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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ydeO6HOro mpeamera «®Pusmka» (0a30BBIM ypOBEHBD,
npeaMeTHast 001acTh « ECTeCTBEHHO-HAY4YHbIE IPEIMETHI») 111 oO0yvaromuxcs 10-
11 kmaccoB OTtkpbITOil 00mEeoOpa3zoBarenpsHoil TuMmHazun AHIIOO «MAHO»
(mamee cooTBeTcTBeHHO — Pabouast mporpamma, [mumna3zms) paspaboraHa B
COOTBETCTBHH C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akoHa ot 29.12.2012 No 273-03 «O06 oOpazoBaHuu B
Poccuiickon @enepannmy;

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsaka opraHu3anud W OCYILIECTBJICHHS 00pa30BaTeIbHOU
JEATEIbHOCTH [0  OCHOBHBIM  00mIe0Opa3oBaTeIbHBIM  I[porpaMMaM  —
oOpa3oBaTeIbHBIM MpOrpaMMaM HayajJbHOIO OOIIEro, OCHOBHOTO OOIIEro u
CpeIHEro 00111ero 00pa3oBaHuUs;

- mpukaza Munnpocsemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPKACHUU (PEIEepPaIbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHIAPTa
cpeaHero o01ero 00pa3oBaHus C U3MEHEHUSIMH U TonToTHeHUIMHE (nanee — PI'OC
COO);

- mpukaza Munnpocsemenuss Poccunm ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUH (enepanbHO 00pa30BaTENbHONM MPOTpaMMbl CPEIHEro OOIIEro
00pazoBaHUsD;

- CII 2.43648-20 «CaHUTapHO-3IUJIEMHUOIIOTHYECKUE TPEOOBaHUS K
OpraHM3alMsIM BOCHUTaHMS W OOY4YeHHs, OTAbIXa M O3J0OPOBJICHUS JETEed WU
MOJIOAEXKW», YTBEPKACHHBIX ITIOCTAHOBJICHUEM TIJIABHOTO CAaHUTApHOIO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urueHnuyeckre HOPMATHUBBI U TPeOOBaHUS K
oOecrieueHunto 6€30NacHOCTH U (KMJTK) OE3BPETHOCTH ISl YeIOBeKa (PaKTOPOB CPeIbl
OOWTaHUs», YTBEPXKICHHBIX IIOCTAHOBJIEHWEM TJABHOI'O CAHMTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konuenumu npenopaBanuss  ydyeOHoro mpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®enepaunu, pean3yrOMIMX
OCHOBHBIE  00111€00pa3oBaTeNbHbBIE MPOTpaMMbl, YTBEpKAEHHOW Pernienuem
Komnerun Munnpocsemennsi Poccun (mpotokosn ot 03.12.2019 Ne [TK-4BH);

- OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMBbl CPEITHETO OOIIEro 00pa3oBaHUs
I'mvuaszuu (nanee — OOIT COO I'mmHuazum);

- y4eOHOro TjIaHa cpeaHero oOmero oOpa3oBaHMsI HA TEKYIIUH YYeOHBIN
roa I'mmuasuuy,

- paboueii mporpaMMbl BocliuTaHus I uMHa3uy;
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- (denepanpHON pabodeid MPOrpaMMBbl CPEIHEro OOIIEro 0Opa3oBaHUS IO
yuebHomy mipeamery «®duszuka» (6azoBblii  ypoBeHb) s 10-11  kiaccos
o0pa3oBaTeIbHBIX OpraHU3aIMM.

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUN M TpeOOBaHUM K pe3yibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON pabodyeil MporpaMMbl BOCIHTAHHS H
KOHLIETIIUKA TIpernojilaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOIMUX OCHOBHBIE
o0Opa3oBaTeabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MuUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3yjIbTaTaM O0yUEHHUS, a TaKkKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YU€OHBIMH IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OOIIEero o0pa3oBaHus, JIaHUPYEMbIE
pe3yJbTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETamnpeIMeTHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHHSI Kypca (Pu3nku Ha 0a30BOM ypPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e coJepxkaHue yuyeOHoro npeamera «Pu3nka» mo rogaM o0yUdeHUs..

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JIUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3myeckoir reorpadueii W acTpoHomHel. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MAaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJI1a/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaronuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusi OJI0KEH
PSAI ek, KOTOpble MOKHO paccMaTpUBAaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTHUYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (QU3HKU
0o0benMHEH BOKpPYT (¢u3ndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
(GU3KKH ¢ pa3BUTHEM OOIIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusuku npeamnoiaract 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTUYECKUX MPUIIOKEHUN HM3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYyKIEHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBISAIOTCS (U3MUecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKType MOCTPOEHUsI PU3NYECKON TeOopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPOJIE, IPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOILIECCOB).

CHCTeMHO-AesATENbHOCTHBIN MOJIX0/ B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcs.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMmme
no (usuke oObEIWHEHBI B OOIIMNA CIHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHus KabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsi OBJaJeHUE OOYYalolMMUCS YMEHUSIMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHUI0 PACUETHBIX M KAaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckol MOJENbl0, MO3BOJSIONIME MPUMEHSATh H3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
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OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyrompe BbIOOpAa (U3NYSCKOW MONEIH I CHTyalldd TPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpemHero o0mero oOpa3oBaHUs JTOJDKEH W3Yy4aThCs B YCJOBHSIX MPEAMETHOTO
KaOuHeTa (PU3WKA WM B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IHKJIa. B kabuHeTe QU3MKHU JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 0O0OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
($U3HMKE YUEHUYECKUX MTPAKTUYECKUX paOOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHLMAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCIICIOBAaHMUSI U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PUZUKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYYarOMIMXCS K HayIHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PECHHSI KaK pe3yJibTaTa U3y4eHHUs OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J10Ka3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX lene oOecreynBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypPOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e TpuoOpeTeHNEe CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHHKY, MOJICKYJSIpHYI0 (HU3HKYy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H DJIEMEHTHI acTPO(PHU3UKY;
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dbopMupoBaHHE YMEHUW TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OOBsICHEHMSI (PU3MYECKMX SIBICHUW B TMPUPOAE U I T[PUHATUS
IIPAaKTUYECKHUX PELICHUI B IIOBCEIHEBHOM KXU3HH;

