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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTioflaBanmsi yueOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTenpHbIe TpPOrpaMMbl, a Takke llolokeHuss O CTPYKType, MOpsiKe
pa3paboTKu M YTBEpPXKACHUS padOodMX IporpamMm mpeaMeroB (KypcoB) B MOY
«COI Ne 2 r. PrumeBo CapaToBCKO# 0071aCTH.

3aHsaTUS TpoBOIATCA Ha 0Oa3ze neHTpa «Touka pocTta» C HCHOJIb30BaHHEM
CYILLIECTBYIOILLEI0 MaTEPUATIbHO-TEXHUYECKON OCHAILIEHUS.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mnpu
oOydeHnH ux (u3nKe Ha 0230BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3aANKU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YEeHUs] (PU3MKU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYACT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTAThI 10 T'0J1aM O0Y4YCHUS;

e coJiepkaHue yueOHOTo TipeameTa «Pusnka» mo rojgaM 00ydeHus.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kype GU3NKH — CHCTEMOOOpa3yomui
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCQ, TOJIYYEHHSI HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU U JPYIHX.
N3yyenue ¢Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUN TPHUMEHSTH
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.



B ocHoBy Kkypca ¢u3MKKA Ui YpPOBHS CpeaHero ooOiiero o0Opa3zoBaHuUs
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBMHU C HEW MaTepuanl Kypca (QU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NpeanosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX ITPUIIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHUS
npo6JieM pallOHAIBHOTO MPUPOONIOIb30BAHUS U HKOJIOTHYECKOM 0€30I1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUUYECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPUPOAE, TIpaHHIAX
IPUMEHUMOCTH TEOPUM, U1 OIMCAaHUSA €CTECTBEHHO-HAYYHBIX SIBIICHHA U
MIPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITeNTbHOCTH O00YyYaroIuXcs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYILIECTBIISIETCS  YYaCTHHUKaAMU
00pa30BaTeNbHOrO TMpoliecca HCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAHUS H
ocHallleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecreunBaercs OBJIAACHHE
OOy4YaIOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
IPEIIOKEHHBIX TUITOTES.



bonbiioe BHUMaHUE yHENsSETCA PEUICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayia pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJIIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Jid CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECICUeHUI0 Y4YeOHOTO Ipolecca 0a30BbIii ypOBEHb Kypca
(GU3MKN Ha YPOBHE CpEeIHEro oOUIero 00pa30BaHUs TOJKEH U3yYaThCsl B YCIOBUSX
IpeIMETHOro KaOuHeTa (M3MKH WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOKHO OBITh
HeoOXoMMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme MO0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHHUH U  TMPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAaHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4YEHUs] PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PECHMSI KakK pe3ysbTaTra H3YYCHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKY;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHUS C MCIHOJIb30BAHHEM
bu3NYecKuX 3HAaHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.



JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a/ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOGHHE CIOCOOOB pEHICHHWsS pa3iNyHBIX 3a7ad C SBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUSA U IPOBEJICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

CO3/IaHHE YCIOBHH 7Sl pa3BUTHS YMEHUU MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (QHU3MKE TepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEM 00yJarOIIUXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHUEM MEXaHWYECKOW dHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHUYecKHuEe YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ta3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHast TerioTa miaBienus. CyOoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuYecKud 3apsn. JIBa BuIa 3IIEKTpUYECKHUX
3apsaoB. I[IpOBOAHMKM, OUAJIEKTPUKUA M TOITYHPOBOAHMKH. 3aKOH COXpaHEHMs
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

