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MNOACHUTEJBHASA 3AIINCKA
Pabouas mporpamMmma coctaBjieHa Ha OCHOBE:

1. ®denepanbHOro rocyJapCTBEHHOTO 0Opa30BATEIBHOIO CTaHJIApTa CPEIHEro
obmero obpazopanus (IIpukaz Munucrepcta npocemieHuss PO or 31.05.2021
Ne287 ¢ uzmen. ot 22.01.2024);
2. OcHOBHOH 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
MAOY Ab6atckas COII Ne 1, npoTtoko:n negarorudeckoro copeta ot 30.08.2023 r.
Ne 18, ¢ u3m. ot 23.05.2025;

3. IIpuxaza Munnpocsemenus: Poccun ot 26.06.2025 N 495 "OG6 yTBepkIeHUU
(denepasibHOrO TMeEpedHs Y4YEOHHMKOB, JONYIIEHHBIX K MCIOJB30BAHUIO TIPH
peanu3aluMyd HMEIIIMX TOCYJapCTBEHHYIO AaKKpeIUTaluio o00pa30BaTeIbHbIX
OporpaMM HayajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero O0OIero
o0Opa3oBaHUs OpraHu3aLNsIMH, OCYLIECTBJISAIOIUMU 00pa30BaTeNbHYIO
JEATEIBbHOCTh U YCTAaHOBJIEHUS IIPEIEIBHOIO CPOKA MCIOIB30BAHMS UCKIHOYEHHBIX
y4eOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMU y4€OHBIX TOCOOUi";
4.Yuebnoro miana MAOY Aobarckas COUI Ne 1 na 2025 — 2026 y4ueOHbIH T0O1;
5.@enepanibHOM  paboueld mporpaMMmbl MO  y4eOHOMYy mpeametry «Dusuka»
(6a30BbIl ypoBeHb) s 10-11 kiraccoB oOpazoBaTeIbHBIX OpraHU3AINI

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUWA M TPeOOBaHWIl K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOUM 00pa3oBaTeNbHOM Mporpammebl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHIENIMM TpenofaBaHus yueOHoro npeamera «®dusuka» B oOpa3zoBaTelbHBIX
Opra"u3anusax Poccuiickon denepanum, pean3yromux OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopmepxaHnue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonuxcst 10—11 kimaccoB npu oOyueHuun
ux ¢u3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTHIBAET HEOOXOAUMOCTh peajU3ali MEXKIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMHU yU4e€OHBIMU MTpeMeTaMu. B Hell onpeenstoTcss OCHOBHBIE
LEeIU U3y4eHus: (GU3UKHU Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus, MJIaHUPyEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3mKe BKIIOYAECT:

e TUIAHHPYEMBIE PE3yIbTaThl OCBOECHUS Kypca (pU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;



e cojzepkaHue yueOHoro mpeamera «Pusnka» mo rojgam o0ydeHusl.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LIkonpHBIN Kype (GU3UKH — cCcTEMOOOpa3yroIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHEH,
busngeckoir reorpadmeir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B cpepe IHEPTETUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue
(U3UKHM BHOCUT OCHOBHOM BKJIaJa B (POPMHPOBAHNE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy kypca (pu3mku 1u1st ypoBHSI CpEHETO 00111ero 00pa30BaHus MOJI0KEH
pSA Ui, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3HKU
oObeaUMHEH BOKpYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
oJIe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICICHHUE CBSI3M Pa3BUTHUS
(buU3HMKHU C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnosaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMU 3JI€MEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IPEICTABICHUSX O IPUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHIA, TSl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJEHUI U MPOLIECCOB).



CucTeMHO-IeSITEeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITETbHOCTH O0YYaroIINXCs.
Ji1s 6a30BOr0 ypOBHS Kypca PU3UKU — 3TO UCIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX PabOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObEIUHEHBI B OOIIMUNA CIHUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Briienenne B yKa3aHHOM TI€pedHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX TSt
KOHTPOJIS U OLIEHKH, OCYIIECTBIIACTCA yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHMPOBAHUS M OCHallleHus kabuHeta ¢usuku. [Ipu
3TOM oOOecreunBaeTcsl OBJaJCHUE OOYy4alolMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICNAOBAaHUS 3aBUCUMOCTENH (PU3NYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM A1 pacu€THBIX 3a]]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
¢u3nyecKol MOAENbI0, MO3BOJISIOIIME MPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUA W3
pasHbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OoOBbsSICHEHHE TPOTeKaHWs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYXKaIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKOW MOAENU A CUTYyallMH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30BbI YpOBEHb Kypca (PUM3HKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IKKJIA. B xabuHeTe HU3MKMU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(bU3HMKe YUEHUUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHKUE.

JlemoHCcTpaliMoHHOE  000pyAoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe M0 (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMSI M3y4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUICKTHI
7a00paTOPHOTO O0OPYIOBAaHUS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHA.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:



dbopMUpOBaHHE WHTEpeca W CTPEMIICHHS OOYYAOIIUXCS K HAydHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTE/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC IMO3HAHUS U (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPYKAIOIIHM SIBJICHUSIM;
(dbopMUpPOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3y4eHHUsI OCHOB
CTPOCHHMSI MaTepHH U ()YHTAMEHTABHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHHEe YMEHHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHHUEM
(bU3HYECKUX 3HAHUH U HAYYHBIX J0Ka3aTeIbCTB;

dbopMHpOBaHHE TPEACTABICHUN O POJU (U3UKU IS Pa3BUTHS APYTHX
CCTECTBCHHBIX HAyK, TECXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Lened 00ecreunBaeTCsl pElIeHHEM CIEIyIOIMX 3aad B
npouecce U3y4eHus Kypca GU3NKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUH 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHUKY, MOJEKYJIApHYIO (U3BHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;
dbopMupOBaHUE YMEHHUI TPUMEHATh TEOPETUUECKUE 3HAHUA IS
OoOBbsSICHEHUS (PU3MYECKUX SBJICHUH B TIPUPOJEC M IS TPUHATHS
MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOW )KU3HU;

