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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOro ypOBHS HA YPOBHE CPEAHETO 0O0Imero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHMI K pe3yibTaTaM OCBOEHUS OCHOBHOMU
oOpa3oBaTenbHOi Tporpammel, npeacraBieHHbIx B @I'OC COO, a takxke ¢ yduérom deaeparbHOU
paboueil mporpaMMbl BOCHUTAHHS U KOHIENIMM MpenofaBaHus ydueOHoro mpeamera «Dusmuka» B
oOpa3oBaTeNbHbIX  oOpranm3zauusx  Poccuiickoil ~ ®epepanuu,  peaau3yrolIMX  OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

Copneprxkanue mporpaMMbl 1o (U3UKE HAMpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa obOydarommxcs 10-11 kmaccoB mpu oOydeHun ux (usuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JICSITEIBLHOCTHOTO nojaxona. IIporpamMa mo ¢u3uke COOTBETCTBYET TPeOOBaHUSM
OI'oC COO k mMmIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pPe3ybTaTam
o0y4YeHHsI, a TaKXe YYHTHIBAET HEOOXOAMMOCTh pEaH3alli MEXIPEAMETHBIX CBs3€H (UMK C
€CTECTBEHHO-HAYyYHBIMU Y4E€OHBIMU IpeAMeTaMu. B Hel ompenensroTcsi OCHOBHBIC LN H3y4YeHUs
¢u3uKM Ha ypOBHE CpEIHEero oOmero oOpa3oBaHMs, IJIAHUPYEMbIE DPE3YyJbTaThl OCBOSHHS Kypca
(bu3KKH: THYHOCTHBIC, METANPEAMETHEIE, IIpeIMeTHbIE (Ha 0a30BOM YpPOBHE).

[Tporpamma no (pu3mKe BKIIOYAET:

— IUIAHHpYeMble pe3ylbTaThl OCBOCHUSA Kypca (u3MKH Ha 0a30BOM YypOBHE, B TOM 4YHUCIIE
peIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;
— cozepkaHue yaeOHoro npeamMera «Du3nkay 1mo rojgam ooydeHusl.

®du3nka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOJBI, BBHICTYMAas B KaueCTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKIIAJ B CHCTEMY 3HaHHI 00 OKpYy)KawlleM MHpE.
IkonbHBI Kypc (U3UKHA — CHCTEMOOOPA3YIOMINN ISl €CTECTBEHHO-HAYUHBIX Y4EOHBIX NMPEIMETOB,
MOCKONBKY (DM3MUECKHUE 3aKOHBI JIEKAaT B OCHOBE MPOILIECCOB U SBICHUM, H3yYaeMBIX XHUMHEH,
ouosnorueit, ¢uznueckoil reorpadueit u acrpoHommueil. VMcmonbp3oBaHWE U aKTUBHOE MPUMEHEHHE
buznyecKuX 3HAHWKA OMpeAeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IOJYy4YEHHS HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. M3ydeHue (u3MKH BHOCHT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarmmxcs, B (HOPMHUPOBAHHE YMEHUN NPUMEHSITh HAyYHBIM METOJ
MO3HAHUS MPU BHIMIOJTHEHUN UMU yYEOHBIX UCCIIEeI0BAaHUM.

B ocHOBy kypca (u3uku ais ypoBHS CpeAaHEro oOmero oopa3oBaHUsI TMOJIOKEH PNl UIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBJISETCS JOTMYECKH 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepuall M3 BCEeX paslieloB (U3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOW, Tak U
COBPEMEHHOU (PU3UKU.

Hoesn cenepanuzayuu. B cooTBETCTBUM C HeW Marepuai Kypca (U3MKA OOBETUHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce siBisieTcss GOpMUPOBAHUE MPEJCTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanonaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
MoTeHIMana (GU3MYECKON HAyKH, OCMBICTICHHE CBS3H Pa3BUTHS (DU3WKU C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIeMaMH.

Hoesn npuxnaonou manpaenrennocmu. Kypc (UMK MpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonoeusayuu  peanusyercs TOCPEICTBOM  BBEACHHUS  DJIEMEHTOB  COJEpXKaHMS,
MOCBSIIEHHBIX KOJOTHYECKUM IIpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHH, a Takke OOCYKIeHHS TMpoOJieM palMOHATBFHOTO TPUPOJONOIL30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (HU3MKHM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHA
ABISIIOTC  pusnueckue Teopuu  (HOPMHUPOBAHME TPEACTABICHUM O CTPYKTYpE IMOCTPOCHUS
busznueckoil Teopun, ponu (PyHAAMEHTATBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOJIE, IPaHUIIaX TPUMEHUMOCTH TEOPH, JIJIsl OTMCAaHUS €CTECTBEHHO-HAaYUHbIX
SIBJICHUM U POIIECCOB).
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CuCTeMHO-IEATETbHOCTHBII TOAX0A B Kypce (M3MKH pEan3yeTcs IMPexIe BCEro 3a CYET
OpraHM3ali SKCIEpUMEHTAIbHON JedaTenbHOCTH oOyuarommxcs. Jlyig 6a3oBoro ypoBHsS Kypca
¢U3MKH — S3TO HCIOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
1ab0paTopHBIX paboT, KOTOPBIE B MporpamMme no Gpusuke 00beJUHEHbI B 00NN CIIUCOK YYEHUYECKHX
NPaKTUYECKUX PaboT. BeineneHne B ykazaHHOM IepedHe J1a0opaTOpHBIX padoT, MPOBOAMUMBIX IS
KOHTPOJISI M OLEHKH, OCYHIECTBIISIETCS Yy4YacTHHUKaMu 00pa30BaTeNIbHOIO Mpolecca HCXOAs U3
0Cc0OEHHOCTEH MIIaHUPOBAHUS M OCHALICHUs KabuHeTa Gu3uku. [Ipu sToM oOecrieunBaeTcsi OBlaieHUuE
O0y4JaloIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, HCCIEIOBaHUS 3aBUCHUMOCTEH
($U3NUECKUX BETMYUH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAenseTcs pelieHHI0 pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipu stom mms
pacy€THBIX 3a/1a4 TNPUOPUTETOM SIBIIIIOTCS 3aJaud C SBHO 33aJaHHON (U3WYECKOH MOJIEINbIO,
MO3BOJIAIONINE PUMEHATh U3YUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO paszelia Kypca, Tak
U HHTErpupys 3HaHHUS U3 pPa3HbIX pa3aenoB. [l KauecTBEHHBIX 3a/jad IPUOPUTETOM SIBISIOTCS
3aJaHusl Ha OOBSICHEHHE MPOTEeKaHWsl (U3UYECKUX SIBICHUI U IMPOLIECCOB B OKPY’KAIOLIEH KU3HU,
TpeOyromue BeIOOpa (pu3ndecKoid MOICIH IS CUTYallH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu GI'OC COO k maTepuanbHO-TEXHHMUYECKOMY OOECIEUEHHUIO
yueOHOro mporecca 0a30BbI ypOBEHb Kypca (DH3UKM Ha ypOBHE CpeaHero oOmiero odpazoBaHUs
JOJIKEH U3y4aThbCsl B YCIOBUAX MPEIMETHOro KaOuHeTa (PU3UKU WIH B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOMHEeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA. B kabunere hu3uku JOmKHO OBITH HEOOXO0IUMOE
nabopatopHoe 00OpyIOBaHHE ISl BBHIOJHEHUS YKAa3aHHBIX B MPOrpaMMme Mo (PU3MKe y4eHHYECKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHUE.

JlemoHcTpannoHHOE 000pyAoBaHKe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbLHOU
JIOCTaTOYHOCTU U 00ecreunBaeT MOCTAHOBKY IEPEUYUCIIEHHBIX B MPOrpaMMe MO (PU3UKE KIIFOUEBBIX
JNEeMOHCTpallMid Ul HCCIICOBAHUS M3y4yaeMbIX SBJICHMM M MPOLECCOB, SMIUPUYECKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHHE JUIsl YUYEHHYECKUX NPAKTUUYECKHUX paboT ¢GopMHpyeTcss B BUE
TEMaTHYECKUX KOMILUIEKTOB U 00ECIeunBaeTcsl B pacuére OJHOr0 KOMIUIEKTA Ha JBYX OOYyYaroluXcs.
TemaTuueckue KOMIUIEKTBI Ja0OpaTOPHOTO 00OpYyNOBaHMS JOJDKHBI OBITH MOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUe HU(POBBIX 1aOOPaTOPHiA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BaHUH SBISIOTCS:

— (QopmupoBaHHE HHTepeca W CTpeMJIeHHs OOYydalolIMXCsl K HaydyHOMY H3YUEHHUIO MPHUPOJIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEACTABIECHUI O HAyYHOM METOJIe MO3HaHUS U (POPMHPOBAHHE HCCIEI0BATEIHCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

— (QopMHpoBaHHE HAYYHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa U3y4eHHs OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (¢dopMupoBaHHE YMEHHUI OOBACHATH SBJICHUS C UCIOJIb30BAaHHEM (DPM3MUECKUX 3HAHUM M HAayYHBIX
JI0Ka3aTeNbCTB;

— (QopmupoBaHUE MpPEICTaBICHUA O poJM (PU3MKH Ui Pa3BUTHUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1esell 00ecreunBaeTcs pelieHneM CIeIyoNHX 3a/1a4 B MPOLecce U3yUeHHs
Kypca (GU3UKK Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHuUs:

— npuoOpeTeHne CUCTeMbl 3HaHHUU 00 oO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSX,
BKJII0Yask MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, DJIEKTPOJANHAMHKY, KBAHTOBYIO (PM3UKY U 3JIE€MEHTHI
acTpopu3uKu;

— (QopMupoBaHHE yMEHUN MNPUMEHSATh TEOPETUUYECKHUE 3HAHUSA JUIS OOBACHEHHS (U3NYECKUX
SIBJICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

— OCBOEHHE CIOCO0OB pellIeHUs] pa3INYHbIX 3a/1ad C SIBHO 3a/laHHOM (pU3MYecKOl MOJENbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHOM YCIOBUAM
3a]a4uu;



— TMOHMMaHWE (U3MYECKHMX OCHOB M MPUHIUIOB JCHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHHS HAa OKPYKAIOIIYIO CPENY;

— OBJAJCHHEC METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHWSI M TMPOBEACHUS  (DU3HUYECKHUX
OKCIEPUMEHTOB, aHallM3a W HWHTEepHpeTanud WHGOpPMAIMU, ONPEACICHUS TOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysIbTara;

— CO3JJaHME YCIOBHW JUIS pa3BUTUS YMEHHUH IPOCKTHO-HCCIIECIOBATEIBCKON, TBOPUYECKOU
NEeSITETTHHOCTH.

Ha u3yyenue ¢pusnku (6a30BbIii ypOBEHB) Ha YPOBHE CPEAHET0 00IIEro 00pa30BaHUS OTBOIUTCS

136 gacoB: B 10 kacce — 68 yacoB (2 yaca B Hezen0), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMMe 1o (u3uKe MepeueHb J1adOpaTOPHBIX M MPAKTUYECKUX padboT

SIBIISIETCS. PEKOMEH/IOBAHHBIM, YYHTENb JCTacT BHIOOP MPOBEICHHS JTa00OPATOPHBIX pabOT U OIBITOB C

y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIIUXCS.

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®u3nka — Hayka o npupoje. HayuHble Meroabl MO3HaHUS OKpy»Kawolero mupa. Poub
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pu3NYECKUX SIBICHUN U npoiieccoB. Hayunbie runoressl. @u3ndeckue 3aKOHbI
U Teopud. [ paHuIIBl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMTT COOTBETCTBUS.

Ponp u wmecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOM KapTUHBI MHpa, B
MPAKTUYECKOU IS TETbHOCTH JIIOIECH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxeHue. OTHOCHUTEIPHOCTh MEXaHUYECKOro IBMKeHusa. Cucrema OTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHas CKOpPOCTh) U YCKOpPEHHE
MaTepualbHOM TOYKHU, MX MPOEKIMH Ha OCH CHUCTEMbl KOOpAHUHAT. CIIOkKEHUE NEepeMElIeHU H
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMPSMOJIWHEHHOE MABWXKEHHE. ['padukud 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHHS MaTEpHAIbHONW TOYKH OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrue CBOOOHOTO TaICHUS.

KpuBonunerinoe nBuxeHune. [[BrmkeHne MaTepruaibHON TOYKH MO OKPYKHOCTH C TIOCTOSIHHOM T10
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JHUHEHHass ckopocTh. llepmon u yactota oOpaiieHus.
[leHTpOCTpEMUTENTEHOE YCKOPEHHUE.

TexHu4yeckne yCTpOWCTBa M TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, JIBIKCHHUE CHApSJIOB,
LIEMHbIE U pEeMEHHbBIE TIEpPEeIayun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoeHHOro Mo/ YIiIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHune yCKopeHus CBOOOIHOTO MAACHHUS.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.



HccenenoBanue COOTHOLIEHUS MEXKAY IIYTSAMH, IPOMACHHBIMU TEJIOM 3a IIOCIENOBATEIIbHBIC
paBHBIC NIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBHYKEHUHU C HAYaJIbHOM CKOPOCTBIO, PAaBHOU
HYIIIO.

W3y4eHne nBUKEHUS IIAPUKA B B3KON JKUJKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO FTOPH30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun ortHocurenbHOCTH ['anmunes. Ilepselii 3akoH HeroTona. MHeprumanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akoH HeioToHa a1 MaTepuaibHOM
ToukH. Tpernii 3akoH HproTOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunel Tpenust (mokos, ckoibxkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUsl CKOJBXEHUs MU cuia TpeHus nokos. KoapduuueHnt tpenus. Cuia CONpPOTUBICHUS NPU
JBUKCHHUHU Te€JIa B )KUIKOCTH WX rase.

[TocTynaTensHOE M BpallaTesIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaumieHus. [lmedo cuiibl. YCIIOBUSL paBHOBECHS TBEPAOTO
Tena.

TexHuueckue ycTpoWCTBa UM IPAKTUUYECKOE NPUMEHEHHE: MOALIUIHUKYH, JBH)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuii.

HesecoMocTs. Bec Tena npu yCKOPEHHOM NOABEME U MaJCHUM.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUE€HUS U CKOJIbKEHHUSL.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buisl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue aBM>xkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U PE3UHOBOM 00pasIie,
oT ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIET0 OCh BPALCHUSI.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Umnynsc MaTepuaqbHOM TOYKM (Te€na), CUCTEMbl MaTepHalbHBIX Touek. Mmmynbc cunbl u
M3MEHEHNE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITYJIbca. PeakTUBHOE NBUKEHHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckas sHeprusi MaTepualibHOW TOUKH. Teopema 00 M3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHast »Heprus. lloTeHnumanbHas SHeprus ynpyro neGOpMHUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHLMalbHble CUIbl. CBs3p pabOThl HEMOTEHLMAJIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHME: BOJOMET, KONEpP, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
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N3yuenne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM SHEepruu Tejla Ha MpUMepe
paCTsKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIAPHO-KMHETUYECKOH TEOPUH W HMX ONBITHOE OOOCHOBaHUE.
bpoynosckoe nBuwxkenue. Jquddysus. Xapakrep ABMKEHHUS U B3aUMOJCHCTBHS 4YacCTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUIAKOCTEH W TBEPABIX TeN M OOBSICHEHHE CBOWMCTB BEIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Mosiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp wuaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KUHETUYECKON TEOPHH
UJeabHOro ra3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeAHEeW KWHETUYECKOW SHEPruu TEIIOBOIO
JnBWKeHUs dactull rasa. [llkana temnepatyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHUEe MeHeneeBa—
Knaneiipona. 3akon Jlanbrona. M3omporeccel B HAEalbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BeriecTBa. [ paduyeckoe npeacraBaeHne U30MPOLIECCOB: H30TepMa, U30X0pa, H300apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHWE  BemecTBa, Qororpaduu  MOJEKyT
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThI, OKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOIY JaBJICHUS ra3a Ha CTEHKH COoCyaa.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

OmnpezneneHne Macchl BO3JlyXa B KJIACCHONW KOMHAaTe Ha OCHOBE M3MEpPEHHMH 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMudeckas cucteMa. BHYTpeHHss SHeprusi TEpMOJMHAMUYECKOH CHUCTEMBI M CIIOCOOBI
e¢ m3MmeHeHus. KomumyecTBo TemioTel U paboTa. BHYTpeHHSS SHeprusi OJHOATOMHOIO MJI€aIbHOIO
raza. Buasl temonepenadyu: TEIJIONPOBOJHOCTb, KOHBEKIHS, M3JIydeHHUE. Y IelbHasl TEIIOEMKOCTb
BeniecTBa. KoianuecTBo TEMaoTh npu Temionepeaaye.

