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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo Qu3uke 0a30BOro YpOBHS Ha YpOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTelIbHOM MporpaMmsl, npeacrtaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM denepanbHOW paboyelt TPOrpaMMbl BOCIUTAHUS U
KOHIIETIIIUU TpenojiaBanus yuyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIuax Poccutickon Denepanun, pean3yIoImx OCHOBHBIE
o0Opa3oBaTreabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAmNpaBlieHO Ha (OpMHpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxca 10-11 kimaccoB mnpu
oOydeHnn ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIHLHOCTHOTO
noaxona. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METANpPEeIMETHBIM pPe3yJbTaTaM
OoOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pPeaM3allMi MEKIPEIMETHBIX
CBs3€ll (PM3UKU C €CTeCTBEHHO-HAyYHBIMH YYEOHBIMHU TIpenMeTramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC LIETU M3y4YeHUs (QU3UKKA HA YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JTUUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o ¢pu3KKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 r0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Prusukay» 1o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHU 00 oKpyskaroreM Mupe. [IIkonpHbI Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢busznyeckoir reorpadueir u actpoHomuen. lcmonb3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  ONpefenser XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe SHEpPreTukHu, TPAHCIOPTA, OCBOCHHUS
KOCMOCA, ITOJIyYEHUSI HOBBIX MAaTe€puajoB C 3aJaHHbIMH CBOMCTBAMHU M JPYTHX.
N3yuyenue ¢Gu3MKu BHOCHUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMHUpPOBAaHUE YMEHHU NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS MPU BBINOJHEHUHA UMH YUEOHBIX HUCCIEIOBaHUM.

B ocHOBy kypca ¢u3WKM IS YpPOBHS CpeaHero ooOmiero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpblE MOXHO paccMaTpuBaTh KaK MPUHLMIBI €ro
IIOCTPOCHHH.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3nku
o0beIMHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsSeTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpPeanosiaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BUTHEM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuxnaomnoii  umanpasiennocmu. Kypc $usmkn mpearonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMYECKUX MPHUIIONKECHUM
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocuszayuu peanusyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX JKOJOTUYECKUM TMpobdiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0IeM palMOHATBFHOTO TPUPOIOTIOIH30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (HOopMHUPOBAHHME TPE/CTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECKOU TEOPHH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJE, TpaHUIlAX
NPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CUCTeMHO-ACSITENbHOCTHBIN TOJIX0/I B Kypce (DU3UKU peanu3yeTcs: Mpeke
BCEro 3a CUET OpraHU3allld IKCIEPUMEHTATBHOU AESATENBHOCTH O0YYarOMIMXCA.
Jns  GazoBoro ypoBHsS Kypca (U3MKM — OTO UCIOIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOpPHBIX padoT,
KOTOpbIE B TporpamMme mo (pusuke oObeIWHEHbI B OOIIMN CHUCOK YYEHHYECKHX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJIE KOHTPOJST M OIEHKU, OCYHIECTBIISIETCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IJIAaHUPOBAHHUS U
OCHallleHUs KabuHera Qusuku. Ilpu »>TOM oOecnieunBaeTCs OBIAJICHUE
OOyYarOIIMMUCS yMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEUIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHME YACNSIETCS PEHICHUIO PACUETHBIX U KAYECTBEHHBIX
3amad. Ilpu 3TOM 1 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCA 3aJa4d C SBHO
3aJlaHHOM (PU3HUECKON MOJIENbIO, TTO3BOJISIFOIINE MPUMEHSITh N3yYCHHbBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjlieia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nesoB. /[ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a/aHUS HA
OoOBbsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUNW W TIPOIECCOB B OKpPY’KaroIlen
KU3HU, Tpelytoume BbhIOOpa (U3MUECKON MOJENH JUIsl CUTyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k wMarepuaiabHO-
TEXHUYECKOMY OO€CIEUeHUI0 Y4eOHOro rmpoliecca 0a30BbIM ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeTHEro o0I1Iero o0pa3oBaHus JOHKEH U3y4aThCsl B YCIOBHIX
MpeIMETHOro KaOuHeTa (M3MKM WIM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHete (DU3UKU OHKHO OBITH
HEeoOXoMMoe J1abopaTopHOE€ O0OOpyAOBaHWE JMJiSI BBINOJHEHUS] YKa3aHHBIX B
nporpaMme 1o GU3NKE YYCHHUYECKUX MPAKTHYECKUX padOT M JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JlemoHCTpaninoHHOe 00oOpy0oBaHuE (QOpMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTHU M 00ECIEeYMBAET TOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (DU3UKE KIIOUEBBIX JCMOHCTpPAIUNA IS
WCCJICIOBAHMSI  M3yYaeMbIX SBIICHMA W  TIPOIECCOB, OMIMPUUYECKUX |
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pyaOBaHHE JUISI YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OEcCIeurnBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTH4ecKue KOMILIEKThI
7a00paTOpHOTO OOOPY/IOBAHUSI JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMH LIETISIMU U3YUYEHUST GUBUKHU B 0OIIEM 00pa30BAHUY SIBIISTFOTCSI:

e (opmMupoBaHue HWHTEpeca W CTpEeMJICHHS OOYYarONIUXCS K HAYYHOMY
W3YUYCHUIO TIPUPOJIBI, PA3BUTHEC WX HHTCIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/i€ TO3HAHUSA U (POPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanme yMeHHUN OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3HYeCcKX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUN O PO (PUMKHU JJIs1 PA3BUTHUS JIPYTUX
CCTCCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX IIeNIed 00eCTieunBaCcTCs PEIICHUEM CIEAYIOIMX 3a/1ad B

npoIriecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:



e nmpuoOpeTeHue  CUCTEeMbl  3HaHUH 00  o0mUx  (PU3MUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsCHEHUs (PUBMYECKUX SBJICHUH B TMPUPOAEC U ISl TPUHATHUSA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB pELICHUS Ppa3IUYHbIX 3aJad C $BHO 3aJaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOSTEIbHOE
co3aHue PU3NYECKOW MOJEIIH, aJIeKBAaTHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIMIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHHE METOJAMHU CaMOCTOSITEIBLHOIO IUJIAHUPOBAHMS U TMPOBEICHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTanuu MHGOpMaINH,
OTIPEJIEJICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHM JJI Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi YpOBEHb) Ha ypPOBHE CPEAHETO OOIIETO
oOpa3oBanus orBoautcsa 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

B nporpamme mno @usuke omnpeneneH MepeyeHb JIa0OpaTOPHBIX U
PaKTUYECKUX palOoT.



COAEPKXAHUE OBYYEHUA
10 KJTACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT' O MIO3HAHUS

®usuka — Hayka o npuponae. HayuHble MeTOIBI MO3HAHHS OKPYkKAIOUIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUS IIPUPOIBI.
OKCHepUMEHT B (PUBHKE.

MopnenupoBanue (HU3MYECKUX SIBICHUNM M TpolieccoB. HayuHble THMOTE3bI.
dusnyecKkrue 3aKOHbI M Teopuu. [ paHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponp u mecTto ¢usuku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHajnoroBele W HHU(PPOBBIE U3MEPHUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUA.
Cucrema orcuéra. Tpaekropusi.

ITepemernienne, CKOpOCTh (CpeAHsisl CKOPOCTb, MTIHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTepUalibHOW TOYKH, MX NPOCKUHWH HA OCH CHUCTEMBbI KOOPAHMHAT.
CnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpsSIMOJIMHEWHOE JBIKeHUE. ['paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMEIICHUs
MaTepUarIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE majieHue. Y CKOpeHue CBOOOIHOTO MajJICHUSI.

KpuBonnHeitHoe  nBMKEHWE. J[BMKEHHME  MaTepualbHOW  TOYKU IO
OKPY’KHOCTH C IIOCTOSHHOM IO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTs. [lepuoa u yacrora odpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIHJIOMETP,
JBH)KCHUE CHAPSAOB, LIEIHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mogenb cucTeEMBbI OTCUETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenune aBuxkeHus Tena, OPOIIEHHOTO MOJ| YIioM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Hamnpapienue ckopocTH npu ABUKEHUU 110 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JABWKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILICHHUSI MEXIY NyTSIMHU, MNPONUJECHHBIMU TEJIOM 3a
MOCJIE0OBATEIbHBIE pPaBHBIE MPOMEKYTKHM BpPEMEHU TMPU PaBHOYCKOPEHHOM
JIBUKEHHU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue nBuxeHUs Tena, OpOIeHHOro rOpU30HTAIBHO.

Tema 2. lunamuka

[IpyuHiun  otHOocuTenvbHOCTM  l'anmumed.  IlepBeii  3akoH  HbroroHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUISl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa 1151 MaTepUanbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectu. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHus (1mokosi, ckojibxkeHus, kaueHust). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHus CKOJBXKEHUS U cuiia TpeHus: nokosi. Koagduuuent tpeHus.
Cuita conpoOTUBIIEHUS MIPU JIBMXKEHUU TeJIa B dKUJIKOCTHU WU Tase.

[TocTynarensHOE U BpalaTelbHOE IBIKEHHE a0COIIOTHO TBEPIOTO TeEaA.

MoOMEHT cuibl OTHOCUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLUNH.

CpaBHeHUE Macc B3aUMO/ICUCTBYIOIIHX TEI.

Bropoi 3akoH HproToHa.

N3mepenue cu.

CnoxeHue cuiL.

3aBUCUMOCTh CWJIbl YIIPYTOCTH OT Aieopmaliuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmMaiuu.



HccnenoBanne ycinoBHM paBHOBECHS TBEPAOrO Tela, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonwvl coXpanenus 6 MexaHuke

Nmiynbc MarepuaibHOM TOUYKH (Te€ia), CHUCTEMbl MaTe€pUAlIbHBIX TOYEK.
NMnynbc CHIIBI M MU3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE IBMKEHUE.

PaboTra cuiiel. MOIITHOCTE CUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas DHEPrus. [TorenunanbHas SHEprus YIIPYTO
nedhopMupoBaHHONW — mpyxkuHbL.  [loTeHUManpHas SHEprusi Tena  BOJMU3H
MTOBEPXHOCTH 3€MIIH.

[loTeHUHanbHBIE W HENMOTEHUHUAIBHBIE  CHJIBI. Cs3p paboOTHI
HENOTCHIMAIBHBIX CHJI C M3MEHEHUEM MEXAHUYECKOM DHEPIMM CHUCTEMBI TEl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos moTeHIIMATBLHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHUEM MEXaHHUYeCKOW SHEPTrUuu
TeJIa Ha IPUMEPE PACTSIKECHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MoJgiekyasipnasi Gu3uka u TepMOAUHAMHMKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxkenue. uddyzus. Xapaktep IBHXKEHHUS U
B3aUMOJICHMCTBUS YacTUI[ BemlecTBa. MoJenum CTPOEHHS Ta30B, XKUIAKOCTEHM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.

Mogens  upeanbHoro rasa. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJAPHO-
KUHETUYECKOU TEOpUM HJCATBHOTO raza. AOCONIOTHas TeMIiieparypa Kak Mmepa
CpEIHE KWHETHYECKOW SHEPrud TEIJIOBOrO JBWXKEHUA dvacTtuil rasza. Illkana
temneparyp KenbBuna. ['a30Bbie 3akoHbI. YpaBHeHHe MenaeneeBa—KanelpoHa.
3akoH [lanerona. M3ompoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM



BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: M30TEPMa, H30X0pa,
n3obapa.

TexHudeckue yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnwITHI, JAOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHME BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUM.

OneiTel 0 AUQGY3UH KUIKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKECHHUSI.

Mogens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABICHHUS ra3a Ha CTEHKH COCy/a.

OnbpITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS MJACAIBHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

Ornpenenenue mMaccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy apaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoOuHaAMUKU

TepMmonnHamMuueckass cucteMa. BHYTpeHHsIs SHEpPrusi TEPMOAMHAMUYECKON
CUCTEMBI U cocoObI €€ n3MeHeHus. KonnmuecTBo TemioTel U paboTta. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buael  Temonepenauu:
TEIUIONPOBOJHOCTb, KOHBEKI[US, U3NTyUeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEII0Th Mpu TEIUIoNepeaye.

[lonsitue 006 ammabatHoM mpouecce. llepBblid 3aKOH TEPMOJAMHAMHKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJWHAMHUKHM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoaumHamuku. HeoOpatumocTh MpOIECCOB B MPHUPOJIE.

TennoBble  MamuHbl.  [IpUHIMIBI  AEHCTBHS ~ TEIUIOBBIX  MAalIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHt mnoie3Horo
nevictBust TemioBod mamuHbl. [{ukn KapHo u ero kospduumeHT mosie3Horo
JEUCTBUA. DKOJIIOTHYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.

TexHudeckue yCTpOIICTBA M MPAKTUUYECKOE TPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BHUIET
npoOku u3 OyTBUIKM TOJA JEUCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanwe 3¢upa B
JaTYHHOU TPyOKe MyTEM TpeHUs (BUACOAEMOHCTPAIIHS).

N3meHenune BHyTpeHHEHN HEPIUM (TEMIIEpaTyphl) TeNa MPH TEIUIonepeaaye.

OnbIT 1Mo anauabaTHOMY pPaCHIMPEHUI0 BO3Jayxa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, TBUTaTElsl BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JIBUTATEJSL.

Tema 3. Azpezamnvle cocmoanusa eeugecmea. Dazoewvle nepexoovl

[TapooOpa3oBanue u koHnaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3ayxa. HacebliieHHbld map. YienbHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraminueckue u amop@Hsie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUcTayui3anus. Y aefbHas Tersiora miasienus. Cyonumarusi.

YpaBHEHHE TEIIOBOrO OajaHca.

TexHuyeckue yCTpONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEePUaJOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX APOB.

Kunenuve npu noHU>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTAUIMYECKOrO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Yyuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

N3mMepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.

Pa3znen 4. DiekTpoaAHAMHKA

Tema 1. Inekmpocmamuxa

OnekTpu3auust Tel. OJEKTpUYECKuil 3apsia. JlBa BUIa SIEKTPUYECKUX
3apsiioB. [IpOBOJIHMKHK, TUAIEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil saekTpuueckuii 3aps.
Onektpuueckoe rmone. Hanpsok€HHOCTh  AnekTpuueckoro mnoja.  [IpuHuun
CYIEPIO3ULINN IEKTPUUECKUX MMOJIEH. JIMHMM HanpssyKEHHOCTU DJIEKTPUYECKOTO
TOJIS.

PaGora cun  anekrpoctatmueckoro  moina.  [lorennman.  PasHocTth
MIOTCHIMAN0B. [IpOBOAHUMKM W JUANEKTPUKA B DIIEKTPOCTATUYECKOM IIOJIE.
JuanexTpuyeckas NpOHULAEMOCTb.



OnekTpoéMkocTh. KoHzieHcaTop. DIEeKTPOEMKOCTh MJIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: JIIEKTPOCKOIL,
IEKTPOMETP, SJIEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE 3JIEKTpOnpHOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTPyHAHbINA TPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmopenicTBre Ha NEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM T10JIE.

3aBUCHMOCTb  3JIEKTPOEMKOCTM IUIOCKOTO KOHJIEHCATOpa OT  IUIOLaJx
IJJACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii saxcnepumenm, nabopamopnsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHHS DJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [locTosITHHBIN TOK.

Hanpstxenue. 3akon Oma i1 y4acTKa LETH.

DNEKTPUYECKOE COMPOTHUBIICHHE. Y IEIBHOE COMNPOTUBJIECHUE BEILECTBA.
[TocnenoBaTenbHOE, apalIebHOE, CMEIIAHHOE COEAUHEHNUE ITPOBOIHUKOB.

PabGora oanektpuyeckoro Toka. 3akoH Jxoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOrO TOKA.

DJIEKTPOJBWXKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIIEHHE WCTOYHMKA TOKA.
3akoH Oma Ju1sl MOTHOM (3aMKHYTOM) 35IeKTpryeckol 1ienu. KopoTkoe 3aMbIkaHue.

ONEeKTpoHHass  MPOBOJMMOCTH  TBEPABIX  METALIOB.  3aBHCHUMOCTH
COINPOTHUBJIEHUS] METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U npUMeCHast IIPOBOJIMMOCTh
NOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoJHUKOBBIE TPUOOPHI.

