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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuéroM (enepanbHOil paboueil mporpaMMmbl BOCIHTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0pazoBaTeIbHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MuUpa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢uszuke coorBeTcTBYET TpeboBaHusiMm GPI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKMIPEIMETHBIX CBsi3ed (QU3UKU C
€CTEeCTBEHHO-HAYyUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eNn U3ydeHus: PU3NKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus, MIAHUPYEMbIE
pe3yiabTaThl  OCBOCHHMS Kypca (U3UKHU: JIUYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay mno rojgam o0y4eHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatomiem mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, HM3y4aeMbIX XHMHEH, OuoIoTHEl,
dbusndeckoir rTeorpaduert W acTpoHomMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaliOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MTO3HAHUS MIPU BHITIOJTHEHUU UMH YUYE€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeIHEro 00111eT0 00pa30BaHMUs MOJI0KEH
pAI uaen, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET KaK

BONPOCH! KITACCUUECKOM, TaK U COBPEMEHHOU (hU3UKHU.
OOKYMEHT NOANMUCAH SEKTPOHHON noanncobro
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Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QuU3MKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce duzuku npemnoiaraet 3HakoMCTBO
C MIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JI30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAaHEero oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyueckue Teopuu (PpopMHupoBaHUE TMPEJCTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allUd HKCHEPUMEHTAIBbHOW AESTEIbHOCTH OO0yYarolUXCs.
J1s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpaMmMe
no ¢u3uke OObEAMHEHbI B OOUIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX PadoT.
Brinenenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIAECTCS yYaCTHUKaMU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOEHHOCTEW MIIAHMPOBAHUS M OCHalleHusi kabuHera usuku. [lpu
ATOM oOO0O€ecleurBaeTCsl OBJIaJICHHEe OOyYarolMMHCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE H3MEpPEHUS, HMCCIEIOBaHUSI 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OTIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO pAaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Ipu 5TOM n71s1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKOl MOJIENIbIO, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbIX paznenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
oObsSICHEHHE MPOTeKaHUsl (U3UYECKUX SBJICHUUM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3Mueckodl MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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B cootserctBum ¢ TpedoBanussmMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHut0 yueOHOro mpoiiecca 0a30BbIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xkaOuHeTe (PU3MKHU JOKHO OBITH HEOOXOIHMMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(U3MKe YUEHUUECKUX MPAKTUUECKUX paboT U JEMOHCTPALlMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOE 0o0opyaoBanue (HopMUpYyETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHONH JIOCTATOYHOCTH U 00OecleYrMBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX SBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YUYEHHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJI€ TEMATHUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKhue KOMILIEKThI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI Ha KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX W IMU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1aOOpaTOpHil.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHHE HHTEpeca U CTPEMJICHHUS OOy4YalOIUXCA K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHHUU OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3nUecKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHuEe TpENCTABICHUNW O PONM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne 3TUX Leneld 00ecleunBaeTcsl peleHueM CIEeNyIOIUX 3a1a4 B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHus:

e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAsS MEXaHUKY, MOJICKYJISApHYIO (HU3UKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKY;

e (QopmMupoBaHuMe yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H JUISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOMN
bu3nyeckod MOJENbI0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSITEILHOE
co3/laHue PU3NUECKON MOJEINH, aICKBATHOU YCIOBUSM 3a]1auu;

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO IJIAHUPOBAHUS U TMPOBEIICHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIuU WHHOPMAIIHH,
OTpeIeNIeHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3/IaHUE YCIIOBUM JJIs1 Pa3BUTUA YMEHHUU MPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOM JEATEIHHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOILEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3UKE TMEpeueHb JIabOpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HHIAWBHUAYaTbHBIX
0COOEHHOCTEM 00yJaromuXCs.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QpuU3NUECKUX SIBIEHUU U mpoueccoB. HayuHbie THIOTE3HI.
dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO MaACHUS.

KpuBonuHeitHoe nBukeHue. [[BUKEHNE MaTEPUAIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCT.
Ilepuon u wactora ob6pamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPEIAYN.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WUTIOCTPALUMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKECHMUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHWs Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpasnenue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHNUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUST MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne aBuxeHus Teia, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  l'amunes. IlepBeii  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuagbHOU TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT CuiIbl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TEJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHUE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropou 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMaliui.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABumKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.
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UccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
pEe3UHOBOM 00pa3iie, OT Uux aedopmarinm.

UccnenoBanne yclioBuil paBHOBECHS TBEPIOro Tella, HMEIOLIETO0 OCh
BpaIllCHUS.

Tema 3. 3akonvl cOXpaneHus 6 MexaHuKe

NmMnynbc MatepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KHHETUYECKON SHEPTHM.

ITorennuanbHas SHEPIHs. IToreHnnuanpHas SHEPrus yIpyro
nedopMupoBaHHOU NPYykUHBL. [loTeHIIManbHAs YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3emMin.

[ToTennuanbHbIE 5 HEMOTEHIINAIbHBIE CHUJIEL. CBs3b paboThI

HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAaHEHHS] MEXaHUYECKON IHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPruu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas Gpu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapaktep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTULl BellecTBAa. MoOAENM CTpPOEHUsS Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U O0BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.
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Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANTbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME MCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 0 TU(PGY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABUYKEHHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIbHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEeMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3Ty4eHHUE. Y IeJibHasl TeIUIOEMKOCTh BEIlleCTBa.
KonnuecTBo TEMIOTH NpH TEMIoNnepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepMoauHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUST  TEIUJIOBBIX  MAIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nericTBus TeruioBor MamumHbl. [{ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.
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TexHudyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s¢dupa B
JTATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TeioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTU3anus. Y IenbHas TerioTa miasneHus. CyOaumanus.

VYpaBHeH#HEe TEIIIOBOro OanaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpPHUAIOB, B
TOM YHUCJIE HAHOMATepUaliOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoIiCTBa HACKIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILNTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTaIUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
DIIeKTpU3aLHNs TEJI. DJIEKTPUUECKUH 3apa. J[Ba BUa JIEKTPUUECKUX 3apAIOB.
[IpoBOIHMKM,  OHMAJIEKTPUKA W  TMOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KymoHa. TodeuHbIN 3IIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun
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CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. [lorenmuan. Pa3HocTh MOTEHIIMAIOB.
[IpOoBOIHUKM M AUABIEKTPUKU B BJIEKTPOCTATHUYECKOM MoJie. Juaiexkrtpuueckas
MPOHULIAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: SIECKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3allluTa, 3a3eMJICHHUE BJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopelicTBHE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3Mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DIJIEKTPOHHAs  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTb
noTynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIH3.
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DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECaAMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJTONIAY MTOTEPEYHOTO CEUCHUS U MaTEepHAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 37eKTPOABUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHasd (yHKIMS,
napaboiia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEN U Ta30B,
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AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMALMS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUXEHUU C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKasl 3allluTa, 3a3€MJICHHE >JEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoM nHaykimu. [[pyHInn cynepro3suiuy MarHUTHRIX MOJIEH.
JIlunuu MarHuTHOW WHAYKUUU. KapTuHa JMHUNA MarHUTHOW WHIYKIHMM TOJs
MOCTOSHHBIX MAarHUTOB.

MarautHOE T10J€ TPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIWA
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apPSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenna.

SlBneHue 3NeKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OJIEKTPOABMXKYIIAS CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuueckoe IMoje. DIEKTPOABMKYINAS CHJIA WHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenna.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYIAs Cuia
CaMOMHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHIl, UHAYKIIMOHHAS NI€Yb.
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Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHnEe 3MEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeiCTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Pa3nea S. KosieOaHus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONeOAHUA

Konebarenpnas  cuctema. CBoOOAHBIE  MEXaHHMYECKHE  KOJICOAHMUS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyXuHHBIA MasTHUK. MaTeMaTUYeCKUil MasiTHUK. YpaBHEHUE TapMOHUYECKHUX
kosieOanuid. [IpeBpalnenre sHepruy MpU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUsl MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIr'uu B UJICaIbHOM K0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeiHYK/I€HHbIE MEXaHUYECKHE
koJnie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JACHCTBYIOIEe 3HAYEHUE CHUJIbI TOKA U
HanpsHKEHUS.

Tpancdopmartop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEPIruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
HCTIOJIb30BaHUS JIEKTPOIHEPTHUU B TTIOBCETHEBHOM KU3HHU.

TexHudyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUH dJIEKTporepeaad.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WU

MaTeMaTUYECKUI MasSTHUK).
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HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEepUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKa B LIETIH U3 MOCIIEI0BATEIBHO COSUHEHHBIX
KOHJIEHCATOpA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W MOPOJOJBHBIE BOJHBI.
Nurepdepenius u qudpaxiys MeEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexktpoMmarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIeHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MEeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHus. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pazoBanue u pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHnu u Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.
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MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipusanus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CioxHBIN cocTaB 6enoro ceera. L[Ber.

Coluparoire u paccenBaroine JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOW JMH3KI. [locTpoeHne n3obpaxkeHui B cOOMparOMNX U
pacceuBaromux JuH3ax. Dopmyiia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JTUH30M.

[Ipenens TPUMEHUMOCTH TEOMETPAUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssMonuHeiiHOEe pacnpocTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojienb CBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.

Monenun MUKPOCKOIa, TEJIECKOTA.

Hab6nronenne narepdepeHnm cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne qucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKU.

Habnronenne monsipuzaiiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepenune nokazaresns npeaoMIeHUs CTeKIa.
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UccnenoBanne cBONCTB N300pakeHUMN B TMH3aX.
Habnronenne aucrepcuu cBeTa.

Pa3pnesn 6. OCHOBBI CrIeNIUAIBLHON TEOPUU OTHOCUTEIbHOCTH

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
NPUHIMI OTHOCUTEJIBHOCTH DWHIIITEHHA.

OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.

DHEPrusl U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBas ¢puszuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrUs
Y UMITYJIbC (POTOHA.

OtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitHa s Gpotoaddexra. «KpacHas rpanunar»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JIleGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
(dboTomaTumK, coHeUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT0o3(PdeKT HA yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nyuenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIEeKTp ypOBHEU SHEPrUU aToOMa BOJIOPO/IA.