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

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOUMALUS. DIEKTPOIIN3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBIH JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHU U MaTepuaia.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ MPOBOIUMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, Hay4HbIA (akT, runoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rurnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJI000MEH KMBBIX OPTraHU3MOB (BUbI TEILUIONEPEIAYH, TEMJIOBOE PABHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, DBJIEKTPOJMTUYECKAS MCCOLUAIISA,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), JBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MPUHTED, ANIEKTPOHArpEeBATEIbHbBIC pUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. BekTop MarHUTHOM HWHAYKUUM. [IpuHUIMO Cynepno3uiuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBnenue 2NEeKTpOMarHUTHOW WHAYKOMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, SJICKTPOJBUIATEIb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue necTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuoa, wactora, ammmryga v (aza xoneOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATEIBHON CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHUsT W JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdepenus u 1uPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmiogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHMHA.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MHOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysa TOHKOW JUH3BI. Y BEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢oroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB M300paXeHU B JTMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiiHmreitHa s Gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COTHEUHasi ObaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBoOlicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrOo wu3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJIOTUYECKNE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHs actpoHomuu. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHast cucTeMa.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ComnHI@ W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIA KJIacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEBEPHOro MONYIIAPUS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM KapTHUHE MHUPA, pOJib (U3HUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI U MX MPOCKUHH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOlIUXCA PYKOBOJACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA W OMbBITA JECITEIBHOCTH B MPOILIECCE Pealu3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULMOHHBIX  OOIIEYETOBEYECKMX T'yMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;



5)Tpy10BOro BOCIIMTAHMS:

MHTEpPEC K pa3IMyHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH,

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTh B IPOLECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITETbHO  (DOPMYJIHMpPOBaTH W aKTyaIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTHXKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3zoBble ucciaenoBarebCKue AeiicTBHA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTyMEHTHl JI J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIe YUYeOHbIe 1eiicTBUS:
OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NeSITEIbHOCTH;



pacno3HaBaThb MNPEANOCHUIKM  KOH(JIMKTHBIX CUTyallud W CMsI4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce noCTMXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTH COOCTBEHHOM 3MOILIMOHAIBHON c(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AMOITMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIICCTBICHUU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JACSATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH PU3NUECKUX 3a/1a4;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JBUKEHUE, CBOOOJHOE TMaJE€HUE TEeJ, IBWKEHUE IO OKPYKHOCTH, HHEpLU,
B3auMozeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEN, U3MEHEHNE 00BEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3aluUsl, KUIICHUE,
BJIQYKHOCTh BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro Harp€BaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30IpoLeccax,
JIEKTpU3aLus TeN, B3aUMOIECHCTBHE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, IYyTh, INEPEMELICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIUJIOBBIE SBICHHUS,
UCIONBb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JBMYKEHUS MOJIEKYJI, CPEIHEKBAAPATHUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; MNpH ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT HMCHOJIb3YEMBIX BEIWYMH, HUX
00O3HaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(HU3HYIECKYIO BEITMUUHY C IPYTUMHU BEIHYHHAM;

OIMCBIBATh U3YUYECHHBIE IIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIUAIIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEPruM, 3aKOH COXPAHEHUs HMILYJIbCa,
NPUHIUI CYNEPIO3ULIMA CHJI, MPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHUs BELIECTBA, I'a30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHMUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMsI
AIIEKTPUYECKOro 3apsia, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS  MAaIlMH, M[OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJIHATh HKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UYECKUX SIBICHUH H
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BRICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKICHUU C OMOpOH Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSPHON MH(POPMALIMU, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui oOecrieyeHus: 0€3011acHOCTH MIPU OOpallleHUH ¢ MpUOOpaMy U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TpyHIe€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIIOJAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIEHUH (HU3HMUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3Phext (poTodddexT), cBeTOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIMONB3YAd (PU3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MOJs, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKyCHOE PpAacCTOSHHE U
ONTUYECKAasl cuja JMH3blL, NPU ONMCAHMU NPABUIBHO TPAKTOBATH (U3NYECKUMN
CMBICI MHCIIOJIb3YEMbIX BEJIUMYMH, UX OOO3HAYEHUs M EIUHULIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO BEIMUMHY C JIPYTMMHU
BEJIMYMHAMU;



ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nUecKkue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL;