DOneKTpuYeckuid TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEeKTpOaUTUYECKAs TUCCOUMAIUS. DIEKTPOIIN3.

DneKkTpuueckuid TOK B razax. CamMoCTOSITENbHBII M HECAMOCTOSITEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudeckue yCTpoWCTBa M MPAKTHYECKOE NPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,



3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYITPOBOAHUKOBBIN IUO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HAMIPSIKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHS] HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MEpeHHe DBIEKTPOIABIKYINEH Ccuibl. KoOpoTkoe 3aMblKaHHE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTUBIICHHS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB DJIEKTPOJIUTOB.

HckpoBoui pa3psia U IPOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi

N3ydeHne cMEMaHHOro COETMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHWKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Hab6mronenre anekrpoiunsa.

MexnpeamMeTHble CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBIsIETCS C
y4ETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTEeMaTHKH,
OHOJIOTMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHU: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxka: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabosa, runepooia, ux rpa@ukud U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOECKLUHA HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JBUKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPraHU3MOB (BHU[bl TEILJIONEPEAAUH, TEIIOBOE PABHOBECHUE),
AIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MAaccCa, TEIUIOBBIE CBOWCTBA TBEPHABIX TEIN, XUIAKOCTEU H
ra3oB, JJEKTPUYECKHME CBOWCTBA METAJLIOB, AJIEKTPOJIMTHYECKAS AUCCOLMALINS,
rajibBaHUKa.

l'eoepacghus: BTaxXHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JABMKEHUN C HCIOJIB30BAaHMEM MEXAaHU3MOB,
y4€T TpEeHHs] B TEXHHUKE, MOJIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHHUS



UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUTaTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHIUITMOHED, TEXHOIOTUN
IIOJy4YEHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEpHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAsl 3allUTa, 3a3eMJICHUE S3JEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPBHI,
AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHHKA.

11 KJIIACC

Pa3znen 4. DiekTpoaHaMHUKA

Tema 3. Maznumnoe none. In1eKmMpOMaZHUMHAA UHOYKYUSA

IToctostHHbIE ~ MarHUTHl.  B3aMMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. Bektop MarHuTHOM uMHAYKUMM. [IpuHomn cynepro3uuuu
MAarHuTHbIX NoJield. JIMHUM MarHuTHOM WHAYKUMH. KapThHa JMHHWI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTwHa JMHUN WHIYKIUU
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJIHMKA, KAaTYIIKUA ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTtBre mpoBOJHUKOB C
TOKOM.

Cuita AMnepa, €€ MOyJib M HaIlpaBJICHHUE.

Cuia Jlopenua, €€ MoJly/ib M HanpaBiieHUE. JIBUKEHHUE 3apsyKEHHON YaCTUIbI
B OJTHOPOJTHOM MarHuTHOM mojie. Pabora cuisl Jlopenna.

SIBiieHuEe QJIEKTPOMAarHUTHOW MHAYKUMHU. IIOTOK BEKkTOpa MAarHUTHOM
MHAYKUAHW. OJIEKTPOABIKYIAS CHJIAa HWHAYKUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHayknuu @apanes.

BuxpeBoe »3yekTpuyeckoe TmoJie. ODNEKTPOJABMKYIIAA Cula HHIYKIUU B
IIPOBOJIHUKE, IBUKYLIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKIMH. OJEKTPOJBIXKYIAs Cuia
CaMOVHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHndeckre yCTPOMCTBA M IMPAKTUYECKOE TIPUMEHEHUE: IIOCTOSHHbBIC
MAarHUThl, JJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAsS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO IMy4YKa MArHUTHBIM T1OJIEM.

JIvHUM MHIYKIMU MAarHUTHOTO TOJIS.

B3anmonencTBue AByX MPOBOJHUKOB C TOKOM.



Cuiia Amnepa.

[evictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABIKYILIEH CHIIBI MHAYKLUHUH OT CKOPOCTH M3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBreHME cCaMOVHTyKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

W3ydeHre MarHuTHOTO TOJIL KaTYIIKU C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIE€HUS DJIEKTPOMATHUTHOW UHAYKIUH.

Pa3nen 5. KosteOanusi M BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHble KoJ1e0anus

KonebarenpHas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konedanus. [lepumon, vacrora, amrmuuryga v (aza KoseOaHUU.
[IpyXUHHBI MasATHUK. MaTeMaTH4eCKUM MAsTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwmii. [IpeBparienue sHEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUs B
UJCAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHs MEXAy MEXaHUYEeCKUMU U
AJIIEKTPOMAarHUTHbIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
OHEPTUU B UJCATHHOM KOJIeOATETHHOM KOHTYPE.

[IpencraBnenue o 3aTyxarolux KojaeOaHUAX. BeIHYyX /I€HHbIE MEXaHUYECKHUE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennbii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
NEPEMEHHOr0 TOKAa. AMIUIMTYJIHOE U JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaIPSIKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTPeOICHUE IEKTPUUECKON
HHEPrur. DKOJOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3IEKTposHepruu. KynpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B [IOBCETHEBHON KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DIIEKTPUUECKUIM
3BOHOK, T€HEPATOP MNEPEMEHHOI0 TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENIbHOW CUCTEMBI (MIPY>KUHHBINA WU
MaTEeMaTUYECKUA MASTHHK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanne CBOMCTB BBIHY X ICHHBIX KOJICOAHUM.

HabnroneHnue pe3oHanca.

CB0OOOIHBIE 3TIEKTPOMArHUTHBIE KOJICOAHMUSI.



OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHHST OT BPEMEHH) JUISI
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3sonanc mnpum mOCIIENOBATEIBHOM COEAVMHEHWH PE3UCTOPA, KATYIIKH
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONEPEIaYn.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabomuol

HccnenoBanne 3aBUCMMOCTH MEPHOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MacChl Irpy3a.

Tema 2. Mexanuueckue u 31€KmMpoMazHUNIHblE 60JIHbL

MexaHnueckue BOJHBI, yClIOBUs pacnpocTtpaneHus. llepumon. CxopocTh
pacmnpocTpaHeHuss W JJMHA BOJIHBL [lomepeuHble W TPOJIOJIBHBIE BOJIHBI.
HNuTtepdepeHuus u auppakiuus MEXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Breicota TOHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYUEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, NOoJsapu3anus, Judpakims,
uHTeppepeHus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [[prMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMITBI paIMOCBA3HU U TENECBUACHU. Pagnonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKHue YCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPA3BYKOBAsl MAarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPAHEHHE MMONEPEUHBIX U TPOJOJIbHBIX BOJH.

Koneobmromeecs Te10 Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus ¥ IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6monenue narepdepeHuu u Audpakiui MEXaHM4eCKUX BOJH.

3BYKOBOI1 pe30HAaHC.

HaGnrofgenue cBsS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH W
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB AIIEKTPOMATHUTHBIX BOJIH: OTpa)X€HUE,
MpeIOMJICHUE, MOSpU3aus, udpakius, “HTephepEHITU.

Tema 3. Onmuka

['eomerpuueckass onrtuka. I[IpsMonuMHENHOE pPacnpoCTpaHEHUE CBETA B
oHOpoJIHOM cpene. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHHs cBeta. [locTpoenue n3obpakeHuii B
IIJIOCKOM 3€pKaje.



[Ipenommnenue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOTIOTHBIN MTOKA3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpeaenbHbI yrosn MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceta. L{Ber.

ColOuparomiue u pacceuBaromiue JuH3bl. ToHkass JuH3a. DokycHoOe
paccTosiHME M ONTHYecKas cujla TOHKOW JuH3bl. [locTpoeHue u3oOpaxeHuid B
coOuparomux U paccenBarolux JuH3ax. Gopmynia TOHKOW JUH3BI. Y BEJIHYEHUE,
JaBaeMo€ JIMH30M.

[Ipenesbl I(PUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HabOmOIEHUS MAaKCUMyMOB M MHMHHUMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiumonHas pemérka. YcioBue HaOMOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHndeckne yCTpOWCTBA M MNPAKTUYECKOE IMPUMEHECHUE: OYKH, JyMa,
doToamnmapaT, TPOCKIIMOHHBIA almapaT, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OITHKA, TU(PPAKIIUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENTHOE pPACIPOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue NpudopsI.

[TonHOE BHYTpEHHEE OTpakeHue. Moiesb CBETOBO/IA.

HccnenoBanrie cBOMCTB N300paxeHU B JTMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenre unrepdepeHinm cBera.

HaOnronenue nudpakiuu ceera.

Habnronenne aucrepcuu cBeTa.

[TonydeHue criekTpa ¢ TOMOUIBIO IPU3MBI.

[TonydeHue crekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue noasipu3anuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopvle pabomaol

W3mepeHne nokasareis NperoMIIeHNs CTEKIIA.

HccnenoBanne CBOWCTB N300payKEHUN B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI cllelIHAJIbHOM TEOPUU OTHOCHTEIbHOCTH
['panuubl NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsel
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAaKyyM€, IPUHLMI OTHOCUTEIIbHOCTH DUHILITEIHA.



OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3H€pFH€ﬁ U UMITYJIbCOM pCHHTHBI/ICTCKOﬁ JaCTUIIbI. SHCPI‘I/IH
ITOKO4I.

Pa3znen 7. KBantoBasi puzuka

Tema 1. dnemenmul KeaHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTOM. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpoiTie U uccinenopanne porodPpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenune OiiHmTerHa 11 poroaddekra. «KpacHas rpanuma»
dororddekra.

JaBnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpoMCTBA U MPAKTHUECKOE NMPUMEHEHHE: (POTOIIEMEHT,
doromatumk, coaHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®oT0o3(p(HEeKT Ha yCTAHOBKE C IMHKOBOW TTACTHHOM.

UccnenoBanne 3akoHOB BHelIHETo GhoTodddexra.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHUIO o -YacTHIL.
[Inanerapnas moxpens aroma. Iloctynatel bopa. M3nydenwe wm mornomieHue
(GOTOHOB MpU NEPEexXoje aToMa C OAHOrO YpPOBHA 3HEPruuM Ha Apyrou. Bums
cneKTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJIOPOJIA.

BomnnoBsie cBoiicTBa yactul. Bomusl ne bpoinsa. KoprnyckynspHO-BOTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUeHHE.

TexHudecknue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OrnpeneneHue AIMHBI BOJIHBI JIa3epa.

HaOmronenre muHelyaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol
HaoGmronenre muHeiyaToro CrekTpa.



Tema 3. Amomuoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CIOXHOCTh CTpoeHust sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiThl  Pesepdopma 1o ompeneneHuro  cocTaBa
paaroakTUBHOTO u3iydeHus. CBoiictBa anbda-, OeTa-, raMMa-u3JIy4eHHs.
Brnusinne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHAa W HelTpoHa. Hyknonnas mopens smpa [eiizenOepra—
NBanenko. 3apsna saapa. MaccoBoe unciio sapa. M30Torsbl.

Anbda-pacnaz. OIJEKTPOHHBIN U TO3UTPOHHBIM Oera-pacnan. [‘amma-
U3JlyyeHre. 3aKOH paJuoaKTUBHOTO paclajia.

DHeprusi CBsI3U HYKJIOHOB B simpe. Snepubie cuibl. Jlepext maccs siapa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YaCTULbl. OTKPBITUE MO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHbIe B3aUMOJEHCTBUSA. ENMHCTBO (M3HUECKON KapTUHBI MUPA.

TexHuyeckue yCTponcTBa U MPAKTUUYECKOE MIPUMEHEHHE: JO3UMETP, Kamepa
Busnbcona, siepHbiil peaktop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuwl

HccnenoBanne TpekoB yacTHil (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

Ortanbl pa3BuTHs acTpoHoMuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBUYKEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHiia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlMarpamMma «CIEKTpajIbHBIA KJacc —
CBETUMOCTB». 3BE31bl TJIABHOW IMOCIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM NOCIENOBATEILHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEeMEHHbBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BooIuU ConHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii [IyTe — Hama ['amaktuka. [Tomoxenwe m aBuxenue CoJiHIa B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky m kBaszapbsl. UEpHBIE ABIPHI B SApax
raJIaKTHK.

Bcenennas. Pacmupenue Beenennoid. 3akon Xa606ma. Pazberanue rajiakTuk.
Teopus bonbuioro B3peiBa. PenmmkToBoe n3nydeHue.



Macmrabnas crpykrypa BeenenHoii. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHuss HEBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JJI ONPEENICHUs MOJ0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/bI.

Oo0o01maroiee NOBTOpeHue

Ponp ¢u3ukm u acTpOHOMMM B HSKOHOMHYECKOHM, TEXHOJIOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOU KapTHUHE MUpPA, POJb (PU3NYECKON TEOPHUH
B (OpPMHUPOBAHMHM TMPEACTABICHUN O (PU3NYECKOW KapTUHE MHUpPA, MECTO
¢u3nyecKoil KapTUHBI MUpPa B OOIIEM pSALY COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEICTABJIEHUHN O TIPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocyluecTBisieTcs C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBI3€M C KypcamMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (pakT, runoresa, (pu3anyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxka: pelIeHWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl U MX IPOEKIMM HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUUN, MPHU3HAKUA MOAO0OHS TpPEyroJIbHHUKOB,
OTIpEJICJICHHE TUIONIA/IN TIOCKUX PUTYp U 00BhEMA Tell.

buonoeusa: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoseOaTeabHbIe
JIBW)KCHUS B )KMBOM NPUPOJE, ONITUYECKUE SIBJIECHUS B KUBOW NPUPOAE, NCHUCTBHE
paavaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMYECKON pPEIIETKH, CHEKTPaJIbHbIM
aHaJIN3.

l'eocpaghua: wmarHuTHBIE TONMIOCA 3€MIIM, 3aJIeKW MAarHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IIPECKA3AHNE 3EMIIETPACEHUH.

Texnonoeua: JHMHUM DJIEKTpOIEpenad, TEHEPATOpP IMEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKLUHWOHHAS II€Yb, pajap, pPaauONpUEMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBYU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
coJiHeyHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue ydeOHOTO TpenMera «®Du3nMKa» HA YPOBHE CPEIHEro OOIIero
oOpa3oBanus (0a30BBIM YPOBEHb) JOJDKHO OOECTICUHTH JOCTHKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBLIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHUs yueOHoro npeamera «Dusuka» A0HKHBI
OoTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OTBITA M OTBITA JCSITCIILHOCTH B IMPOIECCE peaTu3alliid OCHOBHBIX HAINpaBIICHUN
BOCITUTATEIHPHOU JEATETLHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOMN MO3UITUN 00YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUMCKOTO OOIIECTRA;

NPUHITHE  TPAJAWIIMOHHBIX  OOIEYEIIOBEYECKUX  T'YMAaHHUCTUYECKHMX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpPECaX I'Pa’kKJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeILHON OpraHU3allny;

yMEHHE B3aNMOICHCTBOBATH C COIMMAILHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHOU U BOJIOHTEPCKOM IEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH poccuiickoin rpaXaaHCKON UJCHTUYHOCTH,
NaTPUOTU3MA,;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMIO M TPUHUMAaTh OCO3HAHHBIC PEIICHU,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEeATEIIbHOCTU YYEHOT0;

OCO3HAaHHE JJMYHOTO BKJIJla B TOCTPOCHUE YCTOMUHUBOTO Oy TyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITFOUAsT SCTETUKY HAYYHOTO TBOPUECTBA,
npucymero pusnueckoi Hayke;



5) TpyAoBOTro BoCIIMTAHUSI:

WHTEPEC K pa3IuuHbIM cdepam TpodhecCHOHATBLHON NeATeTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOUN M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKN Ha IPOTSHKECHUU BCEH JKU3HU,

6) 3KOJIOrHYeCKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

TUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUM B OKPYKAIOIIECH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMPEHUE OIbITa JCATEIBHOCTH HKOJOTUYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN 10 (PUBHKE;

7) HEHHOCTH HAYYHOTI'0 IO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PH3NIECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOH JI€ATEIIbHOCTH, TOTOBHOCTh B MpOLECCE
u3yuyeHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
JEATEeNIbHOCTh UHAUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble Jloruyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OpMyJMpOBaTH W aKTyalu3WpOBaTh  MpoOJEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENIEIIATh LEIH JESITEIbHOCTH, 3aJaBaTh IMApaMETPbl U KPUTECPUH HX
JIOCTYOKCHUS
BBIBJISIT  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PacCMaTPUBAEMBIX
bU3HYECKUX SBICHUSIX;
pa3pabarpiBaTh IUIAH pElIeHUs MpoOJeMbl C YUETOM aHaIM3a UMEHOIIUXCS
MaTEepUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBBI B IESATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN AEATEIHLHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH YKU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciaeaoBarTebCKUeE 1eMCTBYA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTHEHN, KJIIOUYEBBIMU IMOHATUSIMH M METOJIAMU
(u3HYECKON HayKH;



BJIa/IETh HaBbIKAaMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOM JIESTEIbHOCTH
B 00nacTu (pU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOHCKY
METOJIOB peuieHus 3ahad (PU3MUECKOIro COJEpKaHus, NPUMEHEHUIO pa3iINMYHbIX
METOJI0B MIO3HAHUS;

BJIA/JE€Th BHUJAMU JEATEIBHOCTU [0 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETaluy, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISIT NIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3ajayy,
BBIIBUTaTh TUINOTE3Y €€ pELIEeHUs, HaXOQUTb apryMEHTbl IS JOKa3aTesIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh TMOJIYYEHHBbIE B XOJE€ PEIICHHs 3aJayd  Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOM
JeSITeIbHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETb NEPEHOCUTh 3HAaHHUA 1O (U3MKE B MPAKTUYECKYIO 00JaCTh
KU3HEJCATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTHHAIbHbIE TOAXO0/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JIOYCKAIOIINE albTEPHATUBHBIC PELLICHUSI.