[Tousitue 06 apmabatHoM mporecce. IlepBblif 3akoH TepMmoauHamMuKu. [IpumMeHeHue mepBoro
3aKOHa TEPMOJAMHAMUKHM K H30TpolieccaM. ['paguueckas nHTepnpeTaius padoTsl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs npo1eccoB B MpUPOJIE.

TeroBeie MamuHbl. [IpuHIMNIBL AeicTBUs TermioBbIX MamiuH. [IpeoOpazoBanus sHepruu B
TerioBbIX MamuHaxX. KoaddunmeHnt nonesnoro aeiictBust ternoBoi Mamwuebl. [{ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEeMbl TEIIOAHEPTETUKH.

TexHuueckue ycTpoicTBa M INMPaKTUYECKOE NPUMEHEHME: ABUTaTElb BHYTPEHHETO CrOpaHMs,
OBITOBOW XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tela MPU COBEPUICHUH palOoThl: BbUIET MPOOKU U3 OYTBHUIKU
1oJ JEHCTBHEM CXAaTOro BO3JyXa, HarpeBaHue »d¢upa B JaTyHHOH TpyOke MyTéM TpeHUs
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTPEHHEN dHEpruu (TeMIeparypsl) Teja Ipyu TeIonepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.
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Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u kureHue. AOCONIOTHAsS U OTHOCHUTENbHAs
BIQKHOCTh BO3Ayxa. HacblmieHHBIH map. VYjaenbHas TemoTa MnapooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammueckue u amopdHble Tena. AHHU30TPOIHUS CBOWCTB KPUCTAIIOB.
Kunkue kpucrtamnsl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucraminizanus. YelbHas TerjaoTa
miasseHus. CyOnumanust.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TMCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJYYeHHs] COBPEMEHHBIX MaTepuajioB, B TOM YHWCJIE€ HAaHOMAaTepHaJoB, U
HAaHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kumnenve npu moOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnekTpu3anus Tes. DJIeKTpUUecKuil 3apsia. JIBa Buaa syekTpuueckux 3apsanoB. [IpoBogHuKH,
JIUBJIEKTPUKU U TTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI IIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kymona. ToueuHbll AIEKTpUYECKUN 3apsl. DIEKTPUUYECKOE
nosie. Hanpspk€HHOCTH anekTpudeckoro mnojis. [IpuHuMm cyneprno3uiuu 3JIeKTPUYECKUX TOJeH.
Jluanu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snextpoctarnueckoro noss. [lorennman. Paznocts moreniumanos. [IpoBogHuku u
JIUBJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. J{uasieKTpuyeckas IpoOHUIIaeMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHAEHcATopa. OJHEprus
3apsKEHHOT0 KOHJIEHCATopA.

TexHu4yeckne yCTPOHMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3IEKTPOMETD,
ANIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MJICHHE DJEKTPONpUOOpOB, KOHAEHCATOp, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpOoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJeKTpocTaTUYeCKas 3allluTa.

JIM3TIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIONIaJAM IUIACTHH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTpHuecKkoro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. Y IEJIIbHOE COMpOTHUBJIEHUE BemiecTBa. l[lociemoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOHUKOB.
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Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

ONEeKTpoABUKYlIasi CHWJIa U BHYTPEHHEE CONPOTHBIICHME HMCTOYHHMKA TOKA. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) 35iekTprueckoit nenu. KopoTkoe 3aMbikanue.

DNEKTPOHHAs IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonnynpoBoguuku. CoOCTBEHHAsI M IPUMECHAs! IPOBOAUMOCTb IOJYNIPOBOJHUKOB. CBOMCTBA p—
n-nepexona. [losynpoBoAHUKOBEIE TPUOOPBHI.

ONEeKTpUYecKUi TOK B pPacTBOpax U paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
Jucconuanus. JNEeKTPOIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBIM M HECAaMOCTOSTENbHBIN paspsa. MomaHus.
[1na3zma.

TexHuueckue ycTpoicTBa M IMPAKTUUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JEKTpOHArpeBaTebHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKYyMHBIA IIHOJl, TEPMHUCTOPHI U (POTOPE3UCTOPHI, IMOIYIPOBOAHUKOBBIA IHO/I,
raJlbBaHMKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb  CONPOTHUBIIEHHS LWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelraHHOe COeIUHEHUE MPOBOTHUKOB.

[Ipsimoe wu3MepeHHE BNEKTPOABIKYILEH cuibl. KopoTkoe 3aMblkaHME TrajlbBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne 21eKTpOABUKYIIEH CUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
coJiepKaTeNbHbIX MEXIIPEIMETHBIX CBs3€ell ¢ KypcaMu MaTeMaTHUKU, OMOJIOTMH, XUMHUH, Treorpapuu u
TEXHOJIOTHH.

Mescnpeomemusie nonamusi, CBI3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBIICHHE,
Hay4HbId (akT, TUMOTe3a, (uU3NUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHHEe, DKCIIEPUMEHT,
MOJIEJTMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUH, JTUHeWHas pyHKuus, napadoina, runepboia, Ux
rpaduKkd W CBOICTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJAUHAT, CII0KEHHE
BEKTOPOB.

buonozus: Mmexannueckoe ABM>KEHUE B KUBOU npupoje, 1uddysus, ocMoc, TEmI000MeH KUBBIX
OpraHU3MOB (BUABI TEIUIONEPENAadYH, TEIUIOBOE PAaBHOBECHUE), DJEKTPUUECKHUE SBICHUS B >KMBOMU
pUpoJIE.

Xumusa: NHACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHME AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEII, KUIKOCTEH M Ta30B, DJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, MEKTPOJIUTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHHE IBUKEHHUH C HCIOJIB30BAaHHMEM MEXAaHM3MOB, YU€T TpEHHUS B
TEXHUKE, OJIUITHUKY, UCII0Ib30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (paKeTa, BOIOMET U
Jpyrue), JBUraTellb BHYTPEHHETO CropaHusi, mapoBas TypOMHA, OBITOBOM XOJIONWJIBHUK,



KOHJIULIMOHEDP, TEXHOJIOTUU IOJYyYEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YUCJIE HAHOMATEPUAIIOB, U
HaHOTEXHOJIOTHH, 3JEKTPOCTAaTHUYECKas 3alIUTa, 3a3eMJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIHI
NPUHTEP, 3JIEKTPOHArPEeBaTEeIbHbIC PUOOPHI, HIIEKTPOOCBETUTENbHBIE TIPUOOPHI, TaJIbBAaHHUKA.

11 KUIIACC

Pasnen 4. danekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKYUA

[TocrossHHBIE MarHWThL. B3anMoIelcTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe nose. Bekrop
MarHUTHOM MHAYKIMHU. [IpuHIMIO Cyneprno3uiuy MarHUTHBIX MoJjed. JIMHUM MarHUTHOW WHIYKIIUH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe noJie MpoBOJHUKA ¢ TOKOM. KapTuHa TMHHUI MHIYKIIMM MAarHUTHOTO MOJIS IJIMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHHUKA, KAaTYIIKH ¢ TokoM. OmbIT Dpcrena.
B3aumoneiicTBre MPOBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuia Jlopenua, e€ Moaynb U HampaBjieHue. /[BHykeHHe 3apsyKeHHOM 4YacTULbl B OJHOPOJAHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHune  sneKTpoMarHUTHOW  MHAYKUMHM. [IoTOk  Bekropa  MarHUTHOM  MHIYKUHUH.
DIIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazest.

BuxpeBoe »snekTpuueckoe Imosie. OJIEKTPOABMXKYILAs CUJla MHAYKIUMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOMHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M  MPAKTUUYECKOE TMPUMEHEHHE: TIOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTDh DJIEKTPOJABMKYIIEH CHIIBI WHIYKIIMA OT CKOPOCTH W3MEHEHUS MarHUTHOTO
IMOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cuctema. CBOOOHBIE MeXaHHYECKUE KojeOaHus. ['apMoHnyeckue KoyeOaHus.
[Tepuon, wactora, amMmmuTyaa u ¢asza kosnedanuil. [Ipy>kxuHHBIA MassTHUK. MaTeMaTu4ecKuii MasTHUK.
VYpaBHeHHe rapMoHNYecKUX Kojebanuil. [IpeBpaiienre sHeprun npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbuplif  koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJNEOAHUS B  HJICAIBHOM
K0JIeOATENbHOM KOHTYpe. AHAJIOTHS MEXIY MEXAaHWYECKMMHU U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYPE.
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[IpencraBiaeHne o 3aryxalomMx KojeOaHHMsIX. BBIHYyXIEHHBIE MeXaHWYecKHe KoJaeOaHUs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

ITepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIITUTYHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE DICKTPUUYECKOH SHEPTHUH.
OKOJIOTUYECKME PHUCKM IpU  I[POU3BOIACTBE  d3JeKTposHepruu. KynbTypa  uCnosap30BaHMsA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHHUYecKHue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: JJICKTPUUYECKUN 3BOHOK, I€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM dJIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTelnbHOW CHUCTEMbI (IIPYXUHHBIM WIM MaTeMaTHUYECKU
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmumnorpaMMsl — (3aBUCUMOCTH  CHUJIBI  TOKA W HANpsOKEHUS  OT  BPEMEHHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHMHM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU MU
KOHJICHCATOPA.

Mogenb TMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpUOAA MaJIbIX KOJEOAHWW Ipy3a Ha HUTH OT JUJIMHBI HUTU U
Macchl Ipy3a.

HccenenoBanue MepeMEHHOIO TOKa B LIENH M3 IOCIEAOBATEIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, YClIOBHs pacnpocTtpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHMs U
JUIMHa BOJHBL. Ilomepeunble W mponaonbHbIE BOJHBL. MHTepdepeHuns u qudpakiuus MEXaHUYECKUX
BOJIH.

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

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBHS H3JIydEHHUS DIIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BektopoB E, B, V B anekrpomarnuTHoi BosiHe. CBOWCTBa 3J€KTPOMATrHUTHBIX BOJIH:
OTpakKeHHUE, IIPEJIOMIIEHUE, HoJIIpU3aLus, Tudpakuus, UHTEepEepeHIIHs. Ckopoctb
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBEI paIOCBA3U U TeNEBUICHUS. Pagnonokausi.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpeibl.

TexHuyeckue YCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEAMILIMHE, pajap, paguoNpuEMHUK, TEIEBU30pP, aHTCHHA,
tenedoH, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHHE MONEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpakeHus: 1 MpeoMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBO pe30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0HM U 4acTOTOM KOIeOaHUH.

HccnenoBanne CBOMCTB JJCKTPOMAarHUTHBIX BOJIH: OTPaKCHHUE, INPEIOMIICHHE, MOJSpH3aLMs,
nudpakuus, “HTephepeHIus.

Tema 3. Onmuxa
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I'eomerpuyeckas ontuka. IIpsMonrHeiHOE pacIipocTpaHEHUE CBETa B OJMHOPOJHOM cpene. Jlyu
cBera. TOYeUyHbI UICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKalie.

[Ipenomnienue cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelnb MPEIOMIICHUS.
ITonnoe BHyTpeHHEE oTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHErO OTPAKEHHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue U paccenBaromue JuH3bl. ToHKas nuH3a. @OKyCHOE pacCTOSHUE M ONTHYECKast
cuiia ToHKoM nuH3bl. [locTpoenne n3o0paskeHui B COOMPAIOIINX U paccerBaronuX JnH3ax. Popmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTHH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOACHHUS
MaKCHMyMOB M MHHMMYMOB B HHTEpP(PEPEHLHMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YciaoBue HaOMIOACHUS TIaBHBIX MaKCHMYMOB
IpY TaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudeckne yCTPOHCTBA W MPAKTUYECKOE MPUMEHEHHEe: OYKH, JIyma, QoToamnmnapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKa, Au(pakiroHHas peméTka,
HOJISIPOU L.

Jlemoncmpayuu

[TpstmonuHeHOE paclipocTpaHeHHe, OTPAXKEHUE U MpeioMiIeHHe cBeTa. OnTuyeckrue npuOopsl.

[lonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6mronenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu caera.

Hab6mronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEHIETKY.

Habmroienue nonsipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne nokazaress IpeioMIEHHUS CTEKJIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cienUAJbLHOH TEOPHH OTHOCHTEIbHOCTH

I'paHnnBl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKH. llocTymarel cnenuanbHOM TeOopuH
OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHIUII OTHOCUTEIBLHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAILLIEHUE JITTUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPTHUs IOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmot K6aHMOBOU ONMUKU

®oronsl. @opmyna [lnanka cBsi3u 3HEpruM (OTOHA C €ro YacTOTOW. DHEPIrHUs U HUMITYIIbC
dboToHa.

OtkpeiTue U uccnenopanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akonsl poTorddexTa.
VYpaBuenne DitnmTeiHa 151 hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue cera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
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TexHuueckue YCTpOWCTBA M MPAKTHUYECKOE TNPUMEHEHHE: (POTOITEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro Gporodddekra.
CBeToauoI.

Conneunas 6arapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccestauro o -uactuil. [Inanerapras Mmouens
atoma. [Toctynarsl bopa. M3nyuyenue u norsiouieHue (GOTOHOB MPH NEPEXOJIE aTOMa C OJIHOTO YPOBHS
sHepruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEH 3HEPruu aTomMa BOJI0pOIa.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJTHOBOW JTyaau3M.

CHoOHTaHHOE U BBIHYXKJEHHOE U3JTyUeHHE.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHaNnN3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OnpeneneHue AIUHBI BOJIHBI JIa3epa.

Habmonenne muHeiuaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaGnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCIIepUMEHTBI, JI0Ka3bIBAIOIINE CIIOXKHOCTh CTpOEHHUs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
OmneiTel Pezepdopaa o onpeaeneHno coctaBa paloakTUBHOTO u3nydenus. CBoiicTa anbda-, Oeta-,
ramMMa-u3inydeHus. BnusiHue paJuoakTHBHOCTH Ha JKUBbIE OPraHU3MBI.

OtkpeiTue npoToHa W HelTpoHa. HykinonHas moxens sapa ['eilizenOepra—lBanenko. 3apsin
aapa. MaccoBoe umcio siapa. M30Tomnsl.

Anbga-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIA Oera-pacnan. [‘amma-usznydenue. 3akoH
pazvoaKTUBHOIO pacnaja.

OHeprus CBA3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlepekT macchl sapa.
Snepusle peakuuu. JleneHue U CUHTES SAEP.

SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpobieMbl 1 IEpCIEeKTUBBI AAEPHON YHEPrETUKHU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU YHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeToab! HaOIIOICHHS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMeHTalbHbIe B3aUMOIeHCTBUS. ENMMHCTBO (pu3nuecKkoil KapTHHBI MUpA.

TexHuueckue yCTpOHCTBAa W TpaKTHUECKOE TNPUMEHEHHUe: J03MMeTp, Kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3zBUTHs acTpoHOMUH. [IpukiagHOe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKkue 3BE3IBI, INIAHETHI, IX BUIUMOE JBHUKCHUE.

CosHeyHast cucTeMa.

Counnie. ConHeuHast akTUBHOCTh. MlctouHuk sHeprun ConHua v 3BE31A. 3BE3BI, X OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma  «CHEKTpalbHBI KJIACC — CBETUMOCTb». 3BE3JBl  IJIaBHOU
MMOCJIEIOBATEILHOCTH. 3aBHCUMOCTD «Macca — CBETUMOCTBY IS 3BE3]T IJIaBHOM IOCIIEI0BATSIbHOCTH.
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Buyrpennee crpoenue 38E31. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCXO0XKAECHNUN U 3BoItoLMu CoaHIa
U 3BE311. DTanbl )KU3HU 3BE3.

Mineunsiii [lyte — nama [anakTtuka. Ilonoxxkenune u nemwxkenue Connna B 'amaktuxe. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66ma. Pasz6eranue ranakruk. Teopust bonbioro
B3pbIBA. PENMKTOBOE M3IIydyeHHe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpeNieNIeHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uky U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONUATBHOW M ITHUYECKOU
cepax NeATeIbHOCTH YEJIOBEKa, pOJib U MeCTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW Hay4YHOMU
KapTHHE MHpA, poiib (PU3NUECKOIl Teopuu B (POPMHUPOBAHUHU TPEACTABICHUN O (pru3HUecKol KapTHHE
MUpa, MecTo (u3nudyeckol KapTUHBI MHpa B OOLIEM pALYy COBPEMEHHBIX €CTECTBEHHO-HAay4HBIX
MPEJCTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHS B 11 Kiacce OCYMIECTBISIETCS C  Y4ETOM
COJIEpKaTENbHBIX MEKIIPEIMETHBIX CBSI3eU C KypcaMU MaT€MaTUKH, OMOJOTHH, XUMHUH, reorpadguu u
TEXHOJIOTHUH.

