIBITOB TI0 IIPOBEPKE MPEATI0KEHHBIX THIIOTE3.

Bonpiioe BHUMaHWE ynenseTcsl pelieHUIo0 pacdyE€THBIX M KA4eCTBEHHBIX 3aaad. [Ipu 3ToM nnst pacu€THbBIX
3aJad MPHOPUTETOM ABISIOTCS 3afadd C SIBHO 3aJaHHON (DU3NMYecKod MOJENbI0, MO3BOJISIOIINE MPUMCEHATH
W3ydICHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK M HHTETPUPYS 3HAHHUS U3 Pa3HBIX
pasnenoB. /Iyl Ka4eCTBEHHBIX 3a/lad NPHOPUTETOM SIBJISAIOTCS 3alaHUsl Ha OOBSCHEHUE NPOTEKaHUsS (PU3UUECKUX
SIBJICHUH M NIPOLIECCOB B OKPY KAIOIIEH XU3HH, TpeOyroure BEI0opa Gpru3ndeckoit Moaenu Uil CUTYaluy MPaKTHKO-
OPHEHTHPOBAHHOT'O XapakTepa.



B cootBerctBun ¢ TpeboBanmsmMu ®I'OC COO k MarepUabHO-TEXHUIECKOMY OOECIICUEHHIO Y4eOHOTO
mporiecca 0a30BBI ypOBEHb Kypca (PH3MKH Ha ypPOBHE CpPEIHEr0 OOIIero oOpa3oBaHWs NOJDKEH HM3ydaTbCs B
YCIOBUSIX IPEIMETHOTO KaObnHeTa (PU3UKH WIN B YCIOBHAX HHTETPUPOBAHHOTO KaOMHETA NMPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIa. B kaOmHeTe GU3MKN JOIKHO OBITH HEOOXOaMMOe JabopaTopHOE 000pyIOBaHKE IS BHITOTHEHHS
YKa3aHHBIX B IPOrpaMMe 10 (HH3UKE YICHHUECKHX MPAKTHIECKUX PabOT M JEMOHCTPAIMOHHOE 000pyIOBaHNUE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (HOPMHUPYETCS B COOTBETCTBUM C NPHHIUIOM MHHHMAaJIBHOH
JIOCTaTOYHOCTH M 00ecrieunBaeT MOCTaHOBKY IEPEYHCICHHBIX B IpOrpaMMe 1o (PU3UKE KIIOYEBBIX JEMOHCTpAIUI
JUISL MCCIIEIOBaHUsS HW3y4YaeMbIX SBICHHH M TPOLECCOB, SMIHMPHYECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHHUYECKUX IPUMEHEHHUH.
JlabopaTopHoe 00OpyAOBaHUE Al YIEHHYECKUX MPAKTUYECKUX PadOT (OPMUPYETCS B BUAE TEMATHYECKUX
KOMIUIEKTOB M 00ecIieuynBaeTCs B pacyére OJHOrO KOMILIEKTa Ha JIBYX oOydarommuxcs. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOro 00OPYNOBaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U
IUQPPOBBIX IPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BHJIE IIH(POBBIX JIAOOPATOPHIA.
OCHOBHBIMH HEJSIMH W3ydeHUs (U3UKH B 00IIEeM 00pa30BaHUH SIBIISTIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMIICHHUS O0YJAIOIUXCS K HAYYHOMY M3YYEHHIO IPHPOIBI, Pa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTaBICHUH O HAyYHOM METOJE IO3HAHWA M (OPMHPOBAHUE HCCIEIOBATEIHECKOTO
OTHOIICHUA K OKPYKAIOMIUM SIBJICHUIAM;

e (opMupoBaHHE HAayYHOTO MHPOBO33PCHHS KaK pe3yabTaTa HM3YYCHHS OCHOB CTPOCHHS MATCPUU U
(yHIaMEHTABHBIX 3aKOHOB (DM3HUKH;

e (opmupoBaHHe yMEHHI OOBSICHATH SBJICHHUSA C HCIOJIB30BaHHEM (U3NYCCKUX 3HAHUN U HAyYHBIX
JIOKa3aTeNbCTB;

e  (opMHpOBaHHUE NPEJCTABICHUH O POJIH (HU3MKU JUIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

Joctmkenne 3TuX Imenel oOecrednBacTCs pPEIICHHEM CIEAYIOIMX 3aJad B IPOIECCe H3Y4YeHHs Kypca
(hM3KKK Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHMU:

e TpHOOpeTeHHE CHCTEMBI 3HaHMI 00 00IMX (PU3MUECKNX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOYAs

MEXaHUKY, MOJICKYJIAPHYIO (PHU3UKY, 31I€KTPOIMHAMUKY, KBAHTOBYIO (DM3HMKY M 3JIEMEHTHI acTPO(PH3NKHY;
e (dopMupOBaHHE YMEHUH MPUMEHSATH TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHS (DU3MUECKUX SIBJICHUN B
IIPUPOJIE U NI IIPUHATUS IPAKTUUECKUX PEILICHUH B IOBCEIHEBHOM JKU3HY;

e OCBOGHHME CHOCOOOB peEIICHHs pa3IMuHBbIX 3a]ad C SBHO 3aJaHHON (M3MYECKOH MOJelNblo, 3ajad,
MOPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/[aHIe (HU3MUECKOIM MOJIEIIH, a/IeKBATHON YCIIOBHUSIM 33a4H;

o IIOHUMAHUEC (I)I/I?)I/I‘IGCKI/IX OCHOB ¥ IIPUHIUIIOB }IeﬁCTBI/IH TEXHHUYCCKUX yCTpOﬁCTB N TEXHOJIOTMYECKUX
MPOLIECCOB, UX BIHUSIHUS HA OKPYKAIOLIYIO CPELY;

e  OBJAJCHUE METOJAMHU CaMOCTOSATENLHOTO IUIAHUPOBAHHS M NMPOBEACHHS (PU3NYECKUX HKCIIEPUMEHTOB,

aHaIM3a ¥ MHTEPIIPETaly HH(pOpManny, ONpeIesIeHHs JTOCTOBEPHOCTH MOIyUYSCHHOTO Pe3yIbTaTa;

®  CO3JaHUE YCIOBHMH ISl Pa3BUTHSA YMEHHH NTPOEKTHO-MCCIIE0BATEIECKON, TBOPUECKOH eI TEIILHOCTH.

Ha uzyuenne ¢usuku (60a30BbIi YpOBSHB) Ha YPOBHE CpeIHET0 00mero oopa3oBaHus oTBOAUTCS 136 dacos:
B 10 kmacce — 68 yacoB (2 yaca B Hejeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIGIIO).

IIpemmaraemerii B mporpamMme mo (HU3UKE IMEpedeHb JIAOOPATOPHBIX M IMPAKTHYECKHX paboT SBIIETCS
PEKOMEHIOBaHHBIM, YYWTENb JellaeT BBIOOpP TpoBeAeHHS JabopaTOpHBIX paboT H OMBITOB C  yYETOM
WHIWBUIYATBHBIX OCOOEHHOCTEH 00yUarOIXCsI.

COJAEP KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3nka u MeTOABLI HAYYHOI'0 NO3HAHUS

®uznka — Hayka o npupoze. Hayunble MeTonbl MO3HAHUS OKpy)Kawoliero mupa. Ponb skcnepumeHTta u
TEOPHH B IPOIIECCe MMO3HAHNS IPUPOIBI. DKCIIEPUMEHT B (hUBHKE.

MopenupoBanue GU3NIECKUX SIBICHUN U mporieccoB. HaydHble TumoTe3sl. Pu3ndeckue 3aKOHBI U TCOPHH.
I'panumbl mpuMeHIMOCTH GU3NIECKUX 3aKOHOB. [IpHHITHIT COOTBETCTBHSL.

Poms m mecro Qusuku B (GOpMUPOBAHWU COBPEMEHHOW HAy4YHOH KApTHHBI MHUpPA, B MPaKTHIECKON
NeATEJIbHOCTH JTIOJEH.

Jlemoncmpayuu

AHAJIOrOBBIC U ITU(PPOBBIC H3MEPUTEIBHEIC TPUOOPHI, KOMITBIOTCPHBIC TATYUKH.

Pa3nen 2. Mexannka
Tema 1. Kunemamuxa
Mexanunueckoe aprkeHne. OTHOCUTEILHOCTh MEXaHUIECKOTO IBMKeHus. Cucrema otcuéra. Tpaekropus.



[lepememienue, CKOPOCTh (CpenHsIsI CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTEpPHAIbHON TOUYKH,
UX TMPOEKIMN Ha OCH CHCTEMBI KoopauHaT. CIoXKEeHHE EPEMEIIEHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NpsAMONMHEHHoe maBwmwxeHue. ['padukm 3aBuCHMOCTH KOOpAWHAT,
CKOPOCTH, YCKOPEHHMS, ITyTH W TIEPEMEICHUS MAaTEPHAILHON TOUKH OT BPEMCEHHU.

CBobonHOE masieHne. Y CKOpeHHe CBOOOHOTO TaICHUS.

KpuBonuneiinoe asuxeHue. [[BrxeHHe MaTepuanbHONM TOYKHM IO OKPY>KHOCTH C MOCTOSIHHOM IO MOZIYJIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHass ckopocTb. Ileprox m wacrora oOpamienus. LleHTpocTpemuresnsHOE
YCKOpEHHE.

TexHuueckue ycTpoilcTBa M MpPAaKTUYECKOE NPUMEHEHHUE: CIHUIOMETp, ABIKEHHE CHapsIOB, LEMHBIE U
peMEHHBIE Iepeaayn.

JHemoncmpayuu

Monens cucTeMbl OTCUETA, WIITFOCTPAIU KUHEMATHYECKUX XapaKTePUCTUK JBU)KECHUSL.

IIpeoOpazoBanue ABMKEHHUH C NCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Tex B BO3AyXe U B pa3pekeHHOM IPOCTPAHCTBE.

Habmonenne nBrKeHns Tena, OpOIIEHHOTO MO YIJIOM K TOPH30HTY U TOPH30HTAIIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaieHHS.

HanpasneHne ckopocTH IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

M3yueHne HepaBHOMEPHOTO JBIDKEHUS C IIEIIBI0 ONpeieICHU MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHHS MEXAy IyTSIMH, NPOWICHHBIMU TEJIOM 3a IIOCJeIOBATENbHBIE pPaBHBIC
MIPOMEKYTKH BpeMEeHH NPHU PaBHOYCKOPEHHOM JBMXEHHMHU C Ha4aJIbHOMN CKOPOCTBHIO, PAaBHOM HYIIIO.

W3ydeHnue nBuXKEHYS IIApUKa B BI3KOW KUIKOCTH.

W3yuenue ABM>KeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOcTH ["anunes. IlepBblil 3akoH HetoToHa. IHEpLIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepno3uuuu cuil. Bropoil 3akoH HbproTOoHa a1 MarepualbHON TOYKH.
Tperunii 3akoH HploTOHA 151 MaT€pUAIbHBIX TOYEK.

3akoH BceMupHOTro TsiroreHus. Cuia Tspkectu. [lepBas kocMudeckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH 'yka. Bec Tena.

Tpenue. Buapl TpeHus (moxos, ckoibxkeHus, kadeHus). Cmma tpenusa. Cyxoe Tpenue. Cuia TpeHUsS
CKOJIBXKEHUS U cuila TpeHus nokost. Koagduunent tperns. Cuiia CONpOTHBICHUS TIPH JBIKEHUH Tea B XKHUIKOCTH
WK Ta3e.

IToctynaTensHOE U BpamaTeaIbHOE IBHKEHUE a0COTIOTHO TBEPIOTO Tema.

MoOMEHT cuJIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cumbl. YcnoBus paBHOBecHs TBEPAOIO TeNa.

Texuuueckue yCTpOﬁCTBa U TPAKTUYCCKOC TMPUMEHCHHC. TOAUIMITHUKH, AIBUKCHHUEC HCKYCCTBECHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBneHne wHEPIIUN.

CpaBHEHHE MacC B3aNMOACHCTBYIOIIHNX TEJ.

Bropoii 3akon HeloToHa.

Msmepenue cui.

CrnoxeHune cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT e opManuu.

HesecomocTts. Bec Tena npu yckopeHHOM NOIbEME U MAJICHUU.

CpaBHeHI/Ie CUJI TPCHUA TMOKOA, KAUCHUA U CKOJIBKCHUA.

Ycnoust paBHOBecHs! TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomoi

W3ydenue qBmkeHUs OpycKa 10 HAKJIOHHON TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAKIIUX B MPYXXHHE M PE3MHOBOM 00pasIe, OT UX
nedopmanum.

HccnenoBanue ycioBuii paBHOBECHS TBEPAOIO Telld, UMEIOIIETO OCh BPALLEHHUSL.

Tema 3. 3akonvl coxpanenus ¢ MeXanuxe

Nmnynsc MaTepuanbHOW TOYKM (Teda), CHCTEMBl MaTE€pPHAJIbHBIX TOYEK. VIMITyIbC CHIBI M M3MEHEHHE
HMITyJIbca TeJa. 3aKOH COXpaHEHH HMITyJIbca. PeakTHBHOE JIBIDKEHIE.

Pa6ora criapl. MOIITHOCTD CHITEL.

Kunernueckas sHeprusi MaTepUaIbHOM TOUKH. Teopema 00 M3MEHEHNH KHHETHIECKON YHEPTHH.

ITorenumansHas 3HeprHs. [loTeHIIMaNbHASI SHEPTUS YIIPYTO ASPOPMUPOBAHHONW MPYKUHBL. [loTeHITMATbHAS
SHEPrus Tella BOJM3H MOBEPXHOCTH 3eMITH.

[loTeHumanpHple W HEMOTCHIMANBHBIC CHIbl. CBsi3b pPabOTHl HEMOTCHIMATIBHBIX CHI C W3MCHCHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuueckue yCTpPOWCTBA W TIPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBIA MHUCTOJIET,
JIBIDKCHHUE PaKeT.

Lemoncmpayuu

3aK0oH COXpaHEHUs HIMITYJIbCa.

PeaxTuBHOE ABMKEHHE.

[Tepexon MOTeHIIMATBFHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

N3ydenue abCONOTHO HEYIIPYTOTO yAapa ¢ IMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HWccnenoBanue cBs3u pabOTHI CHIBI ¢ M3MEHECHHEM MEXaHHUUCCKOW PHEPTUHU Tejla Ha MPUMEPE PACTIKCHUS
PE3UHOBOTO XKIyTa.