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCMHECHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa mia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TIOJIsI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPHU 3TOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATENHCKOH W TPOCKTHOU
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOJUMBbIE ISl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIOJB30BaTh  IMPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYyYaeMyI0 HH(OPMAIHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmmorexa [JOK

e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas padbora no teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs mporieccoB B bubnmuotexa [JOK



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
SnepHble peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMI01eHUs U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTebHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YJeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e ®usumka, 10 knacc/ Makuwes I.4., byxosues b.b., Cotckuit H.H. noa pepakuueit NapdeHtbesoi H.A.,,
AKumoHepHoe obuiectso «M3gatenbcTBo «lpocselteHne»
e ®dusumka, 11 knacc/ Makuwes I'.J1., Byxosues b.5., Yapyrud B.M. nog peaakumein MappeHTtbesoin H.A.,
AKumoHepHoe obuiectso «M3gatenbcTBo «lpocBelteHne»
. dneKkTpoHHoe npunoxkeHue (DVD) K yuebHMKY Msakuwesa I.1., ByxoBuesa b.b., Cotckoro H.H. (nog,
pen. MapdeHTbeBol H.A.)
. dNeKTpoHHOEe npunoxKeHue (DVD) K yuebHMKY Mskuwesa I.A., ByxoBuesa b.6., YapyruHa B.M. (nog,
pen. MapdeHTbesol H.A.)

¢ Lindposas nabopatopus «Pusmka»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. [.A. Maknwes, b. B. Byxosues, H.H. Cotcknin ®uanka 10 kn. Pusnka 10 knacc. Basosbin n
yrnybneHHbIn ypoBeHb. YuebHuk. Mocksa. MNMpocselueHue, 2020

. [.A. Makvwes, b.b. Byxosues, B.M. YapyrnH ®usmka 11 knacc. basosbii u yrnybrneHHbIn
ypoBeHb. Y4ebHuk. Mocksa. NpocseLyeHne. 2020

. A.T1. PeimkeBny. COopHuK 3agay no cdumanke. Mockea, [ipoda, 2005 - 2019 .

. CbopHuk 3agay no dmsnke gna 9 — 11 knaccos. CoctaButens .H. CtenaHoBa. M.:
«lMpoceeLyeHme», 1996 r.

. FO.A. Caypos. dusuka. NoypouHble paspaboTku. 10 knacc. MNMocobue ansa obieobpasoBaTenbHbIX
opraHunsaumi. Mockea. lNpoceeweHme. 2015

. FO.A. Caypos. d®usuka. NoypouHble pa3paboTkn. 11 knacc. lNMocobure ansa obieobpasoBaTenbHbIX
opraHusauun. basosbin u yrnybneHHbi ypoeHb. Mockea. NpoceelleHmne. 2017 r.

. COOpHMK TECTOBbIX 3ad4aHuUn ANt TeMaTMYECKOro 1 UTOroBoro koHTpons. duauka 10 knacc. M.:
«UHTennekT-UeHTp», 2004 r.

. C.M. AHgptoweukuH, A.C. Cniyxaesckuin. Pusmka. « KOHCTPYKTOP» CaMOCTOSATENbHbIX 1
KOHTpONbHLIX padoT. 10 — 11 knacchl.

. Mocobwne ansa yuntenen. M.: lNpoceeweHune, 2010

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbIl U PECYPCbl CETU UHTEPHET

UHTepHeT-pecypcChbl



. Xueas dmsuka: obyyatoLiaa nporpamma, http://www.int-edu.ru/soft/fiz.html

. Ypokn cousnkun ¢ ncnonb3osaHmem ViHTepHeTa. http://www.phizinter.chat.ru/

. ®naumka.ru. http://www.fizika.ru/

.®usuka: konnekuus onbIToB. http://experiment.edu.ru/

.duauka: anekTpoHHas konnekuus onbiToB. http://www.school.edu.ru/projects/physicexp

. bubmoreka I{OK https://m.edsoo.ru/ff0d1784.



https://m.edsoo.ru/ff0d1784