PaGora c undgopmanueii:

BJIa/IETh HaBBIKAMH IOJIy4eHHUsS MH(POpMaLuU (PU3NYECKOTO COAEPKAHUS U3
VUCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh ITOMCK, aHaju3,
CUCTEMAaTU3aLMI0 M HUHTEpIpeTanuio MH(GOpPMalUU pa3iNYHbIX BUAOB U (opM
Mpe/ICTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OpMAIUH;

UCIIOJIb30BaTh  CPEJICTBA  HMH(POPMALMOHHBIX M  KOMMYHHKalIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX
3a1ad ¢ CcOOMIOJICHMEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TMTUEHBI, PECYpCcOCOEpEekKEHMs, IPaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOIO COACPKAHUSA B Pa3IUUHBIX (opMarax cC
y4€TOM Ha3HAYCHUsI MH(POPMAIUHU U LEIEBON ayJUTOPHH, BBIOHpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIEHUS U BU3yaU3aLllu.

KoMMyHnKaTHBHBIE YHUBEpCaJbHbIe YueOHbIe el CTBHUA:
OCYIIECTBIIAThH OOIIEHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOI JIEATEIbHOCTH;
pacro3HaBaThb  NPEANOCHUIKM  KOH(DIUKTHBIX CUTyallUH M CMAr4aTh
KOH(DJIMKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAHIHOM M WHJWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy W METOAbl COBMECTHBIX JCHCTBUN C Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEU KAXKIOT0 WICHA KOJJIEKTHUBA,

[IPUHUMATh  1€JIA  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAVMHUPOBATH JIEUCTBUS IO €€ JOCTMIKEHUIO: COCTAaBJIATh IUIAH JIEUCTBUHU,
pacrpenensaTh pojid ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOM pabOThHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKJOINO YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TPOEKTHI, OLEHUBATh HJAEU C TMO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYAaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranm3anms:

CaMOCTOATENIFHO OCYIIECTBISITh MMO3HABATENIbHYIO JAESITENIbHOCTh B 00JaCTH
(GU3UKM W aCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMYIUpOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsITh paMKH y4eOHOIrO TMpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OLICHUBATh PUOOPETEHHBIN OIBIT;

crioco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMUA B 00JacTU
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJVIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABbIKAMHM  I[IO3HABAaTEIbHOM  pediekcur KaKk  OCO3HAHUs
COBEPIIAEMbIX JIEUCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelIeHNUS;



yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HUX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPU aHAIHM3E pPe3yJIbTaTOB
JESTeNbHOCTH;

MIPUHUMATH ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3€ pe3yIbTaTOB
JIeSATEeTbHOCTH,

MIPU3HABATh CBOE MIPaBO M MPABO JIPYTHX HA OMIMOKH.

B mporecce nocTmkeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI
nmo ¢u3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHs Yy OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITUOHAJILHBIN HUHTEJJICKT, peANoJIaratoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTUS COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHMS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBATBCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOMICH CTpEMIICHHE K JOCTIKCHHIO MEIH U
yCcrnexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIOMICH CITIOCOOHOCTh MOHUMATh AYMOIMOHALHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

IHNPEJIMETHBIE PE3YJIbTATHBI

K kxoHny oOyuenus B 10 kjacce npeaMmeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YHAIOIMINXCS] YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

VYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCINECH:
MaTepualibHas TOYKa, MHEpIUAJIbHAs CHUCTEMa OTCuéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJEIHN CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacro3HaBath (pU3MUECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOECHHUS BEIIECTBA U



AJEKTPOJMHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBUKEHHE, CBOOOJHOE IaJicHUE TeJ, MABMXKEHHE II0 OKPYKHOCTH, HWHEpIIHS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE JIBMKEHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHuu (OXJIaXKIEHUH ), TETNIOBOE
pPaBHOBECHUE, MCMAPEHUE, KOHJCHCAIUs, IUJIABJIICHUE, KPUCTAIUIM3ALNS, KUIICHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE JIAaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cCoCyZie, CBS3b MEXAY MapaMeTpaMud COCTOSIHHMSI Ta3a B M30Ipolleccax,
AIEKTPU3AIUA TEJI, B3AMMOJCUCTBUE 3aPAJIOB;

OMHUCHIBATh MEXAHUYECKOE JBWKEHHE, MCIOJIb3ys (PU3MUECKHE BEIUYUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
MMITYJIbC TE€JIa, KHHETUYECKAasl SHEPrus, MOTCHLIHUAIbHAS JSHEPrUs, MEXaHUYeCKas
paboTta, MeXaHWYECKas MOIIMHOCTh; IIPH ONHCAHUHM TPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCHOJIB3YEMbIX BEIUYUH, WX OOO3HAYEHUS U €IUHUIIHI,
HaxOJHUTh (POPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYCCKYIO BEIHMYHHY C JPYTHMH
BCIIMYMHAMU,

ONUCHIBAaTh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TE€JI W TEIUIOBBIC SBJICHHS,
UCTONB3Ysl (U3MYEeCKUEe BEJIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKasi YHEPrus XaOTUUYECKOro JBMKCHHUS MOJICKYJ, CpeIHEKBaJpaTUUHAas
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(pUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENS; MPU ONMUCAHUU
MPaBWIbHO TPAKTOBaTh (DU3UUYECKUN CMBICT UCIHOJIB3YEMbIX BEIUYUH, UX
0003Ha4YCHUSI W CIWHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIMEC JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OTUACHIBATh N3YUYCHHBIC JIEKTPUUECKUE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUST (TIPOIIECCHI), UCTIONB3YST (PM3UUECKHE BEIWYUHBI: DJICKTPUICCKUN 3apsif,
AJIEKTPUYECKOE T0JI€, HANPSHKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTECHIIHAJIOB;
NP OINHCAHWHU TPABWJIBHO TPAKTOBAaTh (HU3UYECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAUEHUsS] M EJWHUIIBI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETMYHMHAMH,

aHAJIM3UPOBATh (PU3UUYCCKHUE TPOIIECCHI M SIBJICHUS, MCIOJB3Yys (HU3NUSCKUE
3aKOHBI U MPUHIHUIBL: 3aKOH BceMHUpHOTO TsAroteHus, I, II u III 3axkonsl HeroTOHa,
3aKOH COXPAHECHUSI MEXAHWYECKOW OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
NPUHIUN CYNEPHO3UIUA CUJI, TMPUHIUI PABHOMPABUS HHEPIUATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHEN KUHETMYECKON ASHEPrUU TEIJIOBOIO ABUXKCHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, NEepPBbI 3aKOH TEPMOJIMHAMHKU, 3aKOH COXPaHEHUS
AJEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(GhOpMYJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIIBI JCHCTBUS MAaIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCIOBHUS MX O€30MacCHOTO WCIIOIH30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPECHHM, MPU HTOM
dbopmynupoBath mpobOiieMy/3amady W THUIOTE3Y yYeOHOTO OKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIIOKEHHOTO OO0OPYIOBaHUS, MPOBOAWTH OIBIT W
(bopMyIUPOBATH BHIBOIBI,

OCYUIECTBJISATh MPAMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIHYUH, TIPU
ATOM BBIOMpPaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MMOTPEIIHOCTEN U3MEPEHUM;

HCCJIENIOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3HMYECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
buKcUpoBaTh Pe3ybTaThl TMOJTYYECHHON 3aBUCHUMOCTU (DU3WYECKUX BEIUYHH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUI B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4YeOHO-UCCIIENOBATEIHCKOH W IMPOCKTHOM
JESTETPHOCTH C MCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OPATOPHOTO
000pyI0OBaHUS;

pemiaTh pacu€THbIC 3aJayd C SIBHO 3aJaHHON (PU3MUEeCKON MOJEiblo,
UCITOJIB3YS (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a9u
BBIOWpPATh (PU3UYECKYIO MOJIENb, BBIACIATh (U3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEoOXoauMbIe Jisi €€ pElIeHHs, MTPOBOJUTh PAacu€Thl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
IIETIOYKY PACCYXKICHUH C OMOpPOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(dbuzuYecKue sIBJICHNUS,

UCTIOJTb30BATh npu  pemeHud  y4eOHBIX  3aJad  COBpPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
Y TIpEJICTaBIICHUs YUCOHON U HAyYHO-TIOMYJIAPHON MH(DOPMAIUH, TIOJyYCHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(POPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHCHHE TIPOIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecriedeHus1 0€30MacHOCTH TP OOpPAIICHUH ¢ MPUOOPaMU U TEXHUYCCKUMHU
YCTPOWCTBAMH, JIJII COXPAHCHHSI 3JI0POBhSI U COOJIOCHHSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;



paboTatb B TpYIIE C BBIIIOJIHEHUEM PpA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIbI, PalMOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH AESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TMPAKTUYECKOW NEITENBHOCTH JIOJAEH, LEIOCTHOCTh U EOUHCTBO
(bu3HYecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3UUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOYHHK CBETA, SIACPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeNib aTOMHOTO siipa MpU perieHUuU (HPU3NYECKUX
3azay;

pacrno3HaBath (pU3MUECKHE SBICHUS (IIPOLIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKask MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMarHuTHAas WHAYKUMS, JEHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, dJEKTPOMArHUTHbBIE KOJEOaHUsS U
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
untepdepenius, audpakius W ToJsSpU3alUs  CBETa, JAUCHEPCUs CBETa,
dboToanekTpudeckuii 3G hexT (poTod3¢heKT), CBETOBOES AaBICHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJIOPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaAOaKTUBHOCT;

ONKCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (IEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKUE,  DJICKTPUUYECKYH0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) WU
ANIEKTPOMArHUTHBIE SIBJIGHUS (MPOLECCHl), HUCIOJIb3Ysl (DU3NYECKUE BEIUYUHBI:
AIEKTPUYECKUN 3apsil, CWiIa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIAs CUja, paboTa TOKa,
MHIYKIWST MarHuTHOTO moJisi, cwia Awmrmepa, cuina JlopeHua, WHIYKTHBHOCTH
KaTyIIKH, SHEPTUsl JJIEKTPUYECKOr0 M MArHUTHOrO TMOJIEM, MEPUOJ M 4YacToTa
KojeOannii B KoieOaTenTbHOM KOHTYpE, 3aps/ll M Cujla TOKa B MpoIlecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHHE W
ONTUYECKAs] CUJla JIMH3bI, MPU OMHCAHUU TMPABWILHO TPAKTOBATH (PU3MUECKU
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS U EJAUHUIIbI, YyKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAHHYI (U3HUECKYIO BEIMYMHY C  JIPYTUMHA
BEJIMYMHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M TPOILECCHI, HCMIOJIb3YA
(bu3nYecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U



4acToTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, IEPUOJI TIOJTypacmaia, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUCHUS W EAMHHIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMHU,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKON BETUUYNHBI;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHI U SBIICHUS, UCIIONB3YS (HU3UIECCKUE
3aKOHBI U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U HapaJIeIbHOIO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUU, 3aKOH TPSIMOJIMHEWHOTO PaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHe OWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHUs JHEPrUHU, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOr0 4uciia, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, IpHu 3TOM pa3inyaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JacTH)
MPUMEHUMOCTH;

OMPENIENATh HANIPABICHHE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmrmiepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIEAOBaHUIO (PU3NUECKUX SBJICHUUA U
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU: MPU 3TOM
dbopmynHpoBath IpobieMy/3amady M = THIOTE3y y4YeOHOro DKCICPHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O000pY/IOBaHUS, MPOBOAMUTH OIBIT U
(bopMyIUpOBaTh BHIBOIBI;

OCYUIECTBJISAThH MPSAMbIC M KOCBEHHBIC M3MEPEHUS] (PU3NYECKUX BEIMYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MMOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJH30BAHUEM
OpSMBIX HM3MEPEHUH: TMpPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHpPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BUJE TAOJIUIl U
rpaduKoB, 1enaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBAHUI B
paMKax y4eOHOro JKCIEPUMEHTA, YYEOHO-MCCIIEIOBATEIILCKOM U MPOEKTHOM
JESATETHPHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (u3Mueckoil MOJeblo,
UCIIOJB3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOWPATh (YU3UYECKYIO MOJICTh, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOJUTh PACUETHl U OLIEHUWBATh PEaTbHOCTh
MOJyYE€HHOT0 3HauY€HUs (PU3NUECKON BEIIUYUHBL;

pemaTh Ka4YECTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢buznyeckue sBICHMUS;

UCITOJIB30BaTh Opu  pelleHud  y4eOHbIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMU
Y IIpe/ICTaBJICHUs YYEeOHOU U HAyYHO-TIOMYJISIPHON MH(OpMALUK, TIOJyYEHHON U3

Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH NOJIYYaEMYI0 HH(POPMALIHIO;

OOBSICHATh MPUHLUIBl JEHCTBHUS MallWH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3anuyarh YCIOBUS UX O€30MIACHOTO HUCIIOJIb30BAHMS B MIOBCEAHEBHOM

JKU3HY;

IPUBOJUTH IPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KU3HU
Ut o0ecriedeHust 0€30MacHOCTH MpPH OOpAIlEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, ISl COXPAHEHUsS 3710POBbS M COOJIIOACHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILLEH Cpelie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbl, PAalUOHAIBHO pACHpEAENATh OO0S3aHHOCTU U
IIJJAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, a€KBATHO OLICHUBATH
BKJIAJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/m Kontpoabusie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
bubmunorexa [IOK
11 ®du3nka 1 METOAbI HAYYHOI'O ITO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro o pasnery 2
Pa3znen 2. MEXAHUKA
bub6anoreka IIOK
21 Kuniemariica ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Wroro mo pasneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJICKYJIIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubmmoreka [IOK
' da30BbIE IIEPEXOBI 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 pazaeny

24

Paznea 4. QJIEKTPOANHAMUKA

bu6mmoreka [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUUecKuil TOK. Toku B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Uroro no pazneny 22
O6o061matoiee MOBTOPEHHE 2
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68



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

11 KJIACC

KoumnuecTBo yacos JIEKTPOHHbBIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbIie
Ne i/ P Kontpoabnbie | IlpakTtnueckue (1up )
MpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTsI
pecypchbl
Pazgen 1. QJIEKTPOANHAMUKA
MarnautHoe nose. DJI€KTpOMarHuTHast bubnumoreka LIOK
11 11 1 3
WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4yecKue U AIeKTPOMarHuTHbIE 9 1 bu6mmoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKue U 3J1IeKTPOMarHUTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIEIIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

31 OCHOBHI CIIEIIUATILHOM TEOpUU 4 1 bubnuoreka [IOK
' OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Htoro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
IICMEHTEI KBAHTOBOH ONTHKL 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bu6nmoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE 5pO

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

15

Paznean 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUH H acTPOPHU3UKH 7 Eg{i?;ln(f: di?)c?r(l?/s £41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OBoGuaomee novtopee ‘ S
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
No KoanuectBo yacoB DJIeKTPOHHbIE
II/-I[ Tema ypoka Beero Konrpoasnsie | Ilpakruuyeckue = UHGpoBbIe
paéoThI padoThI o0pa3oBare/bHbIE
pecypchbl

®dusuka — Hayka o

1 npupoje. Hayunsle MeTobl 1 bubnumoreka [IOK
MO3HAHUA OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
MUpa
Ponb u MecTo husuku B
dopmupoBaHuU

5 COBpPEMEHHOM HayYHOM 1 bubnmoreka [JOK
KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JeATEIbHOCTH
IR
Mexannueckoe JBUKEHUE.
OTHOCHUTENHHOCTH

3 MEXaHUYECKOTO ABUKCHHUS. 1 bubmorexa LOK

https://m.edsoo.ru/ff0c3508

[Iepememienue, cKOpocTs,
YCKOpEHUE

4 PaBHOMEpHOE 1 bubnuoteka [IOK
MPSMOJIMHEWHOE ABUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE 1 bub6nunoreka IIOK
MPSMOJIMHEMHOE ABUKEHUE https://m.edsoo.ru/ff0c372¢



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

CBo0OoIHOE Ta/IeHHE.
YckopeHnue cBoOOTHOTO
najicHus

bubmuoreka I{OK
https://m.edsoo.ru/ff0c39cc

KpuBonmHeliHOE NBUKEHNE.