OCBOEHHUE CIIOCOOOB pEIIEHHs pPAa3jIM4YHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3nueckoil Mojenplo, 3a1ad, I[OAPa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3ianue (pU3NYECKON MOJEIH, aIcKBaTHON YCJIOBHSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M IPHUHILIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, X BIIMSHMS HA OKPYXKAIOLIYIO
cpeny;,

OBJIQJICHUE METOAAMHU CaMOCTOSITEJIBHOIO IJIAHWPOBAHMS W IIPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HHpopmaunuu,
OIPENIEJIEHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIbTaTa;

CO3JAHMUE YCIIOBUM Ul Pa3BUTUS YMEHUU IIPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraempiii B mporpaMMme MO (U3MKE MepeyeHb Ja0OopaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mpupone. HayuHbie MeTOABI NO3HAHMS OKPYKAOLIETO
Mupa. Posb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UIU(GPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMElICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnHeitHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUKHU MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckne yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPAINS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenue aABMKeHUs Tena, OpPOIIEHHOIO TMOJ YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.



9

N3mepeHne yckopeHus: CBOOOJHOrO NaieHHs.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne HEPaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MNYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHH IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue nBUKEHUS Tenna, OpOIIEHHOTO rOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeEa.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. VYcnoBud
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aMMOJAECHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.
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HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccenenoBanue yClIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

Hmnynsc MaTepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
MItynsC cHIbl 1 U3MEHEHHME HMITyJbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

[ToTrennmansHas DHEPTHUS. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIMaNbHAs SHEPT U TeIa BOJINU3HU MOBEPXHOCTU
3emu.

[loTeHnmanbHble U HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEIOTEHIMAIBHBIX CUJI C '3MEHEHUEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsIi3W pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ msmepenue. lllkana remmneparyp
Llenbcus.
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Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPHHM HJACaIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpbIThl 10 MU PY3UN KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbITE, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHHMS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmoauHamuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEeMBI U crioco0bl e€ n3mMeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJealbHOrOo  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJWHAMHUKM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrUM B TEMJIOBbIX MaiMHax. KoapuuueHT mnosie3Horo
nevctBus TemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @uuueHT MoJe3HOro
JEUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



12

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJI JIEUCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTPALINS).

W3MeHeHne BHYTpEeHHEN dHEPIruM (TeMIiepaTyphl) Teja IpH Teruionepeaaye.

OMnBIT 110 aIMadaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu nmapoBoi TypOWHBI, ABUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3Mepenue yaeabHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuyecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u kKoHJeHcamus. Mcnapenue u kuneHue. AOCOMOTHas U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHbIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KATICHHUS OT JIaBJIICHUS.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHbIE MaTepuaiibl. l[lnaBienue wu
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4eckrue YCTpOMCTBA M TMPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTHH IMOJYYEHUS] COBPEMEHHBIX MaTepUAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kurnienue rpy noHM>XEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRa.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3alus Tei. DNeKTpruieckui 3aps. [[Ba Buaa 3JIeKTpUYECKHX 3apsiioB.
[IpoBOHMKM,  AMAIAEKTPUKH M TOJYINPOBOJHUKHU. 3aKOH  COXPAHEHHS
IIEKTPUYECKOTO 3apsija.
BszaumopeiictBue 3apan0B. 3akoH KyiioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3iieKTpuyeckoro mois. IIpuHiun
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CYIEPIIO3ULAN BJIEKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JEKTPUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOIHUKN W AUANEKTPUKH B 3JIEKTPOCTATUUECKOM IoJie. [[uamekTpruueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBHCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxkenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE MIPOBOIHUKOB.

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

DNEKTPOJBIXKYILA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYEeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynmpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS UCCOLUALMUSA. DIEKTPOJIU3.
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OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBII U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUJTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTB COIIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoit paspsii 1 IPOBOJIMMOCTD BO3yXa.

OOHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NMO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUuS,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEII00OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS] Macca, TEMIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEHN U Ia30B,
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AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEeHUS] B TEXHUKE, MOMIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYHHBIH MPUHTED, ANEKTPOHArPEBATEIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TabBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MmarauTHOM MHAYKIMU. [I[puHIMI Cynepno3uMu MarHuTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKIMU. KapThHa JWHUNA MarHUTHONW WHIYKIUU IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBieHne DNEKTPOMArHUTHOW MWHAYKUMU. IIOTOK BeEKkTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu Papanes.

BuxpeBoe nsnexkrpuueckoe Moje. IDICKTPOABWKYILAS CHJIA WHAYKUAU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIAYKLIMHU. OJIEKTPOJABHXKYILIAS — CuUJa
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, MUHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHYKLHUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3yueHne MarHuTHOTO I0JIS1 KaTyIIKH C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKUUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoyieOaHUN.
[IpyXrHHBIN MasTHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHbIC KOJEOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMSI.

[lepemennbiii  TOK. CHUHYCOMIAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
DHEPIruM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTE€MaTUYECKUI MASITHUK).

Halmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nrabopamophule pabomuwl

HccnenoBanue 3aBUCMMOCTH MEPUOJA MalbIX KOJIEOaHUM Irpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre mepeMEHHOT0 TOKA B LIEMU U3 TOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMacHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUsT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEJIOMIICHUE, Mospu3anus, Iudpakmus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuuecKkue YCTPONCTBA M MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccenenoBanne CBOVCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHHUE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUS.

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

Cobuparoiiye 1 paccenBaronue JMH3bl. ToHKas auH3a. DOKyCHOE paccTOsIHUE
U ONTUYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHLHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssMOJIMHEHOE PpPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE OoTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

Habmronerune natepdepeHIny CBeTa.

