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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢uzuke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusnKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE y4eOHOro MpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMIPOIIECCOB U SIBJICHUHM, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMA CBOMCTBAMH M APYIHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOoBYy kypca ¢Gu3MKK JJI1 YPOBHS CpEIHEro oOIero oopa3oBaHUS
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus mTpearnosiaraeT HCMHOIb30BaHUE
TYMaHUTApHOTO TMOTECHIMANa (U3NYECKOW HAYyKH, OCMBICICHUE CBSI3U DPa3BUTHS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IUPOKUM KPYTOM TEXHHYECKHUX W TEXHOJOTHUYECKUX MPHUIIOKEHUHN
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH W TEXHOJOTHH, a TaKXke OOCYKICHHUS
po0JIeM palMOHAIFHOTO MPUPOIOTIONBE30BAHUS U DKOJIIOTUIECKON O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTpOEHUsS (PU3NYECKON TeOopUuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHHU3alliy SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00Yy4Yaroluxcsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
MpaKTUYECKUX paboT. BrigeneHne B yka3aHHOM TMepeyHe JabopaTOpHBIX padorT,
OPOBOJMMBIX JIJII  KOHTPOJIE M OIEHKH, OCYILECTBJISETCS y4YaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aIoUMMHUCS YMEHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aa4d C SBHO
3aJaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHWS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpPYIOBAaHHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMme MO (U3MKE KIFYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopmMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeuMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUGPOBBIX JTab0opaTopuii.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (HOPMUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsSICHEHUs (PU3MYECKUX SBJICHUH B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoautTcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Hegenio), B 11
kiacce — 102 yacos (3 daca B HEJIeNIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYJarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydyHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpoOCTh (CpelHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMuTEeNbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3akoubl coxpaneHusn 6 mexanHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPIUH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIBHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTSAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJENIN CTPOCHUSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MenaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AaBICHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJIICHUS U TEMIIepaTypbl BO3AyxXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0BI €€ n3meHeHus1. KonmaecTBo TemioTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KoadduimeHT moae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pacIIMPEHHUIO BO3AyXa (OMBIT C BO3JAYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIeKTpudeckuil 3apsa. JlBa Bua DIEKTPUUECKHX
3apsanoB. [IpoBOAHWKH, DUAIEKTPUKHA W TOJYIPOBOAHUKH. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEpHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPSIKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEKTpUYECKU TOK. YCJIOBUA CYHIECTBOBAaHUS DSJIEKTPHUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYEeCKMd TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS UUIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HaOMIOCHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, JKUIAKOCTEU M
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHHE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJIE TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKIHAU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: IOCTOSHHbBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMS.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BhIHYK/IEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. I[IponsBoacTBo, mepenada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUM dJIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuunorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnnueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M31Y4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [[puMeHEeHHE 3JIE€KTPOMarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue untepdepeHunn u 1ugppakiiui MEXaHUMIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIoOMIIeHUs cBeTa. AOCOIOTHBIN MoKa3aTenb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe M ONTHUYEeCKas cujia TOHKOW JNuH3bL. [locTpoeHue u3o0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMYMOB B HHTEP(PEPEHIIMOHHOU
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M MPAKTUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ HOMOUIbIO AUPPAKIHOHHON PEIIETKH.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OCHOBBI CTIENMAJIBHOI TEOPUH OTHOCUTEJIBLHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJbC (DOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckre ycTpocTBA M TNPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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BosHoBeie cBoiicTBa yactull. Bomusl e bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JUIMHBIL BOJIHBI Ja3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnaa. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckre ycTpoHWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U aCTPOPU3NKHI

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XAPAKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KacCc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKJICHUU U 3Bontonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOU cdepax AesTENHHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (PU3NIECKOU TCOPUH
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvle nousamusl, CBA3aHHBIE C WU3YYEHHUEM METOJIOB HAy4YHOIO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpudeckue SIBICHUS B JKUBOM TpUpPOJE, KoJeOaTelbHbIC
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, teinedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbI YPOBEHB) JOJKHO OOECIICUUTh JOCTHUKEHUE CICAYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh U CIOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOLIECCE peaU3allM OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEUYECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepam npodecCUOHANbHOW IeATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYUBOTO Pa3BUTHS YE€IOBEUYECTRA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTHM HAay4YHOW JIEsTeNIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPoOJIeMYy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a HUMEIOIIHXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peabHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNKAaHUS B pa3IMYHbIX (opmaTax c
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyallMd W  CcMsr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh M (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX TPH aHAIW3E pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHALHON CepHl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATBEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHWHU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIbHOCTH JIFOIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TaJEeHUE TeJ, JBWKEHHE 10 OKPYKHOCTHU, HWHEPIHS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHME, KOHJCHCAIMs, TUIABJICHUE, KPUCTAJUIM3AIUS, KUIIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCBHIBATh MEXaHUYECKOE [IBIIKCHUE, UCIOIb3ysd (U3UYCCKUE BEITUUYUHBI:
KOOpJIMHATa, IMYTh, IEpPEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JIPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSl XaOTUYECKOTO JABMXKEHUS MOJICKYJ, CpeAHEKBaApaTUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (POPMYNBI, CBSA3BIBAIOIIKME JTAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH IOJIS, MOTEHIMAJ, Pa3HOCTh MOTCHIMATIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3UPOBATh (PU3MYCCKHUE MPOIESCCHl U SBICHUS, UCIIONB3Ys (PU3HUCCKHE
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMI CYNEPHO3UIIMN CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM

26



oTcu€Ta, MOJEKYJSIPHO-KHHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3UYECCKUX SBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3HUYSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha HM3YyUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS YYeOHOW W HAyIHO-TIOMYJISIPHOW MH(POPMAIINH, MOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW EATCIIBHOCTH JIOJEH, 1EeTOCTHOCTh U E€IUHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MpH PEHIeHUH (PU3NYECKHUX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, OJCKTPOMATHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJNA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlIeHNE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas
PaaNOaKTHBHOCT;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HMCTONB3Ys (U3UUYECKHE BEITUIUHBI:
ANEKTPUUYECKUI 3apsi, CUJia TOKa, SJEKTPUUECKOE HAMPSIKEHUE, JIEKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOJsi, cuia Awmrepa, cuna JlopeHia, WHIYKTHBHOCTH
KaTYyIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO TMOJIeH, MepuojJ M YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TAPMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJAa JIMH3BI, TPU ONHMCAHWH TPABUIBLHO TPAKTOBATh (HU3MUCCKUI
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKMCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHS U TIPOIECCHI, HCIIOIB3YSI
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CJIMHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TMOCJIEAOBATEIIBHOTO U IMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS SHEPIHH, 3aKOH COXPAHCHHS MMIYJIbCA, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeIATh HAIlpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSMbBIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSIMBIX HM3MEPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPe3yIbTATHl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEJIWYUH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOH U TPOEKTHOM
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (HOPMYIIHI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
IETI0YKY PACCYXKIEHUH C OMOpOil Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] y4eOHON M HAYYHO-TIOMYJISIPHOW MH(DOpPMAINH, TTOTYYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHATU3UPOBATh MOydaeMyI0 HHPOPMAITHUIO;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTPOWCTBAaMU, Uil COXPAHEHUs 3JOPOBbS U COOJIIOJIEHUS HOPM 3KOJIOIMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBAThH JIEATENIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJIeKBaTHO OLIEHHWBATH
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 14 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 12 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 37
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 15 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 15 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Uroro mo paznueny 35
Paznen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK
4.1 3 11
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 14 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Wroro mo pazueny 25
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 18 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro mo pazueny 18
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 8 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 7 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 11 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 26

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 7 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 6
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 12 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro mo pazgeny 12
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE S) ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 5
PezepBHOe Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunrie MeT(})[I);I)I HO?lj)Hal,:)HI/ISI 1 bubnmorexa LOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.
3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmorexa OK
https://m.edsoo.ru/ff0c3508
JIBIDKCHHS.
4 [Tepemenienue, CKOPOCTh, YCKOPEHHE 1
5 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e
7 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.
8 JIBr>keHre MaTepuaibHON TOYKH IO 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
9 [Ipunuun otHOCUTENBHOCTH ["anunes. 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c3be8

10 WNHepunanpHble CUCTEMBI OTCUETA. bubmuoreka [IOK
IIepsbiii 3ak0oH HproToHa https://m.edsoo.ru/ffOc3be8
bub6mmoreka [{OK
1 Macca rena. Cuna. https://m.edsoo.ru/ff0c3be8
IIpuanun cynepnos3unuu cuii. Bropou
12 3aII)(OHHHI>IOZ(1)_IHZ JIS1 ;aTe I/IaJ'IBHOII; bubmiorexa HOK
o p https://m.edsoo.ru/ff0c3be8
TOYKH
Tperun 3akoH HproToHa st bubnuorexa [JOK
13
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
14 3akoH BceMHpHOTO TsaroTeHus. Cuma bubmuorexa [JOK
TSDKECTH. https://m.edsoo.ru/ff0c3d00
15 IlepBas kocMHYeCKast CKOPOCTh bubmorexa HOK
p P https://m.edsoo.ru/ff0c3d00
16 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
TeIa https://m.edsoo.ru/ff0c3el8
bu6mmoreka [IOK
17 C . K .
una Tpenust. Kos(uuuent rperms https://m.edsoo.ru/ff0c3f76
18 Cuta COnpOTHUBJIEHUS IPU ABUAKECHUHU bubnuoreka [JOK
TeJla B )KUIKOCTHU WU rase https://m.edsoo.ru/ff0c3f76
ITocrynarensHO€E U BpallaTeILHOE
19 Bnm}eq:me a6comoTHr()) "11“11136" oro Tena bubmnorexa [IOK
A P ' https://m.edsoo.ru/ff0c41a6
MoMEeHT CHIIBL.
20 [Liteyo cuiel. YciioBUs paBHOBECHUS bubnunoreka [JOK
TBEPAOIO TeNa https://m.edsoo.ru/ff0c41a6
" N
MITYJIbC MaTepUATIbLHOW TOYKH, BuGmiorexa LIOK
21 CUCTEMBI MaTEepPHAIIbHBIX TOYEK.