BosHoBbIe cBoiicTBa yactull. Bosnsl e bpoitnsa. KopyckynsipHO-BOIHOBOM
Ty aJTU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Lemoncmpayuu
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Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOIINAE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paguoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ["amma-
n3Iy4dyeHue. 3aKOH paAu0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [edext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHIEKTUBHI
AIEPHON IHEPIETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOoJiecTBUs. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCKHne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. JDieMmeHTBI ACTPOHOMUM U ACTPOPUIUKHU

OTarnbl pa3BUTUA acTpoHOMUM. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
TIBUYKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHila W 3BE3N.
3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. J(marpamMma «CHEKTpajJbHBIA Kjacc —
CBETUMOCTB». 3BE3ABI TJIABHOW IIOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
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3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie npo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCHOJb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEe/IeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CeBEPHOIO MOJIYIIAPUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, minanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKOU chepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHUHE MHUPaA, POJib (U3UUECKON TEOPUH B
dhopmMupoBaHUM TIPEACTaBICHUN O (U3NYECKON KapTUHE MUPA, MECTO (HU3UUECKON
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKU TMOJIO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBVOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, TEHCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALINYECKON pelIETKU, CIEKTPAIbHBINA aHAIIN3.
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l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCEHUIA.

Texnonoeua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I[1€4b, pajaap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHeUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTHh JTOCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMHA B COOTBETCTBHHU C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN TPk IaHCKON HACHTUYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIero Gu3nyecKkoil HaykKe;

5) TPYA0BOIr0 BOCIIUTAHMSA
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HHTEpEC K pa3auyHbIM cdhepam TpodheCCHOHATBHON AEATEIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHbBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 0Opa3OBaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JIOrM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHHUE U OCYUIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHHUS LEJed YCTOMUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacliupeHue OmbITa ACATEIHPHOCTH JKOJIOTHYECKONW HaMpaBJISHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeNIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENNFHO  (DOPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIETU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYHS B  paccMaTPHUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBHI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHONH TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOJaMHU
(bu3nYeCcKoi HayKH;
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BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro cojiep KaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yabTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHUS MO0 (u3uKke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTHHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUS MHPOpManuu (PU3NUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOJII0/ICHNEM TPeOOBaHM I SPrOHOMUKHU, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHns, MPaBOBbIX U JITUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUUYHBIX (dopmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILMU U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dhopmy npencTaBiIeHUs: U BU3yaIu3aluu.

KoMMyHuUKaTHBHBIE YHHBEPCAJIbHbIE Y4YeOHbIE 1eHCTBUSA:
OCYILIECTBJISITH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JAESATEILHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyalluid U  cMsr4aTh

koBEbIUKTEL

‘‘‘‘‘ Piriclbl,
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Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUN C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBH,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMaH/bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMyIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIaCTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO

DSCHICHUYA.
P et
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YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce mocTKeHNS TMIHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI 110
¢uzuke IS YPOBHS CpelHEero ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIIEHCTBYETCS OMOTIMOHAITLHBIN HWHTEJUICKT, MIPEAIMOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIanTUPOBAThCA K
HOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JTOCTHKCHHUIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAITBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenus B 10 kiaacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAIbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ia3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PelIeHUH (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJIEHUS (MPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MECXAHUKWU, MOHBKYHHPHO—KHHCTquCKOﬁ TGOpI/IVT CTpOGHT/Iﬂ BCINICCTBA U
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ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE,
CBOOO/IHOE TaJICHUE TeJ, NBHXKEHUE MO OKPY>KHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOyYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
M3MeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKJICHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJICHCAIMs, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIEHHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpoIleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aP/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yysl (U3NYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIBLHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBUXKEHUS MOJIEKYJ, CpEIHEKBaIpaTUuyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJ€HUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TMPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUpHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpaHEHUs HMIYJibCa,
MPUHLNN CYNEPHO3ULUA CHUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbBI,
00J1acTH) MPUMEHUMOCTH;
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OOBSICHSITh OCHOBHBIE MMPUHIIUIIBI JJEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MAaCHOTO UCMOJb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOJAUTH OMBIT U ()OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0aull U rpaduKoB, JA€NIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4EeOHO-HUCCIENOBATENbCKON U MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7add C SBHO 3aJaHHOM (U3UUYECKOW MOCIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ PElIeHUs], MPOBOJUTh PACUYEThl U OLICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

MCIIOJIB30BaTh MPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITMOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TOIYYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHus: 0€30MAaCHOCTH TMpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, JJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;
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paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBLHO pacHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIbBI B PEIICHUE pacCcMaTpUBAEMOU MPOOIEMBI.

K koHy 00yuenus B 11 kj1acce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJEINEH:
TOYEUHBIN AJEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sipa MpU pelieHur (U3NYECKUX
3a1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIHUMCS 3apsii, 3JIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUS CBETa,
dhotornexkTpudeckuid 3pdext (hoTtodrPdexT), cBeToBOE JaBlIeHHE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas

PaIlOaKTUBHOCTb;
OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JUYHBIX  Cpel) U

AIEKTPOMArHUTHBIE SIBIIEHUS (MPOLECCHI), HUCMOJb3ys (PU3UUYECKUE BEIMYUHBI:
AJIEKTPUYECKUN 3apsi, CHJIa TOKa, DJIEKTPUUECKOE HaIpsSHKEHUE, AJIEKTPUUIECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W cujla TOoKa B MpoIecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CHWia JIMH3BI, MPH OMHCAHWUW TPABUIBHO TPaKTOBATh (PHU3UUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(hopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BEIUYUHY C IPYTUMU BEIUUYNHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(bu3nUecKre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPTUsl CBI3U
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aTOMHBIX SIIEpP, NpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAUECHHS M EIUHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONIME JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
MHIYKIINH, 3aKOH MPSIMOJIUHEHMHOr0 pacrpoCTpaHEHUs CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOTO 4uclia, MocTylathl bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBath nIpodiaeMy/3aaady U TUIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIMOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIEI0OBATh 3aBUCUMOCTH (PU3UYECKUX BEJIUYHUH C UCIOJIH30BAHUEM MPSMBIX
U3MEPEHUN: TMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJIbTAaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHuUS,

coOroAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4YEeOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PAcUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;
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perraTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3ndecKkue SABICHNUS,

MCITOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC HH(OPMAIIMOHHBIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHWS, HHTEPIIPETAIIUU U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHOH WHGOPMAINK, TOTYYEHHON W3 pPa3IHYHbIX
WCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3IndaTh yCIOBHs MX 0€30MaCHOTO HMCIIOJIh30BAHUS B MIOBCEIHEBHOU
KU3HU;

MIPUBOJNTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (PM3HWKE B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
YCTPOWUCTBAMH, JJIi COXPAHECHUS 3OPOBbSI M COOIOICHUSI HOPM SKOJIOTHUYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIe C BBHINOJHEHUEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpPENeNiaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KIOTO U3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KonnuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne ni/m P KonTtpoabnsie | IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/IbIl HAYUYHOTI' O ITIO3HAHUS
1.1 ®u3ukKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
Bbu6nuoreka [JOK
2.1 Kunemaruica > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.2 Hlusamica ! https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
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Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
. 1 1
32 OcHOBbI TepMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bu6mmoreka [IOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Pasnen 4. JIEKTPOJAUHAMUKA
Bbubnuoreka [JOK
4.1 1 1 1
UICKTPOCTATHIA 0 https://m.edsoo.ru/7f41b£72
47 ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B 12 1 1 bubmmoreka [IOK
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Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
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' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubmmoreka [IOK
4.1 DNeMEeHTbl KBAHTOBOW ONTHKU 6 hitps://m.cdsoo.rw/7f41c97c
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Bub6nuoreka [JOK
. 4
4.2 Crpocrue aroma https://m.edsoo.ru/7f41c97¢
Bub6nuoreka [JOK
4.3 ATOMHOE A7IpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o0u1aromiee MOBTOpEHNE 4 ngg;;fg;gg}g £41c97c
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kountpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunsie MeT(})/ILBI HOSH;HI/ISI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIeT0 MUPA
Posne 1 MecTo ¢pu3uku B

) (hopMHPOBaHUN COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTEIHBHOCTH MEXaHHUYECKOTO 1 bubmuoreka [{JOK
nemxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIUHEIHOE 1 bu6mmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHOe nageHue. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuzeliHoe 1BUKEHHE.

7 JBrm>xeHue MaTeprualibHOM TOUYKH T10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
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[IpyHIMIT OTHOCUTEIBHOCTH Bu6miorexa OK
8 lNanunes. MaepuuanbHble CUCTEMBI 1
o https://m.edsoo.ru/ff0c3be8
orcuera. Ilepssiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunuun
9 CyNepIo3uLMK cWI. BTropoii 3akoH 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 115 MmaTepuanbHON TOYKU

10 Tperuii 3akon HeroToHa 114 1 bubmmorexa [IOK
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TaroreHus. Cuna

11 TspKecTu. IlepBas kocMuueckas 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHus. Cuia conpoTUBIIEHUS IPU 1 bubmmoreka [IOK
JIBWKEHUU TEJIA B )KUAKOCTU WU https://m.edsoo.ru/ff0c3{76
rase
[TocTynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 1 bubmmoreka [JOK
tena. MoMeHT cuibl. [liieuo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO TeJIA
NMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. 1 bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBHKEHUE

16 PaboTta 1 MOIIHOCTH CHIIBL. 1 Bubnuoreka [JOK
Kunernueckas sHeprus https://m.edsoo.ru/ff0c4502
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MaTepuaibHOW TOUKH. Teopema 00
M3MEHEHHU KMHETHYECKON SHCpPIrUuun

17

[TorenumanpHas 3Heprus.
[loTeHuumanpHas SHEPTUS YIIPYTO
ne(GopMUPOBaHHON MPY>KUHBI. 1
[loTenuumanpHas sHEPrUs TENa
BOJIM3U TIOBEPXHOCTH 3EMITH

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuumanpHbIC U
HENoTeHUUaIbHbIE CHIIbL. CBS3b
paboThI HEMTOTEHIIMATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKON SHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPrUun

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JIaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOU 1 1
SHEPTHUU Tella Ha IPUMeEpe
PaCTSKEHUS PE3UHOBOTO KTyTa)

20

KonrponsHas pabora o Teme
«Kunemaruka. /IlnHamuka. 3aKOHbI 1 1
COXPAHCHUS B MEXaHHUKE)

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE IBUKECHUE.