Habmronenue nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[Tomydenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
M3mepenue nokasarens NpeaoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BAKyyME,
IPUHIUI OTHOCUTENBHOCTH DUHIITEMHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpPAILCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi gpusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YACTOTON. DHEPrUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU Tepexoie aroMa C OJHOTO YPOBHSI 3HEPrMM Ha ApYyro. Buabl
criekTpoB. CIEKTp YpOBHEW SHEPrur aToMa BOJIOPO/Ia.
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BousHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JTyaJTn3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
Habmronenue imHelyaToro CekTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa rmo onpeneneHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydeHus.  BnusHue
PaaOaKTUBHOCTU HA KHUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimoHHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsr.
Anbsda-pacnag. ODIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlegekt macch sapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.
dyHaamMeHTalbHbIe B3auMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul
HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Orarnbl pa3BUTHsI acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3mnoro Heba. Co3Be3nusi, sipKkue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. VMctouHuk sHepruum CosHOA U 3BE3.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTUKHU. JlMarpamMma «CHEKTpaJbHBIA Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpEHHEE CTpoeHHE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApaxX
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHUE.

Macmtabnas ctpykrypa Beenennoid. MeTaranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

Habnronenus: HeBOOpYKEHHBIM IJ1a30M C UCIHOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI1 ONPENENCHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon JlyHsl, minanet, Mneunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTebHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpoOBaHUY MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3UIECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBaHUE, MOEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJHBIC D3JIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOAOOUS TPEyTrOJIHHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW IIpUpoJie, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PeETKH, CIIEKTPAIbHBIN aHaJU3.

l'eocpaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: NWHUAKA DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oarapes.



23

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMkay HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCid PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUUYECKUX U
JIEMOKPATHUUECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAkKIAHCKON UIEHTUIHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIaM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAY4YHOTO TBOPYECTBA,
npuUCylero pu3nyeckoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:
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UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YyCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKHU OCYILIECTBIISITh IPOEKTHYIO U UCCIIEOBATENbCKYIO 1EATEIbHOCTD
WHIUBUYyaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEMU ACATEIBHOCTH, 3aJaBaTh IApaMETpPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMST B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebckue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU IOHATHUSMU M METOAAMHU
(bu3nYeCKON HAYKH;
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BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COJAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTyalLUsIX, B TOM YUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHUI, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE PELICHHs 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nndopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] WHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IIOMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETAlNni0 MHPOPMAlMU pPa3IMYHBIX BHUIOB U (popm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHU SPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e30IacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHaYeHMsI HTHPOPMAIIUH U LEIEBON ayAUTOPHUHU, BHIOHPAs ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIe JeHCTBHUS:
OCYIIECTBIATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
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pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyalliii W CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCHOJIb30BAHHEM
SA3BIKOBBIX CPE/ICTB;

MOHMMATh U KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboTHI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JAECUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacmpeneniarh pojau ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUI
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIIMH B 0OJACTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;
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BJa/JeTh HABbIKAMH  TMO3HABAaTENIbHOM  pediiekcuu Kak  OCO3HAaHUSA
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYAalllH, BBIOOpa BEPHOTO
peleHus;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHhl APYrUX TMpH aHallu3e pe3yibTaToB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MTOHNMAasi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYrMX IpU aHaJu3e pe3yJbTaToB
NeSITEIIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTrkeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MMPOTPAMMBI 110
bu3uke 14  ypOBHS cpeaHero oOmero oOpa3oBaHuMs Yy  OOydarouuxcs
COBEpLICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, Ipeanoiararoun
Cc(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
YMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMHU3M, WHHMIIMATHBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €r0 TMPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniry o0yuenus B 10 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOI'MH, B IPAKTUYECKOU IEATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajibHas TOYka, MHEpIIUaJbHAs CHCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
UJeadbHbIN Ta3, MOJCIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOYCUHBIMN
AIIEKTPUUCCKUH 3apsij MPU PelIeHn: (PU3NIECKUX 3a7ad;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJIIPHO-KUHETHUYECKOM TECOPHUM CTPOCHHMS BEIEeCTBA U
AIEKTPOAMHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKCHHE,
CBOOOJ/IHOE TIaJIeHUE TeJ, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEHEHHE O00BhEMa Tel MpU HarpeBaHUHW (OXJIKICHWUU), TEIUIOBOE PaBHOBECHE,
WCIIApeHHUE, KOHJEHCAIMS, IUIAaBJIICHUE, KPUCTAILIM3AIMs, KUIICHHE, BIIAXKHOCTH
BO3/yXa, MOBBHIIIICHNE JABJICHHS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, AICKTPHU3AIUS Tel,
B3aUMOJICCTBUE 3aPs/I0B;

ONHMCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3ys (DU3NYCCKUE BEITMUWHBI:
KOOpAWHATa, IyTh, TMEpPEeMelIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Teia, CHIIa,
UMITYJIbC TeJla, KHHEeTUYeCKasi dHEPrus, MOTEHIUAIbHAS JSHEPIus, MEeXaHUYecKas
paboTa, MeXaHW4YecKas MOIIMHOCTh; NPH ONWUCAHWW TIPABWIBHO TPaKTOBATh
(GU3MYECKU CMBICT HMCIOJB3YEMBIX BEIHYHMH, WX OOO3HAYCHUS U CIWHHMIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKE JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMU
BEJINYHUHAMU;

OMHUCBHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TN M TEIUIOBBIC SIBJICHUS,
UCTIONIB3ys (DU3MYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTUS XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIMYWH, WX
00O3HAaUeHUs W CAWHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(U3UYECKYIO BEJTUYHUHY C IPYTHUMH BEITMUNHAM;

OIMMKCHIBATHh U3YYCHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI AJIEKTPUUCCKUI 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MIOTEHIINAJ, pa3HOCTh IMOTCHIINAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEMBIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHHUIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEITUYMHAMU,

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SIBJICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW DHEpPruu, 3aKOH COXPAHEHUS HUMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM



29

oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON PHEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUUECKOTO 3apsifa, 3akoH KyioHa, TpW 3TOM pa3idydarh CIOBECHYIO
(bOpMyYTUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmyHpoBaTh MpoOIEeMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IPOBOJIUTH OMBIT U (POPMYTUPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

WCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3WYECKHUMH  BEIMYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(buKCHpPOBATH PE3YIHTATHI OJIYYCHHON 3aBUCUMOCTH (PU3NUECKUX BETUYNH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIEIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPHU MPOBEACHUN HCCIEAOBAaHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTAa, Yy4eOHO-MCCIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opyT0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCITONTB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITH, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9U
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIyYCeHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATD JIOTUYECKH HEITPOTHBOPECUUBYIO
IIEMOYKY PACCYXKICHUH C OMOpPOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sSBICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HMHTEPIIPETAIIMN U TPECTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHOW WHGOPMAIMK, TOJYYEHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;
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MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, O0BSICHEHUE MPOIIECCOB OKPYIKAIOILEr0 MUPA, B pa3BUTHE TEXHUKU
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrniedyeHnss OE30MaCHOCTH MPH OOpalieHUH ¢ MpUOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXalOIIeH cpee;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIbHBIX POJEil,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpENeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOM IPOOJIEMBI.