Pa3gen 3. MoJsekyaspHasi pu3uka u TEPMOAMHAMHUKA

Tema 1. Octogvl MOIEKYAAPHO-KUHEMUUECKO meopuu

OCHOBHBIE TOJIOXKCHUS MOJICKYJISIPHO-KHHETHYECKOW TEOPHH W WX ONBITHOE 00OCHOBaHME. BpoyHOBCKOE
nmewkenue. Jduddysus. Xapakrep NBMKCHHS W B3aUMOJCHCTBHS YACTHI[ BellecTBa. MoJenn CTPOCHHUS Ta3os,
JKUIKOCTEH M TBEPIBIX Tl U 0OBSICHEHUE CBOICTB BEIIeCTBA HA OCHOBE STHX Mojelnei. Macca U pa3Mepbl MOJICKYII.
KonunuectBo Bemecta. [locrosinHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana temnepatyp Llenbcus.

Monens uneansHoro rasza. OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KHHETHUECKOW TEOpPHM HIEaJbHOTO rasa.
AGcomoTHas TeMIepaTypa Kak Mepa cpeqHel KHHeTHYEeCKON 3HeprHM TEeIUIOBOTO JBMXKEHHUS JacTHl rasa. Illkama
temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon Jlansrona. M3omnpouecch B
UJIealIbHOM T'a3e C IOCTOSIHHBIM KOJIMUeCTBOM BellecTBa. ['paduueckoe mpencrapieHre M30MPOLECCOB: H30TEPMa,
nu30x0pa, u3obapa.

TexHUUECKHE YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbITH, JOKa3BIBAIOIIME IUCKPETHOE CTPOCHHE BemecTBa, (Gororpaduu MONEKYNT OpTraHUIECKUX
COEIMHEHUI.

OnpITel 10 UGG Y3UH KUIKOCTEH U Ta30B.

Monens 6pOYHOBCKOTO JBHKCHUS.

Mogens onbita HlTepHa.

OHI)ITI)I, JOKa3bIBAOIHE CYINIECTBOBAHUEC MEKMOJICKYJIAPHOTO BSaHMOHeﬁCTBHH.

Moiens, WIUTIOCTPUPYIOIIas IPUPOAY IaBJICHHUS ra3a Ha CTEHKH COCy/a.

OnBITH, HIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€ATBHOTO ra3a, H30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

OmnpezneneHre Macchl BO3IyXa B KIACCHOW KOMHATE€ HA OCHOBE M3MEpPEeHHU 00bhEMa KOMHATHI, NAaBJICHUS U
TeMIepaTyphl BO3yXa B HEH.

HccrnenoBanne 3aBUCUMOCTH MEXKITy TTapaMeTpaMH COCTOSIHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmomuHaMuveckass CUCTeMa. BHYTpeHHsSS SHEprus TEePMOAMHAMHYCCKOW CHCTEMBI WM CHOCOOBI €€
n3MeHeHns. KonmuecTBO TemnoTel W pabora. BHYTpeHHss SHEpPTrHs OJHOATOMHOIO HACATBHOrO ra3a. Busr
TEIUTOTIepeIaur: TeTJIONPOBOJHOCT, KOHBEKIHSA, M3JIydeHHE. Y IeNbHas TEIIOEMKOCTh BemiecTBa. KommuecTBo
TCIJIOTHI IPU TEIIJIONIEpEaAYC.

ITonsitue 06 ammabatHOM mporniecce. IlepBeiii 3akoH TepMoanHamMuKkd. [IpuMeHEeHWE TEpPBOrO 3aKOHA
TEPMOJMHAMHUKH K H3omporieccaM. I 'padnaeckas naTepnperarus paboTsl rasa.

BTropoii 3akoH TepMoanHaMuky. HeoOpaTUMOCTh POIIECCOB B IPHPO/IE.

TennoBele MamuHbL. [IpuHIMIE ASHCTBHS TEmIOBBIX MammH. [IpeoOpa3oBaHUs IHEPTHH B TEIUIOBBIX
MammHax. Koa¢ddunueHt none3noro aeictus TeruioBoid MamuHel. [{ukn KapHo u ero xo3dduiuert monaesHoro
JIEHCTBUSA. DKOJOTHYCSCKUE TPOOIEMBI TEIUIO3HEPTETHKH.

TexHUUECKHE YCTPOICTBa M TMPAKTHYSCKOE MPHMEHEHHE: JBUTATENb BHYTPEHHETO CrOpaHHs, OBITOBOI
XOJOAWIbHHK, KOHITUIHOHEP.

Jlemoncmpayuu

W3MmeHenne BHYTpeHHEH SHEPIUU Teja TPH COBEPHICHWH pPAOOTHI: BBUIET NPOOKM W3 OYTBUIKM TOJ
NIEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B JIATYHHOH TPYyOKe IMyTEM TpeHUS (BUICOAEMOHCTPAITH).

M3Mmenenne BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tella IPH TeIUIonepeaaye.

OMnbIT 10 aTMabaTHOMY PACIIUPEHHUIO BO3IyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOHWHBI, IBUTATEN BHYTPSHHETO CTOPAHNUS, PEaKTHBHOTO TBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3mMmepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpezammnsie cocmoanun eeujecmea. Dazoevie nepexoovl



ITapoobpazoBanne u koHAeHcanus. McmapeHue n KumeHwe. AOCOIIOTHAas M OTHOCHTENbBHAsI BIIAXKHOCTD
BO31yxa. HacelmeHHBIH map. YienmbHas TEIIOTa MapooOpa3oBaHMA. 3aBUCHMOCTh TEMIICPATyphl KHUIICHHS OT
JaBIICHNUS.

TBépmoe Tteno. Kpucrammudeckne u amopdubie Tenma. AHH3OTPOIUS CBOMCTB KpHCTawioB. JKumakue
kpuctamisl. CoBpeMeHHble Marepuanbl. IlmaBieHWe W KpUCTAUIM3anMA. YJAENbHas TEIUIOTa IIJIaBICHUSL.
CyOnmmarus.

YpaBHEHHE TEIUIOBOTO OajlaHca.

TexHn4eckue YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M MCHXPOMETp, KalOpHMETP,
TEXHOJIOTHH TOJTyYeHHUsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIC HAHOMATepUAJIOB, 1 HAHOTEXHOJIOTHH.

JHemoncmpayuu

CBoIiCTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHWXEHHOM JaBJICHHH.

Crioco0bI H3MEpeHNUs BIAXHOCTH.

Habmronenne HarpeBaHus U IUIABJICHHS KPUCTAITMYECKOTO BEIECTBA.

JleMOHCTpanust KpHCTaUIOB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

V3mepeHne OTHOCUTENBEHON BIIQ)KHOCTH BO3IyXa.

Pa3nen 4. diexkTpoanmHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzanys Ten. DIeKTpuueckuil 3apsa. [IBa Buma anekTpudeckux 3apsnoB. [IpoBOHUKH, TUAIEKTPUKU
U TIOJIYTIPOBOAHUKHU. 3aKOH COXPAaHEHHUS AJICKTPUIECKOT0 3apsa.

BzaumoneiictBue 3apsinoB. 3akoH KynoHa. TodeuyHBIH SJIEKTPUUECKU 3apsl. DJNEKTPUUYECKOE TOoJIe.
Hanpsox€HHOCTP 3IIeKTprdecKoro noist. [IpHHINI cymepHo3nIine AIeKTPIHYeCKUX mojei. JIMHuN HanpsHKEHHOCTH
SIEKTPUUECKOTO TOJIS.

Pabora cun snekrpocrarndeckoro noist. [lotennuan. PazHocts moteHnmanos. [IpoBOTHUKY U OHAICKTPUKI
B DIIEKTPOCTATHUECKOM ToJe. J{uasiekTprdeckast pOHUIAEMOCTb.

OnekTpoéMkocTh. KoHmeHcaTtop. IJEKTPOEMKOCTH IDIOCKOTO KOHACHCATOpa. OHEPrHus 3apsHKCHHOTO
KOHJIEHCATOpa.

TexHHUeCKHe yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHE: 3IIEKTPOCKOII, 3IEKTPOMETP, dIEKTPOCTaTHIeCKas
3aIUTa, 3a3€MJICHHE MIEKTPONPHUOOPOB, KOHAECHCATOP, KOMMMPOBAIBHBIN aNmapar, CTpyHHBIN NPHHTED.

JHemoncmpayuu

YeTpoiCTBO U IPUHLIMIL JEHCTBUSI SJIEKTPOMETPA.

BzaumoneiicTBue Ha31€KTPU30BAHHBIX TEIL.

DNEeKTPUIECKOE TIOJIEC 3apsHKEHHBIX TEIL.

[IpoBOIHUKH B 3IEKTPOCTATUICCKOM IIOJIE.

DneKkTpocTaTHYeCcKast 3aliTa.

JIM3IEKTPUKH B AIEKTPOCTATHICCKOM TIOJIE.

3aBHCHUMOCTH ANIEKTPOEMKOCTH IDIOCKOTO KOHJCHCATOPA OT IUIOMIAIN IUIACTHH, PACCTOSHUS MEXIY HUMH U
JIURJIEKTPUYECKON MPOHUIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCATOPa.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3mepenne 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. I[Tocmoannsiit Inexkmpuueckuii mox. Toku 6 paznuunvix cpeoax

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAaHHUS JJIEKTpUUYecKoro Toka. Mcrounukm Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hamnpsoxenne. 3akon Oma a5t yyacTka 1eTH.

QHGKTpI/I"ICCKOC COIIPOTUBJICHUC. yﬂeHLHOG COIMPOTUBJICHNUE BCIICCTBA. HOCJ’IGI[OBaTCJ'ILHOG, napajijieJibHOC,
CMCIIIAHHOE COCITMHCHHUE ITPOBOAHUKOB.

Pabora snekrpuueckoro Toka. 3akoH [xoymns—JIeHia. MOITHOCT 3JIEKTPHYECKOTO TOKA.

DNEeKTpOJABUKYIIAasi CHUjla U BHYTPEHHEE COMNPOTHUBIIEHWE MCTOYHHMKA Toka. 3akoH OMa s TOJHON
(3aMKHYTOI) 2NeKTprdeckoi 1ienn. KopoTkoe 3aMbIKaHue.

DJeKTpOHHAsI TPOBOAUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTh COMPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPhI.
CBepX1IpOBOIUMOCTb.

OnexTpudecKkuii TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

IomynpoBoauuku. CoOCTBEHHAs M MPHMECHAsI TPOBOANMOCTE MOITYIPOBOJHUKOB. CBOMCTBA P—N-TIepexoza.
[TorynpoBoAHUKOBEIE IPHOOPHI.

OnexkTpuuecKuil TOK B PACTBOpaX M pAaCIUIaBaX »JJIEKTPONUTOB. OJIEKTPOIUTUYECKAs IUCCOLMALIUS.
OnexTponus.

DnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSATeNbHBIHN pa3psia. Monnus. [lnazma.



TexHu4eckrue ycTpoMcTBa U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UICTOYHUKH TOKA,
3JIEKTPOHArpeBaTeNbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPHOOPH, TEPMOMETP COIPOTHUBIICHUS, BaKyyMHBIH
JINO, TEPMHUCTOPHI U (POTOPEIUCTOPHI, OTYIPOBOJHUKOBBIA JHOM, TaTbBaHUKA.

Lemoncmpayuu

M3mepeHune cuiibl TOKA U HAIIPSKEHUS.

3aBHCUMOCTH COTIPOTHUBIICHNUS IIITMHIPAYECKIX POBOAHUKOB OT JIJIMHBL, TUTOIAAN OMIEPEIHOTO CEYCHUS 1
Martepuana.

CMelaHHOE COeIMHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue MEeKTPOABIKYILEH cuiibl. KOpoTKoe 3aMblkaHue rajJbBaHUUECKOTO 3JIEMEHTa U OlLlEHKa
BHYTPEHHETO COITPOTUBJICHHUS.

3aBUCUMOCTD COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB JIEKTPOIUTOB.

HckpoBoil paspsa ¥ IpOBOAUMOCTE BO3AYXA.

OIHOCTOPOHHSS TPOBOAUMOCTD JAHO/A.

Yyenuueckuui sxcnepumenm, nabopamophvie pabomol

M3yyeHune cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepenue 3eKTpoIBUKYIIEN CUITbI HICTOYHUKA TOKAa U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenune snexTpomnmsa.

MexnpeamMeTHbie CBA3H

W3zyuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS C YYETOM COACPIKATEIBHBIX
MEKIIPEIMETHBIX CBSI3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMUH, TeOrpaQuu U TEXHOJIOTHH.

Meoicnpeomemnvle nonamus, CBA3aHHbIE C U3YYEHHUEM METOJOB HAYyYHOTO MO3HAHUS: SBICHUE, HAYyYHBII
(hakt, rumore3a, GpusMUYecKas BEIUYHHA, 3aKOH, TCOPHs, HAOJIOJCHUC, DKCICPUMEHT, MOJCIUPOBAHHUE, MOJCIb,
HU3MEpEHHE.

Mamemamuxa: peuieHne CUCTEMBI YpaBHCHHM, IWHEHHAs QYHKIH, mapadoia, runepbora, ux rpadukad u
CBOWCTBa, TPUTOHOMETpHYECKHE (QYHKIUU: CHHYC, KOCHHYC, TAHT'CHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPBI U UX MPOEKLUHU Ha OCH KOOPAMHAT, CJI0)KEHUE BEKTOPOB.

bBuonoeusn: mexaHWdeckoe [IBI)KEHHE B JKUBOW mpupope, Aupy3us, 0OcMOC, TEIUIOOOMEH IKHUBBIX
OpraHU3MOB (BU/IBI TEILIOTIEPEIAUH, TSIUIOBOE PABHOBECHE), AIEKTPUICCKIE SBICHUS B )KUBOU TIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIlleCTBa, MOJIIpHAasi Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, KMJIKOCTEM M Tra3oB, JIEKTPUUECKHUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JMCCOIMAIINS, TalbBaHUKA.

