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HNOACHHUTEJIbBHAA 3AITHCKA

[Tporpamma no ¢u3uke 0a30BOr0 YpOBHS HAa YPOBHE CPEAHEro OOLIEro
o0pa3oBaHHus pa3paboTaHa Ha OCHOBE MOJIOKEHHH M TpeOOBaHUI K pe3ysibTaTaM
OCBOCHHA OCHOBHOHM 00pa30BaTeNbHONH MporpaMMmel, npeacraBieHHbBXx B OI'OC
COO, a take ¢ yuérom ¢eagepanpHoii paGodeil mporpamMmbl BOCIIHTAHUS M
KOHLCNUHMHU MpenojaBaHus yueObHoro mpeamera «Pusnka» B 00pa3oBaTeNbHBIX
OpraHv3auuax Poccuiickon depepauni, peanu3yoWmnx OCHOBHEIE
o0pa3oBaTeNnbHbIC IPOTPAMMEI.

Conep>xaHnue MporpaMMbl MO (PU3MKe HAMpaBAeHO Ha (POPMHUPOBAHHUE
€CTECTBEHHO-HayYHOH KapTHHBI MHpa oOy4aromuxcs 10-11 xmaccoB mnpu
o0y4yeHHUH uX (PU3NKE HAa 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-JAEATENIEHOCTHOIO
noaxona. I[Tporpamma no ¢msuke cooTBeTcTBYyeT TpeOoBanusam OI'OC COO k
[UIAHUPYEMBIM JIHYHOCTHBIM, MPEAMETHBIM M METanpeAMETHBIM Pe3yibTaTam
Oo0y4yeHHsA, a TAKKE YYNTBHIBACT HEOOXOAMMOCTH PEeATH3ALMH MEKIPECOAMETHBIX
cBs3ell (PU3MKH C €CTECTBEHHO-HAYYHBIMM Yy4ueOHBIMH mpeaMeTamu. B Hei
OTIPEIENAIOTCA OCHOBHBIC LENH H3YYCHHUS (PUBHKH HA YPOBHE CpeaHero oluero
o0pazoBaHHA, TNIAHUPYEMBIC PE3YIBTATHL OCBOCHHUS Kypca (PM3MKU. JTHYHOCTHBIC,
METAMPEAMETHEIE, TPEAMETHEIE (HAa 0a30BOM YpPOBHE).

[TporpamMma mo (pM3HKe BKJIFOYAET:

e TUTAHUPYEMBIC PE3yJIBTATHl OCBOCHHS Kypca (pu3ukn Ha 6a30BOM YPOBHE, B

TOM YHCJIE NPEAMETHBIE PE3YIBTATHI N0 roJaM o0y4eHus,

e coaepxkaHue yueOHOro npeaMera «®@usrka» o rogaMm 00y4eHHsL.

®u3nka Kak Hayka o0 Hanbonee oOlWmMX 3aKOHAX TPUPOABI, BHICTYINAs B
Ka4yecTBe y4eOHOro MpeaMeTa B IKOJIE, BHOCUT CYIUIECTBCHHBIN BKIIAJ B CHCTEMY
3HaHu# 00 okpyskaromweM Mupe. LLKombHEIH Kype GM3UKN — cCHCTEMOoOpa3yowuii
IJI €CTCCTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MMOCKOJIBKY (PH3UUECKUE 3aKOHBI
JeXKarT B OCHOBE MPOLECCOB M SBJICHUI, HM3Y4YaeMBIX XUMHEH, OHOJIOTHEH,
¢usmuyeckoii reorpapueli U acTpoHoMueH. Ccmonb3oBaHME W AKTHBHOE
MpUMEHEHHE  (PU3MYECCKUX 3HAHUN  ONpENENAET XapakTep M pPa3BUTHE
pasHOOOpasHBIX TEXHOJNOTMH B c(epe 3HEPreTHKH, TPAaHCIOPTa, OCBOCHUSA
KOCMOCA, TIOJNIYyYEHHS HOBBIX MAaT€pHANOB C 3aaHHBIMH CBOICTBaMH M JPYruUX.
H3yuenne (U3HKH BHOCHT OCHOBHOH BKIaag B (OPMHPOBAHHME €CTECTBEHHO-
HAy4YHO#H KapTMHBI MHpa 00ydalomuxcs, B GOPMHPOBAHHE YMEHWH TPHMCHSTDH
HAYYHBIH METO/ MO3HAHUA [TPH BHIMOJIHEHHN UMH Y4eOHBIX HCCIICIOBAHUMA.

B ocHOBY kypca ¢u3MKH AJI1 YPOBHS cpengHero odmero odpazoBaHud
MOJIOKEH PpAJ HACH, KOTOPBIE MOKHO paccMarTpMBaTh Kak TPHHLMIBL €ro
MOCTPOCHHUS.



Hoea yeaocmnocmu. B COOTBETCTBHH ¢ HEH Kype SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3fieNoB (PM3UKHU, BKIIFOYAET KaK
BOIIPOCHI KJIACCHYECKOH, TaK U COBPEMEHHOH (PU3HKH.

Hoea zenepamnuzayuu. B cOOTBETCTBHM C Hell Marepuan Kypca (pU3UKH
O0BECAMHEH BOKpPYr (u3Hueckux Teopuil. BenymmuMm B Kkypce sBmiercs
dbopMUpOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHAX MATE€PHH, BELICCTBE U
IoJIe.

Hoes eymanumapuszayuu. EE peamusaums OPEANONaracT HCIOIB30BAHUE
TYMAHHTAPHOTO MOTCHUHANA (PU3MYECKOH HAYKH, OCMBICIICHWE CBA3M Pa3BUTHSA
$uzukn ¢ pa3BuTHEM OOWIESCTBA, a TAaKKE C MHPOBO33PCHUCCKHMH,
HPABCTBEHHBIMH H 3KOJIOTHUYECKUMHU NPOOIEMaMH.

Hoea npuxnaonou  Hanpaerenwocmu. Kypc (M3MKM  [peamonaract
3HaKOMCTBO C HIMPOKHM KPYrOM TEXHHYECKUX M TEXHONOTHYECKHX MPUIOKEHUIA
H3YYEHHBIX TCOPHIH U 3aKOHOB.

Hoea sxonozusayuu peanusyercs TMOCPEACTBOM BBEACHHA JJICMEHTOB
COACPKAHMA, MOCBAIIEHHBIX OKONOTHYECKUM MPOOIEMaM  COBPEMEHHOCTH,
KOTOPBIC CBA3aHBI ¢ PA3BUTUEM TEXHUKH W TEXHOJNOTHH, a TAKKE OOCYXKICHHA
MpoGJIEM PaLMOHANBHOTO IPUPOAOTIONB30BAHUS U 3KOIOTHYECKOH OE30MaCHOCTH.

CTep)KHEBEIMM DJIEMEHTaMM Kypca (PH3HMKH Ha YPOBHE CpeaHEro od1ero
00pa3oBaHUs ABIAKOTCS (PU3HYECKHE TEOpHH ((POPMHPOBAHHE NPEACTABICHHH O
CTPYKTYpe MOCTpoeHUs (PU3MYECKOH TEOPHH, poiaH (PYHAAMEHTANBHEIX 3aKOHOB H
MPUHIIMIIOB B  COBPEMEHHBIX TNPEACTAaBICHHAX O MPUPOAE, TpaHHUIax
MPUMEHUMOCTH TEOPUH, [N OMNHCAHUSA ECTECTBCHHO-HAYUHBIX SABJICHHH U
IPOLIECCOB).

CuCTEMHO-IEATENBEHOCTHBIN MOAXOA B Kypce (M3UKA peanus3yeTcs MpeKae
BCETO 32 CYET OPraHH3ALMH SKCIICPHUMEHTANBHOW IACATENBHOCTH OOYYaloLMXCA.
Hns  Ga30BOoro ypoBHA Kypca (M3MKH — 5TO HCIOJB30BAHHE CHCTEMBI
(POHTANTBHBIX KPATKOBPEMEHHBIX OJKCHEPUMEHTOB M JaObOparopHeiX palor,
KOTOpBIE B IporpamMme mo (pusnke o0BEAUHEHBI B OONIMI COUCOK YYSHUYECKHX
MpakTH4YeCKUX paboT. BelAeNneHHE B yKa3aHHOM NEpeyHe Ta0OpaTOpPHBIX padoT,
MPOBOAMMBIX JUIS KOHTPOAA U OLEHKH, OCYIIECTBIAETCS YYACTHHUKAMU
00pa3oBaTeNIBHOTO MPOIECCa HCXOAd U3  OCOOECHHOCTEH TIAaHHPOBAHHA U
ocHallleHuss KaOuHeTa ¢uszuku. Ilpu 3>TOM  00eCTeUMBAETCA  OBJIAJACHHE
o0y4aloUMUC] YMEHHSIMHU TIPOBOANTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCHUMOCTEH (PU3MYECKUX BENMYMH M MOCTAHOBKY OMBITOB MO TPOBEPKE
MPe A0 KEHHBIX TUITIOTES.

Bonplioe BHHMAaHWE YICMACTCA PELICHUIO PACUYETHBIX H KAUYECTBEHHBIX
3agad. Ilpy 3TOM Ui pacyETHBIX 3aAa4y MPUOPHTETOM ABMIAIOTCA 3aJa4d C SIBHO
3aJaHHON (pr3nUecKoll MOIENBIO, TO3BOMSIOIINE IPHMEHSITh H3YUCHHBIC 3aKOHBI H



3aKOHOMEPHOCTH Kak M3 OJHOTO pasaena Kypca, Tak W MHTETpUpys 3HAHHUA W3
pasHBIX pa3fenoB. g KaYeCTBEHHBIX 33/1a4 NPHOPUTETOM SIBIIAIOTCS 3a/laHHs Ha
O0BACHEHHE TPOTEKAHUS (PM3MUECKUX SABICHUI M TPOLECCOB B OKPYKAMOIUICH
XU3HH, Tpelyromue BbIOOpa (PU3MYECKOH MOAEHM A CUTYallMd NpPaKTUKO-
OPHECHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpedopaHuamu PI'OC COO Kk marepHasibHO-
TEXHHYECCKOMY OO0ecmedYeHH0 Y4YeOHOro mpouecca ©0a30BBIii YPOBEHB Kypca
(U3HKN HA YPOBHE cpeaHero obwmero o0pa3oBaHua JOJKEH N3Y4YaThCs B YCIOBHSX
MPEeAMETHOrO KabuHeTa (U3MKM UIW B YCJIOBHAX WHTETPUPOBAHHOIO KaOMHETA
MPEIMETOB €CTECTBEHHO-HAyYHOro uukiaa. B kabunere (PU3MKM AOKHO OBIThH
HeoOX0oauMoe JTa0opaTopHOe OOOpYNOBaHWE /IS BBHIMOJHEHUS YKa3aHHBIX B
MporpaMMe 1o (PU3HUKE YUCHUYECKUX MPAKTHUECKUX paloT U AEMOHCTPALMOHHOE
000pyA0BaHHE.

JleMOHCTpauHoHHOe  000pyAoBaHUHE (OPMHUPYETCA B COOTBETCTBHU ¢
MPUHLMIIOM MHHHUMATBHOH  JOCTAaTOYHOCTH MW 00ECNEedMBacT TOCTAHOBKY
MEPCUNUCIICHHBIX B MporpaMme 1o QHU3MKE KIOYECBBIX ACMOHCTPALMid s
HCCNEAOBAHUA  H3YYAeMBIX SBIACHHUH MW TPOLECCOB, OMIHPUYECKUX H
$yHOAMEHTANBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHHUI.

JlabopatopHoe oO0OpyAOBaHME IS YUYEHHYECKMX TPAKTHUECKHX padoT
dopMupyeTCcad B BHAE TEMATHYECKUX KOMIUIEKTOB U OOECIEYMBACTCA B PACUETe
OHOTO KOMIUIEKTa Ha JBYX OO0yvaloumxcsa. TeMaru4eCKHe KOMIUIEKTHI
TabOpaToOpHOTO OOOPYMOBAHUSA MAOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
HCTIONB30BAHUH AHAJIOTOBBIX M IH(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
H3MEPHUTENBHBIX CUCTEM B BUJE U (PPOBIX Ta00OpaTopuii.

OCHOBHBIMH LEJIAMHU N3Y9CHUS PU3HKA B 00mIeM 00pa30BaHNH ABJISAKOTCS:

o (OpMHpPOBAHHE HHTEPECA M CTPEMIICHHA OOYYAWOIMXCA K HAYYHOMY
W3YYCHHIO TMPUPOABI, PA3BUTHE HMX HMHTEIIICKTYANBHBIX H TBOPYECKUX
CIIOCOOHOCTEI;

¢ Pa3sBUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUA U (POPMHUPOBAHHE
UCCIIEA0BATEIBCKOTO OTHOMIEHHS K OKPY KAIOIIUM SIBJICHUSM,

o (OPMHUPOBAHHE HAYYHOTO MHPOBO33PEHHsS KaK pe3ynbTara H3YyYCHHS
OCHOB CTPOEHMS MAaTEPUH H (PYHAAMEHTATTBHBIX 3aKOHOB (PU3UKH,

e (QopMUpOBaHHE YMEHHH OOBACHATH SBICHHUA ¢ HCMOJB30BAHHEM
(pH3NYECKUX 3HAHUH U HAYYIHBIX JOKA3aTENbCTB,

o (OpPMHUpPOBAHUE TIPEACTABICHUI O poNd (PU3MKH IS PAsBUTUSA APYrUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA.

JocTiokeHne STHX Lenei o0ecneynBaeTes pPelicHUEM CIICAYIOUIHX 3aaad B

MPOLECCE H3YYCHHA Kypca PH3UKH HA YPOBHE CpeaHero odmero oopa3oBaHus:



e TMNpHOOpPETEHHE  CHUCTEMBI  3HaHMH 00  O0mMX  (PU3HYECKHX
3aKOHOMEPHOCTAX,  3aKOHAX,  TEOpHIX, BKJIFOYAss  MEXaHHUKY,
MOJNEKYJIAPHYE) (PU3UKY, DIEKTPOJAMHAMHKY, KBAaHTOBYIO (DU3UKYy H
37IEMEHTHI ACTPOPU3HKHY;

o (OPMHPOBAHME YMEHHUH MPUMEHATh TEOPETHUYECKHE 3HAHMA A
OOBACHEHUA (PHU3HYECKUX SBICHUA B MPUPOAE WU ANA  [PUHATHSA
TIPAKTHYECKUX PEIUCHUI B OBCCAHECBHOMN KU3HH,

e OCBOCHHE CIIOCOOOB PCHICHHS PA3IMYHBIX 334a4 C ABHO 3aJaHHOM
(H3nYeCKO MOJENbIo, 3aJa4, NOJPA3yMEBAIOLIMX CaAMOCTOATENBHOE
co3gaHne PU3MICCKONH MOJEINH, AOCKBAaTHON YCJIOBUAM 3a0a4H,

¢ TIOHUMAHHE (PU3NUYECKUX OCHOB M MPUHLUNOB JACHCTBUA TEXHHUYECKHX
YCTPOHCTB U TEXHOJOTHYECKHX MPOLIECCOB, HX BIIMAHHS HA OKPYKAIOLIYIO
Cpeay,

e OBJIAACHHE METOJAMH CAMOCTOATEIBHOrO IUTAHHPOBAHUS H IMPOBEICHUSA
(GHU3NUECKUX DKCICPUMEHTOB, aHAJIW3Aa H HHTEPNpETauMu HHpopManm,
ONPEACTIEHUS AOCTOBEPHOCTH MOJYYEHHOTO PE3YIIBTATA,

e CO3JAHHE YCIIOBUH AJIA PA3BUTHS YMCHUH MTPOCKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKON ACATEIIBHOCTH.

Ha w3ydyenue ¢u3ukn (6a30BBI ypPOBEHb) HA YPOBHE CpeaHero oOmwero
oOpasoeaHud otBoauTes 136 yacos: B 10 knnacce — 68 yacos (2 yaca B HEJENK), B
11 xmacce — 68 yacoB (2 yaca B HEIETIO).

[TpennaracMeiii B mporpamme mo (usuke mnepedeHb na0OpaTOPHBIX H
MPaKTHYECKUX PabOT SABNAETCS PEKOMEHOOBAHHBIM, YYHUTENb JENAacT BBHIOOP
MPOBEACHUS JIAOOPAaTOPHBIX pPabOT M ONBITOB € YYETOM HHAWBUAYABHBIX
0CcOOEHHOCTEH 00yYalOIIMXCA.



COIAEPXAHUE OBYYEHHUA
10 KITACC

Paznen 1. ®H3HKa H METOAbI HAYYHOI'0 NMO3HAHHSA

®u3zuka — Hayka o npupoae. HaydHble METOAB MO3HAHUA OKPYKAIOLIETO
mMupa. Posib JKCIIEpUMEHTAa W TEOPHH B MPOLECCE TNO3HAHUA NPUPOABL.
OKCHEPUMEHT B PU3HKE.

MonenupoBaHue PU3NMYECKUX SBICHHI H MPOLECCOB. Hay4yHBIE THMOTE3HL
duznyeckne 3akoHBl U TeOpHU. ['paHUIBI TPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
ITpHHIKIT COOTBETCTBHSL

Pone u MecTo pu3uku B POpMHUPOBAHMH COBPEMEHHOH HAy4YHOH KapTHHBEL
MHPA, B IPAKTHYECKON ACATEIIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHanmoroBele W UUPPOBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIC
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnueckoe ABUXKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JBHKEHHS.
Cucrema orcuérta. Tpaekropus.

[lepemeiicHne, CKOpOCTh (CpedHss CKOPOCTb, MIHOBEHHAs CKOPOCTH) H
YCKOPEHUE MATEPUATBHONW TOYKH, WX IMPOCKUWH HA OCH CHCTEMBI KOOPAMHAT.
CrnoskeHue MmepeMeIeHuit U CIIO’KEHNUE CKOPOCTEH.

PaBHOMEpHOE KW PABHOYCKOPECHHOE MPAMONUHENHOE ABwkeHue. ['padpuku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, VCKOpEHHUs, MYTH M MNEPEMELICHHUS
MaTEPHATIBHON TOYKHU OT BPEMEHH.

CoOoaHOE mafeHne. Y CKOpeHne CBOOOIHOIO NaACHHA.

KpuponuueitHoe  nBkeHHE. [[BUDKEHHE  MATEpUANBHOH TOYKH 10
OKPY>KHOCTH € TIOCTOSIHHOM MO MOAY/K CKOPOCTBEO. YTJIOBasi CKOPOCTh, THHEHHAs
ckopocTh. [lepron n yactota obpawweHus. LIeHTpOCTpeMUTETBEHOE YCKOPEHHE.

TeXHUYECKUE YCTPOWCTBA M IPAKTHYECKOE MPUMECHEHHE. CIHIOMETP,
OBWKCHHE CHAPSAOB, LETIHBIE U PEMEHHBIC TEPEaAYn.

Jemoncmpayuu

Monens cuCTEMBI OTCUETA, WUTIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHK
JBIKEHHS.

[IpeoGpazoBanue OBMKEHHH C MCIIOIB30BAHUEM MTPOCTHIX MEXAHN3MOB.

[TaaeHue TEN B BO3AYXE U B Pa3pEKCHHOM NPOCTPAHCTBE.

Habnroaenue ABMXKEHUsA Tena, OpOLICHHOTO NOJ YIVIOM K TFOPU30OHTY U
TOPU3OHTAIBHO.



N3MepeHne yCKOpeHUs CBOOOIHOIO NaACHHA.

Hanpapnenue CKOpoCTH IPH ABIKEHUH IO OKPY>KHOCTH.

Vaenuyecrkuit sxcnepusenm, rabopamopuvie pabomut

W3yvyeHne HEPAaBHOMEPHOTO JBUXKEHUS C LICJBI) OMPEACTICHHS MTHOBEHHOMN
CKOPOCTH.

HcenenoBaHue COOTHOLICHUA MEXAY MYyTAMH, TNPOWACHHBIMH TEIOM 34
MMOCIICAOBATENIBHEIE PABHBIE [MPOMEKYTKM BPEMEHH MPH PABHOYCKOPECHHOM
JBWKEHHUM ¢ HAYANIBHONW CKOPOCTBIO, PABHOW HYJIIO.

H3y4yeHne JBIKCHUA LIAPHUKA B BASKOHN JKHAKOCTH.

W3ydeHne ABIKCHUA TeNa, OPOLICHHOTO TOPU30HTANIBHO.

Tema 2. Junamuxa

ITpuniun  otHocuteneHocTH  T'amunes.  Ilepeeiii  3axkoH  HeroToHa.
HHepLHanbHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHiun cynepnosunuu cui. Bropoii 3akoH HeroToHa
IUTsl MAaTePUAIBHON TOYKK. TpeTnii 3akoH HeroTOHA AJ1d MaTepHANBHBIX TOYEK.

3akoH BcemupHOro TsaroreHus. Cuna TsokecTd. IlepBas KOCMHMUYECKas
CKOPOCTB.

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

Tpenue. Buapl TpeHns (OKos, CKOJNBXKEHUA, KadeHus ). Cuna Tperns. Cyxoe
TpeHue. Cuiia TPEHHS CKOJBKEHUA M cuila TpeHud mokod. Koaguuuent Tpenus.
Cuna conpoTHBICHUS NIPH JBUKEHUH TENA B KUIKOCTH HUIIH rase.

[TocTymarensHOE M BpalllaT€NbHOE ABHXKECHUE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHIBI OTHOCHTEIBHO OCH BpauieHus. [lnewo cuimel. YcmoBus
paBHOBECHS TBEPAOTO TEMIA.

TexXHU4ecKne YCTpONCTBA M MPAKTHYECKOE NPHUMEHEHHE. TOALMUITHUKM,
JBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPLUN.

CpaBHEHHE MAcC B3aUMOJEHCTBYIOLIUX TEL.

Bropoii 3axoH HeroToHa.

H3MepeHue cui.

CHoXEHNE CHUJL.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT AeOpMallun.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U IAACHUH.

CpaBHEHHUE CU TPEHUS MOKOS, KAYEHHUS U CKOJBKEHHUA.

YcmoBHs paBHOBECHA TBEPAOro T€Na. BHAB PABHOBECHA.

Vuenuuecxuii sxcnepumenm, rabopamoprvie pabomoi

H3yuyeHne ABIKEHUA OPyCKa O HAKJIOHHOMH IIOCKOCTH.



HccnenosaHue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKIIMX B MPYKUHE H
pe3uHOBOM 00pasLe, 0T UX Ae(OpMALIUH.

HccnenosaHue yCIOBUH paBHOBECHS TBEPAOrO TeNa, HUMEIOLIETO OCh
BpaLLECHU.

Tema 3. 3aKoHbI COXPAHEHUA € MEXAHUKE

UMIyneC MarepHANbHON TOYKM (TEna), CUCTEMBl MATCPUAIBHBIX TOYCK.
HNMnysibC CHIIBI U U3MECHEHME WMIYJIBCA TENA. 3aKOH COXPAHCHWS MMITYJIBCA.
PeakTuBHOE OBUKCHUE.

PaGota cusbl. MOIIHOCTE CHJIBL.

KHHeTHYECKAsA SHEPrud MaTepHaIbHOW TOYKH. Teopema 00 H3MEHEHWMH
KHHETHYECKOH YHEPTHH.

[ToTeHnHanbHASA SHEprus. IToreHnmanpHas SHEPrust YIPYyTo
nepOpMUPOBAaHHOH  TNpy>kuHBl.  [ToTeHIManBHAss  SHEprus Tena  BOMU3M
MOBEPXHOCTH 3E€MIIH.

[loTeHUHANBHBIE W HEMOTCHUWANbHBlE  CHJIBL.  CB3b  paboTHI
HETIOTCHUMAIBHBIX CHJI ¢ U3MCHCHHEM MCEXAHWYECKOW 3HEPTHHM CHUCTEMBI TEIL
3aKOH COXPAHEHHUSI MEXaHUYECKOH YHEPIUH.

YHpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexXHUYeCKnEe yCTPOWCTBA M TNPAKTHYECKOE NPUMEHEHHE: BOAOMET, KOMED,
PY>KUHHBIA MHCTOJIET, ABHXKCHHE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHHA HMIYJIBCA.

PeakTHBHOE JBHXKEHHE.

[Tepexon NOTEHIMANBHOH 3HEPTHH B KHHETHUECKYIO U 00OpaTHo.

Vuenuuecrkuit axcnepumenm, aabopamopreie pabomut

H3yyeHne abCONMOTHO HEYNMPYroro yaapa ¢ NOMOMIBIO ABYX OAMHAKOBBIX
HUTAHBIX MAATHHUKOB.

HccnenoBanue CBsi3u paboOTHl CHIIBI ¢ U3MEHEHHEM MEXAHHUYCCKOW SHEPTUH
TeJ1a Ha IPUMEPE PacTsDKEHUS PE3HHOBOIO KIYTA.

Pasznen 3. MosekyasipHas pu3HKa H TEPMOAHHAMHKA

Tema 1. Ocroest MONECKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKCHUA MOJIEKYIAPHO-KMHETHYECKOH TCOPHU H HX ONBITHOS
obocHoBanue. bpoyHoBckoe apwkeHue. Auddy3usa. Xapakrep ABHKEHHA H
B3aUMOACHACTBUA YacTUL, BelecTBa. MOIEnW CTPOEHHsS Ta30B, JKUAKOCTEH U
TBEPABIX TEN H OOBICHCHHUE CBOMCTB BEILIECTBA HA OCHOBE 3THX MoJeieii. Macca u
pasmepel Moiekyil. KomuuecTBo Bemectea. [locroanHas ABoraapo.