K xonity o0yuenus B 11 kiacce mpeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKHU W
TEXHOJOTHM, B NPAKTHUUECKON NEATEIbHOCTH JIIOJEH, LIETOCTHOCTh U EIUHCTBO
($u3znYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUI 3apsij, JTy4Y CBETa, TOUCUHbIN NCTOYHHMK CBETA, A/lepHas
MOJieJb aTOMa, HYKJIOHHAsi MOJENIb aTOMHOIO siipa MPH PEIIeHUH (PU3UUECKUX
3ajady;

pacro3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBHE
MarHuToB, OJJIGKTPOMAarHUTHasT MHIYKUUS, JAEWCTBUE MAarHUTHOTO TIOJs Ha
OPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JAHMCIEPCHs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEMYaToro CreKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pPazvoaKTUBHOCTD;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTh  PA3IMYHBIX  Cpela) |
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (U3NYECKUE BEIUUYHUHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIIAs cuia, paboTa TOKa,
UHAYKIHUS MarHuTHOro mojs, cuia Ammepa, cuna JlopeHua, MHAYKTHMBHOCTh
KaTyIIKH, 3HEPIUsl 3JIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEpPUOJ M YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpE, 3apsAl W cuja ToKa B Ipolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs CUJla JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UYECKUIM
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
(b OpMyJIBI, CBA3BIBAIONINE JAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETMIUHAMY,

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHl, HCIOIL3YA
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JIAaHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIbHOIO U MapaljIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHHUSI MMITYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCCOBOI0 4HMCia, moctyiartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YyCIOBUS (TpaHHIlBI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHria;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyA0BaHUs, TPOBOIUTH OIBIT U (POPMYTUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TTPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIENOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-WCCIIeNOBATEIHCKOH W TPOCKTHOU
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JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIENbIO,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOHMpaTh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIBI,
HEeOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢dbuznyeckue sBICHUS;

UCIIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALNNA U MPEICTABICHUS
y4eOHOH M HAyYHO-TIOMYJISIPHOM HMH(GOPMALIMK, MOJIYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKU aHAIM3UPOBATh MMOJYy4YaeMYI0 HH(POpMALHIO;

OOBSICHSITh TPUHLMIBI JEHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPY’KAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpudOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, IJII COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOILIEH Cpee;

paboTathb B TpYIIE C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYIIBI, PAMOHAIBHO pAaCHpEnemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsiX, aJI€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pAaCCMAaTPUBAEMOM IPOOIEMBI.
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10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne ii/m P Kontpoabnbie IIpakTHueckue (mpp )
NMPOrpaMmblI o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bu6mmoreka [IOK
11 ) 2
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FA1bF72
Uroro no pazaeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmuorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe EPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro mo pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
EKTPOCTATIRA 0 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpelax https://m.edso00.ru/7f41bf72
Uroro no pazneny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nosue. IeKTpoMarHuTHast bubnnoreka [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE 9 1 bubnuoteka [JOK
' KosieGaHus https://m.edso0.ru/7f41c97¢
MexaHU4YecKHe U AJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crIEIIUAIBHON TEOpUHU bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A
3 TOMHOE€ 1pO > https://m.edso00.ru/7f41c97c
Hroro no pazaeny 15

Paznpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E::fg;lr?f:;saoggﬁ £41097c
Hroro no pazneny 7
Pa3ngen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aro1iee TOBTOPEHHE 4 E::fsj?;lrf:;saoggls £41097c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
®usnka — HayKa O IPUPOJIE.
1 Hayunbie MeTZ bl no:I:H'fHI/Iﬂ 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

9 (hOpMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
MexaHn4eckoe ABHKEHHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmmoteka IIOK
nBwxkenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMepHOE NpsAMONIHMHENHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOogHOe masieHne. Y CKopeHue 1 but6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

. bubmuoreka [{OK

7 JIBr>KeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTHU

https://m.edsoo.ru/ffOc3ada
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HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bub6nmmoreka [IOK

8 Tamres. Uiep HUHaHLHHe CHCTEMM https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroTOHA
Macca tena. Cuna. [Ipunmun

9 Cyneprno3uimu cuil. Bropoit 3akon bubmorexa LOK

. https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepualbHOW TOUKU

10 Tperuii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepHalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsKecTu. IlepBasg kocMuueckas bubmmorexa LIOK

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

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBU)KEHUH TE€JIA B )KUJIKOCTU UIIU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaliaTebHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoreka IIOK
tesa. MoMeHT cuiibl. [liieuo custsl. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBecHs TBEPOTO Tea
NMitynsc MaTepraIbHON TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE IBUKEHHE

16 PaGoTta 1 MOIITHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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17

18

19

20

21

22

MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[TorenuunanpHas SHEPTUsL.
[ToreHuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas 3HEprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEeNoTeHUUabHble CUIIbL. CBs3b
paboThl HENOTEHIMATIBHBIX CHJI C
M3MEHEHHUEM MEXaHWYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YJHEPTrUn

JlaGoparopHas paboTa
«HMccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYECKOH
SHEPTUU TeJla Ha TIpUMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa)

KonTponbHas pabota mo Teme
«Kunemaruka. /[nunamuka. 3akoHbI
COXpaHEHHUS B MEXaHUKE)

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KWUHETUYECKON
Teopun. BpoyHOBCKOE ABUKEHUE.
Huddysus

Xapaxkrep IBHKEHUS U
B3aUMO/ICCTBUS YaCTHI] BEIIECTBA.