Teoepaghusi: BTaXXHOCTh BO31yXa, BETPHI, 0ApOMETP, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHHE JABW)KCHHUH C HWCIOJB30BAHUEM MEXaHU3MOB, YUET TpPEHHUS B TEXHUKE,
MOJIITUITHAKY, UCTIOJh30BaHUE 3aKOHA COXPAHEHHs MUMITYJIbCa B TEXHHKE (pakeTa, BOJAOMET U APYTUE), IBUTATENb
BHYTPCHHETO CrOpaHWs, IMapoBas TypOWHA, OBITOBOM XOJOIMIBHHK, KOHIUIMOHEp, TEXHOJOTHH IONYYCHHUS
COBPEMEHHBIX MaTEpHajiOB, B TOM YHWCJIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3allluTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  TpPUHTEp, DICKTPOHATpEBaTEIbHBIC  IPUOOPHL,
3JIEKTPOOCBETUTEIBHBIC IPHOOPHI, TATEBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmMpoMazHUMHAA UHOYKUUSA

TlocrosiHHble MarHuThl. B3anMojeicTBUe NMOCTOSIHHBIX MArHUTOB. MarHutHoe mnoje. Bekrop MarHuTHOM
uHAYKUuKM. [lpUHOMI Cynepno3uuMd MarHuTHeIX nojed. JluHuu wmarHutHoM wHAykuuu. KapTuHa mauHMiA
MAarHMTHOM MUHIYKUUH OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe nojie IpoBOJHUKA ¢ TOKOM. KapThHa NMHUNA MHAYKIMU MAarHUTHOTO MOJISl AJIMHHOTO MPSIMOTO
MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOAHMKA, KaTylIku ¢ TokoMm. OmbIT Opcrena. BsaumopeiictBue
MPOBOJHHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U HAallpaBJIEHUE.

Cuna JlopeHia, e€ MoIysib W HampaBieHHe. J[BrKeHUE 3apsHKEHHOW YacTHIBI B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cumsl Jlopenma.

SIBieHHe JEKTPOMAarHUTHONH MHIYKIWH. [I0TOK BEeKTOpa MarHUTHOH WHIYKITUH. DJIEKTPOIABIKYIIAS CHIIA
WHAYKIAHA. 3aKOH AJIEKTPOMArHuTHOW HHAYKIMKH Dapajes.

BuxpeBoe ayekTpudeckoe ToNe. ODNEKTPOABMKYIIAS CHIAa WHAYKIMH B TIPOBOJHHKE, IBHKYIIEMCS
MOCTYNATEJIbHO B OJJHOPOAHOM MarHMUTHOM II0JI€.

IIpasuno Jlenna.

NHaykTUBHOCTD. SIBIeHUE CAMOMHAYKIHUU. DISKTPOABIKYIIAs! CUJIa CAMOMHAYKIIHU.

DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHuueckue YCTPOMCTBA M TPAKTUYECKOE IIPUMEHEHHE: ITOCTOSHHbIE MAarHUTHI, 3JIEKTPOMATHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEIN HIEMEHTAPHBIX YaCTHL, HHAYKLIMOHHAS [1€Yb.

Lemoncmpayuu

OmnsIT DpcTena.

OTKIIOHEHHE 3JEKTPOHHOTO ITyYKa MATHATHBIM TIOJIEM.

JIuHUM HHOYKIUY MarHUTHOTO MOJIS.

BzaumoaelicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cuibl JIopeHia Ha MOHBI AIEKTPOJIUTA.

SIBneHue SIEKTPOMArHUTHON UHYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBIKYIIEH CUIIBI HHAYKIIUH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

M3yyeHne MarHuTHOTO MOJISl KATYILIKHU ¢ TOKOM.

UccnenoBanue nelcTBUS NOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMAarHUTHOM HHAYKIIUH.

Pazgen S. Konebanus n BOJHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOIEOAHUA

KonebarenbHas cuctema. CBOOOMHBIE MeXaHHUCCKUE Kojebanus. ['apMmonmdeckue konebanus. [lepuon,
4acToTa, amIuiuTyaa u (asza koneGanmil. [IpyXMHHBIH MasTHUK. MaTeMaTH4YeCKUl MasTHUK. YpaBHEHHE
rapMOHHUYCCKUX KoyieOanuii. [IpeBpalieHie SHEPTUU IPU TAPMOHUICCKUX KOJICOaHHSIX.

Konebarenprplii koHTyp. CBOOOAHBIE SJICKTPOMArHUTHBIE KOJNEOaHWS B HICANEHOM KoJieOaTeTsHOM
KOHType. AHAJOTHI MEXAY MEXaHHUYSCKUMH H 3JICKTPOMAarHUTHBRIMHU KoneOaHusmu. Popmyma Tomcona. 3akoH
COXpaHCHHS PHEPTUHU B HICATHFHOM KOJIeOaTeITFHOM KOHTYpE.

IIpencraBnerre o 3aTyXaommux KojeOaHWSX. BEBIHYXICHHbIE MeXaHWYeCKHe KoieOaHmsa. Pe3oHaHc.
BriHyXIeHHBIE 2IEKTPOMArHUTHEIE KOJICOaHMS.

Ilepemennbiii Tok. CHHYCOUJANBHBIN NMEepeMEHHbIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJIHOE U
JIEHCTBYIOIIEeE 3HAYSHHUE CUJIBI TOKA U HATIPSDKEHUSI.

Tpauchopmarop. [Ipon3BoaACTBO, epeada U MOTPEOICHHUE FISKTPUUCSCKON IHEPTHH. IKOIOTUISCKUE PUCKU
MIPY TIPOU3BOJICTBE JIEKTPOIHEPTUr. KynbTypa UCTIOIh30BaHUS DJIEKTPOIHEPTHUU B TIOBCETHEBHOM JKU3HHU.

TexHu4Yeckne yCTpOUWCTBA U MPAKTUYECKOE MPUMEHEHHE: dJIEKTPHUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOTO
TOKa, JTMHUH 3JIeKTpoIepeaay.

Jlemoncmpayuu

HccrnenoBanne mapaMeTpoB KoneOaTeIbHOM CUCTEMBI (TIPYKUHHBIH WIH MaTeMaTHISCKUI MasSTHHK).

HabmoneHune 3aTyxaromux KojaeOaHHH.

HccrenoBanne CBOWCTB BBIHYKACHHBIX KOJICOaHUH.

HabmoneHue pe3onanca.

CB0OOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS.

OcrwutorpaMMbl  (3aBUCHMOCTH CHJIBI TOKA W HANPSDKCHHS OT BPEMCHH) [UIS  3JICKTPOMArHUTHBIX
KoseOaHui.

Pe3onanc npu mocne0BaTeIbHOM COSTMHEHNH PE3UCTOPa, KaTYITKA HHAYKTUBHOCTH B KOHJIEHCATOPA.

Moienb THHUH IEKTPOIepeaadm.

Yuenuuecxuii sxcnepumenm, rabopamophuvle pabomoi

HccnenoBanue 3aBUCHMOCTH [IEPHOIA MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl rpys3a.

HccnenoBanne mepeMEHHOTO TOKAa B LEMH M3 MOCIEOBATEIEHO COCIMHEHHBIX KOHACHCATOPa, KATYIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 60IHbL

MexaHUUeCKHE BOJIHBI, YCIOBUs pacrupoctpaHeHus. [lepuon. CKOpOCTh paclipOCTpaHEeHUS U IJTUHA BOJHBL
[onepeunsle u pooILHBIC BOTHEL. HTEphepeHrs 1 MU PaKIns MEXaHHISCKIX BOJTH.

3Byk. Cxopocts 3ByKa. ' poMkocTs 3ByKa. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. YCIIOBHS M3IYyYEHHUS OJIJIEKTPOMArHMTHBIX BOJNH. B3amMHas opueHTaIus
BekTopoB E, B, V B anmekrpomarauTHOi BosiHEe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJH: OTpa)KEHHUE, MPEIOMIICHUE,
noJspu3anys, gudpaxmus, nareppepeHnus. CKOpocTh MEKTPOMArHUTHBIX BOJH.

[Ikaxa »yeKTpOMarHUTHEIX BOJH. [[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUOE! pagroCBsI3U U TeNeBUACHNS. Pagronokanusi.

DNEKTPOMArHUTHOE 3arPs3HCHHUE OKPYIKAIOIICH CPEIIbL.

TexHUUECKUE YCTPONCTBA W MPAKTHYCCKOE MPUMCHEHHUE: MY3BIKAJIbHBIC WHCTPYMEHTHI, YJIBTPa3BYKOBas
JIMarHOCTHKA B TCXHUKE M MEAMIIUHE, pajap, paAUuONPUEMHUK, TEICBU30D, aHTeHHa, Tesiedon, CBY-meds.

Jlemoncmpayuu



O06pa3oBaHNe U PACIIPOCTPAHEHHUE TTOTIEPEIHBIX U IPOIOIHHBIX BOJH.

Komebmommeecst Teo kak HCTOYHUK 3BYKA.

HabmoneHne oTpakeHns U MPEIOMIICHUS MEXaHIIECKHUX BOJIH.

Habmonenne naTepdepeHnn u Audpaknd MEXaHHIEeCKUX BOIH.

3BYKOBOM pe30HAHC.

Habmonenne cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYHAOH W 9acTOTOH KOJeOaHwiA.

HccnenoBaHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHUE, ToJisipu3aiys, audpakuus,
uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsmonuHeliHOe pacHmpocTpaHeHHE CBeTa B OAHOpOJNHOU cpene. Jlyd caera.
ToueuHbIll HCTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTPaXKeHHS CBeTa. [locTpoeHNe H300pakeHuUil B TUIOCKOM 3epKalie.

IIpemomienne cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCONIOTHBIN IOKa3zaTens NpernoMieHus. I[lomHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIil yrosl MOJHOTO BHYTPEHHETO OTPaKCHHUS.

Hucriepcus ceera. CIIoXHBIN cocTaB Oenmoro cBeta. LIBer.

CoOuparomrie U paccenBaromye JTUH3BL. ToHKasg irH3a. DOKYCHOE pacCTOSIHAE W ONTHYECKAs CHJIa TOHKOM
mue3el.  [locTpoeHne wu300pakeHW B COOHMpAOIINX H pacceWBalomMX JruH3aX. DopMyna TOHKOW JIHHS3HI.
YBenuueHue, 1aBaeMoe JIMH30H.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOW ONTUKH.

Bonnosas ontuka. MaTephepenius cBeta. KorepeHTHbIC HCTOUYHUKH. Y CIIOBHS HAOIOACHUS MAKCUMYMOB H
MHHHUMYMOB B HHTEp()EPEHIIMOHHON KapTHHE OT IBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuust ceera. Judpakunonnas pemérka. Y ciioBue HaOIIOICHUS TJIABHBIX MAKCUMYMOB IIPH TaJCHUH
MOHOXPOMaTHYECKOTO CBeTa Ha AU(PPAKIHOHHYIO PEHIETKY.

[Monspusanus ceera.

TexHuueckue yCTpoiicTBa W MpakTHYeCKOe IPHMEHEHHe: OYKH, Iyma, (oToammapar, MpOCKIIHOHHEII
ammapar, MEKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PPaKINOHHAS PEIIETKA, MOIISPOI.

Lemoncmpayuu

[IpsamonuHeitHOE pacTIpocTpaHeHHE, OTPAKEHUE U TpeioMIleHHe cBeTa. OnTHdeckre pUOOPHL.

[TomHOE BHYTpeHHEE OTpaskeHHe. Moieh CBETOBO/IA.

HccnenoBanue CBOWCTB M300pa)kKeHUH B JTMH3AX.

Mopenu MUKpOCKOIa, TEIECKOMa.

HaGumoenue unrepepeHnnm cBera.

Habnronenue qudpakuuu cBera.

Habmonenue nucnepcun cBera.

ITonmy4yeHune criekTpa ¢ TOMOIIBIO TPU3MEI.

[MomyueHne ciekTpa ¢ TOMOIIBIO TUPPAKIHNOHHON PEIIETKH.

HabmoneHune monspu3anuy cBera.

Yyenuueckuui sxcnepumenm, rabopamophvie pabomol

N3mepeHne moka3aTens MPeIOMIICHHS CTEKIIA.

HccnenoBanue cBOCTB H300paKCHUH B JIMH3AX.

Habmonenne nucnepcun cBeta.

Pa3nen 6. OcHOBBI ClIeNMAJILHOMN T€OPUH OTHOCUTETbHOCTH
I'paHuLbl NIPUMEHUMOCTH KJIacCHUYECKOM MexaHuKHU. IlocTynaTel cnenualbHON TEOPUU OTHOCUTEIBHOCTH:
WHBapUaHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPHUHIIUIT OTHOCUTEIFHOCTH DHUHINTEHHA.
OTHOCHTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH 1 COKpAICHHUE ATIHEIL.
OHeprus ¥ UMILYJIbC PENATUBUCTCKON YaCTHIIBL.
CBsI3b MaccChl C 9HEPTUE U UMIYIbCOM PENATUBUCTCKON YaCTHUIIBI. DHEPTHsl TOKOS.

Paznen 7. KBanroBasi puszuka

Tema 1. Inemenmovl K6AHMOB0II ONMUKU

®oronsl. Popmyna [Inanka cBa3u FHEPTUU POTOHA C €r0 YACTOTOH. DHEPTHUs U UMITYJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorodddekxra. Ompitel A. I'. Cronerosa. 3akonsl GpoTodddekra. YpaBHEHHE
Oitamteitna s Gotoddderra. «KpacHas rpanuna» Gorodaddexra.

Jaenenne ceeta. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IENCTBUE CBETA.

TexHMUECKHe yCTPOWCTBA M MPAKTUIECKOE NMPHMEHEHHEe: (POTO3IeMeHT, (POTOAATIHK, CONHEUHas Oartapes,
CBETOJHOA.

Jlemoncmpayuu

®doTto3¢h ekt Ha yCTaHOBKE C IMHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHeHIHETo hoTodddexra.



CBeToanon.

Comneunas OaTapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHumro o -dacturl. IlmaHerapHas Moaenb aTroma.
Ioctynatsr bopa. U3ny4enue u nornomenne (GOTOHOB MPH Mepexoie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha IPYTOI.
Buner ciektpoB. CriekTp ypoBHEH SHEpruy aToMa BOAOPOA.

Bonnossle cBoiicTBa yactuil. Bonusl ae bpoiina. KopnyckynsipHo-BOTHOBOH Ayann3M.

CrioHTaHHOE U BEIHYKJICHHOE U3IydeHHUE.

TexHnudeckue ycTpOWCTBa M NMPAKTHYECKOE NPUMEHEHHWE: CHEKTPaIbHBIA aHamu3 (CIEeKTPOCKOIN), Jasep,
KBAaHTOBBII KOMIBIOTEP.

JHemoncmpayuu

Monens ombita Pesepdopaa.

OmnpeneneHne JUIMHBI BOJIHBI Ja3epa.

