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MOSACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO nipeameta «DPuznka» (6a30BbI YPOBEHB) IS
obyuaroruxcst 10-11 maccoB (mpenmetrnas o0nacTh «EcTecTBEHHO-HAay4YHBIC
npeameThby) paspadborana AHOO «Axamemuueckuid nuuen «Bmagumupy (nanee
COOTBETCTBEHHO — Pabouas nporpamma, JIuieil) B COOTBETCTBUU C TPEOOBAHUSIMU
U C YYETOM:

- @epepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O0 obpa3oBaHuu B
Poccuiickon @enepannn»;

- mpukaza MunnpocBemienust Poccum ot 22.03.2021 Ne 115 «O6
yTBepxkaeHun llopsiaka opraHu3anud W OCYIIECTBICHHSA 00pa30BaTeIbHOU
NEeATEIBHOCTH IO  OCHOBHBIM  00II€00pa3oBaTelNbHBIM  IporpaMmaM  —
0o0pa3oBaTeNbHbIM MpOTpaMMaM Ha4aJlbHOTO OOIIEro, OCHOBHOIO OOILEro u
cpeaHero o0IIero 0opa3oBaHUs;

- npukaza MunnpocBemienus Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKACHUHM (PEeIepPaNbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTEIbHOTO CTaHIAPTa
cpemHero o0mero 0oOpa3oBaHUS» C M3MCHECHHWSIMH W JOMOJTHEHHUSMHU (Ianee —
dI'OC COO);

- npukaza MunnpocBemienus Poccun ot 18.05.2023 Ne 371 «O6
yTBepXKJieHun (enepaibHOM 00pa30BaTEIbHON MPOTPaMMbI CPEIHEro OOLIETro
o0pa3oBaHMs» C U3MEHEHUSIMU, BHECEHHBIMU MpHUKazamMu MUHIPOCBEIICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CII 2.4.3648-20 «CaHUTapHO-3MHUIEMUOJIOTUYECKUE TpeOOBaHUS K
OpraHu3anusiM BOCIUTAHUST U OOyYEHHUs, OTAbIXa U O3JI0POBJICHUS JETed U
MOJIOJIC)KW», YTBEPKICHHBIX TOCTAHOBJIEHHWEM TIJIaBHOIO CAHUTAPHOrO Bpaua
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urmennueckue HOpPMATUBHI W TPEeOOBaHHUS K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpOB
cpenbl OOMTaHU», YTBEPKICHHBIX MOCTAHOBJICHUEM IJIaBHOTO CAHUTAPHOIO Bpaya
ot 28.01.2021 Ne 2;

- Konuenumu npenogaBanus  ydyeOHoro mpeamera «®Dusuka» B
oOpazoBaTenbHbIX oOpraHuzanusx Poccuiickoit  denepanuu, peann3yOMUX
OCHOBHBbIE  00111€00pa30BaTENbHBIE MPOTPaMMbl, yTBEpX AEHHON Pemenuem
Komnerun Munnpocsemennst Poccuu (ipotokosn ot 03.12.2019 Ne ITK-48H);

- OCHOBHOU 00pa30BaTEIBHON MPOTPaAMMBI CPEAHETO OOIETO 00pa30BaHUS
Junes (manee — OOIT COO Jlunes);

- yueOHOro IjlaHa CpefaHero oOIero odopa3oBaHUs HA TEKYIIMH y4ueOHBIN
roj Jluues;
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- paboueit mporpamMmsbl Bocniutanus Jluues;

- (enepanpHOIl pabodeil mporpamMmbl CpemHEro OOIIEero o0pa3oBaHUS IO
yyebHomy mipeamery «®Duszuka» (6a3zoBblii  ypoBeHb) s 10-11  kiaccos
00pa3oBaTeNbHbIX OpraHu3alu.

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHUU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOI mporpammsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke c¢ yu€rom denepaqbHOl pabodeil MporpaMMbl BOCHUTAHUS U
KOHLIETILIUM TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra”Hu3anusax Poccniickon denepanun, peaU3yIOIUX OCHOBHBIE
oOpa3oBaTelibHbIE IPOTPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOUW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usnke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIHLHOCTHOTIO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpEeAMETHBIM pe3yJbTaTam
o0y4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pEAMU3alUU MEXKIPEIMETHBIX
cBA3ed (U3MKUM C €CTeCTBEHHO-HAy4YHbIMU Y4Ye€OHBIMH MpeaMeramud. B Hel
OTPENEISAIOTCS OCHOBHBIC L€ M3y4YeHHUs (U3MKUM HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMUsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEeAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThI IO FOJaM 00yUYeHUS;

e cojepkaHue ydeOHOTO TpenMera « Du3nKay 1mo rojgam oOy4IeHHs.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOIo ImpelMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. LLIkoapHbIN Kype PU3HKHA — CUCTEMOOOPa3y IO
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, W3yYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomuein. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCHOpPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU WU JIPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUH UMU YYEOHBIX HCCIICIOBAaHUM.
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B ocHoBy Kkypca ¢usukm s ypoBHS CpemHero o01mero oOpa3oBaHUs
MOJIOKEH pAIl UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak TMPUHIUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lienoB (M3UKH, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBHMM ¢ HEW Marepuayl Kypca (QU3MKHU
00beqMHEH BOKpPYr (¢u3Mueckux Teopuid. Benymmm B Kypce sBiseTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszainys NpeanojaracT HCIOIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTHYECKUMU TIPOOIeMamMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TMOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTMM, a Takxke 00CYXICHUS
po0JIeM paloHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKU Ha YPOBHE CpEAHEro OoOIlero
oOpa3oBaHus SABIAIOTCS (pusmueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3HUECKONU TeOpuu, pojiu GyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPUPOAE, TIpaHUIIAX
OPUMEHUMOCTH TEOpUHM, JJI OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcs Mpexie
BCETO 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU JCSITEIIBHOCTH O0YyYarOIIUXCS.
s 6a3oBoro ypoBHA Kypca (U3MKH — OTO KCHOJb30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpaMme 1o (u3nke OObETUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
IpaKTHUECKUX paboT. Brijenenue B yka3aHHOM MepedyHe J1abopaTOpHBIX padorT,
OPOBOJUMBIX JJII KOHTPOJST M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTeNbHOTO Tpollecca HUCXOMAs M3 OCOOEHHOCTEM IUJIAaHMPOBaHUS U
ocHamieHus kabuHera @usuku. Ilpu »3TOM obOecrneuuBaeTcsi OBJIAJEHUE
00yJaronmMucs yMEHUSMUA TPOBOJIUTH KOCBEHHBIC H3MEPEHHUsI, HCCICIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEJIMYMH W TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.
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Bonpiioe BHUMaHHWE yAeNnAeTCs PELICHUI0 Pacu€THBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM amst pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJlaHHOW (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHSITh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, Tak M UHTETpUpYys 3HAHUA U3
pa3HbIX pasnesnoB. s Ka4eCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHMsI Ha
0oOBsICHEHNE TPOTEKaHUsT (U3NYECKUX SBICHUM W TPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrompe BbIOOpa (U3WYSCKOW MOJENH I CHUTyallMd TPAKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanmsiMu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY oOOecredeHnio y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(Gu3MKN Ha YPOBHE CpEHEro 00IIeTo 00pa30oBaHUs TOJKEH U3ydaThCs B YCIOBUSIX
IpEeIMETHOTO KaOuHeTa (M3UKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOunere (u3uku AOMKHO OBITH
HEoOXoauMoe J1abopaTopHOe OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Qu3uKe yUeHHYECKUX MPAKTUYECKUX paboT M JIEMOHCTPAIMOHHOE
000pyOBaHue.

JlemoHCcTpanmoHHOEe  00OpyZoBaHHe (OpMHpPYETCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYNCIIEHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAMi st
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHHIA.

JlabopatopHoe oOOpyAOBaHHE [UIsI YYEHWYECKHX TMPAKTUYECKUX pPadoT
dbopMupyeTcss B BHAE€ TEMAaTUYECKHMX KOMILUIEKTOB M O0ECIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcsi. TemMaTHuecKue KOMIUIEKThI
1a60paTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a0OpaTOPHUH.

OCHOBHBIMU 1ENISIMU U3y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HHTEpeca M CTPEeMJICHHsS OOYYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MMO3HAaHUS U (HOPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ysbTara H3Y4YCHHsI
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUW OOBSCHATH SBJICHHUS C HCIIOJIb30BAHUEM
buznyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.
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JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelIeHHeM CIEeIyIOMMX 3a1ad B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI acCTPOPU3UKH;

dbopMHpOBaHWE YMEHUH MNPUMEHSTh TEOPETHUYECKHE 3HaHUS s
OObACHEHMS] (PU3NYECKUX SIBJIEHUH B TPUPOAE U ISl TMPUHATHS
MMPAKTUYECKUX PELICHUM B MOBCEIHEBHOMW KU3HU;

OCBOEHHE CMOCOOOB pEeUICHHs] pPa3IUYHbIX 3aJady C SIBHO 3aJaHHOU
bu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 33]1a4H;
NOHMMaHHE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUA HA OKPYKAIOLLYIO
cpeny;

OBJIAZICHUE METOJAMU CaMOCTOSITEJIBHOTO IUIAHWUPOBAHUS U NPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalW3a W HHTeprpeTanuu UHGOpMaIH,
ONPENEIICHUS JOCTOBEPHOCTH MOJyYEHHOTO PE3YIIbTATA;

CO3JTaHHE YCJIOBUM JJI PA3BUTUS YMEHHU MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha usyuenune ¢usuku (06a30BbI YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
obpazoBanus otBouTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempliii B mporpamMme mo (QU3MKE MEepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YUMTENb JellaeT BbIOOD
poBeleHHsT J1adOpaToOpHbIX pPabOT M ONBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIuXCs.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunble MeTOABI NO3HAHMS OKPYKAOLIETO
mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBI.
OKCIepUMEHT B (pu3HKe.

MogaenupoBanue (U3NYECKUX SIBICHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbl U TEOPUH. ['paHMIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple M ULUQPOBBIE H3MEPUTENBHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBH)KEHHS.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpelHsisl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTE€pUajJbHOW TOYKH, HMX MPOEKIMU Ha OCU CHUCTEMBI KOOpPIWHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBMxkeHue. ['paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U IEPEMENICHUs
MaTepUaIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO MafeHUsI.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpUATIBHOW  TOYKM IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHENHAS
ckopocTb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBUKEHUE CHAPSA0B, LEMHBIE U PEMEHHBIE TIEpPEIayu.

Llemoncmpayuu

Mopenp cucTeMbl OTCYETA, WIUTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOIIEHHOTO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.
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H3mepenne yckopeHus CBOOOIHOTO MaJAeHHUS.

HamnpaBnenue CKOpoCTH IpU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUs C LEIBIO ONPEAECICHNUsS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUSI MEXAY MNYTSIMHU, MPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUKEHUS IAapUKa B BA3KOU KUJIKOCTH.

N3ydenue aBMXeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBwii  3akoH  HeroToHa.
NuepruanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa
JUISl MaT€pUAIbHOM TOYKHU. TpeTuit 3aKkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokosi, CkoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusi CKOJIbKEeHUs U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuita conpOoTUBIIEHUS NPU IBU>)KEHUU TEJa B KUIAKOCTH WUIIU Ta3e.

[TocTynarenbHo€E U BpalllaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cumbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: MOIIINIHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnosxxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecomocTte. Bec Tena npu yCKOPpEHHOM MOIBEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3yuenue ABmkeHUs OpycKa O HAaKJIOHHOM TMJIOCKOCTH.
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HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslie, OT uxX AehopMaLuu.

HccnenoBanne yclaOBUMM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

Hmnynec MarepualibHOM TOUYKM (T€na), CHUCTEMbl MaTEpHUAJIbHBIX TOYEK.
MIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa Ted. 3aKOH COXPAaHEHUS HMILYJIbCA.
PeakTuBHOE BUKEHHE.

Pa6ota cumnbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MarepuanbHOW TOukd. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPTHH.

[TorennmansHas DHEPIHUS. [TorennmansHas DHEPTHUS yIpyro
nedopMupoBaHHOM  mpyxunbl. [loTeHnmanbHas  SHeprus Tena  BOJMU3M
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HeEMOTEeHIManbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEPIHMHM CHUCTEMBI Tell.
3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: BOAOMET, KONED,
IIPYKUHHBIN IUCTOJIET, IBU)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHECHMS UMITYJIbCA.

PeaktnBHOE nBUXEHNE.

[Tepexon NOTEHIHATLHON 3HEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOTHl CUIIbI C U3MEHEHHEM MEXaHUYECKOW 3HEepPTruu
TeJIa Ha IIPUMEPE PACTSIKEHMS PE3UHOBOTO JKI'yTa.

Pasznen 3. MousekyJsipHasi pu3nKa ¥ TEPMOJIMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUS YacTUL[ BellecTBA. Mojaenu CTpPOEHUs Ta3o0B, XUJIKOCTEU H
TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekysl. KonnyecTBo Bemectsa. [locTtositnnas ABoraapo.

TennoBoe paBHoBecue. Temrmeparypa u €€ uamepenue. lllkana Temmeparyp
Lenbcus.
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Mopenp  upeanpHoro raza. OCHOBHOE  YpPaBHEHHME  MOJIEKYJISIPHO-
KMHETHMYECKOW TEOpHM HJEaIbHOrO ra3za. AOCONIOTHas TeMmiepaTrypa Kak Mmepa
CpedHENd KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEeHUs dactul rasza. [llkama
temneparyp KeneBuna. I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knanenpona.
3akon JlanbToHa. M3omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBHKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJIEUCTBUSL.