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c461a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

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

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2
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23

Mopenu cTpoeHus ra3oB, JKUAKOCTEH
U TBEPABIX TEI

Macca mounekyin. KonuuectBo
BemlecTBa. [locrossuHas ABoraipo

24

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

25

26

27

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay»

29

30

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

BuyTtpennss sneprus
TEPMOJIMHAMHYECKOMN CUCTEMBI U
croco0On! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

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

31

Buael rerionepenaun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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V nenbHas TEII0EMKOCTD BEIIECTBA.

KomnuecTBo TemuioTsl npu

bub6nmoreka [IOK

32
teronepenaye. AnnadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc
33 IlepBblii 3aKOH TEPMOIMHAMUKHU U bubnmnoreka HOK
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccoB B
34 npu (1;) e. Bropoit l'j:aIIjOH bubmmorexa [IOK
pupoe. P https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun nevictust u KIT bubnunoreka LIOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KIT/1
37 DKoJ0ru4ecKe npooIeMbl
TEIIOHEPTETHKHU
O0606maromuii ypok
38 <<MOJ'II:K HI: HaS}I]F()i)I/I?,I/IKa OcHOBBI bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMUKID
KonTponbhas pabota mo Teme
39 «Monexynsprast pusuka. OCHOBBI 1 bubmorexa HOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH
40 [Tapoo6pazoBaHue U KOHJIEHCAIUS. bu6muoreka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmorexa [TOK
AR, - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannnueckue u
bubnunoreka LIOK
42 amopdHbIe Tea. AHU30TPOIHS

CBOMCTB KpHUCTaIIOB. JKuakue

https://m.edso0.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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Kpuctayibl. CoBpeMeHHbIE

MaTepUabl
[TnaBiaeHue U KpUCTATA3AITHS.
43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.eds00.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 VYpaBHEHME TEIUIOBOro OajgaHca
p https://m.edsoo.ru/ff0c6820
DeKTpUu3anus Tell. DIEKTPUISCKUN
45 3aps, pIIBalllsH a DJICKT I/I‘ll;CKI/IX bubmorexa OK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHMKH, TUIIEKTPUKH U
46 H(I))JI TIPOBOIHUKHA 3a1j§H Bubmiorexa HOK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXpPaHEHHUS IIEKTPUUYECKOTO 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. TodueuHbIN dIeKTPUUYECKUI Bubmiorexa IOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOrO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
ANEKTPUYECKUX ToeH. JInnnn https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 371eKTpoCTaTHUECKOTo
49 nois. [Torennuan. PasHocTs Bubmiorexa HOK
’ THHATL https://m.edsoo.ru/ffOc6f00
[IOTEHIAAIIOB
TTpOBOIHUKYN U TUIIEKTPUKUA B
50 Z-)J'IpeKT i[)CTaTI/I‘{eI(l:KOM noljle bubmorexa TIOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
ol OnektpoéMmkocTb. Konnencarop Bubmmorexa [IOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOrO KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHUMI ECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyieHHE JIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma st
y4acTka 1enu

56

57

[TocnenoBarenbHOE, NAapaLIENbHOE,
CMEIIAaHHOE COEANHEHNE
npoBoJHUKOB. JIabopaTtopHas
pabota «/3ydyeHue cMelanHoro
COEJIMHEHUS PE3UCTOPOB»

PaboTa 1 MOIIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHIS)

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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:‘)J'IGKTpOHHaﬂ IMPpOBOAUMOCTD

TBEPJBIX METAUIOB. 3aBUCUMOCTh

59 COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 U IPUMECHAs TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—Nn-nepexoja. https://m.edsoo.ru/ffOc84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B pacTBOpPax U

62 paciuiaBax 3JEKTPOJIUTOB. bubmmoreka [JOK
DIEKTPONUTHYECKAsT JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponauns
DIIeKTPUUECKHI TOK B Ta3ax.

63 CamocTosITeTbHbIN U bubmuoreka [JOK
HECaMOCTOSATEIIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuotexa [JOK
npumeHenune. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0€301acHOCTH
O06o0maromuii ypok bubnmnoreka [JOK

65
«DIIEKTPOIMHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabora o Teme

66 «Qnekrpoctaruka. [locTosHHBII 1 bubmuorexa [IOK

ANEKTpUYECKU TOK. TOKHU B
Pa3JIMYHBIX cpeaax»

https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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Pe3epBHblii ypok. KonTpoabHas bubnmnoreka HOK
67 1 1
pabora no Teme "DneKTpouHaMHuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maromui bubmmoreka [JOK
68 1
ypok no teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME o8 4 4



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoka Bcero Kontpoapueie  Ipakruteckue fl[:;:eﬂnﬂ :)Ig;bal;zz?:enbﬂue
padoThbI padoThI pecypenI
[TocTostHHBIE MATHUTHI U KX

1 B3auMoJiecTBUE. MarHUTHOE MoJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHIETHOIr)o nois[ KaTyIHKI/IyC 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK
«Hccnenosanne NeicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIST HA
5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK

gactuity. Cuna Jlopenma. Pabora
cunel JlopeHia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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DJIEKTpOMAarHuTHas: UHYKIIHSL.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

10

11

12

JlaGopaTtopHnas pabota
«HccnenoBanue SIBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

NHnyKTUBHOCTD. SIBIIEHUE
camounHykuuu. OJ1C
CaMOMHAYKUUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoiucTBa U ux

MPUMCHCHHUC: TIOCTOAHHBIC MAI'HUTHI,

3JIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
WHIYKITUOHHAS T1eYb

Ob6o06maromuit ypok «MarautHoe
noJie. DJIIEKTPOMarHuTHas
WHIYKIHS

KonTtponbHas pabora o teme
«MarnaurHoe 1oie.
ONEeKTpOMarHuTHAsE UHIYKIHUS

CBOOOTHBIE MEXAHUYECKHUE

Kosiebanus. ['apMoHMUecKue
KoJieOaHus. Y paBHEHUE

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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13