JBrm>keHre MaTepuaibHON
TOYKH I10 OKPYKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpyuHIIMT OTHOCUTETBHOCTH
lNanunes. MuepnuanbHbie
cuctembl orcuera. [lepBriit
3akoH HeroToHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Macca rena. Cuna. [Tpunmun
cyneprnosuiuu cuil. Bropoi
3aKkoH HproToHa mis
MaTepUAIbHON TOUKHU

bubmuoreka I{OK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akoH HeroToHa 11

bu6mmoreka [JOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOI'O

1 taroreHus. Cujia TSKECTH. bu6nuoreka [JOK
IIepBas kocmuyeckas https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuia ynpyroctu. 3akoH bubnnorexa [IOK
I'yka. Bec Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koaddunment

enus. Cuia
13 szOTI/IBHeHI/IH npu bubnmorexa LIOK
https://m.edsoo.ru/ff0c3f76

JBIKEHUU TEJIa B KUIAKOCTH
WM ra3e
[ToctynarensHoe 1
BpaulaTelbHOE JBUKEHUE

14 a0COJIFOTHO TBEPOTO TEIa. bubnnorexa [IOK
MowmenT cuibl. [1iieuo cuibl. https://m.edsoo.ru/ffOc41a6
VYcioBust paBHOBECUS
TBEPAOrO Tena
HNmMnynsc MatepuanbHOR
TOUYKH, CUCTEMBI

15 MaTepHaAJIbHBIX TOYEK. bubnnoreka [IOK
Nmnynbe cuibl. 3akoH https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE ABMXKEHHE
PaboTta 1 MOIITHOCTH CHJTBL.

16 Kunernueckas sueprus bubnnorexa [IOK

MarepuaJbHOU TOUKHU.
Teopema 06 U3MEHEHHH

https://m.edsoo.ru/ff0c4502



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

KMHETUYECKON SHEPIUH

17

[ToreHnmanbHas 3HEprusl.
[ToTreHnanbHas SHEPTHS
ynpyro 1e)OpMHpPOBAHHON
npyxuHbl. [ToTeHranpHast
SHEprus Teja BOIu3u
TIOBEPXHOCTH 3eMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE 1
HEMOTCHI[NAIBHBIC CHJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHECHHUS
MEXaHHYECKOM IHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHnas pabota
«HccnenoBanue CBA3U
paboThI CHIIBI C UBMEHEHUEM
MEXaHHYECKOH YJHEPTHH Tella
Ha MPUMEPE PaCTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabora o
teme «KnHematuka.
Junamuka. 3akOHbI
COXpaHEHUs B MEXaHUKE

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

21

OCHOBHBIE TIOJI0XKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
Teopuu. bpoyHoBckoe
neuxenue. nddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

22

Xapakrep JBUKEHUA U
B3aMMOJIEUCTBUS YaCTHUII
BemrecTsa. Moaenu
CTPOEHUS ra30B, )KUJIKOCTEH
Y TBEPJIBIX Tl

23

Macca moJiekyi.
KonmuectBo BemecTna.
[TocTosiHHas ABoraapo

24

TemnoBoe paBHOBeECHE.
Temneparypa u eé
m3mepenue. [lkana
teMriepatyp Llenscus

25

Wneanpueiii ras B MKT.
OcnoBHoe ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TeMIeparypa
KaK Mepa cpefHen
KHUHETUYECKOW SHEPTUU
JIBMDKEHUST MOJICKYIL.
YpaBHenue MeHieneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon [lanpToHa. ['azoBbie
3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

JlaGoparophas pabora
«HccnenoBanue
3aBUCUMOCTH MCIKIY
napamMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3a»

29

H3onporeccel B uacanbHOM
rase U ux rpauueckoe
npejcTaBIeHNe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJANHAMUYECKON
CHCTEMBI M CITOCOOEI €€
n3MeHenus1. Konnuectso
TEIUIOTHI U padoTa.
BuyTpennsis sneprus
OJHOATOMHOTO HCAIbHOIO
rasza

bubmuoreka I{OK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y nenpHas TeNI0EMKOCTh
BenecTBa. KonmmuecTBo
TETJIOTHI TIPH
TEeIUIonepeaye.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

AnmabaTHBI TIporiece

ITepBoIii 3aK0H
TEPMOJMHAMUKHU U €T0

bubmuoreka [IOK

33
IIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
U30MIpoIeccam
HeobpaTtumocTs mporieccos

34 B Ipupoe. Bropoii 3akoH Bubmorexa HOK

pHpOAE. p https://m.edsoo.ru/ff0c6230

TEPMOIUHAMHUKHI

35 [Tpunnun gevictBus u KIT/] bu6mmoreka [JOK
TEIJIOBOI MAaIlIMHEI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapro u ero KIT/1



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKoJ0rH4ecKre NpoodIeMsbl

37
TETUIOIHEPTETUKH
KoHTponbHas paboTa mmo
38 TeMe «MoutekyisapHas bubnnoreka [IOK
¢buzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
[TapooOpa3zoBanue u
39 koHAeHcanusa. Mcnapenue u bubmorexa LIOK
' P https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOGcomntoTHas U
bu6mmoreka [JOK
40 OTHOCHTEIIbHAS BIAXKHOCTh

BOo3ayxa. HacklleHHbI# nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBépnoe Teno.
Kpucramnmueckne n
amMopQHbIe Terna.

bubmuoteka IIOK

# AHH30TPOIHS CBOHCTB https://m.eds00.ru/ff0c65f0
Kpuctamios. XKunkue
kpuctajuibl. CoBpeMeHHbIE
MaTepHabl
[InaBnenue u
42 KpUCTauIM3anus. Y 1eiabHas bubnuotexa [IOK
TEIIOTA IJIaBJICHUS. https://m.edsoo.ru/ff0c6708
Cybnumanus
43 YpaBHEHHE TETLIOBOTO bubmmoreka [JOK
Oananca https://m.edsoo.ru/ff0c6820
DnexTpu3aius Teq.
44 Dnekrpuueckuii 3apsa. JBa bubnnoreka [IOK
BHJIA DJIEKTPUUYECKHUX https://m.edsoo.ru/ffOc6bcc
3apsi/ioB
[IpoBOAHMKH, AUDTIEKTPUKHI
45 Y TIOJYIIPOBOJHUKHU. 3aKOH bub6nuoreka IIOK
COXpaHEHUs DIIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsza
Bzaumopencreue 3apsaos.
46 3aKoH IfYHOHa. TO‘IEHfIBIﬁ brbmmorexa [HOK
. https://m.edsoo.ru/ffOc6ces
JIEKTPUYECKUH 3apsij
Hanpsix€anoctb
bu6mmoreka [JOK
47 ANEKTPUYECKOTO TTOJISL.

[TpyuHIMT cyneprno3uIun

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

3JIEKTPUYECKUX TOJIEH.
JIlnauy HanpsKEHHOCTH

49

PaGota cui
ANEKTPOCTATUYECKOTO MOJIA.
[Torenmuan. Pa3nocts
MTOTEHITHAJIOB

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

49

HpOBOI[HI/IKI/I U JUBJICKTPUKU
B DJICKTPOCTATHUYCCKOM IIOJIE.
I[PDJ'ICKTPI/I‘-ICCK&H
IMPOHUIIACMOCTb

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7018

50

DNEeKTPOEMKOCTb.
Kounnencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

51

DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHJIEHCaTopa

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

52

JlabopaTtopHnas pabota
"N3mepenue
3IIEKTPOEMKOCTH
KOH7IeHcaTopa"

53

[TpuHIMT nEeCTBUSA 1
MIPUMEHCHUE



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIEHCATOPOB,
KOIUPOBAJIBHOIO arapara,
CTPYWHOTI'O IIPUHTEPA.
DneKkTpocTaTuiecKas
3anuTa. 3a3eMieHue
AIEKTPONPUOOpPOB

54

DNEeKTPUUECKUH TOK,
YCIIOBUS €TO
CYIIECTBOBAHMSL.
IlocTosankIi Tok. CHita
Toka. Hampsixenue.
Conportusnenue. 3akon Oma
JUTSI y9acTKa e

55

ITocnenoBarensHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHHE TIPOBOTHUKOB.
JlaGopaTopHnas pabota
«/3yueHune cMemaHHOTo
COCITUHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74f0

56

PaGota u momrHOCTD
INEKTPUYECKOT0 TOKA. 3aKOH
Hxoynsa-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

S7

3akoH OMa 11 MOJTHOU
(3aMKHYTOM) AJIEKTPUIECCKOI
uenu. KopoTkoe 3aMbIKaHuE.
JlaboparopHas paboTa

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

«M3mepenne D/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIPOTHBIICHHS»

58

I'onoBas KOHTpONIBHAS
paborta 3a 10 kmacc/
Bcepoccuiickas
npoBepoyHas paboTta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

59

DneKTpOHHAas IPOBOAUMOCTh
TBEPABIX METAJIJIOB.
3aBUCHUMOCTh
CONPOTUBJICHUS METAJIJIOB OT
TEMIIEPATYPHI.
CBepXMpoBOANMOCTD

60

DNEKTPUUECKUI TOK B
Bakyyme. CBolicTBa
JIEKTPOHHBIX TyYKOB

61

[ToxynpoBoaHuKH, UX
coOCTBEHHAs U MPUMECHAs
npoBoAUMOCTh. CBOMCTBA
p—n-niepexona.
[TonynpoBogHUKOBBIE
prOOpPbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUYECKHI TOK B
pacTBOpax U pacriiaBax
JJIEKTPOITUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82bha



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOIUTHYECKAS
JUCCOIMAIUS. DIIEKTPOIIU3

DIIeKTPUUYECKHM TOK B rasax.

63 CamocTosTenbHBIN U 1 bu6muoreka LIOK
HECAMOCTOSITEIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
KonTponbnas padota no
TeMe «IEKTPOCTATHKA.

64 ITocrosHHBII 1 bubmorexa [IOK

. https://m.edsoo.ru/ffOc8a8a
anexkTpudeckuii Tok. Toku B
PA3JINIHBIX CPEaAX»
DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX
but6mmoreka [IOK

65 PAKTHYECKOE MPUMEHEHUE. 1 httos://m.edsoo.ru/FfOcB6T
[IpaBuna TeXHUKH T '
0e30MmacHOCTH

66 O06o06maroiee MOBTOPEHHUE 1 bubnmnorexa [IOK
3a kype 10 kmacca https://m.edsoo.ru/ff0c8c56

- O06o06maroiee MOBTOPEHHE 3a . Bu6mnotexa [TOK

kype 10 knacca https://m.eds00.ru/ff0c6938
6 O06o0matoiiee MOBTOPEHUE 3a . BuGnnorexa LIOK
kype 10 kracca https://m.edsoo.ru/ffoc8f6c
OBIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbsie | IIpakTudeckue 06pa30BATETbHbIE
padoTbI padoTsbI pecypesI

[TocTostHHBIE MATHUTBI U KX

B3aUMO/ICIICTBHE.

MarnutHoe nosue. Bextop 1 bubnmnoreka [IOK

MAarHUTHOM UHIAYKLIHH. https://m.edsoo.ru/ff0c9778

JIMHMU MarHuTHOM

UHIYKIAH

MarnuTtHoe nose

MIPOBOJIHUKA C TOKOM. OTBIT 1 bubmmorexa [IOK

Opcrena. Bzaumopeiictsue https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

Jlaboparopnas pabora

<<I/I3yzeHI/II; MaFII)-II/ITHOFO 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe

TTOJISI KATYIIKH C TOKOMY

JlelicTBME MarHUTHOTO TOJISI

Ha IPOBOAHUK ¢ TOKOM. Cuia

Awmmnepa. JlabopaTopHas 1 1 bubnmnoreka [IOK

pabota «HMccnenoBanue https://m.edsoo.ru/ff0c9ac0

JENCTBUS MMOCTOSTHHOTO

MarHuTa Ha paMKy ¢ TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBE MarHUTHOTO IOJIS
Ha JIBIKYIIYIOCS
3apspKCHHYTIO yacTuily. Cria
Jlopenia. PaGoTa cubl
Jlopenia

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
nHaykuus. [lotok BekTopa
MarHuTHOM uHaykuu. 3J1C
MHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykunu Papanest



https://m.edsoo.ru/ff0c9df4

JlabopaTtopHnast pabota
«UccnenoBanue sIBJICHUS
3JIEKTPOMAarHUTHOM
WHIYKIUI)

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

NunykTuBHOCTH. SIBIIEHUE
camounaykiuu. IJC
CaMOMHIYKIMH. DHEPIHUsl
MarHUTHOTO TTOJISI KATYIITKHU C
TOKOM. DJIEKTPOMArHUTHOE
oJie

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

10

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
MMOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,
AIEKTPOABUTATENb,
YCKOPHUTEINH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAs TIeUb
Oo6o0maromuii ypok
«MarnuTtHOE TmoOIe.
DJNIeKTpOMarHuTHas
WHITYKITHSD

Bubnunoreka [JOK
https://m.edsoo.ru/ff0cab82



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

11

KonTponbnas pabora no
TeMe «MarauTHoe rnosie.
DneKTpOMarHUTHAS

WHIYKLHSD

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
kosiebanus. ['apMoHudeckue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIEOaHUH.
[IpeBpatienue sHepruu

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

13

Jlaboparopnas pabora
«Hccnenosanue
3aBUCUMOCTH TIEPHOJIa
MaJibIX KoJieOaHuM rpy3a Ha
HUTH OT IJTUHBI HUTH U
MAacchl Tpy3a»

14

Koneb6arenbHblit KOHTYD.
CBo0OoOIHBIE
QJICKTPOMArHuTHBIC
KOJICOaHUS B HJICATEHOM
KoJ1e0aTeIbHOM KOHTYPE.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnanorust Mexny
MEXaHUIECKUMH U
3JIEKTPOMAarHUTHBIMU
KOJICOAHUSIMH

15

®opmyna TomcoHna. 3akoH
COXpaHEeHHUS YHEPTUU B
UIeaTbHOM KOJIe0AaTeITbHOM
KOHTYpE

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

16

[Ipencrasnenue o
3aTyXaroluX KoJeOaHusX.
BrinyxneHnbie
MeXaHUYeCKue KoJeOaHusl.
Pesonanc. BeiHyxeHHBIE
AJIEKTPOMAarHUTHbHIE
KoJieOaHus

bubmmorexa [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIN TOK.
CunycouanbHbIA
IIEPEMEHHBII TOK.
MoOIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA Y HAIIPSIKEHUS

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

18

Tpanchopmarop.