Auddysus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTUI] BEIISCTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU

U TBEPHABIX TEI
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23

Macca monexyi. KonnyectBo
BemiectBa. [loctositHHast ABoraapo

24

TemoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoIoTHas TeMIiepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
MEX]y apaMeTpaMH COCTOSHHS
Pa3pex)EeHHOTO ra3a

29

H3onporecchl B nealbHOM rase u
uX rpaduueckoe mpecTaBlIeHUE

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHHss dHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
crocoObl e€ m3MeHeHus. KomnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOI'O UJI€ATLHOTO
rasza

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunel reruionepenaun

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHas TEINIOEMKOCTE BEIIECTBA.
KonuuecTBo TemnoTs! npu

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36
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Terutonepenave. AauadbaTHeIid
nporiecc

I1epBblil 3aKOH TEPMOAVMHAMUKHY U

Bubnuoreka [JOK

33
€ro IMpUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs poIieccoB B
34 npu (I)) e. Bropon I3)aK0H bubmorexa HOK
prpozie. BTop https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [punuun nevicteus u KIT/ Bubnuoreka [JOK
TETJIOBOW MAaIlWHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKonornyeckue mpoodIemMbl
TEIJI0O3HEPTETUKU
O6o06maromuii ypok
38 «MOJII?K JII;JIl Haf}IIF()l)I/ISI/IKa OcHoBBI bubmmorexa LOK
YIP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
YV ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHS. bubmmorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComoTHAS U OTHOCHTEIBHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmorera [IOK
AYxa. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU3OTPOIHUS
P ¢ P bubmuoreka [JOK
42 CBOMCTB KpucTaioB. JKuakue

kpuctayabsl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510
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IInaBnenue u KpucCTallin3anus.

43 VY enapHas TEIUIOTA MIJIABICHUSA 1 buGnnorexa LIOK
a ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
Bubnuoreka [JOK
44 VYpaBHeHUE TEIUIOBOroO OajaHca 1
p https://m.edsoo.ru/ff0c6820
OnaexTpu3anud Tell. DIeKTPUIECKUN
45 3aps pI[BaL;I/I a DJICKT I/IIII;CKI/IX 1 bubmorexa [TOK
PAA. a P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI IPOBOIHUKU 3aK(I:H 1 Bubmiorexa IIOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 3IEKTPUUECKUI 1 Bubmiorexa IIOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTD IIEKTPUYECKOTO
43 nosist. [lpuHnun cynepno3uuuu 1 bubmmorexa [IOK
AJIEKTPUYECKUX NoeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
Pabora cuit 31eKTpoCTaTHYECKOTO
49 noist. [lorennuan. PasHocTh 1 Bubmiorexa IIOK
’ 1t ) https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
IIpoBOIHUKH U THUIIIEKTPUKH B
50 BJIF;KT IC[)CTaTI/I‘-IEiKOM HOF.:IG 1 buGnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
N Bubnuoreka IIOK
51 Onexrpoémkocts. Konaencarop 1 nomrorexa I

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus 1
3apsHKEHHOI0 KOHAEHCAaTopa

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JIaGoparopnas pabota "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIIMIT NENCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAIHLHOTO
amnmnapara, CTpyHHOro nIpuHTepa. 1
DneKTpocTaTU4ecKas 3alluTa.
3a3emiIeHHE AIIEKTPONPUOOPOB

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue. 1
Conporusnenune. 3akoH OMa Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, ApAIICIBHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTopHas 1 0.5
pabota «M3y4eHne cMenaHHOro
COCZIMHEHUS PE3UCTOPOBY

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[>xoyins-Jlenna

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Juist MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3aMbikaHue. JJaboparopHas padora 1 0.5
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblit ypok. KonTponbHas 1 1

pabora 1o Teme "DnekTpoarHaAMUKA"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c&c56
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/ Beepoccuiickast mpoBepoyYHast
pabora

60

Oo6o0maromuit ypok
«DNEeKTpOoAUHAMHKAY /
Bcepoccuiickas npoBepouHast paboTa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTb
TBEP/BIX METAJJIOB. 3aBUCUMOCTD
COINIPOTHBIIEHUS METAIIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

62

DNEeKTpUUECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TomynpoBOHUKH, UX COOCTBEHHAS
U IPUMECHAsl IPOBOAMMOCTD.
CaoiicTBa p—n-nepexoja.
[TomynpoBOIHUKOBBIE PUOOPEI

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUECKU TOK B pacTBOpPax U
pacIiuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIUALIMS.
OnexTponu3

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

65

DNEeKTPUYECKUM TOK B rasax.
CamocTosTeNbHBIN U
HECaMOCTOSTEIbHBIN pa3psl.
Monnus. [tazma

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpudeckue npudopsl U
YCTPOMCTBA U X MPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKH
6e30macHOCTH

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc
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KonrponsHas pabora o Teme
67 «Onekrpocraruka. [TocTosHHBIH 1 1 bubmmoreka [IOK
3JEKTpUYeCKUi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpegax»
PezepBHblit ypok. O0o0maronmii bubmmorexa [IOK
68 1
ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 63 5 4
I[MTPOI'PAMME
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

1 B3auMojieicTBHE. MarHuTHOE ToJIe. | bubmuoreka [JOK
BekTop MarHuTHOM UHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUUU
MarauTHO€ 1oJIe MPOBOIHHUKA C

) TokoM. OnbIT Dpcreaa. | bubmmoreka [IOK
B3anmopeicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yuenue

3 MAarHUTHOTO TOJISl KaTYILKH € 1 1 bubmmorexa [TOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaGoparopHas paboTa | | bubmmoreka [IOK
«HccnenoBanue AeMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO | bubmmoreka [IOK
gactuiy. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpoMarHuTHasi UHIYKIUS. |
IToToK BEKTOpa MarHUTHOM
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unaykuuu. DJC uHAYKIUU. 3aKoH
3JEKTPOMArHUTHON UHIYKIIUU
Dapanes

JIaGoparopHas paboTa
«HccnenoBanue sBICHUS 1 1
ANEKTPOMATHUTHOU WHIYKIIHI)

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIUHU. DHEPIHs 1
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJIe

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTponucTBa U UxX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTaPHBIX YACTHII,
MHIyKLIHUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas 1
WHTY KLU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MarHuTHoOe moe. 1 1
DJEeKTPOMAarHUTHAST UHYKIIUS»

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0Oo/1HBIE MEXaHUYECKUE

Konebanus. 'apMoHnUuecKue
KosieOaHus. Y paBHEHUE 1
rapMOHUYECKUX KOJIeOaHHIH.

[IpeBpatenue sHepruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06
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13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha 1 1
HUTH OT JUTMHBI HUTU ¥ MacChl
rpy3a»

14

KonebaTenbHbII KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoseOaHus B UI€aTbHOM
Kose0aTeTbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUYCCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS YHEPTUH B HICATHHOM 1
KoJe0aTeTbHOM KOHTYpE

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarMmMx
KoseOaHusx. BelHyKIeHHBIS
MeXaHUYECKHE KOJIeOaHHUsl. 1
Pesonanc. BeinyxaeHHbie
ANEKTPOMArHUTHBIC KOJeOaHus

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHyconaIbHbII IEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA. 1
AMIIIUTYTHOE U AEUCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAINIPSHKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponusBoactso,
nepeaaya u norpedieHue 1
JJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE

MPUMCHCHHUC SJICKTPHUICCKOI'O

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cc324
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3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKA, JIMHUH 3JIEKTpoIepeaay

DKOJIOTrM4ECKHE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

20 KynsTypa ncnosnb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
HKUZHU
MexaHnudeckue BOJIHBI, YCIOBHS

acripoctpanenus. llepuon.
21 I():KOPPOCTBppaCHPOCTpaEIeHI/ISI u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3Byka. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paTuoOCBA3U U

24 TeneBuacHus. PazButue cpeacts
cBs13u. Pagnonokanust

)5 Konrponsnas pabdora «Konebanus u bu6mmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTpaHEHUE

%6 CBETa B OJHOPOJHOMU Cpejie. bubmmoreka [JOK

ToueuHsblil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350
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OTtpakeHue cBeTa. 3aKOHbI
27 orpaxxeHus ceera. [loctpoeHue 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKalie
IIpenomiienue ceera. [lonHoe
73 BHYTpPEHHEE OTpPaKEHUE. 1 bubmmoreka [IOK
[IpenenbHblii yroJ MoaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAXKEHMUSI
29 JIaGopatopHas pabora «3mepenue 1 1 bubmmoreka [IOK
IOKA3aTelIs IPETIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3odpakeHuit
30 B nuH3e. DopMyiia TOHKOM JTUH3BI. 1 bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JuH3bI
JIaGoparopHas paboTa
31 «HMccnenoBanue cBOMCTB 1 1
M300paXeHUI B TUH3AX)
Hucnepcus cBeta. ClI0KHBII cOCTaB
0 6emnoro csera. Lger. JlaboparopHas 1 1
pabota «Habnonenue aucnepcuu
CBETa»
3 Wutepdepennus cera. Audpaxims 1 bu6mmoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. 1 bu6mmoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI M yCTPOUCTBA
35 Y yCTIOBHS BX O€30MacCHOTO 1
IPUMEHEHHS
36 I'panuipl IPUMEHUMOCTH 1 bu6mmoreka [IOK
KJIACCUYECKOW MEXaHUKHU. https://m.edsoo.ru/ff0cf862
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ITocTynarel cienuanbHOU TEOPUU
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE 1 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAIICHUE ITTUHBI
OHeprus U UMILYJIbC
18 peNATUBUCTCKON YacTUlbl. CBS3b 1 bu6mmoreka [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi MoKos
Konrponsnas padora «OnTHKa.
39 OCHOBBHI cEIIHAIBHON TEOPUH 1 1 Bubmorexa IIOK
P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyina [Inanka. 1 bu6mmoreka [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIENOBAHUE Eu6 1IOK
HOJIIMOTEeKA
41 otod(dekra. OnbiTer A. I'. 1
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororddexra. YpaBHeHUE
. (? o0 P bubmuoreka [JOK
42 OiHITeiHa A5 porodddexra. 1
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdpexra
Hasnenue cBera. OnwiTh [1. H.
43 JleOGeneBa. XMHUYECKOE NEWCTBUE 1 buGnnorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MIPAKTUIECKOE TPUMEHEHUE: 1
(dhoTorIeMeHT, POTONATUHK,
CONTHEYHast OaTapesi, CBETOIUO
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45 Pemrenue 3amau no reMe « JI€MEHTEI 1 Bubnuoreka [JOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna o paccessauro o- 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mmozens atoma
Bu6nuoreka [JOK