TermmoBoe paBHoBecHe. Temmeparypa u e€ namepenue. Illkana temmeparyp
Llenbcus.



Monene uaeansHOro rasa. (OCHOBHOE  YPaBHEHHE  MOJIEKYJISIPHO-
KUHETHYECKONH TEOPHH MACAIBHOrO rasa. AOCONIOTHAs TeMIeparypa Kak Mepa
CpelHell KHHETHYECKOH JSHEPrud TEIUIOBONO MABHXKECHUA d4acTui rasza. Illkana
temneparyp KeneBuna. I'a3oBble 3ak0oHBL. YpaBHeHHe Menneneepa—Knaneiipona.
3axoH JaneToHa. M30nponieccsl B HACANTBHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM
BewecTRa. ' paduyeckoe MPEACTABICHUE W3OMPOLECCOB. HM30TEPMa, H30X0pa,
u3obapa.

TeXHU4eCKHue YCTPOWCTBA W TPAKTHYECKOE MPUMECHEHHE. TEPMOMETP,
dapomeTp.

Jlemoncmpayuu

OnbITH, A0KA3BIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA, (oTorpaduu
MOJIEKYJT OPTaHHYECKUX COSIHHEHHIA

OnbiTel M0 AU(Py3un KUAKOCTEH U ra3oB.

Monaens OpOYHOBCKOIO ABHXKEHUS.

Mopens oneita ITepHa.

OnBITHI, JIOKA3BIBAIOIINE CYILLIECTBOBAHUE MEKMOJIEKYIAPHOTO
B3aHMOIECHCTBHA.

Mogaens, WITICTPUPYIOIAd NPUPOAY AABJIICHHS Ta3a HA CTEHKH COCyaa.

OnbITE, WUIOCTPUPYIOLIME YPABHEHHUE COCTOSHUA WACAIBHOTO rasa,
H30TPOLIECCHI.

Vaenuyecrkuit sxcnepusenm, rabopamoprvie pabomui

OnpeneneHye Macchl BO3JyXa B KJIACCHOH KOMHATe HA OCHOBE H3MEDPEHHIA
00BE€Ma KOMHATHI, JABJICHHS U TEMNEPATYphl BO3yXa B HEIA.

Hccnenosanye 3aBUCUMOCTH MEXKAY NapaMeTpaMH COCTOSIHUS pa3peKeHHOTO
rasa.

Tema 2. Ocroebt mepmoouRamuxu

TepMoguHaMU4YecKas CUCTEMA. BHYTPEHHSA DHEPIUA TEPMOAMUHAMHYECCKOMN
CHCTEMBI H CTIOCOOBI €€ H3MEeHEeHUA. KomuecTBo TennoThl 1 padota. BHyTpeHHAA
3HEpPrHs  OJHOATOMHOTO  HJEANBHOrO  rasa. Buael  Tennonepeaauu:
TETUIONPOBOJAHOCT, KOHBEKIIMS, H3IyYCHHUE. YENbHAI TECIUIOEMKOCTh BEIICCTRA.
KonuuecTBo TENNOTH MpH TEIUIONEPEaYe.

[Toustue o6 amuabatHOM mpouecce. [lepBbIi 3aKOH TEPMOJMHAMHKH.
[TpuMeHEHNE MEPBOTO 3aKOHA TEPMOJAMHAMHKH K H3ompoleccaM. I'padudeckas
HHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTHMOCTE NPOLECCOB B NPHPOIE.

Terutopple  MamwuHbl.  IIpUHOWNBL  OCHCTBUA — TEIUIOBBIX — MALLHH.
IIpeobpazoBaHus SHEPrUM B TEIUIOBHIX MamMHaX. KodpPUUMEHT MOIe3HOro
aeiictBug TemmoBoi Mammebl. Luxn KapHo u ero ko3¢ULUMEHT MNOJIE3HOIO
OCHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETNTOIHEPIETHKM.



TeXHHYECKHE YCTPOICTBA M TNPAKTHYECKOE MPHUMEHEHWE: JBUTaTeib
BHYTPEHHETO CrOpaHusl, OBITOBOH XONOAWIBHHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHHEe BHYTPEHHEH 3HEPrHH Tejda NpPH COBEPILEHHH pPaOOTHI BBLIET
npoOky W3 OYTHUIKK MOA ACHCTBHEM CXaTOro BO3AyXa, HarpeBaHue 3¢Qupa B
JATYHHOH TPyOKe MyTéM TpeHus (BHACOACMOHCTPALINSA ).

V3MeHeHNnE BHYTPEHHEH SHEPIUN ( TEMIIEPATYPHI ) TENA [P TEIUIONEPEAAYE.

OnpiT Mo aguabaTHOMY PACIIMPEHHIO Bo3Ayxa (OMBIT ¢ BO3AYLUHBIM
OTHHBOM ).

Mogenu mapoBo# TypOUHEI, ABUTATENSA BHYTPEHHETO CTOPAHHS, PEAKTUBHOTO
JBUrATENs.

Vuenuueckuit sxcnepumenm, 1abopamoprvie pabomut

W3MepeHne yaenbHoH TeMI0EMKOCTH.

Tema 3. Acpezammvie cocmonnus eewjecmea. Pazoevle nepexoost

[TapooGpazoBaHue W KoHAcHCanus. McmapeHue n KumeHue. AGCOMOTHAL U
OTHOCHTENBHAA BIAKHOCTH BO3Ayxa. HacelenHwldi nap. YaeneHas TemoTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPBI KHTICHHS OT JABJICHUAL.

Teépmoe Teno. Kpucrammmueckue U aMmopHeie Tena. AHH3OTPONHS CBOHCTB
kpuctaoB. Xuakue kpuctawiel. COBpeMEHHBIC MaTepHanbl. IlmaBnenue u
KpUCTA/UTH3alM. Y AebHad TeIoTa apineHus. CyOnumMarius.

YpaBHEHHE TEIIOBOro OanaHca.

TexHuueckue yCTpoiCTBA M MPAKTHUECKOE TNPUMEHCHHE. TUTPOMETP H
MCUXPOMETP, KAJIOPUMETP, TEXHOJIOINH NOIYYEHUs COBPEMEHHBIX MaTEpHUAJiOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CpoiicTBa HACHIIICHHEIX MAPOB.

Kunenne npu NOHWKEHHOM JABJICHUH.

CocoOb1 U3MEPEHHS BIAKHOCTH.

HalnroaeHue HarpeBaHus U IUIABJEHUS KPUCTANTHYECKOTO BEILECTRA.

JleMOHCTpauus KpPHCTAJLIOB.

Vyenuyeckuit sxcnepumenm, 1a60pamoprvie pabomul

M3MepeHne OTHOCUTETBHOMN BIAKHOCTH BO3IyXa.

Paznen 4. DaekTpoAHHAMHKA
Tema 1. Dnexmpocmamuxa
OneKTpuzauma Ten. ODNEeKTpUYecKWii 3apiaa. JlBa BHAA DSICKTPUUCCKHUX
3apagoB. [IpOBOOHMKH, OWDIEKTPUKA W IMONYIPOBOIHWKH. 3aKOH COXPAaHCHHSA
SNEKTPUIECKOTO 3apaja.
Bianmopeiicteue 3apsaaoB. 3akoH Kynona. ToueuHblH 3IEKTPUYECKUI 3apa.
JnexTpuueckoe moje. Hanpsx€HHOCTH 3NeKTpuuYeckoro mons. [IpuHnun



CYIEPNO3ULHNU 3EKTPUUCCKUX ToNieH. JIMHUM HanpsH>KEHHOCTH SIEKTPUYECKOTO
1 (0)) 5

PaGora cun  anekrpocraruvyeckoro  mond.  IloreHumman. PasHocTs
MOTEHIHANOB. IIpOBOAHUKM M JUIEKTPUKH B JIEKTPOCTATHYECKOM IIOJIE.
JAH3IeKTpHYECKas MIPOHULIAEMOCTE.

ONneKTpoéMKoCTb. KoHaeHcarop. DNeKTPOEMKOCTE TIOCKOTO KOHACHCATOPA.
SHEPTUA 3apsHKCHHOTO KOHACHCATOPA.

TexHUYeCKne yCTPONCTBA M TNPAKTUYECKOES TPHMCHEHHE. 3JICKTPOCKOIL,
SNEKTPOMETP, SNEKTPOCTATHYECKAS 3alIUTa, 3a3€MIICHHE 3IEKTPONPHOOPOB,
KOHACHCATOP, KOIMPOBAIBHEIN anmnapar, CTPYHHBIA IPHHTEP.

Jlemoncmpayuu

YCTpOHCTBO ¥ MPUHIIMI ACHCTBUSA 3JIEKTPOMETPA.

B3auMoeiicTBHE HA3NEKTPU3OBAHHBIX TEJI.

DNEKTPHYUECKOE TOJIE 3APAXKEHHBIX TEL.

[IpOBOAHUKH B 3NEKTPOCTATHYECKOM IOJIE.

DNEKTPOCTATUYECCKAS 3aLINTA.

HHUSNEKTPUKH B SNEKTPOCTATHYECKOM IOJIE.

3aBHCUMOCTD  EKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT  IUIOMIAOH
IUIACTHH, PACCTOAHUA MEXKAY HUMH U JUAJICKTPUIECCKONH POHULACMOCTH.

DHEprus 3apsLKeHHOTO KOHJCHCATOpA.

Vuenuueckuit sxcnepumenm, nabopamopmvie pabomul

M3MepeHne 3MEKTPOEMKOCTH KOHCHCATOPA.

Tema 2. Hocmonnnvtii anexmpuueckuit mox. Toxu ¢ pasauunsix cpeoax

ONEKTPHYECKHH TOK. YCIOBUA CYIIECTBOBAHHA IJNEKTPHYECKOTO TOKA.
Hctoynuku Toka. Cuna Toka. [ToCTOAHHEIH TOK.

Hanpsokenne. 3akoH OMa [uid y9acTka LCTH.

DNEKTPUYECKOE COMPOTUBIICHHE. YAENbHOE CONPOTHBICHHE BELICCTBA.
ITocnenoBarenpHOE, MapalIENbHOE, CMEIIAHHOE COCANHEHUE ITPOBOIHUKOB.

PaGora snektpuyeckoro Toka. 3akoH JDkoyna—JleHna.  MomHOCT
BNIEKTPHYECKOTO TOKA.

DNEKTPOABHKYINAA CUAa U BHYTPEHHEE COMPOTUBACHUE HMCTOYHHUKA TOKA.
3axkoH OMa Ju1s MOTHOM (3aMKHYTOI ) 37IeKTpHYECKoi Hend. KopoTkoe 3aMBIKaHHE.

DNEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METAVIOB.  3aBUCHMOCTh
COTIPOTUBJICHUA METAUIOB OT TEMNIEPATyPhl. CBEPXITPOBOAUMOCTE.

DNEKTPUYECKHH TOK B BakyyMe. CBOHCTBA TEKTPOHHBIX MYYKOB.

[TomympoBOAHHKH. CobcTBeHHas M = MOPUMECHAs  IIPOBOIHUMOCTH
MOTYMPOBOOHUKOB. CBOMCTBA p—n-niepexoa. [1onynpoBoAHUKOBEIE MPUOOPEL

DNEKTPUYECKH TOK B pacTBOpax H  paciUiaBax  IJICKTPOJIMTOB.
DNEeKTPOIUTHYCCKAS AUCCOLHALHS. DIEKTPOJIH3.



ONEeKTpUYeCKUi TOK B rasax. CaMOCTOATENIBHBIH M HECAMOCTOATE/IBHBII
pazpsaa. Monnus. [Tnasma.

TeXHUYEeCKHE YCTPOMCTRA M TMPAKTUYECKOS MPUMEHEHHE. aMIEePMETP,
BOJBTMETP, pPEOCTaT, HCTOYHMKH TOKa, OJNIEKTPOHArPEBATEIBHBIE MPUOOPHI,
MEKTPOOCBETUTENBHBIE MPHOOPHL, TEPMOMETP CONMPOTUBRIECHHUS, BAKYYMHBIH THOA,
TEPMUCTOPHI H (POTOPEIUCTOPEIL, MOIYTPOBOIHUKOBBIN JHOA, TAIBBAHHKA.

Jlemoncmpayuu

H3MepeHne CUITbl TOKA M HATIPSDKEHHUA.

3aBHCUMOCTE COMPOTHBIICHUA LWJIMHAPUYECKAX MPOBOAHUKOB OT MJIMHEL,
IUIOIIAAN TIONIEPEYHOTO CEYCHUA H MATEPHATIA.

CMEILIaHHOE COEIMHEHNE TPOBOJHUKOB.

[IpaMoe H3MEpPEHHUE DHIEKTPOABIKYINEH cunbl. KopoTkoe 3aMbIkaHHE
raJbBaHUYECKOrO IEMEHTA ¥ OLEHKA BHYTPEHHETO CONPOTUBRIIEHUS.

3aBUCHMOCTE CONPOTHURJIEHHA METAIIOB OT TEMIIEPATYPHI.

[IpOBOOMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psaa H MPOBOAUMOCTE BO3yXA.

OAHOCTOPOHHSAS TPOBOAUMOCTD AHOAA.

Vuenuuecxuit sxcnepumenm, aabopamoprvie pabomut

H3y4eHne CMEMIAHHOTO COSAUHEHHS PE3UCTOPOB.

W3MepeHne >NEKTPOABMKYILIEH CHIBI HCTOYHHKA TOKA M €10 BHYTPEHHETO
CONIPOTHUBJICHMA.

HaOnroaeHue >nekTpoiusa.

MexnpeaMeTHbIC CBA3ZH

N3yuenne kypca (pusnkn 6a30Boro ypoeHs B 10 kjiacce OCYIIECTBISETCA C
YUETOM COICPKATENBHBIX MEKIPEAMETHBIX CBA3CH € KypcaMH MATEMATHKH,
OHOJIOTHH, XMMHH, Teorpaduu 1 TEXHOIOTHH.

Meoacnpeonemuvie nowamus, CBA3aHHBIC ¢ M3YYCHUEM METOAOB HAYYHOTO
MO3HAHWS. ABICHUE, HAYYHBIA (PAKT, rUmore3a, (U3MYCCKas BEIMYHHA, 3aKOH,
TeOpus, HAONKACHHE, FIKCIIEPUMEHT, MOAESTHPOBAHNE, MOJEND, H3MEPEHUE,

Mamemamuxa: pellieHHEe CUCTEMBI YDABHEHWi, JHHEHHas (QyHKIHS,
mapabona, runepdona, ux rpadyku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUH:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPHTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIUH HA OCH KOOPAUHAT, CIOKEHUE BEKTOPOB.

Buonoecua: MEXaHH4ECKOE ABHIKCHUE B YKUBOH mpupoae, auddysus, ocMoc,
TEMIOOOMEH KUBBIX OPraHU3MOB (BB TEIUIONEPEAAYN, TEIUIOBOS PABHOBECHUE),
SNEKTPUUYECKUE ABICHHS B KUBOH MPUpOAeE.

Xumusi: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIICCTBA, MOJISAPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, JKUAKOCTCH M



rasoB, JJMEKTPUYECKHE CBOHCTBA METAUIOB, VICKTPOIHUTHYECKAd AUCCOLHALINA,
raJlbBaHUKa.

[eoepachusa: BIaAXHOCTE BO3yXa, BETPHL, 0apOMETp, TEPMOMETP.

Texnonoeua: npeodpa3oBaHUue ABIKEHHUH ¢ HCMONB30BAHUEM MEXAHH3MOB,
YU€T TPEHUS B TEXHHUKE, MOAIUIUMHHUKH, HCMOJB30BAHHE 3aKOHA COXPAHEHUS
HUMITYJIbCA B TEXHHKE (pakeTa, BOOOMET M APYIUE), ABUIATENb BHYTPEHHETO
Cropanus, naposas TypOuHa, OBITOBOH XONOAWIBHUK, KOHOAULHOHEDP, TEXHOJIOTHH
MOJYYEHHUA COBPEMEHHBIX MATEPHANIOB, B TOM YHCIC HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTHH, SNICKTPOCTATHYECKAA 3AIIMUTA, 3a3¢MIICHHUE 3JICKTPONPUOOPOB,
KCEPOKC, CTPYHHBII TIPUHTED, AJIEKTPOHAT PEBATENBHEIE npubOpEI,
JIEKTPOOCBETUTENBHBIC TPHOOPEI, TAJIbBAHUKA.

11 KVIACC

Paznen 4. DjeKTpoAHHAMHKA

Tema 3. Maznumnoe none. INEKMPOMAZHUMHAA HHOYKHUA

llocTosnHBIE  MAarHWTBL.  B3auMogelcTBHE€  NOCTOAHHBIX ~ MAarHHTOB.
MarautHoe 1mosie. BekTop MarHUTHOH HHAYKIMM. I[IpHHIMO Ccynepno3uuuu
MArHUTHBIX MoJieH. JIMHUH MarHuTHOW WHAYKIUM. KapTHHa TUHHI MarHUTHOM
HHYKIMH 10711 MOCTOSTHHBIX MArHHUTOB.

MarnutHoe mone MpoBOJHHMKA ¢ TOKOM. KapTuHa JHMHHE HHAYKIUH
MArHUTHOTO MOAA JUIHHHOTO TPAMOI0 MPOBOAHHMKA M 3aMKHYTOLO KOJBLIEBOTO
IPOBOJHMKA, KATYLIKA ¢ TOKOM. OmbIT Opcrena. BaanmoaeicTere NpOBOAHAKOB €
TOKOM.

Cuna AMmepa, €€ MOAYIIb H HATIPABIICHHE.

Cuna Jlopenua, € MOOy/b H HalpapieHue. ABIKeHUE 3apsyKEHHON YaCTULIBI
B OJTHOPOJHOM MarHuTHOM noje. Pabora cunsl JlopeHua.

SlBneHue BNEKTPOMArHUTHOH MHAYKIMH. [IoTOKk BEKTOpa MarHHUTHOMI
HHAYKIMHA. DJNEKTPOJABIDKYINAA CHJIA MHAYKIHH. 3aKOH 3JIEKTPOMArHHTHOM
uHaykuuu dapanesd.

Buxpesoe 3MIEKTpHUECKOE TMOJIEC. INMEKTPOJABIDKYINAA CHJIA HHAYKIHH B
[IPOBOAHHUKE, ABHXKYIIEMCS [TOCTYIIATEIBHO B OJHOPOAHOM MATHATHOM ITOJIE.

[IpaBuno Jlenua.

UHAYKTHBHOCTE. SIBNCHHE CAMOMHAYKLUHH. OJIEKTPOABIDKYILAsS — CUJA
CAMOUHAYKLHH.

DHEPrus MAarHUTHOTO TOJs KATYIUKH € TOKOM.

DONEeKTPOMArHUTHOE TOJIE.

TexXHHYeCKne yCTPONCTBA M NPAKTHYECKOEC IIPUMEHEHHE. IMOCTOSHHBIC
MArHUTHl, 3JIEKTPOMATHHUTHI, 3JEKTPOABUraTeib, YCKOPUTEIH 3IEMEHTapHBIX
YacTHLI, HHAYKIIMOHHAS NEYb.



Jlemoncmpayuu

OnelT Dpcrena.

OTKIOHEHHE 3JIEKTPOHHOTO NYYKA MACHUTHBIM TTOJIEM.

JIuHUY MHAYKIUH MACHUTHOTO TIOJIS.

BaanmoneiicTeie 1BYX NPOBOAHUKOB ¢ TOKOM.,

Cuna AMrepa.

HerictBre CHIBL JIOPEHIIA HA UOHBI BJICKTPOJIMTA.

SBleHUE 3MEKTPOMArHUTHON HHAYKIHUH.

[IpaBuno Jlenua.

3aBHCUMOCTD SNEKTPOABWKYIUCH CHIIBI HHAYKUHUH OT CKOPOCTH HU3MEHCHHUA
MarHHTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUH.

Vuenuueckuit sxcnepumenm, 1abopamoprvie pabomut

W3y4yeHne MarHUTHOTO MOJIS KATYIIKH ¢ TOKOM,

Hcenenopanne ASHCTBAA IOCTOAHHOTO MATHUTA HA PAMKY C TOKOM.

HcenenoBanue BICHAA JICKTPOMArHUTHONH WHAYKLWH.

Paznen 5. Kosie6aHHs H BOJTHBI

Tema 1. Mexanuueckue u INEKMPOMACHUMIHbIE KOKEOAHUA

KoneGateneHags  cucrema. CBOOOMHBIE  MEXaHWUECKHE  KONEOAHUS.
apMoHuyeckue koneGanus. Ilepuoa, yactora, ammutyna U (asa konebaHuii.
ITpy>xuHHBI MadTHUK, MareMaTHYeCKHil MasSTHHK. YPaBHEHHE TapMOHHUYECKHX
kojeGanuii. [IpeBpallieHue SHEPTHU NPH TAPMOHHYECKHX KONeOaHUAX.

Konebarenphpiit  kKoHTYp. CBOOOAHBIC 3JIEKTPOMATHHUTHBEIE KOJIeOaHHA B
HACAIBHOM KOJNCOATENBEHOM KOHTYPE. AHAQIOTHS MEKAY MCEXAHUYECKUMHU H
3NECKTPOMATHUTHBIME  KoneOanusaMu. PopMyna TomcoHa. 3aKOH COXPaHCHUA
SHEPTHUH B HACATBHOM KOJIeOaTeTbHOM KOHTYPE.

[TpencraBneHue o 3aryxawlux koneOaHusX. BeIHYX/ICHHBIE MEXAHUUECKHE
KojeOannd. PezonaHc. BEIHY>XKIEHHBIE 3JIEKTPOMArHUTHHIE KOJIEOaHMs.

IlepeMeHHBIE TOK. CHHYCOMAAIBHBIA NEPEMEHHBI TOK. MOIHOCTH
MEPEMEHHOIO TOKA. AMIUIMTYAHOS W JACHCTBYIOIEE 3HAYEHUE CHJIBI TOKA H
HANPSOKEHNS.

Tpancdopmarop. IIpon3BoacTBo, nepegada U MOTPEOICHHE ICKTPHUYCSCKOMH
SHEPTUH. DKOJIOTUYECKHE PUCKH IPH TPOU3BOACTBE 3MeKTposHeprun. Kymerypa
HCTIOJIB30BAHUSA JICKTPOIHEPIUHN B IOBCCOAHEBHOM SKU3HU.

TeXHUYECKHE YCTPONCTBA M IMPAKTHYECKOS IMPUMEHCHHUE. DIECKTPHYCCKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUH JJICKTPOIEpeaady.

Jemoncmpayuu

HccnepoBaHue mnapaMeTpoB KoseOareNbHON CHCTEMBI (NPYKUHHBIH HIIH
MaTEMATHYECKUI MASTHUK),



HabnroaeHue 3aTyXaromux KoJeOaHmii.

HccnenoraHne CBOMCTB BHIHYKIEHHBIX KOJICOAHHUIA.

Habnroaenue pezonasca.

CBOOOHBIE MEKTPOMATHUTHBIE KONeOaHUs.

OcumntorpaMMbl (3aBUCHMOCTH CHJIBL TOKA M HAMIPAXKEHUA OT BPEMEHH) A
3NEKTPOMATHUTHBIX KOECOAHHH.

Pe3oHanc Mmpu TOCNEAOBATEIIBHOM COCOMHEHMHM PE3UCTOPA, KATYLIKH
HHAYKTHBHOCTH U KOHACHCATOPA.

Mogens THHUH 3NEKTPONEPEeIadH.

Vuenuueckuit sxcnepumenm, aabopamoprvie pabomut

Hccnenopanye 3aBUCHMOCTH NMEPHOAA MaNbIX KoneOaHHi rpy3a HA HUTH OT
JUTHHBI HUTU U MACCHI Tpy3a.

HccnenoBaHne TNEPEMEHHOT0 TOKa B LENH U3 TOCIEA0BATENBHO
COCMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3HCTOpa.

Tema 2. Mexanuueckue u IMeKMPOMAZHUMHBIC GOTHYI

MexaHudeckne BOJIHBI, YCIOBHS pacrnpocTtpaHeHus. I[lepuoa. CKopocTh
pacmpoCTPaHEHUs W [JIMHA BOJHBL llonepeyHsie W MPOAOIBHBIE  BOJIHEL
Hurepdepenina u gudpakuis MEXaHHYSCKHX BOJIH.

3Byk. CxopocThb 3ByKa. I poMKOCTE 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHHIE BOJHBL YCJIOBHA M3JTyYEHHUS HJIEKTPOMATHUTHBIX BOJIH.
BsauMHas opHeHTanus BekTopoB E, B, V B anekTpoMarnuTHo#H BoJHE. CBOiiCTBA
3NEKTPOMATHUTHBIX BOJIH. OTPAaXXCHHUE, MPEJOMICHHE, TOAsApU3alus, AudpaKuus,
uHTEpPepenus. CKOPOCTh MEKTPOMArHUTHBIX BOJTH.

[Tkana 3NeKTPOMArHUTHBIX BOMH. IIpUMEHEHHE 3NEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpUHUMNEBL PAOUOCBA3H U TENEBUACHHA. Paguonokanus.

DNEKTPOMArHUTHOE 3arPA3HEHHE OKPY)KAIOLICH CPEB.

TexHuueckne yCTpOCTBA M NPAKTHYCCKOC MPUMEHEHHE. MY3BIKATBHBIC
HHCTPYMEHTHI, YABTPA3BYKOBAas AMArHOCTHKA B TEXHUKE M MEIUIUHE, pazap,
pazuoOnNpHEMHEK, TENEBHU30p, aHTEHHA, TenedoH, CBU-neus.