OCBOEHHE CIIOCOOOB PpEIICHUs Pa3JIMUHBIX 3ajlad C $BHO 3aJaHHOMU
dbuznyeckoil MOJEbl0, 3aJad, MOJpa3yMEBAIOIIUX CaMOCTOSITEIIbHOE
co3/laHue (PU3HUECKON MOJCIH, aJICKBATHOM YCIOBHUSAM 3aJ1a4H;
MOHMMaHUEe (U3UYECKUX OCHOB M TMPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAOIIYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSTEIBLHOIO IUIAHUPOBAHUS W TMPOBEACHUSA
(U3UYSCKUX SKCIEPUMEHTOB, aHAIM3a W WHTEPIpPETalluk HH(POpPMAIUH,
ONpPEAETIECHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHU ISl Pa3BUTUS YMEHUM MPOEKTHO-UCCIIECIOBATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE CPEAHEro OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 yacos (2 4aca B HEZeN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IpOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJIbHBIX
0COOEHHOCTEN 00yJaromIMnXCsl.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HNccnenoBaHne COOTHOLIECHHUSI MEXAY IyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoii 3akon HeroTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas KocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (1moxosi, CKonapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumaneHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. MoOAEnu CTPOEHHsSI Ta30B, JXKHAKOCTENM U
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [locTositnaas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lanpToHa. M30ompoliecchl B Wa€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT Moie3Horo
nevictBus TerwtoBoil mamwmHbl. [{ukn KapHo um ero xosddummeHT moie3Horo
JNENUCTBUS. DKOJIOTMUECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT MO ainabaTHOMY PACUIUPEHUIO BO31yXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenune HarpeBaHus U MIaBJIeHUS KPUCTAUTMYECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIeCcKuid 3aps. [[Ba Bua 3MEeKTpUUECKUX 3apsiIOB.
[IpoBOAHUKM,  JUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM Toiie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DaeKTpOoEMKOCTh MIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3y4yeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napabona, runepOosia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUJIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAasl 3alllMTa, 3a3eMJICHHUE D3JEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoeiiCTBIE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [[pHHIIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKHMW. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUOHUM I1OJIS
IIOCTOSIHHBIX MarHuTOB.

MarnutHoe T0JI€ TOpPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHUTHOTO TOJI JUIMHHOTO MNPSMOrO INPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. J[BHKeHUE 3apsHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM 1oJie. PaboTa cuisl JlopeHna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYLIas cujia
CaMOMHYKLIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmojeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amrnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJI€OaHMUA.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruy Npy TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHhHOM KOHTYDE.

[IpencraBienne o 3aryxarouux kKojieOaHusIX. BbIHYKJ€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennplii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, FEHEPATOP NEPEMEHHOTIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, 1udpakimus,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus ¥ IpesIoOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTON KoJeOaHuH.



HccenmenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiyie u paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30i1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaAOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemi€tka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moelb CBETOBOAA.

HccnenoBanrie CBONCTB U300pKEHU B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOUIBIO NPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipu3anuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

W3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHUIIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.
OTtkpoiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

dbororddexra. YpaBHenue DiinmrertHa s Gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTonaTuMK, COTHEUHasi OaTapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3ddeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHoBbIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrogenue IMHEeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  Bnusnue
PaJOAKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHOU SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKkue yCcTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpeKoOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBIDKCHUE.

ConuHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM NOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3BE€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HUCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOyIIapHs U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTyp 1 00BhEMA TElI.

buonoeus: »nextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTUNICCKON PEETKH, CIEKTPATbHBIA aHATH3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBHU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3WKa» HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpeaMeTa «DU3nKa» AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I1IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpPECax TI'PakIaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOWIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYEeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBHUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

paclIMpeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M TMPOTUBOPEUUS B  pacCMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OIEHUBATh PUCKH TOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEUICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHSATUSIMH U METOIaMU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIhCTBAa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBbIKAMH IMOJIy4€HUS MH(GOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONBb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKMX HOPM, HOPM HH(DOpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX,aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy nIpeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU IESTETHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallUd M  CMAr4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPIAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUUA HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBIISITh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JAcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBbIX JEUCTBU M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUs TNYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MMPOTPAMMBI 110
buszuke g ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIEHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HYMOIIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kacce nmpenMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUalIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, JKUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U



IEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKXKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKHIKOCTEH W TBEPABIX Tel,
U3MeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, TJIaBJICHUE, KPUCTAUIU3aIus, KHUIEHHUE, BIAKHOCTb
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICUCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHIeCKas
paboTa, MexXaHWYecKas MOIIMHOCTh;, NPH ONMHUCAHWW TIPABWJIBHO TPaKTOBATh
(bU3MYECKU CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS UM €IUHMUIIbI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (DM3UYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIWYMH, WX
0o0O3HAaUEHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHM3NYECKUE BETUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB,
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUECKHE MPOIECChI U SBIICHUS, UCIONB3Ys (PU3HUCCKHEC
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéra, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ta30BBIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
NEKTPUUECKOTO 3apsifga, 3akoH KyloHa, TpU ATOM pPa3indarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOT0 UCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmyarpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pY0BaHUs, IPOBOAUTD OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (QU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIUIl ¥ TpaUKOB, IETaTh BEIBOJBI 1O Pe3yIbTaTaM UCCIIECIOBAHUS;

cobJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUIN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIM3a YCJIOBHs 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPAWBATh JJIOTUYECKH HEMPOTHBOPEUYHUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOH HWHGOPMALIMM, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTydaeMyto HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM MKU3HU IS
oOecnieueHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMu U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pPOJib U MeCTO (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHONW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOACH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YAd (PU3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUN 3apsl, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOoJsA, cuina Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIA JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBICII HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHS M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUYEHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl Jlopenna;

