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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma mno ¢usuke Ha ypoBEHb CpEeJIHEro OOLIEro 0oOpa3oBaHUs IS
ooyuarormuxcst 10-11-x kmaccoB MAOY « COII Neo2y pa3paboTraHa B COOTBETCTBUHM C
TpeOOBAHUSIMU:

e @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoi
denepanuny;

e mpukaza MwunoOpHaykn oT 17.05.2012 Ne 413 «O6 yTBepKaeHUU (eaepaabHOTo
rOCy/AapCTBEHHOTO 00pa30BaTENIBHOTO CTaHIApTa CpelHero oduiero odpa3zoBaHus» (C
W3MEHEHUSIMHU, BHECEHHBIMHU IprKa3zoM Munnpocsemienus ot 12.08.2022 Ne 732);

e npukaza Munnpocsenienus ot 18.05.2023 No 371 «O6 yTBepxKaeHun ¢eaepaibHOMN
o0pa3oBaTeIbHOIN MPOrpaMMbl CPETHETO OOIIETO 00pPa30BaAHUSY;

e npukaza MunnpocBemienus ot 22.03.2021 No 115 «O6 ytBepxkaenun Ilopsinka
OpraHu3allid M OCYIIECTBJICHHS OOpa30BaTEIbHON JAESITENIBHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeNbHbIM MIPOrpaMMaM — 00pa30BaTENIbHBIM MPOrpaMMaM HayajabHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPEIHETO 00I1IeT0 00pa30BaAHUDY;

e KOHIICTIINU MPENnoiaBaHus yueOHOro npeamMera «Dusukay;

o CII 2.4.3648-20 «CaHUTapHO-3MIUJEMHUOJIOTHYECKUE TPEOOBAHUA K OpraHU3aIsIM
BOCIIUTAHUS U OOYy4YeHHUs, OTAbIXa M O3JOPOBJICHHS JIETEH U  MOJIOJICKNY,
YTBEPKIACHHBIX NOCTAHOBJIEHUEM IIIABHOTO CAaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckrue HOpPMATHUBBI U TPeOOBaHUS K OOECIIEUEHUIO
0e3onacHOCTH U (WiIM) OE3BPEIHOCTH JI YeloBeKa (PaKTOPOB Cpelbl OOUTaHUS»,
YTBEP>KACHHBIX [TOCTAHOBJIECHUEM TJIABHOTO CAHUTApHOTO Bpaya oT 28.01.2021 No 2;

e y4yeOHOrOo IJIaHa CPEIHEro 001Iero 0opa3oBaHus, yTBEPKACHHOTO rpukazoM MAOVY»
COII Ne2» ot 31.08.2023 Ne405 «O0 yTBEp:KIIEHUU OCHOBHOUM 0Opa3oBaTEIbLHOU
IPOTpaMMBbI CPEHETO 00IIEero 00pa3oBaHUM;

e (enepanbHOl pabouelt mporpamMMmbl 1Mo yuyeOHoMy mnpeamery «Dusmkay 06a30BOro
YPOBHSI.

[TporpamMmMa no ¢u3uke 06a30BOro ypoBHsI Ha YpOBHE CpeAHEro oOuiero oopazoBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM U TPeOOBAHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbix B OI'OC COO, a Takke ¢ ydérom
dbenepanpHOl paboueil mporpaMMbl BOCHUTAHUS W KOHIIEMIMU MPENoJiaBaHUs Y4yeOHOro
npeamera «®Puszuka» B oOpasoBaTenbHbIX opraHuzanusax Poccuiickoit ®denepanuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Pabouasi mporpamMmma opueHTHpOBaHa HA LEJEBbIE MPUOPUTETHI, CHOPMYIIMPOBAHHBIE B

dbenepanpHOll pabodyeil mporpaMme BOCHUTAHUS UM B paboueil mporpaMme BOCIHUTaHUS
MAOY « COII Ne2» r.3aBo10yKOBCKA.

ConepxaHue mporpamMMmbl Mo (pu3nke HampaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHO-
HAay4YHOW KapTWHBI Mupa oOyuarommxcs 10—-11 kmaccoB mpu oOyueHun ux ¢GU3NKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro noaxona. Ilporpamma no ¢usuke
cootBercTByeT TpeboBaHusiMm GI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, MNPEIMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM 00yUeHusl, a TAKKE YUUTHIBAET HEOOXOAUMOCTh peau3aluu
MEXMPEAMETHBIX CBS3eH (PU3UKH C €CTECTBEHHO-HAYUYHBIMHM YUEOHBIMU NpeaMeTaMu. B Hel
ONPENENSAIOTCS OCHOBHBbIE II€JIM UW3y4YeHUs: (U3MKM Ha YpPOBHE CpPEIHEro O0OIlero
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oOpa3oBaHMsl, IUJJaHUpPYEMble pe3yJbTaTbl OCBOCHHS Kypca (U3MKHU: JUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

ITporpamMMma 1o (pusmke BKIIOYAET:

e IUIAHMPYEMBIE pe3yJbTaThl OCBOCHUSA Kypca (U3MKH Ha 0a30BOM YpPOBHE, B TOM

quClie IPEMETHBIE PE3YIbTaThl 10 TOAaM 00yUYEeHMS;

e cojepkaHue yaeOHOTO TIpenMera « Du3nKay 1mo rojgam oOydeHHs.

®duzuka kak Hayka O Haubojee OOLIMX 3aKOHAX MPUPOJIBI, BBHICTYNAas B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUHA 00
okpyxatomieM Mupe. HIKonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIUI JIJIsl €CTECTBEHHO-
HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB
W SBIICHUW, W3y4aeMbIX XUMHUEH, Owojoruei, (u3mveckoil reorpadueil m acTpOHOMHEH.
Hcnonp30BaHue M aKTUBHOE NpUMEHEHHE (M3MUYECKUX 3HAHUN ONpeAeseT XapakTep |
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTUH B c(epe HSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJYYEHHUsI HOBBIX MaTE€pUAIIOB C 3aJaHHBIMHM CBOWCTBaMHU W Jpyrux. M3ydeHue
(U3UKKM BHOCUT OCHOBHOW BKJaJ B ()OPMHPOBAHHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa
oOyyatomuxcsi, B (opMuUpoBaHHE YMEHHH NPUMEHATh HAYYHBIA METOJ IMO3HAaHUS NpU
BBIMIOJTHEHUH UM YUEOHBIX UCCIIE0BaHUM.

B ocHOBy kypca (u3MKH 17 YPOBHSI CpEAHET0 00Iero oOpa3oBaHUs MOJOXKEH PN
UJe, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPUHIIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepual U3 BCEX pa3/iesioB (DU3UKH, BKIIOYAET KAaK BOMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOU (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (U3UKH OObEeIUHEH
BOKPYT (u3nueckux Teopuil. Begymmm B Kypce gBisieTcst (popMUpOBaHKUE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U MOJIE.

Hoess  cymanumapuzayuu. EE  peanuzanuss  mpeamnojaraer  UCMOJIb30BaHUE
TYMaHUTapHOTO MOTEHIUaNa (PU3MYEeCKON HayKH, OCMBICICHUE CBSI3U Pa3BUTHS (PU3MKHU C
pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMYECKUMU
npodiemMamu.

Hoes npuxnaownoti manpasnennocmu. Kypc (QuU3MKM mnpeanosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMUYECKHX NPHWIOKEHHIM W3YYEHHBIX TEOPUH H
3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHUS,
MOCBSIIEHHBIX 3KOJOTUYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C Pa3BUTHEM
TEXHUKA W  TEXHOJIOTMM, a Takke oOcyxaAeHuss mnpobjieM  paluOHAIBLHOrO
IPUPOIONOIB30BAHUS M SKOJIOTMUECKON OE€30MaCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (U3UKH Ha yPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
ABIAIOTCS (pu3mueckue Teopuu (GopMHpOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOECHUS
bu3nyeckoil Teopuu, poiau (PyHIAMEHTAJbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O IPUPOJE, TPaHUIIAX MPUMEHUMOCTH TEOPHH, Il OUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHHUI U IIPOLIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOJAX0A B Kypce (M3MKHM pealn3yercsi Mpexae BCEero 3a
CY€T OpraHu3ali SKCIEPUMEHTAIBHON JAesTeNnbHOCTH oOyvaroutuxcs. [ns 6azoBoro
YPOBHSL Kypca (PM3MKH — 3TO HCIOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX



HKCIEPUMEHTOB U JIaOOpaTOPHBIX paboT, KOTOpbIE B porpamme no (pusmnke o0beAUHEHBI B
OOLIMII CIMUCOK YYEHWYECKUX NPaKTHUECKUX paboT. BrigeneHue B yKa3aHHOM MEpeyHe
7a00paTOpHBIX paboOT, MPOBOJAMMBIX JJIi KOHTPOJIE M  OLEHKH, OCYHIECTBIsETCS
y4aCTHUKaMU 0O0pa30BaTeNIbHOIO IMpollecca HMCXOAs U3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHalieHusi kabuHeta ¢usuku. [Ipu sTomM obecneunBaeTcs OBIAJACHHE OO0YYAIOIIUMUCS
YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE M3MEPEHMsI, HCCIEAOBAaHUS 3aBUCUMOCTEH (DHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPETOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME yAENSeTCs PEHICHUI0 PAcu€THBIX M KayeCTBEHHBbIX 3anad. [lpu
ATOM JIJIsl PacU€THBIX 3a7a4 MPUOPUTETOM SIBIIIOTCS 3aJla4l C SIBHO 3aJlaHHOM (hHU3HUECKOU
MO/JIEJIbIO, TTO3BOJIAIOIINE TPUMEHSITH U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYs 3HAHUS U3 Pa3HbIX pasnenoB. [|Jis KaueCTBEHHBIX 33134
NPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha OOBSCHEHUE MPOTEKaHHsS (PU3MYECKHX SBICHUNA U
MPOLIECCOB B OKPY KaloIlel KU3HU, TpeOyromre Bbioopa (hU3ndeckoil Moaeu sl CUTYyaluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusamMu PI'OC COO x MarepuanbHO-TEXHUYECKOMY
o0ecreueHno y4yeOHoro mporecca 0a30Bblid YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHErO
oOuiero o0Opa3zoBaHMsl TOJKEH U3ydaThbCsl B YCIOBUSAX MPEAMETHOrO KaOnHeTa (PU3UKHU WIH B
YCIIOBUSIX WHTETPUPOBAHHOIO KaOWHETa MpPEeAMETOB €CTECTBEHHO-HAy4HOro IuKkia. B
kaOuHeTe (QU3UKU JOJKHO OBITh HE0O0XOoJauMoe J1adopaTopHOE OOOpyAOBaHHE MJis
BBITIOJTHEHHSI YKA3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHUYECKHX MPAKTUYECKUX PadOT U
JIEMOHCTPAIIMOHHOE 000PYAOBaHHUE.
JlemoHcTpallMoHHOE 000pyAOBaHUE (POPMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U OOECIIEYMBAET MOCTAHOBKY MEPEUUCIICHHBIX B IpOrpaMMme
1o QU3UKe KIIFOUEBBIX IEMOHCTPAIINI 711 UCCIICOBAHMS H3yYaeMBbIX SIBIICHUH U MPOIIECCOB,
AMIUPHUUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.
JlabopaTopHOe 000pyIOBaHUE AJII YUEHUYECKHX MPAKTHUYECKUX paboT popMupyercs B
BUJIE TEMAaTUYECKUX KOMIUJIEKTOB M 00€CIeYMBAETCsl B pacy€Te OJHOIO KOMIUIEKTA Ha JABYX
oOyyaronuxcsi. TeMaTudeckue KOMIUIEKTHI JTaOOpaTOPHOTO OOOpYIAOBaHUS JOHKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCTIOJIh30BAaHUH aHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IUPPOBBIX JaOOpATOPUI.
OCHOBHBIMH TIEJIIMH U3y4YCeHUSI PUZUKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:
e (opMupoBaHHME HMHTEpeca M CTPEeMJICHHs OOy4YarOIIMXCS K HAYYHOMY H3YYEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJCTABICHWH O HAy4YHOM METOJE TMO3HaHWA U (OPMHUPOBAHUE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (dopMHpOBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3YYEHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opMupOBaHHUE YyMEHUU OOBSICHATH SIBJICHUS C HCIOJIb30BAHUEM (PU3HMUYECKUX