Lemoncmpayuu

OO6pa3oBaHue H PacPOCTPAHEHNE MOTIEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmoineecs Teno kak HCTOYHHK 3BYKA.

HaGnmogenue 0TpaskeHUA 1 MPEIOMIICHUA MEXaHHYECKUX BOJTH.

HabnroaeHue nutepdepeHunu U muppakiinid MEXaHHYECKHX BOJTH.

3BYKOBO# pe30HAHC.

HaGniogenue CBA3M T'POMKOCTH 3BYKA W BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOH KOJICOaHMWiA.



HccnenoBaHue  CBOWCTB  JEKTPOMarHUTHBIX  BOJH.  OTPaXKCHHUE,
MpPENOMIIEHIE, NONApU3aLus, Appakius, HHTEpPESpEHIIHA.

Tema 3. Onmuka

[eomerpuueckas ontuka. [IpAMONMHEIHOE pacnpOCTPAHEHHE CBETA B
OJTHOpOJHOH cpene. JIya ceta. TOYCUHBIN HCTOUYHHK CBETA.

OtpakeHME CBETA. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHUil B
IUIOCKOM 3€PKaJe.

[Ipenomnenne cBeTa. 3aKOHEBI MPEIOMIICHUA CBETA. AGCONMOTHBIN MOKA3aTENb
npenomneHus. [lonHoe BHyTpeHHee OTpakeHHe. IIpeaenbHBIil yrona IOJIHOro
BHYTPEHHETO OTPAXKECHUS.

HMucnepcus ceeta. ClnoxkHBIii cocTaB Oemoro ceera. L ger.

CoOuparoiie M paccenparoie JHH3BL ToHkas JuH3a. DOKYCHOE
paccTosHNEe M ONTHYECKas Cujaa TOHKOH nHH3BL [locTpoeHue uzo0pakeHMii B
cOOMparoIMX ¥ pacceuBarOLMX JHH3aX. PopMysIa TOHKOH NHUH3BL. YBEIHYEHUE,
JABaeMO€ JIMH301.

[Ipeaensl NPUMEHUMOCTH TEOMETPHUYIECKON ONITHKH.

BonnoBas onrtuka. HuTepdepeHuus cBeta. KorepeHTHBIE HCTOYHHKH.
Ycnous HaOMOACHUS MAKCUMYMOB W MHHHMYMOB B HHTEP(EpPeHLHOHHOIM
KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hu¢pakuus ceera. JludpakumoHHas peméTka. YcnoBHe HaOMIOACHUS
[ABHBIX MAaKCHMYMOB TpH TaJACHWH MOHOXPOMATHYECKOrO0 CBETa Ha
TUQPAKITIOHHYIO PEIIETKY.

[Tonspusauus ceera.

TeXHUYEeCKHE YCTPONCTBA U IMPAKTHYECKOE INPHUMEHEHUE. OYKM, JyIa,
doroannapar, NPOCKUMOHHBIA anmapar, MHKPOCKOI, TEJECKOMN, BOJOKOHHAS
OTITHKA, AU(PAKLUOHHAA PEIIETKA, MOISAPOUI.

Lemoncmpayuu

[IpAMONMHEHHOE PACTIPOCTPAHEHUE, OTPAKEHHE W IIPEJIOMIICHHE CBETA.
OnTtryaeckne npuoopEL.

IlomHOE BHYTPEHHEE OTpakeHUue. MoJeNb CBETOBOA.

HccnenoBaHue CBOMCTE H300paKEHUH B THH3AX.

Monenn MEKpOCKONa, TEIECKOA.

HabnroneHue nuTepdepeHInm CBeTa.

HaGnroaenue audpaxkuuu cBeTa.

Habnroaenue 1ucnepcuu ceeTa.

[Tonmy4denue crmeKTpa ¢ IOMOMIBbIO PU3MEL.

[TonydeHue crexTpa ¢ MOMOIIBIO ANPPAKUHOHHOH PEIIETKH.

HalGnroaenue noasipu3alny CBeTa.

Vuenuueckuil sxcnepumenm, aabopamopivie pabomul



W3MepeHne nokasarens NpenoMICHUs CTEKIIA.
HccnenoBaHue CBOMCTB H300paKEHHH B TMH3AX.
Halnroaenue Tucnepeuu ceera.

Pasnen 6. OcHOBBI clIelIHANILHOM TEOPHH OTHOCHTE/ILHOCTH

['panuubel  OPUMEHUMOCTH — KIACCHYECKOW — MexaHukud.  Iloctymarel
CIICUUANBHOW TEOPHUH OTHOCHTEIIBHOCTH. WHBAPHAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKYYME, IPUHLIMIT OTHOCUTEIBHOCTH DHHILTEHHA.

OTHOCUTENBHOCTD OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHN U COKPALICHUE
JUTHHBI.

DHEPrusl U UMITYJIBC PEIATHBUCTCKOM YaCTUIIBL.

CBs13b MACCHl ¢ PHEPrUeH U UMNYJIBECOM PETATUBHCTCKON YaCTHIBI. JHEPIrHsl
TOKOSL.

Paznen 7. KBantoBasi pusuka

Tema 1. Inemernmst K6AHMOGOI ONMUKI

®dotonsl. Gopmyna Ilnanka cBa3u sHEprHn POTOHA C €r0 YaCTOTOH. DHEPrus
H UMIYAbC POTOHA.

OrtkpeiTHe U HccneaoBanue GoTo3apdekta. OnbiTel A, I'. CTonetora. 3akoHBI
doroapdexra. YpapHeHne JifHmiteitHa na Qoroaddexra. «KpacHad rpaHunay
dotoaddexra.

Jaenenue ceeta. OnuiTel IT. H. JleGenena.

XHUMHYECKOE OEHCTBUE CBETA.

TexHnueckne yCTpONCTBA W MPAKTHYECKOS MPUMEHCHHUE. (OTOITEMEHT,
¢doTomaTuHK, CoMHEYHaa Oarapes, CBETOANO,

Jlemoncmpayuu

@®0oT03(PPEeKT Ha YCTAHOBKE C IMHKOBOM [IACTHHOH.

HccnenopaHne 3aKOHOB BHEIHETO (GoTO>(eKTa.

Ceeroauon.

ConHeynas Oarapest.

Tema 2. Cmpoenue amoma

Mopenps atoMa Tomcona. OmnbeiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
Iltanerapnas mozene aroma. Iloctynmarer bopa. HM3nydyeHHe W IOTJIOLICHHE
¢$OTOHOB HpH MEPEXOIe aToMa ¢ OJHOIO YPOBHA JHEPTHW Ha Apyroi. Buael
crekTpoB. CNIeKTp YPOBHEH PHEPIUM aToMa BOIOPOAA.

BosiHOBBEIE CBOMCTBA YacTHL. BoJyiHEL a¢ bpofind. KopnycKkyIsapHO-BOIHOBOMH
OYaH3M.

CHOHTaHHOE H BEIHYKACHHOE N3TyYCHHUE.

TexHUYECKHE YCTPOMCTBA U TPAKTHUECKOE TIPUMEHEHHE. CIEKTPaIbHBIL
aHanu3 ( CIEKTPOCKOM ), JTa3€p, KBAHTOBBIH KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
OnpeneneHye ATUHBL BOJHEL J1azepa.
HaOnroeHue MTUHEHYAaThIX CIEKTPOB U3y YESHHUS.
Jlazep.
Vuenuueckuit sxcnepumenm, aabopamoprvie pabomut
HaGnroaenue TMHEHIaTOro CeKTpa.
Tema 3. Amomnoe a0po
OKCIEPHUMEHTHI, JOKA3BIBAKOIIHE CIOKHOCTh CTPOCHUA AApa. OTKpBITHE
pagnoakTUBHOCTH.  OnbiTel  Pesepdopma 1m0 ONPEAEeNEHHIO  COCTaBa
paaMoakTHBHOrO u3nydeHus. CpoiictBa anbda-, OceTta-, raMMma-u3ay4ycHUd.
BnusHue paguoakTHBHOCTH HA KUBLIE OPraHU3MBL.
OtkpeiTHE NpOTOHA M HeilitpoHa. HyknoHHas Moxens anpa [eiizenOepra—
HeaneHko. 3apan saapa. MaccoBoe uncno sapa. M30Tomnsl.
Anbda-pacmag. DNEKTPOHHBIE W TO3MTPOHHBIAM Oera-pacmaz. [amma-
H3JIy4eHHE. 3aKOH PAOHOAKTHBHOTO pacnaja.
OHEprus CBA3M HYKJIOHOB B siape. AaepHeie ciitbl. JedeKkT Macchl sapa.
SpepHbie peakuuu. AeneHnue u CHHTES 41Ep.
SAnepunifi peaktop. TepMmosgepHblif cuHTe3. [IpobiieMBl M NEPCIEKTHBEHI
AICPHOH 3HEPTETUKH, JKOJOTHYECKUE aClIEKTHI SIICPHOM YHEPTETHKH.
OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.
Metoae! HaOMFOAEHU M PETUCTPALIUH 3NIEMEHTAPHBIX YaCTHIL.
dyHIaMEHTATBHEBIE B3aUMOAEHCTBHA. EAMHCTBO (pr3HYecKOH KapTHHEL MHpA.
TexHnueckne yCTpoHCTBAa U MPAKTHYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, saepHblil peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuéTunK HOHN3NPYIOMUX YACTHLL.
Vuenuueckuit sxcnepumenm, 1ab6opamoprsie pabonivt
HccnenopaHne TpekoB 9acTull (IO TOTOBBIM (poTorpadusam).

Paszpgen 8. DiieMeHTHI ACTPOHOMHH H ACTPOPHINKH
JTansl pa3sBUTUA aCTPOHOMHUH. [IpUKIAHOE M MUPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHH.
Bug 3pé3gnoro Heba. Co3Be3gus, APKHE 3BE3ABI, TUIAHETH, HX BHIHMOE
OBWKEHHE.
ConHeyHas cucrema.

Conunue. ConHeyHas akTHMBHOCTBb. Mctounuk sHeprum CONHLA M 3BE3.
3BE34bI, UX OCHOBHBIC XAPAaKTEPUCTHKH. JlMarpaMma «CHEeKTpalbHBIA KiIace —
CBETHUMOCTBY. 3BE30BI TJABHOH MOCIEIOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTEY» JUI 3BE3J IVIABHOM MOC/IENOBATENIBHOCTH. BHYTPEHHEE CTPOCHHE



3B€31. COBPEMEHHBIE NPEACTABJICHUS O MPOUCXOXKACHUM U 3BOJroLMU CoHIA U
3BE3. ITalbl JKU3HU 3BE3.

Mneunenii ITyte — Hama I'anaktuka. Ilomoxkenue u gasrxeHne CONHIA B
INamaxtrke. Tl ranakTHK. PaguoranakTHKH ¥ KBasaphl. UEpHEIE ABIPHI B AIpax
raJakTHK.

Beenennas. Paciupenne Beenennoit. 3akon Xa00na. Pazderanne rajakThk.
Teopus boneworo B3peiBa. PEMUMKTOBOE H3TYUYEHHE.

Macitabnas cTpykrypa Beenennoii. MeraragakTuka.

Hepewénnsie mpodmeMbl aCTPOHOMUH.

Vuenuueckue nabrooenus

HalnroaeHus HEBOOPYKEHHBIM TVIa30M ¢ HCTIOIB30BAHHEM KOMMBEOTEPHBIX
MPUWIOKEHUI 1 ONpeAcICHH MOMOKEHN HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy. OCHOBHBIE CO3Be3/1Md CEBEPHOTO NONYIIApU U IPKHE 3BE3MHL.

HaOnronenus B teneckon JlyHbl, miaHer, Mneunoro ITyTu.

O0o0maroinee NOBTOpeHHe

Pone (QU3HKM M AacTPOHOMHM B 3KOHOMMYECKOW, TEXHOJIOTHYECKOIA,
COLHAJIBHON M 3THYECKOH cepax ACATCIBbHOCTH YEIOBEKA, POJIb H MECTO (PU3UKH
H ACTPOHOMHH B COBPEMEHHON HAYyYHOHN KApTHHE MUPA, POJIb PUHUECCKON TEOPUH
B (QopMUpOBaHMH MPEACTABICHUA O (UIMYECKOH KapTHHE MHpPa, MECTO
¢u3n4ecKoil KApTHHBEI MHpa B OOLIEM PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IpeACTaBICHUI O IPHPOJIE.

MexnpeaMeTHbIC CBA3ZH

N3ayveHne kypca (pu3ukH 6a30BOTO YpoBHs B 11 Knmacce OCYIIECTBIAETCA C
YUETOM COAECPXKATENBHBIX MEXKNPEAMETHBIX CBA3C€H € KypcaMd MAaTeMaTHKW,
OHOJIOTHH, XMMHH, Teorpaduu H TEXHOJIOTHH.

Meacnpeonemuvie nowamus, CBA3aHHBIC ¢ M3YYCHUEM METOAOB HAYYHOTO
MO3HAHWS. ABICHUE, HAYYHBIA (PAKT, rumore3a, (U3MYCCKas BEIMYHHA, 3AKOH,
TeOpHsl, HaONIOACHUE, IKCIICPUMEHT, MOIACIIUPOBAHUE, MOJEIb, H3MEPEHHE.

Mamemamuxa: pelIEeHUE CUCTEMBl YPAaBHEHWI, TPUrOHOMETPHUYECKHE
(YHKIMH, CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJECTBO, BEKTOPHL MU MX MPOCKIMH HA OCH KOOPAMHAT, CIOXXEHHE BEKTOPOB,
MPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKIMI, TPH3HAKH TNOAOOMS TPEYrONbHUKOB,
ONPEAENECHUE MUIOMAN IJIOCKUX PUryp u o0néMa Tem.

bBuonoeua: HNEKTPHYCCKHUE SBICHHS B JKHBOH mpupoae, KomeOarenbHBIC
JBIKEHHUS B SKUBOI MPUPOJE, ONTHUECKUE SIBJICHUS B SKUBOI MpHPOAE, NCHCTBHE
paguauyvH Ha )KHBBIC OPTAHU3MBEL.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAINTAYECKAs CTPYKTYpa TBEPIBIX
TEJN, MEXaHW3Mbl OOpa30BAHUA KPHCTAUIMYECKOH PEIIETKH, CICKTPAIbHBII
aHAJIU3.



leocpachua: MarHUTHBIE TIOMIOCA 3€MIIH, 3ae)Kd  MarHMTHBIX  PYI,
(OTOCHEMKA 36MHOI MOBEPXHOCTH, MPEACKA3aHHUE 3EMIIETPACCHUIN.

Texnonocua: NHHUU INEKTPONEpPeaav, TIEHEPAaTOp MEPEMEHHOrO TOKa,
3MEKTPOABHUraTeNb, MHAYKLUHOHHASA [€Yb, pajap, PaaUONpUEMHHK, TEIEBH30pP,
aHTteHHa, TenedgoH, CBU-meys, mpoeKIMOHHBIA annapar, BOJOKOHHASA OITHKA,
COJIHEYHAas Oarapes.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IPOI'PAMMBI 11O
P®HU3HUKE HA YPOBHE CPEJHET'O OBLUET'O OBPA3OBAHHA

OcBoeHue yueOHOro mpeaMmera «Pu3HkKa» Ha YPOBHE CpeAHEro o0miero
oOpa3oBanus (0a30BbIi YPOBEHb) JOIKHO O0ECIEUUTh AOCTIKCHHE CISAYIOLINX
JTMYHOCTHBIX, METAMPEAMETHBIX W MPEAMETHBIX 00pa30BaTENbHBIX PE3Y/IBTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIHYHOCTHBIE pe3yabTaThl OCBOCHMS YUeOHOro npeaMera « DU3nka» JOJDKHBL
OTpaXaTh TOTOBHOCTE M CIHOCOOHOCTh OOYyYarOUUMXCA PYKOBOJACTBOBATHCS
C(OPMHPOBAHHOH BHYTPEHHEH NO3MLIUEH NTHMYHOCTH, CHCTEMON LIEHHOCTHBIX
ODHCHTALMI, TIO3UTUBHBIX BHYTPEHHHX  YOeXKACHWH, COOTBETCTBYIOLIMX
TPAAUUUOHHEIM LEHHOCTAM POCCHACKOrO OOIIECCTBA, PACIIUPCHHE KU3HEHHOTO
OMBITA U ONBITA ACATEIIBHOCTH B MPOLECCE PEAM3AUHH OCHOBHBIX HAIIPABIICHHUIA
BOCITUTATENBHON AEATENBHOCTH, B TOM YHCIE B YACTH:

1) rpas’kaaHCKOro BOCIMTAHUS:

C(hOPMUPOBAHHOCTE IPAKAAHCKON MO3UIMU 00 yUAkOIIEr0Ccs Kak aKTHBHOTO
OTBETCTBEHHOI0 WIEHA POCCHHCKOTO O0IIECTRA;

NPUHATHE  TPAJUUHOHHBIX  OOINEYENIOBEYECKHX TYMAHHUCTHYECKHX H
JEMOKPATHUECCKHX LIEHHOCTEHH,

TOTOBHOCTE BECTH COBMECTHYH) JEATENBHOCTH B HHTEPECAX TPAKIAHCKOTO
001IeCTBa, yYaCTBOBATE B CAMOYIIPABJICHUH B 00Pa30BaTEIBHON OPraHU3aLny,

YMEHHWE B3aUMOIEHCTBOBATE ¢ COLMAIIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C
uX (PYHKUMAMYA ¥ HA3HAYCHUEM,

TOTOBHOCTE K TYMAHWUTAPHOHN W BOJIOHTEPCKON ACATENBHOCTH,

2) DIATPHOTHYECKOT0 BOCTIUTAHHSA:

c()OPMUPOBAHHOCTH poccuiickoii rpakIaHCKO HICHTHYHOCTH,
MaTpUOTU3MA,

IIEHHOCTHOE OTHOIUCHHE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHXKEHUAM
POCCHACKHX YUEHBIX B 001aCTH (PH3UKH H TEXHHKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTE HPABCTBEHHOTO CO3HAHUA, STHUYCCKOTO TIOBEACHNS;

CHOCOOHOCTE OLICHMBATH CUTYALHI0 W IMPUHUMATH OCO3HAHHBIC PELICHUA,
OPUEHTUPYACE HA MOPAJILHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHCIEC B
ACATCIBHOCTH YYE€HOTO,

OCO3HAHHUE JIMYHOrO BKJIaJa B TIOCTPOCHUE YCTOHIMBOTO Oy Ay1LETO,

4) 3CTEeTHYECKOro BOCIIHTAHHS:

3CTETHYECKOE OTHOIICHHE K MHPY, BKJIFOYAd 3CTETHKY HAYYHOTO TBOPYECTBA,
MPUCYILETO (PU3NIECKOI HAYKE;



S) TpyaA0OBOro BOCIIHTAHHA:

HUHTEPEC K PasIM4HBIM c(pepaM NpoPECCHOHATBHOH AEATENBHOCTH, B TOM
YHCNE CBA3aHHBIM ¢ (PU3NKOH M TEXHHUKOH, YMEHHE COBEPILIATE OCO3HAHHBIM BHIOOD
Oyayieit mpodeccuu U peanu30BEIBaTh COOCTBEHHBIE SKU3HEHHBIE TJIAHBI,

TOTOBHOCTE U CMOCOOHOCTh K 00PAa30BaHUIO H ¢aM00Opa30BaHUI0 B 00NacTH
$U3NKN HA IPOTAHKEHUM BCEl JKU3HU,

6) 3K0JIOrHYe€CKOro BOCIHMTAHUS:

C(hOPMHPOBAHHOCTH JKOJIOTHYECKOH KyNBTYpPhl, OCO3HAHWE TIT0OANBHOTO
XapaKTepa IKOTOTHYECKUX TIPOOIIEM,

TUTAHUPOBAHUE H OCYIIECTBIICHUE ACHCTBUM B OKPYKAIOWIEH CPEae Ha OCHOBE
3HaHWUA LENeH yCTOHYUBOrO pa3BUTHs YETOBEUECTRA,

PaclIMpPEHHUE OMBITA JACATENBHOCTH SKOJIOTUYECKOH HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH M0 PHU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHHUA®

c(hOPMHPOBAHHOCTE MHPOBO33PCHUA, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO pa3BUTHA PU3MUCCKONH HAYKH,

OCO3HAHHME LCHHOCTH HAYYHOH AEATENIbHOCTH, TOTOBHOCTH B TIPOLIECCE
H3YUCHUS  (U3MKH  OCYIICCTBIATH MPOCKTHYK) MW HCCICAOBATENBCKYIO
OEATCTBHOCTh HHAUBUAYAIBHO U B TPYTIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJNbHBIC yUeOHbIe AelicTBUS
ba3oBble JIOrH4YecKHe NeHCTBHSA:
CaAMOCTOATENIBHO  (POPMYNHPOBaTE M AKTYaJIH3HPOBATh  NPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
ONPEACTATE LENH JACATCIBHOCTH, 3aJaBaTh I[MAPAMETPBI U KPUTEPUH HX
OOCTUKCHNA,
BBIABJIATE 3aKOHOMEPHOCTH M MPOTHBOPEYHA B PaCcCMATPUBAEMBIX
(OUBMYECCKUX ABICHUAX;
pa3pabareiBaTh IJIAH PELICHWA MPOOIEMBI ¢ YUETOM aHAIM3a MMEIOLIMXCA
MaTEPUANTBHBIX U HEMATCPUANIBHBIX PECYPCOB;
BHOCHTh KOPPEKTUBBI B ACATE/IBHOCTD, OLICHHBAThL COOTBETCTBUE PE3YIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCACACTRUN ACATENBHOCTH,
KOOPAMHUPOBATE MW BHINOJHATE pa0OTy B YCIOBHSAX  PEalbHOTO,
BUPTYJIbHOrO H KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS,
Pa3sBHUBATh KPCATUBHOE MBILUICHHUE TIPH PEILICHUH KU3HEHHBIX TPOOJIEM.
Ba3oBble Hecse1oBaTeIbCKHE AeiiCTBHS:
BIAJETh HAYYHOH TEPMMHOJIOTHEH, KJIIOYEBHIMM TOHATHAMH H METOJAMH
(PUBHYCCKOM HAYKH,



BJIAJIETh HABBIKAMH YUEOHO-UCCEA0BATENBCKON H MPOSKTHOH AEATETBHOCTH
B 00acTH (PU3HKH, CIOCOOHOCTBI) U FOTOBHOCTBE) K CAMOCTOATEIBHOMY TOHUCKY
METOJIOB PEHICHUS 3a7a4 (PU3HUECKOTO COACPKAHUSA, MPHUMEHEHHUI) Pa3IHMYHBIX
METOIOB MO3HAHMS,

BIAJIETh BHUAAMH JCATEIBHOCTH MO TOJYYEHHI) HOBOTO 3HAHHS, €ro
HHTCPIPETALNN, TPeoOpa3oBaHHI0 W MPUMEHEHHUIO B PA3IMUHBIX Y4YeOHBIX
CHUTYaLUHMAX, B TOM YHCJIE TIPU CO3JAHUN YUECOHBIX MPOCKTOB B 001aCTH (DPH3UKH;

BBIABIIATE TIPUUMHHO-CIICACTBEHHBIC CBA3M M AaKTyaTu3upoBaTh 3a4ady,
BBIABUTATE THIOTE3y €€ PCHICHHs, HAXOAWTh apryMEHTHl IS A0KA3aTeNIbCTBA
CBOUX YTBEP)KACHHH, 3a0aBaTh MApaMETPhl U KPUTEPUH PELICHUS;

aHATU3UPOBaTh MONYYEHHBIE B XOJAE PEHICHUSA 3a0a4dl  Pe3ybTarhl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHUSAX;

CTaBUTh U (POPMYIUPOBaTH COOCTBEHHBIC 3a4aud B 00pa30BaTENbHOI
OEATCTBHOCTH, B TOM YUCIIE ITPU H3YUCHUH PUBHKM,

AABATh OLCHKY HOBBIM CHTYaUMsM, OLCHUBATH TPUOOPETEHHBIH OIBIT,

YMETb MEPEHOCUTH 3HAHWUA 10 (PHU3MKE B TPAKTHYECKYIO 00NACTh
KH3HEACATEIIBHOCTH,

YMETh MHTETPHPOBATH 3HAHUA H3 PA3HBIX Y4EOHBIX MPEAMETOB;

BBIJIBUraTh HOBHIC U/CH, IPE/IaraTh OPUrHHAIBHBIE MOAXOABL U PEIICHUS,

CTaBUTh MPOONEMBL M 33J]a4H, TOTYCKAIOIIUE AJIbTEPHATUBHBIE PEILICHUSL.

Pa6ora ¢ undopmaumeii:

BIIAICTh HAaBBIKAMH TOJYYCHUS HH(POpMALUH (PU3NIECKOrO COACPKAHHA U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITENIBHO OCYIUECTBIATh TOHMCK, AHAJIM3,
CHCTEMATH3ALMI0 U MHTEPIPETAUUI HHPOPMALMK PA3MYHBIX BUAOB W (HopM
MPEACTABICHUA,

OLICHUBATH JOCTOBEPHOCTE HHPOPMALNH,

WCIONIB30BATh  CPEACTBA  HMHGPOPMALMOHHBIX W KOMMYHHKALHOHHBIX
TEXHONOTHI B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3aldOHHBIX
3a4a4 C COONIIOACHHEM TpeOOBaHMI >SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, PECYpPcOCOEPEXEHUs, MpPaBOBBIX M 3THYECKUX HOPM, HOPM
HH(POPMALIHOHHOI 0€30MaCHOCTH,

CO3/1aBaTh TEKCTHl (PU3HYECKOTO COACPKAHHMA B Pa3NUYHBIX (opmarax ¢
YyUETOM Ha3HAYeHHA MHPOPMALMH U LIENICBOH ayINTOPHH, BEIOHpas ONITUMAITBHYIO
¢dbopMy mpeacTaBIeHUS 1 BU3YaTH3ALNH.