Medsicnpeomemnule nonsamus, CBI3aHHBIE ¢ U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4HbIH (akT, TUMOTe3a, (PU3NUecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJCHUE, SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YypaBHEHUN, TPUTOHOMETpUYECKHE (QYHKIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX IMPOEKLNN
Ha OCH KOOpPJUHAT, CII0)KEHHE BEKTOPOB, IPOU3BOIHBIE AJIEMEHTAPHbBIX (YHKIUH, MPU3HAKK TOJ00US
TPEYroJbHUKOB, ONpEIeeHNe oAU TIOCKUX Uryp U o0bEMa Tell.

buonozus: snextpuueckue SIBICHHUS B KUBOM IpUpojie, KojeOaTelbHblE ABUKEHUS B JKUBOM
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEGHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKass CTPYKTypa TBEPABIX TeJll, MEXaHU3MbI
00pa30oBaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eocpagpusa: MarHMTHBIE MONIOCA 3€MIIM, 3alleKH MArHUTHBIX pyl, (OTOChEMKA 3E€MHOMI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonocusi: JTUHWAWA DJEKTpOIIepenad, T€HEpATOp IEPEMEHHOrO0 TOKa, JJIEKTPOJBUraTeNlb,
WHAYKIIMOHHAS Te4b, pajap, paauONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meup,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenune yueOHOTo npeamera «Pu3nKa» Ha YPOBHE CPeAHETO 00IIero oopa3oBanus (0a30BbIii
YpOBEHB) JOJKHO OOECHeYHuTh JOCTIKEHHE CIEIYIOIIMX JUYHOCTHBIX, METalpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHsI yueOHOro mnpenmera «®Pu3uka» JIODKHBI OTpaXKaTh
TOTOBHOCTb W CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CGHOPMHUPOBAHHOW BHYTPEHHEH
MO3HULMEH JTUYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHHIH,
COOTBETCTBYIOIMX TPAJAULUOHHBIM LIEHHOCTSM POCCUICKOrO OOIIECTBA, PaCIIUPEHUE XKU3HECHHOTO
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OMbITa U ONBITA ACATEIBHOCTH B MPOILECCE Pealu3allid OCHOBHBIX HAlpaBJICHUH BOCIUTATEIBHOM
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpMHUPOBAHHOCTH T'PAXkIAHCKON MO3UIUU O0YUYaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHICKOT0 O0IEeCTBa;

OPUHITHE TPAJUIUOHHBIX OOIICUYETOBEUECKUX TyMAHUCTUYECKUX U JAEMOKPATHYECKHX
IICHHOCTCI;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpecax TIpa)KAaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alu;

YMEHHE B3aMMOJICHCTBOBAThH C COIIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAuYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKON I'PpaKTAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, AOCTIDKEHHUSIM POCCHIUCKHUX YUEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PELICHHUS, OPUEHTHPYSACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

4) 3¢TEeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ACTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K paziIMuHbIM chepaM NpodecCHOHATbHON AEATENbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOW W TEXHUKOH, YyMEHHE COBEepIlaTh OCO3HAaHHBIM BbIOOp Oynymeld npodeccun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO M camMooOpa3oBaHHIO B oOjactu (u3uku Ha
HPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

C(OPMHUPOBAHHOCTh  HKOJIOTHYECKOM  KYJNbTYphbl, OCO3HaHHE IJIOOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBaHUE M OCYIIECTBJICHUE JIEHCTBUI B OKpYXarolllel cpelle Ha OCHOBE 3HAHUs IeJel
YCTOWMYUBOTO PA3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OmbITa ACATEIbHOCTH JKOJIOTUYECKOM HarpaBlIeHHOCTH HAa OCHOBE HMEIOIIHUXCS
3HaHUU N0 (PU3HKE;

7) IEHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢du3nuecKoil HayKu;

OCO3HAHWE IEHHOCTH HAYYHOH [esATeTHbHOCTH, TOTOBHOCTH B TpoIlecce HM3y4YeHUs (U3UKA
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO NeSTeIbHOCTh HHANBUIYaIbHO U B IPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruyeckne aelcCTBUSA:

CaMOCTOSITENIbHO  (OpMYJIMpOBAaTh M aKTyallU3UpOBaTh IpoOOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OHpGI[eJIHTB e ACATCIBbHOCTH, 3a4aBaThb napaMeTpLI nu KpI/ITepI/II/I HUX OIOCTHKCHHUA,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B paCCMATPUBAEMBIX (DH3NUYECKUX SBJICHUSX;
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pa3pabaTeiBaTh IUIAH PEIICHUs MPOOIEMBI ¢ YYETOM aHAIHM3a UMEIONINXCS MAaTePHAIBHBIX H
HEMaTepUalbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YyJIbTATOB MEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M  BBINONHITH pPa0OTy B YCIOBHSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJnLCKue AelCTBHA.

BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI M METOIaMU (DU3HUYECKON HAYKH;

BJIa/IETh HAaBbIKaMH Y4eOHO-MCCIEA0BATENbCKON U MPOEKTHOM IEATEIHHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOWCKY METOJIOB PeIIeHUs 3a/1a4 (PU3u4ecKoro
coJlepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

BJIQJICTh BUJAMH JICATCILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €0 HWHTEPIPETAIHH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyallUsiX, B TOM YHUCIE MPH CO3JAaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3HKH,

BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIE CBSA3HM U aKTyaJU3UpOBATh 3ajauy, BbIJIBUTaTh TUIIOTE3Y €€
pelIeHHs, HAXOJUTh apryMEHTHI Ui JOKAa3aTebCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

AHATM3UPOBATH TOJYYCHHBIC B XOJIC PEIICHUS 33a4d PE3YJbTaThl, KPUTUICCKU OIICHUBATH X
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh W (HOPMYJIIMPOBATh COOCTBEHHBIC 3a/layvi B 00pa30BaTEIbHON IEATCILHOCTH, B TOM
qrclie MPU U3YYCHUU (DU3HKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OIIECHUBATh IPUOOPETEHHBIHN OIBIT;

YMETbh NMEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUECKYIO 00IAaCTh KU3HEAEITEbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, TIpeJIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONyCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMU TIOJTyYeHUS HHPOPMAITUH PU3NISCKOTO COICPIKAHUS U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOWUCK, AaHAINW3, CHUCTEMATHU3allMI0 W HHTEPIpPETAIUIo
UH(GOPMAIIUN PA3IMIHBIX BHIOB U OPM TPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJad C coONoJieHueM TpeboBaHUM
OPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, peCypCcOCOEepPEIKEHNUS, TPABOBBIX M ITHIECKUX HOPM,
HOpPM UH(POPMAITMOHHOMN 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NICCKOTO COJCPKAHHS B PA3IUYHBIX (opmarax ¢ ydéToM Ha3HAUYCHUS
uHbOpMallMd © IIEJIEBOM ayAUTOpUM, BBIOMpAas ONTUMaJIbHYI0 (OpMYy TMPEACTaBICHHUS U
BHU3yaJIU3aIUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eHiCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEMCTBUH C y4€TOM OOIIUX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IPUHUMATH LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBAThH AEUCTBUS 11O
€€ NOCTH)KECHHIO: COCTaBJIATh IUIAH JCHCTBUM, pacHpenesaTh POJU C y4ETOM MHEHUN YyYaCTHHUKOB,
00CYXJaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLIEHUBAaTh Ka4eCTBO CBOErO BKJIAJa M KaXXIOr0 Y4aCTHMKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;
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npeajiaratb HOBBIC IIPOCKTHI, OLCHUBATH HACH C TMO3WLIHWHW HOBU3HBI, OPHUIMHAJIBHOCTH,
HpaKTI/I‘IeCKOfI 3HAaYUMOCTH;,

OCYHICCTBJIATL MO3UTUBHOC CTPATCIHMYCCKOC IMOBCACHUC B PA3JIMYHLIX CUTyalUsX, IIPOABJIATH
TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIINaTHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBJISTh I103HABATEIbHYIO JESATENILHOCTH B 00JNAacTH (U3UKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMEBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUJIAH PEIICHUS pacYETHBIX M KAauyeCTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHUS IPAKTHYECKON PabOTHI ¢ YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIOYTEHU;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTb 3a
pELICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHUIO APYAUIMHU B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIGHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH ITO3HABATEIBHON pediiekcHy Kak OCO3HAHUS COBEPIIACMBIX ICHCTBUHN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIIOJIH30BATh MPUEMBI peIEKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEILHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEILHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIMIUOKH.

B mnporecce mocTHKeHHsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI MO (PU3UKE MIJIS
YPOBHSL CpelHero o0mero o0pa3oBaHHUS y OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/Ioaraimuii copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIONIETO CHOCOOHOCTh MOHMMATh CBOE HSMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU AMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH OTBETCTBEHHOCTDH 3a
CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCS K HSMOIMOHAIBHBIM HW3MEHEHUSM U TIPOSBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIFOYAIOIIEH CTPEMIICHHE K IOCTHKEHHIO 1IEITH U YCTIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SOMITATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TOHUMAaTh ASMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
YVUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COITMAIPHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBHICTpAaWBaTh OTHOIICHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydyenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX poib U MecTo (Gu3ukd B (HOpPMHPOBAHUHM COBPEMEHHOM
HAay4yHON KapTUHBl MHUpPAa, B Pa3BUTUM COBPEMEHHON TEXHHKH M TEXHOJOTHM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH;
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YYUTHIBATh T'PAHUIIBl MPUMEHEHUS M3YUYCHHBIX (U3UUECKUX MOJEJeH: MaTepHajbHas TOYKa,
MHepLHaibHas cucreMa orcuéra, abCOITHO TBEPIIOE TEJI0, UACATIbHBIN a3, MOJIEIU CTPOSHHS Ta30B,
KHUJIKOCTEH U TBEPMBIX TEJ, TOUCUHBINA AIIEKTPUUYESCKHUH 3apsi1 IPU PEeIeHUH (PU3UUECKUX 3a/1a4;

pacrio3HaBath (pu3nueckue ABJIeHUs (IIPOLECChl) U OOBSICHATh X HA OCHOBE 3aKOHOB MEXAHUKU,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMSI BEIIECTBA U JJIEKTPOAUHAMMKH: PABHOMEPHOE U
PABHOYCKOPEHHOE IPSIMOJIMHENHOE JIBUXKEHHE, CBOOOJHOE MaJileHHE TeJl, ABHKEHHE 10 OKPYKHOCTH,
UHEepIMs, B3auMoieicTBre Tel, 1uddy3us, OpoyHOBCKOE IBUXKEHUE, CTPOCHHE )KUIKOCTEH 1 TBEPIBIX
TeJ, U3MEHEHUue 00bEMa TeJl NpU HarpeBaHuUU (OXJIAXKAECHUH), TEIJIOBOE PaBHOBECHE, HCIIApPEHHE,
KOHJEHCAllUs, IUIABJICHUE, KPUCTAUIM3AlNs, KUIIEHUE, BIA)KHOCTh BO3/yXa, IOBBILIEHHE JaBJICHUS
raza IpU €ro HAarpeBaHMM B 3aKPBITOM COCYyZAE€, CBS3b MEXAY IMapaMeTpaMH COCTOSHUS rasa B
M30IIpoLECCaX, JIEKTPU3ALUS TeJl, B3aUMO/IEHCTBUE 3apsi/I0B;

OIUCBIBATh MEXAaHMUYECKOE JIBUKEHUE, UCIOJb3Yysd (U3NYECKHUE BEIUYMHBL: KOOpAMHATA, IYTh,
HepeMelIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Tena, Cuja, UMIYJIbC Tejla, KUHETHUYECKas SHEprus,
HNOTEHIMAJbHAsE SHEprus, MeXaHudeckas paboTa, MeXaHM4YecKash MOIIHOCTb; IPH ONHCAHUU
NPaBWIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCHOJIB3YyEMBIX BEIHYWH, X O0O3HAYCHHUS M €IUHUIIBI,
HaXOAUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETMUYUHAMY;

OIKCHIBATh U3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIC SIBICHUS, UCHOIB3YS (hrU3HUECKHe
BEJIMYMHBL: JaBJICHHUE Ta3a, TEMIIEpaTypa, CPEAHAs KUHETHUYECKas 3HEPIUs XaOTHYECKOIO JBHKEHUS
MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPIHUs,
pabota rasa, kKo3(G(GUIHUEHT MOJIE3HOr0 JEHCTBUS TEIUIOBOrO ABHUraTess; NMPH OMMCAHUM HPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHHS W CIMHHIBI, HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAM;

ONMCHIBATh H3YYECHHBIE AJIEKTPUUYECKUE CBOMICTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUSA
(mporecchbl), MCMONB3YsT (PU3NYECKHE BEIUYMHBL DJICKTPUYECKUH 3apsi, SJEKTpUYEcKoe IoJe,
HANpsDKEHHOCTD TMOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; IIPU ONMUCAHUM MPAaBUIBHO TPAKTOBATh
(bu3uuecKuil CMBICI HCIOIb3YEMbIX BEIMYUH, UX O0O3HAYCHMS M €JUHMIIbI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU;

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBJIEHUS, MCIONB3Ys (U3MUECKUE 3aKOHBI H
NpUHUMIBL: 3aKOH BcemupHoro tsrorenus, I, II m III 3akonel HproTOHA, 3aKOH COXpaHEHMS
MEXAHUYECKON DHEPIUH, 3aKOH COXPAHEHMsI HMMITYJIbCA, MPUHLMII CYNEPHO3ULUU CHJI, IPUHLUI
paBHOMNpaBUsS HMHEPLUAIBHBIX CHCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KNHETUYECKOW HEPTUH TEIUIOBOTO JBUKEHHS MOJIEKYI C
a0COIOTHON TeMIepaTypoil, MepBbld 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsza, 3akoH KysoHa, py 3ToM pa3nuyarh CI0BECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe
BbIpaXEHHE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHLUIBI JEHCTBUS MAaIllWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOTO MCIIOJIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIIEPUMEHTHl 10 HCCIENOBaHMUI0 (DU3WYECKHX SBJICHUH M TPOIECCOB C
HCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHMH, MpH 3ToM (OpMYyIHpOBaTh NMpoliemMy/3anady u
TUIOTEe3y Yy4eOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOro 000pyloBaHMA,
MPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh NMPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUYECKUX BEJIWYMH, NPH ITOM BBIOMpAThH
ONTUMAJIBHBIA CIOCO0 H3MEpPEeHUs M MCMOJIb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpeIHOCTeN
U3MEPEHU;

UCCJIEIOBATh 3aBUCHMOCTH MEXIy (U3MUECKUMU BEIWYMHAMHM C HCIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpH OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATh pE3yJibTaThl MOJYyYEHHOMH
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE TAONMIl U Tpa(UKOB, AeIaTh BHIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMSI;

coOro1aTh TpaBmiIa 0€30MacHOTO TpyJa MPU MPOBEACHUN HMCCICIOBAHUN B paMKax y4eOHOTO
HKCIIEPUMEHTa, Y4eOHO-UCCIEOBATENILCKOM U TMPOEKTHOW JEATENIbHOCTH C HCHOJIb30BaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB | JJA0OPATOPHOTO 00OPYIOBAHHS;
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pemiath pacy€THbIC 3a7jaud C SBHO 3aJaHHON (PU3MUECKONW MOJEINbIO, MCIONb3Ys (hrusnueckue
3aKOHBI U NIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJjaud BbIOUpPATh (PU3NYECKYIO MOJIENb, BBIAEIATH
¢u3nueckue BETUYMHBI M (OPMYIBI, HEOOXOMUMBIC JUIA €€ pElICHHs, MPOBOJAUTH pPAcCUEThl M
OLIEHUBATh PEAIbHOCTh M10JIy4€HHOI'O 3HA4€HUs (PU3MUECKON BETMUUHBI;

peliaTh KaueCTBEHHBIE 3a/Jauyd: BBICTPAUBaTh JIOTUYECKHM HEMPOTHUBOPEUYUBYIO LIETIOYKY
paccyKIeHU C OIIOPOM Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE 5BICHMS;

UCIIOJIb30BaTh MIPU PEIICHUH YYeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOUCKA, CTPYKTYpUPOBAHMs, WHTEpPHpPETAllMd U MPEACTaBICHUS Y4eOHOW M HAay4HO-TOMYJISAPHOU
uHpOpPMAaLIUY, TOJYYCHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPHUTUYECKH AHAIM3UPOBATH MOIY4aeMYIO
uHpopmaruio;

NPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHUE NPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHN >KM3HU Ui OOECTICUCHHS
0e30I1acCHOCTH NpU OOpaIlleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHM, Ui COXPAHEHUS
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOLLEH CpeIe;

paboTaTh B IpylNe C BBINOJHEHHEM DPA3JIMYHBIX COLHUAIBHBIX POJIEH, IIaHUPOBaTh padoOTy
IpyNIbl, palOHAIbHO pacHpeeiaTh 00S3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallUsX, AaJEKBaTHO OLCHMBAaTb BKJIAJ KaXJOr0 W3 YYaCTHMKOB TpYNIBI B PEIICHUE
paccMatrpuBaeMou poOIEMBI.