NmMnynsc cuibl.

https://m.edsoo.ru/ff0c43d6
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3aKOH COXpaHEHUS UMITYJIbCA.

bubmuoreka [JOK

22
PeaktuBHOE NBHXKEHUE https://m.edsoo.ru/ff0c43d6
PaGoTta 1 MOIITHOCTH CHITHIL.

Kunernueckas sHEprus MaTepHaIbHON bubnuorexa [JOK

23
ToYkH. Teopema 00 H3MECHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU
[TorenumansHas 3HEPTHUSL.

[ToTenumanpHas SHEPTUS YIPYTO
24 ne(pOpMUPOBAHHOU TPY>KHUHBI brbmmorexa [OK
v ’ https://m.edsoo.ru/ff0c461a
[TorenumansHas SHEPTUS Tela BOIM3U
MOBEPXHOCTH 3EMJIN
[ToTeHnManpHbIE U HETIOTEHIIMATEHBIE

o5 cuibl. CBsI3b pabOTHI bubmuorexa [JOK
HEMOTEHIINAJILHEIX CHJI C U3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.

26 3aKOH COXpaHEHHUs] MEXaHUYECKOU bubnuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0c478c
JlaboparopHnas pabota «MccnegoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM

27 MEXaHUYECKOW PHEPrUu Teja Ha
MIpUMEPE PACTIKEHUS PE3HHOBOTO
KIyTa»

KonTtponbHas pabora o teme
bubmuoreka [JOK
28 «Kunemaruka. Jlunamuka. 3aKoHbI
https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHUKE)
OCHOBHBIE TIOJIO)KEHUST MOJIEKYIISIPHO-
. VP bubmuoreka [JOK
29 KHMHETH4YeCKOH Teopuu. bpoyHoBckoe

nsxenue. Auddysus

https://m.edsoo.ru/ffOc4dc2
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Xapakrep ABUKECHUS U
B3aUMOJCHCTBHSA YAaCTHUI] BEIIECTBA.

30 .
Mojienu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIBIX TEN
31 Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo
32 TemmoBoe paBHOBecue. Temneparypa u
e€ u3MepeHue.
33 [Ikama Temneparyp Llenscus
34 Wpeanshsiii taz B MKT. OcHOBHOE bu6moreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHasI TeMIiepaTypa Kak Mmepa
35 CpenHel KHHETHYECKOW DHEPTUHU bubnmorexa [JOK
https://m.edsoo.ru/ff0c511e
JBUKEHUS MOJIEKYIL.
. bu6mmoreka [IOK
36 VYpasuenue Menneneena-Knamnelipona httos://m.edsoo.ru/f0c51 1e
37 3akoH JlambToHa. ['a30BBIC 3aKOHBI
JlaboparopHnas padota «MccnegoBanue
38 3aBHCHMOCTH MEXy ITapamMeTpamMu
COCTOSIHUS Pa3peKEHHOIO ra3a
39 H3onporiecchl B uacambHOM ra3e U UxX bubnunoreka [JOK
rpagu4ecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
40 TEPMOJIMHAMHAYECKOU CUCTEMBI U bu6mmoreka [JOK
crniocoObl e€ n3mMeHenus. Konnyectro https://m.edsoo.ru/ff0c5952
TEIUIOTHI U padoTa.
41 BHyTpeHHss 5HEPrUs 0THOATOMHOTO bubnuoreka [IOK

NACAJIbHOTO I'a3a

https://m.edsoo.ru/ff0c5952
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bubmuoreka [JOK