KoMMyHHKATHBHBIE YHHBEpPCAIbHbIE YYeOHble AeiicTBHS:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PH3UKU U BO BHEYPOYHOIH JEATETBHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOH(JIHMKTHBIX CHTYaluidi H  CMSrdarhb
KOH (DITUKTHI,



PasBEPHYTO U JIOTHYHO M3JaraTh CBOK TOYKY 3PEHHS C HCIOJB30BAHHEM
A3BIKOBBIX CPEICTB;

TIOHUMATh M HCMOJIB30BATE NMPEHUMYILECTBA KOMAHAHONH H MHAUBHAYAIBHOM
paboTsI;

BHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHIL ¢ y4YéTOM OOIIMX
HHTEPECOB U BOZMOYKHOCTEHN KOKAOIO WICHA KOJUICKTHBA,

NPUHAUMATE LECITA  COBMECTHOW  ACATECIIBHOCTH, OPraHH3OBBIBATH W
KOOPOWHHUPOBATh ACHCTBHA IO €€ OOCTIDKCHWIO. COCTABIATH IUIAH JACHCTBHM,
pacmpeseniaTs poiad ¢ Y49€TOM MHEHWH YYAaCTHHUKOB, OOCYKAAThH PE3YJIBTATHI
COBMECTHOM paboTHI;

OLICHHUBATh KA4YE€CTBO CBOEr0 BKJIAJa H KAKAONO YYACTHHKA KOMAaHIBL B
O01IMH pe3yapTar Mo pa3paboTaHHBIM KPHTEPHSIM,

IpeIaraTb HOBBIE IPOCKTHI, OLICHHBATh HJAEH ¢ I[IO3HIHUH HOBH3HHI,
OPUTHHAJIBHOCTH, NPAKTHYECKOH 3HAYHMOCTH,

OCYLIECTBIATE [MO3UTHBHOE CTPATErHYECKOE TOBEACHWUE B  Pa3IHYHBIX
CHTYALUAX, IPOABIATH TBOPYECTBO U BOOOPAKECHUE, OBITh HHULIMATHBHBIM.

PeryasiTHBHbIe YHHBepCAJIbHbIE Y4eOHbIe eHCTBHS
Camoopranm3auns:

CaMOCTOATENBHO OCYILECTBIATh MO3HABATEIBHYIO ACATEIBHOCTE B 00NacTH
¢U3MKM W AaCTPOHOMHH, BBHIABIATH MNpPOOIEMBI, CTaBUTh H (POPMYJIUPOBATH
COOCTBEHHBIE 331a4H,

CAMOCTOATENIBHO COCTABIIATE TUIAH DPELICHUs PACUETHBIX M KAaYE€CTBEHHBIX
3aja4, IUIaH BHIOTHEHHS MPAKTHYCCKOH paboTEl ¢ YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOYTCHHIA;

JAABATh OLCHKY HOBBIM CHUTYALIHIM,

PacMpsATh PAMKH Y4eOHOTO IPEAMETa HA OCHOBE JTMYHBIX MPEANOYTCHUH,

AenaTh OCO3HAaHHBIH BBIOOp, APrYMEHTHpPOBaTH €ro, Opate Ha celd
OTBETCTBEHHOCTS 32 PEIICHHUE;

OLEHHUBATH IPHOOPETEHHBII OTIBIT,

cnocoOCTBOBAaTh (POPMUPOBAHHID H MPOSIBICHHI JPYAUIMH B O0NacTH
(pHU3UKH, TOCTOSHHO MOBHILATH CBOM 00pa30BaTENIbHBIN U KYNBTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, 3MOIHOHAJILHbIH HHTE/IJIEKT:

JABaTh OLECHKY HOBBIM CHUTYaLHUAM, BHOCHTH KOPPEKTHBHI B ACATCIBHOCTD,
OLICHUBATH COOTBETCTBHE PE3YJIBTATOB LEIIAM;

BIAJCTh HABHIKAMH  TIO3HABATCNIBHON  pedueKcHM KAk  OCO3HAHHSA
COBEpIIACMBIX JCHCTBMI M MBICJIUTENBHBIX MTPOLECCOB, WX pPE3YJIbTATOB U
OCHOBAHHIA,

WCMOIB30BATh PUEMEBI PEIICKCHN U1 OLECHKH CUTYalMH, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OLICHUBaTh PUCKH M CBOEBPEMEHHO TNPHHHUMATh PEHICHUS N0 HX
CHIDKEHHIO,

NPUHHMAaTh MOTHBBl W APryMEHTHl JPYrdX TpH aHaNu3e Ppe3yabTaToB
NEATETBHOCTH,

NpPUHUMATh €04, MOHUMAs CBOM HEOCTATKH U JOCTOUHCTRA,

NPUHUMATh MOTHBBlI M APryMEHTBI IPYrUX TPH AaHAIH3€ pe3yiIbTaToB
OEeATECTBHOCTH,

NPU3HABATH CBOE MPABO M NPABO APYTHX HA OLIMOKH.

B mpouecce OOCTHKEHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOrPAMMBI
no (Qusuke And YpOBHA cpeaHero odwero oOpa3oBaHMA y OOydaroluxcs
COBEPILICHCTBYETCA IMOLUOHANBHBII HUHTEIUIEKT, MpeAnoNararoIuii
C(popMHPOBAHHOCTB:

CaMOCO3HAHHUS, BKIKYAOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HANPABJICHUI Pa3BUTHA COOCTBEHHOH 3MOLIMOHANBHOM Cephl,
OBITH YBEPEHHEBIM B cebe;

CaAMOPEryNHPOBAHUA, BKIIOYAIOMIETO CAMOKOHTPOJNb, YMCHHE TPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEOCHHME, CHOCOOHOCTH AAaNTHPOBATBCA K
SMOLHOHATBHBIM U3MECHEHHAM U MPOSIBJIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTWBALMH, BKITIOYAIOLICH CTPEMIICHUE K JOCTHKEHHUIO LEH U
yCOEXY, ONTUMH3M, WHHUIMATHBHOCTb, YMEHHE MACHCTBOBATH HCXOMAM W3 CBOHX
BO3MOXKHOCTEIH,

IMMATUH, BKIFOYAKIIEH ¢CMOCOOHOCTh TIOHUMATh 3MOIMOHANIBHOE COCTOSHHE
APYTHX, YYHMTBIBATE €r0 NP OCYIUECTBICHHU OOLICHHs, CIOCOOHOCTH K
COYYBCTBHIO H COMEPEKUBAHUI,

COLMANIBHBIX HABBIKOB, BKIIIOYAKOMIMX CIOCOOHOCTh BEICTPAUBAT OTHOIICHHS
C APYTUMH JTIOOBMHE, 3a00TUTECS, MPOABIATE HHTEPEC U pa3pellaTh KOH(PIHKTEL.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oGyyenus B 10 wiacce mpeaMeTHble pe3yiabTarel Ha 0Oa30BOM
YPOBHE OOJLKHEL OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:

JNEMOHCTPHPOBATh HA MpPUMEPAX PoJib U MeCTO (PU3HMKH B (POPMHUPOBAHHH
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B PAa3BHUTHU COBPEMEHHOI TEXHUKH H
TEXHOJIOTHIA, B IPAKTHYECKON NeATSIBHOCTH JFOJLH;

YVUHTHIBATh TPAHUIBl MPHUMEHEHHS H3YYECHHBIX (U3NYECKUX MOJIETECH:
MarepuaIbHas TOUKA, HHEPIHMAIbHAS CHCTEMA OTCUETA, a0CONKOTHO TBEPAOE TENO,
UJCATBHBINA a3, MOJACIU CTPOCHHUS [a3oB, SKUAKOCTEH U TBEPABIX TEN, TOUCUHBIH
ICKTPUUYCCKHI 3apa/ MpU PeLIeHUH (U3UUECKUX 3a/1a9,

pacno3HaBaTh (PU3HYCCKHE ABJICHUA (IIPOLIECCHI) H OOBACHATh HX HA OCHOBE
3aKOHOB MEXAHMKH, MOJICKYJIAPHO-KUHETHYECKOH TEOPHUH CTPOCHHS BEIISCCTBA W



CKTPOAUHAMUKH.  PaBHOMEPHOE W PAaBHOYCKOPEHHOE  MPAMOJIHHEHHOE
JBHXKEHHUE, CBOOOMHOE MAACHHE TEMN, /JBIKEHHE IO OKPYXXHOCTH, HHEpLUA,
B3aUMOACHCTBHE Ten, Mu(py3us, OPOYHOBCKOE NBIKEHHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEI, U3MEHEHUE 00BEMA TEIT IPU HATPEBAHUH (OXJIDKACHHUH ), TETIOBOES
paBHOBECHE, MCTIAPEHUE, KOHACHCALMS, TUTABICHUE, KPUCTAJUTH3AINS, KUTICHUE,
BJIQKHOCTH BO3/YXa, MOBLILICHUE JABJICHHUS ra3a MpU €ro HarpeBaHUu! B 3aKPHITOM
COCyIe, CBA3b MCKAY TapaMeTpaMH COCTOSIHMA Ta3a B H3OMPOLECCaXx,
3NEKTPU3ALHA TEJ, B3AUMOICHCTBHE 3aps OB,

OMUCHIBATh MEXAHWYECKOE IBWKCHHE, HUCTONMB3YS (PH3HUYCCKHE BETMYWHBL
KOOpAWHATA, MYyTh, MECPEMEILEHHE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIa,
HMIYJIbC TENA, KHHETHYECKAs SHEPrHsl, MOTCHIHMANbHAS SHEPrus, MeXaHuueckas
paboTa, MexaHW4Yeckas MOIIHOCTh, NpPH ONUCAHMW TPAaBWIBHO TPAKTOBATh
(U3MYECKMIA CMBICT HCMONB3YEMBIX BEIHYMH, HX OOO3HAYEHHs W €AHHHILEI,
HAXOAHUTEH (POPMYJBL, CBA3BIBAIOIINE JAHHYK) (PM3HUECKYIO BETHUHUHY C APYTHMHU
BEJINYMHAMU,

ONMUCHIBATh M3YUYCHHBIC TEIUIOBBIC CBONCTBA TN H TECIUIOBBHIC ABJICHUA,
HCTIONB3YSA (DM3NYECKUE BENHYMHBL JABICHUE Tra3a, TEMIEparypa, CpeaHss
KHHETHYCCKAA DHEPIUs XaOTHYECKOTO ABIYKCHUA MOIEKYI, CPeIHCKBAaApaTHYHAS
CKOPOCTb MOJICKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSA SHEprus, padora rasa,
KO3(UIMEHT TMONE3HOTO JCHCTBHA TEIJIOBOIO MABHTaTeNis, MpPH OMUCAHUH
MPaBUJIBHO TPaKTOBaTh (PM3MYECKHH CMBICT HCHOONB3YEMBIX BEIMYMH, WX
00O3HAUYEHH M €IUHMIBL, HAXOAUTh (OPMYNBI, CBA3BIBAIONINE JAHHYEO
(U3HYECKYIO BEJIMUUHY C APYTHMH BEJIMUHHAM;

OMHUCHIBATh H3YUYEHHBIC ATEKTPHYECKUE CBOHCTBA BEIECTBA U 3JIEKTPHUECKHUE
ABNICHUA (TIPOLIECCHI), UCTIONB3YSA (PM3UYCCKUE BEJIMYHHBL. JICKTPHUCCKUN 3apsij,
3NEKTPUYUECKOE TIONE, HATIPSKEHHOCTE MOJIsA, TIOTCHUHAN, PA3HOCTh MOTCHLHANOB,
MpH ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3NYCCKUN CMBICH HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYCHHA M COHHMLBI, YKA3bIBaThb (POPMYIBI, CBA3BIBAFOLLHEC
JAHHYIO (PH3UYECKYIO BEIMYMHY C IPYTUMH BETHYHHAMM,

AHATM3HPOBATh (PU3NYECKUE MPOLECCH U ABJICHUS, HUCIOAB3YS (PHU3UUECKHE
3aKOHBL M MIPUHIMIIEL 3aKOH BceMUpHOro TaroteHud, 1, II u III 3akonsr HeroToHA,
3aKOH COXPAHEHHS MEXAHMYECKOH JSHEPTUH, 3aKOH COXPAHEHHA HMIYNbCa,
MPUHIUN CYMEPMO3NINN CUJI, TIPUHIUM PABHOMPABUA WHEPIMANBHBIX CHCTEM
OTCYETA, MOJIEKYIAPHO-KHHETUYCCKYIO TCOPHIO CTPOSHHS BEILISCTBA, T[A30BHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOM SHEPTUHU TEIIOBOrO IBHXKEHHS MOJEKYJ C
abCcoMOTHON TeMIepaTypoii, MEPBLIi 3aKOH TCPMOAMHAMHMKH, 3aKOH COXPaHEHUS
AJIEKTPUYUECKOTO 3apsza, 3akoH KymoHa, TpPH 3TOM pa3ivyaTh CIOBECHYIO
$OopMYIIMPOBKY 3aKOHA, €r0 MAaTEMATHYECKOS BHIPAKEHHE H YCJIOBHA (TPaHHLEI,
00nacT) MPUMEHUMOCTH,



OOBACHATE OCHOBHBIE TPHUHIUMBI JEHCTBHA MallliH, NpUOOPOB H
TEXHHUYECKUX YCTPOICTB; pasnu4ark yCIOBHA UX O€30MacHOrO HCTOJB30BAHUS B
MOBCETHEBHOM YKU3HH,

BBIIOJTHATE DKCTIIEPHUMEHTHL MO HCCIECAOBAHHIO (PU3HYECKUX ABNCHUA U
MPOLIECCOB C MCTMONB30BAHUEM TNPSAMBIX M KOCBEHHBIX W3MEPEHHH, TPH 3TOM
dbopMmymmpoBate mpobieMy/3ajadyy M TUIOOTE3y YUYCOHOTO  IKCICPHMEHTA,
codupars yCTaHOBKY W3 MPELIOKEHHOr0 00O0pPYyAOBaHMSA, MPOBOJUTH ONBIT H
¢$bopMyIMPOBATH BEIBOARI,

OCYILECTBJIATE NMPAMBIE U KOCBEHHBIE H3MEPCHUA PU3HUCCKHX BEJIMYMH, MPH
5TOM BBIOMpATh ONTUMAIBHBIH CMOCO0 M3MEPEHHA W HCMOJIB30BAaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH H3MEPEHHUH;

UCCIIEAIOBAaTh  3aBHCUMOCTH  MEXKAY  (PU3HUECKUMH  BEIMYHMHAMH  C
HCTIONB30BAHUEM MPAMBIX H3MEPEHMIf, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uUKCHUpoBaTh PE3yNBTAThl MOJYYEHHOH 3aBHCHMOCTH (PU3HYECKHX BEJIMYMH B
Bue Tabnui U rpa@uKoB, ACHaTh BEIBOARI 110 PE3yJIBTATAM UCCIICAOBAHNA,

cobmonaTe npapuia 6€30NacHOTO TPyAa MPH NPOBEACHHH MCCICIOBAHUI B
paMKax yd4eOHOIr0 OSKCIHECPUMEHTa, Y4YeOHO-HCCISOOBATEIBCKON M MPOCKTHOM
OEATCTBHOCTH € HCTIONB30BAHNEM H3MEPUTENIBHBIX YCTPOHUCTB M JIaGOPaTOPHOTO
o00opy JOBaHMS,

pelIaTh pacyETHBIE 3aJa4d ¢ SBHO 3aJaHHON (PU3HYECKOil MOAEnbIo,
HCTIONB3Y4 (PU3HUESCKHE 3aKOHBI U MPUHIIMIBL, HA OCHOBE AHAJIN3A YCIOBHUS 3a1a4u
BBIOMpATh (PM3UUYECKYIO MOACTb, BBIACHATE (DH3MUECKNE BEIUYHUHBL M (POPMYIHI,
HEOOXOAUMBIE Ui €€ pelleHH, MPOBOAUTh PACUETHL U OLICHUBATh PEAbHOCTH
MOJIyY€HHOTO 3HAYCHNS (PU3UUYECKOI BENTUYMHEL,

peLIaTh KQYECTBEHHBIC 3a4a49H: BBICTPAUBATE JIOTUYECCKH HETIPOTHBOPESUHBYIO
LETOYKY PACCY)KOCHHI € ONMOPOH HA H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(UBMYECCKUE SBICHUS,

WCIONIB30BATh  TPA  PELICHMH  YYeOHBIX  3aJa4  COBPEMCHHBIC
HH(OPMALIMOHHBIE TEXHONOTHH TS TOUCKA, CTPYKTYPHPOBaHHS, HHTEPIPETAIlK
M NPEACTABICHH YUYeOHOH U HAyYHO-MOMYIApHO HH(OPMALIUK, TOTYUYCHHON U3
pa3MHYHBIX HCTOYHUKOB, KPHTHYECKH aHATH3UPOBATh MOTY9YaeMY0 HHPOPMAIIHIY,

NPHUBOAUTE MPUMEPHI BKJAIAa POCCHHCKUX H 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBACHEHHE TNPOLECCOB OKPYXAKMIETO MHpa, B pPa3BUTHE
TEXHHKH U TEXHOJIOTHH,

UCMOJTb30BATh TEOPETHUECKNE 3HAHHA TO (PU3HKE B TOBCETHEBHOM >KU3HU
s obecneueHuss 0e30MacHOCTH NPU 0OpalICHUH ¢ TpHOOpPaMH H TEXHUYCCKHMH
YCTPOHCTBAMU, IS COXPAHCHHUA 300POBbS U COONIOACHHS HOPM SKOJIOTHYECKOrO
MOBEACHUA B OKPYKAIOLIEH Cpee,



padoTaTe B TPYNNE C BBIIOJHCHHEM PpAa3IHYHBIX COLMAJBHBIX POJEH,
[UIAaHUPOBAaTh pa0oTy TCPYNIBL, PALMOHANBHO pACHOpelesiaTh OO0I3aHHOCTH U
[UIAHUPOBATE JEATEIBHOCTE B HECTAHAAPTHBIX CUTYaLHsAX, aACKBAaTHO OLICHHUBATH
BKJIAJ K&KIOr0 U3 YYACTHUKOB IPYIIILI B PEILIEHUE PACCMATPHUBACMOI MPOOIEMBI.

K xoHuy o0y4yenus B 11 Kjacce MNPEeAMETHBIE PE3yabTaTel Ha 0Oa30BOM
YPOBHE AOJKHEL OTPAKATh CPOPMUPOBAHHOCTD Y 00YYAIOIUXCA YMEHUH:

ACMOHCTPHPOBATh HA MPUMEPAX POJIb H MeCTO (PU3MKU B (POPMHUPOBAHHH
COBPEMEHHON HAy4YHOH KapTHHBI MHpPA, B Pa3sBHTHH COBPEMCHHOW TEXHHUKH U
TEXHOJIOTHI, B NPAKTHYECKONW IOEATECIIBHOCTH JIKOAEH, UETOCTHOCTE H €AWHCTBO
(PUBHYCCKOM KapTHHBI MUPA,

YVUUTHIBATh TPAHUIBl MPHMEHEHHA H3YYECHHBIX (U3UYECKUX MOJACMEI:
TOUYEYHBIH MEKTPHUYCCKHIA 3apsn, Jy4 CBETa, TOUSHYHBIH HCTOYHUK CBETA, SACpHad
MOETb aTOMA, HYKIIOHHAs MOAETh aTOMHOrO siApa NpH PEIICHUH (PU3NYESCKUX
3a7a4;

pacno3HaBarh PUBHUCCKUE ABJICHHS (IIPOLECCH ) U OOBACHATh MX HA OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKH M KBAHTOBOH (DH3WKH: DJICKTPUYECKAs TPOBOAUMOCTE,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE IACHCTBUA TOKA, B3AUMOICIHCTBHE
MATrHUTOB, 3JCKTPOMATrHUTHAA WHAYKLUUS, OCHCTBUE MArHUTHOTO I[OJIA Ha
POBOJHWK C TOKOM MW JABWXKYIIMICS 3apsAi, 3NMCKTPOMArHWUTHHIC KOJNCOAHWA H
BOJHBI, TpPAMOJHMHENHHOE pacnpOCTPAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHUE,
HHTep(epeHMs, auppakuus U MOOMApH3alMA  CBETa, JAHUCIOEPCHA  CBETA,
¢poroanextpudecknii 3gpPexT (PoTo3apPexT), CBETOBOE AABIECHHE, BOSHUKHOBEHHUE
JUHEHYATOrO0 CHOEKTpa aroMa BOJAOPOAQ, €CTECTBEHHAs M HCKYCCTBEHHAs
paaHOaKTHBHOCTS,

OMWCHIBATE M3YYCHHBIC CBOICTBA BEWICCTBA (JJICKTPUYCCKHUE, MATHUTHBIC,
ONTHYECKHE,  DIEKTPUYCCKYI0  MPOBOAMMOCTE  PA3IMYHBIX  cped) W
3JICKTPOMATHUTHEBIC SIBICHHA ([IPOLECCHI), HCHONB3yd (PH3NYECKHE BEJIMYHUHEL
3NEKTPUYUECKUN 3apAd, CHJIA TOKA, 3JCKTPUYECKOE HANPMKEHHE, JEKTPHUYECKOES
CONPOTHUBJIEHHE, PA3HOCTh MOTEHIMATIOB, 3MEKTPOABMKYILIAA cuna, paboTa TOKa,
MHAYKIMA MACHUTHOTO MOJs, cuia Ammepa, cuia JIopeHua, MHAYKTHBHOCTH
KaTYIIKH, 3HEPrusl 3NEKTPUUECKOTO M MArHUTHOTO TOJIeH, MEPHOA M YacToTa
KojneOaHuii B KoAeOaTeNbHOM KOHTYpE, 3apdl M CWia TOKa B TPOLECCE
rapMOHHUYECKUX 3JIEKTPOMArHUTHBIX KoneOaHuil, (POKYCHOE pacCTOsHHE H
ONITHYCCKAA CUJIA JTMH3BL, TPH OMWUCAHUU TIPABWIBHO TPAKTOBATH (PU3HYCCKWIA
CMBICIT MCIONB3YEMBIX BEMWYHMH, HMX OOO3HAYEHHA M €JUHHLBI, YKa3blBaTh
dopMyNBl, CBA3BIBAIOIIKME JAHHYI0 (PU3HYECKYH) BEIWYHHY C OPYTHUMH
BEJINYMHAMH,

ONMUCBHIBATh M3YYCHHBIC KBAHTOBBIC ABICHUS M TPOLECCHL, HCIONB3YA
$U3HYCCKUE BEJIMYHMHBL CKOPOCTH JJICKTPOMATHUTHBIX BOJH, AJIMHA BOIHBL H



4acTOTa CBETA, FHEPrUA U UMMYNIBLC (JOTOHA, MEPUOJ MOJYpPACHAa, IHEPTUS CBA3M
ATOMHBIX sJ€p, NpPH OMUCAHHM TNPAaBUIBHO TPAKTOBATh (PU3HYECKHH CMBICT
HCTIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUEHWSA W CAMHHUIBL, YKA3bIBaTh (DOPMYIIHIL,
CBA3BIBAKOIIME JAHHYK) (PM3UYECKYK) BENMYMHY C JAPYTUMH BEJIMYMHAMU,
BBIYHC/ISATE 3HAUYEHHUE (PUBHUECCKON BEIUYHHBI,

aHAMM3UPOBaTh (PU3MUECKUE TIPOLECCH U SBJICHHUSA, UCIONB3YA (PU3HUECKHE
3aKOHBI ¥ TPUHLUMITEL 3aKOH OMa, 3aKOHBI MOCICAOBATENIBHOTO U MAPaJUIeTBHOIO
COCOUHCHHUA TPOBOAHHKOB, 3aKOH JDkoyid—JIeHuma, 3aKOH 3EKTPOMArHUTHOMH
HHOYKLUMH, 3aKOH TPAMOIMHEHHOrO pacnpoCTPaHEHHsI CBETA, 3aKOHBI OTPAKEHHS
CBETA, 3aKOHBI MPEIOMIICHHS CBETa, YpaBHEHHE OiHmTEHHA g Gorodddekra,
3aKOH COXPAHEHHUs SHEPrHH, 3aKOH COXPAHEHHS HMMITYJbCA, 3aKOH COXPAHEHHA
EKTPUYECKOTO 3apsAna, 3aKOH COXPAHEHHI MAcCOBOrO 4Hcsa, noctyaarsl bopa,
3aKOH PaJMOAKTHBHOIO pacnaja, Npy 3TOM pasuyarh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHWE M YCIOBHA (TpaHULBl, OONacTH)
MPUMEHUMOCTH;

OMpEACNIATH HANPABNECHUE BEKTOPA UHAYKLUNH MATHUTHOTO MOJA NPOBOIHHKA
C TOKOM, CHJTBI AMMiepa u ciibl JIopeHua;