K xonny oOydyenus B 11 kJacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

J€MOHCTPUPOBATh HA IpHUMEpax pojb U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IPAKTHYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUNTHIBaThb TPAHULIBI  NPUMEHEHUS  HM3YYEHHBIX  (U3NYECKUX  MOJENeH:  TOYEeUHBIH
IIEKTPUYECKUH 3apsl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SAEpHAsi MOJENb aToMa, HYyKJIOHHas
MO/JIeJIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUEcKUX 3ajay;

pacrio3HaBaTh (U3MYECKUEe sIBIEHHUS (TpoLecchl) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM M KBAaHTOBOM (PU3HMKHU: 3JIEKTpUYECcKass MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEHCTBUSA TOKA, B3AaUMOJECHCTBHE MAarHUTOB, MIEKTPOMAarHUTHas UWHAYKLHNS,
JeICTBME MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM M JBIKYIIMKCS 3apsifl, 3J€KTPOMarHUTHBIE
KoJieOaHHUs W BOJIHBIL, MPSIMOJIMHEIHOE pPacHpOCTpaHEHUE CBETa, OTpakeHHe, IpeoMIICHHUE,
uHTepdepeHys, AMPpakuys U MOJIpU3alusl CBETa, JUCHEPCUsi CBETa, (POTOIEKTPUUECKUN YPPEeKT
(poTorddexT), cBeTOoBOE aBIE€HHME, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aroMa BOJAOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHas paJiMOAKTHUBHOCTb;

ONHKCBHIBATh M3y4YCHHBIE CBOMCTBA BelIECTBA (PIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOJAUMOCTH PA3JIMYHBIX Cpell) U AJIEKTPOMArHWTHBIE SIBICHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3MUECKUE BENWYHMHBL: 3JIEKTPHUECKUH 3apsijl, CUila TOKA, HJIEKTPUYECKOE HANpsKEHHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHHE, PAa3HOCTh MOTEHLHMATOB, AJIEKTPOJABMIKYIIAs cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO mouid, cuiaa Amrepa, cwia JIopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEprus
AIIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEpHoJ U YacToTa KosiebaHWil B KojebaTeIbHOM KOHTYpE,
3apsl M cuJa TOKa B TIPOILleCCe TapMOHHUYECKHMX 3JEKTPOMAarHUTHBIX KojeOaHWH, (OKycHOe
paccTosiHuEe U ONTHYEcKas Cuja JHMH3bI, NP ONUCAHUM MPABWIBHO TPAKTOBATH (U3NYECKUN CMBICI
UCTIOJIb3YeMbIX BEIMYUH, UX 0003HAYEHUs M €AMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
bu3nYeCKyI0 BEIMYMHY C APYTUMU BEIUYUHAMM;

OIMCHIBATh M3YUYEHHBIE KBAHTOBBIEC SIBJICHUS U MPOLIECCHI, UCHOJB3Yd (U3NUECKUE BETUUHUHBI:
CKOpPOCTh JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, SHEPIUs U UMIYJIbC (OTOHA,
nepuoj, MOojJypacmajga, 3HEPrHsl CBSI3M aTOMHBIX SI€p, NpPU ONMCAHWU IPaBWIBHO TPaKTOBAaTh
(Gu3n4ecKnil CMBICI MCIOJIB3YEMbIX BEIMYMH, MX O0003HAU€HMs] M €IMHMIBI, YKa3bIBaTb (POPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYIMMH BEIMYMHAMHU, BBIYUCIATH 3HAYCHUE
(U3UYECKON BEITMYUHBL;
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aHAM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBJICHUS, HCIONB3Ys (PHU3UYECKUE 3aKOHBI H
OpUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapajlIeIbHOIO COEAMHEHUS MPOBOAHUKOB,
3akoH  J[xoyns—JIeHma, 3aKkOH  DJIGKTPOMAarHUTHOM  MHAYKLUUH, 3aKOH  IPSAMOJIMHEHHOIO
paclpoCTpaHEHHsT CBETA, 3aKOHbl OTPAKEHUsSl CBETA, 3aKOHBI IIPEJIOMJIEHHs CBETa, YpPAaBHEHUE
OnnmreitHa 111 porodddexra, 3aKOH COXpaHEHHS SHEPrUH, 3aKOH COXPAHEHUS UMITYNbCA, 3aKOH
COXPaHEHMsI JIEKTPUYECKOT0 3apsijia, 3aKOH COXPaHEHUs MaccOBOr0 4YMcIa, nocTynarsl bopa, 3akoH
pPaIMOaKTUBHOTO pachaga, Npuh 3TOM pa3inyaTbh CIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OTIpeNeNIATh HalpaBJIeHUE BEKTOpAa MHIYKIIMM MAarHUTHOTO TOJI IMPOBOJHHKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHiia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBIMOJIHATh 3KCIIEPUMEHTHl II0 MCCIENOBaHHUIO (DU3MYECKMX SBIEHUH M IPOLECCOB C
UCTIOJI30BAaHUEM TIPSMBIX U KOCBEHHBIX W3MEPEHUI: MpU 3TOM (POpMyIupoBaTh MpodiieMy/3anaqy u
TUIOTEe3y Yy4eOHOro SKCIEpPHUMEHTa, COOMpaTh YCTAHOBKY W3 IPEJUIOKEHHOro 000pyIOBaHHUS,
IIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILECTBIIATh NMpPsIMblE U KOCBEHHbIE M3MEpEHUs (PU3MUYECKUX BEJIWYMH, NIPH ITOM BBIOMpAThH
ONTUMAIIBHBIA CIMOCOO W3MEPEeHHsT M HCIOJb30BATh M3BECTHBIE METOJBI OICHKH ITOTPEIIHOCTEH
W3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYHMH C UCIOJIB30BAHUEM TNPSMBIX U3MEPEHUI: MpH
3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3Y/bTaThl MOTYYEHHONH 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE TAOJHII U TPaPHKOB, A€TaTh BEIBOBI 10 Pe3yJIbTaTaM MCCIIETOBAHUS;

coOuroiaTh MpaBuila 0€30MacHOr0 TPyJAa MpH MPOBEJCHUU UCCIIEIOBAaHUM B paMKax y4eOHOro
AKCIIEPUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOW UM IMPOEKTHOW JAESTENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTr0 000PYA0BAHMS;

pemath pacyéTHbIE 3aJa4M C SIBHO 3aJaHHOM (U3MYECKON MOJEINbI0, UCTOJIb3Ys (U3NYECKUe
3aKOHBI M MPUHIIMIIBL, HA OCHOBE aHaJIM3a yCJIOBUS 3aJlaud BHIOMPATh (PU3MUECKYIO MOJEIb, BBIIEIATh
¢u3nveckue BETMYMHBI M (HOPMYIBI, HEOOXOAMMBIE Uisi €€ pEeIIeHHs, MPOBOAHUTH PACUETHl H
OLIEHUBATh PEAILHOCTH MOJyYEHHOT'O 3HAaUeHUS (PU3MUECKON BETMYMHBI;

pemaTh KadeCTBEHHbBIE 3a/layd: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTIOJIB30BaTh MIPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTHA JIJIS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEpPHpETAllMd U TPEACTaBICHUS Y4eOHOW U HAay4HO-TIOMYJISAPHOU
UHPOpPMALIUY, TIOTYYCHHOW W3 pa3IM4YHBIX MCTOYHUKOB, KPUTUYECKH AHAIH3UPOBATH ITOITY4aeMYIO
UHPOPMALIUIO;

OOBSICHATH TPHHIUIBI JACUCTBUS MAaIlWuH, NMPHOOPOB M TEXHHYECKHX YCTPOHCTB, pa3iyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NIPUBO/IUTH TIPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIOIB30BaTh TEOPETUYECKUE 3HAHHS 10 (U3WKE B MOBCETHEBHON >KM3HM Ui OOECTICUCHHS
0€30MacCHOCTH TNpH OOpAIIeHWH C NpUOOpaMHM MW TEXHUYECKHMMHU YCTPOHCTBAMHM, Ui COXPAaHEHUS
3JI0pOBBS U COOJIIO/IEHUS] HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;

paboTaTh B IpyNIe C BBIMOJHEHHEM DPA3IUYHBIX COLUAIBHBIX POJIEH, IIaHUpOBaTh padoTy
TPYIIIBI, PAallMOHAIFHO PacIpeNeNaTh 00S3aHHOCTH W TIAHWPOBATh JEATEIIEHOCTh B HECTaHIIAPTHBIX
CUTyallusX, aJeKBaTHO OILIEHMBATh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TPYNIbl B peIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMBbI CpeIHero 001ero od0pa3oBaHusi

10.1

10.2

JleMOHCTpHpOBaTh Ha TMpUMEpax pojib U MeCTO (GHU3UKH B (OPMHPOBAHUHU
COBPEMEHHOM HAy4yHOW KapTHHBI MHMpA, B PAa3BUTUM COBPEMECHHON TEXHUKU U
TEXHOJIOTHi, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH

YYuTHIBaTh TPAHULBI TPUMEHEHUS M3YYCHHBIX  (U3HUYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, MHEpUUalbHas cHcTeMa OTCuY€Ta, aOCOIIOTHO TBEPIOE
TE€JNO, WACAJIbHBIM ra3; MOJAEIU CTPOEHMS Ta30B, XKUAKOCTEH U TBEPABIX Tell,
TOUYCYHBIN ANIEKTPUUECKUI 3aps]l — P pelieHnH (HU3NUeCKUX 3a7au

10.3

10.4

10.5

10.6

Pacno3naBath (usuyeckue sBIeHUs (MPOIECCh) U OOBSACHATH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA U
3JIEKTPOJMHAMUKHA: PAaBHOMEPHOE U PABHOYCKOPEHHOE IMPSMOJUHEHHOE
JIBI)KCHUE, CBOOOJHOE TMAaJIEHHE TeJ, IABWXKEHHE IO OKPYKHOCTH, HHEPIIUS,
B3aumojeiicteue Ten; auddys3us, OpPOYHOBCKOE ABUKEHHE, CTPOEHUE
KUJIKOCTEH ¢ TBEPABIX TeJ, HW3MEHEHHE O00BbEMa Tel MpHU HarpeBaHUU
(oxJaXxkaeHuu), TEIJIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCAlUs, MIIaBlICHUE,
KpUCTAJUIM3AIUsI, KUTICHUE, BJIAXKHOCTh BO3/lyXa, MOBBIIICHUE AaBJICHUS Ta3a
IpU €ro HarpeBaHWM B 3aKpPbITOM COCYJE, CBSI3b MEXKIY IapaMeTpamu
COCTOSIHMSI Ta3a B M30IIpOLIECCax; AIEKTpU3aLUs Tel, B3aUMOJEICTBUE 3apsI0B

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, MCIIOJIB3Yys (1)1/131/I‘~IGCKI/I€ BCJIMYHUHBI:
KOoOpJAuHaTa, yThb, INEPEMCHICHUC, CKOPOCTb, YCKOPCHUC, MacCCa TCJia, CHJIA,
HMITYJIBC TCJIa, KHHCTUYCCKAs SHCPTHA, MOTCHIUUAIbHAA SHEPIrud, MEXaHNYCCKasd
pa60Ta, MCEXaHUYCCKasA MOIINHOCTL; IIPpU OIHUCAHHUU IIPABUIIBHO TPAaKTOBATH
(1)I/I3I/I'~I€CKI/H71 CMBLBICJI HMCIIOJIB3YEMBIX BCJIIMYHH, HUX 0003HAUYCHUS U CANHUIBI,
HaxoauTb (I)OpMYJ'ILI, CBA3BIBAIOMIUC TAHHYIO (I)I/IBI/ILIGCKYIO BCIIMYNHY C APYyTr'UMU
BCIIMYNHaAMU

OmnuceBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI H TEIUIOBEIE SIBJICHU A,
UCTIONB3ysl (U3MYECKHE BEIWYUHBI: JaBJICHHE Ta3a, TEeMIepaTypa, CpPeaHss
KHHCTHUYECCKAasAd OHEPrus Xa0THYECKOT'O ABUXCHUSA MOJICKYII,
CpEeIHEKBaJIpaTH4YHAsT CKOPOCTh MOJIEKYJ, KOJHYECTBO TEMJIOTHI, BHYTPEHHSSI
SHeprus, paborta Tra3za, KOAXDPHUIMEHT TOJIE3HOTO [EUCTBUSA TEIIOBOTO
JNBUTATENS; TPU OMHCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICTT
UCIIOJI3YEMbIX BEIIUYWH, UX OOO3HAYEHUS W EIUHUIBI, HAXOTUTh (OPMYIIHI,
CBA3BIBAIOIIUEC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUHY C JPYTUMH BECIIMYNHAM

OnuceiBaTh M3YyYEHHBbIE 3JEKTPUYECKHE CBOWCTBA BEIIECTBA U JJIEKTPHUUECKHE
SBJICHUA (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BEINYMHBI: HJIEKTPUUECKUH 3apsij,
JJEKTPUUYECKOE T10J1€, HANPsHKEHHOCTH MOJIs, MOTEHIMAll, Pa3HOCTh MOTEHILIUAJIOB;
OpU ONUCAaHUM MPABUIBHO TPAKTOBATH (U3MUYECKUH CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAUeHUS W €AMHMUILIbI; YKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE
JTAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMHU BEIMYMHAMHU

10.7

AHATM3UPOBATh (PU3WYECKUE TMPOLECCHl U SBICHUS, HCIONB3YyS (U3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro Tsarotenud, I, II u Il 3akonsr HetoToHa,
3aKOH COXPAHEHHMS MEXAaHWYECKOM SHEpPruM, 3aKOH COXPAHEHHUS HUMITYJIbCa,
MPUHITUIT CYTEPIIO3UITUN CUJI, TIPUHIIUI PABHOMPABHS WHEPIHUATBHBIX CHCTEM
OTCU€Ta; MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO0 CTPOEHUSl BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KHHETHIECKON YHEPTUU TETIOBOTO JBUKEHUS MOJIEKYJ C
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Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

10.8

a0COIIIOTHOW TeMIIepaTypoOH, IIEPBhIi 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHCHHSI
AIIEKTPUYECKOTO 3apsifa, 3akoH KysjoHa; Hpu 3TOM pasiauyaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE M YCIOBHS (TPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIC NMPHHIUIBI JICHCTBHS MAIUH, TIPUOOPOB M TEXHHUUECKUX

YCTPOMCTB; pa3IuyvaTh YCIOBUS MX OE30MACHOTO UCTIOIB30BAHUS B TOBCETHEBHOMN
KU3HU

10.9

BBINONHATE  3KCIIEPUMEHTHl 110 HMCCICIOBAHUIO (U3UYECKUX SBICHUUA |
MIPOIIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPCHHIA, MPU ITOM
dbopmyaupoBath mpoOiemMy (3agady) W THUIOTE3Y YYEOHOrO OIKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYJOBaHUS, MPOBOAHWTH OMBIT H
(bOpMyYITHPOBAThH BHIBOJIBI

10.10

OCYH_IGCTBJ'IHTB IMpAMBIC WU KOCBCHHBIC HU3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCIIMYMH, IIpH
95TOM BI)I6I/IpaTI) ONTUMAJIBHBIN CIIOCO0 HN3MCPCHUA U HCIIOJIb30BAaTh HM3BCCTHBLIC
MECTOABI OLICHKHA HOFpCIlIHOCT@fI HSMepeHI/Iﬁ

10.11

10.12

Hccnenosath 3aBUCHMOCTH  MEXIy  (PU3NYECKUMU BEIIMYUMHAMM C
WCIIOJb30BAHUEM MPSIMBIX M3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
dbukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3MUECKHX BEIHYMH B
BUJIE Ta0HII U TPadUKOB, JIeTaTh BBIBOIBI IO PE3yJIbTaTaM HCCIICTOBAHUS

CoOumoiaTe TpaBuia OE30MACHOTO Tpyna MPU TPOBEACHUHM HUCCIICOBAHHNA B
paMKax y4eOHOTo OSKCIIEPUMEHTa, Y4eOHO-HCCIIEI0BATEILCKOW M TMPOEKTHOM
JESATETLHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JTaOOPATOPHOTO
o0opynoBaHus