HabmoneHne THHEHYaThIX CIIEKTPOB U3TYICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HabmoneHne THHEHYaToro CreKTpa.

Tema 3. Amomnoe adpo

OKCIIEPUMEHTHI, JO0KA3bIBAIOIIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdoprma o ompeneseHUI0 cocTaBa paguoaKTUBHOTO m3nydeHus. CBoiicTBa anb(da-, Oera-, raMMa-u3IydCHUs.
BnusiHue paanoakTUBHOCTH Ha XKUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HyknonHas Mozens spa ['eiizen6epra—lBanenko. 3apsn sapa. Maccosoe
4yucio aapa. M3oronsl.

Anpda-pacnian. DJISKTPOHHBIA W MO3UTPOHHBIN Oera-pacman. ['amma-m3mydenue. 3aKOH pagdOaKTUBHOTO
pacnaga.

DHeprus CBsA3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

Snepuble peakuuu. JleneHne u CHHTES saEp.

SAnepubrit  peakrop. TepmosmepHbrii  cuHTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
OKONOrn4eCcKHe acleKThl SIEpHON SJHEPTEeTHKH.

OneMeHTapHbIe YacTHIBL. OTKpBITHE TO3UTPOHA.

Merto/ bl HAOIIOIEHHST ¥ PETHCTPALINY HJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHbIE B3aUMOACUCTBUS. ENMHCTBO (hU3HYECKOH KapTHHBI MHPA.

TexHuueckue ycTpocTBa U MPaKTUYECKOe NMPUMEHEHHE: J03UMETp, kKamepa BuibcoHa, siaepHblil peakTop,
aToMHast 6omba.

JHemoncmpayuu

CY€TUMK MOHN3UPYIOUIUX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi
HccrnenoBanne TpekoB Y4acTHII (TI0 TOTOBBIM (OTOTpadusiM).

Pazgen 8. DinemMeHTHI acTpOHOMUM H ACTPOGU3NKH

Oransl pa3BUTHS acTpoHOMUH. [IpHKIagHOE M MUPOBO33pEHYECKOE 3HAUYCHHE ACTPOHOMUH.

Bun 38é3aH0T0 Heba. Co3Be3 M, IpKHE 3BE3/IBI, INTAHETHI, IX BUAUMOE ABHKCHHE.

CostHeUHas cucTeMa.

Comane. ConHeuyHast akTHUBHOCTH. Mcrounmk »sHepruun ComHna # 3BE3A. 3BE3ABI, WX OCHOBHBIC
XapaKTepUCTHKH. JlparpaMma «CIIEKTPalIbHBIM KJacC — CBETHMOCTB». 3BE3ABI TJIaBHOW MOCIEIOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» JJIsi 3BE3J TJIABHOW IOCIIEJ0BATEIHLHOCTH. BHYTpeHHEe CTpOCHHE 3BE3L.
CoBpeMeHHbIE NPECTABICHUS O MPOUCXOXKICHUH U 3BoJtoLMK CoslHLIA U 3BE3/1. DTalbl )KU3HU 3BE3 .

Mnineunsiit [yt — Hama [anaktuka. Ilonoxkenue u aBuwxenue Connua B 'anaktuke. Tumbl ranakTHk.
Panuoranaktuku u kBazapel. YEpHBIE ABIPHI B siApaxX rajlakTHK.

Bcenennas. Pacmmmpenne Bcenennoil. 3akoH Xa066ma. Pasberanue ramaktuk. Teopust Bonbmioro B3peisa.
PenukroBoe u3nydeHue.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTpOHOMUH.

Yyenuuecxue nabniooenus

Habmonenns HeBOOPYKEHHBIM TJIa30M C HCIIOIB30BAHNEM KOMIBIOTEPHBIX MPHIIOKEHIH IS OTIPeeICHUS

MOJIOKEHUST HeOECHBIX OOBEKTOB HAa KOHKPETHYIO HATy: OCHOBHBIE co3Be3fusi CeBEepHOTO IMOJIYIIApHS U SIPKHE
3BE3JIBI.

Hao6monenus B Teneckon Jlynsl, manet, Mieunoro ITyTu.

O000marmnee NOBTOpPeHNe

Pones u3nkm M acTpOHOMHHM B SKOHOMHYECKOHM, TEXHOJIOTHYECKOH, COIMaNbHOW M dTHYecKod cdepax
JIeITEIIbHOCTH YEJIOBEKa, POJib U MeCTO (PU3MKM M aCTPOHOMHM B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb



(busznueckoit Teoprun B GOPMUPOBAHNUU TIPEACTABICHUH 0 (PU3MUECKON KapTHHE MUPA, MECTO (DU3MUECKON KapTHUHBI
MHpa B 00IIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeameTHble CBA3U

Wsydenne xypca ¢m3ukm 06a30Boro ypoBHS B 11 Kilacce OCYIIECTBIIETCS ¢ YUETOM COIEPIKAaTEIBHBIX
MEXIIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, T€OTpaQHuH U TEXHOJIOTHH.

Mescnpeomemusie nousamus, CBI3aHHBIE ¢ U3yYCHHEM METOJOB HAyJHOTO TO3HAHUS: SBIICHHE, HAYYHBIN
(hakt, rumoresa, Qu3MyYecKas BEIMYMHA, 3aKOH, TCOPHS, HAOINIOJCHUE, JKCICPUMCHT, MOJCIMPOBAHKUE, MOJCIb,
U3MEpEeHue.

Mamemamuxa: pelieHHe CUCTEMbI YPaBHCHUMN, TPUTOHOMETpHYCCKHE (YHKIIMU: CHHYC, KOCHHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M HUX MPOEKIUH HA OCH KOOPAMHAT, CIOKECHUE
BEKTOPOB, MPOU3BOJHBIC SJIEMCHTAPHBIX (DYHKIWIA, MPU3HAKH MOMOOUS TPEYroJbHHUKOB, ONPEACICHUC ILIONaan
IUIOCKUX (GUryp 1 00bEMa Tell.

Buonoecus: snextpuueckue SBICHUA B JXKUBOW HpHpojae, KoieOaTeNbHBIC ABIDKCHHS B JKHBOW NIpPUpPOAE,
ONITUYECKHUE SIBIICHUS B KUBOH IPUPOJIE, NEHCTBUE palralliii Ha KUBBIC OPTaHU3MEI.

Xumus: cTpoeHHE aTOMOB M MOJICKYJ, KPUCTAJUTMIECKasl CTPYKTYpa TBEPABIX Tell, MEXaHI3MbI 00pa30BaHUs
KPHUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIIN3.

leoepagpus: MarHWTHBIE TIONIOca 3€MJIM, 3aJeKH MAarHUTHBIX Py, (HOTOChEMKAa 3eMHOW MOBEPXHOCTH,
TpecKa3aHue 3eMIICTPSICCHIH.

Texnonoeus: MUHUM DIIEKTpOIepesrad, TeHepaTop MEePEeMEHHOI0 TOKa, 3JEKTPOJIBUIaTeNb, MHAYKIIMOHHAS
neyb, paaap, paauonpuéMHUK, TEICBU30p, aHTeHHa, TeaedoH, CBU-neus, MPOCKIMOHHBIN ammapaT, BOJOKOHHAs
OITHKA, COJIHEYUHAs OaTapesl.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOTO mpenmera «@u3mka» Ha ypoBHE cpenHero oobmero odpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIICUUTh JOCTHKECHHE CICAYIOUIMX JTMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaToB.

JIMYHOCTHBIE PE3YJIbTATBI

JImgHOCTHBIE PE3YIbTAaTbl OCBOCHUS yqe6Horo npeameTa «Du3nuKa» JOJDKHBI OTpaXaTb T'OTOBHOCTHL U
CIOCOOHOCTh O0YUaIOIUXC PYKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH MO3HIMEH JIMYHOCTH, CHCTEMOM
OECHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX y6e)KI[eHI/II71, COOTBETCTBYIOIIUX TPAJUIIUOHHBIM HEHHOCTAM
POCCHIICKOTO OOIIeCTBa, PACHIMPCHHE >KH3HEHHOTO OIBITa W OIBITA JEATSIFHOCTH B IIPOILECCE peallu3allih
OCHOBHBIX HaIlpaBJIEHUH BOCIIUTATEIbHOM I€ATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMH O0yYaIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO WiCHA
POCCHIICKOTO 00IIeCTBa;

MPUHATHE TPAIUIHOHHBIX 00IIEUEIOBEUSCKUX TYMAHHCTHUECKUX U IEMOKPATHICCKIX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa, y4acTBOBAaTh B
caMOyTIpaBJICHUH B 00pa30BaTEeIHHON OpraHU3alny;

YMEHUEC B3aHMO)IeﬁCTBOBaTB C COIHUAJIBbHBIMHU HWHCTUTYyTaMH B COOTBCTCTBHUU C HX q)yHK[H/IHMI/I n
Ha3HaYCHHEM;

TOTOBHOCTb K 'YMaHUTapHO! U BOJOHTEPCKOH EATENBHOCTH;

2) NaTPpUOTUYECKOT0 BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTH POCCUHCKON IPpakJAHCKON MICHTHYHOCTH, NaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSM DPOCCHMCKHX Y4YEHBIX B 00JacTH
(DU3MKM U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATHL CUTYAIIUI0 W NMPUHUMATHb OCO3HAHHBIC PCIICHHUA, OPUCHTUPYICH HAa MOPAJIbHO-
HpPaBCTBEHHBIC HOPMBI U HEHHOCTH, B TOM YHUCJIC B ACATCIIBHOCTHU yqéHOFO;

0CO3HaHHE JINYHOTO BKJIAZA B IOCTPOCHHE YCTOHYHBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIUTAHHUS:

3CTETUYECKOEe OTHOIIEHHE K MHpY, BKIOYAs ICTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO (HHU3NIECKOI
HayKe;

5) TpyA0BOTr0 BOCIIUTAHUS:

MHTEpEeC K passiMuHbIM cepam npodecCHoHaIbHON AESTebHOCTH, B TOM YHCIIE CBS3aHHBIM C (U3NKOW U
TEXHUKOH, yMEHHME COBepIIaTh OCO3HAHHBIM BHIOOp Oyayuiedl mnpodeccMn M peaan3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUIaHBI;



TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (M3MKH HA TIPOTSHKCHUH BCel
KHU3HU;

6) IKOJIOrH4eCKOro BOCHUTAHHS:

c(OPMUPOBAHHOCTh 3KOJIOTHUECKOI KYNbTYPhl, OCO3HAaHHE TIJ00AIBHOTO XapakTepa 3KOJIOTHYECKUX
npooieM;

IUIAHUPOBAHUE U OCYLIECTBJICHUE ACHCTBUM B OKPY’KAIOLIEH Cpelie Ha OCHOBE 3HaHMs LieJIed yCTOMYMBOIO
Pa3BUTHSI YEIOBEYECTBA;

paciMpeHHue OIbITa JESTENbHOCTH HKOJIOTHYECKON HANpaBiIEHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHMH 110
¢usmke;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO PasBUTHUS (U3MUYECKOM
HayKH;

OCO3HaHHE IICHHOCTH HAayYHOH NESTENFHOCTH, TOTOBHOCTh B MpOLECCE M3Y4eHHS (U3UKH OCYIIECTBIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYTIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEpPCATbHBIE yYeOHbIE 1eliCTBUA
Ba3oBble Jlornueckue 1elicTBUA:

CaMOCTOSTEIBHO (pOPMYIHPOBATh U aKTYaIM3UPOBATh IPoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpeNIeNATh e JeSATeIbHOCTH, 331aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMBIX (DPM3HMUYECCKUX SBICHHSX;

pa3pabaTbiBaTh IJIaH pEIICHHS TNpoOJeMBl ¢ Y4YETOM aHanmnM3a MMEIOIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JESATECIBHOCTb, OIIEHHBATH COOTBETCTBHE PE3YJIBTATOB LEINSM, OLEHHBATH PUCKH
MIOCJICICTBUH JICSITEINEHOCTH;

KOOPJMHUPOBATh M BBIIOJIHATH PAadOTy B YCIOBHSAX pEAJLHOTO, BHPTYaJIbHOTO M KOMOWHHPOBAaHHOTO
B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE NPU PEIICHUH KHU3HEHHBIX MPOOIIeM.

Ba3oBble ucciiefoBaTe1bCKHe AeiiCTBUS:

BJIaJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MMOHATHUAMH U METOIaMH (PU3HUECKON HAYKH;

BJIaJIeTh HaBBIKAMU y4eOHO-HCCIIEIOBATENbCKOM M TPOEKTHOW JeSTeNIbHOCTH B 001acTH  (hU3uKH,
CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSTEIFHOMY IIOMCKY METOJIOB PEeIleHUs 3a4ad (HPU3UUECKOT0 COAepKaHUs,
MPUMEHEHHUIO PA3IMYHBIX METO0B MTO3HAHUS,

BJIJIeTh BUAMH JIESATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpPIPETAINH, [IPe0Opa30oBaHUIO U
NPUMEHEHUIO B PA3IMYHBIX y4YEOHBIX CHTyalMsiX, B TOM YHCIEC NPH CO3JaHWU y4eOHBIX NPOEKTOB B 0OOIACTH
(huznky;

BBISBJIATh IPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTYaJM3MPOBATh 3ajady, BBIABUIATh THIOTE3Y €€ pelIeHus,
HaXOAMTh apIyMEHTHI JUIS I0Ka3aTeJIbCTBA CBOMX YTBEPXK/ICHHUH, 3a71aBaTh MapaMeTphl M KPUTEPUH PEIICHUS;

AQHATM3UPOBATh IIONYyYCHHBIE B XOAE pEHICHHWSA 3aJaddl pe3yNabTaThl, KPUTHYCCKH OIICHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX yCIOBHUSX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BATENBHONW AEATENBHOCTH, B TOM YHCIE NPHU
N3y4eHUH (QU3NKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATH MPHOOPETEHHBIHN OIBIT,

YMETh IEPEHOCUTD 3HAHUS 10 (PU3KKE B MPAKTHUECKYIO 00JIaCTh )KU3HEAESITEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX O0JIacTeif;

BBIJIBUTaTh HOBBIE UJI€U, IPEJIaraTh OPUrHHATIBHBIE OXOAbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 3aJ1auyl, JOIYCKAIOIINE albTepPHATUBHbIEC PEIICHHUSI.