CTPOMTh H OMHKCHIBATH HM300PAKCHHUE, CO3TABACMOE IUIOCKHAM 3EPKAIOM,
TOHKOM JIMH3O0I1,

BBIIIOJIHATE DKCTIEPUMEHTHL [0 HCCIENOBAHHMIO (PU3MYECKUX SBJICHHH H
MPOLECCOB € HCHIONB30BAaHMEM TNPSAMBIX M KOCBEHHBIX H3MEPEHHI: TPH 3TOM
dopmynupoBaTe mpobiieMy/3amauy M THOOTE3Yy YUeOHOro IKCIEPUMEHTA,
co0MpaTh YCTAHOBKY H3 MPEUIOKEHHONO O00pPYIOBAaHHA, MPOBOAUTH ONBIT H
bopMyTHpOBATH BHIBOHL;

OCYILECTBIIATE NMPAMBIE U KOCBEHHBIC H3MEPCHUA PU3HUYCCKUX BEJIMYMH, MIPH
5TOM BBIOMPATH ONTUMANBHBIA CMHOCO0 M3MEPEHHS W MCMOJIb30BATh H3BECTHBIC
METOABI OLIEHKH TOTPEIHOCTEN U3MEPEHUIA,

WCCIICAOBATh 3aBUCHMOCTH  (PU3MYECKUX BEJIMYUH C HCMNOIB30BAHUEM
MpAMBIX H3MEPEHHH. MNpH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHKCHPOBATh
pe3ynbTaThl MOJTYYEHHOH 3aBUCHMOCTH (DPM3HUYESCKUX BEJIHUMH B BHJAE TAOMMIl U
rpayKoB, A€TATh BHIBOJBI MO Pe3yJIbTaTaM HCCICIOBAHUSA;

coOmonaTe mpapuia 0€30MacHOTO TPyAa MPH MPOBESACHHH MCCICTOBAHUIA B
paMKax y4e€0HOr0 JKCIEPHUMEHTA, Y4e€OHO-HCCIEAOBATENBCKON M MPOEKTHOM
OEATCTBHOCTH € HCTOJNB30BAHNEM HM3MEPHUTEIBHBIX YCTPOHCTB H JIaGOpaTOpHOTO
000opyIOBaHuS,

pemiarh pacuéTHBIC 3a4a4d ¢ SBHO 3aJaHHOH (M3UUECKOH MOZCIEIO,
HCTIONB3YA PU3MYECKUE 3aKOHBI M MPUHLIKIIBI, HA OCHOBE aHAIM3A YCITOBHS 33yl
BHIOHpATh (PU3MYECKYI0 MOACHD, BBLOCNATH (PHIUYECKUE BEJIMYHHBL U (GOPMYJIHI,



HEOOXOMMMBIE U1 €€ PEIICHU, MPOBOANTE PACUETHL U OLICHUBATH PEAbHOCTH
MOy YEHHOTO 3HAYCHUS (PUBHUECKON BEIUYMHBI,

peIlaTh KaYeCTBECHHBIE 3a/1a4H. BHICTPAHBATh JIOTHYECKH HETIPOTHBOPEUHBYIO
LETOYKY PACCYKICHUI ¢ ONMOpPOl HAa U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usnvecKue ABNCHNL,

WUCMONB30BAaTh  TNPH  PELICHWH  YYeOHBIX  3a0a4  COBPEMEHHBIC
HHPOPMALHOHHBIC TEXHOJIOTUH U1 IMOUCKA, CTPYKTYPUPOBAHUS, HHTCPIPETALNH
H TPEACTABICHUA y4eOHONH U HAYyYHO-MOMYIAPHOH MHPOPMALIKMK, TIOYYCHHON W3
Pa3IUYHBIX UCTOYHUKOB, KPHTHYCCKH aHATU3HPOBATH MMOIYYaeMy10o HHPOPMALIHIO;,

OOBACHATE TPUHLMIBI JCHCTBAA MAIUWH, NPUOOPOB M TEXHUYECKHX
YCTPOICTB, pasnHyaTh YCIOBUs UX O€30MAacHOr0 UCMOIB30BAHUs B [TOBCEIHEBHOMN
JKU3HH,

NPHUBOJAUTE MPUMEPHI BKAAA POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLIECCOB OKPY)KAKOLIETO0 MHpa, B pa3BUTHE
TEXHHKH U TEXHOJIOTHH,

WCIIOJIB30BATh TEOPETHYECCKUE 3HAHHA MO (PU3MKE B MOBCETHEBHON SKH3HH
s obecriedeHnss 6€30MacHOCTH MpH oOpamieHHH ¢ TpHOGOpaMU M TEXHUUISCKHMH
YCTPOHCTBAMHU, Ui COXPAHCHHUA 300POBbA U COONIOACHHS HOPM 3KOJIOTHYECKOrO
MOBEOCHUA B OKPYKAIOLIEH Cpeac,

paboTaTe B TPYNIE C BBIMIOJHEHHEM PpA3HYHBIX COLMANBHBIX POJNEH,
IJIAHUPOBaTh PabOTy TCPYNIBL, pPAlMOHANBHO pPacTpeAesTh OOsA3aHHOCTH U
[UTAHHPOBATE JEATEIBHOCTE B HECTAHAAPTHBIX CUTYAlHsIX, aACKBAaTHO OLICHHUBATH
BKJIAJ KQKJOr0 U3 YYAaCTHUKOB IPVYIINEI B PEILICHHE paCCMATPHUBAEMOIi MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

HaumenoBanue pa3aejioB H TEM

KoamuecTrso yacos

DnekTpoHHble (LH(poBbIE)

Ne n/n Kontpoabhbie | IlpakTnueckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIe Pecypchl
padoThI padoTbI
Pazpen 1. PU3UKA U METO/IbI HAYUHOI'O IO3HAHUSA
)
1.1 MSHKA H METOLE! HAYHHOTO 2 https://m.edsoo.r/AVIAWVNQO
NMO3HAHUSA
Hroro no paspeny 2
Pazpen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
22 JluHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA

OCHOBBI MONEKYJISIPHO-KMHETHUECKOMH

3:1 9 1 https://m.edsoo.ru/HRGVENOPE
TEOPUH
32 OcCHOBBI TEPMOJMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 FperatHblc COCTONHIA BelliceTna 3 https://m.edsoo.ru/HSM355JCH
Daz0BbIE MEPEXOJIbI
Hroro no paspeny 24
Pasznen 4. DJJIEKTPOJJNHAMMKA
4.1 DiekTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QL1
42 ITocTOsIHHBIN 3JIEKTPUYECKHIA TOK. 12 1 1 https://m.edsoo. ru/GEWTDOQXWW




Toku B pasauuHBIX cpenax

Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I1O 63

IMPOTPAMME




11 KITACC

HanmeHnoBaHue pa3nesios U TeM

KoaunuecTBo yacos

DaeKTpoHHbIe (LH(PPOBbIE)

Ne n/n Kourpoabubie | [IpakTuueckue
NPOrpaMmsl Bcero o0pa3oBaTeIbHBIE PecypChl
paboThI paboThI
Paznen 1. JJIEKTPOJAMHAMUKA
1.1 MarHuTHoe fofe. J1eKTpoMarHHTHAs 11 1 3 https://m edsoo.r/Z2Q39ONGS
VHY KLUAST
Hroro no pazaeny 11
Paznen 2. KOJIEBAHHWUSA U BOJTHBI
M
21 CXAaHHYCCKHUE U DJICKTPOMArHuTHbLIC 9 1 https//medsooru/3TLNOKPG6
KostebaHust
M
2.2 CXAHITICCIHC H STICKTPOMArHHTHbIC 5 1 https://m.cdsoo.ri/WQT6385V 1
BOJIHBI
23 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasnen 3. OCHOBBI CHIEHIUAJIBHOW TEOPUY OTHOCUTEJIBHOCTH

OCHOBBI CrieLIHaIbHON TEOPHH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIbHOCTH
Hroro no pazneny -
Paznen 4. KBAHTOBAS ®U3UKA
41 DIeMeHTHI KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/SWOVAWQRS
42 CrpoeHue atoma B https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE A1pO 5 https://m.edsoo.ru/97MCIDZXQ




Hroro no pazneny 15

Paszpen 5. DJIEMEHTBI ACTPOHOMHHU U ACTPOPU3NKHU

5.1 DJIeMeHThbI aCTPOHOMHHU U aCTPOPUUKI 7 1 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazpeny 7
Pazpen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiee NOBTOpeHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME o % d







INOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo uacos
Ne Jdara DyieKTpoHHbIe HH(PPOBLIE
Tema ypoka Kourpoabubie | IlpakTunuyeckue
n/n Bcero u3yuyeHHsi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Dusnka — Hayka o0 npupoje. 5165

1 Hay4Hblie MeTO/bI TO3HAHMS 1 04'09 https://m.edsoo.r/YXGQSPM1P
OKPY’KaIOLIEro MUpa '
Ponb u mecTo dpusuxu B
(hopMupOBaHUM COBPEMEHHOIH 01.09

2 HAy4HOI KapTHHBI MUPA, B 1 04'09 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOH NeATETbHOCTH '
monen
MexaHu4yeckoe ABUKEHHE.
OTHOCHTENBHOCTH —

3 MEXaAHUYECKOrO JBUKEHUS. 1 11'09 https://m.edsoo.ru/RSOAOVSZX
[lepeMelleHune, CKOPOCTh, '
yCKOpeHHne
PaBHOMEpHOE pAMOIHHENHHOE 07.09 -

-+ P P 1 https://m.edsoo.ru/L8IPY2JEZ
OBUIKECHHE 11.09
PaBHOyckopeHHOE 14.09 -

5 y pv 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJITHEHHOE IBHIKEHHE 18.09
CBoboxnHoe nagenue. YckopeHue 14.09 -

6 hemiiodi . 1 https://m_edsoo.r/MXPLZIX8]
cBOOOJTHOIO MajieHust 18.09
Kpusonuneiinoe asu:xeHue. 21.09

7 JBuskeHne MaTepUaIbHON TOUKH 1 25'09 https://m.edsoo.ru/TFLI2C4DN

MO OKPY>KHOCTH




HpHHuI/IH OTHOCHUTEJIbHOCTH

COXPaHEHHsI UMITYJIbCA.

g lNanunes. Unepuuanbubie ) 21.09 - hitps:/m.cdsoom/J60Y TN3WN
cuctembl orcyera. IlepBbiii 3aK0oH 25.09
HeroTona
Macca Tena. Cuna. [Tpunuun

9 A e 28.09- https://m.edsoo.ru/BVINWTAQH
3akoH HeroToHa st 02.10
MaTepUaabHONH TOYKU

10 o S —— 28.09- https://m.edsoo.ru/JYL4I4UAN
MaTepHaJIbHBIX TOYEK 02.10
3aKOH BCEeMHPHOIO TATOTEHHUS. e

11 Cuna sxecru. [lepsas e https://m.edsoo.ru/D13D593MU
KOCMHYECKast CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. 05.10 - https:/m.edsoo./RILVEXEQOD
Bec rena 09.10
Cwuna tpenusi. Kosduumenr

13 i 12.10- https://m.edsoo.ru/UZBUPCMSM
MpH IBHKEHHUH TEJIa B JKUAKOCTHU 16.10
WJIN rase
IToctynarensHoe u
BpaLIaTEIbHOE OBIKEHNE
abCcoNMmOTHO TBEPAOTO TENa. 12.10 -

14 Moo l:'[.neqo o 10 https://m edsoo.ru/IDOAU4OTS
VYcioBusi paBHOBECHS! TBEPOIO
Tena
HNmnynbe MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTEPUAJIBHBIX TOYEK. 19.10 - hitps://m.cdsoo.r/M3JOTKNWC
Hmnynbc cunbl. 3aKoH 23.10




PeakTuBHOE NBUKEHNE

16

PaboTa 1 MOLIHOCTD CHJIBI.
Kunernueckas sneprus
MatepHaabHOI Touku. Teopema
00 M3MeHEeHUH KHHETHYECKOH
JHEePruu

19.10 -
23.10

https://m.edsoo.ru/J1V591.28B

17

IToTreHuManpHast SHEPTHUsL.
[ToreHumanpHas SHEPTHs YIIPYro
nehOpMUPOBAHHOMN MPYIKUHBI.
IToreHuumanpHast 3HEPrus Tejaa
BOJIM3H MTOBEPXHOCTH 3eMITH

05.11 -
06.11

https://m.edsoo.ru/RNEXJW4KF

18

[Norenuuanbhbie U
HenoTeHuuanbHble Cuibl. CB3b
paboThl HEMOTEHLUAIBHBIX CHJI C
U3MEHEHHEM MEXaHUYEeCKOH
HHEPTHH CUCTEMBI TeJl. 3aKOH
COXPaHEHUsI MEXaHUYECKOMU
SHEpPruu

09.11 -
13.11

https://m.ecdsoo.ru/DA3QVTOXOQ

19

JlabopatopHas pabora
«HccnenoBanue cBsizu paboTbl
CHIIBI C U3MEHEHHEM
MEXaHU4ECKOH YHEPTHH TeJIa HA
PUMEPE PACTSIKEHUS
PE3UHOBOTrO JKIyTa»

09.11 -
13.11

https://m.cdsoo.ru/W1R4R88UG

20

KonrponbHhas pabora no reme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHHs B
MEXaHUKEe»

16.11 -
20.11

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHHUS

16.11 -

https://m.edsoo.ru/OEYOVYU2B




MOJIEKYJIAPHO-KUHETUYECKOMN 20.11
Teopun. bpoyHOBCKOE nBUKEHHE.
Hudpysus
XapakTep ABMKEHUS U

22 BB AMOCK OTEAR S 40N sl https://m edsoo. ri/AUV2ZDR3X
Bewectsa. Monenu crpoenus 27.11
ra3oB, JKUAKOCTEH U TBEPABIX Tel
Macca monekyn. Konuuectso S5

23 Beuiectsa. IlocrosiHHas S5 https://m.edsoo.ru/FLIBAQD13
ABoranpo
Tennosoe paBHOBECHE. e

24 Temnepatypa u €€ usmepeHue. S https://m.cdsoo./ WPNY6QAS8Z
IlIxana remnepatyp Llenbcus

25 - 30-11- https://m.edsoo.n/UKIFVSBZO
OcHoBHoe ypaBHeHue MKT 04.12
AGcontoTHas Temrepartypa Kak
Mepa cpeaHel KUHeTUYECKOM G

26 9HEPTUH JABHKEHHS] MOJICKYJL. 113 https://m.edsoo.r/BXUDVDG2F
VYpasuenue Menneneesa-
Knanefipona

27 Sakon Jlanbrora. [asosbie 0702= 1 b tpec/im edsoo.nu/Y SWB66I3A
3aKOHBI 11.12
JlabopatopHas pabora

28 «HccnenoBanue 3aBUCUMOCTH 14.12 - hitos://m_edsoo.ru/35DBLKTY6
MEJK/ly MapamMeTpaMu COCTOSIHUS 18.12
pa3peKEHHOro ra3a»

29 B . e 14.12- https://m edsoo.r/OZI3KZNI5
n ux rpaduueckoe 18.12




npeacTaBjIi€HHUE

BuyTtpennss sneprus
TEPMOJAUHAMUYECKON CHCTEMBI U

CrocoOb! €€ U3MEHEHUSI. 21.12-
30 g https://m.edsoo.ru/9JQITVXIS
Konuuectso Ternotst u padora. 25.12
BuyTtpennss sneprus
OJIHOATOMHOI'O M/I€aJIbHOIO rasa
21.12 -
31 Bune! Tennonepenaun - https://m.edso0.ru/36JJI20W9
Y nenbHast TEMIO0EMKOCTD
ewectBa. Konnuectso te 28.12 -
32 BOLIECTE RS St https://m.edsoo.ru/SK3Y4HI6L
NpHU TeIIonepeaaye. 30.12
AnuabaTHblii npouecc
IlepBolii 3aKOH TEPMOAMHAMUKHI i
33 U €ro NpUMEHEHHE K 15'01 https://m.edsoo.ru/2HO6R3GAS
M30rpoLeccam ’
Heobpatumocts mpoueccos B i
34 npupozne. Bropoii 3akon 15'01 https://m.edsoo.ru/SSSLWDETS
TEPMOANHAMUKH ’
[Tpunmn aeicreus u KI1T 18.01 -
35 PHETIT Reers a https://m.edsoo,nm/DLCDEAAUC
TEIJIOBOI MalllMHBI 22.01
18.01 -
36 [uxn Kapno u ero KITJ{ S50 https://m.edsoo.ru/4XPSAOVIM
DKoJoruyeckue npoodne 25.01 -
37 A e https://m edsoo.n/PO7ZMYMSI
TEIJIOOHEPTETUKHU 29.01
O6o0uaromuii ypox n——
38 «MonekysipHast puzmka. 29'01 https://m.edsoo.ru/9EKZODDWP

OCHOBBI TEPMOAUHAMUKH»




KontposnbHas pabora no teme

39 «MonexynspHast Gpusmka. g;g; - https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOJMHAMHUKI»
[TapooGpasoBanue u 6

40 koHAeHcauus. Mcnapenue u 05:02 https://m.edsoo.ru/X48Q078EE
KHUIIEHHE
AOCONOTHAsI U OTHOCHUTENIbHAS S5

41 BJIAJKHOCTh BO3AyXa. 56 https://m.edsoo.ru/98HVAEBMM
HacpieHnbliit nap
Teépnoe teno. Kpucrananueckue
1 aMmop(HbIe Tena. AHU30TPONHsA G

42 CBOMCTB KpucTawnos. XKuakue 555 https://m.edsoo.ru/IXFWLMZNK
kpucrasibsl. CoBpeMeHHbIE
MaTepHaIbI
[1naBneHue U KpUcTaUIM3aLus. e e

43 VYnenbHas TEMIOTA MJIABJIECHHUS. . https://m.edsoo.ru/OX117G6MR
Cybnumannsi

15.02 -

4 YpaBHeHue TeruioBoro 6anaHca {555 https://m.edsoo.r/OITUXGN2I1
DneKTpu3auus Ted. S5

45 DnexkTpudeckuii 3apsa. [{Ba Buna 5 6: 55 https://m.edsoo.ru/QJ2S7TWSBM
3NEKTPUUYECKUX 3apPsi/IOB
ITpOBOAHUKY, AUANIEKTPUKH U

46 Oy NPOBOJIHHKH. 3aKOH 01.03- https:/m.edsoo.r/F3YVPQUYH
COXPaHEHHsI YJEKTPHUECKOTO 05.03
3apsaa
BsaumoneticTsue 3apsiioB. 3akOH Sl

47 Kynona. Toueunsiii 05:03 https://m.edsoo.ru/SU3BUOTHH

3JIEKTPUYECKUH 3apsial




Hanpsik€HHOCTb 3JIEKTPUYECKOro

48 . cyne?nosnulxm sl https://m.edsoo.ru/SIKAWD2V6
snexkTpuydeckux noneit. Jlunun 12.03
HATPSKEHHOCTH
Pabora cun

49 e R ARG S — https://m.edsoo.ru/VOPDIASLF
ITorenuman. PasHocte 19.03
MOTEHLHAJIOB
ITpOBOAHMKHM U AHAJIEKTPUKH B

50 SJICKTPOCTATHHCCKOM HOJIC. 15.03 https://m.edsoo.ru/12P2S312Z
Jusnexrpuyeckas 19.03
TPOHULIAEMOCTD

51 Dnextpoémkocts. KoHnencarop zzg; - https://m edsoo.ru/B1UPRD52W
DNEeKTPOEMKOCTD TJIOCKOTO o

52 KOH/IeHCaTopa. DHeprus — https://m.edsoo.ru/XPUKP82V8
3apsKEHHOr0 KOHAeHcaTopa
JlaGopatopuas pabora G

53 "U3mepeHue 31eKTPOEMKOCTH e https://m.cdsoo.ru/PBGM4F845
KOHJIeHcaTopa"
IIpuHUmMn neicTBys U
NpUMEHEHHEe KOH/IEHCATOPOB,

54 KOHI/IPOBaJIbHOFO anmnapara, 05.04 — hitps://m.cdsoo. r/H3QI9PNHYY
CTPYHHOrO MpUHTEpA. 09.04
DeKTpOCTaTHYECKAast 3aIUTA.
3azemuieHue 3eKTpornpudopoB
DNEeKTPUIECKUI TOK, YCIOBUS e

55 €ro CYLIEeCTBOBAHHSI. - https://m.edsoo.r/D6Y72A4B7

ITocrostuubiii Tok. Cuna Toka.




Hanpsikenne. ConpoTuBieHue.
3axon Oma ans y4acTka Lenu

56

ITocnenosarensHoE,
MapauIeIbHOE, CMELIAHHOE
CO€IMHEHHE TPOBOHUKOB,
Jlaboparopnast pabora
«H3y4yeHune CMeLIaHHOro
COEIMHEHUS] Pe3UCTOPOB)

0.5

12.04 -
16.04

https://m.edsoo.ru/SLKT3UPUR

57

Pabora u MoiHOCTh
AIEKTPUYECKOr0 TOKA. 3aKOH
Jixoyns-JleHua

19.04 -
23.04

https://m.edsoo.rv/LESHA2A3M

58

3axon Oma Ans NOTHOM
(3aMKHYTOI) 3JIEKTPUIECKOI
uenu. Koporkoe 3ambikaHue.
JlabopatopHas pabora
«H3mepenne DJIC ucrounnka
TOKa M €r0 BHYTPEHHEro
COTPOTUBJIEHUS»

0.5

19.04 -
23.04

https://m.cdsoo.ru/YNSBF7PBS

39

PesepBHbIit ypok. KoHTpOsbHas
pabora 1o Teme
"JnekTpoanHamuka" /
Bcepoccniickast nmposepouHas
pabota

26.04 —
30.04

https://m.edsoo.ru/MFM6EIESX

60

O6o0maromuit ypok
«DNeKTPOAMHAMHKAY /
Bcepoccuiickas npoBepouHast
pabora

26.04 -
30.04

https://m.edsoo.ru/P86MDY 07H

61

3J'leKTpOHHaﬂ MPpOBOAUMOCTD
TBépJIbIX METaJIJIOB. 3aBUCUMOCTh

04.05 -
07.05

https://m.edsoo.ru/ WMNNBQLI9H




COIMPOTHBJICHWS METAJLJIIOB OT

TEMIEPaTyphl.
CBepXnpoBOIUMOCTD

62 IEKIDHRORETTOK B BNy SRLE, 0805~ | https://m edsoo.wACCYCIT85
CBoiiCTBa MEKTPOHHBIX MTyYKOB 07.05
ITonynpoBOAHUKH, UX
coOCTBEHHAasl U PUMEeCHas T

63 npoBoauMocTb. CBoiicTBa p—n- o https://m.edsoo.r/S55A1DQUR
nepexona. [TonynpoBOAHUKOBbIE
nprbopbl
DNEeKTPUYECKUI TOK B PaCTBOpax

64 ¥ pactiiianax SJCKTPOTHTOB. 11.05- https://m.eds00.r/QUOQUWYVI1
DNEKTPOIUTHYECKAS 14.05
JUCCOLIMALINSA. DIEKTPOIHU3
DNeKTPUYECKHi TOK B razax.