3HAaHWU ¥ HAYYHBIX JOKA3aTEIbCTB;

o (dopMupoBaHHE TpEACTaBICHUH O poiau GU3NKH A0S Pa3BUTUSA  JIPYTHX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3THX 1LeJiell 0O0ecreuynBaeTCsl pelieHneM CIeAYIOIUX 3aaad B Mpoliecce
W3y4eHUs Kypca (U3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TMpPHUOOpETEHHE CHUCTEMBbl 3HAHUW 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOYAS MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIUHAMUKY,
KBaHTOBYIO (DM3HKY U JIE€MEHTHI aCTPOPUBUKHY;

e (opMupoBaHHME YMEHHI NPUMEHSTh TEOPETUUYECKUE 3HAHMUS Il OOBICHEHHMS
bu3nUecKuX SIBJICHUN B TPUPOAE M I NPUHATHA TMPAKTUUECKUX pEHICHUN B
MMOBCEHEBHOM JKHU3HMU;

e OCBOCHHE CIIOCOOOB PEILICHHUS PA3NMYHBIX 3a/ad C SBHO 3aJaHHOW (PHU3NUYECKOU
MOJICNIbIO, 3aJia4, TOJPa3yMEBAIOIIMX CaMOCTOSTEIBHOE CO3/1aHue (PU3MUECKOU
MOJIeJIH, aJICKBATHON yCIIOBUSAM 3a/1a4U;

e TOHMMAaHHE (PU3UUYECKUX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIMSIHUSA HA OKPY’KAOIIYIO CPEAY;

e OBJIaJICHUE METOJAMH CaMOCTOSITEIHHOTO TUIAHUPOBAHUS U IPOBEACHUS (PU3UIECKUX
HKCIIEPUMEHTOB, aHaldW3a W HUHTEepOpeTanuu HUHPOPMAlMHU, ONpeaeseHus
JIOCTOBEPHOCTH MOJyYEHHOI'O PE3YNIbTATA;

e CO3JIJaHHWE YCJIOBUM A pa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOU IEATENBHOCTH.

Ha uszyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHET0 OOIIEero oopa3zoBaHUs
otBoautcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 yacos (2
gyaca B HEJICIIIO).

[Ipennaraemelii B mporpamme 1o (pU3uKe nepeyeHb Ja0OpaTOPHBIX M MPAKTUYECKUX
paboT sABIAETCA PEKOMEHJOBAaHHBIM, YYHUTENb JAENIaeT BBIOOP MPOBEAEHUS J1a0OPATOPHBIX
padoT 1 ONBITOB C YYETOM MHIUBUTYyaIbHBIX OCOOCHHOCTEN 00yYaromxcsl.



COAEPKAHUE OBYUYEHUA

10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

dusuka — HayKa o npupoje. HayuHble METObI MTO3HAHUS OKpYy’Karoiiero mupa. Posib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MonenupoBanre (u3MUeckux SBICHHM W TpolieccoB. HayuyHble THIOTE3BI.
®du3nyeckne 3aKOHBI U TeOpHH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [IpuHIHI
COOTBETCTBHS.

Pons u mecto usuku B (GOpMUPOBAHWM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B
MIPAKTUYECKOMN JEATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwkeHHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMkEHMS. (Cucrema
orcuéra. Tpaekropus.

[lepemernienue, cKOpoCTh (CpemHsIsE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MAaTE€pPUAJIbHON TOYKH, UX MPOEKIMUA HA OCU CUCTEMBI KoopauHaT. ClIoKeHue nepeMenieHun
Y CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIKeHue. ['paduku 3aBucUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMENIEHNS MaTEPUATbHON TOUKH OT BPEMEHHU.

CBobosHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonnHeiHOE ABWKEHHE. [[BHKEHME MATEpUANIBHOW TOYKH IO OKPYXHOCTH C
IIOCTOSTHHOM TI0 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOpoCThb. llepmon u
yacTota oopareHus. [lenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA W NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETpP, JBHKEHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, HILTIOCTPALIUS KHHEMATUUECKUX XapaKTEPUCTUK IBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaOmronenue nBuxkeHus Tejia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne ycKkopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

N3ydyeHne HepaBHOMEPHOTO IBUYKEHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HUccnenoBaHnne  COOTHOUIEHHMS  MEXAY  MYTSIMH, MPOWACHHBIMH  TEIOM  3a
MOCJICIOBATEILHBIC PaBHBIC MPOMEXYTKH BPEMEHM IMPU PABHOYCKOPEHHOM JIBMKEHUHU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxKeHUs Tella, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. Jlunamuka

[Ipuammn otHOcuTenbHOCTM ['amunes. Ilepseii 3akoH Herotona. HMuepuumanbHbie
CHUCTEMBI OTCUETA.

Macca Tena. Cuna. IlpuHuun cynepno3uumu cui. Btopoit 3akoH HproToHa 11s
MaTepualibHON TOUKU. Tperuii 3akoH HbproTOHA 17151 MaTepuaIbHbBIX TOYEK.

3akoH BceMupHoro tiarorenus. Cuna tsoxectd. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (Mmokos, ckojibxeHus, kauenusi). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHUS W cuiaa Tpenus mnokos. Koapduuuent tpenus. Cuia
COIIPOTHBJIEHUS IIPY JBWKEHUH TeNa B KUAKOCTH WJIU Tase.

[ToctynaTenbHoe U BpamaTreabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpauieHus. llnedo cumnel. YcnoBus paBHOBeECHUS
TBEPJIOTO TEJIA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: NOALIMITHUKH, IBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHKMe UHEPIUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TE.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMalny.

HesecomocTts. Bec teina npu yCKOpEHHOM MOABEME U MTaJICHUM.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBusa paBHOBecHs TBEPAOro Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuenune nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarium.

HccnenoBanne yciioBU paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPALLIEHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Mty nsC MaTepUAIBHON TOYKHM (T€J1a), CHCTEMBI MaT€PUAIbHBIX TOUEK. IMITyJIbC CHITBI
Y U3MEHEHME UMITYJIbCa TeJIa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE IBH>KEHHE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepralibHONM TOUKH. Teopema 00 U3MEHEHUN KMHETHYECKOU
SHEPI'UH.

[TorenmuanbHas osHeprus. lloTeHnuanbHass »SHEpPrus ynpyro neGopMupoBaHHOU
npy>kuHbl. [loTeHunanbHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3EMJIH.

[ToTeHimanbHble U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b paOOThl HEMOTEHUUATBHBIX CHII C
U3MEHEHHEM MEXaHWYECKOM JHEPTHMM CHUCTEMBbl TEN. 3aKOH COXPAaHEHUsS MEXaHWYECKOU
SHEPI'UH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTporuCTBa U IPAKTUYECKOE IIPUMEHEHUE: BOJLOMET, KONEDP, IIPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.



Llemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBIKECHHE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3yuenne abCONMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanne cBsSI3U pabOThI CHJIbI C M3MEHEHHEM MEXaHWYeCKOW JHEpruM Tena Ha
IpUMepe PaCTHKEHUsI PE3NHOBOIO JKI'yTa.

Paznen 3. MoJgekyasipuast u3nka 1 TEePMOJANHAMUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KUHETHYECKOM TEOPUHM U HX  OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkenue. Auddysua. Xapakrep ABUKEHUS U B3aUMOJICHCTBHS
YyacTull BemiecTBa. Mojenu CTPOCHHUSI Ta3oB, >KUJIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE
CBOWCTB BEIIECTBA Ha OCHOBE 3THX Mojeined. Macca u pa3Mepbl Moisekyn. KomimuectBo
BemecTBa. [locTosiHHass ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Llenscus.

Mogens naeansHOro raza. OCHOBHOE YPaBHEHHUE MOJICKYJISIPHO-KMHETHYECKON TEOPUU
uJeaJbHOro raza. AOCONIOTHAs TemmepaTypa Kak Mepa CpeAHEH KUHETHYECKOW SHEPruu
TEIUIOBOTO JBWKEHUS 4acTul rasza. lllkama temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpaBuenue MenaeneeBa—Kianeitpona. 3akon [{anproHa. M30mpoiiecchl B HACAITBHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduueckoe mMpencTaBieHUE HU3OMPOIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuueckue ycTpocTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETDP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIUE JHUCKPETHOE CTPOEHUE BemiecTBa, (ororpadum Monexy:n
OPTaHUYECKUX COCTUHECHUN.

OnpIThl 10 MU PY3UN )KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita lltepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICCTBHUSI.

Mogenb, WILTIOCTpUpYIOIIas NPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSAHUS UI€ATTBHOTO ra3a, N30MPOIECCHI.

Yuenuueckuii akcnepumenm, nabopamopmuvie padomul

Omnpenenenre Macchl BO3JlyXa B KIACCHOM KOMHAT€ Ha OCHOBE W3MEpeHUil 00BhEMa
KOMHATHI, JABJICHUS U TEMIIEPATYPbl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUSA PAa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMmoauHaMuueckas cucrema. BHYTpEeHHsIsSI SJHEPTHUS TEPMOJUHAMUAYECKON CUCTEMBI U
ciocoObl €€ wu3MeHeHus. KonudecTBo TemiuoTel W pabota. BHyTpeHHsis sHeprus
OJHOATOMHOTO MJEAJbHOr0 Ta3a. Buael Temonepenayu: TEMIONPOBOJAHOCTh, KOHBEKIHS,
M3JIydeHue. Y IeJibHask TEIIOEMKOCTh BellecTBa. KomnuecTBO TEIIOTHI TPU TEILIoNEepeaaye.



[Tonsitue 00 agmabatHOM mporecce. [lepBriii 3akoH TepMoanHamuku. lIpumenenue
NEPBOrO 3aKOHAa TEPMOIAMHAMUKHU K HM3omporeccaM. ['paduyeckas mHTepnperanus padOThI
rasa.

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

TernoBble MamuHbl. [lpuHuUNBl nelcTBUS TeioBbIX MamuH. [IpeoOpazoBanus
SHEPrUH B TEIUIOBBIX MammHax. KoadduimeHnt mone3Horo AeMCTBHUs TEIJIOBOW MAIIUHBI.
[Mukn KapHo m ero kod(pPUIMEHT TMOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMBI
TEIUIOPHEPTETUKH.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE INPUMEHEHHME: [IBUTAaTENlb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPUICHHH PabOThI: BBUIET NMPOOKU M3
OYyTBUIKM TIOJI IEUCTBHEM CKaTOro BO3/AyXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM
TpeHUsI (BUACOJEMOHCTpALIHS).

W3MeHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OnpIT 0 a1a0aTHOMY PAaCIIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOMHBI, [BUTATENsl BHYTPEHHETO CrOpPAaHUs, PEAKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpazoBanne u kKoHJeHcanus. Mcrnapenue wu kumneHue. AOCOJMIOTHas U
OTHOCHUTENIbHASI  BIAXHOCTh  Bo3ayxa. Haceumennsld nmap.  YaensHas — TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIIEHUS OT JaBJICHUSI.

Teépnoe Ttemo. Kpucramimueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB
kpuctaiuioB. Kunkme  kpuctamibl. CoBpemeHHble  Marepuanbl. llnaBnenne
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHUYecKue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUIPOMETP M ICUXPOMETD,
KAJIODUMETP, TEXHOJOTUU TMOJIY4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIHE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienue HarpeBaHusl 1 MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHre OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.



Pa3znen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpusalus Tell. OJeKTpUuYeckud 3apsa. JlBa BuIa SIEKTPUUYECKUX 3aPSIOB.
[IpoBOJTHUKM, IUANEKTPUKKA M TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTrO
3apsna.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbId 3JIEKTpUYECKHI  3apsii.
OnekTpuueckoe mone. Hampspk€HHOCTH anektpudeckoro mois. I[lpunHnun cyneprno3unuu
ANEKTPUUECKUX Mosiel. JInHuM HanpsDKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun anekrpoctratudyeckoro moss. Ilotenmuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOAHMKM W  AMPJCKTPUKH B  DJIEKTPOCTATUYECKOM  moje. JludnekTpudeckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpa. DHEPIrus
3apsSKEHHOT0 KOHJIEHCATOpA.

TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3IEKTPOMETP,

AIEKTPOCTATUYECKAs 3aIIuTa, 3a3eMJICHUE ANEKTPONPUOOPOB, KOHJIEHCATOpP,
KOIHMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U PUHLUII IEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKTpocTaTuuecKas 3auTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOHIaAW IUJIACTHH,
PACCTOSIHUS MEXKIy HUMU U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOpa.

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

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. M CTOUYHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DneKkTpudyeckoe CONPOTHUBJICHUE. VY nensHOE CONPOTHUBJIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapamiedbHOE, CMEIIAHHOE COEIMHEHUE MTPOBOIHUKOB.

PabGora snekTpudeckoro Toka. 3akoH Jxoyns—JIenma. MOITHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTpOJBIXKYILAsi CUjla U BHYTPEHHEE CONMPOTHBIECHUE MUCTOYHUKA TOKAa. 3aKoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM ) 3JIeKTpruueckoi nenu. KopoTkoe 3aMbIKaHueE.

DNeKTpoHHasT MPOBOAMMOCTh TBEPIABIX METAIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJIOB OT Temneparypbl. CBEepXIPOBOAUMOCTb.

DNeKTpUYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomympoBoguuku. COOCTBEHHAass W TPUMECHAasT MPOBOJAUMOCTH IOJYIIPOBOTHUKOB.
CaoiictBa p—N-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.



DNEeKTPUYECKU TOK B PACTBOpaX M PaCIIaBaX 3JIEKTPOJUTOB. DIEKTPOIUTUUYECKAS
JTUCCOLUALINS. DIEKTPOIIU3.

DnekTpuyeckuii TOK B Tra3ax. CaMOCTOATENbHBII M HECAaMOCTOSITENbHBIA pa3psi.
Mounus. [1na3zma.

TexHuueckue yCTpPOMCTBA W MPAKTHUECKOE NPUMEHEHHUE: aMIepMETp, BOJBTMETD,
peocTaT, HMCTOYHUKH TOKA, DJIEKTPOHATrPEBATENIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
puOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUOM, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIyIIPOBOJTHUKOBBIN MO/, TaJIbBAaHHUKA.

Jlemoncmpayuu

W3MepeHre CUiibl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIIOMIAIN
MONEPEYHOr0 CEYEHHUS U MaTepuaa.

CwMeliaHHOE COeTMHEHNE TPOBOTHUKOB.

[IpsiMoe n3MepeHune NEKTPOABIKYLIEH criibl. KOpOoTKOE 3aMbIKaHHE TallbBAHUYECKOTO
AJIEMEHTAa U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

W ckpoBoii pa3psia ¥ IPOBOJUMOCTb BO3yXa.

OIHOCTOPOHHSISI IPOBOJIUMOCTH AHOJIA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3MepeHne SIEKTpOABWKYIIEH CHJIbBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

HaGmronenue amexTposusza.

MexnpeaMeTHble CBSA3H

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C YYETOM
COJIEpKATENBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMd MaTE€MaTHUKH, OWOJIOTUM, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJ0B HAyYHOTO MO3HAHMUS:
SBJICHUE, HAay4YHBIN (hakT, runotesa, Qpusnyueckas BEIUUYUHA, 3aKOH, TEOPHs, HAOJIOJICHHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peiieHue CHUCTEMbl ypaBHEHHH, JWHEWHas QyHKIuUa, mapadoina,
runepOosia, ux rpauku M CBONCTBA, TPUTOHOMETpPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIUU
Ha OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonoeusa: wmexanmdeckoe MABWKEHHUE B KUBOM mpupoxae, nuddysus, ocmoc,
TEMJI000MEH JKUBBIX OpPraHW3MOB (BUABI TEIUIONEpEadn, TEIUIOBOE pPAaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: JUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE AaTOMOB M MOJICKYJ, MOJb
BEIIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, YKUIAKOCTEW M Ta30B,
AIEKTPUUECKUE CBOMCTBA METAJIOB, JICKTPOIUTHYECKAs AUCCOIUAIINS, TaThBAHUKA.

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

Texnonoeus: mnpeoOpa3oBaHUE JABUXKEHUM C MCIOJB30BAHHMEM MEXaHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJAIIUITHUKY, UCTIOJIb30BAHNE 3aKOHA COXPAaHEHUS! UMITYJIbCAa B TEXHUKE



(pakera, BOIOMET U APYTHE), IBUraTeNIb BHYTPEHHETO CTOpaHus, MapoBas TypOuHa, ObITOBOM
XOJIOAWJIBHUK, KOHJIMLIMOHEDP, TEXHOJOTUU MOJYyYEHHUS] COBPEMEHHBIX MAaTE€pUajOB, B TOM
YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MIICHHE
IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SICKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE MarHuThl. B3auMoOaelcTBHE MOCTOSHHBIX MAarHuTOB. MAarHuUTHOE TOJIE.
Bexrop marnutHOM wuHAYKUMU. [lpuHOMN cynepno3unvu MarHUTHBIX Tosied. JInHnm
MarHuTHOW MHAYKIUU. KapThHa JIMHUIT MarHUTHOM MHIYKIMH MOJIS IOCTOSHHBIX MarHUTOB.

MarnuTtHoe 1oje IpoBOJHHMKA ¢ TOKOM. KapTHa NTMHUN MHIYKIMU MAarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumonecTBie NpOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, e€ MoAyJib M HampaBieHUE. [[B)KEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM 1osie. PaboTa cuiel JlopeHiia.

SIBreHMEe DIEKTPOMATHUTHOW HWHAYKIMHU. [IOTOK BEKkTOpa MarHWTHOW WHIYKIHH.
DIIEKTPOJABUKYIIAsl CHJIA MHAYKIIMU. 3aKOH 3JICKTPOMArHUTHOM MHAYKUIUU Dapanes.

BuxpeBoe 35IeKTpUYeCcKOe Moje. DIEKTPOABUKYIAS CUJIa MHIYKIUU B MPOBOJHHUKE,
JBUKYIIEMCS TIOCTYIIATEJIBHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHAYKIMU. DJIEKTPOIABHKYIIAS CHUJIAa CAMOUHIYKIIAH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHudeckrue YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, AJIEKTPOABUTATEND, YCKOPUTEIN JJEMEHTAPHBIX YACTHUI, WHAYKIWOHHAS
IeYb.

Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh  DJIEKTPOJABWXKYILEW CUJIbl MHIAYKIMM OT CKOPOCTH W3MEHEHMS
MAarHMTHOTO MOTOKA.

SIBeHMEe CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne AeCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKLWH.

Pa3nen 5. KosieOaHus1 U BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0anus



Konebartenbnas cucrema. CBoOoaHble MexaHWMYeckue Kosebanus. ['apmonuueckue
konebanus. Ilepuoxn, uactora, ammumryaa u Qaza kosneOanuil. [lpyXMHHBIN MasTHHK.
MaremaTudyecknii MasATHUK. YpaBHEHHUE TrapMOHWYECKHX Koyebanuii. IlpeBpaienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HUICATHHOM
KOJIEOATEIbHOM KOHType. AHAIOTHA MEXIy MEXaHMYECKMMH U DJIEKTPOMarHUTHBIMU
koneOanusimu.  @Dopmyna TomcoHa. 3akoH COXpaHEHUSI DJHEPIHH B  HJCAITBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aTyxawomux KojeOaHusX. BbIHyXJIeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHy X 1€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.

[lepemennsblii Tok. CHHYCOMAANbHBIA IMEPEMEHHBIA TOK. MONIHOCTh NEPEMEHHOIO
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE BIEKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PUCKH IIPU IPOU3BOACTBE 3JIEKTPOdIHEpruu. KysbTypa HCIOIB30BAHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTpoB — KojieOaTenbHOM — cucTeMbl  (IPYKMHHBIA WK
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJICOAHUN.

HabGmronenne pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuminorpaMMbl  (3aBUCMMOCTA  CUJIBI TOKa W HaNpsDKEHUS OT BPEMEHH) IS
AJEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nociie10BaTeIbHOM COEIMHEHNUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH TEepUO/ia MaJbIX KoJeOaHUW rpy3a Ha HUTH OT JJIMHBI
HUTH U MAcChl Ipy3a.

HccnenoBanre IEPEMEHHOIO TOKA B LENU U3  IOCIEAOBATEIBHO COCOUHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHbBIE GOJIHbL

Mexannueckue  BOJHBI,  yclioBus — pacnpoctpaHenus.  llepumon.  CkopocTh
pacnpocTpaHeHHs U JUIMHA BOJIHBL. [lomepednsle U npoosibHbIe BOIHBI. MHTEpdepeHuus u
Tudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHS U3JIyUYEHHS DJIEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTauusa BekTopoB E, B, V B anexkrpomarautHoi BojiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, NpeloMIIeHHe, noisipu3auusi, audpakuus, uartepdepenuus. CKopocTh
AIEKTPOMArHUTHBIX BOJIH.



[[Ixana 351eKTpOMarHuTHHIX BOJIH. [I[puMeHeHre 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMOBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckue yCcTpoucTBa U MPAKTUUECKOE PUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, paaHuolNpUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U YaCTOTOM
KOJICOAHMIA.

HccnenoBanre CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:  OTPaKE€HUE, TNPETOMIIEHHE,
noJisipu3anys, Iupaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. IIpsMoiIMHENHHOE pacnpoCTpaHEHUE CBETA B OJHOPOAHOU
cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHne M300pakeHHil B MIIOCKOM
3epKalle.

[Ipenomnenue cBeta. 3aKOHBI TMPEJIOMJICHUS CBeTa. AOCOIIOTHBIM IOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroyl NOJHOTO BHYTPEHHErO
OTpaKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cBeta. L{Ber.

Cobupatonie U pacceuBamomue JMH3bl. ToHkas auH3a. POKYCHOE pACCTOSHHUE U
onTHyYeckass cwia TOHKOM JsmH3bL. [locTpoeHne wu300pakeHHl B coOMparoUX U
pacceuBaromux JMH3axX. DopMysia TOHKON JTUH3BIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HUCTOYHUKH. Y CIOBHS
HAOJNIOICHUSI MAaKCUMyMOB U MHUHUMYMOB B HWHTEpPHEpPEHIIMOHHOW KapTHHE OT JBYX
cuH(Da3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakuronHas pemérka. YcCJIoBUE HAONIOACHUS TJIABHBIX
MaKCUMYMOB IIpY NaJ€HUU MOHOXPOMATUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHWE: OYKH, Jyma, (oTroamnmapar,
MPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAas ONTHKA, IU(paKIMOHHAS
pEMETKA, MMOJISIPOULL.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacpoCTpaHEHUE, OTPAKEHUE MU MpesoMiIeHHe cBera. Onruyeckue
PUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moieslb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.



Mopenu Mukpockona, TeJecKona.

Hab6mronenune naTepdepeninu cBera.

HaGmronenne nudpakiuu cBera.

Habmonenue nucnepcun cBeta.

[TomydeHue CieKTpa ¢ TOMOIIBIO PU3MEI.
[Tomydenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmonenue nomisipusanuu cBeTa.

Yuenuueckuii 3xcnepumenm, 1abopamopvie pabomul
W3mepenue nmokasarens mpeJoMIICHHS CTEKIa.
HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuIBIl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel cnenuanbHONU TEOPUU
OTHOCUTENBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMe, IPUHIIHII
OTHOCHUTEJILHOCTH DWHIITEIHA.
OTHOCHUTEIBHOCTE OJTHOBPEMEHHOCTH. 3aME/UICHHE BPEMEHU U COKPALLICHUE JIJINHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIBI. DHEPIHUs ITOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ORMUKU
®otonbsl. Popmyna IlnaHka cBsizu sHepruu (POTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccnegaoBanue ¢orodrpdexra. Omnbitet A. I'. CroneroBa. 3aKoHBI

dbotorpdexra. VYpaBHenue OiinmreriHa s pororddexkra. «Kpacnas rpanuma»
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuueckue yCcTpOHWCTBa M MPAKTUYECKOE MpUMEHEHue: (HOTOdIEMEHT, (POTOAATUHK,
coJIHeuHasi ObaTapesi, CBeTOIUOI.