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

[IpousBoacTBo, nepenaya u
MOTpeOIeHUE IIEKTPUICCKOM
SHEPTUU

19

VY CTpolCTBO M MPAKTUYECKOE
IIPUMEHEHHE
3JIEKTPUYECKOIO 3BOHKA,
reHeparopa NepeMeHHOro
TOKa, JINHUH 3JIEKTporepeaayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
anekTposneprun. Kynbrypa
HCITOJIb30BAHUS
3JIEKTPO3HEPIUU B
IOBCEIHEBHOM KU3HHA

21

MexaHu4ecKue BOJTHBI,
YCIJIOBUS paCpOCTPAaHEHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHEeHUs U JUIMHA
BOJIHBL. [lonepeunsle u

but6mmoreka IIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

IMPpOAOJIBbHBIC BOJTHBI

3Byk. CKOpOCTb 3BYKa.

22 I'pomkocTs 3ByKa. Beicota bubnnorexa LIOK
https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DneKTpOMarHUTHBIE BOJIHBI,
93 UX CBOMCTBA U CKOPOCTb. bu6mmoteka [IOK
[ITkana 3neKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJTH
[TpuHIHITEI paTHOCBS3U U
24 TesneBuaeHus. Pa3Buture
CPEICTB CBSI3U.
Pannonokanus
o5 Kontponbnas padora bubnmnoreka [IOK
«Konebanus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimonuHenHoe
acrmpoCTpaHEHHUE CBETA B
26 EHHOIE)OHIfoﬁ cpene. bubmorexa [TOK
. https://m.edsoo.ru/ff0cd350
ToueuHBII HCTOYHUK CBETA.
JIyd cBeta
OTtpaxkeHue cBeTa. 3aKOHBI
97 OTpPa)KEHUS CBETA. bubnmoreka [IOK
ITocTpoenue nzo0pakeHuii B https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3epKajie
28 IIpenomiienue ceera. IlonHoe bu6muoreka LIOK

BHYTPCHHEE OTPaKCHHUE.

https://m.edsoo.ru/ff0cd7f6



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

[IpenenbHbIN Yoy moJIHOTO
BHYTPEHHETO OTPaKEHUS

29

Jlaboparopnas pabora
«3mepenune nokaszaTens
MPEJIOMIICHUS CTEKIIa»

bubnmoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JInnzel. [loctpoenue
M300paxeHU B IMH3E.
dopmyJia TOHKOM JIUH3BI.
VY BenuueHue JIMH3bI

bubnuorexa [IOK
https://m.edsoo.ru/ffOcddle

31

Jlabopartopnast pabota
«Hccnenosadue CBONCTB
M300paXKeHHH B JTMH3aX)

32

Jucnepcus cBeta. CIOXKHBII
cocraB Oenoro ceta. L[Ber.
JlabopaTtopHnast pabota
«Habmonenue nucnepcuu
CBETa»



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

WuTepdepennms cBera.
Hudpaxmus ceera.
JudpakimonHas pemérka

bubnnoreka [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0ced22

34

[TonepedyHOCTH CBETOBBIX
BoJH. [Tosapr3anus ceera

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cf02e

OnTrueckue mpruOOPHI U

35 YCTPOMCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bubnnoreka [IOK
[ToctynaTel cienaibHOM https://m.edsoo.ru/ffOcf862
TEOPUHU OTHOCHUTEILHOCTH
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. bubnmnorexa [IOK

37
3ameyieHre BpeMEHH U https://m.edsoo.ru/ffOcfa42
COKpaIIeHHE JTUHBI
DHeprus U UMITYJIbC

38 PENSATUBUCTCKON YaCTHIIBI. bubmuorexa LIOK
CBs13b Macchl ¢ FHEprUeil u https://m.edsoo.ru/ff0cfc68
UMITyJIECOM. DHEPTHUS TIOKOS
KonrponsHas padora
«Ontuka. OCHOBBI bubnuorexa [IOK

39 .
CHELMAIILHOU TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTY

40 ®otonsl. Popmyna [Inanka. bubnnoreka [IOK
DHeprus 1 UMITyIbe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6morexa LIOK

41 ¢doroapdexra. OnbiTe A. T

CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonsl potodddexra.
VYpaBHeHue DUHIITEITHA 1J1s

bubnunoreka [JOK

42 ¢doroapdexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuay Gotodddexra
Hasnenue ceeta. OnbiTh 1. BuGmiorexa LOK

43 HVH cOeneBa. XMMUHCCKOe https://m.edsoo.ru/ff0d04a6
JEHCTBHE CBETA
TexHuueckue ycTpoucTBa u
MPAKTHYECKOe TPUMEHEHHE:!

44 ¢doro3nemMenT, HoToAaATUHK,
cojiHeuHas Oarapes,

CBETOINO/T
Pemenue 3amay mo teme
45 «DIIEeMEHTbI KBAHTOBOM bubmmorera [IOK
https://m.edsoo.ru/ff0d0302
ONTHKI
Moguens atoma ToMcoHa.

46 Omnsite Pe3epdopaa mo bu6muoreka [IOK
PacCCesIHUIO (i-4aCTHLL. https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa

bu6nunoteka [JOK

47 Hoctynatst bopa https://m.edsoﬁu/fdeOafa
W3nyuenue u noriomieHne
(hOTOHOB IpH TIEPEX0Ie

48 aToma C OJHOTO YPOBHS 05 bu6muoreka [IOK

SHEPTHUH Ha Ipyrou. Buel
cnekTpoB. JlabopaTopHas
pabora «Habmonenue

https://m.edsoo.ru/ffOdOafa



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

JINHEMYaTOr0 CIEKTPay»

49

BomHOBEIE CBOWCTBA YaCTHII.
Bounbl ne bporis.
KopnyckynsipHo-BoIHOBOM
nyanu3m. CloHTaHHOE U
BBIHY)KJICHHOE U3JTyYeHHUE

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE
pannoakTuBHOCTH. OTIBITHI
Pesepdopna o
OTIPEICIIEHUIO COCTaBA
PaMOaKTUBHOTO U3ITyYCHHUS

bub6nunoreka [IOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anba-, Oera-,
raMma-usnydeHus. Bnusaue
PaZOaKTUBHOCTH HAa JKUBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U
HeiTpona. M3oromnsl. Anbda-
pacmaji. DIeKTPOHHBIHN U
MO3UTPOHHBIN OeTa-pacmaj.
I'amma-n3nydenne

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHsle peakuum.
SInepHslil peakTop.
[TpoGiembl, IEpCIIEKTUBHI,
JKOJIOTHYECKHE aCIICKTBI
SIEPHOUN SHEPTEeTUKN

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

o4

DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA.
MeTtop1 HAOIOICHUS U

0,5

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

PETHCTpAIMH SJIEMEHTAPHBIX
yacTuil. JlaboparopHas
pabora «lccnenoBanue
TPEKOB Y4acTHIl (110 TOTOBBIM
¢dororpadusam)»

55

Oransl pa3BUTUSA
actpoHomuu. [Ipukitagnoe u
MHPOBO33PEHYECKOE
3HaYeHHE acTpOHOMUHM. Bun
3B&3HOTO HeOa. Co3Be3aus,
SIPKUE 3BE3/bI, INTAHETHI, UX
BUAMMOE JBHKECHHE.
ConnHeyHas cuctema

56

Comnaue. ConHeunas
aKTUBHOCTE. ICTOUYHHK
sHeprun CoJHIIa U 3BE3]1

57

3BE3/bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3IbI
TJIaBHOM
MOCJIEIOBATEIHLHOCTH.
BnyTtpennee crpoenue 3B€31.
CoBpeMeHHbIE
MIPEACTABICHUS O
MIPOMCXOKICHUH U
sposrrorny CoJTHIIa U 3BE3.

58

Muieunsiit [1yTe — Hamma
I'amakTuka. Ilomoxxenue n
nerokenne CoJIHIIa B
TI'anaktuke. I'amakTHKH.




UeEpHbie AIPHI B AIpax
rajJaKTHK

59

Bcenennas. Pa3beranue
raakTuk. Teopus boapmoro
B3pbIBa. PenukToBoE
n3nydeHne. MerarajiakTuka

60

Heperennsie mpo6iemsl
aCTPOHOMHH

61

KonTponbnas padora
«2IJIEMEHTBI ACTPOHOMUU U
acTpOU3UKI

62

O6o06mtaromuii ypok. Ponb
(U3HUKHN U aCTPOHOMHH B
3KOHOMHYECKOI,
TEXHOJIOTHYICSCKOM,
COLIMAJILHOM U DTUYECKOU
chepax nesaTeaTbHOCTH
YeJIoBeKa

63

O6o06maromuii ypok. Pons u
MecTO (PU3UKHU U ACTPOHOMHHU
B COBPEMEHHOH Hay4YHOU
KapTHHE MUpa

64

O6o06uaromuii ypok. Ponb
¢du3ruecKoit Teopuu B
¢dbopmupoBaHUU
MPECTABICHUN O
¢bu3nUeckoil KapTuHE MUpa

65

Oo6o06mutaromuit ypok. Mecto
(bu3MUECKOI KapTHHBI MUPA B




00IIeM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUH O IPUPOAE

66

Oo6o06maronuit ypox.
MaruuTtHoe nose.
DJeKTpOMarHuTHas

HUHIAYKIUA

67

Oo6o0muiarommii ypok.
OnTuka. OCHOBBI
CIeUaIbHOU TEOpUU
OTHOCHUTEJIbHOCTU

68

O6o0mmaromuii ypox.
KsanToBas ¢pusuka.
DeMeHTbI aCTPOHOMUU U
acTpOpU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHOH NPOI'PAMMBbI

10 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

10.1

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMBbI CpelHero o0uero 00pa3oBanus

JleMoHCTpHpOBaTh Ha TMpUMEpPaX polb W MECTO (U3HKH B
(GbOpMHPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKOUN E€ATEIIbHOCTH

moaen

10.2

Y4uuThIBaTh I'paHUIBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENEi:
MaTepHaibHas TOYKAa, WHEpLHaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEIO0, UACAIBHBIN ra3; MOACIH CTPOCHUS Ia30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DIEKTPUYECKUM 3apsiyi — I[PU PELICHUH

du3nueckux 3a1a4

10.3

Pacnio3naBate (usuueckue sBIeHUS (MPOIECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUun
CTPOCHHUSI  BEIIECTBA U  DJIEKTPOJUHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMajeHHE
T€J, JABWKCHHUE IO OKPYXHOCTH, HHEPIHs, B3aHUMOJICHCTBHE TEII,
nuddys3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHHE IKUIKOCTEH W
TBEPABIX  TEN, UW3MEHEeHHWe 00bEéMa Ten TpH  HarpeBaHHUH
(oxyakaeHun), TEIUIOBOE paBHOBECHE, WCMAapeHUe, KOHACHCAIIUS,
IUIaBJIEHUE, KpUCTAUIM3alus, KUIIEHWE, BIAXHOCTh  BO3/yXa,
MOBBIIICHUE JIaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXJY I[apaMeTpamMu COCTOSIHMSI Ta3a B HU30MPOIECCax;

QJICKTpHU3al A TCII, BSaHMOHeﬁCTBHe 3apsa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, UCHOJb3ys (u3nueckue
BEJIMUMHBI: KOOPAMHATA, MYyTh, MEpPEMEIICHHUE, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWJIAa, WMIYJIbC TeNla, KHUHETHUYecKas dHeprus,
MOTCHIIMATIbHAS JHEPTHs, MEXaHWYecKas paboTa, MeXaHUYeCKas
MOIIIHOCTD; TIPY OMHUCAHUH MPABUIBLHO TPAKTOBATh (DU3MUECKUN CMBICI
UCTIONB3YEMBIX BENUYMH, MX OOO3HAYEHUS U €IUHUIBI, HAXOJIUTh
(bopMyIibl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYUHY C IPYTHMMU

BCIIMYNHaAMU

10.5

OnuceIBaTh HU3YYCHHBIC  TCIIJIOBBIC CBOMCTBA T€I U TEIUIOBBIC




ABJICHUS, UCHOJB3YyS (U3MUECKHE BEJIUYUHBL: JIaBJICHUE Tas3a,
TEMIEPATypa, CpPEIHsAsd KUHETHYEeCKas DHEpPrus  XaoTUYECKOTrOo
JIBUKEHMSI MOJIEKYJ, CpEIHEKBaJpaTHU4HAs CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAs  JHeprusa, pabora rasa,
KO3(pPULIMEHT TMOoJe3HOro JeMCTBUS TEMJIOBOTO JIBUTATENs; IPH
ONMCAaHUU IIPaBUIIBHO TPAaKTOBATh ¢busnueckuit CMBICT
UCTIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAYEHMS M €IUHUIIbI, HaXOJIUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIHMUUHY C JAPYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4eHHBbIE DSJIEKTPUUECKHE CBOWCTBA BeEIIECTBA U
JNEKTpUYECKUE  sIBICHUSA  (TPOIECChl), HUCHONB3YyS  (PU3NYECKUE
BEIINYUHBI: JNCKTPUYECKUN  3aps, AIIEKTPUYECKOE  TIOJIE,
HANpsOKEHHOCTh  TOJIS,, TOTEHIMAJN, Pa3HOCTh MOTEHLHUAJIOB; IPHU
OMMHMCAaHUU TIPABWILHO TPAKTOBATh (PUINYSCKUIN CMBICT HCIIOJIH3yEeMbIX
BEJIMYMH, WX OO0O3HAUYE€HHUS U EIWHUIBI, YyKa3plBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0 (U3WYECKYI0 BEIMYMHY C  JPYTUMH

BCIIMYUMHaAMH

10.7

AQHAIM3UPOBATh (U3MUYECKUE TMPOLECChl W  SIBICHHS, HCIIOJIB3Ys
duznyeckue 3aKOHBI M MPHUHIIUIIBI: 3aKOH BCEMUPHOTO TsAroTenus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHHS MEXAHWUYECKOW JHEPIHH,
3aKOH COXPAHEHHS] UMITYJIbCA, MPUHIUIT CYNEPIIO3UIUNA CHJI, TIPUHITUIT
paBHONpaBUsl ~MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeqHel KHUHETUYECKOM HSHEPruu TEIJIOBOIO JIBHUKEHUSI MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBI 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpAaHEHUs JJIEKTPUYECKOTOo 3apsna, 3akoH Kyiona; mnpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BbIpa)KE€HHUE U yCIOBUS (IpaHUIlbl, 0071aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPUHIMIIBI JCHCTBHS MAaIlUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCJIOBHS UX 0€30MacHOro

HCIIOJIb30BAaHUS B HOBCGI[HGBHOﬁ KHU3HU

10.9

BrimmomaaTe OKCIICPUMCEHTEI 11O UCCIICAOBAHUTIO (bl/ISI/I‘IeCKI/IX SIBIICHUH U
IPOIIECCOB C UCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHHH; TPH
3ToM (QopMynHupoBaTh NpobieMy (3agady) W THUIIOTE3Y Yy4eOHOro
OKCIICpHMEHTa,  COOMpaTh  yCTaHOBKY W3  MPEUIOKEHHOTO

000pyI0BaHUs, TPOBOIUTH OTBIT U POPMYIIUPOBATH BHIBOIBI

10.10

OC}’HIGCTBJ'I?[TI) npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX

BCJIMYHH, IIPpHU 3TOM BI)I6I/IpaTI) OINTUMAIbHBEIA CII0CO0 HU3MCPCHHUA U




HCII0JBb30BAaTh U3BCCTHBIC ME€TOAbI OLICHKU HOFpGHIHOCTCﬁ I/ISMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (UINYECKUMHU BEIMUYUHAMHU C
WCITOJIb30BAaHUEM IIPSMBIX H3MEPEHHH; IMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3yibTaThl IOJYYEHHONH 3aBUCHUMOCTHU
¢u3MUecKruX BENIWYHH B BUJE TaOJIHIl U TPapHKOB, JIENaTh BHIBOJIBI TIO

peE3yiabTaTaM UCCICIO0OBaAHUA

10.12

CoOmomaTh mpaBmiia  0€30mMacHOrO  Tpyda TpH  IPOBEIACHHH
WCCJICIOBAaHMM B  paMKax yd4eOHOTrO OKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOW U MPOEKTHOM NESITEIBHOCTA C HUCIOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pyA0BaHHS