CTPOUTh UM OIHMCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MPHU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U JOPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBIISAThH MPSAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4u
BBEIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIUYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-NIOMYJIAPHOM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIi COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B IPYIINE C BHIMOJHEHUEM PA3IUYHBIX COLUATIBHBIX POJIEH,
MJIAaHUPOBATh Pa0OTY IPYIIIbI, PAllMOHATBEHO pacipeaeisiTh 00SI3aHHOCTH U

HJIaHI/IPOBaTB JACATCIIBHOCTD B HeCTaHI[apTHBIX CI/ITyaHI/ISIX, AJICKBATHO OLICHHUBATH
sk IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KVIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl Cpe/IHero 001ero 0opa3oBaHusi
pe3yjabTara

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib W MeCTOo (U3UKH B

101 (GbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH

' COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B MPAKTUUYECKOU A TEIHHOCTH
JTonen

YuuThIBaTh TPAHUIIBI MPUMEHEHHS U3YYECHHBIX (PU3UUECKUX MOJIEICH:

MaTepuaibHas TOYKa, WHEpIHAIbHAS CHUCTeMa OTCUYETa, abCOFOTHO

10.2 TBEPAOE TEJO, UCATBHBIN I'a3; MOJAEIN CTPOCHHUS ra30B, )KUIKOCTEN U

TBEPABIX Te€J, TOYCUHBIA JJIEKTPUUECKUHM 3apsii — IIPU PELICHUU

bu3uIecKuX 3a1a4




10.3

10.4

Pacno3naBaTh pu3ndeckue siBieHus (Iporecchl) u 00BSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETUYECKOW TEOpUH
CTPOCHMsSI BELIECTBA M JJIEKTPOJAMHAMUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, JABMKEHHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJACHCTBHUE TEI;
mup¢ys3usi, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE IHKHUJIKOCTEH U
TBEPABIX TN, U3MEHEHHWe O00bEMa TeJl NpU HarpeBaHUU
(oxJ1aX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApEHUe, KOHJEHcallus,
IUIaBJICHUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHUE JaBJICHHUS Ta3a IMpPH €ro HarpeBaHUM B 3aKPBITOM
cocysle, CBS3b MEXIy IapaMeTrpaMHM COCTOSHUS ras3a B

HU30IIpOoLCCCax; JICKTpUu3auusAa TCI, B3aMMO/JICHCTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BU)KEHUE, HUCHOIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPAMUHATA, IIYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, HMIIYJIbC TeElla, KUHETHYECKas DJHEprus,
NOTEHIMAJbHAsE HHEPIus, MeXaHWdeckas paboTa, MeXaHHYecKas
MOIIHOCTb; INPH ONMCAHUM IPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EAUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYTuMHU BCINYUHAMU

10.5

OnuchiBaTh HM3yYEHHbIE TEIUIOBBIE CBOWCTBA TE€l U TEIUIOBBIE
SBJICHUS, HUCHOJb3ys (U3MUYECKHE BEIUYMHBI: JaBJIEHUE rasa,
TeMIIEpaTypa, CpeAHssd KUHETHYECKas DJHEpPrus XaoTHYECKOIo
JIBW)KEHUS MOJIEKYJ, CPEIHEKBAJPAaTHYHASI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTPEHHsA OJHeprusa, pabora rasa,
KOA(UIIUEHT MOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTelNs; INpH
ONMMCAaHWU  MPAaBWJIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAUEHHS U €AMHUIIbI, HaXOJIUTh
GbopMynbl, CBS3bIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C

APYruMu BCIIMYHUHAM

10.6

OnucelBaTh M3yYEHHBIE DJIIEKTPUYECKHE CBOMCTBA BElIECTBA U
AIIEKTPUUYECKUE sBIEHHUS (IIPOLECCh), MCIONB3Yys (U3NUECKUE
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsii,  DJIEKTpUUYecKoe  IoJe,
HaIpsOKEHHOCTh MOJS, MOTEHLIMAN, Pa3sHOCTh IOTEHUUAJIOB; IpPH
OMHMCAHUM  TMPABUIBHO  TPAKTOBaTh  (PU3UYECKHA  CMBICHT
UCTIOJIb3YEeMbIX BEIUYMH, UX O0O3HAYCHMS W €AMHUIIBI; YKa3bIBATh
(bopMyIIbl, CBS3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIUUUHY C APYTUMU

BCJIIMYHNHaAMU




10.7

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCH M SBJICHHS, WCIONb3YS
(dbu3nyYecKre 3aKOHBI U MPUHIUIIBL: 3aKOH BCEMHUPHOTO TSATOTeHHUS, I,
IT u IIT 3akoHbl HhIOTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOU SHEPTHH,
3aKOH COXpaHEHUS UMITYJIbCA, TPUHIIUII CYTIEPIIO3ULIUN CUJT, TIPUHIUI
paBHOMpaBUs HMHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO IBMXKEHUS MOJEKYJ C
a0COTIOTHON TeMIEpaTypoil, MepBbId 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHMsI AJIEKTPUYECKOro 3apsiaa, 3akoH Kyrona; mpu 3tom
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIPQXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHATD OCHOBHBIC TPUHIUIIBI JACHCTBUS MAIlMH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; paszIu4aTh YCIOBUS HUX O€30MacHOTO

HUCIIOJBb30BaHUs B HOBCGI[H@BHOﬁ JKHU3HHU

BBIMIOTHATE SKCTIEPUMEHTHI IO UCCIICTOBAHHUIO (PU3NIECKUX SBICHUM
H IpoHeCCOB € UCIIOJIb30BAHUCM IIPSAMBIX U KOCBCHHBIX H3MepeHHfI;
npu 3TOM (GOPMYITHPOBATE TPOOIEMY (3a/1a4y) M TUIIOTE3Y YIEOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY U3  IPEUIOKEHHOIO