Jlemoncmpayuu

®oTo3(PeKT HAa YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pezepdopna mo paccesnuro o -yactuil. [Inanerapras
mozenb atoma. [loctynarsl bopa. M3nyuenue u nornomenne GOTOHOB MpU TIEPEXOIe aToMa
C OJIHOTO YPOBHSI 3Hepruu Ha Jpyroi. Bumabl criektpoB. CHEKTp YpOBHEW 3HEpruud aromMa
BOJIOPO/JIA.

BousiHoBbIE cBoMcTBa yacTull. BonHsl ne bpoina. KopnyckyisipHO-BOIHOBOW Ty alIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAaJIbHBIA aHaIU3
(cexTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
HabGmronenue mmHegaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  cTpoeHuss  sapa.  OTKpwITHE
panuoaktuBHocTH. OmbiTel Pesepdopna mo ompeneneHHio cocTaBa pagloaKTHUBHOTO
uznyuyenus. CpoiicTBa anbda-, OeTa-, ramMma-u3iIydeHus. BiusHue paauoakTUBHOCTH Ha
YKUBBIC OPraHU3MBI.
OTtkpeiTHE TpOTOHA M HelTpoHa. HyknonHass moxens snpa I'eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. DIEeKTPOHHBIN U O3UTPOHHBIN OeTa-pacna. ['aMMa-uznyuenue. 3akoH
PaAMOAKTUBHOTO pacnaja.
OHeprus cBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccol sapa.
Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.
Anepubiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiremMbl M MEpPCHEKTHUBHI SACPHON
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHON SHEPTETUKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.
@dyHIaMeHTalbHbIe B3aUMOJAEHCTBUA. EAMHCTBO PU3NUeCKOl KapTUHBI MUPA.
TexHuyeckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa BuibcoHa,
SJIEpHBINA pEaKkTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul
HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Oranbl pa3BuTUs acTpoHoMuu. lIpuKiagHOE W MHUPOBO33PEHUECKOE 3HAUYECHHE
aCTPOHOMMUH.

Bun 3Bé€3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBHIKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTtounuk sHeprunm ConHua u 3BE314. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlnarpaMma «CHEKTPAJIbHBINA KIIACC — CBETUMOCTB». 3BE3JIbBI
IJIABHOW IOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3N TJIABHOM
IIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE MPEICTABICHUSA O
NPOUCXO0XKJIEHNHU 1 3BOOIMU CoNHIIAa U 3BE3/1. DTaIlbl )KM3HU 3BE3 .

Mneunsiii Ilyte — Hama I'anaktuka. ITonoxenue n asuwxenue CosHua B l'amakTuke.
Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE BIPHI B SIApaX FaJIaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa60ma. Paz0eranue ramaktuk. Teopus
bonbioro B3peiBa. PEIMKTOBOE U3IIyYeHHE.

Macurabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMHUHU.

Yyenuueckue nabnooenus

HaOmtoieHust HEBOOPYXKEHHBIM — TIJIA30M € MCHOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPUJIOKEHUN JI1 ONPEJENICHUsI IOJIOKEHUsST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JAaTy:
OCHOBHBIE c03Be31ns CEBEPHOrO NOIyIIAPHUS U IPKUE 3BE3IIBI.

Habmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponp (u3uku m acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJOTMYECKOW, COLMAIbHOW U
3TUYECKON cdepax [AeSITeIbHOCTH YeJOBEeKa, pojib M MECTO (PU3MKM U aCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTUHE MHUpa, poib (U3MYECKON Teopun B (HOPMUPOBAHHUH
MPEACTaBICHUN 0 (PU3NYECKON KApTUHE MUPA, MECTO (PU3MUYECKOW KapTHUHBI MHpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce oCyHIECTBISIETCS C YUYETOM
COZIEpKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHh MaTE€MaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvle nonsimusi, CBA3aHHbIE C U3yUYEHHUEM METOJOB HAYyYHOIO MO3HAHMSL:
SBJICHUE, HAay4YHBIM (DaKT, TUNOTEe3a, (hU3MYECKas BEIMYHHA, 3aKOH, TeOpHs, HaOIroAcHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUHN, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX
IPOEKLHUU Ha OCH KOOPJMHAT, CI0KEHHE BEKTOPOB, IPOMU3BOHBIE 3JIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKH MOJJ00US TPEYTOILHUKOB, ONPEEICHHE IIOIMIAIN TIIOCKUX puryp u oobéma ted.

buonoeus: snextpudeckue SIBICHUS B JKUBOW NMPUpPOJE, KoieOaTeNbHbIE ABUXEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOU NMPUPOAE, NECWCTBUE PANHUALIMU HA JKHUBBIC
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAas CTPYKTypa TBEPABIX TeEl,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHaU3.



l'eoepaghus: MarHUTHBIE TOOCA 3€MJTH, 3aJ1€KU MarHUTHBIX Py, GOTOChEMKA 3eMHOM
NIOBEPXHOCTH, MPECKA3AHUE 3EMIIETPSICEHUM.

Texnonoeus: JUHUM  DJIKTpoIiepeAad,  TIeHepatop  NEpPeMEHHOro  TOKa,
JIEKTPOJBUTATENb, MHIYKIIMOHHAS T€4Yb, paaap, paJluONpUEMHHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBU-neub, MpoeKIIMOHHBIN arnapaT, BOJIOKOHHAsI ONITHKA, COJIHEYHAasi OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuyeOHoro npeaMera «d@u3nka» Ha ypOBHE CpeHEro oOIiero oopa3zoBaHUs
(0a30BBIE  YPOBEHB) [MIOJDKHO OOECIEUNUTh JOCTIDKCHHE CICIYIONUX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yIbTaThl OCBOEHUS YUeOHOTO peaMeTa « Du3nKay AOHKHBI OTPaXKaTh
TOTOBHOCTh W  CIHOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, TO3UTUBHBIX
BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOIO
00111ecTBa, pacIMPEHNE KU3HECHHOTO OIBITAa M OIBITA JICSITEIIBHOCTH B MPOIIECCE PeATU3aAINH
OCHOBHBIX HalpaBJEHUN BOCTIUTATEILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZMUIMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAAUITMOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTHUECKUX U JIEMOKPATHYECKUX
[ICHHOCTEMN

TOTOBHOCTh BECTH COBMECTHYIO JIESTEILHOCTh B MHTEpPECaX I'Pa)KJaHCKOTro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3alluu;

yMEHUE B3aMMOJICUCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHUUCKUX
y4€HBIX B 007aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH ~ OIIEHHMBAaTh CHUTYallUI0 ¥ TMPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasl HSCTETUKY HAay4yHOTO TBOPYECTBA,
npucyiero puanyeckoil Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K pa3nuuHbiM chepam mnpodeccHoHaTbHON AEATEeILHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3WKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp OyIyIIei
npodecCur U peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U cCaMOOOpa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSIKEHUU BCEU KU3HU;

6) 3K010rMIeCcKOr0 BOCIIUTAHUSI:



C(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKME U OCYILECTBJIEHUE JIEHCTBHI B OKPY)KAIOIIEi cpesie Ha OCHOBE 3HAHUS
1esiel yCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paciIupeHue OmbITa JAEATENIbHOCTH HKOJOTUYECKON HAaIlpaBIeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAY4YHOW JESTENIbHOCTH, TOTOBHOCTh B MPOIECCE H3yUCHUS
(UMK OCYIIECTBIIATH MPOEKTHYIO U UCCIEAOBATEIBCKYIO JIEATEIBHOCTh UHIUBUAYAIBHO H
B TpyTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe [1eiicTBUS
ba3oBble jioruyeckue aeiicTBusl:

CaMOCTOATEIFHO (DOPMYJIMPOBATh W AKTyaIM3WPOBATH MPOOJEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJIEIISATH 1eJIU JeSTEIHbHOCTH, 33a/1aBaTh MAPAMETPhl U KPUTEPUU UX JOCTHKECHHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYUST B PACCMATPUBAEMBIX (U3UUECKUX
SIBIICHUSIX

pa3pabaThiBaTh IUIAaH pEIICHWS MpPOOJeMbl C Y4ETOM aHalnW3a HWMEIOIIUXC
MaTepHaIbHBIX U HEMAaTEpUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM,
OIICHUBAThH PUCKH MOCIICICTBUNA JEATCILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pad0Ty B YCIOBUSAX PEANTbHOT0, BUPTYaIbHOTO W
KOMOWHUPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

BJIAJCTh HAYYHON TEPMHHOJIOTHEH, KIIOUYEBBIMU MTOHATUSAMU U METOAaMH (PU3HUSCKON
HAyKU;

BJIAJICTh HABbIKAMU Y4EOHO-UCCIIEA0BATEILCKON U MPOEKTHOM JACSATEIHHOCTUA B 00JIaCTH
(bU3UKH, CTOCOOHOCTHIO W TOTOBHOCTHIO K CaAMOCTOSATEILHOMY IOWCKY METOJIOB PEIIeHUS
3a/1a4 (U3UIECKOTO COJIEPIKAHMS, MPUMEHEHUIO PAa3IMYHbIX METOOB IMO3HAHMUS;

BJIAJCTh BUAAMH JICATCILHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIIUH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYyaIlUsAX, B TOM YHCJC TPH
CO3/JaHUU YUEOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBIIATH TIPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIIBUTATH
TUIOoTe3y €€ pernicHHs, HaXOAUTh apTyMEHTBI JUIS JOKa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIIICHHUSI,

aHAMM3UPOBAaTh TIOJYYCHHBIC B XOJ€ PCIICHHS 3aJladyd Pe3yJIbTaThl, KPUTHUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;



CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/1aul B 00pPa30BaTEIHHON JMEATEILHOCTH, B
TOM YHCIIC TIPU U3y4eHUU (PU3uKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITSIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,;

CTaBUTH MIPOOJIEMBI U 33/1a49H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIQ/ICTh HAaBBIKAMU TOJNy4YeHUs HHpopMammu (QU3NIECKOTO  COACpXKAHHS U3
WCTOYHUKOB  Pa3HBIX  THUIIOB, CAMOCTOSATEIHLHO  OCYIIECTBISATH  TIOWCK,  aHAJIW3,
CHUCTEMATH3aIMI0 W UWHTEPHpeTanui0 HWHHOPMAMKA  Pa3IMYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS,

OILICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIIMOHHBIX 33/1ad C COOIOACHUEM
TpeOOBaHWI JPrOHOMHKH, TEXHHKH OE30MaCHOCTH, THTHUCHBI, pPecypcocOepeKeHus,
MPABOBBIX U ITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOMN 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UUECKOTO COJAEpXKAHUS B PA3TUYHBIX (opMarax ¢ Y4ETOM
Ha3HaueHUs WHPOpPMAIIMK U I1EJIEBOM ayJIuTOpUH, BBIOMpass ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS W BH3yaTH3aIHH.

KoMMyHUKATHBHBIC YHHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYILIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JIEATEIIBHOCTH;

pacro3HaBaTh MPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyIbHOU PabOTHI;

BBIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEMN KaKIOTO WieHa KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPJAWHUPOBATH
JEUCTBHS N0 €€ JOCTHIKEHMIO: COCTABIIATH IUIAH JCUCTBUM, PACHPEAENATh POIU C YYETOM
MHEHHMI yYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KayeCTBO CBOET0 BKJIAaJa U KaXJOr0 YYaCTHHKAa KOMaHAbl B OOIIUI
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE MPOEKTHI, OEHUBATh UJEH C MO3UIMU HOBU3HBI, OPUTHHAJIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMUECKOE ITOBEICHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JacTU (PU3UKUA U
aCTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTABUThH U (hOPMYTUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIBHO COCTAaBJIATH IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX 3a1ad, IJIaH
BBIMIOJTHEHHUSI TPAKTHUECKOH paboThl C Y4ETOM MMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
penenue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYIAUIMU B 00JacTH (HU3UKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallWsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LEIISM;

BJA/IeTh HAaBBIKAMU [I03HABATEIbHOW pe(IEKCUU KaK OCO3HAaHHS COBEPILAEMBbIX
JNEUCTBUI YU MBICIUTENBHBIX NPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCITI0JIB30BaTh NPUEMBI PEQIIEKCUU SISl OLEHKH CUTYAllMH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIEHHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€E PE3yJIbTATOB JACSATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH.