10.13

Pematp pacu€tHble 3a7auu C SIBHO 3aJlaHHONM (pU3MYECKON MOJENbIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHbI W TPUHIUIBI, HA OCHOBE aHaln3a
YCIIOBUSL  3a/ladydl  BBIOMpATh  (PU3UYECKYI0  MOJENb, BBIICISTH
bu3nYecKue BEIMUUHBI U (HOPMYJIbI, HEOOXOAUMBIC IS €€ peleHus,
MIPOBOJAUTH PACUYEThI U OLIEHUBATH PEAIBHOCTH MOJYYEHHOTO 3HAUYCHUS

bu3nYEeCKOi BeTMINHBI

10.14

Pemats KaueCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHUI C OMOpPOW Ha M3y4eHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/ILIGCKI/IG SABJICHUS

10.15

Wcnonp3oBath mnpu  pemeHud  y4eOHBbIX 3a4a4  COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH [UIS IIOWCKA, CTPYKTYpUPOBaHUS,
UHTEpIIPETAllMd U TMPEACTABICHUS Y4eOHOM M Hay4YHO-TIOMYJIIPHOM
UH(POPMALIUH, MOJYYEHHONH M3 PAa3TUYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBAThH MOJIy4aeMyr0 HH(pOpMaIUIo

10.16

[TpuBoauTH mpuUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B TMOBCETHEBHOM
JKU3HM 1)1 o0ecrieueHns 0€30MacHOCTH MpH OOpalIeHuH ¢ MpUOopaMu
U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpaHEHHsI 3I0pOBbI U

coOII0ICHHSI HOPM 3KOJIOTUYECKOTO MOBE/ICHNUS B OKPY KaIOILEel cpesie

10.18

PabGoTaTte B rpymme ¢ BBIIIOJIHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh ~ pabOTy  TPYNIBL,  PAlMOHAIBHO  PacHpenemsiTh
00SI3aHHOCTH ¥ TUIAHUPOBATH JICSITEIIBHOCTh B  HECTAHIAPTHBIX
CUTYyaIlUsX, aJCKBATHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHKOB

TPYNIbI B PELIEHUE paccMaTpUBaeMoi poOIeMbl




11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 001Iero o0pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMEpPax poidb W MecTo (u3uKu B
(GbOopMUPOBAHUN COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKON IE€ATEIIbHOCTH

JFO/IeH, IEJIOCTHOCTD M €IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uTHIBaThH rpaHULbI IPUMCHCHUA N3YUCHHBIX (I)I/I3I/I‘-IeCKI/IX MOZETIeH:
TOQGQHLﬁiBHGKTqueCKHﬁﬁ3apﬂﬂ,ﬂﬂepHaﬂ MOZCIIb aTOMAa, HYKJIOHHAsA

MO/IEJIb ATOMHOTO Ipa IPU pelIeHUH (PU3NYECKHUX 3a/1a4

11.3

PacnosnaBate (usnyeckue siBiaeHUs (IIpolecchl) U OOBSICHATh WX Ha
OCHOBE 3aKOHOB  DJIGKTPOJMHAMUKM U  KBAHTOBOM  (U3UKHU:
AJIEKTpUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKA, B3aMMO/ICHCTBUE MAarHuTOB,
9JIEKTPOMArHuTHAs WHAYKLIHSA, JEHCTBHE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM W MABWKYIIMICS 3apsl, dSJICKTPOMAarHUTHBIC
Koiie0aHUsI U BOJIHBI, MPSAMOJIMHEHHOE pacHpOCTpPAaHEHUE CBETa,
OTpakeHHe,  TMpelomieHue, uHTepdepeHmsa, Aupakius U
MOJISIpU3aIUsl CBEeTa, AMCIEPCHS cBeTa, (OTOAIEKTpUUecKuil dhdexT
(boTtoapdekrt), cBeTOBOE MaBIICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIeKTpa aToMa BOJIOPOJa, €CTECTBEHHas W  HCKYCCTBEHHas

pPaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3y4YEHHBIE CBOICTBa  BEIIECTBAa  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAMMOCTb Pa3iIMYHbIX
cped) M JJIEKTPOMArHWTHBIE SIBJIEHUS (IIPOLIECCHI), HCIOJIB3YS
¢u3nueckue  BeNMYMHBL:  JJIEKTPUYECKMH  3apsa, cuia  ToKa,
JJIEKTPUUYECKOE  HANPSIKEHHE,  IEKTPUUYECKOE  CONPOTUBJICHHUE,
pasHocTh noteHumanos, JJIC, pabora TOKa, MHIYKIHS MarHUTHOTO
nojs, cwia Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTyILKH,
SHEPrusi AJIEKTPUYECKOT0 M MAarHUTHOTO MOJeH, MepuoJ U dYacTtoTa
K0JIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsi/i M CHjla TOKa B IpoLecce
rapMOHMYECKUX  3JIEKTPOMArHUTHBIX KoJIeOaHuH, dokycHoe
paccTossHME M ONTHYecKas CWiIa JIMH3bI; IPU ONUCAHUM HPaBUIBHO
TPaKkTOBaTh (PU3MUYECKUI CMBICT HCMOJIB3YEMbIX BEIHYMH, HX
0003HaYeHHS ¥ EAMHUIBI, YKa3blBaTh (POPMYIIBI, CBSI3BIBAIOIINE

TaHHYIO (PM3UUYECKYIO BEJIMUUHY C IPYTUMH BeTUUHHAMHU




11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC SABJICHUSA W ITPOLECCHI, UCIIOJIb3Ys
(I)I/ISI/ILICCKI/IG BCJIMYUHBI: CKOPOCTH J3JICKTPOMAIHUTHBLIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, DJHCPIusl U HMIIYJIbC (I)OTOHa, nepuon
nmojypaciiazia, OSHEPIrusad CBA3KM ATOMHBIX AACP, IIpU OIHMCAHUHU
IMpaBUJIbHO TPAKTOBATb (bHBI/I‘ICCKI/Iﬁ CMBICJI HUCIIOJIb3YEMBIX BCJIWYUH,
UX O00O03HAUYCHUSI U CANHUIBI; YKa3bIBaATb q)OpMy.HI)I, CBA3BIBAOIINEC
JAaHHYIO (bI/ISI/I‘-IeCKYIO BCJIIMYUHY C APYIr'UMHU BCINYHNHAMU, BBIYUCIIATH

3HA4YCHHUC (pH3quCKOﬁ BCIINYMHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl U SIBICHUS, HCIIOIb3Ys
¢u3nueckue  3aKOHBI M HOpUHLUIBL  3akoH OMa,  3aKOHBI
IIOCJIEJOBATEIBHOTO M MapajuIeNIbHOTO COEJMHEHUS IPOBOJIHUKOB,
3aKk0oH J[xoynsa — JleHna, 3aKOH 2J€KTPOMAarHUTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO PacpOCTPAaHEHUs CBETA, 3aKOHBI OTPAaKCHUS CBETA,
3aKOHBl ~ IIPEJIOMJIEHHUs  CBeTa, ypaBHEHHEe OWHITEeHHa  AIs
doroaddekra, 3aKOH COXpaHEHHs] HHEPIrUU, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH COXPAHEHUs AJIEKTPHUUYECKOro 3apsija, 3aKOH
COXpaHEHHMs  MaccoBOrO  uucia, HocTynarel  bopa,  3akoH
paZMoOaKTUBHOIO pachajga; Ipd OITOM  pas3iIndarbh  CIOBECHYIO
(GopMyIUPOBKY 3aKOHA, €0 MAaTeMaTH4YE€CKOE BBIPAXKEHHUE U YCIIOBHS

(rpanuLbl, 006JACTH) TPUMEHUMOCTH

11.7

OHpeI[GJ'ISITI) HaIlpaBJICHUC BCKTOpa HWHAYKOHU MArHUTHOI'O I10JIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia

11.8

Ctpoutb ¥ ONUCHIBaTH H300pak€HHE, CO37aBa€MO€  IUIOCKHM

3€pKajioM, TOHKOW JTMH30M

11.9

BrinonaaTte SKCHCPUMCHTHI 110 UCCIICJOBAHUIO (1)I/ISI/II-IGCKI/IX SIBJICHUU U
IPOIIECCOB C UCTIOJIB30BAHUEM IPSIMBIX M KOCBECHHBIX M3MEPCHHI; MPU
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3Y Y4eOHOTo
SKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  NPEJIOKESHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U POPMYIUPOBATEH BHIBOBI

11.10

OCYHIGCTBJI?[TI) npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘I€CKI/IX
BCJIMYHMH, IIPpHU 3TOM BI>I6I/IpaTI) OIITUMAJIBHEIH CII0CO0 HN3MCPCHUA H

HCIIOJB30BAaTh U3BCCTHBIC ME€TOJbI OICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C UCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUH; TpU JTOM KOHCTPYMpPOBAaTb YCTaHOBKY,
¢buKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCUMOCTH (HU3HUECKUX
BEJIMYMH B Bue TaOauIl U rpadUKoB, ejaTh BBIBOJBI MO pe3yabTaTaM

HCCIICAOBaHMA

11.12

Cobmtogate mpaBwia  0e30macHOrO  Tpyda TMpU  MPOBEACHUH




UCCIIEIOBaHUM B paMKax y4yeOHOro JKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATEIIbCKOM U MPOEKTHOM NESITEIbHOCTU C UCIOJIb30BAHUEM

W3MEPUTEILHBIX YCTPOUCTB M JTA0OPATOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKON MOJIENBbIO,
UCTIONB3Ysl (pU3MUECKUe 3aKOHBl M TNPHUHIMIIBI, Ha OCHOBE aHajH3a
yCIOBHUA  3a/la4d  BBHIOMpaTh  (PU3MUECKYI0 MOJENb, BBIACIATH
(u3nyeckue BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHUs,
IIPOBOAMTH PAaCcYEThl U OLIEHUBATh PEAIBHOCTD ITOJIyY€HHOIO 3HAYCHHUS

buznyecKoil BeTMUHbBI

11.14

Pemare ~ kauecTBeHHBIE 3aJauu: BBICTPaNBaTh JIOTHYECKHU
HENPOTUBOPEUMBYIO LIEMOYKY PAcCyXKICHUH ¢ ONOpOH Ha M3y4YCHHbIE

3aKOHBI, 3dKOHOMCPHOCTH U q)HSI/I‘leCKI/Ie SABJICHUA

11.15

Hcnonb3oBath mpu  pemieHWd  y4eOHBIX 3aJa4  COBPEMEHHBIC
UHPOPMAIIMOHHBIE TEXHOJOTMHU [UIsl TIOUCKA, CTPYKTYpPUPOBAHWS,
UHTEpIpPEeTallud U TMPEACTABICHUs y4eOHOW U HAYYHO-TIOMYJIPHOM
uHbOpMaly, MOTYYECHHON W3 Pa3IUYHBIX HUCTOYHHUKOB; KPUTHYECKU

aHAIM3UPOBATH MOJy4aeMyI0 HH(pOpMAIUIO

11.16

OOBSACHATH IMPUHIUIIBL ﬂeﬁCTBHH MalllvH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3iuaTtb YCJIOBHUA HUX 0€30IaCHOr0 HCHOJIL30BAHHUSA B

OBCEIHEBHOM KU3HUA

11.17

[IpuBoauTe HpUMeEpHl BKJIaJa POCCHUHCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUS MO (DU3MKE B IMOBCEIHEBHOU
JKU3HH )1 o0ecrieueHns 0€30MacHOCTH MpU OOpaIleHUH ¢ MpudopaMu
U TEXHHYECKHMMHU YCTPOMCTBAMH, i COXpPAaHEHHS 310POBbS H

coOJI0ICHHSI HOPM 3KOJIOTUYECKOT0 MOBE/ICHNUS B OKPY KaIoILel cpesie

11.19

Paborath B rpymnme ¢ BBIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  pabOTy  TPYHONbI,  PAlUOHAIBHO  PACHpPENeIsTh
0053aHHOCTM M IUJIAaHUPOBATh JAEATENbHOCTb B HECTaHIAPTHBIX
CUTyalUsX, aJeKBaTHO OLICHMBATh BKJIaJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B PEIICHHE pacCMaTPUBAEMOM MPOOIIEMBI




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon
pa3nena

Kox nposepsiemoro

3JIEMEHTA

IIpoBepsieMmble 371eMeHTBI COIEPKAHUS

OU3NKA 1 METO/Ibl HAYUYHOI'O ITO3HAHW A

11

Odusznka — Hayka o mnpupoxae. Hayunble
METO]Ibl TO3HAHMS OKpYXkatouiero Mupa. Poib
JKCIEpUMEHTa M TEOpUHM B  IIpolecce

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SBICHUN U
npoueccoB. Hayunslie runore3pl. @uznyeckue
3aKOHbl M TE€OpUHU. ['paHUIBI TPUMEHUMOCTH
buzneckux 3aKOHOB. [TpuHIMI
cooTBeTCTBUS. Ponmb M Mecto (UBHKH B
(dhopMupoBaHUH COBPEMEHHOI Hay4HOU
KapTUHBI MHpa, B MIPAKTUYECKOU

NeITeNbHOCTH JIIOACH

MEXAHUKA

KMHEMATHUKA

211

MexaHudeckoe JBHKXCHUC. OTHOCUTEIHLHOCTD
MEXaHUYCCKOIo ABHMXCHHA. Cucrema orcuéra.

Tpaekropus

2.1

212

[Tepemernienne, cKOpOCTb (CpPEemHssT CKOPOCTS,
MTHOBCHHass ~ CKOPOCTB) M YCKOpEHHE
MaTepHaJ'IBHOfI TOYKH, UX IMPOCKIHU HA OCHU
CHCTEMBI KOOp/AMHAT. Cnoxxenue

MEePEMEIICHUH U CI0)KEHUE CKOPOCTEM

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE IBIKEHUE. I'paduxn
3aBUCUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpPEHUS, IIyTH " IIepeMEILECHUS

MaTepHaHLHOﬁ TOYKHU OT BpEMCHU

2.14

CBobOogHOE TajieHne. Y CKOpeH#e CBOOOTHOTO

naJicHus




2.15

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe
JNBIWKEHWE  MaTEepUAIbHOM  TOYKH IO
OKPY)KHOCTH. YTIJIOBas CKOPOCTb, JIMHEWHAs
CKOPOCTb. [Tepuon " 4acToTa.

HeHTPOCTpeMI/ITeJ'IBHOC YCKOpPCHHUEC

2.16

Texuuueckue yCTpONCTBa: CIHMJIOMETD,
IBUKEHHE CHApSAOB, LIETIHbIE M PEMEHHBIE

nepeaayn

2.1.7

[IpakTnyeckue paboTHI. N3mepenne
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOUIEHHSI MKy IMyTSAMH, IPOHACHHBIMU
TEJIOM  3a  [OCJIEOBAaTEIbHbIE  paBHBIC
IIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUU C HA4aJbHOM CKOpPOCTHIO, PaBHOMU
Hym0. V3yueHne ABUKEHUS IIapuKa B BA3KOH
KUAKOCTU. VI3yueHue  JABWXKEHHUS  Tena,

OpOIIEHHOTO TOPU30HTATHHO

2.2

TMHAMUKA

22.1

ITpuHIMn OTHOCHUTEJIBHOCTU ["anunes.
IlepBelii 3akoH HerooTtoHa. HHepuuaibHbIE

CHCTEMBEI OTCUETA

2.2.2

Macca Ttena. Cuna. [lpuHuun cynepno3unuu

cuil

2.2.3

Bropoii 3akon HbroToHa Ui MarepuanbHON
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCUéTa
(MCO). Tperuit 3akoH HproToHa s

MaTCpHaAJIbHBIX TOUCK

2.2.4

3aKoH BCEMUPHOTO TATOTeHUs. CHiia TSKECTH.