47 Hoctyxatst bopa ! https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomeHue GoTOHOB

43 IIpY NIEPEXO/IE ATOMA C OJTHOTO 1 bubmmoreka [IOK
YPOBHS SHEPTUHU HA Ipyrou. Buael https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BomnHoBEIE cBOMCTBa YacTUIl. BOJIHEI

49 ne bpoitnsa. Kopryckynsipao- 1 bubmmoreka [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIyYeHHE
OTKphITHE PaIUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo 1 bubmmoreka [JOK
OIIPEIIEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyUYEHUS
CgoiicTBa anbda-, 6era-, ramma-

51 u3ily4eHus. BausHue 1
PaIMOAKTUBHOCTHU HA KUBbIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. 1 bubmmoreka [IOK
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usinydeHue

53 OHeprus cBA3M HyKJIOHOB B SIpE. 1 bu6mmoreka [IOK
S nepHbie peakuuu. SnepHbi https:/m.edsoo.ru/ff0d1356
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peakrop. [IpobneMsbl, EPCIEKTHBHI,
IKOJIOTHYECKUE aCTICKTHI SEPHOM
SHEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTo bl HAOMIOIeHUS U
pEruCTpalyy IEMEHTAPHBIX
yactul. Kpyrislii cTon 1
«DyHIaMEHTAIbHbIE
B3auMozeicTBusA. EqMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS aCTPOHOMUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YECHHUE aCTPOHOMMHU. Bug
3BE31HOrO Heba. Co3Be3us, ApKHUe
3BE3/bl, TUIAHETHI, UX BUIUMOE
neuxeHue. ConHeuHas cucTeMa

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
IIOCJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpEMEHHbIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sBostonu CosHIa U 3BE3]

58

Mnineunsiii [1yTe — Hama
T"amakTuka. IlomoxxeHue U ABH>KEHUE
Comnnna B I'amaktuke. I'anakTuky.

UYEpHble AbIPHI B sIpax rajJakTHK
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59

Bcenennas. Pa30eranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydenue.
MerTarajgakTuka

60

Hepermennsie npo0iaeMbl
aCTPOHOMMHU

61

KonrtponsHas pabota «DmeMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o06maromuit ypok. Ponb ¢puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o6mraromuit ypok. Posib
¢bu3nveckoil Teopun B
(OpMUPOBaHUY MPECTABICHHIA O
¢bu3nveckoil KapTUHE MUpPa

65

O6o06maromuit ypok. Mecto
¢bu3nUecKoil KapTUHBI MHUpPa B
00IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarHutHoe 1oie.

DneKTpoMarHuTHasi UHAYKIUs
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PesepBubiit ypok. Ontuka. OCHOBBI

67 CIEMAJIbHON Teopun 1
OTHOCHUTEIILHOCTH
Pesepnblii ypok. KBanroBas ¢pusuka.
68 3HCI\IZGHTI>Iya}1TpOH0MI/II/I U ’ 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MTPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon

IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0OCBOEHHS OCHOBHOI
NpoBepPsIeMOro

0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara

JIeMOHCTpHpOBAaTh Ha TpUMEpax polb M MeCTO (HU3UKH B
101 (bopMHpPOBaHUN COBPEMEHHOM HAayYyHOW KapTUHBI MUpPA, B Pa3BUTHUU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN AEATEIIBHOCTH

monen

Y4uTBIBaTh TPAHUILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHasl TOYKa, WHEPLUHUAIbHAS CUCTeMa OTcuéra, abCOJIIOTHO
10.2 TBEPAOE TEJO0, UCATBHBIN I'a3; MOJAEIU CTPOCHUS I'a30B, )KUIKOCTEH U
TBEPABIX TeJ, TOYECUHBIA JJIEKTPUYECKUHN 3aps] — IIPU PELICHUU

(buznYecKuX 3a/1a4

Pacnio3naBath (hu3nueckue ssBieHus (Mpouecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYJISIPHO-KMHETUYECKOU TEopUu
CTPOCHUSI BEHIECTBA M JJEKTPOJMHAMHKHU: PABHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIUHEIHHOE ABUKEHUE, CBOOOTHOE MaJICHUE
TeJ, ABMXKEHHE IO OKPY>XKHOCTH, WHEPIUS, B3aUMOJCHUCTBUE TEN;
103 muddy3usi, OpPOyHOBCKOE [BIIKCHHE, CTPOSHHE JKHIKOCTeH U
' TBEPABIX TN, U3MEHEHHe o0béMa Tel TMpU HArpeBaHHH
(oxJaxJaeHruu), TEIJIOBOE pPaBHOBECHUE, MCHApeHUe, KOHJEHCalus,
MJABJICHUE, KpHUCTAUIM3alMsl, KHUIEHUE, BJIAXHOCTh BO3/yXa,
MOBBIICHUE JABJICHHUs ra3a MpH €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBs3b MEXJYy I[apaMeTpaMu COCTOSIHUS Ta3a B

Hu3orponeccax; 3JICKTpu3anus T, B38.PIMOII€I>1CTBHG 3apaa0B

OnuchiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPAMUHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, MMIYJbC Tela, KUHETUYECKas DHEprus,
10.4 MOTEHIMAJIbHAs JHEPIus, MEeXaHWdeckas pabora, MeXaHUYecKas
' MOIITHOCTh; TPH OMHCAHUHM IPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HUCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUCHHS M EIMHHULIBL,
HaXOAUTh (OPMYJIBI, CBS3BIBAIOINE TAHHYIO (DU3UYECKYIO BETHUNHY

C ApYyTUMHU BCINYNHAMU

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




OnuceiBaTh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIJIOBBHIE
SBIICHUS, WUCIONB3Yys (PU3MUECKHEe BENIMYUHBI: JlaBJICHHE Tas3a,
TeMIepaTypa, CpedHsAs KHUHETHUYECKas DHEPIUs XaoTUYECKOro
JIBIJKCHHUS MOJIEKYJI, CPEIHEKBAAPATHUYHAs CKOPOCTb MOJIEKYI,
10,5 KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, pabora rasa,
' KO3 (UIIUEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOTO MABUTATENs; MpHU
ONHUCAaHUU  TPABWIBHO  TPAKTOBaTh  (U3MUECKUH  CMBICI
MCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHHUS U €IUHUIIBI, HAXOAUTH
(GbopMyIbl, CBA3BIBAIOIIME MJAHHYIO (U3UYECKYIO0 BEJIUYUHY C

APYruMU BCIIMYHUHAM

OnuceiBaTh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W
ANEKTpUYECKUE SBICHUS (TPOIECCHI), HCIONB3YS (PUINIECKUE
BEJIMYUHBI:  DBJIEKTPUYECKUUM  3apsil,  DJICKTPUYECKOE  MOJeE,
10.6 HaMpsHKEHHOCTh MOJIS, MOTEHIHMAN, PAa3HOCTh MOTEHIIMAJIOB; MpPHU
' OMMMCAaHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHWA  CMBICT
UCIIONIb3YEMBIX BEJIMYMH, UX O0O3HAUCHUS W EAWHMIIBI; YKa3bIBaTh
(hopMyIIBI, CBS3BIBAOIINE TAHHYIO (U3UUYECKYIO BETUYHHY C IPYTUMHU

BEIn4YnHaMu

aHAJTM3UPOBaTh (PU3MUECKUE TIPOLECCHl W SBJICHUS, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHHMS, I,
IT n I1I 3axonBl HBIOTOHA, 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPIUH,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLINII CYTIEPIIO3ULIMH CUJL, IPUHLIUI
PaBHOIIPaBUs MHEPLUUAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
10.7 KHUHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBS3b
CPEIHEW KMHETUYECKOW DHEPrHH TEIUIOBOIO JBUXKCHHUS MOJIEKYJ C
aOCOIOTHON TeMIIepaTypoid, MEPBBIA 3aKOH TEPMOJANHAMUKH; 3aKOH
COXPAaHEHHUs D3JIEKTPUYECKOro 3apsjaa, 3akoH Kysona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BBIpQ)XEHHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIE MPUHIUIMBI JACUCTBUS MAIINH, NPUOOPOB U
10.8 TEXHUYECKUX YCTPOMCTB; pas3nuyarh YyCIOBHA HUX O€30IacHOro

HUCIIOJBb30BaHUsA B HOBCC,Z[HCBHOﬁ KU3HHU

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HMUYECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHHIA;
10.9 pu 3ToM (HOpMYITHPOBATh MPoOIEMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI
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OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpPEHHS (HU3UYECKHUX
10.10 BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEHUs U

HUCIIOJB30BaTh U3BCCTHBIC MCTOAbI OICHKN HOI‘pCHlHOCTGfI I/I3M€peHI/Iﬁ

HccnenoBaTh 3aBUCHUMOCTH MEKIY (GU3NYCCKUMHU BEIMYMHAMHU C
WCITIOJIb30BAHUEM MPSIMbIX HM3MEPEHHIA; TPU 3TOM KOHCTPYHPOBAThH
10.11 YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYECHHOH 3aBHCUMOCTH
(bU3MYECKUX BETUYHH B BUIC TaOIUI] U TPAUKOB, 1€71aTh BEIBOJIBI 10

pe3yibTaTaM UCCICAOBAHUA

CoOmronate mpaBwia 0e€30MacHOrO TpyAa TMpH  MPOBEICHUU
10.12 UCCIICIOBAaHUM B paMKax y4eOHOTO OKCIEpUMEHTa, Yy4ueOHO-

HCCHCI[OBEITGJIBCKOFI u HpOGKTHOfI JACATCIIBHOCTH C HMCIIOJIB30BAHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

Pemrate pacuéTHble 3a7auu ¢ SBHO 33JaHHON (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (hU3MYECKHe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAIN3a
10.13 YCIOBHSI  33Ja4dl  BBIOMpATh (U3NYECKYI0 MOJENb, BBIICTATDH
' ¢dusnueckre BeTMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ peLIeHHUs,
NPOBOJIUTH pacuéTbl M OICHHWBATh PEAIBHOCTh TOJIYYEHHOTO