Pabora c undopmanmeii:

BJIaIeTh HAaBBIKAMH IIOJy4eHUs] MH(POPMAMK (PU3MUECKOTO COJEPKAaHMS W3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO OCYILIECTBIISITh MOWCK, aHAIN3, CUCTEMATH3alMI0 W HMHTEPIPETAlHI0 MHPOPMALMH PA3TUYHBIX
BUOB U (hOpM TIpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

HCIIONIB30BaTh CPEICTBAa MH(OPMALMOHHBIX U KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B PELIICHUN KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OPTaHU3aIMOHHBIX 337a4 C cOOM0ACHNEM TpeOOBaHUH IPTOHOMHKH, TEXHUKH O€30I1aCHOCTH,
TUTHEHBI, PECYpCOCOEPEIKEHNS, IPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30M1aCHOCTH;

CO37]aBaTh TEKCTHI (PU3UUECKOTO COEPKAHNS B PA3INIHBIX (popmaTax ¢ yu€ToM Ha3HAUCHUS HHPOPMALNU U
LIeJIEBOI ayIUTOPHH, BEIOMpast ONTHMAILHYIO (OpMY NPEICTABICHHS U BU3YaJIH3aLlUH.

KoMMyHuKAaTHBHBIC YHHBepcAJIbHbIC y4eOHbIC JeiCTBHA:
OCYLIECTBIISITH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOH AESATEIBHOCTH;



pacno3HaBaTh MPEANOCHUIKN KOHPIUKTHBIX CUTYalMH ¥ CMT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3/IaraTh CBOIO TOUKY 3PEHHUS C HCITOJIB30BAHIEM SI3BIKOBBIX CPEZCTB;

MIOHMMATh U UCTIOJIb30BATh MIPEUMYILECTBA KOMAHIHONW M MHIUBHUIYaIbHOM pabOTHI;

BEIOMpATh TEMAaTHKy M METOIBl COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)KJJOTO WICHA KOJUICKTHBA,;

NPUHAMATh [EIH COBMECTHOH JEATCNbHOCTH, OPTaHW30BBIBATE M KOOPAWHHUPOBATH JICHCTBUS MO €&
JOCTHKEHHUIO: COCTABJATh IUIAH JEWHCTBUH, pacmpenesisiTb poid ¢ y4ETOM MHEHHMH Y4YacTHHKOB, OOCYXIaTh
pe3yabpTaThl COBMECTHOI paboThI;

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJa W KaXKIOr0 YYacTHMKA KOMaHIbl B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJlaraTh HOBBIC TIPOEKTHI, OLEHHWBAaTh WIEH C MO3ULIMU HOBHU3HBI, OPUTHHAJIBHOCTH, NPAaKTUYECKOI
3HAYNMOCTH;

OCYIIECTBIIATH TO3UTUBHOE CTPATEINIECKOE MOBEACHUE B PA3IMIHBIX CHUTYALUsX, IPOSBIATH TBOPUECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHMBepcaJIbHbIe y4eOHblIe AelicTBUS
Camoopranuszanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh IT03HABATENBHYIO JEATEIBHOCTh B O0JacTH (U3UKUM M acTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U ()OPMYJIHPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOSTENIbHO COCTaBIATh IUIAH PEIICHHS pPAacyETHBIX M KAaueCTBEHHBIX 3ajad, IUIaH BBIMOJTHEHHS
MPaKTHYECKOW pabOTHI C YUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEATIOYTECHHIH;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacupATh paMKH y4eOHOTo NpeIMeTa Ha OCHOBE JIMUHBIX NTPEIIOYTECHU;

JIeNaTh OCO3HAHHEIHN BEIOOD, apTYMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PEIICHHE;

OIICHUBATh MPHOOPETEHHBIH OTBIT,

CHocOoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIINH B 00JIACTH (PH3HUKH, TIOCTOSIHHO TIOBHIIIATE CBOI
00pa30oBaTeNbHBIN U KYJIETYpPHBIH YPOBCHB.

CaMOKOHTPOJIb, IMOIHOHAILHBIN HHTELIEKT:

JlaBaTh OIICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
Pe3yIbTAaTOB LIENAM;

BJIaJIeTh HABBIKAMH II03HABATENILHON pedIeKCHU KaK 0OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUN U MBICIUTENbHBIX
MPOIIECCOB, UX PE3YNbTATOB U OCHOBAHHIA;

HCIIOJIB30BaTh MPUEMBI Pe(QISKCHH I OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO IMPUHUMATD PELICHHUS TI0 HX CHHKECHHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATE ce0s1, IOHNMAasi CBOU HEJJOCTATKH U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO ¥ MIPABO IPYTUX Ha OMIHOKH.

B mporiecce DOCTIKEHHS TMIHOCTHBIX PE3YIbTaTOB OCBOSHUS IMPOTPaMMBI IO (PU3UKE JJIST YPOBHS CPEITHETO
obmero o06pa3oBaHusl y OOYYarONIIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIH WHTEIUIEKT, IPeIIoNararomuni
c(hopMHPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOMIET0 CHOCOOHOCTh TIOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHE, BHIETHh
HaIpaBJICHUS pa3BUTHUS COOCTBEHHON IMOIIMOHAILHOU chephl, OBITH YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAaHUS, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE TPHHHMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJalTHPOBAaThCI K OMOIMOHATBHBIM HM3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEHl MOTHMBALlUM, BKJIIOYAIOINEH CTPEMJICHME K JOCTIDKEHHIO LEIM U YCIeXy, ONTHUMU3M,
UHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEN;

9MIIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHMMATh HMOIMOHAILHOE COCTOSIHUE JPYTHX, YUUTBHIBATh €r0 NpHU
OCYIIECTBIICHUHU OOIIEHNs, CITOCOOHOCTH K COUYBCTBHIO M CONEPEXUBAHUIO;

COIIMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBaTh OTHOUIEHHS C JPYTMMH JIIOABMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U Pa3peIIaTh KOHQIUKTEIL.

NMPEAMETHBIE PE3YJIbTATBI
K xonmy oOyuenus B 10 kJjiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE IOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTh Y O0YYAFOIIUXCS YMCHHA:
JIEMOHCTPUPOBATH HA MPHUMEPAX POJb U MeCTO (PU3HKH B ()OPMUPOBAHUU COBPEMEHHOUN HAyYHOW KapTUHBI
MUpAa, B Pa3BUTHU COBPEMEHHOW TEXHHUKH U TEXHOJIOTUH, B IPAKTUICCKOM NEATEIHHOCTH JIFOJICH;



YUUTBHIBATh TPAHMIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKNX MOJENeH: MaTepuaabHasl TOUKa, HHEPIHAIbHAS
cucTeMa 0oTcuéTa, abCOMIOTHO TBEPOE TEJO, UACABHBINA ra3, MOAEIN CTPOSHHS Ia30B, )KUAKOCTEH U TBEPIBIX TEI,
TOYEYHBIH 3JIEKTPUICCKHUIT 3aps]] [IPU pelIeHNH (PU3NUECKUX 3a1a4;

pacmo3HaBaTh (pU3MUECKUE SBIEHHUS (TPOIECCH) M OOBACHATHP MX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH CTPOSHHS BEUIECTBA U AIICKTPOANHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE
IpSIMONMHEWHOE IBIDKEHUE, CBOOOHOE MAajIcHUE TN, ABIKECHHE 10 OKPYXHOCTH, HHEPIHS, B3aHMOJICHCTBHE TEI,
muddy3us, OpoyHOBCKOE JIBHIKEHHE, CTPOSHHE JKUIKOCTEH U TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell IPU HarpeBaHUU
(oxJaxIeHnu), TEIUIOBOE paBHOBECHE, HCIApeHUe, KOHACHCAIWs, IUIABJICHWE, KPUCTAJLIM3AlMs, KHIICHUE,
BJI&XKHOCTh BO3/yXa, IOBBIIICHWE JaBJICHUS Ta3a IPH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUSI I'a3a B M30IpoLeccax, AIEKTPU3aINs T, B3aUMOJICHCTBHE 3aps/I0B;

ONUCHIBATh MEXAaHUUYECKOE JIBI)KEHHME, MCHONB3Ysl (U3MYecKHe BeNIWYMHBI: KOOpAWHATA, IIyTh,
nepeMelieHne, CKOPOCTh, YCKOPEHHe, Macca Teja, CHJla, UMITYJIbC Tella, KHHETHYEeCKasi SHEeprusl, MOTeHIHaIbHAs
SHEPTHsl, MEXaHNYeCKast paboTa, MEXaHHYECKas MOIIHOCTH; MPU ONHMCAaHWU NPABMIBHO TPAKTOBAaTh (U3MIECKUI
CMBICI HCTIONB3YEMbIX BEIWYHMH, MX OOO3HAUCHWS W COWHUIBI, HAXOAUTH (OPMYJBI, CBS3BIBAIOIINE NAHHYIO
(pU3MUECKYIO BETHIHNHY C IPYTHMMH BEINYHHAMU;

OIMCHIBATh M3YYEHHBIEC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBJICHHS, UCHONB3Ys (pU3NYECKUE BEIUYNHBI:
JaBlICHWE Ta3za, TEMIeEpaTrypa, CpedHsAs KHHETHYeCKas DJHEPrHsi XaOTHYECKOro JBIDKCHUS  MOJEKYI,
CpeAHEeKBaIpaTHYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSI SHEPTHs, paboTa rasza, koaddumueHt
IIOJIC3HOT'O Z[eﬁCTBHH TCIUIOBOI'O JABUIaTeiid; IIpU OINMWCAaHUW TIIPaBUJIbHO TpPAKTOBATh q)HSI/II-IeCKI/Iﬁ CMBICJI
UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUYEHHs M €JIMHHIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE AaHHYIO (H3NYECKyIO
BCJIMYMHY C IPYT'UMU BECINYUHAM;

ONHKCHIBATh M3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DIICKTPUYECKHE SBICHUA (TIPOLECCHI),
HCIIOJIb3YS q)HSI/II-IeCKI/Ie BCIIMYUHBI: SHCKTpI/I‘-IeCKI/Iﬁ 3apsa, SJICKTPHUICCKOC T10JIC, HaHpH)KéHHOCTI) 10J11, MOTCHI A,
Pa3sHOCTh MOTEHIMAIOB; IPH ONMMCAHUM MPAaBHIBHO TPAKTOBAaTh (PU3UUECKUH CMBICT HCIIOIb3YEMBIX BEIWYMH, UX
0003HaUeHNSI W EAWHHIBI; YKa3blBaTh (POPMYIBI, CBA3BIBAIOIINE AAHHYIO (HM3HUYECKYIO BEIUYUHY C APYTUMH
BEJINUNHAMU;

AQHATM3MPOBATh (PU3WUIECKUE IIPOLECCHl W SBICHUS, WUCIONB3YS (U3MUECKHUE 3aKOHBI M NPHHIUIBL 3aKOH
BcemupHoro tsarotenus, |, 11 u 11l 3akonsr HeroToHa, 3ak0H cOXpaHeHHsT MEXaHNYECKOH IHEPTUH, 3aKOH COXPaHEHUS
UMITyJIbCa, TIPUHIAI CYNEPHO3UIN CHJI, IPUHIMIT PABHOIIPABHUSI MHEPIMATIBbHBIX CUCTEM OTCUETA, MOJICKYIISIPHO-
KWHETHUYECKYI0 TEOPHIO CTPOEHHMS BEIECTBA, [a30BbIE 3aKOHBI, CBS3b CPE/IHEH KWHETUUECKON SHEPIUH TEIIOBOTO
JIBIDKCHUSI MOJIEKYJ C aOCOJFOTHOHW TeMIepaTypoi, IepBbld 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHHUS
3IEKTPUYECKOro 3apsiga, 3akoH KyioHa, @Ipu 53TOM pas3iaMyaTbh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOEe BBIPaKEHHUE U YCIOBUS (TpaHUILIBI, 00NIAaCTH) IPUMEHUMOCTH;

OOBSACHITH OCHOBHBIE TIPUHIUIIBI Z[eﬁCTBHS[ MalIuH, HpI/I60p0B N TCXHHYCCKHUX yCTpOﬁCTB; pa3jnyarb
YCIIOBUSI X 0€30MaCHOT0 UCIIOIb30BaHMUS B [TOBCEHEBHOM )KNU3HM;

BBITIOJHATh 3KCHEPUMEHTHI T10 HCCIICJOBAHUIO (PU3WYECKUX SIBICHHH W TPOLECCOB C HCIOJIB30BAHUEM
NpSAMBIX M KOCBEHHBIX HW3MEPEHWH, npu 3ToM QopMynupoBate MpobdieMy/3agady M THUIOTE3y YydeOHOro
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IPEJIOKEHHOTO O00OpYyJOBaHMsS, IPOBOJHUTH OMNBIT M (HOPMYIHUPOBATH
BBIBOJIBI;

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUST PU3MUECKUX BEJIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHbIH
CIoco0 U3MEpEHUsl U HCII0JIb30BaTh M3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEH n3MepeHnii;

HCCIIEA0BAaTh 3aBUCUMOCTH MEXKIY (i)I/I3I/I‘IeCKI/IMI/I BCJIMYMHAMM C UCIIOJIB30BAHUEM TIPSAMBIX H3MepeHHI>i, pu
ATOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl TMOTYYEHHONW 3aBUCHMOCTH (DU3WUECKHUX BEJINYUH B
Buze TabuIl ¥ rpa)uKoB, IEJIaTh BEIBOBI IO PE3yIbTaTaM HUCCIIETOBAHHUS;

coOmomaTh mpaBmia 0E30IacCHOTO Tpyda INPH TPOBEJCHUM MCCICIOBAaHMH B paMKax y4eOHOro
IKCIIEPUMEHTa, y4eOHO-HCCIIEIOBATENbCKOM M HPOEKTHON JESTENbHOCTH C HCIHOJIb30BAaHUEM H3MEPUTEIbHBIX
YCTPOHCTB 1 J1abopaTopHOTO 000PYAOBaHNS;

peniate pacu€THBIC 33/1a4d C SIBHO 33/IaHHOW (DPM3MUECKOH MOJENBIO, MCIOJb3Ys (HU3MYECKHE 3aKOHBI U
NPUHIMIIBL, HA OCHOBE aHaJIM3a YCJIOBUS 3aaull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 GopMyIbl, HEOOXOAUMBIE IS €€ PEIIeHHs, TPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HAYECHUS
(hu3MYECKOI BEINUNHBI;

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LENOYKY PACCYXXAECHHH C
OTIOPO¥ Ha H3YyUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHHUS;

UCIIONB30BaTh MU PEIICHWH YYEOHBIX 3aJad COBPEMEHHbIC MH(OPMALMOHHBIC TEXHOJIOTHH AJIS TIOWCKa,
CTPYKTYPHPOBAHUS, HHTEPIPETAINHU U NPEICTaBICHNS y4eOHOI 1 HayIHO-TIOTYJISIPHOM MH(pOPMaIHH, MOIy4eHHON
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKN aHAIN3UPOBATH MOIY9aeMyl0 HHPOPMAIIHIO;

MPUBOANTH MPHMEPHI BKJIAa POCCUHCKHX U 3apyOeKHbBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBICHEHHUE
MPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (HM3HMKE B MOBCEIHEBHOW JKM3HM s oOecneyeHns: 6e301acHOCTH
npu o0paleHny ¢ MpudopaMMu U TEXHUYECKUMH YCTPOMCTBAMU, JUIs COXPAHEHHS 3[J0POBbSI U COOJIIOACHHS HOPM
9KOJIOI'MYECKOT0 IMOBEJCHUS B OKpYKalollei cpeze;



paboTaTe B TpyINE C BBITOJHEHHEM pa3IWYHBIX COLMAIBHBIX pOJEH, IUIAHMPOBaTh pPabOTy TpYIIH,
PanHOHATBHO PACHPENENIATh OOS3aHHOCTH M IUIAHWPOBATH JIESITENFHOCT B HECTAHAAPTHBIX CUTYAlMsAX, aJeKBATHO
OLICHMBATh BKJIAJ] KaXXJIOTO U3 yYAaCTHUKOB IPYMIIBI B PELICHUE PACCMaTPUBAEMON TPOOIEMBI.