06OPYI[OB8.HI/I$I, MMPOBOAUTD OIIBIT U (l)OpMy.]'II/IPOBaTB BBIBOBI

OCYH_IeCTBJ'IHTB NpsAMbI€C W KOCBCHHBIC UN3MCPCHUSA (I)I/ISI/I"ICCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHA HOI‘pGHIHOCTGfI I/ISMCpCHI/II\/'I

HccnenoBaTh 3aBUCUMOCTH MeXAY (GU3NYECKUMHU BEIHMUYMHAMU C
MCIIOJIb30BaHUEM MPSAMBIX H3MEPEHMI; MPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (UMKCHUPOBaTh PpE3yJbTaThl MOJIYYEHHOH 3aBUCHUMOCTHU
¢bu3nUecKrux BeIMYUH B BHJIE TaOIUI U TpadUKOB, eaTh BHIBOJBI 110

pe3ysibTaTaM HCCIeI0BaHUs

CoOmoate mpaBwia 0e30MacHOro Tpyla TMpU  MPOBEICHUU
UCCIIEIOBaHUM B paMKax Y4eOHOTro DJKCIIepUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOM U MPOEKTHOM JEATEIBHOCTH C UCIOJIb30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TaOOpaTOPHOrO 000PYAOBAHUS

10.13

Pematp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3UYECKOM MOJIENbIO,
UCTIONB3YS (hPM3MUECKHUE 3aKOHBI M MPHHIIMIIBI; HA OCHOBE aHAlIM3a
YCJIOBHS 3a7laud  BBIOMPATh (PU3WUYECKYIO MOJECNb, BBIJACIITH
(bu3nvecKre BETUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ PelIeHNUs,
MPOBOJUTh PAacy€Thl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO

3HA4YeHUs1 PU3NUECKOM BETHMUMHBI




10.14

Pemlate  kauecTBEHHbIE  3aJaud:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUHN C ONTIOPOM HA U3yUYEHHbIE

3dKOHBbI, 3dKOHOMCPHOCTHU U (l)I/ISI/ILIeCKI/Ie SIBJICHUS

10.15

Hcnonb30BaTe MpU pelmIieHHMH Y4YEeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU [UIsl IOUCKA, CTPYKTYpPUPOBAHMS,
MHTEPIIPETAllMM U TPEICTaBICHUS Y4eOHOW W HAy4YHO-NOMYJISIPHON
uHpOpPMAaLIKH, TTOTYIEHHONW U3 PA3TUYHBIX HCTOYHUKOB; KPUTHYECKU

aHAJIU3UPOBATH MOTY4aEMYyIO HH(POPMAIUIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTe TeOpEeTHUUECKUE 3HAHUA 1O (PU3MKE B MOBCEIHEBHON
KU3HM Juid  o0ecredeHus O€30MaCHOCTH INpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpPaHEHUS
3I0pPOBbSI M COOJIOAEHHS HOPM SKOJOTMYECKOTO IIOBEICHHS B

OKpYXKaroIie cpene

10.18

11 KUIACC

Kon
NMpoBepsieMoro
pe3yJjbrTara

11.1

PaGoTaTh B rpyme ¢ BHIIIOJHEHUEM Pa3IMUHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPaCHpenessTh
00s13aHHOCTH U IUIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJ€KBaTHO OLIEHMBATh BKJIaJ Ka)XKJOTO U3 YYaCTHHKOB

IPYIIHI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpax poJdb M MeCTO (U3HKH B
(GhOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B MPAKTUYECKOU AEATETHOCTH

Jro/1eH, IeTIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuTHIBaTh IPaHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOIETEH:
TOYEUYHBIN DJIEKTPUYECKUN 3apsNl, siIepHas MOJEIIb aTOMA, HYKJIOHHAs

MO/JIEJIb aTOMHOT'O Siipa MPH peleHNH (rU3nYecKux 3aaa4

11.3

Pacnio3naBath u3ndeckue siBIeHUS (IIPOLIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB OJJIGKTPOJAMHAMUKH U  KBAaHTOBOM  (DU3HKH:

QJICKTPHUYECCKasd IMPOBOAMMOCTL, TCIIJIOBOC, CBETOBOC, XHMMHYECKOC,
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MAarHUTHOE  JIEUCTBUS  TOKAa,  B3aUMOJECWCTBHE  MArHUTOB,
AIIEKTPOMArHUTHAs WHAYKIMS, JEHCTBUE MAarHUTHOTO TIOJ Ha
MPOBOJAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, 3JIEKTPOMarHUTHbHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXkeHHe, TMpeliomMiieHHe, uHTepdepeHuus, audpakuus u
HOJISIPU3ALUs CBETA, JHUCIIEPCUs CBETa, POTOINEKTpUIecKuil 3dext
(botoaddexT), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CHEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHAas

PaAMOAKTUBHOCTh

OnuceiBaTh U3YyYEHHBIE CBOICTBa BelIeCTBA (AJIEKTPUUYECKUE,
MarHUTHBIE, ONTHYECKUE, TEKTPUIECKYIO IPOBOIUMOCTD PA3IMYHBIX
Cpell) M DJIEKTPOMAarHUTHbIE SBJIEHMS (IIPOLIECCHI), HCHOJIb3Ys
dbusznyuecKkue BENUYHMHBI: OJCKTPUUECKUU 3apsj, cujla TOKa,
AIIEKTPUYECKOE  HAMpPSIKEHHE, OSJIEKTPHUUECKOE COMPOTHUBIICHUE,
pasHocTh noreHuuanos, IJC, paborta Toka, UHIYKIUS MAarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, MHAYKTUBHOCTb KAaTYIIKH,
SHEPrusl IEKTPUUECKOr0 M MarHUTHOTO MOJEH, Mepuoa U 4acToTa
KoJieOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsiji U CHJIa TOKA B ITPOIIecCe
TapMOHHUYECKHX  DJJEKTPOMAarHUTHBIX  KoJjeOaHWH,  (oKycHOe
paccTosiHUE U ONTHYECKas CUJIa JIMH3bI, IPU OMUCAHUU NPABHIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCHOJNb3yEeMbIX BEJIWYMH, HX
0003HaueHWs] W EAWHUIIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYMHAMU

11.5

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCIIONB3Ysl (PU3NYECKHE BEIMYMHBI: CKOPOCThH 3JEKTPOMAarHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETA, SHEPTUsS U MUMITYJIbC (OTOHA,
NEpPHOJI IIOJIypaciajga, JHEPTrUs CBSA3H aTOMHBIX S€p; IPU ONMCAHNUU
NpaBUJIbHO TPakTOBaTh (U3MYECKUI CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUsS U EJUHUIbI; YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (U3MUYECKYI0 BEIMYUHY C JPYTrUMH

BCIMYMHAMM, BBIYHUCJIATE 3HAYCHUC (I)HSH‘-ICCKOﬁ BCIIMYHUHBI

AHanu3upoBath (U3UYECKUE TMPOIECCHl U SBJICHHS, HCIOIB3YS
¢bu3nYecKkne 3aKOHBl W MPUHIOMINBL 3akoH Owma, 3aKOHBI
MOCJE0BATEIHOTO U MapaluIeIbHOTO COEIMHEHHUSI MPOBOIHUKOB,
3akoH /[»oyia — JIeH1a, 3aK0H 3JEKTPOMAarHUTHOW UHIAYKLIUH, 3aKOH
MPSIMOJIMHEITHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~TMPEJIOMJICHUS CBETa, ypaBHEHHE OWHINTEHHA I

dboTodrddexra, 3aKOH COXpAHCHHUS DHEPTUM, 3aKOH COXPaHEHUS




11.7

11.8

UMITyJIbCA, 3aKOH COXPAaHEHHUS D3JIEKTPUYECKOIo 3apsjia, 3aKOH
COXpAaHEHUsT MaccoBOr0 4YHucila, HocTynarsl bopa, 3akoH
pPaAMOAaKTUBHOTO paclaja; MpU O3TOM pa3iuyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuLIbI, 06JIACTH) TPUMEHUMOCTH

OnpenensaTh HamnpaBieHHE BEKTOpa HHAYKIUHM MarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia
CtpouTh ¥ ONUCHIBATH M300pa’KE€HHE, CO3AaBAEMOE ILUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BEITIOTHSATE AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UYECKUX SIBICHUI
U TIPOIIECCOB C HMCIIOIH30BAHUEM IPSMBIX ¥ KOCBEHHBIX U3MEPCHHUIA,
pu 3ToM GopMyIUPOBaThH NMpodieMy (3a7ady) U TUIOTe3y yueOHOro
DKCIEPUMEHTa, CcOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOIO
000pyI0BaHUsI, IPOBOJUTH OTBIT ¥ POPMYITHUPOBATEH BHIBOIBI

OCyIecTBIATh TMPSMbIE W KOCBEHHBIC H3MEpPEHUs (HU3HUSCKUX
BEJIMYMH; TIPYU 3TOM BBIOMpATh ONTHMAIBHBIA CIIOCOO M3MEPEHHS U

HCIIOJBb30BaTh N3BCCTHLIC MCTOAbI OLICHKHU l'IOl"pCIJ.IHOCTCfI I/I3MepeHI/II>'I

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEJTUYHH C UCIIOIH30BAHUEM
NpSMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
buKcUpoBaTh PE3yNbTaThl MOTYYCHHONH 3aBHCHUMOCTH (PU3NYECKUX
BEJTMYUH B BUJIE TAOIUIT U TPpaUKOB, JI€TaTh BHIBOBI IO PE3yJIbTaTaM

HCCIIEIOBAHUS

11.12

11.13

11.14

Cob6mronate mpaBuia 0€30MaCHOrO Tpyda TMpU  TMPOBEIAEHUU
UCCIe0OBaHUN B paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-
MCCIIEIOBATEIbCKOM M TPOEKTHOM e TEIIbHOCTH C UCII0JIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pematp pacu€THble 3a/1a4u ¢ SBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI W TPUHIMIIBI; HA OCHOBE aHaIu3a
YCJIOBHS 3a7aud  BBIOMpATh (PU3WUECKYIO MOJIENb, BBIICIATH
buznuecKre BeIHMUUHBI B (OPMYIIbI, HEOOXOTUMBIE TSI €€ pelIeHHUs,
MPOBOAUTH PACUYE€Tbl W OLEHUBATH PEAIBHOCTH IOJYYEHHOIO

3Ha4YCeHMS (PU3NUECKONU BETMUHNHBI

Pemate  KayecTBEHHbIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHHI C OOPOM HAa N3YUYECHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HBH‘IeCKI/IC SIBJICHUS

11.15

Hcnonp3oBaTh Mpu pelIeHWHd Y4YeOHBIX 3aJad COBPEMEHHBIE

UH(POPMALIMOHHbIE TEXHOJOTMH ISl TOUCKA, CTPYKTYPHPOBAHUS,




MHTEPIIPETAlMY U IPEICTaBICHUS Yy4€OHOW M HAy4YHO-IOMYJISPHON
uHpOpMAaLIKH, TTOTYYCHHOW U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJTyYaeMyto HH(OPMALIUIO

11.16

11.17

OOBSICHATH MPUHIUIBI ACUCTBUS MAIluH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHsS MX O€30MacHOr0 HCIHOJIb30BAHUS B
IIOBCEIHEBHOM JKHU3HU