IlepBas xocMuyeckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJNBXEHUS M  CWIa  TPEHUSA  IIOKOSL.
Koadpduuuent tpenus. Cuna conpoTUBICHUS

Ipu IBHXCHUH TCJIa B )KUAKOCTHU UJIN I'a3C

2.2.7

HOCTYHaTCJ'II)HOG " BpallaTC€JIbHOC IBHXKXCHHC




a0COJTIOTHO TBEPAOTO TENa

2.2.8

MOMEHT cuJIbl OTHOCUTENBHO OCH BpAILCHUSI.
[Timeuo cuitbl. YciioBus paBHOBECHS TBEPAOIO
Tema 8 UICO

2.2.9

2.2.10

TexHuyeckue  yCTpOWCTBA:  IOAIUMIITHUKM,

ABHUKECHUEC NCKYCCTBECHHBIX CITYTHUKOB

[TpakTuueckue paboTel. M3yueHne ABMKEHUS
Opycka 1O HaKIOHHOM IUIOCKOCTH TOJ
JNEUCTBUEM HECKONbKHX cuil. MccnenoBanue
3aBHCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIHUX
B JedhopMHUpyeMON MpYXUHE U PE3UHOBOM
oOpasie, OT BeIMYMHBI HX JehOpPMAIUH.
HccnenoBanue yciaoBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI

COXPAHEHNA B MEXAHUKE

23.1

NMirynbc  MarepuaabHOM  TOYKHM, CHUCTEMBI
MaTepUallbHBIX TOYeK. Mmmynbc cuiusl U

HU3MCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenuss umnyiasca B HCO.

PeakTuBHOE IBUKECHUE

2.3.3

PaGora cuibl

234

MOoIIHOCTD CUJIBI

2.3.5

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETUYECKOU SHEPTUU

2.3.6

[TorenumaneHas osHeprus. IloreHumanbHas
SHEPIUst YIPYro nepOpMHUPOBAHHOM
npykusbl. [loTeHumanpHas 3HeEprus Tena

BOJIM3U IMOBCPXHOCTHU 3emiu

2.3.7

HOTGHLII/IaJIBHBIe 1 HCIIOTCHIHMAJIbHBIC CHIJIBI.
CBs3b pa6OTI)I HCIIOTCHIOUAJIBHBIX CHJII C
HU3MCHCHHUEM MEXaHUYECKOM SHCPrun
CUCTEMBI TCII. 3aKkoH COXpaHCHUA

MEXaHH4YECKOM OHEPrun

2.3.8

Ynupyrue u Heynpyrue CTOJIKHOBEHUS




TexHuueckue yCTpOMCTBA: JBUIKECHHE PAKET,

2.3.9
BOJIOMET, KOIIEp, PYKUHHBIN ITUCTOJIET
[Ipaktnueckue pabGoTbl. HM3yueHuwe cBs3U
2310 CKOpPOCTEM Tel IpU HEynpyroM yzaape.

HccnenoBanne cBsA3M  pabOThl  CUJIBL  C

H3MEHEHHEM MEXaHWIeCKOH OHEPIHUH TCIa

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOIMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH

3.11

OcHOBHBIE IOIOKEHUSA MOJIEKYIIAPHO-
KUHETHYECKON TEOPHH. bpoyHnoBckoe
nsuwxenne. Juddysus. Xapaktep ABHKEHUS U

B3aHMMOIECHCTBHS YaCTHUI] BEIIeCTBA

3.1.2

Mopenu cTpoeHuss Tra3oB, JKMIKOCTEW U
TBEPABIX TeMT W OOBSICHEHHE  CBOICTB

BCIICCTBA HA OCHOBC 3THUX MO,I[GJICI;’I

3.13

Macca Monekyn. KonudecTBo — BelecTsa.

[Tocrosnnas ABoraapo

3.14

TemmoBoe pasHOBecue. Temmeparypa u €€

m3mepenue. lllkana remneparyp Lenbcus

3.15

Mogens nacajibHOI'o rasa. OcHoBHOE
YPaBHCHHC MOJ'IGKyJISIpHO-KPIHCTH‘ICCKOfI

TCOpHU UACATIBLHOI'O I'a3a

3.1.6

AOcooTHas TeMIiepaTtypa Kak Mepa cpemaHen
KWHETUYECKON SHEPTHU TEIIOBOTO JBWKECHHS

yactul rasa. [llkana remnepatyp KenbBruna

3.1.7

VpaBuenne Knanelipona — MeHueneesa.

3akoH JlanbTOoHA

3.18

I"a30BBIC 3aKOHEI. I/ISOHpOHCCCH B UJCAJIbHOM
ra3€¢ ¢ NOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

U30TepMa, N30X0pa, n300apa

3.19

Texuunueckue yCTpOMCTBA: TEPMOMETD,

OGapomeTtp

3.1.10

[Ipaktuyeckue paboTel. M3mepeHune Macchl

BO31yXa B Kj1accHoM koMHate. McciaemoBaHue




3aBUCUMOCTH MCKIY MapaMETpaMn COCTOAHUA

pa3pexEHHOTOo rasa

3.2

OCHOBbI TEPMOJAMHAMMUMKHA

3.2.1

3.2.2

TepmonnHamuueckass cucrema. BHyTpeHHs
DHEPIUsA TEPMOJMHAMMYECKOW CHCTEMBI U

CIOCOOBI €€ M3MEHEHUS

KonuuectBo TemioTsl u pabora. BHyTpeHHss

OHEPTHA OAHOATOMHOI'O UJICAJIBHOI'O ra3a

3.2.3

Bugpl Termonepenaun: TETUIONPOBOIHOCTD,
KOHBEKLHUA, U3aydyeHue. TemmoéMKoCcTh Tena.
VnaeapHas TEINIOEMKOCTL BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCILIONCPEAAUC

3.24

[TepBriit 3aKkoH TepMoauHAMUKH. [IpuMeHeHune
IIEPBOTO 3aKOHAa  TEPMOIUHAMUKHU K
u3onpoueccam. I'papuueckas MHTEpIpeTaLUs

paboThI Taza

3.2.5

TermnoBble MammHbl. [IpuHIMIBL  IeicTBUS
TETUTOBBIX MammH. [IpeoOpa3zoBaHus 3HEPTUU
B TemwioBbix MammHax. Koaddunuent
nmonesHoro  gewctBus (mamee —  KILJ)

ternoBoit MamnHbl. [{ukn Kapno u ero KI1/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMHUKH.
HeoOpatumocTs  mpoleccoB B NPUPOJE.
TennoBblie JIBUTATEIH. DKOJIOTUYECKUE

poOJIEMBI TEIIOIHEPTeTHKH

3.2.7

TexHuueckue YCTpOICTBa: JIBUTaTeINh
BHYTPEHHET O CropaHus, OBITOBOI

XOJIOOUJIbHUK, KOHAUITUOHED

3.2.8

ITpakTnyeckue paboTel. MI3mMepeHue ynenbHon

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcarus. Mcnapenue
u KUTICHHE. VY nenbHas TEeroTa

apooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPBI




KUIICHUS OT JABJICHUA

3.3.2

AOCoIr0oTHAsS W OTHOCHUTEJbHAS BIAXKHOCTH

BO3ayxa. Hacelennslii nap

3.3.3

Teépnoe TEJIO. Kpucrannuueckue "
amopdHbIe Tena. AHHU3OTPOINUS  CBOWCTB
KpHUCTAJLJIOB. Kunxue KpUCTAJLJIBI.

CoBpeMeHHbIE MaTeprabl

3.34

[InaBneHne ¥ KpucTauM3auus. Y aenabHas

TeruioTa raBiaeHus. Cyomumarus

3.35

VYpaBHeHue TEIIoBOro danranca

3.3.6

TexHuueckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTMU
IIOJIy4Y€HUSI COBPEMEHHBIX MaTEpUaJOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboTHLI. Hsmepenue

BJIAJKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA

41

OJIEKTPOCTATHUKA

411

OnexTpuzanys Tel. DIEKTpU4Ieckui 3apsn. sa

BHUJIA SJICKTPUYCCKUX 3apsA10B

412

[TpoBoaHuUKH, TUDIICKTPUKU u

MOJIYTIPOBOTHUKH

4.1.3

3akoH COXPAaHCHUS JJICKTPHUICCKOI0 3apsaa

414

BsaumopeiictBue 3apsanoB. 3akoH Kynona

415

Onexktpuueckoe  mnose.  Hampsok€HHOCTB
AIIEKTPUUECKOTO TOJISL. [Mpunimn
cynepno3unuu.  JIMHUM  HaNpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

416

PaGota cmi  3J€KTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HOCTh IIOTEHIINAIOB

4.1.7

[IpoBOAHUKN M AMDIEKTPUKU B IMOCTOSTHHOM
aNIeKTpUYecKoM  mone.  Judnekrpuueckas

IMPOHNITACMOCTDb

418

DIEeKTPOEMKOCTb. Kongencarop.




DNeKTpoEMKOCTh  TUIOCKOTO — KOHJIEHCATOpA.

BHCpFI/I}I 3apsAKCHHOT'O KOHACHCATOPa

TexHuyeckue  yCTpPOMCTBA:  3JIEKTPOCKOII,

QJICKTPOMETP, OJCKTPOCTATHYCCKAA 3alluTa,

419
3a3eMJICHUE 3JIEKTPOIpUOOpPOB, KOHAEHCATOD,
KCEPOKC, CTPYUHBIN NPUHTEP

4110 IIpakTuueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHJACHCATOpa

4.2

TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Vcnosus CyIICCTBOBaHUA IHOCTOSAHHOI'O

421 anekTpudeckoro Toka. Mctounuku toka. Cuina
ToKa. [locTOsIHHBIN TOK
4.2.2 Hamnpspkenne. 3akon Oma 1151 yyacTka 1mernu
493 DJIEKTPUYECKOE COMPOTUBIICHHE. Y ICJIBHOE
o COIIPOTHBIICHHE BEIIECTBA
Ty [TocnenoBarenbHOE, napaiebHOe,
o CMEIIIaHHOE COeIMHEHNE MPOBOAHUKOB
Pabota snekrpuueckoro toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AIEKTPHIECKOTO TOKa
anekTponaBwkymas cuna (manmee — DJIC) u
427 BHYTPCHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA.
o 3akon Owma Juis TONHOW  (3aMKHYTOI)
anekTpuyeckoit nenu. Kopotkoe 3ambIkaHue
DNeKTpOHHAas MPOBOANMOCTH TBEPIBIX
138 METAJJIOB.  3aBUCUMOCTb  COINPOTUBIICHUS
o METaJUIOB oT TEMIepaTyphlL.
CBepXIpoBOIMMOCTh
429 OnexTpuyeckuii TOK B Bakyyme. CBolcTBa
o AIEKTPOHHBIX ITyYKOB
[TomynpoBOAHUKH. CobcTBeHHAs u
4.2.10 pUMecHast IPOBOJIMMOCTD

noaynpoBoaHUKoB. CBoiicTBa p-N mepexona.




[TonynpoBoIHUKOBBIE TPUOOPHI

4211

DJeKTpUYeCKUd  TOK B OJIEKTPOIHUTAX.
DNEKTPOTUTHUECKAS JIUCCOLIAAIIHS.

DneKTponu3

4.2.12

DNEeKTPUUECKHUIA TOK B rasax.
CaMOCTOSTENIPHBIA M HECAMOCTOSATEIbHBIH
pa3psia. PasnnuHble TUIBI CaMOCTOSATEIBHOIO

paspsaa. Momuus. [lnazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIiepmerp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH  TOKA,
JJIEKTPOHArPEBATEIILHBIE pudopHI,
3JIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAKYYMHBIN J1ox,
TEPMHUCTOPBI u (boTope3ucTopsl,

HOJIprOBOI[HPIKOBBIﬁ AUOoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.
N3mepenne DJIC UCTOUHMKA TOKAa U €ro
BHYTpPEHHETO comnportuBiieHusi. Habnronenue

QJICKTPOJIN3a

11 KUIIACC

Kon
pa3nena

Konnposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

4

SJIEKTPOJMMHAMUKA

MATHUTHOE IIOJIE. 9JIEKTPOMAT'HUTHAA UHAYKLA

43.1

IlocTtosstHHBIE Maruuthel. B3ammojeiicTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mone. Bektop MarHuUTHOM
nHaykupd.  [lpuHomn — cynmepno3uuuu.
Jluanm MarnutHOM wMHAykumu. Kaprtuna
JMHUM ~ MAarHuTHOM  HMHIYKLMH  TIOJS

INOCTOAHHBIX MarHuTOB

4.3.3

MarauTtHoe I10JIe IMPOBOAHHMKA C TOKOM.

KapTuna nuHuii moss IJIMHHOTO IPSIMOTO




IMPOBOAHHMKA HW 3aMKHYTOI'O KOJIBIIEBOI'O
IMPOBOAHUKA, KATYHIIKK C TOKOM. OmeIT

Opcrena. BzauMmoelicTBrue MPOBOIHUKOB C

TOKOM
434 Cuna Amriepa, €€ MOJlyJIb U HaIlpaBJICHUE
Cuina JlopeHnna, e€ MOyJb U HapaBJICHUE.
JBr>keHHe  3apsDKEHHOM — 4acTUMUbl B
435 OJTHOPOJTHOM MAarHHTHOM Tmoie. PaGora
cuibl JIopenua
4.3.6 SIBiIeHME PIIEKTPOMArHUTHON MHAYKIIUU
437 [ToTok BEeKTOpa MarHUTHOM MHAYKLIUU
O/1C naayKIMU. 3aKOH AJIEKTPOMarHuTHON
438 nnyknun dapanes
BuxpeBoe snektpuueckoe mnone. JJIC
WHAYKIIMA B TPOBOJHHKE, IBIKYIIEMCS
439 TIOCTYIIATENIBHO B OJJHOPOTHOM MarHUTHOM
nosue
4.3.10 [TpaBuso Jlenma
NHnyKTUBHOCTD. SBIIEHHE CAMOMHIYKIIUH.
4311
O/1C camonHayKuuu
DOHeprus MarHUTHOTO TIOJi KaTYIIKU C
4.3.12
TOKOM
4.3.13 DIeKTpOMarHUTHOE MoJe
TexHuveckue yCTPOMCTBA: TOCTOSHHbBIC
MarHHUTHI, AJIEKTPOMArHUTHI,
4.3.14
AIIEKTPOIBUTATENb, YCKOPHUTETH
AIIEMCHTAPHBIX YaCTHUI], HHAYKITHOHHAS ITeYb
[IpakTrueckue paboTHI. N3yuenne
MarHuTHOTO OISl KAaTYIMIKM C TOKOM.
4.3.15 UccnenoBanue  JO€MCTBUSL  MOCTOSTHHOTO

MarHura Ha paMKy ¢ TokoM. VMccnenoBanue

SABJIICHUS BHGKTpOMaFHI/ITHOﬁ UHIAYKINHA

KOJIEBAHUA 1 BOJIHbI

5.1

MEXAHNYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA




5.11

Komnebarensnas  cucrema. CBoOOIHBIE
konebanusi. [apMoHWYeckue KojaeOaHUs.
[lepwon, wyacrora, ammmmTyga u (asa

KOJICOaHUI

512

[IpyxuHHBIH MasATHUK. MaTemaTH4eCKuid

MasATHHUK

5.13

YpaBHEHHE TapMOHUYECKUX KOJEeOaHUH.
Kunematnueckoe u JUHAMAYECKOE

OIMCAHUE KOJIEOATENBbHOrO IBUKECHUS

5.14

IIpeBpatenue DHEPrUU Ipu
TapMOHUYECKUX KOJIEOaHUSX. Cas3p
aAMILIUTY b KosieOaHui HCXOJHOU
BEJIMYMHBI C aMIUIMTYAaMH KoJjieOaHuil eé

CKOPOCTH U YCKOPEHHUS

5.15

Konebatenpupiii  koHTYyp.  CBOOOIHEIE
AIIEKTPOMArHUTHBIC KOJICOaHMs B
UJICAIBHOM  KoJie0aTelnbHOM  KOHTYpe.
AHanorusi MEXKIy MEXaHWYeCKHMH U
AIIEKTPOMAarHUTHBIMU KOJICOAaHUAMU.

®opmyina Tomcona

5.1.6

3aKkoH COXpaHCHUA SHEPTHUU B HACATIBHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BbIHY)XIeHHbIE MEXaHUYECKHEe KOJeOaHuUsl.
Pe3onanc. Pe3onancHas KpHUBasl.
BeinyxaeHHbIe 3JIEKTPOMAarHUTHBIE

KoaeOanus.