14

15

16

17

rapMOHUYECKHUX KOJIeOaHUM.
IIpeBpaiienue s3uepruu

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
neproJia MajbIX KoJeOaHuii Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI
rpy3a»

KonebaTtenbHbIit KOHTYD.
CB00OOAHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs
MEXJly MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KOJI€0aHUIMU

®opmyna Tomcona. 3akoH
COXPAHEHUS JHEPTUU B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

HpeI[CTaBJ'IeHI/IC 0 3aTyXarIiux
KOJICOaHMSX. BI)IHY)KIIGHHBIC
MEXaHHYECKHE KOJICOaHus.
Pe3onanc. BLIHY)KIIGHHBIC
OJICKTPOMAardiuTHBIC KoJICOaHHS

IIepeMeHHBIH TOK.
CuHycou1anbHbIN IEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA M HANPSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOch820

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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18

19

20

21

22

Tpancdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
[PUMEHEHHUE AIEKTPUIECKOTO
3BOHKa, FeHepaTopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIepeaay

DKOIOTHYECKHUe PHUCKH IIpU
IMPOU3BOJCTBEC 3JICKTPOIHCPIUH.
Ky.]'ILTypa HCIIOJIb30BaHUA
QJICKTPOSHCPIUN B HOBCCI[HGBHOﬁ
KHN3HHU

MexaHuueckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JutiHa BosIHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

3Byk. CKOpocCTh 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

23

SHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
AIEKTPOMATrHUTHBIX BOJH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3U. Pagnonokamus

KonTtponbhas padora «Konebanus u
BOJIHBD»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

o1

[IpsamosiuHetHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJHOM CpeE.

bu6mmoreka [IOK

26 ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBera. 3aKOHbI
27 oTpakenus cera. [loctpoenue bubmorexa LHOK
. https://m.edsoo.ru/ff0cd4e0
N300paXEHUI B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTPEHHEE OTPAXKEHUE. bubnuorexa [JOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPAKEHUS
29 JlaboparopHas padota «3mepenue bubnuorexa [JOK
[IOKa3aTelIs PEJIOMIICHHs CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxeHuit
30 B rH3e. DOpMyITa TOHKOW JTMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
VYBennueHue JIMH3bI
JlaGoparopHas paboTa
31 «HUccnenoBanne cBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cBera. CroxXHbIN COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabota «HabmoneHue nucnepcuu
CBETa»
33 WnTepdepennus cera. Judpakuus bubnnorexka [JOK
ceta. [{udpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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Onrruueckue mpuOOpHl M YCTPOMCTBA

35 U YCJIOBHSI MX 0€3011aCHOTO
PUMCHCHUS
['paHuIbl TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHHUKH. bubmuorexa [JOK
[ToctynaTel cnenuaibHON TEOPUHN https://m.edso00.ru/ff0cf862
OTHOCUTEIIBHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LOK

AHOBD ) 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJIbC

38 peNSITUBUCTCKOM yacTulbl. CBs3b bubnuorexa [JOK
MAacCChl C DQHEPIUEN U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
KonTponbhnas pabora «Onrtuka.

39 OCHOBBI CHEIHAIBHON TEOPUH 1 bubmorexa [JOK

P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»

40 ®oronsl. opmyia [Inanka. bubnuoreka [IOK
DHeprus ¥ UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE Bu6 LIOK

nOIMoTeKA

41 oroaddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtoddderra. YpaBHEHHE

42 SﬁHMTeI(‘;II)Ha nq:b(boma(b(gema bubnmorexa LIOK

A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Hasnenne ceera. OnbiTol I1. H. Bt OK
43 JleOeneBa. XMMHUYECKOE IEHICTBUE nomorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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TexHuueckue yCcTpoicTBa u
MPaKTUYECKOE TPUMEHEHHE:

44
¢dorosnemenT, HoTOAATUHK,
CoOJTHEYHast OaTapesi, CBETO IO/

45 Pemenwne 3agad mo Teme «DJI€MEHTHI bubmuorexa [JOK
KBAaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE

46 Pesepdopna no paccesauro o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapHas Mojenp aToMa
bu6mmoreka [IOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomnienne GOTOHOB

48 IIPH IIEPEXOJI€ aTOMa C OJTHOTO bubnnorexka [JOK
YPOBHs HEPTUM Ha Apyrou. Buubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Boanossie cBoiicTBa YacTUIl. BOJIHBI

49 ne bpoina. KopnyckynsipHo- bubnuoteka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YEeHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTer Pesepdopaa mo bubnmuorexa [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYUYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BousHue

PaauoOaKTUBHOCTU Ha KUBBHIE
OpraHU3MBI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
M3oromsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nyyenue

DHeprus CBS3U HYKJIOHOB B SIIpE.
Snepublie peakuuu. AnepHblid
peakrtop. [Ipo6iieMbl, TEPCIIEKTHBBI,
IKOJIOTHYECKUE aCTICKTHI SICPHOMN
OHEPIeTHKHU

DieMeHTapHble YacTulibl. OTKphITHE
no3uTpoHa. MeTo 1l HaOII0ICHUS U
pETUCTpaLfK JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DPyHIaMEHTAIbHBIE
B3auMoJicrcTBUA. ENUHCTBO
bu3NYECKOM KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
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DTanel PasBUTHUA aCTPOHOMUHU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBxeHue. CollHeyHasi cucteMa

56

57

Comune. ConHgeyHas akTUBHOCTb.
Nctounuk sHeprum CosHIA U 3BE31T

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3AbI IIIaBHOU
MIOCJIEI0BATEIbHOCTH. BHyTpeHHEe
ctpoenue 38€37. CoBpeMeHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
sposrorru CoHIA U 3BE3]

Mineunsiii [lyTe — Hama
I'amakTuka. Ilonoxkenne U IBHXKCHUE
Connna B 'anaktuke. 'anakTuku.
YEpHble ABIPHI B s/Ipax rajJakTHK