Mopenb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPaMU COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoaunaMuueckass cucreMa. BHYTpeHHSAs dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIS
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buabl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3yYCHHUE. Y IEJbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTh pH TEIIIONEpEaaye.

[Tonsitue 06 ammabatHom mporecce. [lepBblii 3aKOH TEPMOAWHAMUKH.
[IpumeHeHrne TepBOro 3akOHA TEPMOJMHAMUKHA K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TenmoBple  MamwuHbl.  [IpuHOMOBI  AEUCTBHUS — TEIUIOBBIX — MAILHH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. KoapdUIMEHT Monae3H0To
nevictBus TterwtoBod mamuHbl. [{ukn KapHo m ero koadduimeHT mose3Horo
JNENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.
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TexHU4ecKue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH HSHEPruM Tejla MPHU COBEPIICHWU PabOTHI: BBLIET
npoOku u3 OyTBUIKM TIOJI JNEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOIEMOHCTPALINS).

N3meHeHune BHYyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnpiT no anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniie cocmoanus eeuyecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u koHmeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTENbHAsA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU3OTPOIHS CBOWCTB
kpuctamwioB. Kunkue kpuctamwibl. CoBpeMeHHble Marepuaibl. llnaBnenue u
KpucTayui3anus. Y aeibHas TeroTa miasieHus. Cyonumarius.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH IMOIYUYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nNoHW>KEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

Habmronenne HarpeBaHus ¥ MaBieHUs KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3mepeHne OTHOCUTEIBbHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JinekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
DnexTpusammsi Tel. OJeKTpuueckwid 3apsa. J[Ba Buga AIEKTPHYECKUX

3apsAn0B. IIpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3aps/ia.
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B3anmopeiictBue 3apsnoB. 3akoH Kyiiona. TodeuyHBbli 2JIEKTPUYECKHI 3apsi.
OnekTpudeckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro mnojia.  [IpuHuun
CyNEPHO3ULIMU BIEKTPUUECKUX MOJeH. JIMHUM HanpssKEHHOCTH B3JIEKTPUUYECKOTO
IOJISL.

Pabora cunm  anekrpoctatmueckoro  moisa.  I[lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jusnextpuyeckasi MPOHULAEMOCTb.

OnekTpoémMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHUE JJIEKTPONpPUOOpOB,
KOH/JIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEII.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
Hctounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1151 yyacTKa LIETH.

ONEKTPUYECKOE COMPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—JleHma. MontHOCTh
AIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIECHUWE HCTOYHHMKA TOKA.
3axoH Oma 115 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

OnekTpudeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHHKMY. CobcTBeHHas " IIpUMECHAast IIPOBOJAUMOCTD
NOJIyIpoBOHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.
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ONeKTpuyecKuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DIEKTPONIUTHYECKAS] TUCCOLUALUS. DIIEKTPOJIN3S.

OnekTpuyeckuid TOK B rasax. CaMOCTOSTENBbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPBI, OITYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LMJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAU TONIEPEYHOr0 CEUYEHUs U MaTepHaIa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
rajgbBaHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJVIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOIIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI MPOBOAMMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3yueHue cMEnaHHOro COEJMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

Hab6mronenue anextponmsa.

Me:xnpeaMeTHbIe CBS3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS €
y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBA3€H € KypcaMH MAaTEMAaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runoresa, Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKUu,
napaboiia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe ABM)KEHUE B XKUBOW mpupoae, nuddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJN, XKUIKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAs IUCCOLUALIMS,
rajgbBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HWCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApYyTHe), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJIOJAWJIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE AJIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekTpoanHamMuka

Tema 3. Macnummnoe nose. In1eKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bekrop MarnuTHOM wuHAYyKIMM. [IpuHmMn cynepnosuunu
MAarHUTHBIX MoJieW. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa NUHWI MarHUTHOU
WHYKIUU T0JISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 10J€ NPOBOJHHKA C TOKOM. KapTuHa JMHUN WHIYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOrO0 MNPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBue NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBlieHUE. [[BUKEHNUE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHne anexkTpoMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnektpuueckoe 1mose. OJEKTPOIABMXKYILNAs Cula HHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OMHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAA  CHUJa
CaMOWHIYKIIUH.

DHEpPrusit MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.
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TexHuueckre yCTPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO Ty4YKa MarHUTHBIM IOJIEM.

JIvHAM MHAYKUMYA MAarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHME >IIEKTPOMArHUTHOM MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTHU WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanne nevCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanune sIBICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

Pa3nen 5. KoJsiedanus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEDAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUA.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojieOaHUU.
[IpyXMHHBIN MasgTHUK. MareMaTHU4EeCKUN MAsTHUK. Y PAaBHEHHUE TAPMOHUYECKUX
kosnebanwmii. [IpeBpareHue sHEpruu Ipu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCATPHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KoJieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
kojeOanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennbli  TOK. CHHYCOMJANbHBIM TEPEMEHHbIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiIeOATeNbHON CHUCTEMBbI (MIPY>KUHHBINA WM
MaTeMaTUYECKUI MasSTHHK).

Halmronenue 3atyxaromumx Kojie0aHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWMHEHHWHU PE3UCTOPa, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTH YU Macchl Ipy3a.

HccnenoBanne TMEpEeMEHHONO TOKAa B LENA U3  MOCJIEAOBATEIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JiuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJHBI.
WuTepdepentus u qudpakims MEXaHUYECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anexkrpomarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOspHU3aIus, nudpakius,
uaTepdeperius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IAMArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHa, Tesepon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TTOTIEPEUHBIX U MTPOIOIHHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

HabGmroaenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenue natepdepennmu u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.

HccnenoBaHre  CBOMCTB — DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHUE,
IpesoMJIEHUE, MOJIsIpU3anus, AMPpakiuus, HHTEphepeHIus.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsMonMHEHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3akOHBI OoTpakeHusi cBeta. [locTpoeHne m3o0paxxeHuii B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieusa. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CroxHbIi cocTaB O6enoro cBera. LBerT.

CoOupatone u  paccenBawomive JuH3bl. ToHkasg JsumH3a. DoOKycHOe
paccTosiHUE W ONTHYECKas cujaa TOHKOM JuH3blL. [locTpoeHue uzoOpakeHuil B
coOuparIux U paccenBaromux jduH3ax. Gopmyna TOHKOW JHUH3BL. YBETUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl NpUMEHUMOCTH F€OMETPUYECKOMN OITHKHU.

Bonnosas ontuka. HWMHtepdepeHuus cBera. KorepeHTHble MCTOYHHKH.
VYcnoBusa HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B MHTEp(QEpEHLMOHHON
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [dudpakuumonHas pemérka. YciaoBue HaOMIOACHUA
IJIABHBIX ~MAaKCHMyMOB IIpM  IAaJE€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUQPPAKIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHU4ecKue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTrueckue mpuOOpHI.

[TonHOe BHyTpeHHEE OTpakeHue. Mozesb CBETOBOA.

HccnenoBanre CBONCTB N300paKEHUHN B JIMH3aX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Hab6mronenue natepdepeHmnmm cBeTa.

Hab6monenue nudpaxium ceera.

Habmroienue nucnepcuu cBera.
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[TomyyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonydeHnue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
HabGnrogenue nonsipu3aluy CBETa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB U300paKEHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pasznen 6. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

['paHuipl  TPUMEHMMOCTH  KjlacCcMyeckod — mexaHuku.  [loctynaTel
CIIELMAIIbBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPIUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrus
MIOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBsi3u s3HEPrUH POTOHA C €TO YACTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gorodrddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboroaddexra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dbotorpdexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOe JeHCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoTHEYHAasi OaTapes, CBETOAUO/I.

Llemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO GoTodddexTa.

CBeToaunon.

Conneunast OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Ltanerapnas moxpens aroma. Iloctynmarel bopa. M3nydenue wm moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
cnekTpoB. CHIEKTp ypOBHEW dHEPTHH aTOMa BOAOPO/IA.
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BonnoBele cBoiicTBa yactuu. Bonnsl ne bpouns. KopmyckyasspHO-BOJIHOBOM
Ty aJIu3M.
CHIOHTaHHOE U BBIHYXICHHOE U3JIy4YCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE ITPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Habmonenne nuHedvaTbIx ClIeKTPOB U3ITyUECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HaOGmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTpPOeHHUs sapa. OTKpeITHE
panuoaktuBHocTd.  OmbiTel  Pesepdopma mo  ompepeneHuro  cocraBa
paavoakTuBHOro wusnydeHus. CpoiictBa anbda-, Oera-, TaMMa-U3Iy4dEHUS.
BiusiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTkpbiTHE TIpOTOHA W HeWTpona. Hykionnas moxaens siapa ['eitzenbepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otomnsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4eHHE. 3aKOH PAJIMOAKTUBHOIO pacnaja.
OHeprus cBA3M HyKJIOHOB B sifipe. S nepHble cuibl. JledekT maccel sapa.
Snepnele peakuuu. /lenenue u cuHTE3 AI€EP.
Anepusiit peaktop. Tepmosinepubiid cunTe3. [IpoOiaeMbl U TMEPCHEKTUBBI
SJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHhI IIEPHOU SHEPTETHUKHU.
OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.
MeTop1 HaOMIONEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.
dynaameHTanbHble B3auMoecTBrs. EAMHCTBO u3nyecKoi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U NPAKTUYECKOE IPUMEHEHHE: NTO3UMETP, KaMepa
BunbcoHa, saepHslil peakTop, arToMHasi Oomoa.
Jlemoncmpayuu
CY€TYrK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHUECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro Heba. Co3Be3amsi, sipKkue 3BE3MBI, TUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeynas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. Mctounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKHU. [MarpaMma «CHEKTpaJIbHBIA KJacC —
CBETUMOCTbY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBb» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BoIronuu CoyHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii ITyte — Hama I'anaktuka. Ilonoxenue u nBmwxenue CoaHua B
[Nanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B AApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xab606ma. Pazberanne ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I OMPENENICHUS TOJ0KEHNS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIapus U IPKHE 3BE3bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro [lytu.

O6o0maoIee MOBTOPEHHUE

Pons ¢usmkm uW acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAIBHON M ATUYECKOH cepax NeaTeTbHOCTH YeI0BEKa, POJIb M MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOMN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTUHE MHpa, MECTO
bu3NYecKoil KapTUHBI MHPa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABIECHUN O MPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIs€TCs C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OnonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonssimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runotesa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKUWH HA OCHU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
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IPOM3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNpPU3HAKK TON00MS TPEYroJbHUKOB,
oIpezesieHue IIOIAAH MIIOCKUX (GUryp 1 00bEMa Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MpUPOJE, KoieOaTesbHbIE
JBW)KEHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KMBOM IIPUPOJE, NEUCTBUE
pauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OO0pa30BaHMUA KPUCTALUIMYECKOM PpEHIETKH, CHEKTPAJIbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHBIE TIOJIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonocus: JIMHAWA DJEKTPOIIEpenad, TIEHEepaTop IEPEMEHHOro TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€4Yb, pajap, PaJiuONpPUEMHUK, TEJIECBU30D,
antenHa, tenepon, CBU-meub, MpoOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHE4Has Oatapesi.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mpenmera «Dusmka» Ha YpPOBHE CPEAHETO OOIIETOo
obpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHIEYUTH MOCTHKCHHE CIIEAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0IKHbI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMbBITA JEATEIBHOCTH B MPOIECCE peain3allii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEIHHOU ESITEILHOCTH, B TOM YKCJI€ B YACTH:

1) rpamIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh MPAKIAHCKON MO3UIIMHA 00YUYaOIIETrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEUYETOBEUECKMX TYMAaHUCTUYECKHX M|
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PaXKITAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH pOCCUICKON IPpaKIaHCKOMN UIEHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIllMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCII€ B
NEATEIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;
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S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepaMm NpodecCHOHANbHONU AESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymier mpodeccru 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBh ¥ CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKK HA TPOTSKEHUU BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJIOTMYECKOM KyJIbTYpbI, OCO3HAHUE TI00aTbHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHKUE U OCYIIECTBIIEHUE JIEMCTBUI B OKPYKAIOIIEN CpeJIe HA OCHOBE
3HAHUS 1IeJIed YCTOMUHUBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHne OMbITa JEATeIbHOCTH SKOJIOTUYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PHU3HMKeE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTH HAay4YHOW JESTeNIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (QUBNKKA ~ OCYIIECTBISATH  NPOCKTHYID H  HCCIEAOBATEIIBCKYIO
NEeATeTbHOCTh MHIUBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JeicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyalIH3upoBaTh  MpoOIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENETATh WENU JEATEIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHHS,
BBISIBIISAITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBHSX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
Bba3oBble uccienoBarejabcKkue 1eMCTBUSA:
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BJIa/IeTh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBHIMU TMOHSATHSIMU U METOAAMHU
(bU3NYECKON HAYKH;

BJIaJIETh HABBIKAMH y4eOHO-UCCIIEIOBATENbCKON U POSKTHOM IesSTeNTbHOCTH
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY OUCKY
METOJIOB pelIeHHs 3a7a4 (U3UYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3TUYHBIX
METO/0B IO3HAHUS;

BIAJETh BUAAMHU JESITEIBHOCTH IO IIOJyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanuy, NpeoOpa3soBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YKCJIE MIPHU CO3JaHUH YUEOHBIX MPOEKTOB B 001acTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HAaXOAWThb apTyMEHTHI AJIsl JOKa3aTeJIbCTBa
CBOUX YTBEPXKJIECHUI, 3a1aBaTh apaMeTpPhbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMyIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JesITeIbHOCTH, B TOM YHCIIE IPU U3y4eHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMEThb NEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 001acThb
KHU3HEIEATEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBbIE UJEH, TIPEAJIaraTh OpUTrHHAIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTEePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIaJI€Th HaBBIKAMU MOJXy4eHUs MHGOpMaAK (PU3NYECKOrO COACpIKAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHAIIU3,
CHUCTeMATHU3alMI0 M HHTEPIpeTanuio HHOOPMALUK Pa3IUYHbIX BUAOB U (opM
IPECTaBICHNUS;

OLICHUBATH JJOCTOBEPHOCTH HHPOPMAIIHH;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUI B pEIIeHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIl[MOHHBIX
3aJa4 ¢ COONIIoJIeHHeM TpeOOBaHUN HSPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypcoCcOEpexeHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHMs B Pa3IUUHBIX (opmarax c
yu€TOM Ha3Ha4YeHUs WH(POPMAIMK U LIETIeBON ayIMTOPHH, BHIOUpAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alliu.

KoMMyHMKAaTHBHBbIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:
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OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOH EATEIbHOCTH;

pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ®  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTHUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

MOHMMAaTh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1[I€Td  COBMECTHOM  JEATENbHOCTH, OPTraHU30BBIBAaTH U
KOOPAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHMIO: COCTAaBJIATh IUIAH JICHWCTBUH,
pachpenensaTh poiu C y4ETOM MHEHHH Y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOMH paboTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa MU KaXKIOTO yYaCTHHKAa KOMaHABI B
o011 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIC TPOEKTHI, OICHUBATh HUACH C TO3UIMH HOBHU3HBI,
OpPUTHHAIILHOCTH, TIPAKTHUECKOM 3HAYNMOCTH;

OCYIIECTBIISAITh MMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PeryasitTuBHbIe YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIbHYIO ACSITENbHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHbIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PELIEHUS] PACUETHBIX M KaYE€CTBEHHBIX
3aJa4, MJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLHSIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIT;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTbD 34 PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO JPYIUIUMU B 00JacTH
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,

OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LESIM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIaeMbIX JIEHCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, HMX PpPE3YyJIbTaTOB U
OCHOBaHU;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHMS,;

yMETh OILIEHWBAaTh PHCKH U CBOCBPEMEHHO NPHUHHMMATH PEIIEHUS M0 HX
CHI)KCHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TIpU aHallM3e pe3yJbTaToB
NEeSATETHbHOCTH;

MpUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TIpU aHalM3e pPe3yJbTaToB
NeSITEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHMOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBI
no (QuU3MKEe i1 YpPOBHS CcpeaHero oOmero oOpa3oBaHUS Yy OOyYarOIIUXCS
COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH WUHTEIICKT, MPEeIOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEPHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
HYMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHUE K JOCTIKCHHIO IEIH U
yCTexy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTKCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHMIUKTHI.

ITPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh C(POPMUPOBAHHOCTD y 00YUarOIUXCS YMEHHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4HOM KapTHHBl MHpA, B PA3BUTHUH COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;



28

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJIEIIeH:
MaTepuaabHas TOUKa, MHEpLUaJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TEN, TOYCHYHBIN
AIIEKTPUUECKUI 3aps/ pU pelIeHuN PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nUecKue ABIEHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKONH TEOPUHM CTPOCHUS BEIECTBA U
IEKTPOJUHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSAMOJIMHEMHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, ABM)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEJN, U3MEHEeHHE 00bEMaA Tell MPHU HarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIAPEHUE, KOHACHCALMS, IUIABJICHHUE, KPUCTAUIM3aLUs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, ITOBBIIICHKE JABJICHMS I'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzne, CBfA3b MEXIYy NapamMeTrpamMyd COCTOSIHHsS ras3a B HM30IpoLeccax,
ANEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3aps10B;

OMHCHIBATh MEXAHUYECKOE [BUKEHHE, HCIONB3YysSd (PU3NUYECKHE BEIUYUHBL:
KOOpJIMHATa, IyTh, IIEPEMELICHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKAasl DHEPrusi, NOTCHIUAIbHAsS DHEPIUs, MEXaHHYECKas
paboTa, MeXaHMYeCKas MOIMHOCTb, NpPHU ONHMCAHWU TMPABUIBHO TPAKTOBATH
(bu3NYECKUl CMBICT HCIHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTaHHYI (PU3NYECKYIO BEJIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCBIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHMS,
UCTIONB3Ysl (U3MUECKHE BEIUWYMHBL: JaBJICHUWE Tras3a, TemIepaTypa, CpemaHss
KHMHETHYECKasi HEPIrusl XaOTHYECKOr0 JBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAsS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUTaTess; IpPU OMNHMCAHUU
NOPAaBUJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJB3YyeMbIX BEIHYMH, HX
0003HAYeHHS W €IWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(buU3NYECKYI0 BEIMYUHY C IPYTUMU BEIMUHNHAM;

ONMCBIBATh U3YYCHHBIC IJICKTPUUYECKUE CBOMCTBA BEILIECTBA U JJICKTPUUYECKHE
SBJIEHUS (IIPOLIECCHI), UCIOJIB3Ysl (PU3NUYECKUE BEJIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh IMOTEHIUAIOB,;
OpU ONHCAHUM TPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHMs] MU EIAUHMIBI; YKa3blBaTb (POPMYJbI, CBS3BIBAIOLIUE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SIBIECHMS, UCHOB3YSl (PU3NUECKUE
3aKOHBI U IIPUHLIMIBL: 3aKOH BceMupHOro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUS HMILYJIbCa,
IPUHLUI CYNEPIO3UIMKM CWI, NPUHLUII PAaBHONPABUSA HHEPLUAIBHBIX CUCTEM
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oTCcuéTa, MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, TI'a30Bble
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON PHEPIUM TEIJIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHMUS
AIIEKTPUYECKOTO 3apsana, 3akoH KyroHa, mpu 3TOM pa3iuyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIpAKEHWE W YCIOBUs (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIE TPUHIMIBI JEHCTBUA MAIlMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBUSI UX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, NpPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OPYIOBaHWS, MPOBOAWTH OMBIT U
(GbOopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsT U MCIOJb30BaTh H3BECTHHIE
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNU;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MUECKHUMH  BEIMYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JIE TA0JIUII U TPa(UKOB, JA€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOmro/1aTh mpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEIECHUU HCCIEOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
NEATETPHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyaOBaHUS,

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBHS 33/1a4u
BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUYUHBI U (HOPMYIIHL,
HEO0OXoauMbIe NJisi €€ PEeIICHUs, MPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

peniaTh KaueCTBEHHbIE 3a/1a41: BICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
[ENOYKY PAaCCyX ICHUU C OMOpON Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U MIPEICTABJICHUS YYEOHOW W HAay4YHO-MOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMy 0 HH(HOPMAIIHIO;
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IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
YCTPOMCTBaMH, JIsl COXPAHEHUs 3/10pOBbs U COOJIFOJIEHUS HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYIKAIOIIEH CpeAcE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMUYHBIX COLUAIbHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpelnesTh OO0sI3aHHOCTU U
IUIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aIEKBaTHO OLICHHBATh
BKJIAJ] KQKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PACCMATPUBAEMON IPOOJIEMBI.

K xonuy oOyuenuss B 11 kiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IMPAKTUYECKON IEATENbHOCTU JIOJAEH, LEJOCTHOCTh U EIUHCTBO
(u3nyEeCKO KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJIEIIEeH:
TOYEYHBIM JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO s/ipa IpPHU PELIEHUH (PU3NUECKUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHUE SABJICHUS (IPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKH: AJIEKTPUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJAHUK C TOKOM M JBHWXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXEHHE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TOMApPHU3ALMUS  CBETa, JUCIEPCUS  CBETa,
dotornextpudeckuit 3¢dexT (horodddekt), cBeToOBOE NaBieHNne, BOZHUKHOBEHHUE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, C€CTECTBEHHAs W HCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMCHIBaTh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIO  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJIBb3Ysl (PU3MYEecCKrue BEIUYUHBIL:
AIEKTPUUECKHUI 3apsjl, cUjia TOKa, JJIEKTPUUECKOE HAMNpsSKEHUE, JIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUila, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cuwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJI€H, MEPHOJl M YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWJla TOoKa B MpoIecce
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TaPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
OonTHYECKasi CWJia JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBAaTh (U3HMYECKUI
CMBICJI HCTOJb3YEMBIX BEJIUYMH, WX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (PHU3WYECKYyI0 BEIUYUHY C JAPYTHMH
BEJIMYMHAMU;

ONUCHIBATh H3YUYECHHBbIE KBAHTOBBIE SBJIEHHUS M TMPOLECCHl, HCIOJIb3YS
(bu3nYecKkrue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacnaga, SHEPTUs CBA3U
ATOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIH
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBA3BIBAIOIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYUMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBL;

aHAM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBICHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U NapaJlIeIbHOTO
COCAUHEHNs TPOBOJHUKOB, 3aKOH Jkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEWNHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEHHa st doTtorddexra,
3aKOH COXPAHEHHUsI DHEPIYH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MAcCCOBOr0 4YMCIa, MOCTYJarel bopa,
3aKOH PaJMOAKTUBHOTO pacmnaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlbl, 00JIaCTH)
MIPUMEHUMOCTH;

ONPENETATh HANPABICHUE BEKTOPA MHIYKIMA MAarHUTHOTO MOJISI POBOIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh W ONHUCHIBATH H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOLIECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HU3MEPEHHUI: IPU STOM
dbopMmynupoBaTh MpobOiieMy/3amadyy ¥ TUIOTE3y Y4YeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O000pY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO W3MEPEHUS M MCIOJIb30BaTh H3BECTHHIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCJIEeIOBATh 3aBUCUMOCTH (DU3MUECKMX BEJIMYUMH C HCIOJb30BAHUEM
OpSMBIX M3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJAE TAOIUIl U
rpauKOB, AENAaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIIEIOBAHHS;
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coOmro1aTh mMpaBwiia 6€30MacHOT0 TPyJa MPU MPOBEIECHUU HMCCIEIOBAaHUHN B
pamMKax y4eOHOTo SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BAaTENbCKOM U IPOEKTHOM
JESATENIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opyI0BaHUS;

pemiate pacu€THbIE 3a7aud C SBHO 33JaHHON (U3WYECKOM MOJEIBIO,
UCHOJIB3YS (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3MUECKUE BEIUYMUHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pelleHus, IPOBOAUTh PACUETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOTO 3HaU€HUs (PU3NUECKOIN BEININHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JJOTHYECKH HENPOTUBOPEUHBYIO
LEMIOYKY PACCYXKICHUI C ONOpPOM HAa WM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(uznuecKue sIBJICHMS;

UCIIOJIB30BaTh ~ MpU  PEIIEHHH  y4eOHbIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGPOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALILIO;

OOBSACHATh MPUHIMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MaCHOTrO UCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEIO0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 310POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOLLEH CpEAE;

paboTaThb B Tpynme C BBHIMOJIHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO PpaCHpelnessaTh OO0jI3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATh
BKJIaJ| KQKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM POOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1eioB H TeM uupoBbIe
Ne o/ P Konrtpoabnsie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa LOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bub6nunoreka [IOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2.2 JluHamuica ! https://m.edsoo.ru/7f41bf72
bub6nunoreka [IOK
23 3 6 1 1
AKOHBI COXPAHEHUS B MEXaHHUKE hitps-//m.cdsoo.rw/7f4 1672
Nroro no pazaeny 18
Pa3nen 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
32 OCHOBEI TEPMOAHMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Nroro no pazaeny 24
Paznen 4. JIEKTPOANHAMUKA
but6mmoreka [IOK

41 UeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIM 71eKTpUYECKUM TOK. TOKH B 12 bu6nuorexa [IOK

' Pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Nroro no pazaeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/1e/ioB U TeM undposbie
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bu6muoreka [IOK
) WH Ty KIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnYeCcKUEe U 3JEKTPOMArHUTHbBIE bubnmoreka [JOK
2.1 9 1
KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.3 0] 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIUMAJIBHON TEOPUM OTHOCUTEJBHOCTH

11 OCHOBBI cCIEUATIBHON TEOpUH 4 1 bubmuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa OK

https://m.edsoo.ru/7f41c97c¢
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but6mmoreka [IOK
4.2 4
Crpoere aroma https://m.edsoo.ru/7f41c97c¢
bubnunoreka [IOK
4. A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 O6o061aro1iee NTOBTOPEHHE 4 ngg?;gf:;;grou}i 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Jlara nudposbIe

Tema ypoka Kontpoabubie IIpakTuyeckue bp
n/n Bcero u3ydyeHusi  oOpa3oBaTeJibHbIE

padoThbI padoThbI
pecypcbl
®uszrka — HayKa o IpPUpPoJIC.
4 prp bubmuorexa [JOK

Hayd4Hble MeTO b TIO3HAHUS
OKpY’KalolIero Mupa

https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo ¢uznku B

) (dbopMUPOBAHUN COBPEMEHHOM | bubnmoreka [JOK
Hay4HOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIbHOCTH JTHOIEH
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCHUTEIHLHOCTh MEXAaHUYECKOT'O | bubnunoreka [IOK
nBuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bu6nuorexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE | bubnmoreka [JOK
JIBYKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOonHOe mageHue. Y CKopeHue | bubnmoreka [JOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonunelinoe 1BUXKEHHE.