[TpuBOANUTE MpHUMEpPH! BKJIaJa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcronp30BaTh TEOPETHUECKUE 3HAHUS MO (DPU3HMKE B IOBCEIHEBHOU
KU3HU i obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMd M TEXHUYECKHMMH YCTPONCTBAMH, I COXpaHEHHS
3I0pPOBbS M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B
OKpY>Karollen cpee

PaboTarpb B rpymnme ¢ BBIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYNIbBI, PAlMOHAIBHO  PACHPEICIIAThH
00s3aHHOCTH ¥ IUIAHUPOBATh JEATENILHOCTh B HECTaHJIAPTHBIX
CUTYyaIlHsIX, a/IeKBaTHO OIEHWBATh BKJIAJ KaKIOTO M3 YYaCTHHUKOB

TPYIIIBI B PELLICHHE PacCMaTpUBAaEMOM MPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1

1.2

®usuka — Hayka o npupoxae. Hayuneie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnmn coorBerctBud. Pome m mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeTEIbHOCTH JTI0AeH

MEXAHHKA

2.1.1

2.1

2.1.3

##HParttHKUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHus. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, MX IMPOCKIUU Ha OCH
CUCTEMBI KOOPJAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE IBIKCHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHUs

MaTepUaIbHOU TOUKH OT BpEMEHU




514 CBoOogHoe majienue. Y CKopeHue
o CBOOOIHOTO IaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JNBUKEHHE  MaTepUaJbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
2.1.6 JIBUDKEHUE CHApsIIOB, IEMHbIE U PEMEHHBIE

nepenadn

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHOH  ckopoctH.  MccienpoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JIBJKEHUHU C HadaJbHOMN
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

N3yyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#Part# IMTHAMUKA

[lpunnun ~ otHocurenbHocTH  [amumies.
221 IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

552 Macca tena. Cuna. [IpuHnyn cynepno3sunuu
o cui

2 Bropoii 3akoH HeroTOHa M1 MaTepUalbHON

023 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BceMHpHOro Tsarorenus. Cuna
224 TsbkecTd. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUST M CHJla TPEHUS  IOKOS.
Koaddunuent tpenus. Cuma conpoTHBICHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI IIOAIINITHHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JedopMUpYyeMOil TMpYyKUHE U PE3MHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

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

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHeHus wummnyinsca B HCO.
o PeakTuBHOE ABMKEHNE
233 Pabota cuibl
234 MoImHOCTh CHIEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
36 SHEPTHs yIpyro nehopMUpOBaHHOM

NPYKUHBI. HOTCHI_II/IaJIBHaH SHEpTrHUd TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKON SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJa

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
###Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

3.1.1

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. {udpdysus. Xapakrep ABHKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, KUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

Macca monekyn. KommdecTtBo BemecTsa.
[Toctosinnas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.1.5

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBW>KeHUd vactul rasza. lllkama temneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaabTOHA




3.1.8

I"a30BBIC 3aKOHEI. I/IBOHpOHCCCH B N€aJIbHOM
ra3€¢ C IOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

n30TepMa, U30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOsIHHUA Pa3pPCKCHHOI'O rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHSISI
OHECPIua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIECPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  aevicteus  (mamee —  KIIM)

teroBoi MammHel. [ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTUUECKUE

pOoOIEMBI TETUIOIHEPT ETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD




33

4.1

3.2.8

[IpakTuueckue paboTHI. N3mepenne

YAENBHON TEIIIOEMKOCTH

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOIJIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HachlmeHHslii map

333

Teépmoe Temo.  Kpucramimueckue U
amop¢Hble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJIBI.

COBpeMeHHHC MaTCpHrabl

334

335

3.3.6

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIJIOBOTO OajlaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA
###HParii## JIEKTPOCTATUKA

4.1.1

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, JTUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.14

Bsaumonerictsue 3apsnoB. 3akoH Kynona

4.1.5

Onektpuyueckoe  mosie.  Hanpsok€HHOCTH

3IIEKTPUIECKOTO TOJIA. [TpunIMn




4.2

4.1.6

cynepno3unuu. JIMHUKM — HaNpsXKEHHOCTH
AJIEKTPUUECKOTO OIS
Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSITHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  3IEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

##HPar###TTIOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
123 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COTIPOTHBIICHHUE BEIIECTBA
494 [TocnenoBarensHoOE, NapauIeIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  CONPOTUBIEHWE HCTOYHHKA

Toka. 3akoH OMma Il TOJIHOM (3aMKHYTOM)

aneKTprdecKkon nenu. Koporkoe 3ambikanne




4.2.8

4.2.9

DNeKTpOoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOIYIpOBOAHUKOB. CBOMCTBA p-n MEPExXoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYEeCKUd TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DNeKTpoan3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOATEIBPHBIE W HECAMOCTOATEIbHBIN
pa3psia. Pa3nuunbie TUIIBI CAMOCTOSITEIBHOTO

pazpsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTrueckue paboThLI. Nsyuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wncTOYHMKAa TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTA

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

MHAYKINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe mone. BekTtop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uiuu.
Jluaum MmarnutHOM WHAYKUMH. Kaptuna
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOSAHHBIX MAarHuTOB

433

434

MarauTtHoOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBre NPOBOJIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaymnp u
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILbI B OJHOPOAHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBneHune AIeKTPOMAarHUTHON UHAYKIIUU
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
QJIC WHIYKIUH. 3akoH

ANEeKTpoMarHuTHOW nHaykiu Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OZTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

4.3.11

NHAYKTUBHOCTS. SIBnenue

camouHaykiuu. IJIC caMmonHIyKIIUU

4.3.12

9Hepr1/1;1 MAardiMuTHOI'O IIOJIA KaTylmiKu C

TOKOM

4.3.13

DJEeKTPOMAarHUTHOE I10JI€




TexHuueckne YCTpOMCTBA: IMOCTOSHHBIE

MAarHUTHI, AIIEKTPOMATHUTEI,
4.3.14 JJIEKTPOJBUTaTEb, YCKOPHTEIH
JJIEMCHTAPHBIX ~ YACTHIl, HWHIYKIIMOHHAS
reyb
[IpakTuueckue paboTHI. N3yuenue
MAarHUTHOTO TIOJS KATYIIKH C TOKOM.
4315 UccnenoBanue neWCTBUS IMOCTOSIHHOTO