42 B
HABL TeTIoTepeaatt https://m.edsoo.ru/ff0c5c36
VY enpHast TENI0EMKOCTh BEILIECTBA.
43 KonudecTBo TemioThl npu bubmorexa LHOK
P https://m.edsoo.ru/ff0c5c36
TerIonepeaye.
. bubnuorexa [JOK
44 Annab
AMADATHBII TPOHeee https://m.edsoo.ru/ff0c5c36
45 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
46 npupoie. Bropoii 3akoH bubamorexa [JOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
47 [Tpunmun nevicreus u KII/I TermoBoi bu6mmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
48 Hwuxn Kapro u ero KIT/]
49 DKOJIOTHYECKHE TIPOOIEMBI
TEIUIOHEPTETUKHI
50 O6o06maromuii ypok «MosteKysspHast bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KounTponbnas pabota o teme
51 «MounekynspHas ¢puszuka. OCHOBBI Bubmmorexa LIOK
yIop ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKIY
52 [TapooOpa3zoBaHre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHAS ¥ OTHOCUTEIbHAS
53 BJIAKHOCTB BO3ayxa. HachlleHHBI bubmmorexa [JOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
54 TBépnoe teno. Kpucramnmueckue n bubnuoreka [IOK
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amopdHbIe Tena.

https://m.edsoo.ru/ff0c65f0

AHU30TpOINUS CBOMCTB KPUCTAJIOB.

bubmmorexa [{OK
55 XK .C
HAUEHE KPHCTAILIBL. £ OBPEMEHITHIC https://m.edsoo.ru/ff0c65f0
MaTepuaibl
[laBnenue U KpUCTATUIU3 AU
56 VY nenpHad TEeioTa [IaBiIeHUS bubnmorexa LOK
) https://m.edsoo.ru/ff0c6708
Cyo6numariust
bubmmoreka [{OK
57 vy o
PABHEHHE TEMIOBOTO batarca https://m.edsoo.ru/ff0c6820
DIIeKTpu3anus Tell. DNEKTPUUECKUN
58 3aps. JIBa BUIA DIIEKTPHUECKUX bubmorexa LOK
PAL P https://m.edsoo.ru/ff0c6bcc
3apsIoB
59 [IpoBOAHUKH, TUIIIEKTPUKHU U bubnuoreka [IOK
MOJIYIIPOBOAHUKH. https://m.edsoo.ru/ff0c6bcc
60 3aKOH COXpaHEHHUSI IEKTPUUYECKOTO bubnuoreka [IOK
3apsaa https://m.edsoo.ru/ff0c6bcc
B3anmopneuctBue 3apsi0oB. 3aKOH
61 Kynona. ToueyHbIH DAEKTPUIECKUU bubmmorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsxk€HHOCTD 3JIEKTPUYECKOTrO bubnunoreka [JOK
62
MOJIS. https://m.edsoo.ru/ff0c6df2
IIpunnun cynepno3unuu
63 aniKTquecil:/prnoneff JInunn bubmorexa LIOK
p - ' https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
PaGota cui 3MeKTpoCTaTUYeCcKOro bubnuoreka [JOK
64
MOJI. https://m.edsoo.ru/ff0c6f00
65 ITorennman. Pa3zHocTh MOTEHIIMAIOB bubmmorexa [IOK

https://m.edsoo.ru/ff0c6f00
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HpOBOI[HI/IKI/I U JUSJICKTPUKU B

bubmuoreka [JOK

66 ANEKTPOCTATUYECKOM IIOJIE. 1
I[I/IBJI:KTPI/I‘-IGCKZUI MIPOHUIIAEMOCTH https://m.edsoo.ru/ff0c7018
. bubnuorexa [JOK
67 DnexkrpoeéMkocTb. Konnmencarop 1 httos//m.e dSO(])_.[ru IF0C7126
DNEeKTPOEMKOCTD IIIOCKOTO
68 KOHJICHCATOPa. DHEPrUs 3apsKCHHOTO 1 brbmmorexa [OK
KoHEHCATOPa https://m.edsoo.ru/ff0c72c0
69 JlabopaTtopHnast padota "U3mepenue 1 1
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIHN NENCTBHS U IPUMEHEHHE
70 KOHJICHCATOPOB, KOTTMPOBAIBHOTO 1
amnmapara, CTpyWHOTO PUHTEpA.
71 DIIEKTpOCTaTUUYECKas 3alUTa. 1
3azeMIIeHHE AIIEKTPOTIPUOOPOB
7 DIIEKTPUYECKUI TOK, YCIIOBUS €T0 1
CYIIECTBOBAHHSI.
73 [TocTostHHBIN TOK. 1
74 Cuia Toka. 1
75 Hamnpspkenne. 1
76 ConpoTHuBieHHE. 1
77 3akoH OMa Ui yyacTka Lenu 1
[TocnenoBarenbHOE, MapauieIbHOE,
78 CMEIIaHHOE COEIUHEHHE 1 Bubmiorexa OK
https://m.edsoo.ru/ff0c74f0
MIPOBOTHUKOB.
79 JIaGopatopHas pabota «/3yuenue 1 05 bubnuoreka [IOK