3Ha4YeHUs1 PU3NUYECKOI BETUUNHBI

Pemrate  kayecTBEHHbIE  3aJa4d:  BBICTPAMBATb  JIOTMYECKHU
10.14 HENPOTUBOPEUYUBYIO LIETIOUYKY PACCYKIECHUN C OIIOPOX HA U3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IC SABJICHUA

Vcnonp30BaTh MpHU  pelIeHHMH Y4YEeOHBIX 3a7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTHMHM JJS TOHMCKA, CTPYKTYpUPOBAHHUS,
10.15 MHTEpIpeTalui M TMPeJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHOU
MHpOpPMAaLKH, TOTYYSHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJM3UPOBATh MOTyYaeMylo HH(POpMAIUIO

[TpuBOAUTH MpUMEPHI BKJIAJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
10.16 (U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3KMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss 0O€30MacHOCTH TpU  OOpalieHud ¢
10.17 npubopaMu U TEXHUYECKUMM yCTpOMCTBaMM, sl COXPaHEHUS
300pOBbSI U COOJIOAEHUS HOPM SKOJOIMYECKOTO IIOBEICHHS B

OKpY>Karollen cpene

PaGoTaTh B rpynie ¢ BBIIOJIHEHUEM PAa3IUYHbIX COLUATBHBIX POJIeH,
10.18 IUTAHUPOBaTh  paboOTy TpyNNbl, palUOHAIBHO paclpeiesiTh

00s43aHHOCTH H IJIaHUPOBATE [ACATCIIBHOCTL B HCCTAHAAPTHBIX
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CUTyaludx, aJJCKBATHO OLICHMWBATHL BKJIAJ KaXJA0ro M3 YYaCTHHKOB

TPYNIBI B peLICHHE paccMaTpuBaeMoil mpoOaembl

11 KVIACC

Kon

IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0OCBOEHHS OCHOBHOI
NpoBEPSIEeMOro

o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTarta

JIeMOHCTpHpOBAaTh Ha TpUMEpax polb M MeCTO (HU3UKH B
111 (bopMHpPOBaHUN COBPEMEHHOM HAayYyHOW KapTUHBI MUpPA, B Pa3BUTHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN AEATEIIBHOCTH

JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUpa

Y4uTHIBaTh TPAaHUILIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJICIICH:
11.2 TOYEYHBIN 3JIEKTPUYECKU 3apsl, IACPHAs MOJEIIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO Sipa MPH peIeHNH PU3NIeCKUX 3a1a4

Pacnio3HaBath (puznueckue siBJIeHUs (MIPOLECCHl) U OOBSICHATH X Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKA ¥  KBAaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCUCTBUA  TOKAa,  B3aUMOJEWCTBUE  MAarHUTOB,
9JIGKTPOMArHUTHAasE WHAYKUUS, JEHCTBHME MAarHUTHOTO IO Ha
113 MPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JICKTPOMAarHUTHBIC
' Kose0aHusT W BOJHBI, NPAMOJIMHEWHOE paclIpOCTpaHCHHE CBETa,
OTpaXeHHEe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3aLUs CBETA, TUCTIEPCHs CBETa, (POTOIIEKTpUIEcKuil 3 dekTt
(poroaddexr), cBETOBOE IaBiICHHE, BOZHUKHOBEHHE ITHUHEHYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss M  HMCKYCCTBEHHas

PaanOaKTUBHOCTDb

OnuceiBaTh HW3Y4Y€HHBIE CBOMCTBAa BelIeCTBa (JIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, FTEKTPUUECKYIO POBOAUMOCTD Pa3IUYHBIX
Cpel) U DBIEKTPOMArHUTHBIC SBJICHUS (TIPOLECCHI), HCHOIb3YS
¢dbuznyuecKkue BENWYMHBL OJICKTPUUECKUN 3apsii, CcHUjla TOKa,
114 AIEKTPUYECKOE  HAIpPSDIKEHUE, DIEKTPUYECKOE  COIMPOTHUBIICHUE,
' pasHocth noreHmanos, J/IC, pabora Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTb KaTYILKH,
SHEPTHUsl JIEKTPUYECKOI0 MU MAarHUTHOTO MOJIeH, MEPHOJ M 4acToTa

KosieOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi/i M CHJla TOKa B Ipolecce

rapMOHUYECKHUX  OJJEKTPOMAarHUTHBIX  KojeOaHMii,  (oKycHoe
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paccTosiHUE M ONTUYECKAasl CHJIA JIMH3BI, IIPU ONKMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YyEMbIX BEIMYUH, HUX
00O3HAYeHHUS W EIWHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYI0 (PU3HUYECKYIO BETUUMHY C IPYTHMMHU BEIIMYMHAMHU

OnuceiBaTh HU3yYEHHBIE KBAHTOBBIE SBIEHUS M  IPOLIECCHI,
UCIONB3YS (pU3MUECKHe BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacCTOTA CBETA, YHEPTHsl U UMIYJIbC (OTOHA,
115 [IepUO/ MOJIypacIaia, YJHEPTUs CBA3U ATOMHBIX sI€p; IPA OIIUCAHUU
' NPaBUJIBHO TPAaKTOBAaTh (PU3NYECKUH CMBICT  HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYCHHUA W €IMHUIBI, YKa3biBaTh (OPMYIIbI,
CBSI3BIBAIOLINE JIAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTUMHU

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC (1)I/I3I/I‘I€CKOﬁ BCIIMYHHBI

AHanu3upoBaTh (U3NYECKHUE TPOIECCHl W SBICHUS, HWCHOIB3YS
¢usnueckue 3aKOHBl W OpHHOMIBL 3akoH Oma, 3aKOHBI
MOCIEA0BATEIBHOIO U MAapaUIENIbHOTO COEAUHEHHUSI MPOBOJHUKOB,
3akoH /[»oyist — JIeH1a, 3aK0H AIEKTPOMAarHUTHOW UHAYKLIHH, 3aKOH
MPSAMOJIMHENHOTO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
116 3aKOHBI  IIPEJIOMJIEHUS CBETA, YypaBHEHME OWHIITEWHA  JUISA
' dotorddekra, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH COXPAHCHHS
AMIYJbCAa, 3aKOH COXPAHEHHUs OJJIEKTPUUYECKOIrO 3apsifa, 3aKOH
COXpaHEHMsI MacCcOBOTO 4wWcia, nocryiarsl bopa, 3akoH
paZMOAKTUBHOIO pacmnaja; IpH 3TOM pasjindyaTh CIOBECHYIO
(bOpMYTUPOBKY 3aKOHA, €r0 MATEMAaTHIYECKOE BEIPAKEHHUE U YCIOBHS

(rpanu1bl, 00JIACTH) TPUMEHUMOCTH

117 OnpenensTe HalpaBlI€HHE BEKTOpa HMHIYKLUUU MarHUTHOTO IOJIS
IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna

118 CTpOI/ITB Hn OIIMChIBATh I/I306pa)KeHI/I€, CO3JaBacMoO€ IINIOCKHUM

3€pKajiOM, TOHKOW JIMH301

BBIMONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUYECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHMIA;
11.9 pu 3ToM (HOPMYIHPOBATh MPoOIEMy (3a7a4y) U TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

OcymiecTBIATh TpsSMbIE U KOCBEHHBIE HM3MEpEHHS (HU3NYECKHUX
11.10 BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEHUs U

HUCIIOJB30BaTh N3BCCTHBIC MCTOAbI OICHKN HOI‘pCHlHOCTGfI I/I3M€peHI/Iﬁ

1111 I/ICCHGI[OBaTB 3aBHUCHUMOCTH (I)I/ISI/I‘-IGCKI/IX BCJINYHH C UCITIOJIb30BAHHUCM

NpPSAMBIX W3MEPEHUH; IpU OTOM KOHCTPYHUPOBATh YCTAHOBKY,
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(GuKCUpOBaTh Pe3yJbTATHl MOJYYCHHOH 3aBUCHMOCTH (DHU3UYECKHX
BEJIMYMH B BUJIE TaOIUI U rpaUKOB, eNaTh BBIBOBI IO pe3yIbTaTaM

HUCCICI0OBaHUA

CobmionaTte mpaBmia 0€30MacHOr0 TpyJda TMpU HPOBEICHUU
1112 UCCIIEIOBaHUN B paMKax ydueOHOro SKCHEpPUMEHTa, y4eOHO-
MCCIIeI0BATEIBCKOM U MPOEKTHOMN JIEATEIHLHOCTH C HCTIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pYJ0BaHHS

Pemrate pacuéTHble 3a7auu ¢ SBHO 33JaHHOHN (hU3NYECKON MOJIENbIO,
UCTIONB3Yys (hU3MYECKHe 3aKOHBI M MPHUHLUIBI;, HA OCHOBE aHAIN3a
11.13 YCIIOBHSI 33Jaydl  BBIOMpATh (U3NYECKYI0 MOJENb, BBLICTATDH
' ¢usnueckre BeITMYMHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ peLIeHHUs,
NPOBOJIUTH pacuéTbl M OICHHWBATh PEAIBHOCTh TOJIYYEHHOTO

3Ha4YeHUs1 PU3NUYECKOI BETUUNHBI

Pemarp  kadecTBEHHblE  3aJauyd:  BBICTPAUBATHh  JIOTUYECKHU
11.14 HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUN C OIIOPON HA U3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IC SABJICHUA

Vcnonp30BaTh MpHU  pelIeHHMH Y4YEeOHBIX 3a7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTHMHM JJS TOHMCKA, CTPYKTYpUPOBAHHUS,
11.15 MHTEpIpeTalui M TMPeJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJISIpHOU
MHpOpPMaLKH, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJM3UPOBATh MOTyYaeMylo HH(POpMAIUIO

OOBSICHATH MPHUHIIUIIBI ACUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX
11.16 YCTPOMCTB; pa3nnyaTh YCIOBHUS UX O€30MACHOTO HCIOIh30BAaHUS B

HOBCEIHEBHOU KU3HU

[TpuBOANUTH MpUMEPHI BKJIAJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B 00BICHEHNE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT U

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HU s obecriedeHHss 0€30MacHOCTH TpU  OOpalieHud ¢
11.18 npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, JJsl COXpaHEHHUs
30pOBbSI M COOJIONIEHUS HOPM SKOJIOTUYECKOTO IIOBEICHUS B