10.13

10.14

10.15

Pemats pacu€rHble 3a7aun ¢ SBHO 3aJjaHHOW (PU3MUECKON MOJEIBIO, UCTIONb3YsI
¢du3nUeckre 3aKOHbI M IPUHLUIIBI; HA OCHOBE aHAJIN3a YCIOBUS 3alaudl BIOMpATh
¢u3nyecKkyro MoJielb, BBIACNATH (QU3NYECKHE BEJIWYUHBI U (DOPMYIHI,
HeoOXouMble JUIsl €€ peleHHs, MPOBOJAUTh PacuéThl M OLIEHUBATh PEaJbHOCTD
MOJIyYEHHOT0 3Ha4Y€HUs (PU3UUECKON BEIUUUHBI

Pemarh kadecTBEHHBIC 3aJja4d: BBICTPAWBATH JIOTHUECKH HETPOTHBOPEUYUBYIO
[ENOYKY PacCyXACHHI C OMOpOil Ha W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue IBIeHUs

Hcnonp3oBath mpu pemieHnn y4eOHBIX 3a/lad COBPEMEHHbIE MH(POPMAIMOHHbIE
TEXHOJIOTMH IS IIOMCKA, CTPYKTYPUPOBAHUsA, UHTEPIPETALIMU U IIPEICTABICHUS
yueOHOM W Hay4YHO-TIOMYJISIpHOW HHDOpMaLMK, MOJYYEHHOW U3 pPa3IMYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydaeMyro HH(OpMaIuio

10.16

[IpuBoauTH MpHMEpHI BKJIAZAa POCCUHCKUX M 3apyOeXHbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOUIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp3oBaTh TEOpeTHUECKUE 3HAHUA MO (pU3MKe B MOBCEAHEBHOW KM3HM IS
oOecnieueHrs 0€30MacCHOCTU NpHU OOpalleHHH ¢ MpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMH, JUI COXPAHEHUS 3/I0POBbs M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpee

PaGorate B Tpymnme C BBINOJIHEHHEM pa3jMYHBIX COIMAIBHBIX pOJeH,
TUTAHAPOBATh PabOTy TPYIIBI, PAIMOHATIBHO pPACIPEAENsATh OOS3aHHOCTH W
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJIeKBAaTHO
OLICHMBATh  BKJaJ KaXIOTO M3 YYaCTHUKOB TIpPYyNNbl B  pElICHHE
paccMaTpuBaeMOi IpoOIeMbl




11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara
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11.2

11.3
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IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMeEpax pojb U MeCTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4HOW KAPTHUHBI MHPA, B Pa3BUTUU COBPEMECHHOW TEXHUKU H
TE€XHOJIOTHH, B MPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTb U €JUHCTBO
¢du3nUecKkoil KapTHHBI MUpa

Y4YUTHIBaTh TPAHUIIBI IPUMEHEHHS U3yYCHHBIX (PU3MUYECKUX MOJEIEH: TOUCUHBIH
JJICKTPUYECKUN 3apsll, slepHas MOJEIb aTOMa, HYKJIOHHAass MOJENb aTOMHOI'O
Spa TPy pelIeHud (PU3MUECKUX 3a1a4

Pacno3naBare ¢usnveckue sBiIeHUs (TMPOLECCH) M OOBSCHATH WX HAa OCHOBE
3aKOHOB  JJIGKTPOAMHAMHMKM M KBAaHTOBOM  (U3MKM:  3IIeKTpUYecKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE NIEHCTBHUS TOKa,
B3aMMOJICIICTBME  MAarHMTOB,  DJJEKTPOMAarHUTHAas  WHAYKLUHWA,  JelcTBue
MarHUTHOTO TIOJS Ha TPOBOAHMK C TOKOM W  JBWKYIIUICS  3aps,
9JIEKTPOMArHuTHbIE KOJIEOAHUS M BOJIHBI, IMPSIMOJIMHEHHOE pacHpoCTpaHEeHue
CBETa, OTPaXCHUE, NPEIOMIICHUE, HHTepPEepeHINs, TUPPAKIUSI U TIOIAPH3AIHS
CBETa, JIucIiepcust cBeta, GoTtodnekrpuueckuii 3gdekt (hoTodaddekr), cBeToBOE
JIaBJIeHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS
U UCKYCCTBEHHAs paJIM0aKTUBHOCTb

11.4

11.5

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BeEIIECTBa (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJCKTPUYECKYI0  MPOBOJMMOCTb  pa3IMYHbIX  Cpel) U
AJIEKTPOMAarHUTHbIE SIBIEHUS (TIPOLECCHI), UCHOIb3Yd (pU3HUECKUe BETUYMHBIL:
DIIEKTPUYECKUH 3apsif], CHJIa TOKA, DICKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh mnoTeHnManoB, IJC, pabota TOKa, HHIYKIHS
MarHuTHOTO 1oJisA, cwia Ammepa, cwia JlopeHna, MHAYKTMBHOCTh KAaTYIIKH,
SHEPIHUs MEKTPUYECKOT0 U MarHUTHOI'O IOJIeH, MEPUOI M YacToTa KojeOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsii M CWiIa TOKa B IPOLIECCE I'apMOHUYECKUX
AJIEKTPOMAarHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSIHHE M OITHYEcKas Cuia
JUH3bl; TpPU  ONHUCAHUU TPABUIBHO TPAKTOBaTh (UINYECKUH  CMBICIH
UCITOJIb3YEMBbIX BEIWYMH, MX O0O03HAUEHHUS U €IUHMIIbI;, yKa3blBaTh (DOPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMU

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIE SIBJICHHUS W IIPOLECCHI, HCIOIb3YS
¢u3nyecKkue BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, PHEPrUsi U UMIYJIbC (OTOHA, MEepUo] MOJypacrajga, dHEPrus
CBSA3M ATOMHBIX SJ€P; MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICT HCHOJb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS M EIUHUIIBI; YKa3bIBaTh
bopMynbl, CBSA3BIBAIOUIME JAHHYIO (HU3UYECKYI0 BEJIWYUHY C JPYTrUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3MUECKON BEJIUYMHBI

11.6

AHanu3upoBaTh (U3MYECKHE MPOIECChl U SBICHHS, HCHOIb3yd (usnueckue
3aKOHBI U IPUHLHUIIBL: 3aKOH OMa, 3aKOHBI TOCIIE0BATEIBHOIO U MapajieIbHOTO
COEIMHEHUS NIPOBOJHUKOB, 3aKOH JIkoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOU
MHAYKIIUU, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPAHEHHUs CBETA, 3aKOHbBI OTPasKEHUs
CBETa, 3aKOHBI MPETOMJICHUS CBETa, ypaBHeHUe DHHIITEeHA 1u1d GoTorddexTa,
3aKOH COXPAaHEHHMS DHEPTUHU, 3aKOH COXPAHEHHUsI MMITYJbCa, 3aKOH COXPAaHECHMS
ANEKTPUYECKOr0 3apsiia, 3aKOH COXPaHEHHS MacCOBOIO YHCIA, IOCTYJIATHI
bopa, 3akOH paauMOaKTMBHOIO pacmnaja; MpU 3TOM pa3jiMyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €0 MaTEMaTHUECKOE BBIPAXKEHHUE U YCIIOBUS (TPaHUIIBI,
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00J1acTH) MPUMEHUMOCTH

11.7

OHpGI[eJISITB HaIlpaBJICHUC BCKTOPAa MHAYKIIMU MArHuTHOI'O IIOJIA IMPOBOJHHKA C
TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

11.9

11.10

11.11

CTpouTh W ONUCHIBATh M300paKEHHE, CO3/1aBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOM
JIMH301

BBINONMHATE  3KCIEPUMEHTHI 110  HMCCJICIOBAHUI0 (U3NYCCKUX SBICHHUA |
NPOIIECCOB C HCIOJIB30BAHUEM MPSMBIX M KOCBCHHBIX WM3MEPECHHUH; TPU 3TOM
dbopmynupoBark mnpobiemy (3amady) W THUIOTE3y Y4eOHOTO JKCIEPHUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OpYyIOBaHUs, NMPOBOJUTH OMBIT M
(GhopMyIUPOBATH BHIBOIBI

OcylecTBisITh NMpSIMBIE U KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEIMYUH; MpPU
3TOM BBIOMpATh ONTHMAJbHBIN CIIOCOO M3MEPEHUs M UCIOJb30BATH HU3BECTHBIC
METO/IbI OLICHKH ITOIPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCMMOCTH (PU3UYECKUX BEJIWYUH C MCIOJIB30BAHMEM MPSAMBIX
U3MEPEHUl; pU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATH pe3yJbTAThI
MOJIyYCHHOW 3aBUCHMOCTH (DM3MYECKMX BEIMYMH B BHJAE TaOiHI U rpaduKoB,
Jle1aTh BBIBOJBI 110 PE3YJIbTaTaM MCCIIEIOBAaHUS

11.12

Cob6mronaTte mpaBmiia 6€30MaCHOTO TpyAa MPU MPOBEICHUM HUCCIEAOBAaHUN B
paMKax Y4eOHOTO JKCIEPHUMEHTa, Y4eOHO-HCCIICOBATEILCKOW U TPOEKTHOM
NEATCTLHOCTH  C  HCIOJIB30BAHHEM  U3MEPHUTCIBHBIX  YCTPOWCTB U
1abopaTopHOro 000pyAOBaHUS

11.13

Pemate pacuérHble 331a4Ml ¢ SBHO 3aJJaHHON (PU3UYECKOM MOJENbIO, CHOIb3Ys
¢usnuyeckue 3aKOHbl W MPUHLUIBI, HAa OCHOBE aHalM3a YCJIOBMS 3aJayu
BBIOMPATh (U3UYECKYIO MOJEIb, BBLACTATh (pU3HUecKre BEITUUYUHBI U (HOpPMYIIbI,
HeoOXoauMbIe ISl €€ pellleHus, MPOBOJUTh Pacdy€Thl U OLIEHHWBATH PEaJbHOCTh
HOJY4EHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBI

11.14

PemaTte kauecTBEHHBIE 3a/layd: BBICTPAMBATh JIOTMYECKHM HENPOTHUBOPEUYUBYIO
HEMOYKY PACCYKJICHUM C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue BICHU

11.15

11.16

Hcnonb30BaTh NMpH pelieHUH y4eOHBIX 3a/1ad COBpEMEHHble MH(OPMAalMOHHbIE
TEXHOJIOTMM JIJIS ITIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNH U NPEACTABICHUS
y4yeOHOI W Hay4yHO-NOMYJSPHOM HHpOpMalIMK, MOJYYEHHOH H3 pPa3IMUHBIX
MCTOYHUKOB; KPUTHUECKH aHAIU3UPOBAThH MOJTy4yaeMyto HH(pOpMaInio

OOBSACHATH MPUHLMIIBI JEHCTBUS MAIIUH, MIPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nyaTh yCIOBUS MX O€30MaCHOTO UCIOIB30BAHUS B IOBCEAHEBHOM KHU3HU

11.17

11.18

[IpuBoauTH MpHMEpHI BKJIAAA POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOILIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOT UM

Hcnonp30BaTh TeOpeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XKWU3HU IS
oOecrieyeHHs 0€30MaCHOCTH MpH OOpalleHUH ¢ MpUOOpaMM U TEXHHUUECKUMHU
yCTPOMCTBAMH, NIl COXPAHEHUSI 3[JOPOBBS U COOJIOJIEHUSI HOPM 3KOJIOTHYECKOTO
NIOBEJICHUS B OKpYXalolleH cpene

11.19

Pabotath B rpymnme ¢ BHITOTHEHUEM PA3IUYHBIX COIMATBHBIX POJICH, TUIAHUPOBATh
paboTy TpyNmbl, paMOHATBHO pACIpEeAesiaTh OOS3aHHOCTH M TUIAHUPOBATH
NEeSITeIbHOCTh B HECTAHAAPTHBIX CHTYallUsX, aJCeKBATHO OIICHUBATh BKIIAJ
KaXJI0OT0 U3 YYACTHUKOB TPYIIIBI B PELICHHUE pacCMAaTPUBAEMOM MTPOOIIEMbI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
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10 KUIACC
Kon Kon
pazzera npoBepsieMoro IIpoBepsieMbie 31eMeHTBI COAePKAHMS
JJIeMeHTa
OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A
®usuka — Hayka o0 npupone. Hayuneie wMeToAbl IO3HAHUA
11 OKpy»Karomero mupa. Poib 3kcnepumeHTa M TEOpUHM B IpoLecce
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pr3mke
1 MopnenupoBanue (Qusuueckux sSBICHMM U mpoleccoB. HayuHbie
runore3bl. @U3NYECKue 3aKOHbI U TEOpUU. ['paHULbl TPUMEHHMOCTH
1.2 (uzmveckux 3akoHoB. [IpuHium coorBeTcTBUA. POth 1 MecTO pu3uku B
(GbopMHpOBaHMM  COBPEMEHHOW  HAydyHOW  KapTUHBI  MHpa, B
MPAKTUYECKOU JI€ATEIbHOCTH JIFOIeU
2 MEXAHHUKA
KMHEMATHUKA
211 Mexanunyeckoe — aBukeHHE.  OTHOCUTEIBHOCTh ~ MEXaHUYECKOIO
nBuxeHust. Cucrema orcuéra. TpaekTopus
[Tepemernienue, CKOPOCTh (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
212 YCKOPEHHE MAaTepUaJbHOM TOYKH, HX MPOEKIMH HAa OCH CHCTEMBbI
koopauHaT. CliojkeHue NepeMelieHU U CII0KEHHE CKOPOCTel
PaBHOMEpHOE W  pPAaBHOYCKOPEHHOE MNPAMOJUHEHHOE JIBUKCHHE.
2.1.3 I'paduku 3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOpPEHHs, IYTH H
MepeMenIeHUs] MaTepUaIbHOM TOUKH OT BPEMEHHU
21.4 CBobogHoe najzieHne. Y cKopeHrne CBOOOTHOTO MaIeHus
2.1 KpuBonuneiinoe nBuxeHne. PaBHOMEpHOE ABM)KEHHE MaTEpHAIBHOU
2.15 TOYKM II0 OKPYKHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAas CKOpOCTb.
Ilepuon u yactora. LleHTpOoCTpEMUTENBHOE YCKOPEHUE
216 TexHnuyeckue ycTpolcTBa: CIIMAOMETP, IBUKEHUE CHAPSAOB, LIETHbIE U
peMeHHbIE Tiepeaadn
[Ipaktuueckne  pabotbl.  M3MepeHne  MIHOBEHHOM  CKOpPOCTH.
HccnenoBanue COOTHOIIEHUS MEXY NYTSAMH, IPONACHHBIMU TEJIOM 32
217 IIOCJIEI0BATEIIbHBIE paBHBIE TPOMEJYTKH BPEMEHH  1pH
PaBHOYCKOPEHHOM JIBMJKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOW HYIIIO.
WN3yueHne JBWKEHHs IIApUKa B BA3KOM KUAKOCTH. H3ydeHwue
JIBM)KEHUS Tea, OPOLIEHHOT0 TOPU30HTAIBHO
JNHAMUKA
291 [Ipuanun ortHocutenbHOCTH [aymmmes. IlepBeii 3akoH  HproToHa.
HNuepuuanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3axkoH HproTOoHa 11 MaTepuanbHOW TOYKM B HMHEPLMATBHOM
2.2.3 cucreme orcuéra (MCO). Tpernii 3akoH HproTOHa I1s1 MaTepuatbHBIX
TOUEK
2.2 294 3akoH BcemHMpHOro TsaroreHus. Cuna Tsxectu. [lepBas kocMuueckas
o ckopocTh. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIbXEHUS U CUJIa TPEHUs
2.2.6 nokos. Koadgdunuent tpenus. Cuna CONMPOTHBICHHS TPHU JBIKCHUH
TENa B KUAKOCTH WM ra3e
297 [MocrynatensHOe ¥ BpalaTeIbHOE JBUKEHHE a0COTIOTHO TBEPIOTO
Tena