K xoHmy obOyuenms B 11 kilacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE [IOJDKHBI OTPAXATh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

JEMOHCTPHPOBATh Ha MPUMEPAX Poib M MecTO (HU3UKU B (POPMHPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKOH NESTEILHOCTU JIIOJCH, IIEJOCTHOCTh U
€IMHCTBO (PM3MYECKOH KapTHHBI MUPa;

YUUTBHIBATh IPAHUIIBI IPUMEHEHHS N3yYEHHBIX (QU3NUECKUX MOJEIeH: TOUCUHBIH dJIEKTPHUYECKU 3apsi, JIyd
CBETa, TOYCYHBIII MCTOYHUK CBETa, SAEpPHAsl MOJAENb aToMa, HYKJIOHHas MOJEJb aTOMHOTO SApa NpH PELICHUH
¢usnyeckux 3anad;

pacrno3HaBaTh (U3MYECKUE SBICHUS (IPOLECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB DJICKTPOJIMHAMUKU H
KBAaHTOBOH (DM3HMKH: 3JIEKTPUIECKast IPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE NEHCTBHS TOKa,
B3aMMO/ICHICTBE MarHUTOB, 3JEKTPOMArHUTHAS MHAYKIHWSA, JICHCTBHE MArHUTHOTO IOJIS HAa MPOBOJHHK C TOKOM H
IOBIDKYIIMICA 3apsfd, O3JEKTPOMAarHWTHBIE KoJEeOaHWS W BOJHBL, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXeHHE, IIPEIOMIICHHE, WHTeppepeHnus, audpaknous W MOMIpU3alMs  CBETa, [HCIEPCHS  CBETa,
thotoanexTpuaeckuit 3pdpexT (PporodrdhdexT), cBeToBOe NaBICHHE, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aTroMa
BOJIOPO/Ia, ECTECTBEHHAsI M NICKYCCTBEHHAS PalHOAKTHBHOCTD;

OIUCHIBATh HM3YYCHHBIC CBOMCTBA BELIECTBA (DJIEKTPUYECKHE, MarHUTHBIC, ONTHUYECKHE, DJIEKTPUUECKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLECCHI), UCTIONB3Ysl (PU3MUECKHUE BEITHMYMHBI:
DNIEKTPUUYECKUH 3apsifl, CHiIa TOKa, JJIEKTPUUECKOe HaIpsDKEHHE, OSJIEKTPUYECKOe COIPOTHBICHUE, Pa3HOCTH
MOTEHIMAJIOB, JJIEKTPOJBIKYIAs CUla, paboTa ToKa, MHIAYKIMS MarHUTHOTO Nous, cuina Amnepa, cuia Jlopenna,
WHJYKTUBHOCTb KaTYIIKH, SHEPrHs 3JEKTPUYECKOI0 M MAarHUTHOTO IMoJed, MepHojJ M yacTtota KojiebaHWH B
Kone0aTenbHOM KOHTYpPE, 3apsii W CHJIa TOKAa B IPOLECCE TapMOHMYECKHX 3JCKTPOMAarHWTHBIX KoJeOaHWUi,
(hoKyCcHOE pacCTOSIHHE W ONTHYECKas CHJa JIMH3bI, NPH ONMCAHUH TNPABHIBHO TPAKTOBATh (PM3WUIECKUH CMBICI
UCTIONIb3YEMBIX BEIMYHH, NX 0003HAUCHUS W €AMHHIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAOIINE JAHHYIO (DPU3UUECKYIO
BEJINUUHY C IPYTUMH BEIIMUYNHAMU;

OIMCHIBATh M3yUYCHHBIE KBAHTOBBIC SIBJICHWS M IPOLECCH, UCIOJB3Yys (DPU3MUECKHE BEIMUHHBI: CKOPOCTD
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, SHEPrHsl M UMITyJbc (pOTOHA, MepHo] mosypaciasa,
OHEPTHs CBSI3M aTOMHBIX SIJIEp, IPH ONMCAHUH NPABHIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCTIOJIb3yEMBbIX BEJINYNH,
uX 0003HAYCHUS] U EIUHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIONINE AAHHYIO (PU3NYECKYIO BEIUYUHY C JPYTUMH
BEJINUMHAMHU, BBIYUCIISATH 3HAUEHHE (PU3NYECKON BETMYHHBI;

aHAJIM3MPOBATh (PM3MYECKUE IMPOIECCHl U SIBJICHMS, UCIONIB3Ys (U3MUECKHE 3aKOHBI M MPUHIMUIIBL 3aKOH
Owma, 3aKOHBI NOCIIENOBATEILHOTO M HapalIeNIbHOTO COEJIMHEHUsI IPOBOJHHUKOB, 3akoH JDxoynsi—Jlenua, 3akoH
AJIEKTPOMArHUTHOM WMHAYKIMH, 3aKOH IPSIMOJHMHEHHOIO pPacHpOCTpaHEHHs CBETa, 3aKOHBI OTPaKEHUsS CBETA,
3aKOHBI IIPEJIOMJICHHSI CBETa, ypaBHeHHe OWHITeWHa it (GoTodddexTa, 3aKOH COXpaHEHHWS SHEPTUH, 3aKOH
COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHWS JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHs MacCOBOTO 4HMCIa,
noctynarsl bopa, 3aKOH pagMoaKTUBHOTO pacmana, MpH 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BEIPaKEHNE 1 YCIIOBHUS (TPaHUIIbl, 00JIaCTH) NPUMEHHUMOCTH;

OTIpEZIeTIATh HalpaBJICHHE BEKTOpAa MHAYKIMH MAarHUTHOTO TOJIS HMPOBOJHHMKA C TOKOM, CHIIBI AMIiepa H
cuibl JlopeHua;

CTPOUTH M OITUCHIBATH N300paKeHHE, CO3aBaeMOe TUIOCKUM 3epKaJloM, TOHKOW JIMH301;

BBITIOJIHATh DKCIEPUMEHTHI 110 HCCIIEJOBAHUIO (U3MYECKUX SIBJICHHH W MPOLECCOB C HCIOJIb30BAHUEM
OpSAMBIX M KOCBEHHBIX M3MEPEHMI: NpH 3TOM (QOpPMYyJIHpOBaTh MpobieMy/3agady M THIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyJOBaHHMs, MPOBOJUTH ONBIT M (HOPMYIHUPOBATH
BBIBOJIBI;

OCYILIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUST PU3MUECKHUX BEJIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHbIH
Croco0 U3MEpEHUsI U HCTI0JIb30BaTh N3BECTHBIE METO/BI OLIEHKH MOTPETHOCTEH N3MEPEHUIT;

UCCIe/IoBaTh 3aBHCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIH30BAaHMEM MPSAMBIX H3MEPEHHUH: TIPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3ybTaThl MOJIYYCHHOH 3aBHCUMOCTH (PM3NUECKHX BEJINYWH B BHIC
TabnuI 1 TpaMKoB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEJOBaHNUS;

cobmonaTh TmpaBwia O€30IIaCHOTO TPyJa NPH TPOBEAECHHHM HCCIEAOBaHWH B paMKax ydeOHOTo
SKCIIEPUMEHTA, y4eOHO-HCCIEIOBATENBCKOM M MPOEKTHOH [ESATENbHOCTH C HCHOIb30BAaHUEM H3MEPUTEIBHBIX
YCTPOHUCTB 1 TaOOPaTOPHOTO 000PYIOBAHUS;

peniate pacuéTHbIC 33/a4d C SBHO 3aJaHHOW (DPU3MUECKON MOMENBIO, HCIOB3Ys (U3MYECKHE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJaul BEIOMpPATh (PU3NUECKYIO0 MOAEND, BBIACIATh (PU3UICCKUE BETHIMHBI
u (opMmynbl, HeOOXOAUMBIE IS €€ PEIICHHUs, TPOBOAUTH PACUETHI M OLIEHHBATH PEATbHOCTH MOIYYEHHOTO 3HAUCHHS
(bu3MUecKol BETMIUHBL;

pelaTth KayecTBEHHBIC 3a/1a4M: BBICTPAWBATH JIOTMYECKH HENPOTHBOPEUMBYIO LIENOYKY DPACCYKACHHH C
OIOPOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS;



UCIIONb30BaTh MPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC MH(OpMAaNMOHHBIC TEXHOJIOTHH AJISI TTOWCKA,
CTPYKTYPHUPOBAHUS, HHTEPIPETAINN U MPEACTABICHHS yd4eOHOH 1 HAyIHO-TIOMYJISIPHON MH(GOPMAIH, OITydeHHON
U3 pa3INgHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIY9IacMyl0 HHPOPMAIIHIO;

OOBACHATH NPUHIOMIBI ACHCTBUS MAIINH, NIPHOOPOB M TEXHWYECKUX YCTPOICTB, pa3inWdaTh YCIOBHS HX
6€3011acHOTO MCTIOIB30BAHNSA B TIOBCEIHEBHOM KI3HH;

NPUBOAWTH TIPUMEPHI BKIaJa POCCHHCKHX M 3apyOeXHBIX YUYEHBIX-(M3MKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM JKU3HU AT oOecreyeHns: 0e301MacHOCTH
npu o0paleHny ¢ MpuOopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKpY’Karollel cpene;

paboTaTe B TpyINE C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH, IUIAaHUPOBaTh pPaboTy TIpyYIIIbL,
palMoHAIBLHO paclpenesisiTh 00S3aHHOCTH M TUIAHUPOBATh JIESTENFHOCTh B HECTAHIAPTHBIX CUTYalUsX, a/IeKBaTHO
OLICHHMBATh BKJIAJ] KaXIOTO U3 yYaCTHUKOB IPYMIIHI B PELICHUE PACCMAaTPUBAEMON MTPOOIEMBIL.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauuyecTBo yacoB
HaunmeHoBaHue pa3aesioB U TeM DleKTpoHHbIE (I (POBbLIE)

MPOrpaMMbl Bcero Konrpoabueie Hpakruyeckue o0pa3oBaTeJIbHbIE pecypchl
padoThI padoThI

Ne i/

Paznea 1. PU3UKA U METOJbl HAYYHOTI'O ITIO3HAHUSA

11 ®du3nKa U METO/bI HAYYHOI'O TO3HAHUS 2 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 2
Pa3gen 2. MEXAHHUKA
Bubmmorexa [IOK
21 Kunevaruica > Ptips/im ed00 N TT4L0(72
bubnuorexa [TOK
22 Hlunamika ! https://m.edsc%g.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXaHHKE 6 1 1 ﬁgg:lflﬁeelazégoyﬁﬂ f41bf72
HWroro no paszaeny 18
Pa3gea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUMHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHUECKOH 9 1 bubaunoreka [JOK
TEOpPHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMHUKH 10 1 Etif??/ﬁi?sc%?ﬁ/? f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubarorexa [TOK
da3oBbIe EPEXO/IbI https://m.edsoo.ru/7f41bf72
HWroro no pazgery 24
Paznen 4. SJEKTPOINHAMUKA
41 UICKTpOCTATHIA 10 ! ]r?tytlgg:ill(;:.eeliji(]){)(.)rﬁﬂf4lbf72
42 ITocTosiHHBIM 3neKkTprdecKuit TOK. TOKU B 12 1 Bubmorexa [IOK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3
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11 KJIACC

KoJsmm4ecTBo yacoB DJIeKTPOHHBIE
Ne HanmenoBaHme pa3aesioB H TeM
u/n NpOrpaMMBI Beero KonTpoJbHbie IMpakTuueckue (uudposeie)
padoTsI padoTsl oOpa3oBaTeiibHbIE
pecypcbl
Pazgea 1. JIEKTPOAMHAMMUKA
11 MarsuTHOe noje. DIeKTpOMarHuTHast 11 1 3 Bubnmoreka [IOK
' HUHIYKIHSA https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pa3gen 2. KOJIEBAHUS U BOJIHBI
21 MexaHuyecKue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KOJeOaHUs https://m.edso00.ru/7f41c97c
bubanoreka [JOK
2.2 MexaHuuecKHe U 3JIEKTPOMAarHUTHBIE BOJIHEI 5 1 https://m.edsoo.ru/7f41c97c
bubanoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 24
Pasnea 3. OCHOBBI CIEITUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI CIIEITUANTBHON TEOPHUH 4 1 bubnmoreka [JOK
' OTHOCHTEIEHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBASI ®U3UKA
N bubnunoreka [JOK
4.1 DneMeHTHl KBAHTOBOU ONTHKHU 6 https://m.eds00.ru/7f41c97c
butnuoreka IJOK
4.2 Crpocrne atoma 4 https://m.edsoo.ru/7f41c97c
Bubnmoreka IJOK
4.3 ATOMHOE 771p0 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU
Bbutnuoreka IJOK
51 DJeMEeHThI ACTPOHOMUH U aCTPO(PU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7

Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHUE

butnuoreka IJOK

6.1 Obodmaiomee nosTopene 4 https://m.edsoo.ru/7f41c97c
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Hroro no pasgeny