7 JIBM>KeHME MaTepuaabHOU TOYKHU 10 1 bubmmoreia LIOK

https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTHU
8 [Tpunin oTHOCUTENBbHOCTH ["anues. 1 but6mmoreka [IOK
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HMuepunanpHple CUCTEMBI OTCYETA.
Ilepseiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubnunoreka [IOK

9 CyNEpIO3UIUU CHUJL. BTOpOI/IUSaKOH hitps://m.cdsoo.ru/fl0c3bes
HproToHa 1711 MaTepUaIbHOW TOUYKHU

10 Tperuii 3akoH HeroToHa 114 bu6muorteka [IOK
MAaTEPUAIIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsroreHus. Cuia

11 TsbkecTu. [lepBas kocMuueckas bubnmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koadunment tpenus.

13 Cuna CEHpOTI/IBHeI-?I/Iq:I npu ,I[BI/I)P;(GHI/II/I bubmorexa [TOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU ra3e
ITocTynarenbsHOE U BpalareibHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO TeENA. bubnmoreka [JOK
MowmenT cuisl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckast sHeprust MarepuagbHON bu6muoreka [JOK
touku. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU JHEPIUU

17 [ToTeHumanpHas 3HEprusl. but6mmoreka [IOK
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[ToreHunanbHas 3HEPTUS YIPYTO
ne(pOopMHUPOBAHHON MPY>KUHBL.
[TorennmansHast SHEprys Tena BOIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HETIOTCHIINAIBHBIC
cuibl. CBsI3b pabOTHI
HEIIOTCHIINAJIBHBIX CHUJI C UBMECHCHHUEM
MeXaHHn4eCKOou OHCPTHUU CUCTCMEI TCIL.
3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsi3u pabOTHI CUITHI C
U3MEHEHUEM MEXaHUYEeCKOUI OHCPIrun
TeJa Ha IPUMEPE PaCTSHKCHUS
PE3UHOBOTO JKI'yTa

20

KoHnTponbHas paborta 1o Teme
«Kunemaruka. /[nunamuka. 3aKoHBI
COXPAHEHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswkenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TET

23

Macca monekyin. KonudectBo
BemlecTBa. [locrossuHas ABoraapo

24

TeroBoe paBHOBecue. TemnepaTtypa
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u e€ u3Mmepenue. [llkana Temmneparyp
Ilenbcus

HUneansuerit raz B MKT. OcHoBHOE

bubnunoreka [IOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON IHEPTUuun bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
)3 «VccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamH COCTOSHUS
pPa3peKEHHOTO Ta3ay
79 N3onporieccrl B uaeaaibHOM ra3e u ux bub6nunoreka [IOK
rpadguveckoe mpeCcTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss dHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHus. KomnuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICAIbHOTO
raza
31 Bunae! Tennonepenauu bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.
bubnunoreka [IOK
32 KonuuecTBo TemnoThl pu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbI mpoiecc
13 [lepBslii 3aKOH TEPMOAUHAMUKH U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ff0c5efc
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Heob6patumocTh mporieccoB B

but6mmoreka [IOK

34 .B i
MPHPOAC. BIOPOH SaKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

15 [Tpunmun gevicteus u KII/ TenmoBoi bubnunoreka [IOK
MAITUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIIJ{

17 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKHU

13 O606maromuit ypok «MomnekysipHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponbHast pabora o Teme

39 «Monexynsipnas ¢puznka. OCHOBBI bubmmorexa LOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI)

40 [TapooGpazoBaHue U KOHICHCAIHSL. bubnuorexa IIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEbHAS

41 BJIQXKHOCTh BO3Ayxa. HacelleHHbII bubmmorexa LOK

HAyxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u

4 amop¢HbIe Tena. AHU30TPONUS bubnmoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEeHHbIE MaTepHaIb
[TnaBneHre U KpUCTATUTH3AIIHSL.

43 VenbHas TemioTa MaaBiIeHUs bubmorexa [TOK

A ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunoreka [IOK
44 v 0
PABHEHHE TEILIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DINeKTPUIECKUn bubnmoreka [JOK
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3apsn. JIBa Buja 3JIEKTPUUECKHIX
3apsi0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOTHUKH, TUATIEKTPUKH U

bubnunoreka [IOK

46 MOJTYNPOBOJIHUKH. 3aKOH COXPAaHECHUS
YHPOBOA p https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsiia
B3aumonelictBue 3apsiioB. 3aKoH
47 Kysnona. To4euHblil 3JIEKTPUYECKUI bubmorexa [TOK
4 ' P https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpssk€HHOCTB IEKTPUIECKOTO
43 noss. [IpuHnun cynepno3unuu bu6muorteka [IOK
3JIEKTPUYECKUX TOJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noius. Ilorennuan. PasHocTh bubmmorexa TIOK
' ' https://m.edso0.ru/ff0c6100
MTOTEHIINAIOB
[IpoBOHUKY U TUAIEKTPUKH B
but6mmoreka [IOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IPOHUIIAEMOCTb
but6mmoreka [IOK
51 OnekTpoéMkocTh. KoHnieHcato
p a1 p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHcaTOopa. DHEPIUus 3apsHKEHHOT0 bubmmorexa LIOK
pa- p P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHiun nericTBUs U MPUMEHEHNE
54 KOHJIEHCATOPOB, KOMKUPOBAIBHOTO

anmnapara, CTpyHHOI o IpUHTEpA.
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DJIEKTpOCTaTUUYECKAs 3aIUTa.
3a3eMJIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma it
ydacTka [enu

56

[TocnenoBarenbHOE, TApAIIEITBFHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaboparopHas pabota
«M3y4eHne cCMeIIaHHOTO COCTMHECHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaGota u MOIITHOCTD ANEKTPUUYECKOTO
Toka. 3akoH Jlxoymnsa-JleHua

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

58

3akon OMa a1 TOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabota o Teme "DnekTpoaguHamuka' /
Bcepoccutiickas mpoBepodHas padboTa

bubnunoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«QnexTpoanHamuka» / Becepoccuiickas
npoBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTPOHHAs MTPOBOIUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTD
COHpOTI/IBJIeHI/ISI MCTAJIJIOB OT
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Temneparypbl. CBEpXIIPOBOAUMOCTh

DIIEKTPUUYECKHI TOK B BaKyyMe.

62 . 1
CBoIICTBA JIEKTPOHHBIX ITYYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA | bu6muoreka [IOK
p—n-nepexoza. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIiaBax 3JIEKTPOIUTOB. 1 bu6nunorexa [IOK
DIEKTPONUTHYECKAs! AUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUYECKUI TOK B Ta3ax.

65 CaMOoCTOSITeTbHBIN U | bubmuorexa [JOK
HECAMOCTOSTENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DeKTpuYecKre mMpuodopsl U

66 YCTPOMCTBA M X MPAKTUYECKOE | bu6muoreka [JOK
npuMmeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHnTtponbHas pabota 1o Teme

67 «2nekTpocratuka. [locTostHHBIN 1 bu6muoreka [JOK
3NEKTpUYeCKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
pa3JIUYHBIX Cpeaax»

68 PesepBHblIil ypok. O600maomui ypok | bubnmoreka [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Koutpoabubie IIpakTuyeckue f::;:ennﬂ :)lglt)l;l;zz:;eenbﬂme
padoThbI padoThbI pecypesI
[TocTostHHBIE MATHUTHI U X

1 B3auMojieicTBUE. MarHUTHOE T0JIE. | bubmuoreka [JOK
Bektop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIIyKIIUU
MarauTHO€E 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcreaa. 1 bubnmoreka [JOK
B3anmopeicTere npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yuenue | | bubnuoreka [IOK
MAardUTHOTO I1OJI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHUTHOTO IIOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 Jlaboparopnas pabota | | bubnnorexa [HOK
«HccnenoBanue a1eMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JleiicTBMEe MarHUTHOTO IIOJIS Ha

5 JBHKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubnnorexa [JOK
Cuna Jlopenmna. PaboTta cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJieKTpoMarHuTHas MHayKuus. [loTok 1
BEKTOpa MarHuTHOM uHAyKuuu. IJ1C
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WHAYKIMU. 3aKOH JIEKTPOMarHUTHON
nHaykuuu Gapanes

Jlaboparopnast pabota
«HccrnenoBanue sBICHUAS
AJIEKTPOMArHUTHOW WHTYKIIHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
JNEKTPOMArHuThl, IEKTPOIBUTaTEIb,
YCKOPHTEIH JIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs II€Yb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHIY KIS

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

11

Kontponbhas pabota mo Teme
«MarsuTtHoe 1nozJe.
DNEKTPOMarHUTHAS WHIYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
KoJjiebanus1. ['apmMoHnveckre
KoJieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHHIA.
IIpeBpamienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlabopartopnast pabota
«HccrenoBanue 3aBHCUMOCTH
Mepro/Ia MaJIbIX KOJeOaHmid Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»
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14

Koneb6arenbubliit koHTYp. CBOOOIHEIE
SJICKTPOMArHuTHBIC KOJIC63.HI/I$I B
UJeabHOM KOJIieOaTeThbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKHMHU U
SJICKTPOMAarHuTHBIMHA KOJIC6aHI/I$IMI/I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3akoH
COXpaHEHUsI SHEPTUH B UJI€ATTbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHBIC
MexaHn4Jeckue Kojiebanus. Pe3onanc.
BBIHy)KI[eHHBIG Z-)HGKTpOMaI‘ HUTHBIC
KoJIe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICACTBYIOILIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u moTpedIcHue
JIIEKTPUYECKON SJHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKHe PUCKHU TIpU
IIPOM3BOCTBE ANEKTPOIHEPTHH.
KynbpTypa ncnonab3oBanus
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AJEKTPOIHEPIHH B TOBCEAHEBHOM
KU3HH

MexaHnyeckue BOJHBI, yCIOBHUS
pacnpoctpanenus. [lepuon. CkopocThb

bubmuoreka [JOK

21 pacnpoCTpaHEHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTsk. [Ikana bubmmorexa [OK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpencts
cBs3u. Paguonokanus
)5 KonTponbnas padota «KoneGanus u | bubmmoreka [JOK
BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJIHOPOJIHOM cpejie. bubmmoreka [JOK
Toyeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
73 BHYTpEeHHee oTpaxenue. lIpenenbHblil bubnuoreka [IOK
YI0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 Jlabopartopnas pabora «M3mepenue bubmuorexa [JOK
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IMOKas3aTeyid MPECJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ff0cd67a

Jlunssl. [Toctpoenue n3obpaxxeHuil B

30 nuH3e. Popmylia TOHKOM JIMH3BI. bubmmorexa [IOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
Jlaboparopnas pabota
31 «HccneqoBanue CBOMCTB
M300paKCHUH B JIMH3AX»
Hucnepcus ceeta. CiioKHBII cocTaB
0 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
1 Wnrepdepennus creta. Audpaxius bubnnorexa [JOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuUOOPHI M YCTPOICTBA U
> YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
I'paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOU MeXaHUKH. [locTynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBLHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeIJIeHHe BPEMEHH M COKpaIlEHUE bubmorexa LOK
https://m.edsoo.ru/ff0cta42
JUTHHBI
DHEpPrusi ¥ UMITYJIbC PEISITUBUCTCKOMN
38 yacTullbl. CBS3b MacChl C SHEPTUEH U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 KonTponbHas padora «OnrTuka. 1 bubnmoreka [JOK
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OCHOBBI crielMaIbHON TEOPUU
OTHOCUTEILHOCTH

https://m.edsoo.ru/ff0cf610

®otonsl. Dopmyna [Inanka. Jueprus

bubmuoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEI0OBAHUE Eu6 LIOK
noOJIMoTEKA
41 otodddekra. O A T.
pororppexr TRHTRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTorddekra. YpaBHeHUE
42 QﬁHmTegﬂa H(I:Iq)(pomatbgema bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» potorpdexra
Hapnenune cBeta. OnbiTel 11. H.
43 JlebeneBa. XMHYECKOE NEWCTBHUE bubmnorexa [IOK
Acha. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTna u
MPaKTUYECKOE TPUMEHECHHUE:
44
dboTosnemMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemrenue 3anau no reme «JI€MEHTHI bubmmoreka [JOK
KBAHTOBOM ONTHKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbBITEL
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [OK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
47 IT b
OCTYHATEL HOpa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornomeHue ¢GpoTOHOB
48 I I/I};Ie exoJie aTOM;.H co H(()i;o OBHS bubmorexa LHOK
p pexol . A yp https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA Opyroi. Buapl ciekTpoB
49 BomnHoBEIe cBoiicTBa yacTuIl. BOTHEI bu6mmoreka [IOK
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ne bpoiina. KopnyckynsipHo-
BOJIHOBOM yanu3M. CIOHTaHHOE U
BBIHYKACHHOC U3JTYUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTMOAKTUBHOCTH. OTBITHI

Pesepdopna mo onpeneneHuo cocraa

PaaOaKTUBHOI'O U3TTYYCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
W3y4deHus. BiusHue
PaZOaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sJIpe.