B mpouecce nocTukeHus: IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IPOrpaMMBI 10 (pU3UKE
JUIS  ypOBHS CpedHero ooOmero oOpa3oBaHus Yy OOydYaroIIMXCsl COBEPIIEHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratonfi cpOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOUIETO CIOCOOHOCTh IMOHUMATh CBOE HSMOLIMOHAIBHOE
COCTOSIHME, BUAETh HANpaBJICHHsS Pa3BUTHUS COOCTBEHHOW SMOLMOHAIBHOW cdepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTpPOJIb,  yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIECHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U TPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHUE K JOCTMIKECHHIO LEIU U YCIIEXY,
ONTUMHU3M, UHULIMATUBHOCTh, YMEHHE IEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATH €r0 TNPH OCYILIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTpanBaTh OTHOILIEHUS C
JIPYTUMU JTIFOABMU, 32800 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.



IMPEAMETHBIE PE3YJIBTATDBI

K koH1y 00yuenus B 10 kJacce npeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JOJIKHbI
OoTpakaTtb C(HOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEpPaxX POJb U MeCTO (PU3UKHU B (POPMHUPOBAHUH COBPEMEHHOU
HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUHM COBPEMEHHON TEXHUKHU U TEXHOJIOIUH, B IPAKTUYCCKON
NEATEIIBHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS HM3YYEHHBIX (DU3MYECKUX MOJENEH: MaTepHalibHas
TOYKa, NHEpLUAIbHAS CUCTEMA OTCUETA, ADCOIIOTHO TBEPJOE TENO, UACATBHBIN ra3, MOJEIU
CTPOEHUS Ia30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN dJIEKTPUUECKUN 3apsa/l IPU PEIICHUN
duznueckux 3aaay;

pacrno3HaBaTh (PU3UUYECKUE SIBJICHHUS (IIPOLIECCHI) U OOBICHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U DJIEKTPOJNHAMUKH:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMKEHUE, CBOOOJHOE MAaJECHHUE Tel,
JIBUKEHHE IO OKPYXXHOCTH, HHEpIMs, B3auMojeicTBue Ten, AuPPy3us, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE >KUJIKOCTEH U TBEPIBIX TeJl, U3BMEHEHUE 00bEMaA TeJl MpPU HAarpeBaHUU
(oxJlaX/IE€HHH), TEIUIOBOE  paBHOBECHE, HUCHApEHUE, KOHJEHCAlMs,  IUIABJICHUE,
KpUCTAJUIN3alMsA, KHUIEHUE, BJIAXKHOCTh BO3JYyXa, MOBBIIMICHUE JaBJICHUSA TIa3a IPH €ro
HAarpeBaHWM B 3aKpPBITOM COCYJ€, CBS3b MEKIY IIapaMEeTpamMu COCTOSIHHsS Tas3a B
U30IIpoLeccax, MIEKTpU3aLus Tell, B3aUMOACHCTBUE 3apsA10B;

OIKCHIBaTh MEXaHUYECKOE JBUKEHHE, UCIIOJIb3YS (PU3NUECKHE BEIMYMHbBI: KOOPANHATA,
IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CUila, UMITYJIbC TeJld, KHHETHIECKas
DHEpPrus, MOTEHIMAIbHAS 3HEPrusi, MeXaHudeckass paboTa, MEXaHHYECKash MOIIHOCTh; IPH
ONMHMCAaHUM TPABUWIBHO TPAKTOBATh (PU3MYECKU CMBICI HCIOIb3YEMBIX BEJIWYUH, UX
0003HAaUEeHUsT M EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJINYMHY C APYTMMHU BEJIMYMHAMU;

ONMUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIEC SIBIICHMS, HCIOJIb3YS
(du3nueckue BEIMYMHBL: JAaBJICHUE rasza, TEeMIlepaTypa, CPeIHss KUHETHYeCKas SHEeprus
XA0THYECKOr'0 JABMIKEHMSI MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTH MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS dHEPTus, paboTa ra3a, Ko3(pQUIUEHT N0JIE3HOro AEUCTBUS TEIJIOBOIO
JBUTATENs; NPU ONHCAHMM TPaBUIBHO TPAKTOBATh (DU3MUECKUA CMBICI HCHOJB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W €JAMHMIIbI, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIUE JIAHHYIO
(U3UYECKYIO BEIUUHUHY C IPYTUMH BEJIUYMHAM;

ONMCBHIBATh M3YUYEHHBIC DJICKTPUUYECKHE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE SBJICHUS
(mpotiecchbl), UCHONB3YSl (U3UYECKUE BEIMUMHBIL: JJICKTPUUECKUN 3apsif, SICKTPUUYECKOEe
0JI€, HAIIPSKEHHOCTD MOJIsA, OTEHIINAN, PA3HOCTh MOTEHIIMAJIOB; IIPX OIMCAHUM MTPABUIIBHO
TPaKkTOBaTh (PU3NYECKUN CMBICH HMCIOJb3YEMbIX BEIMYMH, WX OOO3HAUEHUS WU €IMHULIBI;
yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU
BEJINYNHAMU;

aHaJIM3UPOBaTh (U3NYECKUE MPOLIECCHl U SIBJICHMS, UCTONb3YsI (PU3NUECKUE 3aKOHBI U
IIPUHLMIIBL 3aKOH BeceMupHOro tarorenus, I, II u III 3akonsr HeroTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKON DJHEPIHM, 3aKOH COXPAHEHUs WMITYJIbCA, NPUHUMUII CYINEPIO3HUINU CUJI,
IIPUHLNAI PABHOIIPABUS HWHEPLMAIBHBIX CHUCTEM OTCYETA, MOJEKYJSIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHUS BEIECTBA, I'a30BbIC 3AaKOHBI, CBA3b CPENHENM KHHETUYECKOM HSHEPIUH
TEIJIOBOTO  JBMKCHHUS MOJIEKYJ C  aOCOJIOTHON  TeMmmepaTypou, TepBbIA 3aKOH



TEPMOJMHAMHKH, 3aKOH COXPaHEHUS JJIEKTPUUECKOro 3apsna, 3akoH KynoHa, mpu 3Tom
pa3ianyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BHIPAKEHHUE U yCIIOBUS
(rpaHulibl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHIMIBI JEHCTBUA MAIlMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCI0BUS UX 0€30MaCHOI0 UCIOIb30BaHUS B IOBCEIHEBHON KU3HH,

BBITMOJHATh IKCHEPUMEHTHI 10 UCCIECIOBAHUIO (DU3MUECKUX SBJICHHM M MPOIIECCOB C
UCIIOJb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpH I3TOM (POpMyIupoBaTh
npoOiemy/3afadyy W THUNOTE3y Y4eOHOro JKCIIEpUMEHTa, CcoOHMpaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PYyI0BaHHUSI, POBOJIUTH OMBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHBIE M3MEPEHHUS (U3NYECKUX BEIWYUH, MPH ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCOO M3MEPEHUS] U UCIOJIB30BAaTh M3BECTHBIE METOJBI OI[CHKU
IOTPEIIHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCHUMOCTH MEXIY (GU3MUECKMMHU BEIMYMHAMHU C HCIOJIb30BaHUEM
OPSMBIX W3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTAThI
MOJyYEeHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOmui u rpadukoB, AenaTh
BBIBO/IBI 110 pe3yJIbTaTaM MCCIIECTOBAHMUS;

co0o1aTh MpaBuja OE30MaCHOTO Tpyda HpU MPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOrO 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW U IMPOEKTHOM JAESTEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOTO 000PYAOBAHNUS;

pemats pacuy€THbIE 3aJa4d C SBHO 3aJaHHOM (DM3MUECKON MOMAENBIO, HCIIONb3YS
¢usznyeckue 3aKOHBI M TPUHLMIBL, HAa OCHOBE aHalW3a YCJIOBHS 3aJaud BbIOWPAThH
($U3NYECKYI0 MOJEINb, BBIICIATh (PU3NUECKHE BETUUMUHBI U (OPMYJIIbI, HEOOXOJUMBIE IS €€
pelIeHUs], TPOBOAUTH pPacy€Tbl M OLEHUBAThb PEAJIBHOCTh IOJYYEHHOTO 3HAYEHUS
(bu3MYECKON BEJIMUUHBI;

peliaTh Ka4eCTBEHHBIE 33/1a4i: BBICTPANBATh JJOTUYECKH HEIIPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHu ¢ ONOPO Ha U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SIBJICHHUS;

UCIIOJIBb30BaTh MpPU pEUIeHUM Y4YeOHBIX 3a/ady COBPEMEHHbIE HH(OpPMAlMOHHbIE
TEXHOJIOTUH JJIsI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMN U MIPEACTABICHHS YIYeOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAINH, TMOTYYCHHON M3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOIyYaeMyI0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, 00bCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B TOBCEJHEBHOW JKHU3HM IS
obecrnieueHns 0€30MaCHOCTHU MPU OOpaIeHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMU,
TUTSL COXpaHEHHMsI 37I0POBbS U COOTIOACHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPY KaOIIEH
cpene;

paboTaTh B TPYIIE C BHIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, TIIAaHUPOBATH
paboTy TpyNIbl, pallMOHAIEHO PACIPEEATh 00S13aHHOCTH U TUIAHUPOBATH JESTEIBHOCTH B
HECTAHJIAPTHBIX CUTYAIIUSX, aJICKBATHO OIICHUBATH BKJIAJ KKIOTO U3 YYACTHUKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMON TPOOIIEMBI.

K kon1y o0yuenus B 11 kJacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:



JEMOHCTPHUPOBATh Ha MPUMEpPAX POJIb U MECTO (PU3HKHU B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NEeATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJIEJeH: TOYEUHbIN
IEKTPUUECKUI 3apsf, Jy4 CBETa, TOYCUHbIH HCTOYHHMK CBETa, s/I€pHAs MOJENIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Sijpa PU pelIeHuu GU3NIECKUX 3a/1ay;

pacro3HaBaTh (U3NYECKUE ABJIECHUS (IIPOLECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB
NEKTPOJUHAMUKN U KBAaHTOBOM (PU3WKH: DJIEKTpUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHuTHOE JCHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAsT MHIYKIUS, JEWCTBUE MArHUTHOTO MOJS HAa TMPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsil, DJIGKTPOMArHUTHBIE KoJeOaHWs W  BOJIHBI, MPSMOJMHEIHOE
pacmpocTpaHeHHE CBeTa, OTpaXeHHe, NpeloMiieHHue, UHTepdepeHIus, AUPPaKIUsI U
NoJIsIpU3alvsl  CBETa, Juciiepcus cBeTa, doTodiekTpudeckuii 3¢gdekt (potodaddekr),
CBETOBOE JaBJICHWE, BOSHUKHOBEHHUE JIMHEHYATOTO CIEKTpa aToOMa BOAOPOJa, €CTECTBEHHAs
¥ ICKYyCCTBEHHAS PaINOAKTUBHOCTD;

OIKCHIBaTh M3YYCHHBIE CBOICTBA BELIECTBA (IJMEKTPHUUECKHUE, MATHUTHBIC, ONTHYECKHUE,
AJIEKTPUYECKYI0 IPOBOJUMOCTb PA3JIMYHBIX CpPeA) M DIJIEKTPOMArHUTHBIE  SBJICHUS
(mpouecchbl), HCMONB3YSd (U3NYECKUE BEIMYMHBI: JJIEKTPUUYECKUI 3aps], CHila TOKa,
JJIEKTPUYECKOE HAINpPSIKEHHE, DJIEKTPUUECKOE COMPOTHUBICHUE, Pa3HOCTh MOTEHIHAJIOB,
AIIEKTPOJIBIKYIAsl Cuiia, paboTa TOKa, MHAYKIHMS MAarHUTHOTO TOJIsA, CHiIa AMIiepa, cuja
JlopeHtia, MHAYKTHBHOCTh KaTYyIIIKH, SHEPTHUS JIEKTPUIECKOTO U MATHUTHOTO TOJIEH, TepHO/T
U YacToTa KojeOaHui B KojieOaTeJIbHOM KOHTYpE, 3aps] M cuja TOKa B IIpoLecce
TFApMOHMYECKUX 3JIEKTPOMArHUTHBIX KOJIEOAHUH, (POKYCHOE PacCTOSTHUE U ONTUYECKas cuja
JIMH3BI, TIPU ONMCAHUU TIPABIIILHO TPAKTOBAThH (PM3MUECKUN CMBICI UCTIOJIb3YEeMbIX BEITUYHH,
X 00O03HAUEHUS W EAMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE NaHHYIO (DU3UUYECKYIO
BEJIMUMHY C JPYTUMH BETUYHMHAMU;