OKpY>Karollen cpene

PaGotath B rpymnie ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyMNIbl,  PaAIlMOHAIBHO  paclpeessTh
11.19 O0S53aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaKJOrO0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaEMOM MPOOIEMBI
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HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Kon Koa nposepsiemoro

paszena TeMenTa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
e JIEeMEeHT

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

®uszuka — Hayka o npupoxne. HayuHbie
. METO/bI I03HAHUS OKpY Karouiero mupa. Poip
JKCIIEPUMEHTAa M TEOpUM B  Ipolecce

MO3HAHUS PUPOBI. DKCIIEPUMEHT B (pu3nke

MopenupoBanue (U3NYECKUX SBICHUH H
1 MPOLIECCOB. Hayunslie TUNIOTE3BI.
@usnueckue 3aKOHbl M TEOpHUH. | 'paHUIbI
- NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
' [Ipuamun coorBercTBus. Ponp u  mecro
¢u3ukn B (POPMHPOBAHUU COBPEMEHHOM

Hay4YHOW KapTHHBI MHpa, B IIPAKTUYECKOU

NEeITeIbHOCTH JII0ICH

2 MEXAHHUKA
###Par#KUHEMATUKA

MexaHnueckoe JIBUKECHUE.
2.1.1 OTHOCHUTEIBHOCTD MEXaHUYECKOT'O

nsuxeHus. CucreMa orcuéra. TpaekTopus

Ilepemenienue, CKOpOCTh (CPEOHssE CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHUE
21 2.1.2 MaTepualbHOM TOYKH, UX IIPOCKIUU HA OCU
. CUCTEMBI KOOpJWHAT. Cnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 31 PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JBHKCHUE. ['paduxu
2.13 3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHUH, OyTH U IEepeMEUICHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU
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)14 CBoOoiHOE TajieHue. Y CKOpeHHe
o CcBOOOIHOTO ITaACHUS

KpuBonuneiinoe nBuxkenue. PaBHOMepHOE
IBWOKEHME  MaTepUaJbHOM  TOYKM  IIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEUHAS
CKOPOCTb. IIepuon 51 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

TexHuueckue  yCTpPOMCTBA:  CIUAOMETD,
2.1.6 JBIWKEHUE CHApSJOB, LICIIHBIE U PEMEHHBIE

nepenayn

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOM  ckopoctd.  HccmenoBanue
COOTHOLICHUS MEKIY Iy TAMH,
[IPOMICHHBIMU TEJIOM 3a II0CJIEA0BATEIIbHbIC
917 paBHbIE  INPOMEXYTKH  BpPEMEHH  IIpHU
o PAaBHOYCKOPEHHOM JIBH)KCHUU C Ha4daJbHOU
CKOPOCTBIO, paBHOM Hymo. HM3ydyenue
IBIKECHUs IIApUKa B BI3KOW JKHUIKOCTH.

W3ydenue nBHWKEHHS Tena, OPOIICHHOTO

TOPU30HTAIBHO

##HPar### IMHAMUKA

[TpunIIMn OTHOCHUTEJILHOCTU T'amunes.
2.2.1 IlepBbiii 3axkoH HeroTona. MuHepuuanbHbie

CHUCTEMBI OTCUETA

599 Macca tena. Cuna. IlpuHuun cynepno3uuun

CHJI

29 Bropoii 3axkon HeroTOHa 111 MaTepHalIbHON

593 TOYKM B HUHEPLUAIBHOW CHUCTEME OTCUETa
(UCO). Tpernit 3axkoH HerooToHa st

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHOro  TaroreHus. Cuiia
224 TsokecTH. [lepBas kocMHueckass CKOPOCTb.

Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 09.09.25 08:25 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
926 CKONBXEHUS W CHJIAa TPEHHUS  IOKOS.
Koaddunment tperns. Cuia cOmpoTUBICHUS

IIpU ABUKCHUU TECJIAa B ) KUAKOCTH HUJIM T'a3C

297 HOCTynaTCHBHOG " BpalllaTCIIbHOC ABUKCHUC
abCoOIOTHO TBEPOTO TEa

MOMEHT CUJIbI OTHOCUTEIBHO OCH BpAIlICHHUS.
2.2.8 [Ineqo cumel. YcnoBus paBHOBECUs TBEPAOTO
tena B UCO

250 TexHuueckue yCTpOMCTBA: IOALIUITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTuyeckue paboTel. M3yueHne ABHKEHHS
Opycka 10 HAKJIOHHOH IUIOCKOCTH TIOJ
NENCTBUEM HECKOoNbKuX cui. HMccimenoBanue
5510 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIHUX
o B AedopMupyeMoll TpyKHHE M PE3UNHOBOM
oOpasue, OT BEIUYMHBI HX Aedopmaruu.
HccnenoBanue YCIIOBUM paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA

###Par#H##3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
2.3.1 MarepuaiabHbIX TOuYeK. HMmmyinbc cunsl u

HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHeHuss wumnyiasca B HCO.

2.3.2
PeakTuBHOE NBUMKEHUE

233 PaGora cuibt

2.3

234 MOIITHOCTE CHIIBI

535 Kunernueckass  sHeprusi ~ maTepuabHOU
TOYKHU. TeopeMa 0 KHHETUYECKOU YHEPTUU
[TorenumaneHass osHeprus. llorenunanbHas

236 SHEprus YIIPYTO nehopMUPOBAHHOM

npykuHbel. IloTeHnuanbHas »HeEprus Teia

BOJIM3U NOBEPXHOCTH 3EMIIH
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[ToreHnuanbHble U HEMOTEHIUATbHbIE CHIIBI.
CBs3b pabOTHl HEMOTEHIHUAIBHBIX CHJI C
2.3.7 U3MEHEHUEM MEXAHUYECKOU SHEPrUU
CHCTEMBI TeJL. 3aKkoH COXpaHECHHS

MEXaHUYECKON YHEPTrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuuecKkue yCTpONCTBA: IBHKCHHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue cBA3M
53,10 CKOpPOCTEH Tel IIpU HEyIpyrom ynape.

HccnenoBanne B3  pabOTBl  CHUJIBI  C

M3MEHEHUEM MEXaHUYECKOU DHEPIUHU Teja
3 MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-
311 KUHETHUYECKON TEOPHH. bpoyHoBckoe
nswkenue. uddysusa. Xapakrep ABHKEHHS

n B3aI/IMO,Z[€I\/JICTBI/I5I qacCTHll BCIICCTBA

Mogenu cTpoeHus Tras30B, KUIKOCTEH U
3.1.2 TBEPABIX TE€T © OOBSCHEHHUE CBOWCTB

BCIICCTBA HA OCHOBEC 3TUX MOIIGJIGI\/'I

313 Macca w™onekyn. KomuyecTtBo BemiecTsa.
[TocTostnHas ABoraapo

3.1 314 TemoBoe paBHOBecue. Temreparypa u eé
o n3mepenue. [llkana remneparyp Lienscus

Mopnens  upeansHoro rasza. OcHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOpUU UACAILHOTO Ira3a

AOGcomoTHas TeMIepaTypa Kak Mepa cpeiHei
316 KMHETUYECKON SHEPIUU TEIJIOBOTO
IBIOKeHUs 4dactul rasa. Illkama temneparyp

KenpBuna

317 VYpasuenne Kianelipona — MeHzaeneesa.

3akoH /lanmbToHa
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3.1.8

I"azoBble 3ax0HBI. M30mpoLiecchl B UeaabHOM
rase C IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA!

n30TEepMa, U30X0pa, n3odapa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

6apomeTp

3.1.10

[Tpaktuyeckue paboTbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXKIY napameTpamu

COCTOSIHUS pa3pCiKCHHOT'O ra3a

OCHOBbI TEPMOJAMMHAMUKN

3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPIUss TEPMOJMHAMMYECKOM CHUCTEMBI U

cnocoObl €€ U3MEHEHUS

322

KonngectBo TemnoTs! 1 paboTta. BHyTpeHHSs

OHEPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunsl Temonepenayu: TEIIONPOBOAHOCTS,
KOHBEKLHUs, U3ydeHue. TeImoéMKOCTh Tela.
VYnenbHas TEIIOEMKOCTh BemecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUJIOTICPCaauc

324
3.2

IlepBbiit 3aKOH TEPMOIUHAMUKH.
IIpumeHeHue IIEPBOTO 3aKOHa
TEPMOAVHAMUKH K U30IPOLECCAM.

I'paduueckas uHTEpIIpEeTAIUs pabOTHI raza

3.2.5

TemnoBble MamuHbl. IIpuHUIMNBL KECTBUS
TeIUI0BBIX MamwH. [IpeobpazoBanus sHEprun
B TemwIoBbIX MamuHax. Koadduuuent
none3Horo aeiictBuss  (manee —  KIIJ)

teroBoil mammubl. [{ukin Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeobOpatumocTs mporeccoB B NPHPOJE.
TemnoBele  pBUraTenu.  DKOJIOTMUYECKHE

poOJIeMBI TETIIOPHEPTETUKU

3.2.7

Texunueckue YCTPOMCTBA: JBUTaTelIb

BHYTPEHHETO cropaHus, OBITOBOA

XOJOAUJIbHUK, KOHAUITUOHCD
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328 IIpakTrueckue paboThbI. N3mepenue

YAEIBHOMN TEMIIOEMKOCTH

###Par###AI' PEIATHBIE COCTOSAHMA BEHIECBA. ®A30BbBIE
ITEPEXO/IbI

[TapooOpa3oBanue U KOH/ICHCALMSL.
3131 Hcnapenre u KumneHue. YaenbHas TeIIOTa
napooOpa3oBaHusI. 3aBHCHMOCTh

TEMIICPATYPLI KUTICHUS OT JaBJICHUA

332 AOCOMIOTHAasT U OTHOCHUTENbHAST BIIAXXHOCTh
Bo3ayxa. HacslmeHHslil nap

TBépnoe  Temo.  Kpucramnmueckue u
333 amop¢Hbie Tema. AHU3OTPONHSI CBOHCTB
33 KpHUCTAIJIOB. Kunkue KpHUCTAIJbI.