S nepHble peakuuu. AnepHblid
peakTop. [Ipobnemsbl, mepCreKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI A1EPHOMN
SHEPIreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
pEerucTpaluy 31eMEHTAPHBIX YACTHII.
Kpyrasiii cton « @DyHaaMeHTaIbHbIE
B3auMoOAcicTBUA. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPaY

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

55

3T3.HBI paSBI/ITI/ISI aCTPOHOMI/II/I.
[IpuknagHoe 1 MEPOBO33PEHUECKOE
3HAYEHHE acTpoHOMUHM. Bun
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3B&3mHOTO Heba. Co3Be3us, spKue
3BE3 MBI, INIAHETHI, UX BUINMOE
nBrokenne. CoHeyHas cucreMa

56

Counune. CoHeuHast akTUBHOCTD.
Uctounuk sHeprun CosHIa U 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TJIABHOM
nociieIoBaTenbHOCTH. BHYTpeHHee
ctpoeHue 38&31. CoBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOKICHUH U
spostronny CoJtHIIa U 3BE3]

58

Muneunsiit [1yTe — Hama ["aakTuka.
ITonoxxenue u nuxenne CoiHIIa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIApax rajaakTHK

59

Bcenennas. Pa3zberanue ranakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KontponbHas padota «DIeMEeHTHI
aCTPOHOMUU U acCTPOPHUIUKI»

62

Ob6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
ATUYECKOH cdepax IesaTeaIbHOCTH
YelioBeKa

63

O6o06maromuii ypok. Pois u mecto
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(U3UKH U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
MPEACTABICHUH 0 (PU3NIECKOI
KapTHHE MHpa

65

O6o0maromuii ypok. Mecto
(bU3UIECKOI KapTUHBI MHPa B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66

PesepBHbIl ypok. MaruutHoe mnoie.
DNEKTPOMarHuTHas HHAYKIHS

67

PesepBubiil ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas (usuka.
DJIeMEHTBI aCTPOHOMUH U
acTpo(U3HUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOW NMPOrpaMMbl CpeHero o01ero od0pa3oBaHus

10.1

JIeMOHCTpUpOBAaTh Ha TMpHUMEpax poiib W MecTo (u3uku B
(bopMHpPOBaHUN COBPEMEHHON HAayYyHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKON JEATEIbHOCTH

Jronen

10.2

VY4uThIBaTh I'paHULIbl IPUMEHEHHS] U3YYEHHBIX (GU3NYECKUX MOJAETEH:
MaTepualibHas TOYKa, MHEpLMaIbHAs CHCTEeMa OTCY€Ta, abCOJIOTHO
TBEPAOE TEJO, UICAIBHBIN I'a3; MOJEIN CTPOCHUS T'a30B, KUIAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsal — IIpU pELICHUU

(bu3IecKuX 3a1a9

10.3

Pacno3naBate ¢uszmdeckue sBieHUS (MPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYISIPHO-KUHETHUYECKON Teopuu
CTPOGHHUS BEIIeCTBA ©  JJCKTPOJMHAMUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE NBHKEHHE, CBOOOJTHOE MajeHue
Te, ABUXKEHUE IO OKPYXHOCTH, HHEpPLHs, B3aUMOJEHCTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  Tel, HW3MEHEHHe o00béMa Tea TpU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHIEHCALUs,
IJIaBJeHUE, KpUCTAJUIM3alus, KWUIIEHHe, BIAXKHOCTh BO31yXa,
MOBBIILICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXKAYy TlapaMeTpaMH COCTOSIHHSI Ta3a B H30MPOIeccax;

QJICKTpU3alUA TCI, B3aPIMO,Z[eI>'ICTBPIC 3apgaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JIBWKCHHME, UCHONb3ysd (uznyeckue
BEJIMYMHBI: KOOpPAMHATA, MyTh, EPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tejla, KWUHETUYEeCKas DJHeprus,
MOTEHLIMAJbHAs JHEpPrus, MexaHudeckas paboTa, MeXaHHU4yecKas
MOIITHOCTh; TIPY ONMHMCAHUH MPABHIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIOJIb3YEMBIX BENUYMH, MX OO0O3HAU€HUs M EAUHHULBI, HaXOAWUTh
(GbopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCIN4YnHaMU

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBEBIC CBOMCTBA T&II W TEIUIOBBIC
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ABJICHUS, UCIHOJb3ysl (U3MUYECKUE BEIMYMHBL: JaBJIEHUE Tas3a,
TEMIIepaTypa, CpEeAHssl KHHETHYECKass DHEPrus XaoTHYECKOIo
IBUKEHUS MOJIEKYJ, CpPEIHEKBagpaTHU4Has CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHss dHeprus, pabota Trasa,
KO3(Q(UIMEHT TMOJIE3HOr0 JEHCTBHS TEMJIOBOIO JBUIaTessl; IMpU
ONMCaHUuHU IIPaBUJILHO TPaKTOBATh ¢buznueckuit CMBICIT
UCIOJIb3YEMBIX BEIUYMH, MX O0OO3HAUEHUS M EAMHULI, HAaXOAWUTb
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYHHY C APYTUMHU

BCJIMYHMHAM

10.6

OnuceIBaTh HU3YYCHHBIC J3JICKTPUUYCCKHC CBOMCTBA BeIIeCcTBa H"
ANCKTPUYECKHE  sBJIEHUs  (TIPOLIECCHI), HCMOIB3ysd  (DU3UUYECKHE
BEIMYMHBL:  JJIGKTPHYSCKUH  3apsl,  DJEKTpUYECKoe  ToJIe,
HaHpﬂ)KéHHOCTL nojrsi, MOTCHIHAJI, Pa3sHOCTb IMOTCHIUAIOB; IIPpU
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIONb3YEMBIX
BEIMYMH, WX OOO3HAYCHUS W CIWHHIBI;, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIIUE  JAHHYI (U3MYECKYI0 BEIMYMHY C JAPYTHMH

BCIN4YMNHaMU

10.7

aHATM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SABICHHS, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, 1, 11
u I 3akonsl HplOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW DHEPIUH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHUII CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpABUS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHEW KHHETUYECKON SHEPruu TEIUIOBOIO IBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoi, MEepBBId 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHUsl JJIEKTPUUYECKOro 3apsjaa, 3akoH KysnoHa; mpu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOe

BBIPOKECHHE U YCIOBHS (TPAHUIIBI, 00IaCTH ) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHoro

HCIIOJIBb30BaHUA B HOBCC,I[HGBHOﬁ KU3HU

10.9

BBITOTHSTE SKCTIEPUMEHTHI 1O UCCIIEIOBAHUIO (QU3MUYECKHUX SIBICHUN
MPOIIECCOB C UCHOIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TPU
3ToM (opMyIHpoBaTh NpodieMy (3amady) MU THIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEAJIOKECHHOTO

000py10BaHusl, MPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOABI

10.10

OcyiecTBiATh TMpsIMbIE U KOCBEHHBbIE HM3MEpPEeHUs] (PU3UUECKHUX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpEeHHs U
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HCIIOJIB30BaTh U3BECTHHIC METOAbI OICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXIy (QU3NYSCKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPECHHH; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh pPE3yJbTaThl TOJYYCHHOW 3aBHCHMOCTH
(U3MYECKUX BETUYHH B BUJC TAaOIUI U TpadUKOB, AeTaTh BEIBOJBI 11O

pe3yjibTaTaM UCCICAOBaHUA

10.12

CoOnromate mpaBwiia 0€30MacHOTO  TpyJda TMpH  MPOBEACHHUU
WCCIEIOBAaHUN B  paMKaxX y4eOHOro DKCIIEpUMEHTa, yd4eOHO-
WCCIICIOBATEIILCKOW M TMPOEKTHOW JEATEIILHOCTH C HCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3amauu ¢ SIBHO 3aJlaHHON (DPU3UYECKON MOJIETBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHbI M MPUHIUIIBI; HAa OCHOBC aHalin3a
YCJI0BUA 3agadyu BBIGI/IpaTB (I)I/ISI/I‘-ICCKYIO MOJCIIb, BBIJCIATH
(dbu3uvecKrue BENMYUHBI B (DOPMYIIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOAUTH PACUETHl U OL[EHUBATh PEATIbHOCTH MOJyUYEHHOTO 3HAUEHUS

(U3MYECKON BETUIHHBI

10.14

Pemate Ka4eCTBEHHBIE 3a7a4M: BBICTPAaWBaTh JIOTUYECKHU
HENPOTUBOPEUUBYIO LEMOYKY PACCYKACHUN C OMOPOM HAa U3YYCHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUA

10.15

Hcnonb30BaTh MOpU  pELICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTUM JUIsl TOUCKa, CTPYKTYpUpPOBaHMS,
MHTEpPIpPETallMM W TPEJCTAaBICHUs y4yeOHOW M Hay4YHO-IOMYJISIPHOM
uHpOpMAaLUY, TIOTYYSHHOW M3 Pa3MUYHBIX MUCTOUYHUKOB; KPHUTHUYECKH

aHAIIM3UPOBATH MMOTy4aeMyI0 HH()OPMAIIHIO

10.16

[TpuBOANTH TpPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYEeCKHE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOM
KU3HH 1)1 o0ecrieueHust 0€30MacHOCTH MPpY O0paIeHu: ¢ IpudopamMu
U TEXHUYECKUMM YCTPOMCTBAMH, Ui COXPAHEHUS 310pPOBbS U

COOJIIOICHHUSI HOPM KOJIOTHYECKOTO TOBEICHUS B OKpYXKarollei cpene

10.18

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PAlUOHAIBHO  paACHpPENeNATh
00s3aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsX, aJ€KBATHO OLEHMBATh BKJIAJ KaXXIOr0 U3 yYaCTHUKOB

TPYNIBl B PELICHHE pacCMaTPUBAEMON TPOOIEMBI
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Kon
NpoBepPsieMoro
pe3yJjbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (HU3UKH B
(GhOpMUPOBaHHH COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOUN JEATEIbHOCTH

JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

Y4uTBHIBaTh TPAHUILIBI IPUMEHEHHS U3YUYCHHBIX (PU3NUYECKUX MOJETICH:
TOYEYHBIN NIEKTPUYECKUH 3apsf, AIepHAs MOJIECIb aToMa, HyKJIOHHAs

MOJI€TIb aTOMHOTO sI/Ipa MPU pelIeHUH PU3NIECKUX 3a]1a4

11.3

PacnioznaBate (usnueckue sBieHUs (MPOIECCh) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKMA W  KBaHTOBOW  (pu3wKu:
ANEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHUTHOE  JIGHCTBHSI  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QJIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MArHUTHOTO TIONIs  Ha
MNpOBOAHUK C TOKOM MU HBHH(yMHﬁCﬂ 3apsan, OSJICKTPOMArHuTHBLIC
KojeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pACIpOCTpaHEHUE CBETA,
OTpaXeHWe,  MpejoMiieHHe, HuHTepepeHus, audpakuus U
MOJISIpU3aIvsl CBETa, JUCTEPCUs CBeTa, (HOTOAIEKTpHUECKUN 3P heKT
(poroaddexr), cBeToBOE maBIEHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHAas

PaauOaKTUBHOCTD

11.4

OnuceIBaTh HN3YYCHHBIC CBOICTBa BeIIEeCTBa (Z-)HGKTpI/I‘-IGCKI/Ie,
MarHuTHbIE, ONTHYECKUE, IEKTPUUECKYI0 MPOBOJAUMOCTh Pa3INYHBIX
Cpeln) W DJICKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCIOJIB3YS
dbu3nuecKue BENUYHMHBL:  DJCKTPUUYECKUH  3aps], CHJIa  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  DIIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh moTeHImanos, DJIC, paboTa TOKa, MHAYKIHMS MarHHUTHOTO
oy, cuiaa Awmmepa, cuia JlopeHna, WHAYKTHBHOCTh KAaTYILKH,
OHCPTUA JJICKTPUICCKOI0 W MArHuTHOI'O HOJ'IGI\/'I, nepuoa U 4YacCrora
Kose0aHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Ipoliecce
TapMOHHYECKUX AIIEKTPOMArHUTHBIX Kosie0aHul, doxycHoe
pacCTodIHUC U OINTHYCCKAad CHJIa JIMH3bI; MPHU OIHNCAHWUU IIPABUIILHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJIB3YEMBIX BEIMYUH, HUX
0003HAUYECHHUSI U EOUHMIBI; YKa3blBaTh (OPMYJIbL, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJIMYHUHY C IPYTMMH BETUYHHAMU
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11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIIOIb3YsI
¢bu3nUecKkue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, TEPUOA
nojlypacnajna, OJHEprusi CBSI3M ATOMHBIX fAJep; IpU ONUCAHUU
MPaBUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIOJIb3yEeMbIX BEJIMYUH,
X 0003HAUYeHMs] U EAMHUIIBI, yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTHMHU BEIIMYUHAMU, BBIYUCIATH

3HaueHHe (PU3NUECKON BEIMYUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl W  SBICHHS, HCIIOIb3YS
¢usnyeckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEZI0BATENbHOIO U MApaJJICNIbBHOTO COEAMHEHUS MPOBOIHHUKOB,
3akoH Jlxoynst — JleHua, 3aKOH 3JE€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
MPSIMOJIMHENHOIO PacpoOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHMSI CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUE  OWHIUTEHHA  Id
dbotodrdderra, 3aKOH COXpaHCHHS DHEPrUU, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPaHEHHsS DSJIEKTPUYECKOTrO 3apsna, 3aKoH
COXpaHEHUs  MaccoBOro  4ucia, mnocryinarsl  bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpU 3TOM pas3IvyaTh  CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHS

(TpaHHIIBI, 00TACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'IﬂTB HalpasJICHUEC BCKTOpPAa HWHAYKIUKW MArdHuTHOI'O I10JIA

IIPOBOJHMKA C TOKOM, cUjbl Amnepa u cuiibl Jlopenna

11.8

Crpouth ¥ ONHUCHIBaTH H300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM

3€pKajOM, TOHKOW JIMH301

11.9

BrimoaaaTe OKCIICPUMCHTHI IO UCCIICJOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB € MCIOJIb30BAHUEM NPAMBIX U KOCBEHHBIX U3MEPEHUH; NIpU
aToM (GopMyIupoBaTh MpoliemMy (3agady) W THUIOTE3y Yy4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKCHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT ¥ (HOPMYITUPOBATH BBIBOIBI