MarHurTa Ha paMKy C TOKOM.
I/ICCJ'IG,Z[OBB.HI/IG SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHas cucrema. CB0OOOIHBIE
kojebanus. ['apMoHHYeckue KoleOaHwus.
ITepwion, wacrorta, ammumtyna u ¢asa

KOJICOaHU

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTuuecKuil

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIE0ATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYecknx  Kkonebanusx.  CBs3b
aMIUTUTYIBI KoJIeOaHui HCXOJIHOU
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXAHUYECKUMHU W
JIEKTPOMarHUTHBIMU KOJIEOaHUAMU.

®opmyna Tomcona




5.1.6

5.1.7

3aKoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Breinyxaennbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeqaya U noTpedieHue dJIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
KynsTypa HCIIOJIb30BAHHUS

3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JMHUU

QJICKTponepeaavd

[Ipaktnueckue pabotel. MccnenoBanue
3aBHCUMOCTH IIepHoJa MaJlbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pe3ucropa

###ParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexannueckue BOJIHBI, yCi10BuUs

pactpoctpanenus. llepuoa. Ckopocthb

5.2 S21 pacupocTpaHeHusT W  JJIMHA  BOJIHBI.
HOHGpG‘-IHLIC " OpOJO0JIbHBIC BOJIHBI

599 ###PartH## Narepdepennius u nudpaxiys

MCXaHHNYCCKHX BOJIH




523

524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4EHUsl DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenrtanus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.2.5

5.2.6

5.2.7

CBolicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpakxeHUE, IPEJIOMIICHUE, MOJISIPU3ALINS,
mudpakius, uaTepdepenuus. CKoOpocTb

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2E€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PaMOCBS3U U TEIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

TexHu4eckue yCcTpOMCTBA: MYy3bIKAaJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUarHoCTHUKa B TEXHHUKE U MEIULUHE,
pamap, pamgMONPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locrpoenne n300paxeHHii B INIOCKOM
3epKaiie

[Ipenomienne cBera. 3akOHBI MPETOMIIEHUS
cBeTa. AGCOIOTHBIH MoKazareib

IpCIOMIICHUS

534

Iomuoe BHYTPCHHEE OTpaKEHHUE.
[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO

OTpaXKE€HUs




535

5.3.6

5.3.7

Hucnepcusi cBera. CHOXHBIM COCTaB

Oenoro ceera. [{Ber

CoOuparone 1 paccemBalolIve JHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe JIUH30HU

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VcnoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpakuus  cBera.  JudpaxkmuoHHas
pemérka. Y cioBue HaOI0IeHHs TIaBHbIX
MaKCHMYyMOB npu NaJieHuN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTHKA,  JAu(dpakUoOHHass  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOpUU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTb




MOAYJS CKOPOCTH CBe€Ta B BaKyyMe,

MPUHIUI OTHOCUTEILHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b MacChl C SHEPTHUCH U HMITYJIECOM
6.4 CBOOOJHON YacCTUIBL. ODHEPrus MOKOS
CBOOOTHOW YaCTHIIBI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u UCCIICIOBAHKE
7.1.2 dbororddexra. Onbiter A.I'. Cronerona.

3akoHb! poTo3ddexra

YpaBHeHue OHHIITENHA s
7.1.3 dbororddexra.  «KpacHas  rpaHUIAN
¢doroaddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYeCcKoe IeHUCTBUE CBETA

Texandeckue ycTpoiicTBa: OTOIIEMEHT,
7.1.6 ¢doTonaTuuK, COJIHEYHAs Garapes,

CBETOINO/I

CTPOEHUE ATOMA

Monenrs atoma TomcoHa. ONBITEI
7.2.1 Pesepdopra o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

ITocrynater  bopa.  W3nyuenne u
norjomieHue (OTOHOB TIPU  TMEPEXOe
7.2.2 aroMa C OJHOIO YPOBHsS DHEPIrUM Ha

apyroi.  Buapel  cnektpoB.  Cnektp

YPOBHEH 3HEPTrUU aToOMa BOJIOpPOJIa




7.3

7.2.3

7.2.4

BomnHoBrle cBoiicTBa yactuil. BoiaHEBI Oe
Bbpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CrooHTanHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpoucTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEPD

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. Habmronenue

JMHENYaTOro CreKTpa

ATOMHOE A1PO

Meroapsl HaOMIOJEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuto cocTtaBa
paaroakTUBHOTO u3NMyudeHus. (CBoicTBa
anbpa-, Oera-, ramma-Hu3I1y4eHHUs.
BnusHMEe pamuoakTUBHOCTH Ha JKUBBIC

OpPraHUu3MbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ucio

anpa. M3oromnsl

Anbda-pacnas. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
HU3IydeHHe. 3aKOH  pPaguOaKTUBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

Snepuble peakuuu. JlemeHue U CUHTE3

aaep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbId

cuare3. [IpoGieMbl M  MEPCHEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIICPHOM  DHEPreTUKU. DKOJIOTUYECKHUE

aCIIEKTHI SIEPHON DHEPIETUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6oM0ba

[Ipaktuyeckne pabotel. VcciemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé3HI)I, IIJIAaHETHBI, UX BUAUMOC IBUKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynnsl.  [lma"eTel-ruranTel U UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. MaJ'II)Ie

tena COTHEYHOM CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajiiyc, TeMIepaTypa,
ux B3alMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE37] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

#H##Par###BHyTpeHHEee CTpOCHUE 3BE3L.
CoBpeMeHHbIE MPENCTABICHUS (o]
MIPOUCXOXKACHUN W IBOJHOLNUU COHHHa )48

3BE3. DTankl )KU3HU 3BE3T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.