CoBpeMeHHbIE MaTepUalIbl

334 [InaBnenune u Kpucramusanus. Y aejbHas

teruiorta miaBneHus. Cyonumanus

3.3.5 YpaBHEHHE TEIUIOBOTO OanaHca

TexHuueckue yCTpOMCTBA: TUIPOMETP U
336 [ICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU

MOJIyUYCHHUA COBPCMCHHBIX MAaTCPpHUaJIOB, B TOM

YUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTNH

337 IIpakTrueckue paboThbI. N3mepenue
o BJI&YKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA

##H#PariH#OJIEKTPOCTATUKA

A1l Onekrpuzauust Ten. OJEKTPUYECKUM 3apsi.
o JlBa Bu/1a 3JEKTPUUECKUX 3apsIIOB

412 IIpoBonHMKH, JUDIIEKTPUKH U

4.1 o NOJyIIPOBOJHUKH

4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.14 B3aumoneiictsue 3aps10B. 3akoH Kynona

415 Onexktpuueckoe  nose.  Hanpsx€HHOCTH
o 3JIEKTPUYECKOTO OJIA. [TpunIIMn
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cynepno3unuu. JluHuM — HANpsSHYKEHHOCTH

SJICKTPHUYCCKOIO ITOJIA

4.1.6

Pabota cun 3IEKTPOCTATUYECKOTO TOJIS.

IloTrennuain. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U AUBJICKTPUKU B ITOCTOSIHHOM
SJICKTPUYCCKOM IIOJIC. I[I/IE)JIGKTPI/I‘ICCKB.SI

MMPOHUITACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.
ONeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa

4.1.9

TexHuueckue yCTpOMCTBA:  DIIEKTPOCKOIL,
JJIEKTPOMETP, IIEKTPOCTATUYECKAs 3allUTA,
3a3eMIICHHE AJIEKTPONPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

IIpakTrueckue paboThI. N3mepenue

BHGKTPOéMKOCTI/I KOHACHCATOpa

HHPart#H#TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEJAX

Ycaopus CYyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKA. JCTOYHMKM TOKA.
Cuna toxka. IlocTostHHBIN TOK

422 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

423 DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIbHOE
COIIPOTHBIIEHUE BEILIECTBA

4.2 4n4 IlocnenoBarensHOE, napajuIeIbHOE,

CMEIIIAaHHOE COEANHEHNE TPOBOHUKOB
Pabota anexTpuyeckoro Toka. 3akoH Jxoys

4.2.5
— Jlenna

4.2.6 MoIIHOCTb IEKTPUYECKOTO TOKA
anekTponaBkymas cuia (namee — SC) u

427 BHYTPEHHEE  CONPOTUBJIEHHE HCTOYHUKA

ToKa. 3akoH OMa Jjsi MOJHOU (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC
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ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS

METAJIOB OT TEMIIEPATYPBHI.

CBepxnpoBOIUMOCTb

429 OnexTpuueckuii TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

[ToynpoBOAHUKH. CoOcTBeHHast u
IIPUMECHAs IIPOBOAMMOCTD
4.2.10 .
M0JIyIpOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TomynpoBOIHUKOBBIE TPUOOPEI

ONEeKTpUUECKUH TOK B DJIEKTPOJIUTAX.
4.2.11 DNEKTPOIUTHYECKAS JUCCOLUALUS.

OnexTponus

DNeKTpUYECKUit TOK B raszax.
421 CaMOCTOATEIBHBIA W HECAMOCTOATEIbHBIH

paspdna. PaznuuHbie TUITBI CAMOCTOSITEILHOTO

paspsaa. Mounnus. [1nazma

TexHuueckue  yCTpOMCTBA:  aMIlepMeETp,
BOJITMETP, PpPEOCTaT, MWCTOYHUKH TOKa,
AJIEKTpOHArpeBaTebHbIE npudopHl,
4.2.13 AJIEKTPOOCBETUTENBHbBIE pudopHI,
TEPMOMETP  COIIPOTUBJIEHMSI, BAaKyyMHBIH
IMOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI,

HOJIYHpOBO,Z[HI/IKOBI:Jﬁ JUO0J, raJIbBaHHUKa

IIpakTrueckue paboTHI. N3yuenne
CMEIIAaHHOTO COEMHEHMSI PE3UCTOPOB.

4.2.14 N3mepenne DJIC HCTOYHMKA TOKAa M €rO
BHYTpPEHHEro cornpoTtuBienus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

4 OJIEKTPOAMMHAMUKA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS
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##HPartHHH#M AT HUTHOE I10JIE. OJIEKTPOMAT'HUTHA A

NHAYKINA

4.3.1

IlocrossHHBIE MarHUTHL. B3amMmoaencTBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHoe mone. BekTtop MarHUTHOM
vHAYKIMU. [IpuHOMOD — cynepno3uuuu.
Jlunun marnutHOM MHAYKIMU. Kapruna
JIMHUM  MAarHUTHOM HMHIOYKLUU  IIOJS

IIOCTOSAHHBIX MAarHuTOB

433

MarHuTHOoe ToJie MPOBOJHHKA C TOKOM.
KapTI/IHa JIMHUM TOJIS AJIMHHOTO MPAMOTO
MNpOBOAHUKA W 3aMKHYTOT'O KOJIBIICBOTO
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OIBIT
Opcrena. B3anmozeiicTBie NpoBOJIHUKOB

C TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAalIPaBJIEHUE

4.3
4.3.5

Cuna  Jlopenuma, €€ Moaynb H
HampasjeHue. JIBUKeHue 3apsyKeHHOU
Y4acTULIbI B OAHOPOJHOM MarHUTHOM IOJI€.

PaGora cunbl Jlopenia

4.3.6

SIBIIeHUE DIIEKTPOMArHUTHOW UHAYKLIUH

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIUH

4.3.8

S/C WHIYKIHUU. 3aKoH

3JIEKTPOMArHUTHOM MHAYKUMHU Dapanes

439

BuxpeBoe »snektpuueckoe mnose. IJIC
HWHAYKIOUHU B HNPOBOJHHUKE, ABWIKYIICMCA
MOCTYTATEIBHO B OJTHOPOJTHOM

MAarHuTHOM IIOJIC

4.3.10

IIpaBuio Jlenna

43.11

NHIyKTUBHOCTSD. SIBiaenue

camouHaykiuu. DJC caMonHayKuun

4.3.12

3HCpFI/I$I MAaroiuMTHOIO TIIOJIA KaTylIKu C

TOKOM

4.3.13

DNEeKTpOMarHUTHOE 110JIe

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO
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TexHuueckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThl, AIIEKTPOMATHUTHI,
4.3.14 AJIEKTPOJIBUTATED, YCKOPUTENIHN
AJIEMEHTApHBIX  YacTHll, WHIYKLIMOHHAs

IIC4Yb

IIpakTrueckue paboTHI. N3yuenue
MAarHUTHOTO TIOJS KaTyIIKA C TOKOM.
Uccnenosanue HOeUCTBUSL HOCTOSHHOIO
4.3.15
MAar"guTa Ha paMKy C TOKOM.
Uccnenosanue SIBJICHUS

3JIEKTPOMATHUTHON UHIYKLIHHU
5 KOJIEBAHMS Y1 BOJIHBI

##HPar#MEX AHNYECKUE N OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Konebarenbnass cucrema. CBoOOIHBIC
Kosnebanus. ['apMoHMYECKHE KoyeOaHuUs.
5.1.1
[lepuon, wacrora, ammumutyga U ¢asa

KoJieOanuii

[IpyxvHHBIA MasTHUK. MaremMaTu4ecKui

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKUX KOJIEOaHHA.
5.1.3 Kunematnyeckoe UM JAMHAMHUYECKOE

OIIMCaHKE KOJIeOaTEILHOIO JBHXXCHUA

5.1

[IpeBpamenue SHEpruu npu
rapMOHUYECKUX  KoinebaHuax.  CBs3b
514 aAMILUTATY b KoJe0anuii HUCXOIHOU
BEJIMYMHBI C aMIUIUTYIaMH KoJieOaHui eé

CKOPOCTH U yCKOPEHUs

Konebarenbuplii  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE Kose0aHus B
uAeaIbHOM  KOJeOaTeNIbHOM  KOHTYDE.
515 AHanoruss MeXAy MEXaHWYeCKUMU H
AJIEKTPOMArHUTHBIMH KOJICOaHUSMU.

®opmyia Tomcona
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3aKkoH COXPAaHCHUA SHCPTHUU B UACAIIBHOM

5.1.6
Kose0aTeTbHOM KOHTYPE

Brinyxnennsie MeXaHUYECKUE
. koijicbanus.  Pesonasnc. Pezonancuas
5.1.7

KpHuBasl. BeinyxeHHbIE

SJICKTPOMArHuTHBIC KOJIEOAHMSL.

Ilepemennbiii  Tok. CuHYCOUAAIBHBIN

5.1.8

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
5.1.9 AMIUIUTYTHOE U JEHCTBYIOIEE 3HAUYCHUE

CHJIbI TOKA U HAIIPSZKCHUSA

Tpancdopmarop. IIpoussoxactso,
nepeqaya U moTpedsieHHe AIIEKTPUIECKON
SHEPruM. OKOJOTMYECKHE PUCKH IIpU
>1.10 IIPOU3BOJCTBE BJIEKTPUYECKOW HHEPTUU.
KynsTypa HCIIOJIb30BaHUS

3JIEKTPOIHEPIUHU B OBCEHEBHOM KU3HU

Texuuueckue yctpoiicTBa: cericmorpad,
5.1.11 ANEKTPUUECKUI 3BOHOK, JTUHUU

QJICKTponepcaavd

[Ipaktudyeckue pabotel. McciaenoBanue
3aBHCUMOCTH IIeproJia MaJIbIX KoseOaHuin
rpy3a Ha HUTH OT JJUHBI HUTH M MaccChl
5.1.12 rpysa. MccnenoBanue nepeMeHHOr0 TOKa
B e u3 [10CJIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KAaTyIIKU U

pesucropa

##HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, YCIIOBHS
51 pacmpoctpanenus. llepuoa. CkopocTh
5.2.