CMCIIaHHOTO COCOANHCHUA

https://m.edsoo.ru/ff0c74f0
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PE3UCTOPOB»

80 PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
81 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
AIEKTPUYECKOM LICTIH. https://m.edsoo.ru/ff0c7ae0
bubnuorexa [JOK
82 Kopotioe saMbikaite. https:/ m.edsocl)_.[ ru/ff0c7ae0
TOpHAas Ta «3mepenu
I i 05 Batmorera LIOK
BHYTPEHHEro COMPOTHECHI https://m.edsoo.ru/ffOc7ae0
84 DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJlJIOB.
85 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.
86 CBepXmpoBOIUMOCTh
87 DIJIEKTPUYECKUHU TOK B BAKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB
88 DIIEKTPUYECKUHU TOK B BaKyyMe.
CBoWCTBA JIEKTPOHHBIX ITYYKOB
89 [TonynpoBOAHMKH, UX COOCTBEHHAS U bubnunoreka [JOK
MpUMECHas MPOBOJIUMOCTb. https://m.edsoo.ru/ff0c84ae
90 CowucTBa p—N-niepexoja. bubnunoreka [JOK
[TonynpoBOAHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
o1 DIEKTPUYECKUH TOK B pPaCTBOpax U bubnnoreka [JOK
pacriaBax >JIE€KTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
92 DNEKTPOIUTHYECKAsT JUCCOLMAIUS bubmmorexa [JOK

https://m.edsoo.ru/ff0c82ba
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bubmuoreka [JOK
1
93 dueKTpoii3 https://m.edsoo.ru/ff0c82ba
bubmmorexa [{OK
[ . 1
%4 DUCKTPHHICCKII TOK B rasax https://m.edsoo.ru/ff0c84ae
95 CamocToATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
bubmmoreka [{OK
. 1
% Mosis. Tlnasma https://m.edsoo.ru/ff0c84ae
One ecKue 60
97 (J:IT KOTI‘E(I;/I;a I:IHHXHrI[) HaKTII)/IBlIIePiKoe 1 bubmorexa HOK
ye1p P https://m.edsoo.ru/ff0c86fc
MIPUMCHCHHE.
bu6moreka [IOK
IT 1
98 paBuiIa TEXHUKHU 0€301TaCHOCTH httos://m.edsoo.ru/f0c86fc
99 O6o0maromuii ypok 1 bubnuoreka [IOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme
«nekrpocraruka. [locTossHHBIN bubnuoreka [IOK
100 . 1
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBubliit ypok. KonTposibHas bubnunoreka [JOK
101 1
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
102 PesepBHblit ypok. O6o0maromuii ypok 1 bubnunoreka [JOK
no temam 10 kracca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 ITocTossHHBIE MAarHUTHI U KX 1 bubmmoreka [{OK
B3aNMO/JICHCTBHE. https://m.edso0.ru/ff0c9778
MaruauTHO€ nosie. BeKTop MarHUTHOM

2 WHAYKIUU. JIMHUM MarHUTHOM 1 bubmmorexa [TOK

https://m.edso0.ru/ff0c9778

WHTYKITHHA

3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena. https://m.edsoo.ru/ff0c98fe

4 B3anmopaericTBre mpoBOAHUKOB C 1 bubnuoreka [IOK
TOKOM https://m.edsoo.ru/ff0c98fe

5 JlabGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

5 JleiicTBe MarHMTHOTO IOJIS Ha 1 bubnmuoreka [JOK
MPOBOJHUK ¢ TOKOM. Cuia Amriepa. https://m.edsoo.ru/ff0c9ac0
JlaGopaTtopHnas pabota

7 «HccnegoBanue neicTBUS 1 1 bubnuoreka [JOK
MIOCTOSIHHOTO MarHuTa Ha paMKy C https://m.edsoo.ru/ff0c9ac0
TOKOM)

3 JleiicTBe MarHUTHOTO IOJISA Ha 1 bubnuoreka [JOK
JBIDKYLLYIOCS 3apsUKCHHYIO YaCTHUILY. https://m.edsoo.ru/ff0c9df4

9 Cuna Jlopenna. Pabora cuibl 1 bubnuoreka [IOK
Jlopenua https://m.edsoo.ru/ff0c9df4

10 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1
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BCKTOpa MaruuTHOM HHAYKIHU.