4

PesepBHOE Bpems 3 \
OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 4 7 \
MHOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC
N KoauyecTBo 4acoB Jata JunekTpoHHbIe HUGPOBLIE
i Tema ypoka Beero Kontpoabnpie | TIpaktuyeckue  ooyoyyg 00pa3oBaTeabHbIE
padoTsI padoTsI pecypcbi
1 Omuka — Hayka o npupoje. Haydrsie MeTombI 1 Bbubmmorexa [IOK
MO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Pone u MecTo (1)I/ISI/IKI/IUB (hopMupoBaHUT Bubmorexa [[OK
2 COBPEMCHHOW HAYYHOH KapTHHBEI MUPA, B 1 https://m.edso0.ru/f0c33e6
MIPaKTUIECKOH NesTeIbHOCTH JIFOICH E— *
Mexanunueckoe JBikeHne. OTHOCUTENEHOCTD Bubmorexa [[OK
3 MeXaHUYeCKoro ABIKeHus. [lepeMenienue, 1 https://m.edso0.ru/f0c3508
CKOpPOCTB, YCKOPCHHE — :
. Bubnuorexa IIOK
4 PaBHOMEpHOE IPSAMOJIMHENHOE JBUKCHHE 1 https://m.eds00.ru/f0c3620
N bubnunoreka [JOK
5 PaBHOyCKOpEHHOE IIPSMOJIMHENHOE ABU)KEHUE 1 https://m.eds00.ru/f0c372e
6 CBobopHOE TajieHue. Y CKOpeHHe CBOOOTHOTO 1 Bubnnoreka IJOK
HaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 Bubnmoreka IJOK
MaTepUalbHOM TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
g ngHHI/IH OTHOCHUTEJIBLHOCTH FaJH/InIeIﬂ. 5 . Bubniorexa [IOK
HeplHaJbHbIe CUCTEMBI oTcueTa. [lepBblii https://m.eds0o.ru/f0c3bes
3aKkoH HproTOHa
9 cun Bropor savon Huorom o arepramoil 1 buGmnorera LIOK
oK https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HproTOHA U1 MaTepraabHbIX 1 Bubmmorexa IIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUPHOro TAroreHusi. Cuia TIKEeCTH. 1 Bubmmoreka [IOK
[epBas KocMuUecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Bubnmoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
13 Cuna tpenust. Koagdument tpenus. Cuna 1 Bubmmorexa [IOK
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14

15

16

COIIPOTUBJICHUA TTPU ABUKCHUU TEJ1a B KUIKOCTU
WJIN ra3c

IlocTynarenbHOE U BpalaTeabHOE JBUKEHHUE
abcorroTHO TBEPAOTO Teaa. MOMEHT CHITBL
IIneuo cuinbl. YcnoBus paBHOBECUSI TBEPAOTO
Tena

MMnynbec MaTepuanbHOM TOUKH, CUCTEMBI
MaTepuaabHbIX ToueK. ViMITynbe cHitbl. 3aKOH
COXpaHEHHs UMITyJIbca. PeakTHBHOE JIBIKCHNE
Pabota 1 momHOCTH cribl. KnHeTnueckast
SHEprust MaTepuaisHoif Toukn. Teopema 06
W3MEHCHHH KHHETHIECKOH 3HEPTHU

https://m.edsoo.ru/ffOc3f76

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c41a6

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c43d6

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c4502

17

[TorenuunanvHas sHeprus. IlorenuuanbHas
SHEprus ynpyro aehopMUPOBAHHON MPYKUHBL.
[oTennmansHast SHEPTHA Tela BOIH3H
MOBEPXHOCTU 3€MJIIU

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

[loTeHanbHBIC ¥ HENOTECHIIUATLHBIC CUJIBL.
CBs13b pa6OTI>I HCTIOTCHIHUAJIbHBIX CUJI C
H3MCHCHHUEM MEXaHHIECCKOU OHEPIrun CUCTCMbL
Tell. 3aKoH COXpaHCHUA MEXaHUISCKOI OHEPIrun

bubanoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas pabota «lcciaemoBanue CBI3U
pabOThI CUJIBI C U3MECHEHUEM MEXaHUYECKOM
DHEPTUH TENIa Ha IPUMEPE PACTHKEHUS
PE3UHOBOTO KT'yTa»

20

21

22

23

KontponsHas padorta o teme «Kunemaruka.
Jlunamuka. 3aKOHBI COXPAHCHHS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-
KMHETUYECKOH Teopuu. BpoyHOBCKOE ABM>KEHUE.
Mudpdysus

XapakTep JBMXKEHUS U B3aUMOJICHCTBUS YaCTHIL
BemlecTBa. MoJenu cTpoeHus ra3os, XKUAKOCTEH
U TBEPIBIX TEI

Macca monekyin. KonnuecTBo BelecTa.
ITocTosiHHas ABoraapo

butnuoreka IJOK
https://m.edsoo.ru/ff0c4b74

butnuoreka IJOK
https://m.edsoo.ru/ffOc4dc?

24

TennoBoe paBHOBecue. Temmneparypa u e€
uszmepenue. [llkana temneparyp Llenbcus

25

Wneanbuerii raz B MKT. OcHOBHOE ypaBHEHUE
MKT

butnuoreka IJOK
https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TemMIiepaTypa Kak Mepa cpeHein

Bbubnanoreka [JOK

26 KIHETHECKOH SHEPTUM ABIDKCHHS MOTICKY L. https://m.eds0o.ru/f0c511e
VYpaBuenue MenneneeBa-Knaneiipona

27 3akoH JlanbroHa. ['a30BbIC 3aKOHBI
JlabopatopHas pabota «cciaenoBanne

28 3aBHCHMOCTH MEXIy ITapaMeTpaMi COCTOSHUS
Pa3peKSHHOTO ra3a»

29 M3omnpoueccel B HacaNbHOM Ira3e U uxX Bubnmoreka [IOK
rpaduueckoe MpeICTaBIecHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHs 9HEPrus TEPMOAMHAMUYECKOU

30 CUCTEMBI U cIIOCOObI €€ u3MeHenus. Konnuectso Bubnuorexa IIOK
TEIUIOTHI U paboTa. BHYTpeHHSIsI SHEPTHSI https://m.edsoo.ru/ff0c5952
OJTHOATOMHOT'O MJI€aJbHOTO ra3a

31 Buns! Teronepenaun bubmorexa LIOK

A ek https://m.edso00.ru/ff0c5¢c36

o | Yt st Ko B 10K

P perate. Al https://m.edso0.ru/ff0c5¢c36
poriecc
IlepBblii 3aKOH TEPMOJUHAMUKY U €TO Bubmmorexa [IOK

33 .

MPUMEHEHHE K U30MPOoIeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporecco B npupojie. Bropoii Bubmmorexa [IOK
3aKOH TEPMOJANHAMHUKHU https://m.edsoo.ru/ff0c6230

N N bubnunoreka [JOK

35 ITpunnun nevicteus u KI1J[ TernnoBoi MamyHel https://m.eds00.ru/ff0c600a

36 Hwuxn Kapro u ero KIT/T

37 OKonorn4eckue IpoOIeMbl TETNIOIHEPTETHKU

38 O6o06maromnuii ypok «MoJekyssipHast Gru3nka. bubnunoreka [JOK
OCHOBBI TEPMOJUHAMHUKUY https://m.edsoo.ru/ff0c6938

39 KonTtponsHas pabora o reme «MonekymsipHast Bubmmorexa IIOK
¢dmsuka. OCHOBBI TEPMOTMHAMHUKID https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3oBanne u koHAeHcams. Mcnapenue n Bubmmorexa IIOK
KHUITCHHE https://m.edso0.ru/ff0c63b6

a1 AOCOII0THAS ¥ OTHOCHUTENIbHAS BIAXKHOCTh bubnuoreka IJOK
BO3ayxa. HachimeHHEIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. KpI/ICTaﬂJ}I/I‘IeCKHe n amopQHbIe Bubmiorexa LJOK

42 Tena. AHM30TPOIHS CBOMCTB KPUCTAIIIOB.

)KI/I,Z[KI/IC KPpUCTAJIJIBI. COBpCMCHHHe MaTepuaJibl

https://m.edsoo.ru/ff0c65f0
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IInaBneHue u KpucTajlii3anus. VY nenpHas

Bbubanoreka [JOK

43 temiora riasneHus. CyGnumarius https://m.edsoo.ru/ff0c6708
Bubnmoreka IIOK
44 YPaBHEHHE TeIOBOIO bananca https://m.edso0.ru/ff0c6820
DneKTpu3amys Tell. DIIeKTpudecKuii 3apsia. [Isa Bbubmmorexa [IOK
45 .
BHU/IA DJICKTPUUCCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKH, AUIIEKTPUKH U MOTYIPOBOIHHUKH. Bubnmoreka [IOK
46 .
3aKOH COXPaHCHHS JISKTPUUESCKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 Bsaumopeiictue 3apsnoB. 3akoH KynoHa. Bubnmoreka [IOK
ToueuHbI IMEKTPUIECKHI 3apsia https://m.edsoo.ru/ffOc6ces
4 Tpmmm cynepmosmiint srexpsee osei BuGmorexa LIOK
DUHTHT CYHepIosHi P ' https://m.edsoo.ru/ff0c6df2
JIunuy HanpsKEHHOCTH
49 Pabora crit AIeKTpOCTaTHIECKOTO TIOJIS. Bubmmorexa [IOK
TTorenumain. Pa3HOCTh ITOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 SIIZ:(I)(];OI([)I;?:Tﬂnzeﬂcﬁ)ﬁﬁiiKzianeKT naecKas bubamorexa LIOK
p ’ P https://m.edso0.ru/ff0c7018
POHHUIIAEMOCTh
i Bubnuorexa IIOK
51 Snextpodukocts. Korercarop https://m.edso0.ru/ff0c7126
52 DNeKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
DHeprus 3apsHKEHHOTO KOHJIEHCaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopatopHnas pabota "M3mepeHue
3JEKTPOEMKOCTH KOHJeHcaTopa"
IIpuHuMn neHCTBUS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapara,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHIECKAS
3ammTa. 3a3eMIICHHE JICKTPOIIpHOOpOB
OneKTpUuUecKuil TOK, yCIOBHS €ro
cymectBoBaHus. [TocTosHHbIN Tok. CHia ToKa.
55
Hanpsxenne. Conpotusnenue. 3akod Oma Juis
y4yacTKa elH
[TocnenoBarenpHOE, TapaenbHOE, CMEIIaHHOE
56 COEJITHEHHUE MTPOBOIHUKOB. JlabopaTtopHas Bubmmoreka [IOK
pabota «3y4eHrne CMENIaHHOTO COCIMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY
57 PaboTa 1 MOITHOCTB AJIEKTPHUECKOTO TOKA. Bbubmmorexa IIOK

3axon [[xoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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3axoH OMa A7l TOJTHOM (3aMKHYTOH)
anekTpuueckoii nenu. Koporkoe 3ambIkaHue.
Bbubnanoreka [JOK
58 JlabopatopHas padota «M3mepenne 3/1C 1 https://m.eds00.ru/f0c7ae0
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHHUS
OJeKTpOoHHAs! MPOBOAUMOCTB TBEPIBIX
59 METaJUIOB. 3aBUCHMOCTH CONPOTUBIICHHS 1
METAJUIOB OT TEMIIEPaTyphI.
CBepXIpoBOIMMOCTD
60 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1
JJIEKTPOHHBIX ITYYKOB
o | momwosms i cobemomtas s | B L1OK
POBOA ’ P peXona. https://m.edsoo.ru/ff0c84ae
[TorynpoBoAHUKOBBIE IPHOOPHI
o | Sl ox o e | B LOK
p ’ P https://m.edsoo.ru/ff0c82ba
JIUCCOIIHAITUS. DICKTPOIIN3
63 DnexkTpuueckuil Tok B razax. CaMoCTOSTeNbHBII 1 Bubnuorexa IIOK
Y HECaMOCTOATEIbHBIN pa3psa. Monaus. [lnazma https://m.edsoo.ru/ff0c84ae
o | Someome mibopu uyemoienane | B LOK
P P P https://m.edsoo.ru/ff0c86fc
6e3omacHoOCTH
N bubnunoreka [JOK
65 O06o0maronuil ypok «IJIEKTPOTHHAMHUKAY 1 https://m.eds0o.ru/f0c88be
o | Romponma o s o nerpoenms. | 1 B LOK
P ' https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbIX Cpeaax»
67 Peseprublit ypok. KonTpomsHas paborta o Teme 1 Bubmmoreka [IOK
"DnekTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHbIil ypok. O600maromuii ypok mo TeMam 1 Bubmmorexa IIOK
10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME 68 3 3
11 KJIACC
N KoauuyecTBo yacoB Jara JJIeKTpOHHBIe NH(POBLIE
A Tema ypoka Konutposnbueie  IpakTHueckne oGpasoBaTe/bHbIE
n/n H3y4YeHUs
padoTsl padoTsbl pecypcbi

ITocTossHHBIE MArHUTHI U X B3aMMOJICHCTBHE.

butnuoreka IJOK
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MaruautHoe none. Bektop MarHuTHOI
HHAYKIUH. JIMHIM MarHUTHONH MHAYKLIWU

MarsauTHoe 1oJje TIIPOBOJHHKA C TOKOM. OneIT

https://m.edso0.ru/ff0c9778

Bubnmoreka [IOK

2 Dpcrena. B3anmoneiicTBre MPOBOIHUKOB C
peTen A POBO https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopnas pabota «/3ydenne Bubmmoreka IIOK
MAarHATHOTO TIOJISL KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBE MATHUTHOTO TIOJIS HA MMPOBOJIHUK C
4 TokoM. Cuna Amriepa. JlabopatopHas padora Bbubmmorexa [IOK
«HccenenoBanye IeUCTBUAS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
eliCcTBHE MAarHUTHOTO TIOJIS Ha JIBHK ToCst
5 ila sSDKCHHYIO yactuiy. Cuia HO}ICH ;/ w bubimorexa LIOK
P Y 1y PCHIA. https://m.edsoo.ru/ff0c9df4
Pabora cunet JlopeHna
DeKTpoMarHuTHas HHAYKIus. [1oTok
6 BEeKTOpa MarHUTHOH HHIyKIMH. DJ(C
HHAYKIUH. 3aKOH 3JCKTPOMAarHUTHON
nanykuuu @apanes
7 JlabopaTopnas pabota «McciaenoBanue Bubnuorexa IIOK
SIBJICHUS SIEKTPOMATHUTHOW MHITYKIIHID) https://m.edsoo.ru/ff0cal50
WHAyKTHBHOCTD. SIBIICHHE CAMOMHIYKIIHH.
8 OJ1C caMOMHAYKLIMU. DHEPTUSI MAarHUTHOTO Bubnuoreka IIOK
TOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJjie
TexHUYECKHE YCTPOWCTBA U UX IPUMCHEHUE:
9 ITOCTOSTHHBIC MarHUTEHI, JJIEKTPOMAarHUTEI,
3JIEKTPOABHUraTE b, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS I€UYb
O6o6maromuii ypok «MarHUTHOE TTOJIe. Bubnuoreka IIOK
10 .
DIEKTPOMArHUTHAS] HHIYKIIUS https://m.edsoo.ru/ff0cab82
11 KonrponbHas pabora 1o teme «MaruutHoe Bubnmoreka LIOK
moJie. DICKTPOMAarHATHASI WHIYKIHSD https://m.edsoo.ru/ff0cad58
CB00O0gHBIE MEXAaHUYECKHUE KOJICOAHMS.
l'apmonnueckue koie6anus. Y paBHEHHE Bubmmorexa IIOK
12 " .
rapMOHHYECKHX KoJjebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPTHU
JlaGoparopnas pabota «MccnenoBanue
13 3aBHCHUMOCTH IIEPHO/Ia MAJIBIX KOJIeOaHni

T'py3a Ha HATHU OT AJIMHBI HUTU U MaCChl
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rpy3a»
Konebarenpusrii koHTyp. CBOOOIHBIE
9JIEKTPOMAarHUTHBIE KOJIeOaHUs B HACATLHOM

Bubnmoreka IIOK

14 K0JIe0aTEILHOM KOHTYPE. AHAIOTHS ME
yp Y https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMH U JICKTPOMATHUTHBIMU
KoJIeOaHUSIMU
®dopmyna Tomcona. 3aKoH coOXpaHEHUS
15 3Hep rIZH B HJICaJIbHOM KOJIe6aTEJILHOM bubmorexa HOK
p A https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBnenne 0 3aTyXarOMMX KOJICOaHUIX.