11.10

OcymecTBIATh MpsiMblE M KOCBEHHbIE HM3MEpPEeHHs] (PU3MUECKHX
BEJIMYMH, MPHU ATOM BHIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHUs U

HUCIIOJB30BaTh N3BCCTHBHIC METOAbI OIICHKH IIOT’ peHJHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
NpSAMBIX ~ M3MEPEHUH; IPU ITOM KOHCTPYHpPOBAaThb YCTAaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TaONUI U rpadUKoOB, JeaTh BBIBOABI IO pe3yJibTaTaM

HUCCICJ0BaHUA
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11.12

CoOmromath mpaBmwiia 0€30MacHOTO TpyJda TMPHU  TPOBEACHUH
WCCIIeIOBAaHUN B paMKax Y4eOHOro OKCIEpUMEHTa, Y4eOHO-
I/ICCHCIIOBaTeHBCKOﬁ )41 HpOGKTHOﬁ ACATCIbHOCTHU C HUCIIOJIB30BAHUEM

M3MEPUTENIbHBIX YCTPOHCTB U J1a0OpaTOPHOTO 000pYy10BaHUS

11.13

Pemate pacuéTHple 3a1a4M C SIBHO 33/1aHHOW (DPM3MYECKOl MOJENbIo,
UCTONB3ysd (U3UUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHaIM3a
yCIIOBUSL  33Jlauyd  BBIOMpaTh  (QU3UYECKYIO MOJeNb, BBIICISTH
(dbu3uvecKrue BENMYUHBI B (DOPMYIIBI, HEOOXOAUMBIC I €€ pelieHus,
IIPOBOAMTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJyYEHHOTO 3HAUYEHUS

(U3MYECKON BETUIHHBI

11.14

Pemate  KkauecTBeHHBbIE  3aJlayM: BBICTpauBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCY>KICHHUM C OMOpPOil HAa M3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘IGCKI/IG SABJICHUS

11.15

Hcnonp3oBaTe NpH  pELlIEHMHM Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
MHOOPMALIMOHHBIE TEXHOJOTUM [UIl IIOUCKA, CTPYKTYpUPOBaHUS,
MHTEPOpPETallMd M MPEACTaBICHUA Yy4eOHOM W HAay4HO-IIOMYJISAPHOMN
uHpOpMAaLUY, TIOTYYSHHOW M3 Pa3MUYHBIX MUCTOUYHUKOB; KPHUTUYECKH

aHAJIM3UPOBATH MOTy4aeMyIo HH(OPMALIHIO

11.16

OOBSICHATh NPHUHLHUIBI JACUCTBUS MAIIWH, NMPHOOPOB M TEXHMYECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS HUX O€30IIaCHOIO HCIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOaUTE TpUMEPHI BKJIAAAa POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHUH

11.18

Mcnonb30BaTh TEOpPETHYECKUE 3HAHUS MO (PU3MKEe B TOBCEAHEBHOM
KHU3HH 7151 o0ecTiedeHns: 6e30MacHOCTH Ipu o0paleHny ¢ nprudopamu
U TEXHUYECKUMHU YCTPOWMCTBAMH, IJIsi COXPAaHEHHA 310pOBbI U

COOJTIOICHUSI HOPM SKOJIOTUYECKOTO TOBEJICHHS B OKpY Kalollel cpezie

11.19

PaGorarh B rpymme ¢ BBIIOJIHEHHWEM PA3IUYHBIX COLMATIbHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIBI,  pPAlHOHAIBHO  PACHpENENATh
O0S53aHHOCTH M  IUIAHUPOBATh JICSATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsiX, aJCKBATHO OLIEHMWBATh BKJIAJ Ka)XJOr0 M3 YyYaCTHUKOB

IpYIIIBI B PELICHUE paccMaTpUBaeMoil MpooieMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJTACC

Kon
pa3jiena

Kon nposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 31€eMeHTBI COAEPKAHNS

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHU A

1.1

®uzuka — Hayka o 1npupoae. Hayunble
METOBI ITO3HAHMS OKpYyXKarolero Mupa. Poib
JKCIIEpUMEHTa M TEOpUM B  Ipoliecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3uke

1.2

MognenupoBanue (u3MYeCKUX SBICHUH U
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TeOopuU. ['paHUIIBI TPUMEHHUMOCTH
buznyecKux 3aKOHOB. [IpuHUMn
coorBercTBUs. Ponmbp um Mecro ¢u3uku B
(GOpMHUpPOBAaHMHM  COBPEMEHHOM  HAy4HOU
KapTUHBI MHpa, B [IPAaKTUYECKON

NEeITENbHOCTH JIIOIEN

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHn4ecKoe IBMKEHUE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHU. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTH,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUabHOW TOYKH, UX MPOCKIMH HA OCH
CUCTEMBbI KOOpJUHAT. Crnoxenue

[IEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPAMOJIMHENHOE JIBH>KCHUE. I'padpuxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u repeMenieHus

MaTepHaJILHOﬁ TOYKHU OT BPCMCHHU
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CBoOoaHoe majieHre. Y CKopeHue cB0OOOHOTO

najcHus

KpuBonuneiinoe nBuwxkeHue. PaBHOMepHOe
JNBWKEHWE  MaTEepUaJIbHOW  TOYKH MO
OKpPYXHOCTH. YTJIOBAasi CKOPOCTh, JIMHEHHasA
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMHUTEIILHOE YCKOPEHUE

Texnuueckue YCTPONCTBA: CIIUJIOMETD,
IBYKCHHE CHApsIO0B, LCMHBIE M PEMEHHBIC

nepenadn

[IpakTuueckue paboThI. N3mepenune
MTHOBEHHOU CKOPOCTH. Uccnenosanue
COOTHOIICHUSI MEXKY MyTSIMU, MPOUIEHHBIMU
TEIOM 32  TOCJIEOBAaTEIbHBIE  DPABHBIC
MPOMEXKYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM
JIBW)KECHUN C HA4YaJIbHOM CKOPOCTBIO, PaBHOMU
Hymo. M3ydeHne nBUKEHUs LIapUKa B BA3KOU
KUIOKOCTU. V3ydyeHwe  JBUXKEHHsS  Telna,

OpOILIEHHOTO TOPU3OHTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunimn OTHOCUTEIBLHOCTH lanunes.
IlepBeit 3akoH Hbrorona. HMuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHiun cynepno3unuu

CHJI

223

Bropoi1 3akoH HproTtoHa s mMaTepualbHOU
TOYKM B HWHEPUMAIBHOW CHCTEME OTCUYETA
(MCO). Tpermit 3akoH HelooToHa mns

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKECTH.

IlepBas kocMHuueckas CKOpocTb. Bec terna

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIBXXCHUA n cHhJia TPCHUA IIOKO.
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Koaddumment tpenus. Cuita conpoTHUBICHUS

IIpu ABUKCHUU TCJIA B dKUAKOCTU HUJIU I'a3¢C

2.2.7

HOCTyHaTeHBHOG 1 BpalIaTCIbHOC ABUXKCHUC

a0COIOTHO TBEPAOTO Tema

2238

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpPAILLCHUS.
IIneqo cuibl. YcnoBUs paBHOBECUS TBEPIOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOAIIMITHUKH,

ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TOA
JIIEUCTBUEM HECKOJIBLKUX cuil. McciaegoBaHue
3aBHCHMOCTH CHJ YHIPYTOCTH, BO3HHKAIOIINX
B nehopMHUpyeMOil TpyXHHE U PE3UHOBOM
oOpasmie, OT BEIWYMHBI WX Jedopmaiuu.
HccenenoBanue ycioBuil paBHOBECHS TBEPIOIO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHbBI

COXPAHEHUA B MEXAHUKE

23.1

NMnynec MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaabHBIX TOYeK. MmMmynsc cunsl u

HU3MCHCHUC UMITYJIbCA TCIIa

232

3akoH coxpaHeHuss wummnyinsca B HCO.

PeakTuBHOE IBUKECHUE

233

Pabora criiel

234

MoniHoCTh CHIIBI

2.3.5

Kunernueckast sHeprusi MaTepuajbHON TOYKH.

TeopeMa 0 KWUHETUYECKOUN YHEPTUHN

2.3.6

[TorenmmansHass sHeprud. [loTeHnManbHas
DHEPrus yhapyro nehopMUPOBAHHOMN
npyxuHnbl. [loTeHuuanbHas dHeprus Tena

BOJIN3M IOBEPXHOCTH 3eMITU

2.3.7

HOTCHI_[I/IEUII:HBIG N HCIIOTCHIMAJIBHBIC CHIIBI.
CBi3p pa6OTI>I HCIMOTCHIHUAJIBHBIX CHII C

N3MCHCHHUCM MEXaHUYeCKOH OHCPIrun
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CUCTEMBI TECII. 3akoH COXpPAaHCHUMA

MEXaHUYECKON SHEPruun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
530 TexHudeckue yCTpPOWCTBA: IBUIYKEHUE PAaKET,
o BOZJOMET, KOIIEp, IPYKUHHBIA ITUCTOJIET
[Ipaktrueckue paboTel. W3ydeHue cBs3M
23.10 CKOpPOCTEM Tel IpU HEYNpPYyroM yaape.

UccnenoBanme CBs3M  paboOThl  CHIIBI €

U3MEHEHHEM MEXaHHMYSCKOM OHCPIHUU TCJia

MOJIEKVYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU. BbpoyHoBckoe
newkenne. luddysusa. Xapakrep ABHKCHUS U

B38.HMO,Z[€I>1CTBPI$I YaCTHull B€IICCTBa

Mogenu CTpoeHMs Ta30B, XKUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHWE  CBOMCTB

BCIICCTBA HAa OCHOBC 3TUX MOHCHGﬁ

Macca w™onekyn. KonnuecTtBo BelecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecwe. TemmepaTypa u €€

n3mepenue. [llkana remneparyp Llenbcus

Mopgens  uacanbHOrO  rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOU

TCOpHUHN NACAIIBHOT'O ra3a

AOcoioTHas TeMIiepaTypa Kak Mepa cpeaHen
KHUHETUYCCKOU SHCPTHUU TCIIJIOBOI'O ABUKCHUA

yactuil raza. [lIkana temneparyp KenbBruna

VpaBuenue Kianeiipona — MeHneneesa.

3akoH JlanbToHA

l'azoBbIe 3akoHBI. M30mpoLieccs B UAEATbHOM
ra3e ¢ IOCTOSTHHBIM KOJMYECTBOM BELIECTBA!

u30TEpMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,
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OGapometp

3.1.10

[IpakTrueckue paboTel. M3mMepeHue wmacchl
BO3/yXa B KJIacCHOM KomHate. MccnenoBanue

3aBUCUMOCTH MEXKAY ImapaMe€TpaMHu COCTOSIHUA

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUWKIA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOAUHAMMYECKOM CHUCTEMBI H

Coco0bI €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHs s

OHEPIUsaA OAHOATOMHOI'O HACAJIBHOT'O Ira3a

323

Buasl Ttemnonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIIUS, M3JydeHHne. TeruioéMKOoCTh Tena.
VYnenpHasgd TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPH TCILIONEPECaAIC

324

[TepBrIii 3aK0H TepMoauHamMuKu. [IpuMmenenune
IIEPBOTO 3aKOHa TEPMOJIUHAMUKU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboTsI raza

3.2.5

TermoBble mammHbl. [IpuHOUIBL EWCTBUA
TEIUIOBBIX MamuH. [IpeoOpa3zoBaHusi SHEPrUn
B  TemwioBbiX MammHaXx. KoaddumueHt
none3noro  geWicteus  (mamee —  KILJ)

terioBol mamnHbl. [k Kapno u ero KIT{

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs mporeccoB B MPHUPOJE.
TenuoBele JIBUTATEIIN. DKoJ0ru4ecKue

MPOOJIEMBI TETJIOIHEPTETUKU

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOMJIBHUK, KOHJAUIIHOHED

3.2.8

[TpakTuyeckue padboTsl. Vi3MepeHue yaenbHOi

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BbIE ITEPEXO/IbI
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3.3.1

[TapoobpazoBanue u koHAeHcarus. Mcnapenne
)41 KHIICHHUC. Y,Z[CJIBHE]}I TCILIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI

KHUIICHHUA OT JaBJICHUA

332

AOcomoTHAE W OTHOCUTEIIbHAs BIIAYKHOCTH

BOo3ayxa. HaceienHslil map

333

Trépnoe TEJO. Kpucramnmueckue u
amophHbie Tema. AHU3OTPONHS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHallbl

334

[InaBneHue W KpucCTaUIM3auus. Y IeabHas

teruioTa miasneHus. CyOaumanus

3.3.5

VYpaBHeHHE TEIJIOBOTO OanaHca

3.3.6

TexHudeckue yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YHCJIC HAHOMATECPHAJIIOB, 1 HAHOTCXHOJIOI'MH

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

DnexTpuzanus Tel. JNeKTpuueckuit 3apsa. JBa

BUA SJICKTPUYCCKHUX 3apsi10B

[IpoBoaHUKM, JHABIEKTPUKU "

MOJTyIPOBOIHUKH

4.13

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

4.1.4

B3aumopeiictBue 3apsanoB. 3akon Kynona

DJIEKTPUYECKOE noJe. HanpsioxkénnocTthb
3JIEKTPUYECKOTO MOJIA. [Ipuniun
cyneprno3unuu. JIMHMM  HanpsHKEHHOCTH

QJICKTPHUYICCKOTO ITOJIA

PaGora cunm  3IEKTPOCTATHYECKOTO  IOJISL.