25

Kox Kon
paszena nposepsiemoro IIpoBepsieMble 31eMeHTBI COAePIKAHUS
3JIEMEHTa
208 MOMEHT CuJIbl OTHOCHTENIBHO OCH BpaumeHus. Ilnedo cunbl. YcmoBus
paBHOBecust TBEpAoro Tena B MCO
299 TexHuyeckue ycTpoWcTBa: MOANUIMITHUKU, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB
[Ipaktudeckue paboThl. M3yueHue nBUXKEHHS OpycKa MO HAKIOHHOM
IUIOCKOCTH  MOJ  JACWCTBUEM HECKOJIbKUX cui. MccnemoBaHue
2210 3aBUCHMOCTH CHUJI YIPYTrOCTH, BO3HUKAKIIUX B AcGopMUpyeMOn
NpYyXUHE M PE3UHOBOM oOOpaslie, OT BEIMYMHBI WX JAepopMaliuu.
HccnenoBanue ycinoBui paBHOBECUS TBEPIOIrO TeEJd, MMEIOLIETO OCh
BpalieHus
3AKOHbI COXPAHEHU S B MEXAHUKE
231 Nmnynsc maTepuanbHOM TOYKHM, CHUCTEMBI MAaTE€pUAIbHBIX TOYEK.
NMmynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpanenus umiynbca B UCO. PeakTuBHOE JBHKEHUE
2.3.3 PaboTa crtb
234 MOILIHOCTE CHAIBI
235 KI/IHGTI/I‘-IGCK&IZI SHEpPIrWs  MaTepHalbHOM  TOukM. Teopema o0
KHHETUYECKOU SHEPTUU
[lorenumansHass  sHeprus.  [loTeHumManpHas  SHEPrUsl  YIOPYro
23 2.3.6 neOpMUPOBAHHON TIPYXHUHBL. [loTeHIMANbHAS JHEPrUsl Tena BOJIM3H
MOBEPXHOCTU 3eMJITU
[loTenumnaneHple W HENMOTEHUHUANbHBIE CHIBL. CBs3b  pabOTHI
2.3.7 HETIOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKONW SHEpPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTruun
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI
239 TeXHquCKIZIe YCTPOMCTBA: JIBMDKEHHE pPAKET, BOAOMET, Korep,
MPYXUHHBIA TUCTOJIET
[Ipaktrueckue paboTel. M3ydeHue CBsSI3U CKOpPOCTEH Teln TIpH
2.3.10 Heynpyrom ynape. VccnenoBanue CBsi3U paOOTHI CHIIBI ¢ M3MEHEHUEM
MEXaHHUYECKON YHEPTUH Tena
3 MOJIEKVJISAPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIO)KEHHUS ~ MOJIEKYJSIPHO-KUHETUYECKOW  TEOpPHH.
311 bpoynoBckoe gBmxkenue. ubdysms. Xapakrtep ABUKEHUA W
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
312 Mo;:v[enn CTPOEHHUSI Ta30B, KUJIKOCTEH M ’EBép,Z[BIX Ten U OOBsSCHEHHE
CBOMCTB BEIIECTBA HA OCHOBE ITHUX MOJIEIICH
3.1.3 Macca monekyi. KomndectBo BemiectBa. [ToctossHHas ABoraapo
31 314 TenoBoe paBHOBecue. Temmneparypa u e€ wusmepenue. Illkama
temnepatyp Llenbcus
315 Mogens WJICANBHOTO  Tasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU UACAIBHOTO raza
316 AOcomroTHasl TeMIeparypa Kak Mepa CpelHel KHHETHYECKON IHEepPrHH
o TEIUIOBOTrO JABMKEHMS yacTull rasa. [llkama remnepatyp KenbBuna
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa
318 l'azoBble 3akoHBl. M30mporecchl B uiealbHOM ra3e C MOCTOSHHBIM

KOJIMYECTBOM BEIIIECTBA: M30TEpMa, N30X0pa, n3odapa
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Kox Kon
paszena "MPOBEPsEMOro ITpoBepsieMble I1eMEHTbI COAePKAHUS
3JIEMEHTa
3.1.9 TexHu4yeckue yCTpoHCTBA: TEPMOMETP, OapoMeTp
[IpakTuyeckne paboThl. M3MmepeHne Macchl BO3AyXa B KJIACCHOU
3.1.10 komHare. MccneqoBanue 3aBUCUMOCTH MEXTy TTapaMeTpaMU COCTOSTHUS
pa3pex’eHHOTO ra3a
OCHOBbBI TEPMO/IMHAMUKHA
321 Tepmonunamuyeckas cUcTeMa. Buytpennss SHEPrust
TEPMOAMHAMHYECKON CHCTEMBI U CITOCOOBI €€ H3MEHEHHUS
392 KonuyectBo Temnotsl U pabora. BHyTpeHHsS SHEPrHsi 0JTHOATOMHOTO
UJeaIbHOTO Ta3a
Bunel Temnonepenauu: TEMJIONPOBOJHOCTh, KOHBEKIIUS, H3Iy4YCHHE.
3.2.3 TermmoémkocTe Tena. YaenpHas TEMIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBa TEIUIOTHI MPH Terionepeaayue
[lepBpiii 3akoH TepMmoauHaMHUKH. [IpuMeHeHHE MEepBOro 3aKOoHA
3.24 TEPMOJIMHAMHUKH K wu3omporneccaM. ['padudueckas HHTEpIpeTanus
3.2 paboThI Ta3a
TennoBeie MamuHbl. [IpUHLOKINBI  TEHCTBUS  TEIUIOBBIX  MAIIMH.
325 [IpeoOpa3oBanusi PHEPTUHM B TEIUIOBBIX MarmmHaxX. KoaddummeHT
none3noro aeicteus (manee — KIT/) termoBoit mammusl. [ukin Kapao
u ero KII/{
Bropoit 3akoH TepmoauHamuku. HeoOpaTUMOCTh mpoleccoB B
3.2.6 npupoae.  TeruioBble  JBHTaTeM.  DKOJOTUYCCKUE  TPOOJIEMBI
TEIJIO9HEPTeTUKH
327 TexHuueckue ycTpoicTBa: ABUraTelb BHYTPEHHETO CrOpaHusi, ObITOBON
XOJIOAMIIBHHUK, KOHJAUIIMOHEP
3.2.8 [IpakTuueckue padotsl. U3MepeHue yaeabHOM TenI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEIHLIECBA. ®A30BBIE ITEPEXO/IbI
[TapoobOpazoBanue u koHaeHcaius. Vcrnapenwe u kumneHue. Y aeiabHas
3.3.1 TEeMJIoTa MapooOpa3oBaHMs. 3aBUCHMOCTb TEeMIIEpaTypbl KHIIEHHS OT
JIaBJICHUS
3.3.2 AOCOIOTHAS M OTHOCUTENNbHAS BIAXHOCTh BO3yxa. HachlmeHHblIii map
333 TBégnoe tesno. Kpucrammmueckue u amop¢Hble Tena. AHM30TPONHS
33 CBOMCTB KpucTaiuioB. JKuakne kpuctauibl. COBpeMEeHHBIE MaTepUaITbl
' 334 [lnmaBnerne ¥ KpUCTAUIM3aNUs. YAelnbHas TeIUIoTa IUIABJICHUS.
Cybnumarus
3.35 VYpaBHeHHe TemI0BOro H6anaHca
TexHuueckue yCTpOWCTBA: TUTPOMETP U TCHUXPOMETpP, KaJlOPUMETD,
3.3.6 TEXHOJOTHH TOJYYEHHUsS] COBPEMEHHBIX MAaTepualioB, B TOM UHUCIE
HaHOMaTepHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue paboTel. Mi3Mepenue BIa)XKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anusi Tell. JJNEeKTpUYecKud 3apsa. J[Ba Buaa SIEKTPUYECKUX
3apsi/I0B
4.1 4.1.2 [IpoBOAHMKH, AUBJIEKTPUKH U MOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

4.1.4 BsaumoperictBue 3apsiioB. 3akoH Kynona
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Kon
pazaena

4.2

Kon
npoBepsieMoro IIpoBepsieMble 21eMeHTBI COAePKAHMS
JJIeMeHTa
Onekrpuueckoe 1mosie.  Hanmpsok€HHOCTH — JIEKTPUYECKOTO  TOJIS.
4.1.5 [Ipunuun cynepno3uuuu. JIMHUM HaOpsSKEHHOCTH SJIEKTPUUYECKOIO
10JIs
416 Pabora cun osnekrpocrarmueckoro moins. [lotenuuman. PasHocTb
MMOTEHIIMAJIOB
417 [IpoBOIHMKM W JUAJIEKTPUKUA B IOCTOSTHHOM 3JIEKTPUUYECKOM IIOJIE.
JlmsnexTpudeckasi IpOHULIAEMOCTD
418 DIEKTPOEMKOCTb. Konpnencarop. OJEKTPOEMKOCTh  ILJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHKEHHOT0 KOHIEHCAaTopa
Texunueckue yCTpOHCTBA: AJEKTPOCKOTI, AIIEKTPOMETP,
419 JJICKTPOCTaTHUECKas  3alluTa,  3a3eMJICHHE  JJEKTpOnpuOOpoB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED
4.1.10 [IpakTrueckue paboTsl. U3mMepenne 31eKTpoEMKOCTH KOHIEHCATOpa

IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX

VYcaopus CymICCTBOBAaHHUA  ITOCTOSAHHOI'O SJICKTPHUYCCKOIO  TOKa.

421 .
Hctounuku Toka. Cuna toka. IlocTossHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma 17151 yyacTka Lenu
4.2.3 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AEIbHOE COIPOTUBIIEHUE BELIECTBA
424 [locnemoBarenbHOe,  MapajuielbHOE,  CMEIIAHHOE  COEJAMHEHHE
IIPOBOJIHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoABIKyas cuia (ganee — 3J(C) 1 BHyTpeHHEe COIPOTUBIIEHUE
4.2.7 HMCTOYHHMKA TOKa. 3akoH OMa i MOTHOM (3aMKHYTOW) 3JIEKTPUUECKOU
uenu. Koporkoe 3ambikanue
4128 DJNEeKTpOHHAsT TPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBHCHMOCTH
COIIPOTHUBIIEHUS] METAIIJIOB OT Temriepatypbl. CBEpXIPOBOIUMOCTh
4.2.9 OnexTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TyYKOB
ITonympoBonnuku. CoOcTBeHHass MW HpUMECHas MPOBOJUMOCTb
4.2.10 noTynpoBoHUKOB. CBoiicTBa p-n mnepexona. [lomynpoBoaHHKOBEIE
puoopsI
4211 DNEeKTpUYeCKUi  TOK B OJEKTPOJMUTAX.  DIEKTPOIUTHYECKas
JTcconranus. JIEKTPOIIN3
DIIEKTPUYECKUH TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN
4.2.12 paspsa. PasnuyHble THUNBI CaMOCTOATENBHOTO paszpsaa. MomHus.
[Ina3zma
TexHuueckue  ycTpoHCTBa:  ammepMmerp, BOJIBTMETp,  peocTarT,
WCTOYHHUKH TOKa, DIIEKTPOHATPEeBATEIbHEIC puOOpHI,
4.2.13 AJIEKTPOOCBETUTENbHbIE  MPHUOOPBI,  TEPMOMETP  CONPOTHBIICHUS,
BaKyyMHBIN TTMO]T, TEPMHUCTOPHI " (boTope3ncTopsl,
MIOJTYITPOBOIHUKOBBIN IMO]1, TAJIbBAHUKA
[Ipaktuyeckne  paGoTbl. M3ydyeHue  CMEHMIAaHHOTO  COEJAMHEHUS
4214 PE3UCTOPOB.

N3mepenne D/1C ncTOUHMKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHHUS.
Hab6mronenue anexrponausa
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11 KJIACC
Kon Kon
paszena npoBepsieMoro IIpoBepsieMbie 31eMEHTBI COIePKAHMS
JJIeMeHTa
4 OJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
43.1 [TocTrossHHBIE MAarHUTHL. B3auMo1elicTBUE MTOCTOSIHHBIX MAarHUTOB
MarnutHoe mose. Bektop MarHuTHOM MHAyKUMM. [IpmHDmn
4.3.2 cynepno3unuu. JluHuu wMarHuTHOM uWHAyKUuU. KapTtuHa auHUN
MarHMTHON WHIYKITUU TIOJIS IIOCTOSTHHBIX MarHUTOB
MarnutHoe 1ON€ IPOBOJHMKA ¢ TOKOM. KapruHa JmHMNA 104
433 JUIMHHOTO  NPSAMOTrO MNPOBOJAHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. BzaumopelictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuiia AMniepa, €€ MOJlyJib M HallpaBJICHHE
435 Cuna Jlopenna, e€ Moaynb U HampaBieHue. [[BrkeHHE 3apsKeHHOU
YaCTHUIIBl B OAHOPOJAHOM MarHuTHOM noJe. Pabota cuiter Jlopenma
4.3.6 SIBICHHE IMEKTPOMATHUTHOW WHYKITHH
4.3 4.3.7 [ToTok BeKTOpa MArHUTHOW UHAYKLIUU
4.3.8 O/J1C unaykuuu. 3aKOH 31EKTPOMarHUTHOM MHAYKuuu Papanes
439 BuxpeBoe anekrpuueckoe mone. DJIC HMHAYKIMH B MPOBOIHHKE,
JBIDKYIIEMCS TIOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM T10JIE
4.3.10 [IpaBuiio Jlenna
4.3.11 NunyktuBHOCTD. SIBNeHne camounaykuun. DJ[C caMOuHIyKIII
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM
4.3.13 ONEeKTpOMAarHUTHOE I0JIE
TexHuueckue yCTpOMCTBA: TOCTOSHHBIE MArHHUTBI, 3JEKTPOMATHUTHI,
4.3.14 IEKTPOJBUTATENb, YCKOPUTENN 3JEMEHTApHBIX YaCTHIL, WHIYKIMOHHAs
neyb
[IpakTuueckue padoTel. 3ydeHre MarHUTHOTO TOJISI KATYIIKH C TOKOM.
4.3.15 HccnenoBanue nevcTBUs NOCTOSHHOIO MArHUTAa Ha PAMKY C TOKOM.
HccnenoBanue siBIEeHUS SIEKTPOMArHUTHOW WHIYKIIMH
5 KOJIEBAHUSA 1 BOJIHBI
MEXAHWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
511 Konebarenpnast cucrema. CpoOoanbie KoneOanus. ['apMoHuueckue
kosnebanus. [lepuon, yactoTa, ammutyaa u ¢asza konedbanui
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTH4eCKUil MassTHUK
513 VYpaBHeHHEe  TapMOHHMUYECKMX  Konebanuii. KuHemaTudeckoe u
JTUHAMHAYECKOE OTTMCaHUE KOJIeOaTeTbHOTO ABUKEHUS
[IpeBpamienue HSHEpPruM TPU TAPMOHHUYECKUX KoJjieOaHusx. CBs3b
5.1 514 aAMIUTUTYBI  KOJIEOAHWH MCXOJHOM BENWYMHBI C aMIUIUTYIaMHU
Koje0aHuil €€ CKOPOCTU U YCKOPEHHUS
Konebatenpusiii kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJeOaHUs B
515 UJealTbHOM KoJIe0aTeIbHOM KOHTYpE. Amnanorus MEXIY
MEXaHUYECKUMU U DJIEKTPOMarHUTHbIMH KojeOanusmu. dopmyna
TomcoHa
5.1.6 3aK0H COXpaHEHUs YHEPTUU B UICATLHOM KOJIe0aTeTbHOM KOHTYpE
51.7 BriHyX/1eHHBIE MexaHWueckue KoisieOanus. Pe3onanc. PeszonaHcHas
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Kox Kon
paszena nposepsiemoro IIpoBepsieMble 31eMeHTBI COAePIKAHUS
3JIEMEHTa

KpuBasi. BeIHYX/IEeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHNSI.

5.1.8 [Tepemennsbiit Tok. CHHYCOMIANTbHBIN IEPEMEHHBIN TOK.