16 BrIHyXIeHHBIC MEXaHUIECKHE KOJIeOaHs. Bubnmoreka IIOK
Pesonanc. BoiHyx/eHHbIe https://m.edsoo.ru/ffOcbb86
AJIEKTPOMAarHUTHEIE KOJICOaHUs
[lepemennsiii Tok. CUHYyCOUIaNbHBIN
NepeEMEHHBIN TOK. MOILITHOCTh EPEMEHHOTO Bubnmoreka IIOK

17 o .

TOKa. AMIUTUTYTHOE U JIeiCTBYIOIIEe https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAIIPSHKCHUS

18 Tpauchopmarop. [IponsBoacTso, nepenava u
mOTpeOIIeHNE ANEKTPHYSCKON SHEPTUH
VYCTpONUCTBO M IPAKTHUECKOE MPUMEHECHHUE

19 3JIeTI? quCKorop3BOHKa reHe ETO a bubnmorexa LIOK

P > PeHepaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JJMHHUM dJIeKTporepeaayd
DKOJIOTUYECKUE PUCKU TTPH MIPOU3BOJICTBE

20 aneKTposHeprun. KynbTypa ucnosap30BaHus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM KU3HU
MexaHIUYECKUE BOJHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocth bubnunoreka [JOK
pacIpoCTpaHEHUS U JTMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
IomepeyHblie 1 PO IOIbHBIC BOTHBI
3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYKa. Bubmmorexa [IOK

22 .

Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBA U Bubnmoreka [IOK
ckopocTb. 11Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 TIpHUHIUIIBI PAUOCBSI3H U TEJICBHICHHUS.

PazButue cpencts cBsa3u. Pagnosnokanus
butnuoreka IIOK

25 Kontponsuas padora «Koyiebanus ¥ BOJTHBI»

p p https://m.edsoo.ru/ffOcc6f8

26 [IpsiMonmHeHOE pacTipoCTpaHEHHE CBETa B bu6mmorexa IIOK
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OAHOPOJHOM cpefe. ToUeUHbIH HCTOUHHUK
cBeTta. Jlyd cBeta

OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHHS CBETA.

https://m.edsoo.ru/ff0cd350

27 IMocTpoenne n300pakxeHNH B IIIOCKOM bubmorexa LIOK
P P https://m.edsoo.ru/ff0cd4e0
3epkane
| Do e Tommo: sy e B 10K
P - pe 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTopuas pabora «/3mepeHue Bbubmmorexa [IOK
MOKa3aTessl MPETOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ocTpoenne n3obpakeHni B TUH3E. Bubnuorexa IIOK
dopmysia TOHKON JHH3BI. Y BEIHUCHHE JIHH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHnas pabota «McciaenoBanue
CBOMCTB M300pakeHU! B JTHMH3AX)
Hucniepcus ceera. CIIOKHBIH COCTaB OeIoro
32 cBeta. L[Ber. JlaboparopHas padorta
«HaOmonenne qucnepcnu cBeTay
33 WuTepdepentus ceeta. uppaknus cBeTa. Bubmmorexa [IOK
Jubdpakimonnas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocts cBeTOBBIX BONH. Ilosspusanus bubmmorexa IIOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTHueckue MpuOOPHI M YCTPOHCTBA U
YCJIOBHSI X 0€30MaCHOTO PUMEHEHHUS
3 exammen. Hoerynars cnertaninon eopin Bubmotera LIOK
i J B p https://m.edso0.ru/ff0cf862
OTHOCHTEJLHOCTH
37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. Bubnuoreka IIOK
3ame/ieHIe BPEMEHH U COKPAIIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
| S ok Buorea 10K
Ll P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsl HOKOSI
39 Kontpomnsras pabota «Ontrka. OCHOBBI Bubmmorexa IIOK
CIIEIMATPHON TEOPHH OTHOCHTEILHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. ®opmyna [Inanka. Dueprus u Bubmmorexa IIOK
HUMITYJTEC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpeITHE U HeclieoBanue GoTodddekra. Bubmmorexa [IOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsI poTodddexra. YpaBHeHUE bubmmorexa IIOK
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DiiHmreitHa 1 pororpdexra. «KpacHas
rpanuna» Goroaddexra

Hasnenune cBeta. OnbiTel I1. H. JIeGenena.

https://m.edsoo.ru/ff0d015e

Bubnmoreka IIOK

43 XUMHUECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U MPAKTUIECKOE

44 puMeHeHne: GOTO3IEMEHT, (HOTOTaTINK,
coHeYHas OaTapest, CBeTOANO

45 Pemenue 3ana4 mo teme « 3J€MEHTHI Bbubnanoreka [JOK
KBAHTOBOM OTITHKIY https://m.edsoo.ru/ff0d0302

| ponemeron Touo Omms B LOK

pLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas MOJENb aTOMA
bubanoreka [JOK
4 Hoctysaret bopa https://m.edsoo.ru/ff0dOafa
o | omenmrmens oo B LOK
pexon A P P https://m.edsoo.ru/ff0d0afa
IOpyroii. Bumbl criekTpoB
o | SO coloma e Doz B LOK
P - NOPHYCKYIAD - ’ https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHY)KICHHOE U3TyICHUE
o | ememepmermmen, onm Bumerra LOK
POOPA ped https://m.edsoo.ru/ffod0fd2
PaINOAKTHBHOTO U3TYYCHHUS
CaoiicTa anbda-, bera-, raMMa-n3IydeHHs.

51 BinsiHue pagjuoakTUBHOCTU Ha JKUBbIE
OpTaHU3MEI
OTKpBITHE IPOTOHA U HEUTPOHA. 30TOMEI.

52 Anbda-pacnaj. INeKTPOHHBII 1 bubmmorexa IIOK
MO3UTPOHHBIH OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
H3Ty9IeHHE
DHeprust CBs3U HYKIIOHOB B siipe. SlnepHbie

53 peakuuu. SnepHsriii peaktop. [Ipodnemsr, bubnmoreka [JOK
MEPCIICKTUBBI, SKOJOTHUECKHE ACTICKTHI https://m.edsoo.ru/ff0d1356
SJIEPHOM HEPTETUKU
OnemeHTapHble YacTULbl. OTKPHITHE
MO3UTpoHa. MeTo Ikl HAOMIOICHUS U Bubniorexa [IOK

54 perHCTpaIiy dJIEMEHTAPHBIX YaCTHIL.

Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMo/ieiicTBus. EquHCTBO (hnzmueckoit

https://m.edsoo.ru/ff0d0e38
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55

56

KapTHUHBI MUpa»

Bun 3Bé3ga0T0 Heba. Co3Be3nus, sSpKue
3BE31b], IUIAHETHI, UX BUAUMOE IBU)KECHHE.
ConHeyHas cucTeMa

Comuane. ConHedHas akTHBHOCTE. VICTOYHHK
sHeprun CoHIA U 3BE3]

57

3BE37bI, UX OCHOBHBIE XapaKTEePUCTUKH.
3BE37bI INIABHOW MOCIE0BATEIEHOCTH.
Buytpennee crpoenue 38¢31. CoBpeMeHHBIE
TIPEACTABIICHUS O MIPOUCXOKACHUH U
sBommonun ConHIA H 3BE31

58

Mnieunslii [1yts — Hama ["anaxTuxa.
[Tonoxenue u nemwxenue ConHIa B
lanakruke. ['anaktuku. Y€pHbie ABIPHI B
SIIpax raJlakTHK

59

Bcenennas. Paszoeranue ranaktuk. Teopus
Bonbuioro B3peiBa. PenukroBoe u3iyuyeHue.
MeraranakTuka

60
61

62

Hepemennsie npo0diaeMbl acTpOHOMUHN

KontponpHas padora «31eMEHTHI
ACTPOHOMHH M acTPOPHU3UKI

O6o6maromuit ypok. Ponb ¢husnkn u
a4CTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIUAIEHON M 3THICCKOM
cthepax nesITeIbHOCTH YeI0BeKa

63

O6o6maromuit ypok. Poip u mecto puzuku u
ACTPOHOMHH B COBPEMEHHON Hay4HOI
KapTHHE MHpPa

64

O6o6maromuii ypok. Poib dhusndeckoit
Teopud B GOPMHUPOBAHKH MTPEICTABICHHUHA O
(bu3nYeCKO KapTHHE MUPa

65

O6o0maromuii ypok. Mecto Gpu3nieckoi
KapTHHBI MHpa B O0IIEM Py COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX HpelICTaBJ'ICHI/Iﬁ (6]
MIPUPOJIC

66
67

PesepBHblil ypok. MaraurHoe nosie.
ONeKTpOMarHnTHast HHAYKIUS

Pesepsusbiit ypok. Ontuka. OCHOBBI




CHeHHaﬂLHOﬁ TCOPUU OTHOCUTCIILHOCTU

68 Pesepnsrit ypox. KBanToBas pusmka. 1 Bubmmorexa [IOK
DIIeMEHTBI ACTPOHOMHUH M aCTPO(GHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TPOLECCA
OBA3SATEJBHBIE YUEBHBIE MATEPUAJIBI VIS1 YYHEHUKA

» ®u3uka, 10 kmace/ KacesHoB B.A., O0mmecTBo ¢ orpaHIYeHHOI 0TBETCTBEHHOCTRIO «[JPODAY; AKiroHepHOE
obmectBo «M3matenscTBo «IIpocBemenme»

» ®m3uka, 11 xracc/ KacestHoB B.A., O0mmiecTBO ¢ orpaHIYEHHON O0TBETCTBEHHOCTEIO «/IPODAY»; AkunonepHoe
obmectBo «M3natenscTBo «IIpocBemenme»

METOJUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA

IIporpamma kypca dusuku qis 10—11 knaccos. ba3oseriit yposens (aBTop B. A. KacesroB) YMK «®wuzuka. 10
ki1acc. ba3zoBslii ypoBEHbY

1. ®usuka. 10 xnacc. ba3oBelil ypoBeHb. YUeOHUK ¢ 3JICKTPOHHBIM MpuiioxenueM (aBTop B. A. KacksHoB).

2. ®msuka. 10 knacc. basossiii yposenb. MeToamdyeckoe nocobue (aBrop B. A. KacesiHOB).

3. ®usuka. 10—11 xiaccel. bazossrit yposens. Terpaap s nadoparopHbeix padot (aBropsl B. A. KacesHos, B. A.
Koposun).

4. ®msuka. 10—11 xmaccsl. ba3oBsnii ypoBeHs. KoMrurekT TeTpaneii st KOHTPOIBHEIX paboT (aBTop B. A.
KacbsHOB)

5. ®uzuka. 10 kmace. Jlugaktudeckue KapTouku-3ananns (aBTopel M. A. Ymrakos, K. M. YmrakoB).
YMK «®usuka. 11 knacc. ba3oBblit ypoBeHb»

1. ®usuka. 11 kmacc. bazoBrIil ypoBeHb. YUeOHHUK C 3JCKTPOHHBIM IpritoskeHueM (aBTop B. A. KacesHOB).

2. ®usuka. 11 knacc. basosslii ypoBens. MeToauueckoe nocobue (aBrop B. A. KachsiHoB).

3. ®usuka. 10—11 knaccel. bazosslit yposenb. Terpans s 1adboparopHbix pador (aBTopsl B. A. Kacesnos, B. A.
Koposun).

4. ®usuka. 10—11 xaccsl. ba3oBelif ypoBeHb. KoMIuiekT TeTpaaeif 111 KOHTPONbHBIX paboT (aBTops! B. A.
Kacesnos, 1. B. Urpsimos).

5. ®uzuka. 11 kmace. Jlugakrudeckne KapTouku-3ananns (aBTopel M. A. Ymrakos, K. M. YmrakoB).
OUD®POBBIE OBPA3SOBATEJIBHBIE PECYPCBHI U PECYPCBI CETU HUHTEPHET

1 http://nsportal.ru - coranbHast ceTh pabOTHHKOB 0Opa30BaHuUsI.

2 http://markx.narod.ru/pic/ - ¢pu3uka B mxose.

3 http://festival.1september.ru/articles/ - pectuBans neparornueckux unein «OTKPBITHIA YPOK».

4 http://www.fizika.ru/ - caiit nust yaureneit pu3nMKu U UX YUEHHKOB.

5 http://www.physics.ru/ - maTepuasi o Gpu3uke.

6 www . ege .edu.ru - uapopmanuonnsiii noprai EI'D.

7 http :// school - collection . edu . ru / - exunas xosekuus I{OPoB