ITorennuan. PasHoCTh IOTEHIINAIOB

HpOBOI[HI/IKI/I U JOUSJICKTPUKU B MOCTOAHHOM
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aNekTpuyeckoM — moine.  Jludnexktpuueckas

IIPOHUIIAEMOCTh
ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuyeckue  yCTpPOMCTBA:  AJIEKTPOCKOIL,
nr JJEKTPOMETpP, DJEKTPOCTaTHUYECKas 3alluTa,
o 3a3eMJICHHE DIIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBII TPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenne

B.HGKTPOéMKOCTI/I KOHACHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

YcaoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 AJIEKTpUYECKOro Toka. Mcrounuku toka. Cuia
TOoKa. I10CTOSIHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka Lenu
Y DNEeKTPUYECKOE COMPOTUBIIEHUE. Y AENbHOE
o COIIPOTHBIICHUE BEILIECTBA
424 [TocnenoBarenbHOE, napasuiesbHoe,
o CMEILIaHHOE COEAMHEHNE IIPOBOIHUKOB
Pabora snexTpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MoIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymmas cuna (manee — DJIC) wu
427 BHYTpPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma g 1Oo’AHOM  (3aMKHYTOM)
aieKkTpudeckon nenu. Koporkoe 3ambikanne
DneKTpoHHas MIPOBOAUMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHBIICHHUS
o METaJIJIOB oT TEMIEPATYPHI.
CBepxnpoBOIUMOCTb
420 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB
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4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U IPUMECHAs
MPOBOJIUMOCThH TOJYIPOBOIHUKOB. CBOMCTBA

p-n nepexona. [ToxynpoBogHIKOBBIE TPUOOPHI

4.2.11

OJIGKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
3H€KTpOHI/ITI/I‘{eCKaH Jucconuanius.

DIIEKTPOJIN3

4.2.12

DIIEKTPUYECKHI TOK B rasax.
CaMOCTOITEIBHBIA M HECAMOCTOATEIbHBIH
pazpsa. PaznuyHble THUNBI CaMOCTOSITEIBLHOIO

paspsana. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBaTEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BAaKyyMHBIU 1om,
TEPMHUCTOPBI u (boTope3ncTopsl,

HOHprOBOI[HI/IKOBBIfI AUOoA, raJilbBaHUKa

4.2.14

[IpakTuueckue paboThL. N3yuenue
CMEILIaHHOTO COEAMHEHHUSI PE3UCTOPOB.

N3mepenne DOJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHETro comnpoTtuBienus. HaOmronenue

AIIEKTPOITH3A

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsiemble Y1eMEHTHI COAePKAHUA

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

4.3.1

IlocTtostHHBIE MarHuThbl. B3ammojaencTBue

IIOCTOSIHHBIX MarHuToB

432

MaruutHoe ToNe. Bektop MarHuTHOH
HWHIAYKIIUHA. HpI/IHHI/IH Cyneprno3uim.

Jluann wmarnutHOM wmHAykuuu. Kapruna
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JIMHUM  MAarHuTHOM  MHAYKUMUA  TOJA

IIOCTOSAHHBIX MAarHuTOB

MarsnuTHOE 10JI€ NPOBOJHHUKA C TOKOM.
KapTuna nuHMil mosist AJIMHHOTO MPSAMOTO

MNpOBOAHMKA HW 3aMKHYTOI'O KOJBLICBOTO

433 NIPOBOJIHUKA, KATYNIKH C TOKOM. OTBIT
Opcrena. BzaumozeiicTBie NpoBOIHUKOB €
TOKOM
43.4 Cuita AMriepa, €€ MOJlyJib M HalPaBJICHHUE
Cuna JlopeHna, e€ MOIyJib U HalIpaBJICHHUE.
JIBrokeHue  3apsOKEHHOM — 4acTUUbl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. Pa6ora
cuisl JIopeHna
4.3.6 SIBIIEHUE DIIEKTPOMArHUTHOW HHAYKIHN
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKIIMU
OJIC uHayKIuu. 3aKOH JIEKTPOMArHUTHOM
4.3.8 nHaykuuu Gapanes
BuxpeBoe »anextpuueckoe mose. OJC
WHAYKIMA B TPOBOJHUKE, IBHKYIIEMCS
439 MOCTYMATebHO B OJIHOPOJTHOM MAarHUTHOM
nojue
4.3.10 [IpaBuio Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIUU.
4.3.11 O/1C camouHIyKIIMu
DHeprusi MarHUTHOTO TIOJISI KaTyIIKA C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TOJIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIC
MarHuThl, AJIEKTPOMArHUTHI,
43.14
AJIEKTPOABUTATEb, YCKOPHUTEHN
3JIEMEHTAPHBIX YaCTHUIl, UHTyKIIMOHHAS [1€Yb
[IpakTrueckue paboTHI. Nzyuenue
4315 MarHMTHOTO MOJA KaTyIIKd C TOKOM.

Uccnenosanue OelcTBUA  MOCTOSHHOTO
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MarHumrTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHCKTpOMaFHHTHOfI UHAYKOUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEFAHUA

5.1.1

Konebarenpnass cucrema. CBOOOMHBIC
kojeOaHusl. ['apMoHWYecKHe KoJieOaHUs.
[lepron, wactora, amrumtyaa u  (dasa

KoJIeOaHuit

[IpyxuHHBII MagTHUK. MaremaTu4ecKuil

MasiTHHUK

YpaBHEHHE TapMOHWUYECKUX KOJICOAHUM.
Kunematuueckoe u JTUHAMHUYECKOE

OITMCaHKE KOJIe0aTeILHOrO JABHKXCHUA

[IpeBpaiienue SHEPIruu npu
TapMOHHYECKHX  KoneOaHusix.  CBs3b
aAMILTATY b KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHWil eé

CKOpPOCTH M YCKOPCHHS

KonebGarenbupiii  koHTYp.  CBOOOMHBIC
QJICKTPOMArHUTHBIC KOHGGaHI/ISI B
UACaTbHOM  KOJeOaTeNIbHOM  KOHTYDE.
Amnanorus MCKAY MECXaHUYCCKUMHU )41
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPIruu B UACAIBHOM

KOJIeOaTeIbHOM KOHTYPE

BbIHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHuU .
Pesonanc. Pesonancnas KpHuBasl.
BrinyxieHHbIE ANIEKTPOMAarHUTHbIE

KOJICOaHUS.

[lepemennbii  TOK.  CuHYyCOMIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKA.

AMIUTMTYIHOE W JECUCTBYIOIIEE 3HAYCHHE
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CHJIBI TOKA W HaIIPSXKCHUS

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepenaya
U TOTpeOJICHHE SJCKTPUUECKON HSHEPrHUH.
DKOJIOTHYECKHE PUCKU MPHU MPOU3BOJICTBE
ANEKTPUUECKOM SHEPTUH. Kynberypa
MCIOJIb30BaHUS 3IEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
AIEKTPUICCKHI 3BOHOK, JIMHAN

QJICKTpoIepcaavd

5.1.12

[Ipaktuueckne padotel. HccrnemoBanue
3aBHCHMOCTH TEpHOJa MallbIX KoJieOaHMi
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCCHI
rpy3a. UccnenoBanue nepeMeHHOTO TOKa B
[ENU U3 TOCJIEI0BATEIFHO COSAMHEHHBIX

KOHJICHCATOPa, KaTYIIKH U Pe3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCJI0BUMA
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUs W JIAHA  BOJHEL

[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI

522

HNuTtepdepenius u nudpakius

MCXaHHMYCCKHUX BOJH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/ISJIy‘IeHI/ISI BHCKTpOMaI‘HI/ITHLIX BOJIH.
B3aumuas opuentanusa BektopoB E, B u v

B 3JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, TPETOMIICHHUE, MOIIPH3ALNS,
mudpakuus, wuntepdepenuus. CropocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana DJIEKTPOMArHUTHBIX BOJIH.
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HpI/IMeHeHI/Ie SJICKTPOMAarHuTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHI_[I/IHI:I paIII/IOCBH3I/I U TCIICBUOACHUA.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN cpebl

528

TexHudeckue yCTpPOHWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBHI, yJIBTPa3ByKOBas
JUAarHoCTHUKa B TEXHUKE M MEIULHHE,
pamap,  pagUONpPUEMHHK,  TEJIEBH30D,

aHteHHa, Tenedon, CBU-neup

53

OIITHUKA

5.3.1

[IpssMonIMHEHOE PACIIPOCTPAHEHHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBeTa

532

OtpaxkeHne cBeTa. 3aKOHBl OTpaXKEHUs
ceera. [locTtpoeHne n300pakeHHid B TTIOCKOM

3epKajie

5.33

Ilpenomnenne cBeTa. 3aKkOHBI MPEIOMIICHHS
CBeTa. AGCOMIOTHBIN NoKa3aTelb

MMPpCIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHblid yrojl MOJMHOTO BHYTPEHHETO

OTpaXKEHUs

535

Hucnepcusi cBera. CIIOXKHBIA  COCTaB

ocnoro ceera. Ller

5.3.6

Cobuparoniyie ¥ paccerBaloOlIUe JIMH3BI.
Tonkas nuH3a. POKYCHOE paACCTOSAHUE M
ONTHYECKass  CWJa  TOHKOM  JIMH3BL
[Toctpoenue n3o0pakeHUi B COOMPAIOIINX
n paccenBarmomux JuH3ax. Dopmyna
TOHKOW JHH3EL. YBEIWUEHHE, J1aBacMoOeE

JIMH30U

5.3.7

IIpenensl NPUMEHUMOCTH T€OMETPUYECKON

OIITUKHN

5.3.8

WNutepdepentius  ceera.  KorepeHTHble
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HCTOYHUKHU. Vcnosus HaOJII0IeHUS
MaKCUMYyMOB u MUHUMYMOB B
UHTEeP(HEPEHITMOHHOM KapTHHE OT JBYX

CI/IH(baBHLIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  ceera.  Judpakunonnas

peméTka. YcaoBue HaOMIOIEHUS TIaBHBIX

5.3.9 MaKCUMYyMOB npu MaacHuu
MOHOXpPOMaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JIYIIa,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
5.3.11 MHKPOCKOII, TEJICCKOII, BOJIOKOHHAS
OITHKA, T pakIMoHHas pemérka,
MOJISIPOU T
[TpakTnueckne  paboOTHL N3mepenue
5310 nokasarensi npenomienus. VccnenoBaHue

CBOWCTB  W300pakeHWii B JUH3aX.

Ha6monenue aqucnepcuu cBeta

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

I'panunel NpPUMEHUMOCTH KJIACCHUYECKOM
MEXaHUKH. ITocTynatet TEOPUH
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHILTEHHA

6.2

OTHOCHUTEILHOCTE OJIHOBPEMEHHOCTH.
3amemyieHue BpPEMEHH U COKpaIleHUe

JUTAHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl € 2HEpPrued M HUMILYJIbCOM
CBOOOJHOM YacTHUIBl. DHEPrUs TOKOS

CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKHU
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7.1.1

®otonbl. Popmyna [lmanka cBs3u 3HEPTUA
¢doroHa ¢ ero wyactoTod. ODHeprus u

UMITYJIBC (DOTOHA

OtkpeiTHE U uccnenoBanne Gpororddexra.
Omeritet - A CroneroBa.  3aKoHBI

dhoTorddekra

VYpaBHeHnue OUHIIITEHA 1A
dororddekra. «Kpacnas TpaHUIIa

dhoTorddekra

7.1.4

JaBnenne cBera. OnwiTel [1.H. JIeOenera

7.1.5

XUMHUYECKOE IeHCTBUE CBETA

TexHU4Yeckue ycTpoMcTBa: (POTOIIEMEHT,
dhoTomaTuuk, COJIHEUHAs Oarapes,

CBETOAHNO[

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OObITE
Pezepdopaa mo uccnenoBaHuio CTPOSHUS

aroma. [Iimanerapnas mozaens aroma

7.2.2

ITocTynarsl bopa. N3nyuyenue u
norjoueHne (OTOHOB TpU  TMEpexoie
aToOMa C OJHOIO YpPOBHS JHEpruu Ha
npyroi. Buasl criekTpoB. CHEKTp YpOBHEM

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BonHoBEIE cBoMcTBa YacTull. BOJHBI e
Bporiins. KopmnyckynsipHO-BOJIHOBOM
nyamusM. Jludpakuus dIEKTpOHOB Ha

KpHUCTalljax

7.2.4

CrioHTaHHOE U BBIHY>KACHHOC H3JIYUCHUC.

YCeTpoiCTBO M IPUHITUTT pabOTHI Ja3zepa

7.2.5

TexHuueckrue yCTpONCTBA: CHEKTpalbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HaGmromenue

JINHEMYaTOro CIIEKTpa
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7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIONEHUS W PETUCTpAIUU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pezepdopna mo ompeneneHuto cocraBa
pammoakTUBHOTO  m3nmydeHusi. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3TydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  TPOTOHA W HEUTpOHA.
Hyxmonnas moxens siapa I'eitzenOepra —
WBanenko. 3apsan anpa. MaccoBoe 4mciio

sapa. M3oTonsl

7.3.4

Anwda-pacna. DIEeKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacman.  ['amma-
U3ITy4YCHHE. 3akOH  paIuOaKTUBHOTO

pacnana

7.3.5

DOHeprus CBS3M HYKIOHOB B  sJIpe.