OINKCHIBaTh M3YUYCHHbIC KBAHTOBBIE SIBIICHUS M IPOLIECCHI, MCIHOJB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETA, SHEPTHUS U
UMIyJIsC (OTOHA, MEPHUOJ TONypachaga, dHEPTUS CBSA3H aTOMHBIX SIEp, NMPU ONHUCAHUHU
MPAaBHJILHO TPAaKTOBAaTh (PU3UYECKUII CMBICT MCIOJIB3YEMBIX BEIWYHH, UX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTHUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaY€HUE (PU3NUECKON BETUUHUHBI;

aHaJIM3UPOBaTh (U3NYECKUE MPOLIECCHl U SIBICHMS, UCTONb3YysI (PU3NUECKUE 3aKOHBI U
OPUHLUIE: 3aKk0OH OMa, 3aKOHBI TMOCIEOBATEILHOTO W TapauiebHOTO COCTUHEHUS
IIPOBOJHUKOB, 3akoH JDxoyis—JIeHna, 3aKOH JJIEKTPOMArHUTHOM HWHAYKLHH, 3aKOH
OPSIMOJIMHEMHOTO PacpoOCTpaHEHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPETIOMIICHUS
cBeTa, ypaBHeHUEe OWHIITEWHa a1 (porodddexTa, 3aKOH COXpAHEHHs] IHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIa, MOCTYJIaThl bopa, 3aKOH pajiMOaKTUBHOTO pachaja, Mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYIIHPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIIOBHS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIPEENATh HAMPaBJICHUE BEKTOPa UHIYKIIMU MarHUTHOTO MOJIsl TPOBOJHHUKA C TOKOM,
cuiibl Amniepa u cuiibl JIopeHiia;



CTPOUTh W OMNHCHIBATh H300PAKECHHUE, CO3aBAEMOE IUJIOCKHUM 3E€PKajioM, TOHKOU
JIMH301;

BBITNIOJIHATh 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKHUX SIBICHHM M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX M3MEpEHUH: mnpu I3ToM GOPMYIUPOBATH
npoOiemy/3agadyy M THUIIOTE3y Y4eOHOro OHKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEIIOKEHHOTO 000PYyI0BaHHUSI, POBOIUTH OMBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBJIATh TMPSAMbIE M KOCBEHHBIE W3MEPCHUS (PU3MUECKUX BEIWYWH, TPH ITOM
BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHMS] M UCTOJIb30BAaTh M3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUI;

WCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C MCIHOJb30BAaHUEM MPSIMBIX
W3MEPCHUI: MPU dTOM KOHCTPYHUPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI MOTYUYECHHOU
3aBUCUMOCTH (DU3MUYECKUX BEJIWYWH B BHUAC TAOMUIl W TpaduKOB, JENaTh BBIBOIBI TIO
pe3yJibTaTam UCCIEAOBaHNUs;

coOI0IaTh MpaBuiia 0€30MacCHOr0 TpyAa MPH MPOBEACHUHM HUCCIENIOBAHUNA B paMKax
y4eOHOr0 SKCHEPUMEHTa, Y4e€OHO-UCCIEAOBATEILCKONM W TMPOEKTHOM JEATEbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJA0OPATOPHOIO 000PYA0BAHUS;

pemaTrh pacy€THbIC 3aJa4dl C SIBHO 3aJaHHOM (DU3UYECKON MOJENbIO, HCIOIb3Ys
dbu3nyeckue 3aKOHbI W TPUHIMIBI, HAa OCHOBE aHalM3a YCJIOBHS 3ajJaud BbIOMpATH
(bU3HYECKyI0 MOJIEIb, BBIACIATh (PU3MUECKUE BEJIMYMHBI U (HOPMYJIIBI, HEOOXOAUMBIC I €€
pelieHusl, NPOBOAUTH PACYETHI W OLEHUBATh PEANBHOCTh MOJYYECHHOTO 3HAYCHUS
(bU3MYECKON BEIMYUHBIL;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BbICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUUBYIO LIETIOUKY
paccy>XJIeHU ¢ OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHUS;

UCIIOJIB30BaTh TMPU PEIICHUH YYEeOHBIX 3ajlad COBpPEMEHHbIE HWHGOPMAIMOHHBIE
TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIIPETALMU U TIPEACTABICHUS YU4EOHOU U
HAy4YHO-TIOMYJISIpHON MH(OpMAINU, TOJTYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UPOBATh MOJTy4aeMyto HH(POpMAIIHIO;

OOBSCHATh TPHUHIMIBI JCUCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pazInyaTh yCIOBUS MX 0€30MacHOTO MCIOJIb30BaHuUs B IOBCEAHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HaHUS MO (U3NKE B TMOBCEIHEBHOW JKWU3HHU JUIS
obecrieueHrs 0€30MaCHOCTH MPU 0OpaIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUUISl COXPAHEHHUS 3JI0POBBS U COOIIOJICHUSI HOPM SKOJIOTMYECKOTO IMOBEACHUS B OKPYKAIOIIICH
cpene;

paboTaTh B TPYINE C BHIOJHEHUEM Pa3IMYHBIX COIHMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TpyMIbl, paIMOHATBLHO PACIIPEACNIATh 00S3aHHOCTH U TUIAHUPOBATH JESTEIHHOCTH B
HECTaHJAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATh BKJIAJl KAXKJIOT0 U3 YYaCTHUKOB IPYIIIbI B
pelIeHne paccMaTpuBaeMOM MPOOJIEMBI.



TemaTnueckoe IJIAHHPOBAHUE yqeﬁﬂoro npeamera ¢ ykasaHmeM KoJIn4ecrsa 4acoB, OTBOAMMBIX HAa 0OCBOCHUE KaK/10il TeMbl 1

BO3MOKHOCTDH HCII0JIb30BaHus 1o 3T1oii TemMe DOP/ILOP.

10 KJTACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne n/mn HaunmeHoBaHue pa3/ie/ioB H TeM MPOrpaMMbl Koutponbubie  [IpakTuueckue (mudposrie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHMU S
bubnuoreka [{OK
11 ®Pu3uKa 1 METOJbI HAYYHOT'O ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmorexa LIOK
21 Kutriemariica > https://m.eds00.ru/7f41bf72
bu6nmorexa LIOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2. 1 1
3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 httos://m.edsoo.ru/7FA1bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH 9 1 httos://m.edsoo.ru/7fA1bf72
but6mmorexa [IOK
32 OCHOBEI TEpMOHHAMHKH 10 L https://m.edso00.ru/7f41bf72
3.3 ArperartHblie cocTosiHus BeniecTBa. Da3oBbie nepexo bl 5 Eg{iﬁﬁfgggﬁ}; 41572
Uroro no pazneny 24
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Paznen 4. DJIEKTPOAUHAMUKA

bub6nmoreka [IOK
4.1 1
UICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIM 31eKTpUUYeCKUil TOK. TOKU B pa3IM4HbIX Cperax 12 ﬁg{iﬂ?&féﬁfﬁﬁ f41bF72
Wroro no pazneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne i/mn HaumeHnoBanue pasiesioB ¥ TeM NPOrpaMMbl Koutpoabubie  [IpakTuueckue (undpposrie)
Bcero o0pa3oBaTe/ibHbIE
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubnunoreka LIOK
1.1 MarnuTtHOe noje. INeKTPOMAarHUTHAST MH YK 11 https://m.edsoo.ru/7fA1c97c
Uroro no pazgeny 11
Pasnen 2. KOJIEBAHUS 1 BOJIHBI
bubnunoreka LIOK
2.1 M
€XaHUYECKUE U IJICKTPOMArHUTHBIC KOJICOAHUS 9 httos://m.edsoo.ru/7fA1697c
bubnunoreka LIOK
2.2 MexaHu4ecKue 1 31eKTPOMATHUTHBIE BOJIHbI 5 https://m.edsoo.ru/7fA1c97c
bubmmoteka IIOK
2:3 Onia 10 https://m.eds00.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zgea 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHN
3.1 OCHOBBI cIEIUAIbHON TEOPUH OTHOCUTEIHHOCTH 4 Bubmiorexa OK
' H p https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
41 6
DIEMEHTEI KBAHTOBOI OTHKH https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 CTpoernue atoma 4 https://m.eds00.ru/7f41c97¢
43 AToMHOE 31p0 5 bubnunoreka LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

15

5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ﬁ;lliﬂll’/lr?f;(; (])-.[8/1;41(:97(:
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6001IaoIIEe TIOBTOPEHUE 4 ]SSSSH;I&T:;(; 58/1;41(:970
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
ara ndpoBbie
Ne ni/m Tema ypoka Kontpo  Mpakru A i pp
Bcero JbHBIE yeckue  M3Y4YeHUs o0pa3oBaTtejibHbIE
padorel  padoThI pecypcbl
bubmuorexa [JOK
1 dusuka — Hayka o npupoje. Hayunbsle MeTonsl HO3HAHUSA OKPYIKAIOIIEro MUpa 1 6.09.2023
Y PHpOA Y a Py = p https://m.edsoo.ru/ff0c32e2
9 Posb 1 MecTo Gu3nKu B pOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, 1 7.09.9023 bubnuoreka [IOK
B [IPAKTUYECKON JIEATENBHOCTH JIIOAEH R https://m.edsoo.ru/ff0c33e6
bubmuorexa [JOK
Mexannueckoe aBrkenre. OTHOCUTENBHOCTh MEXAaHUYECKOr'O IBMKEHHUS.
3 1 13.09.2023 | https://m.edsoo.ru/ff0c350
[Iepemernenue, CKOpoCTh, yCKOPEHUE 3
bu6nmoreka [JOK
4 PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE 1 14.09.2023 | https://m.edsoo.ru/ff0c362
0
bu6mmoreka [IOK
5 PaBHOYCKOpEeHHOE IPIMOINMHENHOE IBIKECHHE 1 20.09.2023
yeKop p g https://m.edsoo.ru/ff0c372e
bu6nmoreka [JOK
6 CBo0OoHOE nazeHue. Y cKkopeHue ¢cBOOOIHOTO MajgeHus 1 21.09.2023
a a p A o https://m.edsoo.ru/ff0c39cc
bubmuoreka [JOK
7 KpuBomnuneiinoe nsmxenue. JIBKeHe MAaTEPUAILHON TOUKH 10 OKPYKHOCTH 1 27.09.2023
p A A p py https://m.edsoo.ru/ffOc3ada
3 [Ipunuun otHOCcUTENnbHOCTH ["anunes. HepimanbHble CUCTEMBI OTCYETA. 1 98.09.2073 bubmuoreka [JOK
ITepsbiii 3akoH HproToHa o https://m.edsoo.ru/ffoc3be8
9 Macca tena. Cuna. [Ipunnun cynepno3uniuu cui. Bropoii 3akon Hetotona aiis 1 5.10.2023 bubnuorexa [JOK
MaTepHabHON TOUKH o https://m.edsoo.ru/ffoc3be8
bu6mmorexa [IOK
10 Tpetnii 3akoH HeroToHA 11 MaTEpUAILHBIX TOUEK 1 6.10.2023
P a p https://m.edsoo.ru/ffOc3be8
bu6mmoreka [IOK
11 3akoH BceMupHoro Tsrorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTh 1 12.10.2023 | https://m.edsoo.ru/ffO0c3d0

0
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bubmuorexa [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 13.10.2023
yipy 4 https://m.edsoo.ru/ff0c3el18

13 Cwia tpenus. Koaddunment tpenus. Cuiia CONpOTHUBIICHUS TTPU JBUKECHUN 19.10.2023 bubmmoreka [JOK
Tesa B )KUIKOCTH WIIU Ta3e o https://m.edsoo.ru/ff0c3f76

14 [ToctynarenbHOE U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPJOTO TENA. 20.10.2023 bubmumoreka [IOK
MomeHT cuibl. Ilneuo cunbl. Y eaoBus paBHOBECHS TBEPAOTO Tela o https://m.edsoo.ru/ff0c41a6

. bu6mmoreka [IOK
Nmnynsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUATIBbHBIX TOUEK. Mmybe

15 25.10.2023  https://m.edsoo.ru/ffOc43d

CUJIBL. 3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE ABMKEHUE 6
o bubmuorexa [JOK
Pabota u momHOCTE cuibl. Kunetndeckasi 3HEprus MaTepuaibHO TOUKH.