Bcenennas. Pas0Oeranue rajakTHk.
Teopust bosbI1oro B3phIBa.
PenukToBO€ HU3iyyeHue.
MerTtaranakTuka

60

Hepemennsie mpodiembl
aCTPOHOMUH

61

62

63

64

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Ponb puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHOU U
ATUYECKOH cdepax nesTeTbHOCTH
YyeJioBeKa

O6o6marmuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posb
¢du3nueckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa
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65

O6o06matomuii ypok. Mecto
(du3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJACTABICHUI O IPUPOJE

66

67

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DNIeKTpOMarHuTHasE HHYKIUS

PesepBHblil ypok. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOPUHU
OTHOCUTCIBHOCTHU

68

Pesepnsriit ypok. KBantoBas ¢usuka.
DNeMEHTBI aCTPOHOMUU U
acTpou3uKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 4



https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) MsakumeB [I'.5I., BbyxoBueB b.b.,, Corckuii HH. [/ mnom pen.
[TapdentreBoit H.A. ®usuka. 10 knacc. ba3oBelit u yriyO0a€HHbI ypoBHU. JIMHUSA
YMK: ®uzuka. «Knaccuueckuit kype». Mskumes [.S. u gp. (10-11) (bazoBbrit
/Yrnyonenunsiit). — AO «U3natensctBo «lIpocBemenuey. DnexkTpoHHas ¢opMma
y4eOHHKa,

2) Msikumies I'.41., bByxosues b.b., Yapyrua B.M. / moxpen.  IlapdentbeBoit
H.A. ®usuka. 11 knacc. bazoBbiii u yriyonénnbiil ypoBuu. Jlunua YMK: ®usuka.
«Knaccuueckuit kype». Msikumes ['.4. u qp. (10-11) (bazossiit /YrayOnenusiit). — AO
«M3natenscTBO «IIpocBemnienue». DnekTpoHHas opma ydeOHHKA.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1) Baxauna C.B. ®usuka. Bee TeMbl MKOIBHOTO Kypca. bonbioi HarsaHbIiH
cIpaBoYHUK mikoJbHUKA. — M.: OKCMO, 2023. — 320 c.;

2) Baxuuna C.B., Uepenopa K.I'. IlIkoibHBIA Kypc B HAIVIAIHBIX TaOJIMIIAX. —
M.: OKCMO, 2023. -224 c.;

3) 'pomrieBa O.U. EI'D 24. 100 6ammos. ®usuka. — M.: Dk3amen, 2024.- 384 c.;

4) T'pomuea O.. Coopuuk 3amau no ¢usuke. 10-11 kmaccrl (k yueOHUKaM
I'.4. Msxumesa u 1p.). ®I'OC. YMK k nHoBomy ®ITY. — M.: Dk3amen, 2022. - 208 c.;

5) Kacatkuna WM.JI. ®wusuka: ruapoauHaMuKa, MOJICKyJIsIpHas (U3MKa |
tepmoauHamuka. 10-11 kmaccel. — Pocro H//1: ®enukc, 2023. — 204 c.;

6) Kacatkuna M.JI. ®usnka: KOHTPOJ. pabOThI: AUHAMHKA, 3aKOHBI HBIOTOHA,
3aKOH BCEMUPHOTO TAroteHus. — Poctos u//l: ®enuke, 2023. — 108 c.;

7) Kacarkuna M.JI. ®usuka: KOHTpoJ. padoThl: kuHeMaTuka:10-11 kmacchl. —
PoctoB u//1: ®enukc, 2023. — 141 c.;

8) Kacarkuna W.JI. ®usnka: maraetusm. 10-11 K1acchl: KOHTPOJIbHBIE PAOOTHI.
— PocroB v//1: ®enukc, 2023. — 140 c.;

9) Kacatkuna M.JI. ®usnka: KOHTPOJIbHBIC PabOTHI: MOCTOSHHBIN Tok. 10-11
kimaccel. — PoctoB H//]: ®dennke, 2023. — 125 ¢.;

10) Kacarkuna W.JI. ®usuka: KOHTPOJI. padOThI: paboTa ¥ MOIIHOCTH, 3aKOHBI
coxpaHnenusi, cratuka. — PoctoB H/J1: ®enukc, 2023. — 142 c.;

11) Kacatkuna W.JI. ®usuka: snekrpocratuka. 10-11 kmaccel. — Pocto w//1:
®ennkc, 2023. — 142 ¢,
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12) Kupuk JI.A. ®usuka 10 kinacc. COOpHHUK CaMOCTOSATEIIBHBIX U KOHTPOJIBHBIX
pabot. — M.: Unekca, 2019. — 224 c;

13) Komudukarop 3JIEMEHTOB COJICpKaHUA W TpeOOBaHWA K YPOBHIO
MMOJATOTOBKHY BBITYCKHUKOB 00II€00pa30BaTEIbHBIX YUPESKICHUNA NJIsT POBEACHUS B
2024 ropy emuHoro rocyaapctBeHHoro sk3ameHa no ®U3UKE. — denepanbHas
ciyx0a mo Haa3opy B chepe obpazoBanms u Hayku. [Togrorosneno: ®UIN. — 33 c.;

14) Mapon A.E. ®wusuka. 11 kmacc. ba3oBblii M yriayOJCHHBIH ypOBEHb.
Hunaktuyeckue wmarepuansl. Beptukans. ®I'OC. 11 kmace. / A.E. Mapon,
E.A. Mapon. — U3narensctBo: Jpoda, 2021. — 144 c.;

15) ITappentreBa H.A. ®usnka. 10-11 xnaccel. COOpHHK 3a7a4 110 QHU3HMKE JIS
10-11 xmaccer: mocobue mist yuamuxcs. PI'OC. — M.: [Ipocsemenue, 2022. — 208 c.;

16) [MapdentreBa H.A. ®usuka. 11 kinacc. Pabouas reTpaas a1 1abopaTopHBIX
pabot. — M.: [Ipocsemenue, 2023. — 62 c.;