11 OC unaykuuu.
12 3aKOH 3JIEKTPOMArHUTHON WHTKIIHH
®dapanes
Jlaboparopnas padoTa
13 «HccnenoBanue siBICHUS brbmmorexa LOK
. https://m.edsoo.ru/ff0cal50
AIEKTPOMATrHUTHOW WHTYKITHIY
14 NHayKTUBHOCTS. SIBIEHUE bubmmoreka [{OK
CaMOMHIYKIIVH. https://m.edsoo.ru/ff0ca600
15 OJIC caMOMHAYKIMU. DHEPrus bubmuorexa [JOK
MAarHATHOTO IOJISI KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
16 DNeKTPOMarHuTHOE TOJIe bubnmorexa [JOK
p https://m.edsoo.ru/ff0ca600
TexHuyeckue yCcTpoiicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
17 AIIEKTPOMATrHUTHI, JICKTPOIBUTATENb,
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb
18 O6o06maromuii ypok «MarautTHoe bubnuoreka [JOK
roJie. DJIEKTPOMarHuTHasi HHAYKIIUSD) https://m.edsoo.ru/ffOcab82
KouTtponbHas pabora no teme
bubnuoreka [JOK
19 «MarHuTHOE ToJIe.
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHUTHAS UHIYKLIHS
CB00OOHBIC MEXaHUYCCKUE bubmuoreka [JOK
20
KoJeOaHusl. https://m.edsoo.ru/ff0caf06
I"apmonnueckue koaebaHusl.
bu6mmoreka [JOK
21 YpaBHEHHE rapMOHUYECKHUX

KOJICOaHUIA.

https://m.edsoo.ru/ffOcaf06
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bubmuoreka [JOK

22 Hpespauerine sneprin https://m.edsoo.ru/ffOcaf06
Jlaboparopuas paboTa

23 «MccnenoBanue 3aBUCUMOCTH
MepHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTHU OT JUTMHBI HUTH M MacChl TPy3a»

. bubnuoreka [JOK

24 KoneoarebHEIH KOHTYP. https://m.edsoo.ru/ff0cb820
CBOOOIHBIE IEKTPOMArHUTHBIE

25 K0JIe0aHUS B UI€aTbHOM bubmorexa HOK

https://m.edsoo.ru/ff0cb820
KoJIeOaTeIbHOM KOHTYDE.

26 AHaNOTHs MEX1y MEXaHHYECKUMH U bubnuoreka [IOK
ANIEKTPOMArHUTHBIMU KOJICOAaHUSIMH https://m.edsoo.ru/ff0cb820
®opmyna TomcoHa. 3aK0H

27 COXpaHEHUs SHEPTHH B UICATTLHOM Bubnuorexa LTOK

https://m.edsoo.ru/ff0cb9c4
KoJIeOaTeIbHOM KOHTYPE

28 [IpencraBnenue o 3aTyXarMMx bubnuoreka [IOK
KOJIeOaHUsX. https://m.edsoo.ru/ff0cbb86

29 Brinyx/ieHHbIE MEXaHUYECKUE bubnuoreka [JOK
koJiebanus1. Pe3onaHc. https://m.edsoo.ru/ffOcbb86
BriHyXIeHHBIE 2JIEKTPOMAarHUTHbBIE bu6mmoreka [JOK

30
KoJeOaHus https://m.edsoo.ru/ffOcbb86

31 IlepemennbIn Tok. CHHYCOUJAJIBHBIN bubnuoreka [IOK
MepEMEHHBIN TOK. https://m.edsoo.ru/ffOcbd34

bu6mmoreka [JOK

32 MomHOCTb MepeMeHHoro Toka. https://m.edsoo.ru/ffOcbd34

33 AMIUIMTYIHOE U IEUCTBYIOLIEE bubnuorexa [IOK

3HAYCHUC CUJIBI TOKA U HAIIPAKCHU A

https://m.edsoo.ru/ffOchd34
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Tpancdopmarop. [IpousBoactso,

34 nepenava u norpedieHue
JIEKTPUYECKON JHEPTUU
YCTpOUCTBO U MPAKTHYECKOE
35 IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA, bubnuorexa [JOK
reHeparopa NepeMEeHHOro TOKa, JIMHUMI https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BO/JICTBE JIEKTPOIHEPTUU.
36 Kynbrypa ncronb3oBaHms
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU
37 MexaHn4ecKre BOJIHBI, YCIOBHUS bubmuorexa [JOK
pacnpocTpaHEeHUSI. https://m.edsoo.ru/ff0cca54
38 [Tepuoa. CkopocTh paciipoCTpaHEHUs bubnuoreka [IOK
W JUTMHA BOJHEL https://m.edsoo.ru/ffOcca54
39 [Tortepevnsbie U IPOI0JIHHBIC BOTHBI bubmorexa OK
https://m.edsoo.ru/ffOcca54
40 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuoreka [JOK
3BYyKa. https://m.edsoo.ru/ff0cccOc
bu6mmoreka [JOK
41 Beicora Toua. TemOp ssyka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMAarHUTHbIE BOJIHBI, UX
42 CBOMCTBA M cKOopocTh. [1Ikana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
3IIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI paTUOCBA3U U
43 TeneBueHus. Pa3Butue cpencts