16 W 26.10.2023 ' https://m.edso0.ru/ff0c450
Teopema 006 U3MEHEHUHN KUHETUYECKOW IHEPTUU ”

17 [MotennmansHas 3ueprus. [loTeHManpHas SHEPTUS yIPYyTO Ae)OpMHPOBAHHOM 8.11.2023 bubnuorexa [JOK
npyxuHbl. [loTeHuanbHas sHeprus Tena BOIU3H MOBEPXHOCTU 3eMITU o https://m.edsoo.ru/ffOc461a
[ToTennuanpHble 1 HEMOTEHIUAbHBIE CHITBL. CBSI3b pa0OTHl HEMOTEHITMAIBHBIX

. bubmuorexa [JOK
18 CHUJI C U3BMEHEHUEM MEXaHWYECKOM dSHEPIruu CUCTEMBI TeJl. 3aKOH COXpaHEHUs 9.11.2023
. https://m.edsoo.ru/ffOc478c
MEXaHUYECKOM YHEPTUHU

19 JlaboparopHas pabota «VccneqoBanue cBA3M pabOThI CUIIBI C H3MEHEHHEM 15112073

MEXaHUYECKOM SHEPTUU TeJla Ha IPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta) o
bu6nmoreka [JOK
Kontponbnas padota no teme «Kunemaruka. J[uaamuka. 3aK0OHbI COXpaHEHUS

20 16.11.2023 | https://m.edsoo.ru/ff0c4b7
B MEXaHUKE» 4

21 OCHOBHBIE TTOJIOKEHUSI MOJIEKYIIIPHO-KMHETUYECKOM Teopru. bpoyHOBCKOE 92 11.2093 bubnuorexa [JOK
neuxenue. Audpdysus o https://m.edsoo.ru/ffOc4dc2

99 XapakTep JBUKEHHUS U B3aUMOJCICTBUA YacTHUI BeulecTBa. Mojienu cTpoeHust 23.11.2023
ra3oB, KUIKOCTEH U TBEPABIX TEI o

23 Macca monexyin. KonmnuectBo Bemectsa. [locrossHHas ABoragpo 29.11.2023
Tennosoe paBHOBecue. Temmneparypa u e€ nuzmepenue. lllkana remnepar

24 P patyp P patyp 30.11.2023
Lenscus

. bubnuorexa [IOK

25 Wneanpnsiii raz B MKT. OcHoBHOE ypaBHeHne MKT 6.12.2023 1

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemMrepaTypa Kak Mepa cpeiHell KHHETUYECKOW IHEPTUU

bubmuorexa [JOK

26 JBU>KEHUS MOJIeKyJl. Y paBHeHue MenpeneeBa-Knanelipona 7:12.2023 https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. I'a30BbIC 3aKOHBI 13.12.2023
28 JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH MEXKy MapaMeTpamMu 14.12.2023
COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 M3omporieccrl B H1eaJIbHOM Ta3e U UX IpapuIecKoe MpeICTaBICHNE 20.12.2023 ngg;;fgsaogg;ffocsme
BuyTpeHHss sHeprust TEPMOJIMHAMUYECKOM CUCTEMBI U CITIOCOOBI €€ NM3MEHEHUS. bubnmoreka [IOK
30 KonunuaectBo Temnotsl u paboTta. BHyTpeHHsIsl sHEeprus 01HOATOMHOTO 21.12.2023  https://m.edsoo.ru/ff0c595
U7eaNbHOTO rasa 2
31 Buapl Temonepenaun 27.12.2023 E::fsj?;lr;?:(licsi)gﬁ/ifmc%%
32 VYV nenpHas TEIIIOEMKOCTH BellecTBa. KoMuecTBO TEMIOTHI MPU TEILIONEpEaye. 28.12.2023 bubnuorexa [JOK
AnmabaTHBIN mporiecc https://m.edsoo.ru/ffOc5¢c36
33 [IepBblil 3aKOH TEPMOAVMHAMHUKH U €r0 IPUMEHEHHE K U30IIpoLeccaM 10.01.2024 nggﬁ:}fiﬁgﬁ?ﬂ)ﬁem
bu6mmoreka [IOK
34 HeobpatumocTs mporieccoB B mpupoae. Bropoii 3akoH TepMoInHAMUKA 11.01.2024 | https://m.edsoo.ru/ff0c623
0
. . bubnmnorexa [JOK
35 [Tpunnun nevicrBus u KII/I TernmoBoi ManHbI 17.01.2024 https://m.edsogru/ff0c600a
36 uxir Kapro u ero KITJ] 18.01.2024
37 DKosoruyeckre mpoodaeMbl TEIIOHEPTeTHKI 24.01.2024
bu6mmorexa [IOK
38 Ob6o6maromuit ypok «MomnekyisipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI» 25.01.2024 ' https://m.edsoo.ru/ff0c693
8
39 KonTponpHas padorta o Teme «MonekynspHast ¢puznuka. OCHOBBI 31.01.2024 bubnmoreka [JOK
TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
bubmuoreka [JOK
40 [TapooOpa3oBanue u KoHaeHcanus. Vcrapenre u KumneHune 1.02.2024  https://m.edsoo.ru/ffoc63b

6
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bubmuorexa [JOK

41 AOCoIIOTHAsI 1 OTHOCUTENbHAS BIIAXKHOCTh BO3yXa. HackIleHHblii nap 7.02.2024 | https://m.edsoo.ru/ff0c64d
8
42 Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPOIHS CBOWCTB 8.02.2024 bubnnoreka [HOK
kpuctayos. XXuakue kpucramibl. CoBpeMEHHbIE MaTEpHUaIb https://m.edsoo0.ru/ff0c65f0
bu6mmoreka [IOK
43 [InaBnenue u kpucTayuM3anus. Y enbHas TeroTa miasneHus. Cyomumanus 14.02.2024 | https://m.edsoo.ru/ff0c670
8
bubmuorexa [JOK
44 VYpaBHeHHE TEIUTOBOTO OaslaHca 15.02.2024 | https://m.edsoo.ru/ff0c682
0
. bubnuorexa [JOK
45 DJneKTpu3zanus Tei. DNeKTpUIEeCKui 3apsa. J(Ba Buaa 3JeKTpUUECKHUX 3apsI0B 21.02.2024 https://m.edso:J_.Iru/ffOCGbcc
46 [IpoBOAHMKH, ANBIIEKTPUKHU U NOTYHIPOBOJHUKU. 3aKOH COXPaHEHUS 22 02.2024 bubnnorexa [HOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumonetictue 3apsinoB. 3axkoH Kynona. ToueuHbIi 2JIEKTPUUYECKUM 3apsi 28.02.2024 ]P?tlffsj?ll;lrzfizgr?/iffowcﬂ
48 HanpsoxénaocTts a5ekTpudeckoro noiist. [IpuHuun cyneprno3uuuu 29.02.2024 bubnuoteka [JOK
BNIEKTPUYECKUX MoJel. JInHUN HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun anexrpocrarnueckoro nois. [lorenmuan. PazHocTs noTeHIMAIOB 6.03.2024 ngg;ﬁf;igﬁifowmo
[IpoBOAHMKY U AUBIIEKTPUKH B JIEKTPOCTATUUECKOM Touie. Jlusnekrpuueckas bubmorexa [JOK
50 7.03.2024 | https://m.edsoo.ru/ff0c701
MIPOHUIIAEMOCTD o
bubmuorexa [JOK
51 OnexrpoéMkocTs. Konnencatop 13.03.2024 | https://m.edsoo.ru/ff0c712
6
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. DHEPTrusl 3aps>KEHHOTO 14.03.2024 bubnmuorexa [JOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepenne 3IeKTpoEMKOCTH KOHIeHcaTopa" 20.03.2024
o4 [IpuHLHMI NelCTBHS U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIBLHOIO 21.03.2024
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anmnapara, CTpyMHOro IpuHTepa. DJIeKTpocTaTHUECKasl 3allUTa. 3a3eMIICHUE
ANEKTPONpUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS ero cyuectBoBanus. [locrosinubiit Tok. Cuna

55 3.04.2024
toka. Hanpsbxenue. Conporusienue. 3akon OMa Jyisi yyacTKa Lenu
56 [TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB. 4.04.2024 bubnnoreka [HOK
JlaGopaTtopHas pabota «/3yueHne CMEIaHHOro COSTUHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
bubmuorexa [JOK
57 PaboTa 1 MOIIHOCTB AJEKTpUUECKOro ToKa. 3akoH Jlxoys-JIenma 10.04.2024 | https://m.edsoo.ru/ff0c783
8
3axoH OMa a1 OJIHOM (3aMKHYTOI) AnekTpuyeckoit nenu. Koporkoe
58 3ambikanue. JlaboparopHas padora «M3mepenne I/IC HCTOUHUKA TOKA U €r0 11.04.2024 bubmorera [JOK
BHYTpEHHEr0 CONPOTHBICHH https://m.edsoo.ru/ff0c7ae0
59 DneKTpOHHAs TPOBOAUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTh COIIPOTUBIICHUS 17.04.2024
METAJIJIOB OT TeMIieparypsl. CBEpXIpOBOIUMOCTD
60 DNeKTpUYecKUi TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB 18.04.2024
61 [TonynpoBoaHUKH, UX COOCTBEHHAS U MPUMECHAs MPOBOAUMOCTh. CBOMCTBA 94.04.9024 bubnmnoreka [JOK
p—n-nepexoza. [lonynpoBoaHNKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DNEKTPUYECKUH TOK B pacTBOPAx M pacIllaBax dJIEKTPOIUTOB. 55 04.2024 bubnuoreka [IOK
DNEKTPOIUTHYECKAs JUCCOIUALUSA. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 OnexTpuueckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENIbHBIN pa3psil. 8.05.2024 bubnnoreka [JOK
Momnnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DnekTpuueckue mpruOopbl U yCTPOMCTBA U UX MPAKTUYECKOE TPUMEHEHUE. 15.05.2024 bubmuorexa [IOK
[IpaBuna TeXHUKH 0€30TTACHOCTH https://m.edsoo.ru/ff0c86fc
. bubnmnoreka [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 16.05.2024 https://m.edsogru/ff0c88be
66 KonTtponbHast pabora o teme «DnekTpocTatuka. [IoCTOSHHBIN 3TeKTpuYecKuit 59.05.2024 bubnuorexa [IOK
TOK. TOKHM B pa3IMYHBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHblit ypok. KonTponbHas paboTa 1o teme "JnekrpoguHaMuka' 23.05.2024 Egggﬁ;ﬁﬁ)gﬁﬁfoc&:%
68 PesepBHbIil ypok. O6o6maronuii ypok mo remam 10 kmacca 29.05.2024 bubmorexa LHOK