65 CamocTosTesbHbI EI 17.05- https://m .edsoo.ru/2VX2KLFQA
HECAMOCTOSITEJIbHBIM pa3psiil. 21.05
Mounnus. I1nazma
DnexkTpudeckue npudops U

66 FEIPREOTE WA IDRENIEOROE il https://m edsoo.ru/KJA02KUP5
npumenenue. [Ipasuna TexHuku 21.05
Oe3omnacHOCTH
KonTtposnbHast pabora no reme

67 «3nemp00"ra"rtma. ITocTosiHHBIN 24.05 - https://m edsoo r/PASKIGWP4
anexTpudeckuii Tok. Toku B 27.05
Pa3NIUYHBIX CPenax»

68 Fesenpni ypo. DocOmargmS HAdla= hitps:/m.edsoo.ri/HLOAT6SNU
ypoxk no temaMm 10 knacca 27.05




OBILEE KOJIMYECTBO YACOB ITO
IMMPOIrPAMME

68




11 KITACC

KoanuecTBo 4acos

Ne Hara DJIeKTPOHHBbIE NH(POBBIE
Tema ypoka Kontpoasusie | IlpakTnueckue
n/n Bcero H3yueHHs1 | 00pa3oBaTeJbHbIE PeCypChl
padoTsi paboTnl
[TocTosiHHBIE MATHUTBI U UX
B3aumMozeicTaue. MaruutHoe -
1 noje. Bextop MarHUTHOM 1 04'09 https://m.edsoo.ru/4DMOYIING
uHAyKUuY. JIMHUM MarHuTHON '
MHIYKLUH
MarHuTHOe 1oJie NPOBOAHMKA C
TokoM. OrnbIT Dpcrena. _ 01.09 - _
2 . BOTER | https://m.edsoo.ru/1L5SCT47FX
B3aumoneiicTBue npoBOIHUKOB C 04.09
TOKOM
Jlaboparophas pabora S8
3 «H3yueHne MarHUTHOrO MoJIst 1 1 11'09 https://m.edsoo.ru/HGHXL.NLRZ
KaTYIIKH C TOKOM» '
JleiicTBHe MarHUTHOTO MOJISI Ha
MPOBOAHUK ¢ TokoM. Cuia
Awmnepa. JlaboparopHas paboTa 07.09 -
4 P P ? P 1 | https://m.edsoo.rt/UVHDISEX4
«Hccnenosanue aeicTeus 11.09
MOCTOSIHHOIO MarHuTa Ha pamKy
C TOKOM»
JleficTBe MarHUTHOTO MOJIS Ha
BU Cs 3aPSIKEHHYIO 14.09 -
5 S | https:/m edsoo.r/TABZQGQCY
gactuny. Cuna Jlopenua. Pabora 18.09
cunbl Jlopenua
14.09 -
6 DNeKTPOMarHUTHast UHAY KLU, 1 https://m.edsoo.ru/VA26C9C3J

18.09




ITorok BeKTOpa MarHUTHOI
unaykuuu. IJ1C nnaykumu.
3aKOH 3JIEKTPOMArHUTHOMH
uHaykuuu Papanes

JlaboparopHast pabora

7 «HccnenoBaHue sIBICHUS ;;gz B https://m.edsoo.ru/XZSSMQCBU
3JIEKTPOMArHUTHON MHIYKLIUK»
NHAyKTUBHOCTD. SBjIeHHE
camouHaykuuu. DJ1C 5. i

8 CaMOMHIYKLIMH. DHeprusi 25:09 https://m.edsoo.r/EOTONSAEA
MarHMTHOIO MOJIst KaTYIIKH €
TOKOM. DJI€KTPOMArHUTHOE T10JIe
TexHuueckue yCTponcTsa U UX
MPUMEHEHUE: OCTOSTHHBIE

9 A 803~ https://m.edsoo.ru/UWNLFA9L6
JJIEKTPOABUTATENIb, YCKOPUTETH 02.10
3JIEMEHTaPHbBIX YacTHLl,
MHYKLMOHHAs 1e€4b
Obobwaromuii ypok _

10 «MarHuTHoe roJe. 02:10 https://m.edsoo .ru/COBOSBGMC
DNeKTPOMarHUTHAst MHIY KLIHSI»
Koutponenas paborta no teme BB

11 «MaruutHoe none. 6490 https://m.edsoo.ru/8X637ELEU
DNEeKTPOMArHUTHAsE UHAYKLHS»
CBoOoHbIE MEXaHHYECKHE
konebanusi. 'apmMoHnyeckue G —

12 koneGaHusi. YpaBHEHHE 09:10 https://m.edsoo./9Y6GYWEVP

rapMOHHYECKHUX KoJieOaHuii.
ITpesparieHue s3HePruu




13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCHMOCTH
neprosa Majbix KoneOaHui
rpys3a Ha HUTH OT JJIMHbI HUTH U
MacChl TPy3a»

12.10-
16.10

https://m.edsoo.ru/DPZSKR61C

14

KonebatenpHblii KOHTYP.
CBoOoaHbIE 3JIEKTPOMArHUTHbIE
KoneGaHus B HIeaTbHOM
KoJiebaTeIbHOM KOHTYpE.
AHanorust Mexy
MEeXaHUUYECKUMHU U
3JIEKTPOMAarHUTHBIMH
KonebaHusIMH

12.10-
16.10

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akon
COXpAHEHHsI YHEPTUH B
UIeaJIbHOM KOJIEOATEIbHOM

KOHTYype

19.10-
23.10

https://m.edsoo.ru/MHNWD2LHU

16

I[NpencraBiieHue O 3aTyXarOLUX
kosnebanusix. BbIHYKIEHHBIE
MeXaHuuyecKkHe KonebaHus.
Pe3onanc. BeinykieHHeie
3JIEKTPOMArHUTHBIE KosieOaHus

19.10-
23.10

https://m.edsoo.ru/FMBDWPPG4

17

ITepemeHHbI TOK.
CunyconanbHbIi NEPEMEHHBbII
TOK. MOILITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
AEHCTBYIOLIEE 3HAUECHUE CUITBI
TOKA ¥ HATPSIKEHHS

05.11-
06.11

https://m.edsoo.r/VDEYXRVUI

18

Tpancdopmarop. [IpoussoacTso,

09.11 -

https://m.edsoo.ru/1ZWZULSOQK




nepenaya u norpedieHne 13.11
INEKTPUIECKON IHEPTUH
YCTpoicTBO U MPAKTHYECKOE
NPUMEHEHUE YJIEKTPUIECKOTO ..

19 3BOHKA, FeHepaTopa - https://m.edso0o.ru/93Z12W4QQ
NIEPEMEHHOTO TOKA, JIMHUH
3JIEKTponepenay
DKOJIOTHYECKUE PUCKH NTPH
MPOMU3BOCTBE 3JIEKTPOIHEPTUH. B

20 KyabTypa ucnosib3zoBaHus S https://m.edsoo.ru/3IDUNYKWNO
3JIEKTPO3HEPTUH B
MOBCEIHEBHOM KU3HU
MexaHuueckue BOJIHBL, YCIOBHUS
pacnpoctpanenus. Ilepuon. —

21 CxopocTb pacnpoCTpaHeHHs U 20:11 https://m.edsoo.ri/W2XBOR3HJ
anuHa BonHbl. [Tonepeunsie n
MPOOJIbHBIE BOJHBI
3Byk. CkOpOCTb 3ByKa. Y

22 I'pomkocTb 3ByKa. BricoTa TOHA. - https://m.edsoo.1u/Z827Q6V70
TemOp 3ByKa
DNIeKTPOMArHUTHBIE BOJIHBI, HX 3T

23 cBoiicTBa u ckopocTs. [llkana i https://m.edsoo.ru/SWB57C06X
ANEKTPOMATHUTHBIX BOJIH
IIpuHLMIBI PaHOCBSI3U U S

24 TenesuieHus. Pazsurue cpeacrs o https:/m.edsoo.ru/2ZWQTSLGLV
cBsa3u. Paauonokauus

25 RoErpaisHad pasora 30,17 https://m.edsoo.ru/IHURONSOB
«Konebauwust u BOJTHBI» 04.12




[IpsimonuneiiHoe
pacmnpocTpaHeHUe CBeTa B

07.12-

26 . . https://m.edsoo.ru/HUF74ANDOW
onHOpoaHo# cpene. Toueunslii 11.12
UCTOUHHK cBeTa. JIyu cBera
Otpaskenue cBeta. 3aKOHBI

27 OTpaKeHUs ciae'ra. [Toctpoenue 07.12- https://m.cdsoo ru/IMBKOM?22Z
n300paskeHuil B MIOCKOM 1102
3epkasie
IIpenomnenue ceera. [TonHoe

28 BHyTpeHHGCVOTan(eHHe. 14.12- https://m.edsoo.ru/V49RISTRN
IIpenenbHbIi yro nojHoro 18.12
BHYTPEHHETO OTPAKEHHUS
Jlabopatopuas paborta —

29 «H3mepenue nokasarens - https://m.edsoo.ru/JO2EIM 1 DQ
NPEIOMIIEHHS CTEKJIa»
JIunzel. ITocTpoenue

30 H3O6p§xeﬂﬂﬁ ki e 2112- https://m.edsoo.ru/W2MMS9IKJC
TOHKOI1 JIMH3bI. Y BeTUYeHne 25.12
JIMH3bI
Jlaboparopnas pabora L

31 «HccnenoBanue CBONCTB 9613 https://m.edsoo.r/Q1ZCMWIR0
n300paKeHUH B JIMH3AX»
Jucnepcusi ceera. ClIoxHbIH
cocras Oenoro ceera. L{ser. -

32 JlaGoparophas pabora . https://m.edsoo.rt/KOOWVKE]I |
«Habnronenue aucnepcuu
CBETa»

33 amepqepenumoaere, 12,01 https://m.edsoo.ru/C8LCRSEJI
Ju¢paxuus csera. 15.01




JudpakuuoHHas peluérka

ITonepeyHOCTb CBETOBBIX BOJIH.

11.01-

34 R - https://m.edsoo.ru/Q2118XYOJ
OnTuyeckue nmpuOopsl 1 —

35 YCTPOICTBA U YCIIOBUS UX - https://m.edsoo.ru/M5127JYGT
0e30MmacHOro NpUMeHeHus
I'paHuLIbl MPUMEHHUMOCTH

36 RO Mexaﬂnmt 1881 https://m.edsoo.ru/P8GBIFISN
ITocTynarsl cneunanbHOM TEOPUU 22.01
OTHOCHTEJIBHOCTH
OTHOCHUTENIBHOCTD _—

37 OTHOBPEMEHHOCTH. 3aMeUIeHHe — https://m.edsoo.ru/0VLMCN6B2
BPEMEHH U COKPALIEHHE IJINHbBI
DHeprusi U UMIyJIbC

38 DEMITHERGTCKON :l AETRLEL LR el https://m.edsoo.ru/190ZY4BUB
MacChl C SHEPruer U UMITyJIbCOM. 29.01
DHeprust MoKos
Konrponenas padora «OnTHka. 645

39 OcHOBBI CeHAILHON TeopUn G https://m.edsoo.ru/L8689JPLI
OTHOCHTEJIbHOCTH)

40 SDomouer Sopyme: s, A= https://m.edsoo.ru/ZL6P16LAO
DHeprust 1 UMIyJibC GoToHA 05.02
OTKpeITHE U UCCNIEJIOBAHNE 08i03—

41 doroapdpexra. Ompirer A. I, i 2:02 https:/m.edsoo.r/PGL5XXSRO
Cronerosa
3axousl poroaddexra. o

42 VYpaBHenue DiiHMITENHA AN1s 55 https://m.edsoo.r/YLCK770G8

boroaddexra. «KpacHas




rpanuua» Goroaddexra

Jasnenue ceera. Onpitel [1. H.

43 Jlebenesa. Xumunueckoe iggi B https://m.edsoo.rt/EGO6ZQ1SA
ZeiCcTBHE CBETa
TexHu4eckue ycTpoicTsa u

44 REACRICHROR ORISR il https://m.edsoo.ry/UFQDRSLSM
(dhorosnemeHT, GoTOAATUHK, 19.02
cosiHe4Hast Darapesi, CBETOMON

45 Pemere satan no Telv:e Slla= https://m.edsoo.ru/ZE73A67B1
«2DeMeHTbI KBAHTOBOH ONTUKI» 26.02
Monens atoma Tomcona. OnbITe

46 Fesephopie.nG Daceensoo: 040 https://m.edsoo.rw/FIC1 1POHN
yactull. [InanerapHas mozenb 05.03
aToma

47 IMToctynaret bopa g;gg N https://m.edsoo.ru/6 X7GFHZ9X
Hznyuenue u norsiomeHue

48 (hOTOHOB mpu nepexone aToma ¢ 09.03 - https://m cdsoo n/NNSBHZYBE
OJIHOTO YPOBHSI SHEPTUHU Ha 12.03
Apyroii. Buasl criektpos
BousiHOBBIE CBOICTBA YaCTHLI.
Boanel ne bpoits. i

49 KopnyckynisspHO-BOTHOBOMN 16.63 https://m.edsoo.ru/J710TLECO
nyanu3M. CriOHTaHHOE U
BBIHYK/IEHHOE U3JTy4YeHUE
OTkpbITHE PATHOAKTUBHOCTH.

50 Quers Pesep(popaa 1o 1503=" | }itps/im edsoo W TSIFUUSTP
OMpeneNeHNI0 COCTaBa 19.03

PaaruOaKTHBHOIO U3JIYyYCHUA




51

CaoiicTsa anbda-, 6era-, ramma-
uznydyeHus. Bausuue
PanIuOaKTUBHOCTH HA )KUBbBIE
OpraHU3MbI

22.03 -
26.03

https://m.edsoo.ru/UOIRQS0Z5

32

OTKpbITHE MPOTOHA U HEHTPOHA.
Uzoronsl. Anbda-pacnan.
DNEKTPOHHBIN U MO3UTPOHHbIMH
Oera-pacnan. ['amma-usnydeHue

22.03 -
26.03

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBs3M HYKJIOHOB B siJIpe.
SAnepHble peakumu. AnepHbiit
peakrtop. [IpoGiemsl,
NEepPCIEeKTHBbI, YKOJIOTHYECKHE
ACMEKThI AAEPHON YJHEPreTUKH

05.04 -
09.04

https://m.edsoo.ru/CFJYJSSIG

54

DNIeMEHTAPHBIE YaCTULIBI.
OtkpbiTe nmo3utrpoHa. Merozbt
HaOIOAEHUS U PErUCTPALIMU
3NeMeHTapHbIX yacThull. Kpyribiii
cTosl «PyHIaMEHTaIbHbIE
B3aumoselicTeus. Enuncrso
(bu3nyuecKoil KapTHHBI MUPa»

05.04 -
09.04

https://m.edsoo.ru/SUC62U40A

55

Drarnel pa3BUTHSI ACTPOHOMMUH.
[Tpuxnagnoe u
MHPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. Bup 3Bé31HOTO
HeOa. Co3Be3nus, spKue 3BE3MDI,
JIAHETHI, UX BUIAUMOE
nsikenue. ComHevHas cuctemMa

12.04 -
16.04

https://m.edsoo.ru/SPXS2I19VY

56

Counue. ConHevHasi akTHBHOCTD.
HcTouHuk SHEPIrun ConHua u

12.04 -
16.04

https://m.edsoo.ru/1JZR54JAQ




3BE3]]

3BE31bI, ©X OCHOBHBIE
XapaKTEPUCTHKH. 3BE3/bI
TJIABHOM MOCIEN0BATEIbHOCTH.

57 BHuyTpenHee cTpoenue 3BE3 . ;gg: - https://m.edsoo.rt/GGD3W74Z0
CoBpemeHHbIE MTPeACTaBICHHS O
MPOUCXOKIAEHHH U 3BOJTIOLIMU
ConHua u 3B€311
Muneunsrii [1yTe — Hala
I'anaktuka. Ilonoxenue u 19.04—

58 nsukenue Conxua B [anaktuke. 23:04 https://m.edsoo.ru/L2U4S1HU2
lNanaxTuku. Y€pHbie apipbl B
AOpax rajakTHK
Bcenennas. Pasberanue

59 TeRIR, TCOPRL BOIENN il https://m.edsoo.ru/9IWRLVWNN
B3pbIBa. PennkToBoe ninyueHue. 30.04
MeraranakTuka

60 HpCIURHEE IDOGIEMAL <6l https://m.edsoo.ru/LIHNL2MCFE
aCTPOHOMMH 30.04
KouTtponbnas pabora O

61 «DNeMEHTBI aCTPOHOMHHU U 07.05 https://m.edsoo.ru/TXTTCT488
acTpodu3uKI»
Ob6o6maromuii ypok. Posb
(U3MKU ¥ aCTPOHOMUH B

62 BKOHOaneCKOH’V . 03.05= https://m.edsoo.ru/WNISCRXYD
TEXHOJIOI'MYE€CKOU, COL{UAJIbHOHN U 07.05
3THYECKOH cepax AesTelbHOCTH
4eJioBeKa

63 Obo0wmaromuii ypok. Ponb u 11.05- https://m.edsoo.ru/2PFPB28UF




MecTO PU3UKHU U ACTPOHOMUU B 14.05
COBPEMEHHOH Hay4HOI KapTUHE
MHpa
O06obwaromuii ypok. Posnb

64 s M . 1 105 s /im edsoo.ru/Y29SVPCVR
(bopMupOBaHUU MPEACTABICHU 14.05
0 (pM3MYECKON KapTHHE MHUpPa
Obobmarommii ypok. Mecro
(bu3nyeckoil KapTHHBI MHpa B i

65 o01eMm psily COBpEMEHHBIX 1 21:05 https://m.edsoo.r/LKNUIKHZH
€CTEeCTBEHHO-HaYYHbIX
MPEACTaBICHUI O IPUPOAE
Pesepsubiii ypok. MaruutHoe 17.05

66 nosie. DIeKTPOMAarHUTHAsI 1 o0 https://m.edsoo.r/EVMFIQTP6
WUHIYKLHS
PesepsHblii ypok. OnTuka. —

67 OcHOBBI CrieLMaIbHOI TeopUU 1 —_—_ https://m.edsoo.rt/ESABJRKSL
OTHOCHUTEJIbHOCTH
Pesepusbiit ypok. KBantosas L

68 (u3uka. D1eMEHTbI ACTPOHOMHUU 1 — https://m.edsoo.r/RARQLVO2J
1 acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB IT1O 68

IMPOTPAMME







IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA3OBATEJIBHOM [TIPOI'PAMMBI

10 KVIACC

Kon
npoBepsieMoro
pe3yabTaTa

IIpoBepsieMble NPEAMETHDBIC PE3YAbTATHI OCBOCHHS 0CHOBHO#H
00pa3oBaTeIbHOH NPOrpaMMbl CpeaHero ofmero ofpasoBanns

10.1

JeMOHCTpHpOBaTb Ha TMpHMEpax poJiib W MecTo (PH3NKU B
(popmupoBaHHUH COBPEMEHHOH Hay4yHOH KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOH TeXHUKH H TeXHOJIOTHH, B MPAKTHYECKOH AEATENBHOCTU

nonei

10.2

VUNTBIBATH MPAHUIBI NPUMEHEHHS H3YYEHHBIX (PH3HUECKHX MOAENEH:
MaTepHajbHasd TOUKa, MHEpUHaldbHas CHUCTeMa OTCUéTa, alCONIOTHO
TBEPAOE TENIO, UACAIBHBIH a3, MOAEIH CTPOSHHS Ia30B, XKHAKOCTEH U
TBEPABIX TEJI, TOUEYHBIH 3JIEKTPUUECKHH 3apsii — MNpPH pPELIeHHH
duzHueckux 3agaqy

10.3

PacniosHasate (usudeckue siBieHus (npoueccel) H OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIsSpHO-KHMHETUYECKOH TEOpHH
CTPOGHHA  BEIeCTBa M  JJEKTPOAUHAMHKH: pPaBHOMEPHOe WU
pPaBHOYCKOpEHHOe MNPAMONMHENHOe ABHKeHHe, cBoOOLHOe MajeHNe
Tel, ABH)KEHHE MO OKPY)XHOCTH, MHepUMsA, B3aUMOICHCTBHE TeI,
mupdysusa, OpoyHOBCKOE MABHXKEHHE, CTPOSHHE  IKHAKOCTeH M
TBEPOBIX TeN, H3MeHeHHe 00béMa Tel NpH  HarpeBaHHH
(oxnaxaeHuy), TEIUIOBOE PABHOBECHE, HCIApPEHHE, KOHACHCAIMs,
MJIABJIEHHE, KPUCTAJUIM3AaLUA, KHIIEHHE, BJIAXHOCTb  BO3/YyXa,
MOBBILIEHHE NABJICHH ra3a MpH ero HarpeBaHHU B 3aKPbITOM COCYAE,
CBA3b MEXKAY MapaMeTpaMu COCTOAHMA Tra3a B HM3OMPOLECCax;

SJICKTPH3aLuA TCI, B3aHUMOAEHCTBUE 3apsAn00B

10.4

OnucbIBaTE MEXAHHYECKOE JBHKEHHE, HCIONb3ys  (pusuueckue
BEJIMMHHBI. KOOPAMHATA, NMyTb, NMEPEMELICHHE, CKOPOCTb, YCKOPEHHE,
Macca Tela, CHJA, UMIYJbC TeNa, KWHEeTHYeCKas SHEprus,
MOTEHUHAAbHAS JHEPrusi, MexaHu4yeckas padora, MexaHHuYecKas
MOLLUHOCTD, MPH OMHCAHHH MPAaBUJIbHO TPAKTOBAaTh (HU3MYECKUH CMBICI
HCHONB3YEMBIX BENHYHH, HX O0O3HAu€HHsA U €AMHHIBI, HAXOAUTH
$opmMyJibl, CBA3BIBAIOLIHE NAHHYKO PU3HYECKYIO BENUYMHY C APYTHMH
BEJIHYHHAMU

10.5

OnuceiBaTh H3YYCHHBIC TCIJIOBLIC CBOMCTBA Tel MW TeIUIOBbIC




SBNIEHHUS, HCMONB3yAd (uU3UYecKHWe BeNUYHHBI JaBJI€HHE rasa,
TeMIEPaTypa, CPEAHAs KHHETHYECKas JHEPrus XaoTHYECKOro
IOBIDKEHUA MOJIeKyJ, CpelHEKBaApaTU4HAs CKOPOCTB MOJEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEeHHAs OHeprus, pabora rasa,
K03pUIHEHT TNONe3HOro [MeiCTBUS TEIIOBOrO JBHIATENs, MpU
OMHCAHUH NpaBUJIbHO  TPaKTOBAaTh (buzHyecKui CMBICH
HCMONAb3YEMbIX BEIMYHH, UX ODO3HA4YeHHA W €QHHUIBI, HAXOOHTb
$opMynbl, CBA3bIBAIOLINE JAHHYIO (HU3UYECKYIO BETHYHUHY C APYTUMHU
BETMYHHAM

10.6

OnucbiBaTe H3YUeHHbIE HJIEKTPHYECKHE CBOHCTBA BeEIIeCTBA H
SNIeKTPUYECKHE ABJAeHUA (TMpouecchl), HCNONB3ysa  (PusHueckue
BeJIMMHHBI.  3JIGKTPUYECKUI  3apAnd,  3JIEKTPUYECKoe IO,
HaMpsDKEHHOCTh MO, TOTEHUHAJ, pasHOCTh MOTEHUMANOB, MpH
OMHCAHUH MPABUIBHO TPAKTOBATH (PU3HUECKHIT CMBICIT HCTIONB3YEMBbIX
BeNHYHH, WX O0O3HauYeHMA U eJUHHLBI, YKa3blBaTh (HOPMYyJbL,
CBA3bIBAIOLIME [JAHHYK  (H3HYECKYI0 BEJIHYHHY C APYTHMH

BeJIHMHHAMH

10.7

aHaNM3HpoBaTh (u3HuecKkHe TMpouecchl H  SBICHHA, HCIONb3yA
(pusHyecKye 3aKOHbI H NPHHIUIBL 3aKOH BCEMHPHOTO TAroTeHus, I, II
u III 3axoHbl HprOTOHA, 3aKOH COXPaHEHMA MEXaHHYECKOH 3HepPIuu,
3aKOH COXpaHeHHs HMIyIbca, MPUHLKNA CYNEepno3HLUHK CHUJI, MPHHLUI
PAaBHONPABUSA  HHEPUUAJIBHBIX  CHCTEM  OTCYETA,  MOJIEKYJISPHO-
KHHETHYECKYI0O TEOPUIO CTPOEHHS BELIECTBA, ra3oBble 3aKOHBI, CBA3b
cpedHell KMHETHYECKOH SHEeprMH TEIUIOBOTO ABH)KEHHS MOJIEKY] ¢
abCOMOTHON TeMnepaTypol, MepBbli 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHeHMsA OSIEKTPHYECKOro 3apsna, 3akoH KysoHa, npu 3ToM
pa3aM4aTh CIOBECHYIO (OPMyIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAKEHHE H YCJIOBHS (MPaHHLBbL, 0OIACTH) NPUMEHUMOCTH

10.8

OOBACHATL OCHOBHBIC MNPHHLMIBl AEHCTBHS MAalIHH, NPHOOPOB U
TeXHUUYECKHX YCTPOHCTB;, pa3iu4arth YCAOBHA HX 0€30macHoro

HCIMOJNb30BaHKS B MOBCEOHEBHOI JKU3HH

10.9

BBIMOJHATE 3KCNIEPUMEHTHI MO HCCNEAOBAHNKY (PH3HUECKHX SIBIEHUH U
MPOLIECCOB C UCMONB30BAHHEM TMPSMBIX M KOCBEHHBIX H3MEPEHHUii; npu
sToM  (opmyauposats npobnemy (3amauy) u rumoresy yueOHOro
SKCTepHMeHTa,  co0HpaTh  YCTAaHOBKY M3  MPEIJIOKeHHOTro

000py10BaHYs, POBOAUTE ONBIT U (HOPMYIHPOBATE BHIBO/bI

10.10

OCYUJ,CCT BJIATE TMNPAMBIC H KOCBCHHBIC H3MCPCHHA d)HSI/I‘leCKHX

BEJIMYHH, NMPH 3TOM BBIOHPATH ONTHMANBHBIN CrIOCOO M3MEpeHHs u




HCNOJb30BaTh H3BCCTHBIC MCTOAbI OLCHKH I'[OI'peI.I.IHOC'Deﬁ HSMCpCHHﬁ

10.11

HccnenosaTh 3aBUCHMOCTH MeKOY (U3HYECKMMM BeJNHYHHAMH C
MCTIONb30OBAHUEM TMPSMBIX H3MEPEHHil; MpPH 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DPUKCHPOBATH PE3YJIBTATEI MOJYYEHHOH 3aBHCHMOCTH
¢dbusHUecKUX BENMYHH B BHAE Tabauu H rpadukoB, AeNaTh BEIBOABI MO

pe3yNBTaTaM HCCASAOBAHNS

10.12

Cobniogath mpaBuia  0€30MacHOrO  TpyAa TMpU  NPOBEAEHHU
HCccAenoBaHH B paMKax  y4uyeOHOro 3KCmepUMeHTa, y4yeOHOo-
HCCIeIOBATENILCKOH U NMPOEKTHOH NEeATeJbHOCTH ¢ HCIOJb30BAHUEM

M3MEepPUTENbHBIX YCTPOICTB U NabopaTopHoro o0opyaoBaHUA

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3alaHHON (DH3MHECKOH MOZEINBIO,
MCTIONB3Ys (DH3MYECKHe 3aKOHBI H NPUHLMMBLL, HAa OCHOBE AHAJH3A
yCIOBHS  3afadH  BHIOMpaTh  (PU3MMECKYHO MOJENdb, BBIAEIATH
(pusnueckye BeHYHHBI U (OPMyJIbl, HEOOXOAUMBIE I €€ PEeILeHu,
MPOBOAHTD PAacUEThbl i OLEHHUBATH PEAbHOCTb MONYYEHHOTO 3HAYEHHA