17) Ienaretiueako H.JI. ®usuka. 10 ki1acc: TEXHOJIOTHUYECKHE KAPTHI YPOKOB I10
yueOHuky I['.5. Mskumea, b.b. byxosuesa, H.H. Corckoro. — Bonrorpaa: Yuurens,
2019. - 229 c.;

18) Iypeimesa H.C, Patoune E.D. I'otoBumcs k EI'D 3a 30 aneii. ®usnka. —
N3narensctBO: O6pazoBaTenbHblie MpoekThl, 2023. — 320 c.;

19) [lypeimeBa H.C, Patouns E.D. EI'D3-2024 ®wusmka: 30 BapuaHTOB
AK3aMeHaIMOHHBIX padoT. — M3narensctBo: ACT, 2023. — 352 ¢.;

20) PoivkeBuu  A.Il. ®wuswmka. 3Bagaunmk. 10-11 km.: Ilocobme s
obmeo6pazosar. yupexaeauii. — M.: [Ipocsemenue, 2023. — 192 ¢.;

21) CaypoB HO.A. ®dwusuka. 10 xnacc. ba3oBwlii ¥ yriayOn€HHBIR YPOBHH.
Knaccuuecknit kype. Iloypounsie paszpabotkum k yueOnuky [.5. Mskuiiesa,
b.b. byxosuesa, H.H. Corckoro. — M.: IIpocBemienue, 2022. — 276 c. U3nanue B
pdf-popmare. Pexum  mocryma:  http://www.saurov-ya.ru/Metodika/Posobiya/
Modeli_urokov_10 class 2022.pdf (nata o6pamenus 19.02.2024);

22) CaypoB FO.A. ®dwusuka. 11 xmacc. ba3oBwlii u yriayOn€HHBIH ypOBHH.
Knaccuuecknit kypce. Iloypounsie paszpabotku k yueOHuky [.5. Mskuiiesa,
b.b. byxoguieBa, B.M. Uapyruna. — M.: [IpocBemenue, 2022. — 276 c. U3nanue B pdf-
dopmare. Pexum moctyma: http://www.saurov-ya.ru/Metodika/Posobiya/Modeli
urokov_11 class_2022.pdf (nata oopamenus 19.02.2024);

23) CnipaBounuk B Tabmumax. ®usuka, 7-11 k1. ®I'OC. — M.: Aiipuc-mipecc,
2023. -32 c.;

24) CnpaBounuk 1o ¢usuke. 7-11 kin./Tpycosa M.C. — M.: BAKO, 2022.- 96 c.



http://www.saurov-ya.ru/Metodika/Posobiya/%20Modeli_urokov_10_%20class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/%20Modeli_urokov_10_%20class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
http://www.saurov-ya.ru/Metodika/Posobiya/Modeli_%20urokov_11_class_2022.pdf
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. TlpunokeHue Ha 3NEKTPOH. HOocUTelne: K yueOHuKy ®Pusuka. 10 kmacc ais
o0meo0pa3oBat. opraHu3aiuii: 6a3oBbiii U TpoduIbHBINA ypoBHU. / ['.5. Makuiies,
b.b. ByxoBues, Corckuit H.H. — AO «3natensctBo «IIpocsenienue», 2020.

2. DIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIIECHHbIE K NCIOJIb30BaHUIO
OpU peaju3aluy HMEIOLUX TOCYIapCTBEHHYIO aKKpPEAUTALNI0 00pa30BaTEIbHbIX
IpOrpaMM HadaJIbHOTO OOLIET0, OCHOBHOTO OOIIETO, CPEAHETO 00IIEero 00pa3oBaHus
npuka3zoM Munnpocsemenust Poccunm ot 04.10.2023 Ne 738:

- @usuka. 10 kimacc. — ®PI'AOY IO «Axanemuss Munnpocsemenus Poccuny;
- O@usuka. 11 kimacc. - ®PI'AOY AIIO «Axkanemus Munnpocsemenus Poccuny;

3. OTKpBITBIE OOIIEAOCTYIIHBIE 00pPa30BaTEIbHBIE MAaTEPHAIbI, PAa3MEIICHHBIC
Ha HH(POPMAIHOHHO-00pa30BaTeIbHBIX ITOPTajax:
https://m.edsoo.ru/ - Bubanoreka 1mudpoBOro 0o0pa3oBaTeLHOrO KOHTEHTA
(bubmuoteka 1{OK);
http://school-collection.edu.ru/catalog/ - Enmunas xomrekmus I1UGPOBBIX
00pa30BaTEIIbHBIX PECYPCOB;

https://edu.skysmart.ru — sro poccuiickas y4eOHas OHJaMH-TIaTdOpMa IS
yaajaeHHoTro o0yueHust yuyamuxcs 1-11 kmaccos;

https://urok.apkpro.ru — ObdmenocrymnHas oecriaTHas OuOaInOTEKa IU(POBOTO
00pa3oBaTeNbHOTO KOHTEHTA M0 BCEM TeMaM IIKOJbHON MPOrpPaMMBl;

https://urok.1c.ru/library/physics/fizika_7_11 klassy/ - bubnnoreka
MHTEPAaKTUBHBIX MaTtepuanoB. Pusuka, 7-11 kmnacc;

https://nsportal.ru/shkola/fizika/library - OOpa3oBarenbHas conuagbHas CETh.
dusuka;

https://resh.edu.ru/subject/28/10/ - Poccwuiickas 3meKTpoHHas Ikojia. Dusuka,
10 knacc;

https://resh.edu.ru/subject/28/11/ - Poccuiickast 3ieKTpOHHAs ImiKoja. Pu3nka,
11 knacc;

https://testedu.ru/test/fizika/ - OOpa3oBarenbHbie TeCTHI. TeCThI IO PU3HUKE;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOnuk. ®Dusnka
(Metoauueckast nomoiib. Bedunapel. Kypcsl. Kartamor);

https://uchitel.pro/ - VYwuwutensllpo. Koncmextsl mo mnpeamery «Dusukay.

Nzydyenne @uzuku mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3ajau.


https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
https://urok.1c.ru/library/physics/fizika_7_11_klassy/
https://nsportal.ru/shkola/fizika/library
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/