519 MOoOmHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JEeHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAIPSHKEHUS
Tpancopmarop.  IIpomsBoacTtBo, mepemaya U MOTpediIeHHE

51.10 ANEKTPUYECKON HHEPruu. DKOJIOTHYECKHE PUCKH TpPU MPOU3BOJACTBE
3JIEKTPUYECKOM AHepruu. KynbTypa UCIIONb30BaHUs 3JIEKTPOIHEPTUH B
MTOBCETHEBHOM JKU3HU

5111 TexHudeckue ycTpoicTBa: ceiicMorpad, dSJIEKTPHUYECKHUH 3BOHOK,
JIMHUM 3JIEKTponepeaad
[Ipaktuueckue pabdotsl. McciaenoBanue 3aBUCUMOCTH MEPUOAA MAaJIbIX

5112 KojeOaHuWi Tpy3a Ha HUTH OT [UIMHBI HUTH W Macchl TIpy3a.
HccnenoBanne nNepeMEHHOIO TOKa B ILENM M3  IOCIENOBATEIbHO
COETUHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521 Mexanuueckue BOJHBI, yclioBuUs pacnpocTpanenus. [lepuoa. Cxkopoctb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunblie U Mpo0JbHbIE BOIHbI

5.2.2 WnTtepdepenius u nudpakins MEXaHUYECKUX BOJIH

5.2.3 3ByK. CkopocTh 3ByKa. [’ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka
DNEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSI W3IyUEHUS 3JIEKTPOMArHUTHBIX

524 BOJIH. B3anmHas opueHTanust BeKTopoB E, B 1 v B 3JIeKTpOMarHuTHOn
BOJIHE B BaAKYyMe€

5.2 CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH: OTpPaXEHHE, IPEIOMIICHHE,

525 MOJISIPU3aLAs, TUQppaKiys, uHTEpPepeHIus. Ckopoctb
NEKTPOMAarHUTHBIX BOJIH

526 [IIkama »JIEKTPOMAarHUTHBIX BOJH. [IpuMEHEHHME 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY

507 [puHImIsI paauoCBs3U u TEJEBUICHUS. Paguonoxanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAOILEH CpeIbl
Texauueckune YCTPOMCTBA: MY3BIKaJIbHbIE UHCTPYMEHTBI,

5.2.8 yIABTpa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun

OIITUKA

531 [IpsAMonnHETHOE pacpoCTpaHEHHWE CBETa B OAHOPOJAHOM cpene. Jlyu
cBEeTa

532 OTtpaxxeHue cBeTa. 3aKOHbI OTpaskeHHs cBeTa. [locTpoeHne n300paKeH
B IIOCKOM 3€pKajie

533 [Ipenmomrierne cBeTa. 3aKOHBI TMPEIOMJICHHS CBeTa.  AOCOIOTHBIN
MI0KAa3aTeNb MPEITOMIIECHHS

5.3 534 ITorHoe  BHyTpeHHee  oTpaxenue. lIpedenbHBII  yrog  MOJHOTO

BHYTPEHHETO OTPAKEHHUSI

5.35 Hucniepcus ceera. CiioxkHbIH coctaB Oenoro ceera. Lser
Cobwuparonue M pacceuBaromiue JTUH3BL. ToHKas nuH3a. DOKycHOe

536 paccTossHUE MW ONTHYeCKass cwia TOHKOM JMH3bL. [locTpoeHue
n300pakeHU B coOMparomuX W paccemBaronmx JuH3ax. Popmyna
TOHKOH JIMH3EI. Y BEIIMUYCHHE, TaBAEMOE JIMH30HM

5.3.7 [Ipenenpl TPUMEHUMOCTH TE€OMETPUIECKON ONITUKH
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Kon Kon
pazzera npoBepsieMoro IIpoBepsieMble 21eMeHTBI COAePKAHMS
JJIeMeHTa
Wntepdepenust  cBera.  KorepeHTHble  MCTOYHHMKH. Y CIIOBHS
5.3.8 HaOIIOJICHUsT MaKCMMyMOB W MHHHUMYMOB B HWHTep(hEpEHIIMOHHOM
KapTUHE OT JBYX CUH(])A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakmus ceeta. Judpakiuonnas pemiérka. Y CIoBHE HAONIOJACHUS
5.3.9 [JIABHBIX MAaKCHUMYMOB IPH NAaJE€HUUM MOHOXPOMAaTHYECKOIO CBETa Ha
T(QPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipuszanus ceera
TexHuueckue ycTpoiicTBa: OukH, Jymna, (poToammapar, TpOESKIIMOHHBIN
5.3.11 anmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS
penéTKa, noJIIpona
[Ipaktuueckue paboTel. M3MmepeHuwe moKaszarenss MPETOMIICHHUS.
5.3.12 UccnenoBanue cBoMcTB wu300paxeHudt B JuH3ax. HaOmronenue
JUCIIEPCUU CBETA
JIEMEHTHI CIIEIITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
'panuibl OPUMEHUMOCTH KJaccU4eckoll MexaHuku. Iloctynarsl
6.1 TEOPUH OTHOCUTEIHHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B
BAKyyMe€, IPUHIUIT OTHOCUTEIbHOCTH DUHINTEIHA
6 6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIJIEHUE BpPEMEHH U
COKpAIEHUE JIMHbI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsi3b Macchl ¢ SHEPTUE U UMITYJIbCOM CBOOOJTHOM YacTUIIBI. DHEPTUS
MTOKOSI CBOOOTHOM YacCTHIIbI
7 KBAHTOBAS ®U3NKA
SJIEMEHTbI KBAHTOBOU OIITUKU
711 ®oronsl. Popmyna [lnanka cBs3u sHeprur (GOTOHA C €ro YacTOTOM.
DHeprus U UMNyibC GpoToHa
712 OtkpeiTHe u uccinenoBanue ¢orodddexra. Onbitel A.I'. Cronerosa.
3akoHbl poTordpdexTa
7.1 713 VYpaBHenue OiHmTeiHa 1 Qorodpdekra. «KpacHas rpaHHLIA»
o dhoTorddexra
7.1.4 JHasnenne ceera. OnwiTe! [1.H. JIebenena
7.1.5 XUMHYECKOE IeHCTBUE CBETA
716 TexHuueckue ycTpoicTBa: (OTORIEMEHT, (POTONATUUK, COITHEUHAs
Oarapesi, CBETOIMO]T
CTPOEHUE ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pesepdop/ia mo ucciie1oBaHuo
cTpoenus aroMma. [lnanerapHas Mmoaens atoma
ITocrynatsl bopa. U3nyyenue u norsiouienne (GpoToHOB MpuU Mepexoe
7.2.2 aToMa C OJHOTO YpOBHS dHEpPIruM Ha Apyroil. Buael cnektpos. CriekTp
YPOBHEM 3HEPIUM aTOMa BOJOPOAa
7.2 793 Bonnoseie cBoiictBa wactuu. Bomnwel ne bpoinsa. KopmnyckynsipHo-
o BOJIHOBO nyanu3Mm. Jludpakiiys 3JeKTPOHOB Ha KpUCTAJIaxX
704 CrHoHTaHHOE U BBIHYXKJIEHHOE H3Jy4€HHE. YCTPOHCTBO M MPHUHIMUII
paboThI a3epa
795 TexHuueckue ySTpoﬁCTBa: CHEKTpaJIbHBIM aHanu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmrogeHne TMHEHYaToro crnekrpa
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Kox Kon
pazzera npoBepsieMoro IIpoBepsieMble 21eMeHTBI COAePKAHMS
JJIeMeHTa
ATOMHOE AJ1PO
7.3.1 MeToabl HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUI
OtkpeiTie pamuoaktuBHOCTH. OmbITEl Pesepdopna mo ompenencHuro
7.3.2 coCTaBa paIuoaKTUBHOTO m3mydeHus. CBoicTBa anb(da-, Oera-, ramma-
n3y4yeHus. BinsHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OtkpeiTHE TNpOTOHA M  HeWTtpoHa. HykinoHHas Mozenbs  sjapa
7.3.3 leiizenbepra — UBanenko. 3apsn siapa. MaccoBoe 4HCIO spa.
N3otornbl
734 Anbda-pacnaz. DJIEKTpPOHHBIH M TO3UTPOHHBIN Oera-pacmaz. ['amma-
u3ilydyeHue. 3aKoH paJuoaKTUBHOIO pacraja
73 7.3.5 DHeprusi CBA3U HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchl sapa
7.3.6 SAnepHsble peakiuu. [lenenue u cCUHTES siiep
737 Snepnsrii peaktop. Tepmosiaepuslii cuaTes. [IpobaeMbl 1 TEpCIEKTHBEI
SIIEPHOM SHEPTreTUKU. DKOJIOTHYECKUE aCIIEKThI SIIEPHON SHEPTeTUKU
738 SHCMGHTa?HBIe yacTuubl. OTKpbITHE TO3UTpoHA. DyHHaMeHTaIbHBIE
B3aUMOJCICTBUSA
739 TexHuueckue ycTpoicTBa: A03UMETp, Kamepa BuibcoHa, simepHbIi
peakTop, arToMHas bomba
7310 [Ipaktuueckue paboTel. MccnemoBanue TPeKoB 4YacTHI] (IO TOTOBBIM
dotorpadusim)
OJIEMEHTBI ACTPOOU3MKHU
8.1 Bup 3Bé3nHoro HebGa. Co3Be3nus, ipKHe 3BE3/bI, MIIAHEThI, UX BUANMOE
JIBIKEHUE
8.2 Conneynas cucreMma. [lnanersl 3eMHO# rpynnsel. [lnaHersl-rurantsl u
WX CIyTHUKH, KapJIMKOBBIE I1aHeThl. Maiibie Tesia COTHEYHOM CHUCTEMBbI
8.3 Comnnrie, ¢potoctepa u atmochepa. ComHedHAss aKTHBHOCTh
8.4 Ucrounuk suepruu CoiHia U 3BE3]1
3BE311bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pajanyc,
85 TeMreparypa, MX B3aUMOCBs3b. [lnarpamMma «CHEKTpalbHBIA Kiacc —
CBETUMOCTbY». 3BE3bI IJIaBHOM IIOCIIEA0OBATENbHOCTH. 3aBHCUMOCTD
«Macca — CBETUMOCTb» ISl 3BE3]1 TTIABHOM MOCJIEN0BATEIIEHOCTH
8 86 Buyrpennee crpoenue 3BE3n.  CoBpeMEHHBIE TIPEACTABIECHUSA O
MPOUCXOKIECHUH U HBOJIFOIMHU COJTHIA U 3BE3/. DTAIIbI JKU3HU 3BE3NT
Mneunsii  Ilyte — Hama [Tanaktuka. ChoupanbHas CTPyKTypa
8.7 lanaktuku, pacnpeneneHue 3BE31, raza W nbuld. llonmokeHue wu
neuxenne Conuua B [anaktuke. [1nockas u cepruyeckas moacucTeMsl
lNanaxktuku
88 Tunel ramakTuk. PaguoranakTuku U kBa3apsl. UEpHBIE ABIPBI B SApax
TaJIaKTUK
Bcenennas. Pacmmmpenne Bceenennoil. 3akon Xa60ma. PazGeranue
8.9 ramakTuk. Bo3pact u paamyc Bcenennol, Teopuss Boibimoro B3peiBa.
Mogenp «ropsueid Beenennoii». PenmkroBoe nsnydenne
8.10 MacmrabHast cTpykTypa Bcenennoil. Meraranaktuka. Hepeménnsie

po0JIeMbI ACTPOHOMHUH
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IIpoBepsiemblie Ha EI'd no ¢pusuke TpedGoBaHUA K pe3yjibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM IPOrPaMMBbI CPEJIHEro 00Iero 0o0pa3zoBaHuAa

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHuUs

1

CdopmupoBaHHOCTh YMEHUIN pacno3HaBaTh (pusnueckue siBjaeHHs (IMPOIECcChl) U
OOBSICHATH X Ha OCHOBE U3YUCHHBIX 3aKOHOB

Brnagenne ocHOBomoNararOmuMu (U3NYECKUMHU TOHSATUSMH M BEIHMYWHAMH,
XapaKTepU3YIOIIUMH (PU3NUECKHE MTPOLIECCHI

CdopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KIACCMYECKOW MEXaHUKH,
MOJICKYJISIPHOW (DH3UKM ¥ TEPMOIMHAMHKH, JJICKTPOJIMHAMUKH, KBAHTOBOM
buszuku UiA aHanM3a M OOBACHEHUS SIBICHUH MHKPOMHUpPA, MaKpoMuUpa U
MeraMupa, pa3Inudarh yCIOBUS (TPAHUIBI, 00JACTH) MPUMEHIUMOCTH (PU3NIECKUX
3aKOHOB, TIOHMMaTh BCEOOMMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UUECKUE
MPOLIECCHI, UCTIOJIB3YsI OCHOBHBIE TIOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTHU

ChopMupoBaHHOCTh yMEHHUSI pa3indyaTh YCIOBUS HPUMEHUMOCTH MoJesei
($u3HYECKUX TEJ U MPOLIECCOB (SIBJICHUI)

CdopMUpoBaHHOCTh YMEHHUS pellaTh pacu€éTHBIC 33JaYd C SIBHO 3aJaHHOU H
HESIBHO 3aJ]aHHON (PM3MUYECKOW MOJIENbI0: Ha OCHOBAHWU aHAN3a YCIIOBUS
BBIOMpATh (pU3HUYECKUE MOJICNH, OTBEYAKOIIUE TPEOOBAHUSAM 3aJau, MPUMEHSTh
(GhOpMyIIBI, 3aKOHBI,

3aKOHOMEPHOCTH M TOCTYJaThl (U3NYECKUX TEOpUH TMPH HCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB PEUICHMs 3ahad, IPOBOJUTH Pacu€Tbl HA OCHOBAHHMHU
UMEIOUINXCA JaHHBIX, aHAJTU3UPOBATh PE3YJbTaThl U KOPPEKTHUPOBATH METObI
pelIeHus ¢ Y4ETOM NOJyUYEHHBIX PE3yIbTaTOB

PemaTts kauecTBeHHBIE 3aqaud, TpeOyrolue NPUMEHEHHsS 3HAHUW U3 pa3HbIX
pa3zenoB LIKOJBHOIO Kypca (DM3MKH, a TakKe WUHTErpalid 3HAHUW W3 JIPYTUX
IIPEAMETOB €CTECTBEHHOHAYYHOIO0 ILMKJA: BBICTPAWBATh JIOTHYECKYIO LIETOYKY
paccyKIeHHUH ¢ OMopoi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (HU3HUECKUE
SIBJICHUS

BH&}ICHI/IG OCHOBHBIMHM MEC€TOAAMHU HAYYHOI'O0 II03HAHHsA, HCIIOJIB3YCMbBIMHU B
(I)I/I3I/IKCZ NpOBOAUTL MHPAMBIC WU KOCBCHHBLIC U3MCPCHHA (bI/I3I/IquKI/IX BCJIMYHH,
BI)I6I/IpaSI ONITHMAJIBHBIN CcIIoco0 HN3MCPCHUA W HCIIOJIB3YysSd HU3BECTHBIC MCTOIBI
OLICHKH HOTpCI.HHOCTGfI HSMCPCHHﬁ, OpOBOAUTL HUCCIICAOBAHUC 3aBHCUMOCTEN
q)HSI/I‘IeCKI/IX BCJIIMYHMH C UCITOJIb30BAHUEM ITPAMBIX

U3MEpPEHUIl, OOBSCHATH MOJIYYEHHbIE pPE3yJIbTaThl, HCHONB3YS (U3HUECKHe
TEOPHH, 3aKOHBI U MOHSATHUSA, U JIeNIaTh BBIBO/IbI; COOMIOATh MpaBuiia 6€3011acHOro
TpyJda OpH TPOBEIACHUM HCCIEAOBAHUNA B paMKax y4eOHOIro SKCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENbCKON  IeATEIbHOCTH € UCMOJb30BaHUEM  LH(POBBIX
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYIOBAHUS

CdopMupoBaHHOCTH YMEHUN aHAIM3UPOBATH U OLICHUBATH MOCIECTBUS OBITOBOM
U TIPOW3BOJCTBEHHOW JEATEIHHOCTH 4YEJIOBEKAa, CBS3aHHOW C (U3HUYECKUMU
nporeccaMH, C TO3UIUN 9KOJIOTHYECKOH Oe30MacHOCTH; MPEICTaBICHUH o
pallMOHAIBHOM TPUPOJOIOIB30BAHUM, a TaKKE€ pPa3yMHOM HCMOJIb30BaHUU
JOCTMKEHUN HAayKH M TEXHOJOTHM Ul JAJIbHEWILIETO Pa3BUTHS YEIIOBEUYECKOIO
oOmrecTBa
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Kon .
DOBEDAEMOLD [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
POBEP 00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHuUs
TpeOOBaHMS
OBnazeHue pa3IMYHBIMU CcrHloco0aMu paboThl ¢ HWHPOpMANKEH (QU3NIECKOTO
9 COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHUN;
pa3BUTHE YMEHHI KPUTUYECKOTO aHAIM3a U OICHKH JOCTOBEPHOCTHU IMOIy4aeMON
uHpopMaun
CdopMupoBaHHOCTh YMEHUI NMPUMEHSATH OCHOBOIOJIATAIOIINE ACTPOHOMHYCCKHE
10 MIOHSATHS, TCOPHH W 3aKOHBI JUIs aHa3a U OOBSICHEHUS! (PU3UYECKUX MPOIIECCOB,
MPOUCXOSAIINX Ha 3BE37aX, B 3BE3MHBIX CUCTEMAaX, B MEKTaJaKTUIECKOU Cpelie;
JIBY)KEHUST HEOSCHBIX TeJl, BOJIIOIUK 3BE31 U BeenenHou