(pH3HYECKOI BENTMYHHbI

10.14

Pemath  KkauecTBeHHble  3aJayH:  BBICTPAMBaTb  JIOTHYECKU
HETPOTHBOPEYHBYI) LIEMOYKY PACCY:KASHHIH C ONMOpOH Ha H3y4eHHbIe
3aKOHBI, 3AKOHOMEPHOCTH U (PH3NUECKHE SIBJICHUA

10.15

Hcnone3oBars mnpu  pemeHHHd  yueOHBIX  3a7ad  COBPEMEHHBbIE
MHQOPMALMOHHBIE TEXHOJIOTHH JUIA TIOUCKA, CTPYKTYPHPOBAHUA,
VHTEPNpeTaliH H TpeACTaBleHHs yueOHOH W HayyHO-NOMYJIAPHOH
MH(pOPMALIHY, MONYHYEHHOH M3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHHYECKH

aHATU3HPOBATH MOJNYYaeMyH0 HHPOPMALIHIO

10.16

[IpuBoAUTL NMpPHMEPBI BKJAAA POCCHHCKHX H 3apyO€XHBIX Yyu€HbIX-
(HU3HKOB B pasBHTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOLIETo
MHUpAa, B pa3BHTHE TEXHUKH U TEXHOJNOTHH

10.17

Hcnonb3oBaTh TEOPETHHECKHE 3HAHHA 1O (PH3NKE B IOBCEAHEBHOMH
JKH3HU 171 obecriedeHHs Ge30macHOCTH MpH obpalleHHH ¢ npudopaMu
M TEXHUYECKUMH YCTPOHCTBAMH, i COXPAHEHHS 370pOBbid U

cobmoneHus HOPM 3KOJIOTrHYCCKOro nNoBCOACHHA B oxpyma}omeﬁ cpeac

10.18

PaGoTaTe B rpynne ¢ BHIMONHEHHEM Pa3JIMMHBIX COLIHAJBHBIX POJEI,
TJIAHHpPOBaTh  padoTy  TIpynNmbl, pPaLHOHANBHO  paclpeaeniTb
00sI3aHHOCTH W TIUIAHHPOBATH JEATENIBHOCTh B  HECTAHAAPTHBIX
CHUTYyaLHAX, aJeKBAaTHO OLEHMBATb BKJAaA KaKOOrO0 M3 YYaCTHUKOB
TPYIbI B pelieHHe paccMaTpuBaeMoii npodnemsl




11 KJTACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsieMble NPeAMETHDIC Pe3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTebHOM NPOrpaMMbI cpeaHero odomero 0opa3oBaHus

JeMOHCTpHpOBaTL Ha MpUMepax poJiib W MecTo (PH3NKU B
(pOpMHPOBAaHHH COBPEMEHHOH HAay4yHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH H TEXHONOTHUI, B MPAKTHYECKOI AeATENbHOCTH
Nioaeii, LeJOCTHOCTE U €IMHCTBO (PHU3HUECKOI KapTHHBI MUpa

11.2

VYUTBIBATE PaHULbI MPUMEHEHHS H3YYeHHbIX (DH3HUECKHX MOAeNeii:
TOUCYHBII 3NIEKTPHUECKHI 3apsi, sAepHasd MOAE]b aTOMa, HYKJIOHHas
MOJIeJNIb AaTOMHOTO A/pa NMPH PeLIeHHH (PH3HUECKUX 33a4

11.3

PacnosHapaTh (usnueckue SBjieHUs (Mpouecchl) H OOBACHATH MX Ha
OCHOBE  3aKOHOB  3JEKTPOAMHAMHKH M KBaHTOBOH  (pu3MKH:
3JIeKTpUYecKasd TMPOBOAHMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOe  HOefCTBHA  TOKAa,  B3aHMONENCTBHE  MAarHHTOB,
3NIEKTPOMAarHUTHAs MHAYKIMA, [OeHCTBUE MAarHUTHOIO TMOJA  Ha
MPOBOOHMK € TOKOM U [ABWXYIIMICA 3apsAfA, SJeKTPOMAarHUTHbIE
konebaHuss ¥ BOJIHBI, MPSIMOJIHHEHHOE pPAaCOPOCTPAHEHHE CBETA,
OTpaKeHWe,  MpejioMyieHHe,  uHTepdepeHuus, audpakuus u
MONAPH3ALINS CBeTa, AMCTEPCHS CBeTa, (hOTOANEKTPHYECKHil 3¢ dhekT
{poroaddexr), cBeTOBOE nABNEHHE, BO3HHKHOBEHHE JIMHEHYATOrO
CMeKTpa aToMa BOOOpONAa, eCTeCTBeHHas M MCKYCCTBEHHas
PaaHOAKTHBHOCTD

11.4

OnucbiBaTE  H3YUeHHbIE CBOIICTBA  BELIECTBAa  (3JEKTPHYECKHE,
MarHUTHBIE, ONTHYECKHE, SJIEKTPHUECKYI0 MPOBOAMMOCTb Pa3iH4HBIX
cpel) W INEKTPOMAarHUTHbIE SABJGHHS (MPOLECCHI), HCMOJB3YA
dusnueckre  BeNHYMHBL  3NEKTPHYECKHil  3apsAA, CHiAa  TOKa,
SNIEKTPUYECKOE  HAMpsikeHHe,  SJIeKTPUYEeCKOe  COMPOTHBJIEHHE,
pasHocTh noreHuuanos, JJIC, pabora Toka, MHAYKIMA MarHUTHOIO
nond, cuna Awmmepa, cuna JlopeHua, HMHOYKTHBHOCTb KAaTYLUKH,
SHEPrHsl HJEKTPHYECKOrO M MATHUTHOTO MOJIeH, MEePUON U HacToTa
konebaHuii B KONeOATENILHOM KOHTYPE, 3apsiil U CHJIA TOKA B MPOLIECCe
FapMOHHMMECKUX  3JIEKTPOMArHuTHeIX  konebanuii,  okycHoe
PacCTOSIHHE M ONTHYECKas CHJIA JIMH3BbL, NPH ONMHCAHHH NPABHJIBHO
TpakTOBaTh (PU3HUECKHH CMBICT HCMONB3YeMBIX BENMYMH, HX
0003HaYeHHsT W eQUHHIBL, YKa3biBaThb (OPMYJBI, CBA3BIBAKOLINE
IOAHHYIO PU3HYECKYIO BENHYHHY C APYTUMU BeIMYHHAMH




11.5

OnuchIBaTh W3YYEHHBIC KBAHTOBBIE ABJIEHUA U MPOLECCH], HCMONb3Ys
(pu3HYECKHE BENMYHMHBI. CKOPOCTb IEKTPOMATHHTHBIX BOJH, JJIHHA
BOJIHBI H 4acTOTa CBeTa, JHEPruA M HMIYJbC (OTOHA, MEpHOL
NOJypacnmana, 3IHEPrusd CBA3H 4TOMHBIX sAAEpP, NPU  ONHCAHHH
NPaBUILHO TPAKTOBATh (PU3HYECKHUIT CMBICT HCIIONB3YEMbIX BEJIHYHH,
UX 00O3HauY€HHA H e€OMHUUbIL, YKa3blBaTb ()OPMYJIbl, CBA3BIBAOLINE
NAHHYIO (PU3HYECKYH) BeJIHHMHHY ¢ APYTHMH BEJIHYMHHAMH, BBIMHCIIATDH

3HAYCHHC (l)HSH‘IeCKOﬁ BCJIMYHHEI

11.6

AHanmu3upoBaTh (H3MYECKHE MPOLECChl M SABJIEHHs, HCHONB3YsA
d)nsmecme 3aKOHbI H NMPHHLHIIBL 3aKOH OMa_, 3aKOHBI
MOCNEAOBATENIbHOTO H MAapajuieNIbHOTO COSNUHEHHS IPOBOTHHKOB,
3akoH Jxkoynsa — JleHLa, 3aKOH 3JIEKTPOMArHHTHOH HHAYKIHMH, 3aKOH
NPSMONHHEHHOTO PpacpOCTPaHEHHs CBeTAa, 3aKOHbI OTPaXKEHHs CBETA,
3aKOHbl  NPENOMIEHUA  CBeTa, ypaBHeHHe  DHHIITeliHA  JUIs
dorodddexra, 3aKOH COXPAHEHHsS] 3HEPrHH, 3aKOH COXPAHEHUS
MMIyJbCa, 3aKOH COXpaHeHHs JJEeKTPHUYECKOro 3apsna, 3aKoH
COXpaHEHHMs  MacCoOBOrO  4ucna, nocryjarel  bopa, 3akoH
PanMOAKTHBHOIO pacrnaja;, [Mpd STOM  Pa3H4aTh  CJIOBECHYIO
dbopMynHpoBKY 3aKOHa, €r0 MaTeMaTH4YeCKOe BBIpaK€HHE H YCIOBUA
(rpanuLsl, 001aCTH) TPHMEHUMOCTH

11.7

Onpenenatb HampapileHHe BEKTOpa WHAYKUHMM MAarHHTHOTO TOJS
MPOBOAHMKA € TOKOM, CHIIbI AMmniepa u ¢l JIopeHna

11.8

CTpoutb H ONKCBIBATH H300pa’keHHE, CO3HaBaeMoe IUIOCKHM
3epKajiOM, TOHKOH JIMH30H

11.9

BBINOMHATE 3KCMEPUMEHTH] O HCCNIEROBAaHNIO PU3HYECKUX SABIEHUH U
MPOLECCOB ¢ HCIONB30BAHHEM IPSIMBIX U KOCBEHHBIX H3MEPEHUI; NpH
ToM opMmyauposats npobnemy (3amady) u rumoresy yueOHOro
SKCMepHUMeHTa,  codupaTh  YCTAHOBKY  H3  MNPEeNJOKeHHOTro
000py10BaHYs, MPOBOAUTE ONBIT U (HOPMYIHPOBATE BBIBO/bI

11.10

OCYI.I.[eCTBJ'lﬂTb npiAMbI€ H KOCBCHHBIC H3MCPCHHA (.J[)I/ISI/I‘leCKHX
BQJIHYHH, IIPH 3TOM BblﬁllpaTb ONTHMAJILHBIN ¢1ocod U3MECPCHHA U

HCMOJb30BaTh H3BCCTHBIC MCTOAbI OLICHKH I'lOI"peLHHOCTeﬁ Hsmepeﬂnﬁ

11.11

HcenenoBath 3aBHCHUMOCTH (PH3HUECKHX BEJIMYHH C HCIONb30BAHHEM
NPAMBIX ~ H3MEPEHHH; MNpH 3TOM KOHCTPYHPOBAaTb  YCTAHOBKY,
(PHKCHUPOBATL PE3YNBTATHI IMONYYEHHOH 3aBHCHMOCTH (PU3HYECKHX
BEJIMYHH B BuAe TaOnuL 1 rpadykoB, A€NATh BHIBOJBI [0 PE3YJIbTATAM

HCCACOOBAHHA

11.12

Cobmopars mnpaBuna 0e30macHOrO TpPyaa MNpU  HPOBEREHHU




HCCNEAOBaHHII B paMKax y4yeOHOro »SKCmepuMeHTa, YyueOHO-
HCCHCHOBaTeHbCKOﬁ H l'lpoeKTHOﬁ ACATCJHABHOCTH ¢ UCMOJb30BAHHEM

M3MEPUTENbHBIX YCTPOHCTB H JabopaTopHOro o0opyaoBaHus

11.13

Pemate pacuérHele 3ama4u ¢ SIBHO 3alaHHON (DH3HHUECKOH MOZEINBIO,
MCMONb3ysA (hH3MYECKHe 3aKOHBI H MPUHLMIBL, HA OCHOBE aHAJH3a
yCAOBHS  3anaud  BeIOMpaTh  (PU3HMECKYK) MOJENb, BBIAENATH
(pusnueckye BeMYHHBI U (OPMyJIbl, HEOOXOAUMBIE I €€ PEeILeHu,
MPOBOOUTL PACUEThl U OLIEHHBATH PEAbHOCTD MOJYYEHHOTO 3HAUEHHS

(pu3HHECKOH BENIMYHHbI

11.14

Pewate  KauecTBEHHble  3aJayd:  BBICTPAMBaTh  JIOTHYECKH
HENPOTHBOPEUHBYIO LIENIOUKY PACCYXKASHHI C ONOpoH HAa H3Y4eHHbIe
3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKHE SBJICHUS

11.15

Hcnone3oBate mnpu  pemeHHd  yueOHBIX  337a4  COBPEMEHHbIE
MHQOPMALMOHHBIE TEXHOJIOTHH JUIA TIOUCKA, CTPYKTYPHUPOBAHUA,
VHTEPNpeTaliH H TpeACTaBleHHs yueOHOH W HayyHO-NOMYJIApHOH
MH(pOPMALIHY, MOMYHYEHHOH U3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHHYECKH

aHATM3HPOBATH MOJNYYaeMyH HHPOPMALIHIO

11.16

OOBACHATH NMPUHIMIBI AEHCTBUA MallHH, NpUOOPOB M TEXHHYECKHX
YCTPOIICTB, pa3nu4aTh ycaoBHA HX 0€30MacHOro HCMOJNbL3OBAHHA B
MOBCENHEBHOMN KU3HH

11.17

[TpuBOANTE NMPHMEPBI BKJIAJA POCCHHCKHX M 3apyOeKHBIX YUYEHBIX-
({HU3HKOB B pa3BHTHE HayKH, B OOBSCHEHHE MPOLECCOB OKPYKAOLIETO

MHPA, B PA3BUTHE TEXHHUKH U TEXHOJIOTHH

11.18

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHHMA MO (PH3MKe B TOBCEAHEBHOM
KH3HU 11 obecneueHnst 6ezonacHocTH npu obpamenny ¢ npudopamu
M TeXHHYECKUMH YCTPOWCTBAMH, IJIA COXPAHEHHS 340pOBbS U
cobmoaeHNs HOPM SKONOTHYECKOTO MOBENEHHS B OKpysKatouel cpene

11.19

Pabotate B rpynmne ¢ BBIIOJIHEHHEM Pa3JIMYHBIX COLIMAJBHBIX POJNEH,
MJIaHHPOBaTh  paboOTy  IpPymmbl,  pPALMOHANIBHO  PacTpemeNATh
00sI3aHHOCTH M IUIAHHPOBATb  JIEATENBHOCTh B HECTAHJAPTHBIX
CUTYyaLMsX, adeKBaTHO OLEHHBaTh BKJAJ KaXOOTO M3 YYaCTHHKOB
TPYNNbI B pellieHHe paccMaTprBaeMoii mpolreMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

10 KVIACC
Kon Kona nposepsemoro
IIpoBepsemble 31eMeHTHI COAEPKRAHHS
pasaena 3IEMEHTA

OH3HUKA U METOABI HAYYHOI'O ITO3HAHMA

1.1

®usuka - Hayka O npupoxe. Hayunbie
METO/bl NIO3HAHHS OKPYXXarIuero mupa. Ponp
JKCMEpPHMEHTa W TeOpHMH B  Mpolecce

MO3HAHHUS MPUPOABI. DKCIEPUMEHT B PU3HKe

1.2

MonenupoBanue ¢u3HUECKUX ABJEHHH H
npoueccos. Hayunble runoresbl. Pusndeckue
3aKOHbl U TeOpUH. I'paHMUBI NMPUMEHHMOCTH
busnuecknx 3aKOHOB. MpuHun
coorBercTBusa. Ponp u mecro ¢usuku B
(OpMHpPOBaHHH  COBPEMEHHOH  Hay4HOI
KapTHHBI MHpa, B NpaKTHYECKOH

JEATENbHOCTU IO EH

MEXAHHKA

KHMHEMATHKA

Mexannueckoe npiwkeHHe, OTHOCHTEIBHOCTD
MeXaHHYeCKOTo ABIbKeHHs. CUCTeMa OTCUéTa.

Tpaexkropus

21

IMepememenne, CKOPOCTb {CpeaHssi CKOPOCTb,
MTHOBEHHas  CKOPOCTb) M YCKOpeHHe
MaTepualbHOH TOYKH, HX TMPOEKLUHH Ha OCH
CHCTEMBI KOOP/IMHAT. CnoxeHue

NEPEMELIECHHUH H CIIOKEHHE CKOPOCTEH

PaBHOMepHOe H paBHOYCKOpEHHOE
NpAMOJIMHENHOe JBIDKEHHE. I'paduxn
3aBHCHMOCTH KOOPIHHAT, CKOPOCTH,
YCKOpEHHS, MyTH H nepeMeLIeHHs

MAaTEPHAIBLHOH TOUKH OT BPEMEHH




CrobonHoe nageHHe. YckopeHHe CBOOOAHOTO

naacHHUA

Kpuponuneitnoe nsuxeHne. PapHOMepHOE
IOBIKEHHE  MaTepHaNbHOH  TOYKM MO
OKPY’KHOCTH. YIJIOBasg CKOpPOCTb, JHHeHHas
CKOPOCTb. IMepuon H 4acToTA.

[lenTpOCTPEMHTENBHOE YCKOPEHHE

TexHuueckne  yCTpOHCTBa: CITHAOMETP,
JABHXKCHHE CHapﬂIlOB, LCIMMHbIC H pEMeHHbIe

nepenayu

[IpakTHyeckue padoThl. H3amepenue
MTHOBEHHOH  CKOPOCTH. Hcenenosanue
COOTHOILEHHS MEXIY NMYTAMH, NPOHAeHHBIMH
TeIOM  3a  TOCNeJOBaTeNbHbIE  paBHBbIe
MPOMEXXYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JABHXEHHH ¢ HAYaJbHOH CKOPOCTBIO, PAaBHOH
HyN0. M3yueHne nBHXKEHUS apHKa B BA3KOH
KuakocTh. H3yyeHue  OBHKEHHS — Tena,

6p0].l.leHH01"0 TOPH3OHTAJbHO

22

JUHAMUKA

221

[TpuHumMn OTHOCHTEJILHOCTH I'anunes.
Ilepeoiii 3akoH HbtoToHa. HHepuuaibHbIE

CHCTEeMBbI OTCUETA

222

Macca tena. Cuna. IIpuHUMN Cynepno3HLMH

CHII

223

Bropoii 3axon HeroToHa 11t MaTepuabHOI
TOYKH B MHEPLUHAJIbHOH CHCTEME OTCUéTa
(UCO). Tperuii 3akoH HeloToHa @A

MaTepUaIbHBIX TOUYEK

224

3aKoH BCEMHUPHOTO TATOTCHHA. Cuna TaKeCTH.

IMepsas kocMuveckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH I'yka

226

Cuna TtpeHua. Cyxoe TpeHue. Cuia TpeHMA
CKOJIBXKEHHUA H CHJIa TpeH Hus IMOKOS.

Kostpununenr tpenusi. Cuna COnpoTHBIEHNS




MNpH ABUKCHHWH TCJa B )KUAKOCTH HIIH ra3€

227

INoctynarenbHoe M BpALLATEIbHOE JBHXEHHE

abCONKTHO TBEPAOTO TeNa

228

MOMEHT CHJIbI OTHOCHTENIbHO OCH BpalleHHs.
IMneuo cunpl. YCnoBHS PaBHOBECHS TBEPAOIO
tena 8 UCO

2.2.9

TexHu4yeckHe yCTpOﬁCTBaZ MOALIHIMHHKH,

ABHXXCHHE UCKYCCTBCHHBIX CIIYTHHKOB

2210

IIpakTHueckue paGotbl. M3yueHHe OBHXKEHHS
Opycka MO HAKJIOHHOH TIUIOCKOCTH TOX
JEeiCTBHEM HECKONbKUX Ccwi HcecnenoBaHue
3aBHCHMOCTH CHJI YNPYTOCTH, BO3HHKAKLINX
B HJepopMUpyeMOil MpyKHHE H PE3HHOBOM
o0pasue, OT BeJHYHHBI HX geopMaLHu.
HccnenopaHue yCaoBUii paBHOBECHS TBEPAOTO

TEJaA, HMEKOLIETO OCh BPALLICHHA

23

3AKOHbBI COXPAHEHHA B MEXAHHKE

231

Nmnynec marepHanpHOH TOYKH, CHCTEMbI
MATEPUaIbHBIX TouekK. HMMnynbc CHiBl U

H3MCHCHHEC HMIIYJIbECA TCTIA

232

3akoH coxpaHenuss umnyneca B HCO.

PeakTuBHOE ABIKEHNE

233

Pabota cuibl

234

MOLIHOCTE CHITBI

235

Kunerudeckas JHEPTHA MaTepHaanoﬁ TOYKH.

TeopeMa 0 KMHETHUUECKOH SHEPTUH

23.6

INorenunanbHas 3Heprus. IloTeHuManbHas
JHEprus yOpyro nehopMHPOBaHHOH
npyxuHbl. [loTeHUnanbHas 5JHEprHs Tena

BOJIM3H MOBEPXHOCTH 3eMITH

237

[MToTeHUMaNbHbIE M HEMOTEHUHANbHBIE CHIIbL
Ceszp  paboThl HEMOTEHUHAJbHBIX CHJI C

H3MCHCHHEM MEX AHHYECKOH SHEPrun

CHCTEMBI TEJ. 3akoH COXpaHeHUA




MeXaHHYeCKOH SHEPIrUH

2338 Ynpyrue H Heynpyrue CTOIKHOBEHHSA
. Texnuyeckne ycTpolCcTBa: ABHUKEHHE DPaKeT,
o BOLOMET, KOMep, NPYKUHHBIA MUCTONET
IMpaxTnueckne paborel. M3yueHue cBA3U
. CKOPOCTeH Tel TMpH HeynpyroM yaape.

HccnenoBanue  CBA3U pa60TbI CHIIBI C

H3MEHEHHEM MEXaHHYECKOH 3HEPIruu Teaa

I

MOJIEKYJIIPHAS ®H3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEK VJISIPHO-KMHETHYECKOU TEOPHHA

OcHOBHbIE TMONIOKEHHS MOJIEKYJIAPHO-
KHHETHYECKOH TEOPHH. BpoyHoBckoe
asuxenne. Auddysus. Xapakrep ABHKEHHS U

B3aHMOIEHCTBUA YaCTHL] BEILIECTBA

Mogenu CTpoeHHA Ta3oB, KMAKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEILECTBA HA OCHOBE 3THUX MOAENEH

Macca MOJICKYII. KonudecTso BelnecTsa.

[MocTosHHasg ABoraapo

Tennosoe pasHoBecue. Temmeparypa u e€

usMepenue. llkana temnepatyp Lienbcus

Mopnene  upeanbHoro  raza.  OCHOBHOe
YPaBHEHHE MOJIEKY JIAPHO-KHHETUYECKOH
TEOPHH HACATIBHOIO rasa

AbBconioTHas TeMmepaTypa Kak Mepa cpenHeii
KHHETHYECKOH 3HEPrHH TEIVIOBOTO JBIDKEHUS

yactun rasa. lllkana remneparyp Kenesuna

VYpapHenue KianelipoHa — MeHneneesa.