https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KouunuecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
Koutpo IIpakTu uudgposbie
n/ Tema ypoka U3Y4YeHH
- Bcero | abHbBIE YyecKHue a o0pa3oBaTe/bHbIE
pabdoTbl  padoThHI pecypcbl
1 [TocTossHHBIE MArHUTHI M UX B3auMojeicTBUE. MaruutHoe noje. Bekrop bubnmmoreka [IOK
MAarHUTHOW MHIYKIMH. JINHUM MarHUTHOW MHAYKIUH https://m.edsoo.ru/ff0c9778
9 MarunuTHOe noJje npoBoHUKa ¢ TokoM. OnbIT Dpcrena. Bzaumopeiicteue bubmmoreka [JOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «M3ydueHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM) 1 bubmorexa HOK
patop P Y Y https://m.edsoo.ru/ff0c98fe
JleificTBHE€ MarHUTHOTO TIOJISE HA MPOBOJAHUK ¢ TokoM. Cuita Ammepa.
4 | JlabopartopHnas padora «McciiemoBanue qeiCTBUS MIOCTOSHHOTO MarHUTa Ha paMK 1 bubmorexa [IOK
patop P pamMiy https://m.edsoo.ru/ff0c9ac0
C TOKOM)
5 JleiicTBre MarHUTHOTO TIOJISl Ha JIBIKYIIIYIOCS 3apsDKeHHYI0 yacTuiy. Cuna bu6nmorexa LIOK
Jlopenma. Pa6ota cubl Jlopeniia https://m.edsoo.ru/ff0c9df4
5 DnexTpoMarauTHas UHAyKIus. [ToTok BekTopa MarHuTHON nHAYKIHH. J/1C
WHIYKIMH. 3aKOH 3JeKTPOMarHuTHOW nHaykimu dapaes
7  JlaboparopHas pabota «McciemoBaHue ABICHUS 3JICKTPOMArHUTHON WHITYKIIHH) 1 bubmorexa [OK
patop P P Y https://m.edsoo.ru/ff0cal50
3 NunyktuBHOCTD. SIBieHne camounaykuuu. DJIC caMOMHIYKIIUU. DHEPTHs bubnuoreka [IOK
MarHMTHOT'O TOJIS KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHuTHOE I10JIe https://m.edsoo.ru/ff0ca600
TexHUYECKHE YCTPONUCTBA U X TPUMEHEHHUE: TTIOCTOSTHHBIC MAarHUTHI,
9  3JIEKTPOMArHMTHI, FIEKTPOJIBUTATENb, YCKOPUTEIN HIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
bubnunorexa LIOK
10  O6oOmaronwii ypok « MarouTHOE 1Moje. DIIEKTPOMArHUTHAS HHIY KIS
P P b https://m.edsoo.ru/ff0cab82
11 KouTponsHas padora o TeMe « MarHuTHOE [oJjie. DIEKTPOMarHuTHAS NHIY KLU 1 bubnmorexa LOK
™ P ' P Y https://m.edsoo.ru/ff0cad58
12 CBoOoaHbIe MexaHWYeCKHE KosieOanus. ["apMoHnYeckue KojiebaHus. Y paBHEHNE bubnmoreka [JOK

rapMOHHMYECKHUX KoJjiebaHui. [IpeBpaienue snepruu

https://m.edsoo.ru/ffOcaf06
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Jlaboparopuas pabota «lccienoBanre 3aBUCIMOCTH TIEPUO/Ia MATBIX KOJeOaHU

13 rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl Tpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KojeOaHus B
14 | uneanbHOM KOJIEOATEIBHOM KOHTYPE. AHAJIOTHS MEXTy MEXaHUYECKUMU U bubamorexa LIOK
https://m.edsoo.ru/ff0cb820
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUHU B UACAUTBHOM KOJIeOaTSIIbHOM bubmmoreka [JOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4
16 [IpencraBienue o 3aTyxaroMmMX KoineOaHUsIX. BoIHYKIEHHBIC MEXaHUICCKUE bubmmoreka [JOK
koseOanus. Pezonanc. BoiHy X IeHHbBIE TIEKTPOMAarHUTHBIE KOJIEOaHUsI https://m.edsoo.ru/ffOcbb86
17 [Iepemennsblit Tok. CUHYyCOUJAJIbHBIN IEpEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKA. AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUYCHNE CUJIbl TOKA U HAIIPSKEHUS https://m.edsoo.ru/ff0cbd34
18 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedICHUE dIEKTPHUUECKOM
SHEPTrUu
19 YCTpoiCTBO M IPAKTUYECKOE TPUMEHEHUE AJIEKTPUYECKOI0 3BOHKA, TEHEpATOpa bubmmoreka [JOK
MEPEMEHHOTO TOKA, JIMHUI JJIeKTponepeaady https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKHE PUCKU TPU IPOU3BOJICTBE 3neKT1303HepmH. Kynerypa
WCIIOIB30BaHUSI DJIEKTPOIHEPTUH B MIOBCETHEBHON KU3HHU
91 Mexanudeckue BOJIHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopocthb bubmmnoreka HOK
pacrpocTpaHeHus U JUIMHA BOJIHEL. [lonepeynsie U MpOaOIbHBIE BOIHBI https://m.edsoo.ru/ffOcca54
bubmmoreka IIOK
22 3Byk. CxopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ffocecac
93 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA M CKOPOCTh. [IIkana snekTpoMarHuTHBIX bubnuotexa [JOK
BOJIH https://m.edsoo.ru/ffOccfe0
24  TIpwHIMITBI PAIUOCBSI3U U TEICBUICHUS. Pa3Butre cpeacTs cBsa3u. Paguomokarms
bubnunorexa LIOK
25 KoutponbHas pabota «KonebaHus 1 BOJIHbBDY https://m.edsoo.ru/Ff0cc6T8
% [IpsamonHENHOE paCIIpOCTPAaHEHUE CBETA B OJAHOPOJAHOM cpene. ToueuHbli bubnmnoreka [JOK
HCTOYHHUK cBeTa. JIyu cBera https://m.edsoo.ru/ff0cd350
97 OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenne n3o0paxeHuii B but6mmoreka [IOK
IUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 Tlpenomiienue ceta. [lomHOEe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yrom bubnuoreka [JOK
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IMMOJIHOT'O BHYTPCHHECTO OTPAXKCHUA

https://m.edsoo.ru/ffOcd7f6

29 JlabopartopHas pabota «VI3MepeHne moka3aresi MPEJIOMIICHHS CTEKIIa bubmmorexa LIOK
https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoenue nzobpakenuii B ina3e. @opmyiia TOHKOW JTHH3HIL. bubnmnoreka HOK
YBenuueHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas padota «¥ccmemoBanue CBOMCTB U300paKEHUHN B JTMH3AX)
39 Hucnepcus ceeta. CroxkHbIN cocTaB 6enoro cBera. Lget. Jlaboparopuas pabora
«Habnronenne qucrepcun CBeTa»
33 Unrepdepenuus crera. Audpaxmus cBera. AudpaxnuonHas pemeTka E’[I:SSH/I//IgT:cI;;?g/I:f Oced2?
34 TlomepewyHocTh cBETOBBIX BOJH. [lonmsipusanus cBera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 Onruyeckue mpuOOPHI U YCTPOHUCTBA M YCIOBUS UX 0€30IaCHOTO MTPUMCHCHHUS
36 ['paHuIpl MPUMEHUMOCTH KJ1accudeckoil MexaHuku. [locTynaTel cnenuansHON bubmmoreka [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHH M COKpaIlleHNe bubmuoreka [JOK
JUTAHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJIbC PEIITUBUCTCKON yacThilbl. CBS3b MAacChl ¢ SHEPTHEHN U bubnnorexa [JOK
UMITYJIbCOM. DHEPIusi MOKOs https://m.edsoo.ru/ffOcfc68
39 KoutponsHas padora «Ontuka. OCHOBBI CHEHATBFHON TEOPUN OTHOCUTEIEHOCTH bubmmorexa [IOK
https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyina [ranka. DHEPTHs U UMITYJIEC (OTOHA Eggﬁ;ﬁf:&i?ﬁ}; ocfels
41 Ortkpeitre u uccienoanue porodaddexra. Onpitol A. I'. Ctonerosa ]:‘:‘jfs]:jll/llr?::(;(sifr?/l:fOc fod
4 3akonsl pororddexra. YpaBHeHnue DitHmTeiHa st potorddexra. «KpacHas bubnmnoreka [JOK
rpanunay gorosddexra https://m.edsoo.ru/ff0d015e
43 | asnenue cBera. OnbiTel I1. H. JIeObeneBa. Xumudeckoe neicTBHE CBETa E;ISSH/I;I&T:;;?S/I; 0d04a6
44 TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,

dboTomaTuuk, comHeYHas OaTapesi, CBETOIUO]
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bubnunoteka LIOK

45 | Pemenue 3aaa4 1o teMe «JIeMEHThI KBAHTOBOM ONTUKK» https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbiThl Pe3epdopaa mo paccestHuio o-4yacTHII. bubmmoreka [JOK
[InanerapHast MoJieIb aTOMa https://m.edsoo.ru/ff0d091a
bubnunorexa LIOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0d0afa
48 N3nydenue u nornoimeHue GOTOHOB MPH MEPEXOe aTOMa ¢ OJTHOTO YPOBHS bubnmnoreka HOK
SHEPIUM Ha IpYyroul. Busl criekTpos https://m.edsoo.ru/ff0d0afa
49 Bonnogeie cBoiicTBa yactuil. Bosubl ne bpoiinsa. KopnyckynsspHo-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE U3JTyUCHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpsiTue paguoaktTuBHOCTH. OnbIThl Pe3epdopa mo onpeneneHuio cocraa Bu6motreka [JOK
PaaOAKTUBHOIO U3ITYyUYEHUS https://m.edsoo.ru/ff0d0fd2
51 CoiicTBa anb(a-, 6era-, raMmMa-u3Iy4deHus. BimsHue paqnoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBbI
59 OTkpbiTHE TIPOTOHA U HEeWTpoHa. M30Tombl. Anb(a-pacnaa. DIeKTPOHHBIN U bubnmnorexa [JOK
MO3UTPOHHBIN OeTa-pacma. ['amma-u3nydeHue https://m.edso0.ru/ff0d1162
53 DHeprus CBA3U HYKJIOHOB B sipe. SaepHbie peakuuu. S aepHblil peakTop. bubmmnoreka HOK
[Tpo6nembl, MepcreKTUBBL, YIKOJOTHUECKUE aCEKThI SAEPHON YHEPTeTHKU https://m.edsoo.ru/ff0d1356
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTo1bl HAOMIOACHUS U BuGmmorexa LIOK
54 | perunctpanuu saeMeHTapHBIX YacThll. Kpyrisii cton « PyHamaMeHTaIbLHBIE
ESaHMT(ieﬁCTBHﬂ. EJII/IHIZTBO ¢H3MqGCKOII)71yKapTHHH MHpa}; hitps.//m.gdsoo. ru/fad0238
55 Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, KX BUIUMOE ABHKECHUE.
Conneynas cucrema
56 Comnne. ConHeuHasi akTUBHOCTb. VicTounuk sHeprun ConHIa u 3BE3]T
3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI ITTABHOM MOCIIEIOBATEILHOCTH.
57 Buytpennee crpoeHue 3831, CoBpeMEHHBIC MPEICTABICHUS O TIPOUCXOXKIECHUN U
sposrronny CoJiHIa U 3BE3
58 Mneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenue CoHia B
lanaktuke. ['anaktrku. YEpHbIE ABIPHI B iApax rajlaKTUK
59 Bcenennas. Paz06eranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe

n3nydeHue. MeraranakTuka



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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61 KontponpHas padoTa «DIeMEHTHI aCTPOHOMUHU U aCTPOPUZUKIY
62 O6o6matomuii ypok. Ponb Gpu3uku u acTpOHOMUU B IKOHOMUYIECKOM, 1

TEXHOJIOTUYECKOM, COIMAITBHON M 3THYECKO chepax AesITeTbHOCTH YeIIOBEKa
63 0606maulI0H1H171 ypok. Poiib 1 MecTO GU3MKH U aCTPOHOMHH B COBPEMEHHOM 1

HAy4YHOU KapTUHE MUpa
64 Oo6o06maromuii ypok. Poib ¢puzudeckoit Teopuu B GOpMUPOBAHHUH MPEACTABICHUN 1

0 (hM3UYECKON KapTUHE MUPA
65 O6o06mraromuii ypok. Mecto pu3n4ecKkoil KapTHHEI Ninpa B 00IIEM pATY 1

COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJCTABICHUH O IPUPOJIE
66 PesepBHBI ypok. MarHUTHOE 10JIe. DIEKTPOMArHUTHAS WH]TYKITHSI
67 PesepBHbIii ypok. OnTrka. OCHOBBI CHICIIMATBLHON TEOPUU OTHOCUTEILHOCTH

. bubnuorexa [IOK
68 Pesepusriii ypok. KBanToBas ¢pusnka. DieMeHTHl aCTPOHOMUU U aCTPOPHU3UKH 1 httos://m.edsoo.ru/ffod1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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