5.2 pacnpocTpaHeHUsT M JUIMHA  BOJIHBL

HonepeqHHe " MPOAOJIbHBIC BOJIHBL

522 #HH#HPar#t# Nnrepdepennys u qudpakuus

MCXaHHMYCCKHX BOJIH
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523 3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.
o Bricora Tona. TemOp 3ByKa

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBHUSA
U3JIy4eHHUsI DJIEKTPOMATHUTHBIX  BOJIH.
524
B3anmMHuas opuenranus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, MTOJIApU3alN,
5.2.5
mudpakius, unteppepenuus. CKopocTh

SJICKTPOMArHUTHBIX BOJIH

[lIxana JIEKTPOMAarHUTHBIX BOJIH.
5.2.6 IIpuMeHeHNE 37E€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

IIpyHUMIIBI paAMOCBA3M U TEIEBUICHMUSL.
5.2.7 Pannonokanus. DNeKTpOMarHuTHOE

3arpsiI3HEHUE OKPYIKaAIOLIEN Cpebl

TexHuueckue yCcTpoHCTBa: My3bIKAJIbHBIE
UHCTPYMEHTBHI, yJIbTpa3ByKOBast
52.8 IIMAaTHOCTHKA B TEXHHKE M MEIUIIHMHE,
pagap, paguONpPUEMHHUK,  TEIEBU30D,

anTenHa, Tenedon, CBU-neyp

##HParfH#OIITUKA

[IpssmonnHetHOE pacupocTpaHeHue

5.3.1
CBETa B OHOPOAHOM cpexe. Jlyd ceera

OtpaxkeHue cBeTa. 3aKOHbBl OTPaKEHHUS
532 cBeta. [locTpoenre H300pakeHuiA B TIIOCKOM

3epKaiie
5.3

[Npenomienne cBera. 3aKOHBI MPETOMIICHUS
533 cBeTa. AOCONOTHBIN [I0Ka3aTellb

MMpCIOMJIICHUA

IomHoe BHYTPEHHEE OTpaKEHHE.
534 IIpenenbHbIid Yo IOJIHOIO BHYTPEHHETO

OTpaXKEHUS
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Hucnepcust cBera. CIlOXHBIM CcOCTaB

53.5
oenoro cBera. L{Bet

CoOuparolye M pacceuBarolIne JIHH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSAHHUE U
ONTHYECKass CWJa  TOHKOW  JIMH3BL
53.6 ITocTpoenue n300paskeHUi B
COOMpAIOIIUX U PAcCEMBAIONIMX JIMH3AX.
@opMya TOHKOW JIMH3BIL. YBEIUYCHUE,

JaBaeMoe JUH30H

IIpeneinsr [IPUMEHUMOCTHU

5.3.7

r€OMETPUYECKON ONTUKH

Wntepdepennust  cBera. KorepeHTHbIE
UCTOYHUKHU.  YCIOBUS  HAOMIOACHUSA
5.3.8 MaKCHUMYMOB 5 MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)213HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBeta.  Iudpakunonnas
pemérka. YciaoBrue HaOMIOACHUS TIIaBHBIX
5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHYECKOTO cBeTa Ha

T(QPaKIIUOHHYIO PEIIETKY

5.3.10 [Monsipusanus ceera

TexHuueckue yCTpOWCTBA: O4YKH, JIyna,
¢doroanmapar, MPOEKUUOHHBIA ammapar,
5.3.11 MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKA,  JAW(paKIHOHHAs  peméTKa,

MOJISAPOUL

[Ipaktudyeckne  pabotel.  M3mepeHue
nokasaresis npeiaomiieHus. MecnenoBanue
5.3.12

CBOWCTB  M300paXeHMH B  JIMH3aX.

Habmtonenue nucnepcun cBeta

BJIEMEHTGHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panHuIpl NPUMEHUMOCTU KJIACCHUYECKOM
6.1 MEXaHUKHU. [ToctynaTsl TEOPHUH

OTHOCHUTCIBHOCTHU! HWHBAaPUAHTHOCTD
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MOAYJIL CKOPOCTU CBC€TAa B BaAKyyMC,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA

OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.
6.2 3aMmeneHUe BPEMEHM M COKpaLICHHUE
JUTAHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3p Macchl C PHEPrHEH M MMILYJIbCOM
6.4 CBOOOJHOW 4YaCTULBL. DHEPrus IMOKOs
CBOOOTHON YaCTHIIBI

7 KBAHTOBAA ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

@®ortonbl.  ®opmyna Ilmanka  cBsA3M
7.1.1 SHEepruu (POTOHA C €ero YaCTOTOU. DHEPrus

Y UMITYJIbC (POTOHA

OTtkpbITHE u HCCIIEIOBAHUE
7.1.2 dorordpdekra. Ompitel A.I'. Cronerosa.

3akoHsl poTodddexra

7.1 VYpaBHeHue OHHIITENHA TUIA
7.1.3 dorordpdexra.  «KpacHas  rpaHUIA»
dorosddexra
7.14 Hasnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XuMu4ecKoe JSHCTBUE CBETa

Texuuueckue ycTpoiicTBa: (POTOIIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHas Oarapes,

CBETOONO

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITEL
7.2.1 Pesepdopra no uccienoBaHuio CTPOCHHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2 [Mocrynarel  Bopa.  Usnyuenwe
norjomieHue (GOTOHOB TIPU  TMEPEXOe
7.2.2 aToMa C OJIHOTO YpOBHS JHEpruuM Ha

apyroi. Buael  cnektpoB.  Cnektp

YPOBHEM 3HEpPrUM aTOMa BOJOpOa
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BomnHoBBIE cBoiicTBa 4actuil. BoaHBI ne
bporins. KopnyckynsipHo-BoIHOBOM
7.2.3
nyanu3M. Jludpakius SIeKTpOHOB Ha

KpHUCTaiax

CrioHTaHHOE U BBIHYXICHHOE U3IyUYCHHE.
7.2.4
Y CTpoHCTBO M MPUHIIMIT paOOTHI J1a3epa

TexHnuecKkue ycTpoucTBa: ClIEKTPaIbHbII
7.2.5 aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

106 [Ipaktuyeckne paboTel. Habmogenue

JIMHENYaTOro CIEKTpa

ATOMHOE A1PO

Metoapl HaOMIOAEHHUS W PETHCTpalUd
7.3.1

SJICMCHTAPHBIX YaCTUI]

OTkpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdpopna mo ompeneneHuio cocrtaBa
panmnoakTHBHOTO w3mydeHus. CBoiicTBa
732 anbda-, Oera-, raMMa-Hu3J1y4eHusl.
BnusHrEe panuMoakTUBHOCTH Ha JKUBBIC

OpPraHHU3MBI

OTkpblTHE  TPOTOHAa U HEUTpPOHA.
Hyxnonnas mozxens siapa I'eiizenOepra —
7.3.3
73 WBanenko. 3apsin sapa. MaccoBoe 4mciio

sapa. M3oTonsl

Anbda-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oerta-pacmaa. [amma-
7.3.4
U3NydyeHue. 3aKoH  PaJUOAKTUBHOTO

pacmnana

OHepruss CBSI3M HYKJIOHOB B  sJIpe.
7.3.5
Snepubie cunbl. Jleekt macchl siapa

SAnepuble peaxkuuu. JlemeHue U CUHTE3
7.3.6
Aa1ep

737 Anepubiii  peakrop.  TepmosiaepHsii

cunre3. [IpoGiemMbl M  MEPCHEKTHUBBI
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SAJIEPHOM  DHEPreTHKU. OKOJOTUYECKHE

aCIIEKTHI SIEPHOU SHEPIETUKHU

OnemeHTapHble  4acTulbl.  OTKphITHE
7.3.8 MIO3UTPOHA. @dyHIaMEHTaJIbHbIE

B3aUMOJICHCTBUS

TexHuueckue yCTpOMCTBA:  JO3UMETP,
7.3.9 kaMmepa BunbcoHa, snepHbIl peakTop,

aroMHas bomOa

[Ipaktuyeckue pabotel. HMcciaenoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

o1 Bun 3Bé3mHoro neba. CosBe3aus, spKue

3Bé3I[I>I, IIJTaHEThI, UX BUAUMOC IBMXXCHUC

Conueunass cucrema. IlmaHeTsl 3eMHOU
rpynnsl.  [lnmaneTel-ruranTel W HX
8.2

CIIYTHUKHU, KapJIUKOBLIC TTJIAHCTHI. Mauinie

Tena CoTHEYHOH CUCTEMBL

03 Connne, d¢ortochepa u  armocdepa.

ConHeyHast akTHBHOCTD

8.4 NcTtounuk sHeprun ConHLa 1 3BE371

3BE3AbI, MX OCHOBHBIE XaPAKTEPUCTUKU:
8 Macca, CBETUMOCTb, PaJNycC, TEMIIEPATYPA,
1504 B3aUMOCBSI3b. JnarpamMma
8.5 «CIEKTPaJbHBIA KJIACC — CBETUMOCTBHY.
3BE3ApI IVIABHOH  IIOCIIEIOBATCILHOCTH.
3aBHCHMOCTh «MAacca — CBETHUMOCTBY JIS

3BE3]1 IVIaBHOM MOCJIEIOBATEILHOCTH

###Par###BuyTpeHHee CTpoeHue 3BE3.
COBpeMCHHBIC IpeaACTaBICHUA (0]
8.6
MPOUCXOXKIACHUN W 3BOJIFOLUN COHHI_Ia u

3BE31. DTanbl )KU3HU 3BE3I

Mneunsiii Ilyte — Hama ['amakTuka.
8.7
CnupanbHass  cTpykTypa  ['anmaktuku,
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pacupeneiieHHe 3BE3N, ra3a U IBUIM.
Ilonoxxenne wu paBwkeHne CoiHua B
lanaktuke. Ilmockas u cdepuueckas

noAcucTeMbI [ alakThuKu

Tunel ranakTuk. PagmoragakTMku H
8.8

KBa3apbl. YEpHBIE ABIPHI B IAPAX TAIAKTUK

Bcenennas. Pacmupenue BcenleHHOM.
3akon XaO6ma. Pa30Oeranue rajiakTuk.
8.9 Bospact u pamuyc Bcenennoit, teopus
bonpmoro B3peBa. Mogens «ropsiuen

Bcenennoiy». PenukroBoe usinyueHue

MacmtabHast  cTpykTypa BceneHHOM.
8.10 Meraranaktuka. Hepeménnsie mpooaemsl

aCTPOHOMUH
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; mox
penakuueit [lappentreBoit H.A. AkiinonepHoe odmectBo «M31aTenbcTBO
«IIpocseuienue

» ®uzuka. 11 knacc. Makuwes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lappentreBoit H.A. AkninonepHoe obmectBo «M31aTenbcTBO

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
[Tocrosinnbiii snekTpuueckuit Tok / . — M.: ®I'BHY «UHCTUTYT conepxaHus u

METO/10B 00yueHus», 2024. — 33 c.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Yuu.py

POII

SAKnacc
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