5.18

Ilepemennbiii  Tok.  CuHYyCOMJQJIbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTh MIEPEMEHHOTO TOKa.
AMIIIUTYHOE M JIEHCTBYIOIIEE 3HAUYECHUE

CHJIBI TOKA W HAIIPSXKCHUSA

5.1.10

Tpaucdopmarop. [IponsBoacTBo, nepenaua
U TMOTpeOJIeHUE AIIEKTPUUYECKOW 3HEprumu.
DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE

ANEKTPUYECKOU SHEPruu. KynsTypa




HCIIOJIb30BaHUA SJICKTPOSHEPIrun B

HOBCEIHEBHOMN KU3HUA

TexHudyeckue ycTpoicTBa: celicmorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JIMHUAN
JJIEKTponepenayd
[Tpaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTH TepuoJa MallblX KoseOaHui
5112 rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl

rpysa. HCCJ’IGI{OBaHI/Ie IEPEMECHHOT'O TOKAa B
LENH W3 IIOCICA0BATEILHO COCIMHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U pe3nucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

521

MexaHu4deckue BOJIHBI, YCII0BUA
pacnpoctpanenus.  [lepuoa.  Ckopoctb
pactpocTpaHeHHsT W JUIMHA  BOJIHBL

HonepeqHHe U IMPOJOJBbHBIC BOJTHBI

5.2.2

##HPar### utepdepenys U qudpaxiys

MCXaHHMYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIOBUS
U3ITy4eHUs  DJICKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenTaius BekTopoB E, B u v

B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, TPETOMIICHUE, MOJSPU3AII,
mudpakuus, uHTepdepeHims. CKOpocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne SJeKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paaruoCBiA3N U TCICBUICHUA.
PaI[I/IOJ'IOKaI_II/ISI. 9HeKTpOMarHI/ITH06

3arpsi3HEHHUE OKPYKAKOLIEH CpeNIbl




5.2.8

TexHuueckue yCTpPOWCTBA: MY3bIKaJbHbBIC
WHCTPYMEHTEI, YJIBTPa3ByKOBas
JIMarHOCTUKA B TEXHUKE M MEIULHUHE,
panap, paIuoONPUEMHUK, TEJIEBU30DP,

anTeHHa, Tenedon, CBY-neus

5.3

OIITUKA

531

[IpssMonMHENHOE pPACIPOCTPAHEHHUE CBETA

B OTHOpPOAHOM cpene. Jlyu cBera

5.3.2

OtpakeHHe CBeTa. 3aKOHBI OTPAKCHUSI
csera. [locTpoeHne n3o0paskeHui B IIIOCKOM

3epKaie

5.3.3

[Tpenomnenue cBeta. 3aKOHBI IPETOMIICHHS
CBeTa. AOGCOIIOTHBIH IoKa3arenb

MMPEIIOMIICHU

534

ITosnuoe BHYTpPEHHEE OTpaXCHHUE.
[TpenenpHbIi yrosl MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcuss  cBera. CilOXHBIM  cocTaB

oenoro ceera. I{BeT

5.3.6

CoOuparonyie W pacceHBArOIINE JIMH3BL
Tonkass nuH3a. DOKYCHOE PpACCTOSIHHE H
ONTHYECKAast ~ CWJIa  TOHKOW  JIMH3BI.
[TocTpoenue u300pa>keHU B COOMPAIOIINX
M paccemBaronMx JuH3aX. Dopmyna
TOHKOW JIMH3BL. YBEIMUYEHHUE, TaBacMoOe

JIMH30U

5.3.7

IIpenenbl NPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

Wnrepdepennmss  cBera.  KorepeHtHsie
HCTOYHUKHU. Ycnosus HaOII0IeHUS
MaKCHMYMOB 51 MHHHUMYMOB B
UHTEp(EPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)aBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Huppaxkums  cBera.  udpakumonHas

peméTKa. VYcnoBue Ha6J'IIOI[€HI/I$I TJIaBHBIX




MAaKCUMYMOB npu naacHun

MOHOXPOMATUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonspu3zanus cBeta

TexHuyeckue yCTpOWCTBA: OYKH, JIyIa,

doroanmnapar, NPOESKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, TU(PPaKIINOHHAS perméTka,
TOJISIPOU]T
IIpakTuueckue paboTBhI. N3mepenune

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300pakeHWH B  JIMH3aX.

Habntonenue nucnepcuu cBeta

SJIEMEHTbI CHELIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTU

I'paHunpl DPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. IToctynats! TEOPUH
6.1 OTHOCHUTEJIbHOCTH: WHBapUAaHTHOCTD
MOZYJII CKOPOCTH CBE€Ta B BaKyyMe,

MMPUHIUIT OTHOCUTCIIbHOCTU OHHIITeHHA

6 OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amenieHHEe BpPEMEHHM U COKpAIICHHE
JUTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHUIIBI
CBsI3p Macchl C DHEPrUeH M HMMITYJIHCOM
6.4 CBOOO/IHOM  YacTHUIIBl. DHEPrusi IOKOS
CBOOOHOM YaCTULIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Dopmyna [l1anka cBA3U 3HEPrUn
7.1.1 doToHa ¢ ero uacrorod. OHeprus Hu
7.1 UMITYJIbC (POTOHA

OTtkpeiTHE U HccienoBanue Gorodddexra.

7.1.2 OMnBITEI AT. Cronerosa. 3aKOHBI

dbotordpdexra




7.1.3

VYpaBHeHue OHHITEHA VTS
dorodddexra. «KpacHas TpaHHUIIA»

dororddexra
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7.1.5

XMMHYECKOE JIECTBUE CBETA

7.1.6

TexHHuecKkue yCTpOHCTBa: (OTORIIEMEHT,
dboTonaTuuK, COJTHEeYHast Oarapes,

CBECTOAMUO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Pezepdopaa mo ncciaeqoBaHUIO CTPOSHUS

aTroma. HnaHeTapHas[ MOICIb aTOMa

7.2.2

IToctynarst bopa. N3myuenune U
norjomenne  (OToOHOB IpU  Iepexoie
aTomMa C OJHOIO YpOBHA DJHEPrMM Ha
apyroi. Bunel cniektpoB. CriekTp ypoBHEHR

SHEPrUM aTOMa BOAOPOa

7.2.3

BonnoBeie cBoiicTBa yactul. BomHbl ge
Bporins. KopmyckynsipHo-BOIHOBOM
nyamu3Mm.  Judpakums —3IEeKTpOHOB — Ha

KpHUCTajjiax
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CnoHTa"nHoe BBIHYKACHHOC H3JIYUCHHC.

YcTpoHCTBO M TpUHLIMT paOoTHI Ja3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHBIN
aHaiu3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabGotel.  HabGmronenue

JIMHEMYaTOro CreKkTpa

7.3

ATOMHOE $IJTPO

7.3.1

Mertonsl HaOMIOACHUS M PETUCTPALUH

9JICMCHTApPHBIX YaCTULL

7.3.2

OtkpeiTHE  pagoOaKTUBHOCTH.  OmMBITHI
Pezepdopna mno ompeneneHuio cocraBa

panuoakTuBHOro u3nyueHus. CBoiicTBa




anbda-, 6era-, raMmma-u3nydeHus. Bnusaue

PaaAnOaKTUBHOCTHU HA KUBBIC OPTraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uCIIO

sapa. N3otornbl

7.3.4

Anbda-pacma. DNEeKTPOHHBIN "
NO3UTPOHHBIH  Oera-pacnman.  ['amma-
U3ITyYCHHE. 3akOH  PaJMOAKTUBHOTO

paciazaa

7.3.5

9HCpFI/IH CBA3U HYKJIOHOB B Aape.

SAnepusie cuibl. Jledekt macchl sapa

7.3.6

ﬂz[epHHe pCaKkuuu. HeHeHI/Ie n  CHUHTC3

anep

7.3.7

Snepusiii peakrop. TepmosiiepHbIT
cuHre3. [IpoOneMbl W  NEPCIEKTUBEHI
AIEPHOM  DHEPreTHKU.  ODKOJIOTMYECKHE

ACIEKTHI SIZCPHON YHEPTETUKU

7.3.8

OnemeHTapHble  yacTulpl.  OTKpbITHE
MIO3UTPOHA. DyHaMEHTAIIbHbIE

B3aHMOHeﬁCTBHH

7.3.9

Texuuueckue  yCTpPOHCTBa:  JO3UMETP,
Kamepa BuibcoHa, sIepHBIA  peakTop,

aroMHast bomoOa

7.3.10

[Tpaktnueckue pabotel. MccienoBanue

TPEKOB YaCTHIL (o TOTOBBIM

doTorpadusam)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue

3BE3/bI, IIJIAHETHI, X BUAUMOC JBWKCHHE

8.2

Conueynasts cucreMa. IlmaHeTsl 3eMHOI
TPYIIIIBL. [limaneTsI-ruranTol u ux
CITyTHUKH, KapJIMKOBBIC TUTAHETHL. Maitbie

tena COTHEYHOH CHCTEMBI




8.3

Comame, ¢otochepa wu  armocdepa.

ConHeuyHas aKTHBHOCTD

8.4

HcTounuk sHeprun CosHIa U 3BE3]1

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pauyc, TEMIEpaTypa,
ux B3aUMOCBSI3b. [Juarpamma
«CIEKTPaJbHBIA KIACC — CBETUMOCTbHY.
3BE3pl TJIABHOM  IOCIIEIOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIA

3BE3]1 [TIAaBHOM I10CJIEI0BATEIILHOCTH

8.6

H#i#HtPar###BuyTpennee cTpoeHue 3BE3.
CoBpeMeHHbIE MIPeCTaBICHUS 0
MPOUCXOXACHUNA U 3Boiroruu CoNHIA |

3BE31. DTaIbl )KU3HH 3BE3]

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHass ~ CTpykTypa [ amakTwkw,
pacnpeneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxxenne wu ngBuxenne ConHna B
lanaktuke. Ilmockas w  cdepudeckas

HOACUCTEMBI | allakTUKN

8.8

8.9

Tuner ramakTHK. PaguorajakThku U

KBa3apbl. UEpHBIE BIPHI B sIpax TalakTHUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. Pas3Oeranue ramgakTHK.
Bospact u paguyc BceneHHol, Teopus
bonpmioro B3peiBa. Mogxens  «ropsuen

Bcenennoi». PenukroBoe usnyyeHue

8.10

Macmrabnass ~ cTpykrypa  BceneHHoOiA.
Meraranaktuka. Hepeménnasie mpoOaeMbl

ACTPOHOMHH




YYET PABOYEH TPOT'PAMMBI BOCIIMTAHUS
C yuerom pabouelt mnporpammbl BocnuTaHus (Moayiab «lIIKONBHBIA  ypOK»)

BOCITUTATEIIbHBIA MOTEHIIMA YPOKa PeaM3yeTCs uepes:

J YCTAaHOBJIEHHE JIOBEPUTENIbHBIX OTHOLIEHUH MEXAY YUHUTEIEM U €ro
YYEHHKaMH, CIIOCOOCTBYIOIIMX IO3UTHBHOMY BOCHPHUATHIO YYalIUMHUCA TPeOOBaHUHA M
MpOChO yuuTeNsl, IPUBJICUCHUIO UX BHUMaHUS K 00CyXJaeMoil Ha ypoke MHpOpMaIuH,
aKTHBHM3alMK UX NTO3HABATEJILHON JESTENbHOCTH;

J no0y:KaeHue IIKOJbHUKOB COOJIIOJaTh HAa YPOKE OOLIENPUHSATHIE HOPMBI
MOBEACHUA, IpaBWia OOLIEHUS CO CTapiiuMu (YYUTENsIMH) M CBEPCTHUKAMHU
(LIKOJIBHUKAMM ), IPUHIMIIBI Y4€OHOH TUCIMITIMHBI U CAaMOOPIaHU3aluH;

o NpHUBJIeYeHNEe BHUMAaHUS LIKOJIBHUKOB K LIEHHOCTHOMY acIeKTy M3Yy4aeMbIX
Ha ypoKax SIBJIIEHHW, opraHusalnus HMX paboThl € IMOJIy4aeMOH Ha YPOKE COLMaIbHO
3HaYMMOI MH(OpManneil — MHUIMUPOBAHHUE €€ 00CYKCHHS, BRICKA3bIBAHUS YIAITMUCS
CBOEr0 MHEHHS TI0 €€ MOBOJLY, BBIPAOOTKH CBOETO K HEIl OTHOILIEHUS;

J HCNO/Ib30BAHUE BOCIHUTATENIBHBIX BO3MOYKHOCTEH cojepxkaHus y4eOHOro
IpeaMeTa yepe3 JEeMOHCTPAlHio JAETAM IPUMEPOB OTBETCTBEHHOIO, IPakKJaHCKOI'O
IIOBEJICHUS, MPOSIBICHUS 4YEJOBEKOJIIOOM U  J100pOCepAeYHOCTH, uepe3 mnoadop
COOTBETCTBYIOIUX TEKCTOB Il YTE€HUS, 3a/1a4 [l PEeLIeHUs, TPOOIEMHBIX CUTyallui 1is
o0CyXJIeHHs B KJacce;

o NpUMeHeHHe Ha YpPOKE WHTEPaKTUBHBIX (GopM pabOThl  ydaluxcs:
UHTEJUIEKTYaJIbHBIX WUIP, CTUMYJIUPYIOIIUX [O3HABATEIbHYI0 MOTHBAIMIO IIKOJIBHUKOB;
JUIAKTUYECKOTO TeaTpa, TIJie TMOJIyueHHbIE Ha YpOKE 3HaHHUA OOBITPHIBAIOTCA B
TeaTpaJibHbIX IOCTAaHOBKAX; JMCKYCCHM, KOTOpbI€ JalOT YYaIlUMCS BO3MOYKHOCTh
prOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AMAJIOra; IPYMNIOBON paboThl Ui paboThl B
napax, KOTOpbIe y4aT IIKOJBHUKOB KOMAaHJHOW paboTe W B3aWMOJCHCTBUIO C JPYTUMHU
JIETbMU;

. BKJIIOYEHHE B YPOK WIPOBBIX IPOLEAYpP, KOTOpPBHIE NMOMOIarOT MOAAEPKATh
MOTHBAIIMIO JETeH K MOJIyYEHUIO 3HAHWI, HaJa)XKHUBAaHUIO MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIICHWH B KJacce, MOMOTAIOT YCTAHOBICHHIO J0OpOXKenaTeNbHOW aTtMocdepsl BO
BpEMs ypOKa;

J opraHu3anms 1medcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX YYALIUXCS Ha
MX HEYCHEBAIOUIMMH OJHOKJIACCHUKAaMU, JAIOIIEro HIKOJbHUKAM COIMAIbHO 3HAYMMBbIN
OIIBIT COTPYAHUYECTBA U B3aMMHOM [TOMOIIIH;

o HHULIMUPOBAHHE M  MOJJEpP:KKAa  HCCIENI0BAaTEIbCKOW  JESATENbHOCTH
UIKOJIBHUKOB B paMKax peaju3alid MMM  HWHIUBUAYAJIbHBIX U  TPYMIOBBIX
HCCIIEIOBATEIBCKUX MPOEKTOB, YTO AACT INKOJIBHUKAM BO3MOXHOCTH MPHOOPECTH HABBIK
CaMOCTOSITEJIbHOIO PELICHUs TEOPETUYECKOM IpOoOJeMbl, HABBIK TI'C€HEPUPOBAHHUA U
oopmieHHss COOCTBEHHBIX HJEH, HABBIK YBAXHUTEIBHOTO OTHOIIEHUS K UYXHM HACAM,
oopmieHHbIM B paloTax ApPYrMX HCCllefoBaTesieldl, HaBbIK MyOJIMYHOrO BBICTYIUICHUS
nepes ayquTOpUel, apryMEHTUPOBAaHMsI U OTCTAUBAHUS CBOEH TOUKHU 3PEHMSL.

Buvioop mex unu unvix popm u cnocov6oe eocnumamenvHoil padoomosl Ha ypoKe y4umensb
onpeoensen camoCmoaAmenabHo 6 COOMEENCMEUN C UEIAMU U 3a0a4amu ypoKa.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dmsuka, 10 kirace/ Msaxumes I'.5., byxosues b.b., Corckuit H.H.; mon
penakimueit [lapdentreBoit H.A. Axkuimoneptnoe ooiiectBo «M3aaTenbCTBO
«IIpocBenieHue»

» Gusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdenrreBoit H.A. Axnmoneprnoe obmectBo «M3aaTenscTBO

«IIpocsenieHue».