CBs3U. Paguomokamus
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44 Kontponsnas pabdora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
45 [IpssmonurHENHOE pacnpoCTpaHEHHE bubnuorexa [JOK
CBETa B OJJTHOPOJHOMU Cpene. https://m.edsoo.ru/ff0cd350
. bubnuorexa [JOK
46 TodeuHbIl HICTOYHUK cBeTa. JIyd cBeTa https://m.e dSO(])_.[ru 171064350
47 OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUSI bubnuoreka [JOK
CBETA. https://m.edsoo.ru/ffOcd4e0
48 [TocTpoenue n300paxeHNH B IIIOCKOM bubnuorexa [JOK
3epKaie https://m.edsoo.ru/ffOcd4e0
bubmuorexa [JOK
49 Hperometiite ceeta. https:// m.edso;I ru/ffocd7f6
o | momemmrpemes s
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKECHHUS
51 JlabopaTtopHas paborta «3mepenue bubnuoreka [IOK
MOKa3aTesisi MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
52 JIunzel. [locTpoenune nzobpakeHuii B bubnuoreka [JOK
JIMH3E. https://m.edsoo.ru/ffOcddle
53 dopmysia TOHKOHN JTUH3bL. Y BEJIMYCHUE bubnnoreka [JOK
JIMH3BI https://m.edsoo.ru/ffOcddle
JlaGopaTtopHas pabota
54 «HUcenenoBanue cCBOWCTB
M300paKeHUH B JINH3AX)
55 Hucnepcus ceera. ClI0KHBIN COCTaB
Oemoro cBeta. LIper.
56 JlaGopatopHas pabota «HaGmoieHue

AUCTICPCUHU CBCTaA»
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57 Wutepdepennus cera. Audpaxims bubmuorexa [IOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
58 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
59 Onrtuyeckne mpuOOPHI  YCTPOHCTBA U
yCJIIOBHS UX O€30MTaCHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
60 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIELUAaJIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
61 3amMeyieHre BpEMEHH U COKPAIIICHHE bubamorera LOK
g P patt https://m.edsoo.ru/ffOcfa42
TUTUHBI
62 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOU bubnuoreka [IOK
YACTHUIIEI. https://m.edsoo.ru/ffOcfc68
63 CBs3b Macchl C SHEPTUEH U bubnuoreka [IOK
AMIYJIbCOM. DHEPTruUs MOKOS https://m.edsoo.ru/ff0cfc68
KontponbHas padota «OnrTuka.
64 OcHOBBI crienanbHOM Teopun Bubmmorexa LIOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
65 ®otonbl. opmyna [Inanka. Dueprus bubmuoreka [JOK
U UMIynbC GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE Bu 1OK
noIMoTeKa
66 .0 A.T.
Qorospexra. Onbiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbI poTodddekra. YpaBHeHHE bubnuoreka [IOK
67 . .
OitHTeitHa 11 potosddexra. https://m.edsoo.ru/ff0d015e
68 3akoHbl poTodrddexra. YpaBHeHHE bubnuorexa [IOK
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DunmrerHa s Gotodrddekra.

https://m.edsoo.ru/ff0d015e

69 Hanenue ceera. Onbith [1. H. bubnmoreka [JOK
Jlebenena. https://m.edsoo.ru/ff0d04a6
. bubmmoreka [{OK
70 XHUMHUYECKOE JCUCTBUE CBETA httos//m.e dSO(])_.[ru 1£0d04a6
TexHnueckue ycTpoicTsa u
71 MPAKTUYECKOE MPUMEHEHHE:
($hoTO3MEMEHT, (POTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
79 Pemienne 3aga4 mo reme «QJI€MEHTBI bu6moreka [IOK
KBAaHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
73 Mopens aroma ToMcoHa. ONBITHI bu6moreka [IOK
Pezepdopna mo paccessHIIO 0-9aCTHII. https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
74 TnaserapHas MOACIL aTOMa https:// m.edso;I ru/ff0d091a
bubmuorexa [JOK
7 Hoctynatet bopa https:// m.edso;I ru/ff0dOafa
N3nydenue u nornouieHre GoOTOHOB
76 npn};[qepexoue aTOM:I c oz[Hc()li"o YpOBHS bubmmorexa [TOK
. https://m.edsoo.ru/ff0dOafa
SHEPIruU Ha IPYrou.
bu6mmoreka [JOK
" Bt eniexrpos https:// m.edsocl)l. ru/ff0dOafa
78 BonHoBbI€ cBOMCTBA YacTull. BoJIHEI bubmuoreka [JOK
ne bpouis. https://m.edsoo.ru/ff0d0ca8
79 KopryckynsipHO-BOTHOBOH Tyaliu3M. bubmorexa HOK
https://m.edsoo.ru/ff0d0ca8
80 CHnoHTaHHOE U BBIHYXJCHHOE bubnunoreka [JOK