Snepubie cuibl. Jledekt macchl aapa

7.3.6

SAnepHble peakuuu. JlemeHue U CHUHTE3

sanep

7.3.7

SnepHbrit peakTop. TepMmosimepHbIi
cuHre3. [IpoGieMbl M  TEPCHEKTHUBHI
SIICPHOM  DHEPreTUKU.  DKOJOTHYECKHE

aCIEKTHI NEPHON SHEPIETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. @dyHnaMeHTaIbHbIE

B3aUMOJIEHCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAnepHBIA peakTop,

aroMHas bomba

7.3.10

[Ipaktrueckue pabotel. MccnemoBanue
TPEKOB YacTHUI| (mo T'OTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU
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8.1

Bun 3Bé&nmnoro neba. Cos3Be3musi, spKue

3Bé3I[BI, IIJIaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comnueunasts cucrema. llmaHeTrsl 3eMHOMU
TPYIIIBL. IImaHeTBI-ruradThl u Ux
CIIyTHHUKH, KapJUKOBBIE IIAHETHL. Masblie

Tena CoTHEYHOH CUCTEMEI

8.3

Comnne, dotochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3AbI, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, paauycC, TEMIIEpaTypa,
ux B3aMMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3apI  IJIABHOH  ITOCJICAOBATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY» JIJIA

3BE3]1 IMIaBHOI OCJIEI0BATEILHOCTH

8.6

Bnytpennee crpoenue 3Bé31. CoBpeMEHHbBIE
Hpe,Z[CTaBJIeHI/I}I (0] HpOI/ICXO)K,Z[eHI/II/I nu
spomror CoJHIIa M 3BE31. DTanbl KU3HU

3BE3

8.7

Mneunsii  Ilyre — Hama [amakTtuka.
CnupanbHas CTPYKTypa ["amakTuky,
pacupeneneHue 3BE31, Tra3a U IBUIM.
Ilonoxxeune wu gBwxenue CoiHIa B
lanaktuke. Ilnockas wu  chepudeckas

HOJICUCTEMBI I allakTUKU

8.8

Tuner ramaktuk. PaguorajakThku U

KBa3apbl. UEpHBIE ABIPBI B sIpax raJakTHK

8.9

Bcenennas. Pacmmupenue  BceeneHHOU.
3akon XaO6Oma. Pas0eranuve rajakTuk.
Boszpact u paguyc BceneHHoi, Teopus
Bonbmioro B3peiBa. Mogens «ropsiue

Bcenennoin». PenukroBoe usinyueHue

8.10

Macmrabnass ~ cTpyktypa  BceneHHOI.
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Meraranaktuka. Hepeménubsie mpoOiembl

aCTPOHOMHUU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) ®uszuka. 10 knacc. / Msakumes I'.4., byxosues b.b., Corckuii H.H.;
noxa pen. IlapdentreBoii H.A. — AO «M3natensctBo «lIpocBemenne», 2024.
DnekTpoHHas ¢popma yueOHHKA;

2) ®usuka. 11 kmacc. / Msxumes .., byxosues b.b., Uapyrua B.M.;
nox pex. [lapdentreBoit H.A. — AO «M3gatenbctBo «lIpocBemenney, 2024,
OnexTpoHHas popMa yueOHHKA.

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1) Baxuuna C.B. ®usuka. Bce Tembl wWKonbHOro Kypca. DOJIBINION HArJIsIHBINA
CIpaBOYHUK HIKoIbHUKA. — M.: OKCMO, 2023. — 320¢;

2) BaxHuHa C.B., Yepenosa K.T. LLKONbHbIN Kypc B HarnagHbix Tabauuax. — M.: QKCMO,
2023. —224¢;

3) I'pomuiea O.U. EI'D 24. 100 6annoB. duzuka. — M.: Dk3ameHn, 2024.-
384 c.;

4) I'pommea O.U. CoOopuuk 3amad mo ¢usuke. 10-11 wmaccer (k
yueOHukam ['.S1. Mskumesa u nap.). ®I'OC. YMK k nHoBomy OIIY. — M.:
Ox3amen, 2022. - 208 c.;

5)Kacarkuna WN.JI. ®usuka: ruapoauHaMuKa, MOJIEKYJIIpHas (U3UKa U
tepmoauHamuka. 10-11 kmaccel. — PoctoB v/l denukc, 2023. — 204 c.;

6) Kacatkuna W.JI. ®duszuka: KOHTpOJ. pabOThl: JUHAMHUKA, 3aKOHBI
HBIOTOHA, 3aKOH BCEMUPHOTO TAroteHus. — PoctoB H//: denukc, 2023. — 108
C.;

7)Kacarkuna W.JI. ®usuka: KOHTpoda. pabotel: kuHemartuka:l0-11
kiaccel. — PoctoB H/J1: @ennkc, 2023. — 141 c;

8) Kacarkuna WM.JI. ®uszuka: marHetu3Mm. 10-11 kmaccel: KOHTPOJIbHBIC
pabotsl. — PoctoB H//l: ®enuke, 2023. — 140 c.;

9) Kacarkuna M.JI. ®usuka: KOHTPOJIbHBIE pa0OThI: TOCTOSIHHBIN TOK. 10-
11 xmaccel. — PoctoB v/J]: ®ennke, 2023. — 125 ¢.;

10) Kacatkuna M.JI. ®usnka: KOHTpoi. paboThl: paboTa W MOUIHOCTS,
3aKOHBI COXpaHeHus, ctaTuka. — PoctoB H//]: ®enukc, 2023. — 142 c.;

11) Kacarkuna MN.JI. ®usuka: snexrpocraruka. 10-11 kmaccel. — PoctoB
H/[1: ®enukc, 2023. — 142 c.;
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12) Kupuk JILA. ®uszuka 10 kmacc. COOpHUK CaMOCTOSTEIBHBIX M
KOHTPOJIBHBIX paboT. — M.: Unekca, 2021. — 224 c.;

13) Kogudukatop s1eMEHTOB coaepkaHUsT W TpeOOBaHWN K YPOBHIO
MOATOTOBKMA  BBIMMYCKHUKOB  00IIE00pa30BATENbHBIX  YUPEKIACHUN IS
npoBenenus B 2024 roay eauHoro rocyaapctseHHoro sxk3amena no ®U3UKE. —
OdenepanpHas ciaykO0a 1O Ham3opy B chepe oOpa3oBaHHS €W HAYKH.
IToaroroneno: ®UIIN. — 33 c.;

14) Mapon A.E. ®usuka. 11 knacc. ba3oBsiii u yriyOJeHHbI YPOBEHbD.
Hunaktuaeckue matepuaibl. Beprukans. ®I'OC. 11 kmacc. / A.E. Mapos,
E.A. Mapon. — U3parensctBo: [poda, 2021. — 144 c.;

15) apdentreBa H.A. dusmka. 10-11 xmaccel. COopHUK 3amad 1o
¢uszuke gmsa 10-11 kmaccel: mocobuwe mna ywamwmxcsi. OPIOC. — M.
[Ipoceemenue, 2022. — 208 c.;

16) ITappentreBa H.A. dusuxa. 11 xmacc. Pabouas TteTpanp mis
nabopatopHbix padoT. — M.: Ilpocsemienue, 2023. — 62 c.;

17) Ilenareituenxko H.JI. ®usumka. 10 kjgacc: TEXHOJIOTHYECKHE KaPThI
ypokoB 1o yueOHuky I'.5l. Mskumena, b.b. byxoeuesa, H.H. Corckoro. —
Boarorpan: Yuurens, 2022. — 229 c.;

18) IlypeimeBa H.C, Patbuns E.D. T'otoBumcs x EI'D 3a 30 nmeii.
®duszuka. — U3narensctBo: O06pazoBaTenbHbie TPoekThl, 2023. — 320 c.;

19) Ilypeimesa H.C, Parouns E.DO. EI'D-2024 ®usuka: 30 BapuaHTOB
AK3aMEHaIMOHHBIX paboT. — M3naTenscTBo: ACT, 2023. - 352 ¢.;

20) PeimkeBuy  A.Il. ®uszuka. 3amaunuk. 10-11 kmn.: Ilocobue st
obmeoOpazoBar. yupexaenuit. — M.: IIpocsemenue, 2023. — 192 ¢.;

21) Caypos FO.A. ®usnka. 10 kimacc. ba3oBeiii u yriryOJI€HHBIH YPOBHHU.
Knaccuuecknii kype. Iloypounsie pa3paboTku k yueOHuky [.5I. Mskwuiiesa,
b.b. byxosuesa, H.H. Corckoro. — M.: IIpoceewmenue, 2022. — 276 c. M3nanue
B pdf-dpopmare. Pexxum poctyma: http://www.saurov-
ya.ru/Metodika/Posobiya/ Modeli_urokov_10_ class 2022.pdf  (mara
obpamenus 12.05.2025);

22) CaypoB FO.A. ®uszuka. 11 knacc. ba3oBblit U yriyOn€HHBIN YPOBHH.

Knaccuuecknii kype. Iloypounsie pa3paboTku k yueOHuky [.5I. Mskwuiiesa,
b.b. byxosuesa, B.M. Hapyruna. — M.: IIpocBemenue, 2022. — 276 c. U3nanue

B pdf-popmare. Pexum JOCTyIa: http://www.saurov-
ya.ru/Metodika/Posobiya/Modeli_urokov 11 class 2022.pdf (maTa oOpamierus
12.05.2025);

23) CrpaBounuk B Tabnunax. ®usmka, 7-11 ki, ®I'OC. — M.: Aiipuc-
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npecc, 2023. - 32 c.;
24) CpaBounuk no ¢usuke. 7-11 ki./Tpycoa M.C. — M.: BAKO, 2022.-
96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. IlpunoxeHue Ha 3JEKTPOH. HOcUTene: K yueOHuKy ®Pusuka. 10 kimace
U1 001eo0Opa3oBaT. opraHu3anuii: 6a3oBblii U NpoduabHbIA ypoBHU. / .5
MsxumeB, b.b. byxoBueB, Corckuii H.H. — AO «UM3parenbcTBO
«ITpocsemenue», 2020.

2.  DJexTpoHHble O00pa3oBaTENbHBIE PECYpChl, JOMyLIEHHbIE K
MCITOJIH30BAHUIO TIPH PEATM3AIIMN UMEIONTUX TOCYAAPCTBEHHYIO aKKPEAUTAIIHIO
o0pa3oBaTenbHBIX MPOTPaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero oOmero oOpa3oBaHus TpuKa3oM MuHNpocBemenus Poccuu oT
18.07.2024 Ne 499:

- @uzmka. 10 knacc. — ®I'AOY AIIO «Axkanemus MUHOPOCBELICHUS
Poccuny;

- @uzmka. 11 kmacc. — ®I'AOY AIIO «Axanemuss MUHOPOCBELICHUS
Poccuny;

- ®usmuka, 10-11 xmaccel. — 'AOY BO MI'TIY;

- Harnsgnas actpoHomus. OBomouust Beenennoit. 11 kmace. - OOO
«IK3aMeH-Meaua;

- ActpoHomus. DNeKTpOoHHbIN yueOHbIH Kypc mias 10 - 11 kmaccos. -
000 «Axanemusi-Menuay;

- OOmako 3uanuii. Iloaroroska x EI'D. ®wmsmka. 11 kmacc. — OO0
«OU3UKOHY;

- Tpenaxep «OOnako 3HaHmit». ActpoHomus, 11 xmacc. — OOO
«®Duzukon JIady.

3. OtkpeITIe  OOIIEAOCTYNHBIE  00pa3oBaTENbHBIE  MaTEepUAIIbI,
pa3MelieHHbIe Ha HH)OPMAIIMOHHO-00pa30BaTeIbHBIX OPTAIaX:

https://m.edsoo.ru/ - bubmmoreka 1udpoBOro  00pa30BATEIBLHOTO
kontenTa (bubnuoreka I{OK);

http://school-collection.edu.ru/catalog/ - Enunas xommekmus mudpoBhIX

00pa3oBaTeILHBIX PECYPCOB;
https://edu.skysmart.ru — 3T0 poccuiickas y4deOHas OHJIaWH-TUIaTdOpMa
JUISL yIalieHHOTo o0y4eHus ydammxcs 1-11 kimaccos;
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https://urok.apkpro.ru — O6meaoctynHas 6ecriaTHas OUOIMOTEeKa
1 poBoro 00pa3oBaTEILHOTO KOHTEHTA 10 BCEM TeMaM IIKOJbHON
MIPOTPAMMBI;

https://urok.lc.ru/library/physics/fizika 7 11 klassy/ -  bubmmoreka

MHTEPaKTUBHBIX MaTepuanoB. ®u3suka, 7-11 knacc;
https://nsportal.ru/shkola/fizika/library - OGpa3oBaTenbHasi CoOIHAIbHAS

ceTh. Pu3uKa;
https://resh.edu.ru/subject/28/10/ - Poccuiickas 3J€KTpOHHas IIKOJA.
®dusuka, 10 ximacc;

https://resh.edu.ru/subject/28/11/ - Poccuiickass 3IEKTpOHHAS IIKOJA.

®dusmka, 11 kmacc;
https://testedu.ru/test/fizika/ - OO6pa3oBaTenbHbIE TeCThl. TeCThl TIO
¢busuke;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOnuk. duznka
(Metoauueckas nomoriib. Beounapsi. Kypcesl. Katanor);

https://uchitel.pro/ - Yuurensllpo. KoncnekTsl o npeamery «Duzukay.
Nzydyenne @usnkn mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3a7ad.
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