ChnupanbHasgs  cTpykrypa  ['anmaktuku,




8.8

pacnpeneneHue 3BE3/1, Ta3a M IbUIM.
[Tonoxxenue wu nBwxkenne ConaHua B
lamaktuke. Ilmockas wu cdepuueckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PaguoramakThku H

KBa3apbl. YEpHBIE BIPHI B siApax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO6na. Pa3z0eranue rajgaxkTHK.
Bospact u pamuyc Bcenennoit, teopus
bonpmoro B3peBa. Mogens «ropsyein

Bcenennoii». PenmmkroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa BcenenHoil.
Meraranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




Jal KaXJIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHE pPaccMaTPUBACMOMN
poOIEMBI.



TEMATHYECKOE INVTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJIEMHUYECKHUX YACOB,

OTBOJMMBIX HA OCBOEHME KAXKJIOW TEMBI, 1 BO3MOKHOCTh NCHOJIb30BAHWSA 11O DTOM

TEME 30P WJIN 1HOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMHA

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumMmeHoBaHHe pa3aeiioB U TeM nu(posBLIe
Ne /i P Konrpoabnbie IIpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUSA
1.1 dusuka u MeTOIBI HAYYHOTO MO3HAHUA 2 bubnmorexa LHOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Paznea 2. MEXAHUKA

2.1 Kunemaruka 5
2.2 Jmaamuka 7
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6

Hroro no paszneny 18

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINMHAMUNKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

3.1 9

3.2 OCHOBBI TEpPMOIMHAMUKH 10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72




13 | ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnunoreka [HOK
' @Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 MeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 3neKTpudecKuid TOK. Toku B 12 bubnuorexa [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97c

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 EtlffsJ:I/Ier:;sez)EB;;Ml&k
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabusbie IIpakTunuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)HapHI/ISI 1 buGnuorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTIOJICH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | bubmmnoreka HOK
JBHKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmorexa HOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmmorexa OK
Hep - DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 1 MaTepuanbHON TOUKH

10 Tperuii 3akoH HeroToHa 11 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita CONPOTUBIIEHUS TIPU bubmmnoreka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBHKEHHE a0COMIOTHO TBEPAOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO Tela
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEpPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Hmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502
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18

19

20

21

MaTepuaibHOW ToUkU. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI
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24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTD BEIIECTBA.
KonngecTBo TEmIoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terionepenaye. AnunadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
HeobGpatumocts npoiieccoB B
34 pu (I: e. Bropoi i)aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunnun nevictust u KIT bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexyns Ha;}[’p ¢uznka. OCHOBBI bubmmorexa [TOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI U OTHOCUTETbHAS
41 BJIAXKHOCTH BO31yXa. HachImeHHbBIM bubmorexa HOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAILIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsa. [Ba BHaa sIEKTPUUECKUX bubmmorexa OK
AL A P https://m.edsoo.ru/ffO0c6becc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIl 3J1eKTPUUECKUI buGnuorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IprHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ffO0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKY U JUIIEKTPUKHA B
50 3J'IpeKT OCTaTUYECKOM noI?le bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126
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53

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro NpuHTepa.
DJIEKTpOCTaTUUYECKasl 3aluTa.
3a3eMJIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PezepBnblil ypok. KonTposbHas
pabora no Teme "DnekTpoauHamMuKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—n-1epexoia.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DJEeKTpUYECKUi TOK B pacTBOpax M
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢




11 KJIACC

KoauyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTostHHBIE MArHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

bu6mmoreka [JOK
3 MAarHUTHOTO ITOJISt KaTYLIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia

6 DIIEKTPOMarHuTHasE MHYKIUS. |

IToToK BEKTOpAa MarHUTHOM
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uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camouHykuuu. 9J1C
CaMOMHYKLMH. DHEprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe 110J1€e.
DNIeKTPOMarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOAaTeTbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIH TOK.
CuHyconJaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOT0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa NepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IIEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPTUU B TOBCEAHEBHOMN
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

acnipoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubnnorexa [JOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBolicTBa U ckopocTh. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanys

)5 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHI CFeTa' Hocrpoetue https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
IIpenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
IIpenenpHbIi yrod MmoaHoro https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTPa’KEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OoKa3aTesis MPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B uH3e. PopMyria TOHKOU JTUH3HI. bubmmorera [JOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlaGopaTtopHnast pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CroxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

3 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ffOcf862




[ToctynaTel cnenuaibHON TEOPUH

OTHOCHUTEJIEHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
AHOBP ] o https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
13 peNATUBUCTCKON YacTullpl. CBs3b bubmumoreka [IOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.
39 OcHOBBI cIEAIBHON TEOpUU bubmorexa HOK
H P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEJOBAHUE
41 (I)OT(I?B(I)(beKTa Omneiter A. T’ bubnrorexa LHOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosaddexra bubnmorexa LIOK
8 ' https://m_edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» goroadpexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. Xumuueckoe JeicTBHE bubmmorexa [OK
AEEE A https://m.edsoo.ru/f0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 NPaKTUYECKOEe PUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOINO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas mozenb atroma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHoBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoits. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaIuoOaKTUBHOCTU HA KUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyrislii croi 1
«DyHIaMeHTaIbHbIE

B3auMoencTBusA. ETMHCTBO

($u3NYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBwxeHue. ComHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTaBICHUSI O TIPOUCXOXKIEHUU U
sBomonu CoJHIIa U 3BE3]

Mineynsiii [1yte — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHUE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B sIpax TaJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(Gu3rUecKoit KapTUHBI MHpaA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypoKk. MarHuTHOE 10JIE.
DNeKTpOMarHuTHAs MHIAYKIIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnniii ypok. KBantoBas ¢usuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 !







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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