HU3JTyUYCHUC

https://m.edsoo.ru/ff0d0ca8

50



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa
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bubmuoreka [JOK

81 OTKPBITHE PAAHOAKTHEHOCTIL https://m.edsoo.ru/ffod0fd2
82 OmnbiTel Pe3epdopaa mo onpeneneHuro bubnuorexa [JOK
COCTaBa PaJMOAKTUBHOTO U3JIYyYEHUS https://m.edsoo.ru/ff0d0fd2
CporicTBa anbda-, 6era-, raMmma-
83 n3iydyeHus. BiousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI
84 OTKpBITHE TPOTOHA ¥ HEUTPOHA. bubnuorexa [JOK
N3otombl. Anbda-pacma. https://m.edsoo.ru/ff0d1162
85 DNEeKTPOHHBIN U TIO3UTPOHHBIN OeTa- bubmuorexa [JOK
pacnan. ['aMmma-uziydeHue https://m.edso0.ru/ff0d1162
DHeprus CBS31 HyKJIOHOB B sijIpe.
SlnepHble peakiuu. SaepHBIA peakTop.
86 HHpOI()SneMi negcneKTII[/IBI;,I, ’ ’ bubmorexa OK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTICKTHI SACPHON
SHEPTETUKHU
DyieMeHTapHbIe YacTullbl. OTKpbITHE
87 MO3UTPOHA. MeTo 1kl HAOTIOICHUS 1 Eubmorexa HOK
https://m.edsoo.ru/ff0d0e38
PEruCTpaIMK JIEMEHTAPHBIX YaCTHII.
Kpyristii cton «®yagaMeHTalIbHbIC
88 BSI;}II/IFMOL[eH"CTBI/I;I. EZEHCTBO bubmnorexa [IOK
. https://m.edsoo.ru/ff0d0e38
(bM3UYECKOU KapTUHBI MUPA»
DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
89 3Ha4Ye€HHE aCTPOHOMUM. Buj

3B€31HOTO Heba. Co3Be3aus, IpKue
3BE31bI, INIAHETHI, UX BUAUMOE
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nBrokenne. CoaHeyHas cUCTEMaA

90

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

91

3BE3/1bI, ©X OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

92

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anmaktukn. YepHbIe ABIPHI
B s/Ipax rajJakTHK

93

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

94

Hepemennsie npo0ieMbl acTpPOHOMUU

95

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

96

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

97

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKN ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa
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98

O6o06maromuii ypok. Poib
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

99

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

100

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

101

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

102

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dusuka 10 xknacc/Msikumes I'.4., byxosues b.b., Corckuit H.H.,
MzparensctBO "l[IpocBemienue”
®usuka 11 xknacc/Msikumes I'.4., Byxosues b.b., Hapyrun B.M.,

MzpatensctBO "l[IpocBemienue”

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

®uszuka. Yrinyonennsiid ypoBenb. 10—11 kiaccel : pabouas nporpamma K
muanu YMK B. A. KacesiHoBa: yueOHO-MeTotuueckoe nmocodue / B. A.
Kacesnos, U. I'. BnacoBa. —M. : JIpoda

®dusuka. 10 k1. YraoybneHHbIl ypoBeHb : yueOHuk / B.A. KacesHoB. — 5-¢
u3., crepeotun. — M. : JIpoda

®dusmka. 11 k1. YrioybneHHbll ypoBeHb : yueOHuk / B.A. KacesaHoB. — 5-¢

u3a., crepeotun. — M. :Jlpoda

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://nsportal.ru - conmansHas ceTh paOOTHHKOB 00pa30BaHUS.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival.1september.ru/articles/ - pectuBaap negaroruueckux uackh

«OTKpBITBIA YPOK».



4. http:/lwww.fizika.ru/ - caiit muis yuureneit pu3MKM 1 UX yYCHUKOB.

5. http://www.physics.ru/ - maTepuansl 1o (hu3mKe.
6. www . ege .edu.ru - uadopmanroHHbii moptan EI'D.

7. http :// school - collection . edu . ru / - equnas komtekmus [{OPoB
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