3akoH [lanbToHa

I"'a30BBIE 3aKOHBDI. I/ISOH]JOLIeCCbI B HACAJILHOM
ra3e ¢ NOCTOAHHBIM KOJHYCCTBOM BCILCCTBA:

H30TEPMa, H30X0pa, uzobdapa

TexHuueckHe  yCTpoOiCTBA:  TEPMOMETP,

Gapomerp




3.1.10

[IpakTHueckue pabotel. H3mepeHHe MaccChl
BO3AyXa B KJIAcCHOI koMHate. Mccnenopanue
3aBHCHMOCTH MEXKAY IapaMeTPaMu COCTOSHUA

Pa3pPE!EHHOTO ra3a

32

OCHOBBI TEPMOJVMHAMHWKH

Tepmoaunamuueckas cucréema. BHyTpeHH:As
SHEprHsi TEePMOOHHAMUYECKOH CHCTEMbl U

cnocoObl €€ N3MeHeHHA

322

Konuuectso teruorel u pabora. BHyTpeHHsas

JHEPrusa OOHOATOMHOIO MACAJIBLHOIO ra3a

323

Buner TenmonepenauH: TEIUIONPOBOAHOCTD,
KOHBEKLMSA, H3IyueHHe. TemnoéMKOCTh Tena.
VieneHas TeMNOEMKOCTb BellecTBa. Pacuér

KOJHYECTBA TCIUIOTEI NPH TCIIJONEpeaayce

INepsbiii 3akoH TepMoauHaMuku. [Ipumenenue
NePBOro 3aKOHa TCPMOANHAMHUKH K
usonpoueccaM. I'papuueckas uHTEpnpeTauys

paGoTbl rasa

Tennoble Mamuubl. [IpyHLMNBL AEHCTBUA
TernoBbIX MaliuH. IIpeoOpa3zoBaHHs 3HEPruu
B TemmoBblX  MaminHax.  KosdduuueHt
nosiesHoro  feiicteus  {(manee —  KIIJT)
TernoBoi MamuHbl, [ukn Kapuo u ero KIT/]

326

Bropoii 3aK0H TEPMOAUHAMHUKH.
HeobOpatuMocTe  mpomeccoB B MpHPOAE.
Tennoseie JBHTATEJIH. DKONOrH4eCcKHe

l'lpOﬁJleMbI TECMNIOSHEPICTHKH

327

TexHuueckue yCTPOHCTBA: JIBUraTelNb
BHYTPEHHETO Cropasus, ObITOBOI

XOJIOOUJTEHHUK, KOHOAHLUHOHED

328

TMpaxTuvueckue paGorel. U3MepeHne yaenbHOM

TENMNOEMKOCTH

33

AI'PEI'ATHBIE COCTOSHHA BELIECBA. ®A30BBIE ITEPEXO/IbI

331

IMapoobpasopanue u koHnencauma. Mcnapenue




U KHIEHHE. VY nenvHas TeIUIoTa
napooOpa3oBaHUsA. 3aBHCUMOCTb TEMIIEPATYPbI

KHITICHHUA OT JaBJICHHS

AOcCONOTHAA H OTHOCUTENbHAs BIAKHOCTB

332 Bo3Ayxa. HacblleHHbIi nap
Teépnoe  Temo. Kpucrannnueckue U
. amopdHble Tena. AHH30TPONHSA  CBOWCTB
33 KPHCTAJUIOB. Kunxue KPHCTaJIBL.
CoBpeMeHHbIE MATEPHAIBI
. [InaBnenne H KpucTanau3auua. Y AeNbHas
334 TeroTa mnaenenus. CyoaumMaLus
335 YpaBHeHHE TEIIOBOro HanaHca
TexHuueckHe yCTpPOHCTBA: THUIPOMETP H
ey MCUXPOMETP,  KAJNOpPUMETP,  TEXHOJNOTHH
o NOJIyYEHHs] COBPEMEHHBIX MATEPUAJIOB, B TOM
4HCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH
337 [IpakTHyeckue paGoThI. H3amepenue
o BJAXKHOCTH BO3AyXa
4 QJIEKTPOJUHAMHMKA
SJIEKTPOCTATHKA
411 DnekTpu3aLUusa TeN. DnekTpuueckuii 3apsn. Jpa
o BHIA 3EKTPHYECKIX 3apANOB
41 ITpoBonnuKw, JUJIEKTPHKH H
o Oy IPOBOIHHKH
413 3aKOH COXpaHEeHHUsA 3NMEKTPUIECKOTo 3apsaaa
4.1.4 Bsaumoneiictsue 3apanos. 3akoH Kynona
4.1 OnekTpuyeckoe — moje.  Hampssk€HHOCTB
415 3JIEKTPHUECKOTO noJis., IMpunun
o cynepnosunuy.  JluHMM  HanmpsAKEHHOCTH
3JAEKTPHUECKOTO MO
il Pabora cua  31€KTPOCTATHYECKOTO  MOJISL.
o [ToreHunan. Pa3HocThk MOTEHUHANOB
417 [IpoBOAHMKH W IOUBNEKTPUKU B TOCTOAHHOM

IJIEKTPHUECKOM  1onie.  JlusnekTpuueckas




NPOHHUACMOCTDb

INEKTPOEMKOCTD. Konnencarop.
418 IDNEKTPOEMKOCTh  TUIOCKOTO  KOHAEHCATOpa.
DHeprus 3apskeHHOro KOHAEHCAaTOopa
TexHuueckue  ycTpoiCTBA  3JIEKTPOCKOT,
419 3JIEKTPOMETP, 3INEKTPOCTATHHUECKAs 3AILHTA,
o 3a3eMJICHHE SJIEKTPONpPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBII NpUHTEP
1110 IMpaxkTHueckue padoThL. Hzmepenue

3EKTPOEMKOCTH KOHIOEHCATOpa

42

MMOC TOAHHBIN DJIEK TPHUECKHWI TOK. TOKU B PA3JIHUHBIX

CPEJIAX

YcnoBusa CYIICCTBOBAHNA MNOCTOAHHOTO

42.1 3JeKTpHYeCKOro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTOSHHBIN TOK
422 Hanpsokenue. 3akoH OMa A5 ydacTka Lenu
423 DNEKTPHYECKOE CONPOTHBIEHHE. Y @NIBbHOS
o COTIPOTHBIIEHHE BEIIECTBA
424 IMocnemoBatenbHoe, napajienabHoe,
- CMEIIAHHOE COEIMHEHHE POBOJHUKOB
425 PaGota snextpuueckoro Toka. 3akoH [xoyns
o — Jlenua
426 MOIHOCTD 3NMEKTPHYECKOrO TOKA
anexTponBkywas cuia (manee — BC) u
427 BHYTpPEHHEe COMpPOTHBJIEHHE HCTOYHHKA TOKA.
o Jakon Owma /[ NONHOH  (3aMKHYTOIN)
3aexTpuueckoil Lenu. Koporkoe 3ambikaHue
DreKTpoHHas NPOBOOMMOCTE  TBEPABIX
493 METANIOB.  3aBUCHMOCTb  CONPOTHBJIEHHUSA
o METaJIIOoB or TEMIEPATyphL.
CeepXnpoBOOHMOCTD
430 Onexktpuueckuii TOk B Bakyyme. CBoiicTBa
o 3IEKTPOHHBIX MYYKOB
4210 IMonynposoanuku. CoOcTBEHHAs H IPHMECHAs




NpOBOANMOCTDL IMOJNYNPOBOAHHKOB. CroiicTpa

p-n nepexona. ITonynpoBoAHHKOBbIE MPUOOPDI

4211

DNEeKTpHYeCKHH TOK B JIEKTPOJHTAX.
DneKTpoNHTHYECKas AUCCOLHALHA.

DnekTponus3

4.2.12

DneKTpHYeCKHid TOK B razax.
CamocToaTenbHblli UM HECAMOCTOATENBHBIH
paspan. PasmuuHble THIBI CAMOCTOATENBHOTO

paspana. Monuaus. Inazma

4213

TexHuueckue YCTPOICTBA. aMIrepMeTp,
BOJILTMETP, PeOCTaT, HCTOYHHKU  TOKa,
3IeKTPOHArPEBATENbHbIE npubopHI,
3IEKTPOOCBETHTENIbHBIE NIPHOOPBI, TEPMOMETP
COMPOTHBJICHNA, BaKyyYMHBIii ouon,
TEPMUCTOPBI " doTopesucTopbl,

NOJTYIPOBOAHUKOBBIH ANOJ, rajJbBaHHKA

4.2.14

IMpakTHueckue paboTsL. Nzyuenue
CMEILaHHOTO COeAHHEHHUS Pe3HCTOPOB.
H3mepenne DAC HCTOYHHKA TOKA H €ro

BHYTpeHHero conpotusieHus. HabmoaeHue

SJIEKTPONH3A

11 KJIACC

Kon
pazaena

Koanposepsiemoro
31EMEHTA

HponepﬂeMble IEMEHTD] COAEPKAHUA

4

SJIEKTPOJUHAMUKA

43

MATHUWUTHOE ITOJIE. 3JIEKTPOMAT'HUTHA A HHAVKIIHUA

431

ITocTodaHHble MarHuthl. B3aumonelcTBUe

NMOCTOAHHLIX MAarHUTOB

432

MarautHoe mnone. BexTop MarHMTHOMH
WHAYKUHKA. [IpuHOMD  Cymepno3uLMM.
JIuHMH MarHuTHOW HHAYKUMH. KapTuHa
JUHUH ~ MArHUTHOM  UHAYKLMHM  IOJS

MNOCTOAHHBIX MAarHUTOB




MarHuTtHoe moae NpOBOAHHKA C TOKOM.
KapmHa JUHHHA TOJNA OJUHHOTO npAaMoOro

NPpOBOAHHKA U 3aMKHYTOI'0 KOJIBLEBOI'O

433 MPOBOAHMKA, KATYIIKH ¢ TOKOM. OmbiT
Opcrena. BsanMoneiicTBHe MPOBOTHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAYJIb H HANPABJIEHHE
Cuna JlopeHua, €€ MOIYJb H HaTpaBJieHLE.
JBIOKeHHe  3apsDKEHHOM — YacTuipl B
432 OHOPOZTHOM MArHUTHOM Tione. PaBora
cuibl JlopeHua
436 SIBneHue 3NMeKTPOMArHUTHON HHAYKLUH
437 IToTok BekTOpa MArHUTHOH HHAYKLHU
BAC uHAYKUMH. 3aKOH 3JIeKTPOMarHUTHOH
4.3.8 unaykiun Papanes
Buxpepoe osnektpudeckoe none. 3AC
WHOYKUHH B TPOBOIHHKE, IBHKYLIEMCS
4.3.9 MOCTYNATENBHO B OJIHOPOIHOM MArHHTHOM
none
43.10 IIpapuno Jlenua
HHAyKTHBHOCTE. SIBNEHNE CAMOUHAYKLHH.
43.11 3JIC caMOMHAYKLHH
DHeprus MarHUTHOIO MNOJA KaTYIIKH C
4312
TOKOM
43.13 NeKTpOMarHuTHOE Mojie
TexHuueckHe  yCTpoONCTBAa:  MOCTOAHHBIC
MAarHuThl, 3JIeKTp0MaFHI/ITbI,
43.14
3JIEKTPOOBUTaTENb, YCKOPHTENH
3JIEeMEHTAPHBIX YaCTHL, MHAYKUMOHHAS MeYb
IMpakTHueckue paboTsl. Nsyuenue
MAarHHTHOTO TMOJS KaTyWKH ¢ TOKOM.
43.15 HeenenoBaHue  neHCTBUA  MOCTOAHHOIO

MarH{uTa Ha paMky ¢ Tokom. Hecnenobanue

ABJICHHS 3JICKTPOMArHUT HOM HHAYKIHH




KOJIEBAHHWA Y BOJIHBI

5.1

MEXAHWUYECKHE H SJIEKTPOMAI'HUTHBIE KOJIEBAHIMA

5.1.1

KoneGarenbHag cucremMa. CoOomHbie
konebaHusA. T'apMoHHYecKkHe KonebaHHs.
IMepuon, wacrora, ammmutyna u dasa

KonebaHuit

IIpyxvHHBI MadATHUK. MaremMaTHYeCKHI

MAassTHHK

513

VYpaBHeHHEe TapMOHUUYECKHX KoneOaHHIi.
KuneMarnueckoe " JUHAMHUYECKOoe

ONHCaHuE KOJeOATeNBbHOrO ABIKEHHA

514

Ipespamenne 3HEPTHH npu
rapMOHHYeCKUX  konebaHuAx.  CBs3b
AMIUIUTY AbI KoyebaHuH HCXOOHOM
BEJIMYHHBI ¢ aMIUIUTYAaMH KonebaHuil eé

CKOPOCTH H YCKOPCHUA

515

KoneGarenbHoiii  koHTyp.  CBOOOmHBIE
3NEKTPOMAarHUTHbIE xonebaHus B
UACATBHOM  KOJe0aTebHOM  KOHTYpe.
AHanorus Mekay MeXaHU4eCKHMH H
3JIeKTPOMArHUTHBIMH KOeOaHUAMH.

Dopmyna Tomcona

516

3akoH COXpPaHE€HHUA SHEPrHHl B MACAJIBHOM

KonebaTeNnbHOM KOHTYpE

BeiHyKA€HHBIE MEXaHHYECKHUE KONeOaHUs.
Pe3onaHc. PesonaHcHas KPpHBas.
BriHyKAeHHBIE 3NIeKTPOMArHHUTHBIE

xonebaHus.

ITepemennreiii  TOok.  CHHyCOHMOANBHBIN

l'lepeMeHHbIﬁ TOK.

MomHOCTD NEPEMEHHOIO TOKA.
AMIUIUTYOHOE W OelCTRylolIee 3HAUYSHHE

CHUJIbI TOKA H HaNPAXKCHHA

5.1.10

Tpaucdopmarop. Ilpoussoactso, nepenaya




U noTpebieHne 3NMEeKTPUUECKON SHEpruM.
OKkonorHyeckye pHCKH NMPH NPOH3BOACTBE
anekTpuueckoll  sHeprun.  Kyaerypa
UCIIOJIL30BAHUA 3NEKTPOIHEPTHU B

MOBCEOHEBHOM KHU3HH

TexHuveckue ycTpoiicTa: celcMorpad,

51.11 INEKTPUISCKHH 3BOHOK, JIUHUH
3NeKTponepenay
IMpaktuueckue padorel. Hcecneposanue
3aBUCHMOCTH NEpPHOAA MAajbiX KosieOaHuii
5112 rpy3a Ha HUTH OT AJMHBl HUTH H MAacchel

rpys3a. MUccnenoBaHue nepeMeHHOro TOKa B
LHENMH H3 MNOCHEAOBATENBHO COeIHHEHHBIX

KOH/IEHCATOPA, KATYLIKH H PE3UCTOPa

52

MEXAHWYECKHE U 3JIEKTPOMAI'HHTHBIE BOJIHBI

521

Mexanuveckue BOJIHBI, YCJIOBHS
pacnpoctpanenus. Ilepuon. Cxopocts
pacnpocTpaHEHHS M AJMHA  BOJHBI.

Honepeqﬂble H NPpOAONBEHEBIC BOJHEBI

522

Hurepdepenius " andpakuys

MCXaHNYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.
Beicora Tona. TemOp 3Byka

524

ONeKTPOMarHUTHbIE  BOJHBL.  YCJOBHA
U3JIy4€HHA  3JISKTPOMArHHTHBIX  BOJIH.
B3aumnaa opuenrtanus sekropos E, B u v

B SJICKTpOMaFHHTHOﬁ BOJIHE B BAKYyM¢€

525

CBoHCTBA  3JIEKTPOMAarHUTHBIX  BOJIH:
OTPaXEHHE, MPEIOMIICHHE, TOJAPU3ALIMS,
oudpakuns, HHTepdepeHunsa. CKoOpocThb

SNEKTPOMArHuTHBLIX BOJIH

526

IMxana 3NEKTPOMATHUTHBIX BOJIH.
IIpuMeHeHHe 3NeKTPOMAarHUTHBIX BONH B

TeXHUKE U OBITY

527

IMpuHnunel PaguOCBA3HM U TEJEBUIEHHS.




Paguonokaums. 3HeKTp0MaFHHTHOC

3arpsa3HeHre OKpyKatowei cpeapl

5238

Texnuueckne ycTpoiicTBa: My3bIKaJbHBIE
HHCTPYMEHTHI, YJIbTPa3BYKOBad
OUarHOCTHKa B TEXHHKE H MeAHLHHE,
panap, PaaAHONPHEMHUK, TEJIEBU30P,

anTeHHa, Tenedon, CBU-neun

5.3

OIITHKA

531

IMpsiMonuHElHOE pacpOCTPAHEHHE CBETA

B OgHOpOAHOI cpene. JIyy ceera

532

OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUA
csera. IToctpoeHne m3obpakeHnii B IUIOCKOM

3epKae

Ipenomneryie cBeTa. 3aKOHbI TpENOMIEHNA
cBeTa. ABCOMOTHBIH NOKa3aTesb

PEeNIOMIIEHHS

534

IMonxoe BHYTpEHHEe OTpa’KEHHE.
IpenenpHbli yroa MOJHOTO BHYTPEHHETO
OTpaXKEeHHA

535

Hucnepcus cBera. CHOXHBIA  cOCTaB

6enoro ceera. L{ger

5306

Cobuparomiie ¥ pacceHBaroLIHe JHH3bL
ToHkas nuH3za. POKYCHOE pacCTOsHHE U
ONTHYEeCKass  CUJIa  TOHKOH  JIMH3BL
IMocTpoenne n3obpakeHuii B COOHPArOLIIX
U pacceHBalOIIMX JduH3axX. PopMyna
TOHKOH JIHH3bI. YBeluueHHe, IOaBaeMoe

JIHH30H

537

ITpenens npUMEHHUMOCTH NEOMETPHUECKOH

ONTHKH

538

Hureppepenuua  ceera.  KorepentHbie
MCTOYHUKH. VenoBus  HaOmiooeHUs
MaKCHMYMOB i MHHHMYMOB B
HHTEPDEPEHLIMOHHONH KapTHHE OT JBYX

CUH(a3HBIX KOTEPEHTHBIX HCTOUHHKOB




Huppakuusa  ceera.  JdudpakuuoHHas

pemé’r Ka. YciaoBue HaOMOIOEHHA TNIaBHBIX

539 MaKCHMYMOB npu NafeHuH
MOHOXPOMAaTHYECKOTO cBeTa Ha
I1(PAKUHOHHYIO PELIETKY
53.10 IMonspusanusa ceera
TexHuueckle yCTpoiicTBa: O4YKH, Jyma,
¢doroannapaT, MNPOEKLUMOHHBIH amnmapar,
53.11 MHKPOCKOIIL, TEJNECKOT, BOJIOKQHHAs
OIITHKA, A paKLHOHHAS peimérka,
MONAPOUA
IMpaktuueckne  paborel.  H3mepenue
s3 12 nokasarens npenomienus. Hcenenopanue

CBOWCTB  M30o0pakeHMi B JMH3aX.

HaGnonenue OUCNICPCHH CBECTA

SJIEMEHTEI CTIELTUAJIBHOH TEOPUH OTHOCUTEJBLHOCTH

6.1

I'paHHLBI NPUMEHUMMOCTH KJACCHYECKOI
MEXaHUKH. IMocTynatbl TEOpHU
OTHOCHTEJIbHOCTH. HHBAapHAHTHOCTD
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMe,

MPUHOHN OTHOCHTECIEHOCTH BifHLTeHA

6.2

OTHOCUTENIBHOCTH OITHOBPEMEHHOCTH.
3amenneHHe BPEMEHH M COKpAILEeHHe

OJIHHBI

DHeprus U UMITYJIbC CBOOOIHOMN YaCTHLBI

6.4

CBA3b Macchl ¢ 3HEPrHeH H HMIYJBCOM
cBOOONHOH 4acTHLBI. JHEPrus MOKoA

¢BOOOIHOH YaCTHLIBI

KBAHTOBAS ®3HUKA

7.1

3JIEMEHTBI KBAHTOBOM OITTUKH

7.1.1

®otonbl. Popmyna [1naHka CBs3H YHEPruu
doToHa ¢ ero 4acToTOil. DHeprus H

uMnynbe GoToHA

OrxpeiTHe U uccaenoBanue pororddexra.




OrbITH AT. Cronetora. 3aKOHbBI

dorosdpdexra

YpaBHeHue DHHLITEHHA st
dorospdexta. «KpacHas rpaHuLIa»

dorosdpdexra

714

Hasnenue ceera. Onbitel [TH. Jlebenena

7.1.35

XUMHYeCKOe OeliCTBHE CBETA

716

Texnuueckue ycrpoiicTBa: (POTOINEMEHT,
doTomaTuuk, CONHEYHas Garapes,

CBETOONOL

72

CTPOEHHE ATOMA

7.2.1

Mopens atoma ToMcona. OnbIThl
Pesepdopna no uccienoBaHHIO CTPOEHHS

aroma. [InaHerapHas Monens aToma

722

ITocTynarel bopa. Hanyuyenue H
norjoweHie (OTOHOB TMpU mepexone
atoMa ¢ OJHOr0 YpPOBHA 3HEPrHH Ha
apyroii. Buasr cnekrpos. CnekTp ypoBHei

SHEPrvH aToMa Boaopoda

723

Bonnosbie cBoiicTBa uactui. Bosnbl ge
Bpoiina. KopnyckyaspHo-BONHOBO#H
nyanusM. Judpakuus SIeKTpOHOB Ha

KpucTamnax

724

CrnioHTaHHOE U BBIHYXXKACHHOC H3JIYUCHHE.

VYerpoiicTBo 1 pHHLUMN paboTHI Nasepa

7.2.5

TexHuyeckue yCTpOHCTBA: CHEKTpasibHBIH
aHann3 (CHEKTPOCKOMN), ja3ep, KBAHTOBBIMH

KOMITBEKOTEP

7.2.6

ITpaktudyeckue paborel. HabmopeHue

JIHHEHYaTOro CreKTpa

73

ATOMHOE AOPO

731

Meroapl HaOMOAEHUA M pPEerHCTpaLvH

SJIEMECHTApPHBIX YaCTHL

732

OTxpbITHE  PaAHOAKTHBHOCTH.  OTIBITBI




Pesepdopoa mo ONpemencHHIO COCTaBa
PaIHOAKTHBHOrO H3nyueHus. CBOWHCTBa
ansda-, Oeta-, raMma-n3nyyenus. BausHue

PaAHOAKTHBHOCTH HA XKHBBIC OPraHH3MBbl

7.33

OtkpbiTHE  mMpOTOHa W HeHTpoHa.
HyxnonHaa mopenw sanpa IeiizenOepra —
Hpanenko. 3apsn sapa. MaccoBoe uucio

saapa. M3otonsl

734

Anbipa-pacnan. INEKTPOHHBIH "
no3suTpoHHelii  Oera-pacmaa.  amma-
u3nydeHHe.  3aKOH  pPagHOAKTHBHOTO

pacnana

735

DHeprusa CBA3M HYKJIOHOB B  sApE.

Snepusie cunbl. Jedekt Macchl aapa

7.3.6

}Iﬂepﬂble PCaKkKUuH. ,[[eneHHe H CHHTE3

anep

7.3.7

S nepHblii peaxkTop. TepmosaepHbIii
cuHte3. IIpoOnemMel W MepCrNeKTHBbLI
SACPHOH  JHEPreTUKH.  ODKOJOTHYECKHE

aCIEKThI AAEPHOH JHEPIEeTHKH

7.3.8

OneMeHTapHble  YacTHUbl.  OTKpbITHE
NO3UTPOHA. DyHnaMEeHTaNBHBIE
B3aUMOIECHCTBHS

7.3.9

TexHuyeckue  yCTpOHCTBA:  AO3HUMETP,
Kamepa BunbcoHa, spepHBIi peaxkTop,

aromHas 6omMOa

ITpaktuueckue padotbl. HccnemoaHue

TPEKOB 4aCTHI] (o TOTOBBIM

tpororpadusm)

3JIEMEHTBI ACTPO®PH3IHUKI

8.1

Bun 3BésaHoro Heba. Cospesaus, sapkue

3B€31b1, MUIAHETHI, HX BUAHUMOE ABUKCHUE

82

ConHeuHaa cucrema. IlnaHeTbl 3eMHOH

rpynnel.  IInaveTel-ruranTel M HX




CIIYTHHKH, KAapJHUKOBBIC IJAHCTDI. Maunsie

Tena ConHeYHOH CHCTEMBI

83

Connne, <¢orochepa u  armocdepa.

ConHeyHas akTHBHOCTb

84

Hcrounuk sneprun ConHua U 38€37

85

3Bé3Abl, HX OCHOBHBIE XapaKTEePHUCTHKU:
Macca, CBETHMOCTb, pamHyc, TeMIepaTypa,
UX B3aHMMOCBA3b. JuarpaMma
«CNEKTPAIBHBIH  KJIACC —  CBETHMOCTBY.
3Bé3Abl  [NIABHOH  MOCJEAOBAaTENBbHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IJIA

3BE3]] [MIABHOH MOCIEA0BATENIBHOCTH

86

BHyTpeHHee CTpOeHHE 3B&30.
CoBpeMeHHbIe NpeacTaBNeHHA 0
MPOUCXOKOEHHH H SBONMIOLHH CONHIA H 3BE3N.

DTaIbl JKU3HH 3BE3]

8.7

Muneynbiii Ilyte — Hawa IanakTuka.
CnupanbHas  ctpykrypa  [anmakThky,
pacopeneseHHe 3BE37, ra3a H  IbLIW.
Monoxenne wu pewxkenue ConHOa B
Ilanaktuke. Ilnockas H  cdepudeckas

noacucTeMbl I anakTuKu

88

Tuner ranaxktux. PapgworanakTuku H

KBa3apbl. YEpHbIE ObIPHI B AOpaX FaNakTHK

8.9

Bcenennaa.  Pacmmpenne  Bceenennoid.
3akon XabO6ma. Paszberannme ranakTuk.
Bospact u pamguyc BceneHHo#, Teopus
bonpworo B3pbiBa. Mogenar «ropsue

Bcenennoil». PenukToBoe nsny4eHue

8.10

MacwtabHas  CTpykTypa  BceseHHOIA.
Meraranaktuka. Hepeménnpie npoOieMbr

aCTPOHOMUH




YYEBHO-METO/IUYECKOE OBECHHEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI /UISAA YYEHUKA

1.

2.

®usuka, 10 knace/ Msikuwes I'A., Byxosues b.b., Corckuii H.H. non penakuueii
[Mapdentnesoit H A., Akunonepraoe obmecto «M3marensbctso «IIpocsemenuney, 2021
®usuka, 11 knace/ Mskues ['J1., Byxosues b.b., Hapyrun B.M. noxn penakuueii
[Mapdentbenoii H.A., AkunonepHoe odiecro «M3narensctBo «IIpocseiienuey, 2021

METOJUYECKHE MATEPHAJIBI 1JI51 YUYUTEJIA

1.

2.

3.

4.

3

Mapon E.A. OnopHeie KOHCTIEKTbI U Pa3HOYPOBHEBbIC 3aaanus. @usuka. 10 knace. -
Cnb.: 000 «Bukropus mmocy, 2022,

I'opnosa JILA., Jleromuna C.B. COopuuk 3amauy no ¢usuke: ruppocratuka. 7-11
knaccel. — M.: BAKO, 2021.

6. 'opnosa JLA., Jleromuna C.B. Cbopnuk 3ana4 no ¢pusuke: snexrpocraruka. 10-11
knaccel. — M.: BAKO, 2020.

7. T'opnosa JI.A. COopHuk KOMOMHHPOBaHHBIX 3axa4 1o ¢pusuke. 10-11 knaccbl. — M.
BAKO, 2021.

I'pomuesa O.H. CHopuuk 3anau no pusuke: 10-11 knacest: k yaeOuukam [" 5.
Msxkumena «®Pusuka. 10 kmacey, «®Pusuka. 11 kmace»y. PI'OC — M.: Dx3amen, 2022,

IIUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.

https://m.edsoo.ru/ bubmmoreka IIOK

2. https://resh.edu.ru/ Poccuiickast 371eKTpOHHAS 1IKONA
3. https://fipi.ru/ @enepanbHbIii HHCTUTYT NEIATOTHYECKUX U3MEPEH
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