Tabauna 14.5

ITepeueHb 3J1eMEHTOB coJiepKaHuA, IpoBepAaemMbix Ha ET'D mo ¢pusuke

Kon Kox
a3zena/ [TpoBepsieMbIii 3JIEMEHT COAEPIKAHUS
pasa DIIEMEHTa POBEp AeP
TEMBI
1 MEXAHHKA
1.1 KMHEMATHKA
111 Mexanndeckoe IBHKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBIKCHUS.
o Cucrema orcuéra
MarepuanbHas TOUKa.
E& pajuyc-BeKTop: *4 el
r(t)=(x(t), e(t), z(1))
1.1.2 TpaeKTopus,
nepeMeneHme:
AF=r(ty)=r(ty)=r—n =
=i(Ax, Ay, Az ),
yTh.
CnoxxeHue nepeMeneHuin:
AI_"i = AFZ +AFO
113 CkopocTb MaTepHUaIbHOU TOUKH:
< AF %
L =—j =F'=(0,9,,9;)
At At—0
Ax ,
UX :A—t :'xt " :y y o, = ,
At—>0 , aHajgormuno Y - Yz 7%
Crnoxenne ckopocreit: V1~ Y2 10
Bbiunicienne mepeMelieHus H  [IyTH MaTepPUANIbHOW TOYKH — IIPH
TIPSMOJTMHCHHOM JBH)KEHHH BJIOJb OCH X 110 TpadKy 3aBHCHMOCTH “X (®)
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Kon Kox
aznena/ [IpoBepsiemMblii 37IEMEHT COIepKaAHUS
pas JJIEMEHTA POBEp AeP
TEMBI
- AD A ‘ '
G—E —U,—.ax,a).,a: A
114 Yckopenue MaTepraibHON TOUKU: At—0 ,
o Av /
X
a,= = ( L, )’ . ! 4
At ’ av ={L a., =L
Ar—0 AQHAJIOTUYHO ° Yop Mz (v )f
1.15 PaBHOMEpPHOE IPSAMOJIIMHEWMHOE IBUKECHHUE:
X(t) =Xy + ont
U, (1) =v( = const
1.1.6 PaBHOYCKOpEHHOE NPSIMOJIIMHEWHOE ABUKECHUE:
at’
X(t) = Xo + 0ot +—
v, (t)=v¢, +a,t
a, =const
2 2 _»
V2 = Vix =24, (X —X;)
v +L
§=—1"2;
[Ipu aBMXkEHUU B OJHOM HAIPABJIECHUU NYTh 2
1.1.7 CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.
JlBiokeHne Teia, OpomeHHoro mox yriom %k
) ;
TOPU30HTY: |7 ol
X(t)=xg +Vg =Xy +Vgcosa-t " 4 \\
2 \
g‘.f . g{z o L __\x.
Y(t)=yo +Vg,t +———=y(+Vy Sinout—=— @ m .
L (t)=Vp, =LgcosA
L, (t)=Vq, +g,t=Vysino— gt
8,=0
g, =—g=const
KpuBonuueiiHoe aBwkeHue. JIBM)KEHME MaTE€pUAJIbHOM TOYKH IO
OKPYKHOCTH.
1.1.8 VrioBass ¥ IMHEHHas CKOPOCTb TOUKH: © =0R [Ipn paBHOMEpHOM

m=2—ﬂ=2nv

JABUXXCHUU TOYKH IO OKPYKHOCTH
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Kon
paznena/ Kon [IpoBepsiemMblii 37IEMEHT COIepKaAHUS
JJIEMEHTA
TEMBbI
v2
e =—=°R
LlenTpocTpeMuTENbHOE YCKOPEHHE TOYKH: R . Ionnoe
YCKOpPEHHE MaTE€pUaJIbHOU TOYKHU
119 Teépmoe Tteno. IlocrynmarenbHOE M BpAIIATENIBHOE JBUXXEHUE TBEPIOIrO
o Tena
1.2 JNHAMUKA
121 Nuepunaneubie cucreMbl orcuéra. [lepswiii 3akoH HerotoHa. [IpmHnmn
o OTHOCUTENBHOCTH [ "anunest
m
1.2.2 P==
Macca rena. [InotHocTh BemecrTna: 4
F, sors =Fp+ Fy +...
123 Cuna. TIpHHIMTI CyTIepHo3nIUy cuyy; ~ PaHoneiicts =51 752
124 Bropoii 3akoH HbroTOHa: ams MarepuanbHoil Toukn B UCO I =ma .
Ap=FAL oy F = const
Tperuii 3akoH HproToHa s MaTepuaIbHBIX
p P
. Seeron .-
1.25 TOUeK: B £,
Py ==d%)
3aKOH BCEMHUPHOTO TATOTEHMS: CHJIbl MPUTSKEHUS MEXKAY TOYEUYHBIMU
mymy
1.2.6 F=G——==
MaccaMu paBHbI R
Cuna tsxectu. LleHTp TspkecT Tena. 3aBUCMMOCTb CHJIBI TSDKECTH OT
BBICOTHI h Ha/l MOBEPXHOCTHIO MJIAHETHI PATUYCOM Ry :
= GMm
T (p L2
(Ro +h)
12.7 Cuna ynpyroctu. 3akoH ['yka: B =t
1.2.8 Cuina tpenusi. Cyxoe TpeHHe.
F,=uN
Cuna TpeHus cKoJbxkeHus:: P R
P s
Cuna tpenus nokos: P Wy .
Koaddurment tpenns
F,
1.2.9 pP=—
JlaBneHue: N
1.3 CTATHUKA
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Koz Kon
aszmena/ IT I
pas3n SeMeHTA POBEPSIEMBII 3JIEMEHT COJICpKAHUS
TEMBI
MoOMEHT CUJIbl OTHOCHTEIILHO OCH BPAIIICHUS
M i :
1.3.1 | |=Fl, rae | - mwiedo cunel £ oTHOCHTENBHO @
ocw, mpoxomsamed — depes  Touky O
MEPIECHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:
= _n11171+n12}72 T+
1.3.2 Fim. = —Y . "
172" B onnopoxroM moie Tspkectr (8 CONSH)
IIEHTP MacC TeJla COBITAJIACT C €ro IICHTPOM TSHKECTH
Ml + Mz +..= 0
1.3.3 ~ =
VYcnoBus paBHoBecust TBEpaoro tena B UCO:
134 3akon Ilackams
135 JlaBrienue B xuakocTH, mokosmeiics B8 UCO: P=Ppo +pgh
3akoH Apxumena: Fapx = _PB"‘T““,
1.3.6 =yl
eCJIM TEJIO M KHAKOCTH roKositest B UCO, To ~ APX PEY omrecn
YcnoBue miaBaHus Tel
14 3AKOHbBI COXPAHEHHWS B MEXAHUKE
141 VIMITysibe MaTepHanbHOM Toukm: ¥ =mv
D=pPy+ Dy +...
14.2 NmMnynsc cuctemsl Tei: F=RTH
3aKOH U3MEHEHUS U COXPaHEHUsI UMITYJIbCa:
143 B UCO Aﬁ:A(ﬁl +]_52 +"'):FiBHEmHA,+F2BHCIHHAt+"' .
B UICO Aﬁ:A(ﬁl +[_j2 +..)=0 , eCIIH FlBHeLUH +F23Hel].[H +...=0
PeakTuBHOE JBHKEHUE
PaGora cuibl Ha MajoOM MepeMeIeHUH: K
14.4 A=‘F‘"lAFI‘COS(l=FY'A’C *’(
. Ar X
145 MOIIHOCTE CHIIBI:
€ClIi 3a BpeMs At paboTta cHIIBI M3MEHSETCS Ha
AA | To MOIIHOCTD CHITBI -
P=— =F-v-cosa =
At At—0
2 2
mo~  p
14.6 E. .= =
KUH 2 Zm '

Kunernueckas sHeprusi MaTepuaibHONW TOUKH:
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Kon o
aszmena/ [IpoBepsieMblIii 3JIEMEHT COIepKaHUs
pasit 3JIEMCHTA POBEp AeP
TEMBI
3aKOH U3MEHEHHS] KHHETUYECKON YHEPTUHU CUCTEMbI MAaTEPUAIbHBIX TOYEK:
B I/ICO AEKI/IH = Al +A2 Foow
[TorenmanpHas 3HEprus:
A12 = ElrmTeHu - E2norem1 e AEnomml
JUUIS IOTEHIIUATIbHBIX CHII .
IlorenumanpHas 3HEPrusi MaTEpUAIBHOM TOYKM B OJHOPOJHOM IIOJIE
E =mgh
1 . 4 . 7 TSHKECTH TIOTCHIL g
[ToTenuuanpHas 3HEprus ynpyro aeGopMHUpOBaHHOIO TeJa:
kx2
E =—
IOTCHIL
2
3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUU:
1.4-8 EMGX = EKI/IH T EHOTCHLI
5 ICO AEmex = ABcex HEIOTEHTL.CHI 0
_ A =0
B I/ICO AEMCX —0 , eCIIn BCEX HEIIOTCHIL.CHJI
15 MEXAHWYECKHWE KOJIEBAHUMS 11 BOJIHBI
lapmonnueckue konebaHusl MaTepuadbHOW TOYKH. AMIUIHTYAa U (asza
KoneOanmii. KunemaTnueckoe onucaHue:
x(t)=Asin(wf + @)
)
151 o
v, (t)=x, ,
H=(v,), =—o°x(t +©°x=0
a()=(0y); =0 x(t)=a, +0"x= , TI€ X - CMCHICHUE W3 IIOJOKCHHUSI
paBHOBECHS.
JlnHamuyeckoe onucaHue:
ray T 2 —_ -
may =—kx , Tae k=mao . 9TO 3HAYHT, YTO Fy = -kx .
DHepreTuvecKkoe OmnrcaHue (3aKOH COXpaHEHUsI MEXaHUUYECKON SHEPTUn):
2 2 2 2
mo°  kx® mv, . kA
+—=—"T%= =const
2 2 2 2
CBsi3p  aMIUTUTYIBl KONEGOAHWI CMEIEeHUsT MaTepHallbHOM TOUYKH C
aMIUIUTy1aMU Kosie0aHUM e€ CKOPOCTH U YCKOPEHHUS:
_ _ .2
Umax =m4 , Apax =0 A
2n 1
T =
15.2 [lepnon u yactoTa KoJIeOAHUIA: @ v,

[lepnox Manbix CBOOOJHBIX KOJICOAHMI MAaTEMaTHUYECKOTO0 MAasTHHKA!

T=2mn L

g
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aznena/ [IpoBepsiemMblii 37IEMEHT COIepKaAHUS
pas JJIEMEHTa POBEp AeP
TEMBI
[Tepuroa cBOOOIHBIX KO€OaHUMN MPYKUHHOTO MAasiTHUKA!
fm
T=2n.|—
k
153 Brinyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast
[Tonepeunsie U MpoaOabHBIE BOJHBL. CKOPOCTh PACIIpOCTPAHEHUS U JAJTUHA
v
1.54 A=vT=—
BOJIHBI: v
HNutepdepennus u qudpakius BOJIH
155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn cTpoeHHMs ra3oB, KUAKOCTEH U TBEpAbIX Ten. Ilycts
TepMOAMHAMHYECKasl cucTeMa (Tea0) cocTOUT U3 No OJIMHAKOBBIX MOJIEKYII.
" N m
2.1.1 N, u
Toraa koaM4ecTBO BellecTBa 4 ,
rjie Ny 4pcno ABOragpo, m - macca chcteMsl (Tema), M- MomspHas
Macca BellecTBa
2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzanMmoneiicTBHe yacTHI] BelecTBa
2.14 Huddysus. BpoyHoBckoe ABMXEHNE
2.15 Mogens uaeanbaoro raza B MKT
Csi3p  MeXay JaBJIGHHEM U CpeJHEHd KHHETHYEeCKOW sHeprueut
MOCTYIMATENBHOTO TEIUIOBOTO JIBUKEHUS MOJIEKYN UAEaIbHOr0 Trasa
(ocHoBHOE ypaBHeHue MKT):
2
| 2 2 [mguT | 2
2.1.6 szmOnu2 :§n- 02 :§n-smm
, TIE Mo _ \acca onHol MOJIEKYJIBI,
N
n=—
V' - xonmeHTpamus Monexyn
2.1.7 AbcomoTHas Temnepatypa: T =t°+ 273 K
CBs3p  Temmeparypbl rasa CO CpeJHed KHHETHYEeCKOH »Hepruei
MOCTYIATENFHOTO TETIOBOTO IBHKESHHUS €r0 MOJICKYII:
2.1.8 movz 3
Emocr = =—kT
2 2
2.19 VYpaBuenue p = nkT
2.1.10 Mopenb ueanbHOTO ra3a B TEPMOJIUHAMHUKE:
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VYpaBuenue Menjeneena - Kinaneiipona

Bripaxxenue 1151 BHyTpEHHEN YHEPTUU

YpaBuenue Menneneena - Knanelipona (mpumMeHUMbIe (POPMBI 3aITHCH ):

V=" RT —RT=NET 5=PRL

u u

Beipaskenne Ui BHYTpEHHEH SHEprUu OJHOATOMHOIO HICAIbHOTO Ta3a
(mpuMeHuMBbIe (POPMBI 3aITUCH):

U=3yrr=3 Mr =3 pr=ve,r=22Y
2 2 2

240

2.1.11

3aKoH HaJ'ILTOHa JUIA JaBJICHHA CMECHU Pa3pCKCHHBIX I'a30B:
pP=ptpy+..

2.1.12

U3onporecchl B pa3pesKeHHOM Tas3e ¢ MOCTOSHHBIM 4YucioM Moekyd N (¢
IIOCTOSIHHBIM KOJIMUECTBOM Bemectsa v ):
usorepma (T = const): pV =const

p

—=const
usoxopa (V = const): T ,

K:const
u306apa (p = const): 1

I'papuueckoe mpencraBieHue wusomporecco Ha pV-, pT- um VT-
JyarpaMmax.
OOBeIMHEHHEBIN Ta30BbIA 3aKO0H:

\Y

PY _const

T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13

Haceimennsie W HeHachlllleHHbIE TMaphl. KauecTBeHHas 3aBHCHMOCTH
IJIOTHOCTH U JIaBJICHHWs] HACBHIIIEHHOTO Iapa OT TeMIIepaTypbl, HUX
HE3aBHUCHUMOCTh OT 00BhEMa HACHIIIIEHHOTO Tapa

2.1.14

BrnaxnocTs Bo3ayxa.
Puagal®)  Puaw@)

P andl) Pas s L)
OTHOCHTENBHAS BIAKHOCTh: RRERRTR R PRGRLRRES

2.1.15

H3Mmenenue arperaTHbIX COCTOSIHUM BeEIlleCTBa: HUCIAapCHUC U KOHJICHCAl,
KHUIICHUEC XUJIKOCTH

2.1.16

N3menenue arperaTHbIX COCTOSHHUU BeEIeCcTBA: IIaBJIeHue |
KPUCTAJUIM3aLUs

2.1.17

[IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEXoaax

2.2

TEPMOJUHAMHKA
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paznena/ SeMeHTA [TpoBepsieMblii 37IEMEHT COJIepKaHus
TEMBI
2.2.1 TennoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTtpennss sneprus
293 Tennonepenaua kak cmnocod U3MEHEHUS BHYTpeHHel osHepruum 0e3
o coBepiieHus paboThl. KOHBEKIHS, TETIONPOBOIHOCTb, U3ITyUYeHUE
224 KomnnuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTD BEILIECTBA C: 0 =cmAT
2.2.5 V nenbHas Temiora napoodpazosanus L: € = LM
VleNbHas TEMIoTa MIaBIeHns Q=Am
V nenbHast TemioTa cropanus Tormmsa 4 ; Q=gqm
A =pAV
226 DnemeHTapHas paboTa B TEPMOJUHAMUKE: . Beruncnenue pabotsl
o rpaduky mpoiecca Ha pV-auarpamMMe
[TepBslii 3aKOH TEPMOIMHAMUKHU:
Qi =AU + 45 = (U -U)) + 4
2.2.7 '
Anunabara:
0921=0= 4, =U,-U,=-AU),
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoGpaTumsle npoieccs
[Ipunuune! aeiictBus Ternosbix MamuH. KI1/T:
2.2.9 n= A'xa KT QHarp _IQx0n| o |onn|
QHarp QHarp Qﬂarp
MakcumansHoe 3Hauenue KII/1. ukn Kapno:
T...—T. Y
2.2.10 MAXN =Moo = marp ~xon _y Txon
/4 T
Harp Harp
2.2.11 YpaBHEHHUE TEIIIOBOTO OanaHca: O+ +G5 t...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE TTIOJIE
DJeKTpu3anusa Tea U €€ MPOSBICHHS. DJIEKTpUUecKuid 3apsia. [Ba Buma
3.1.1 3apsga. DIIEMEHTapHBIM  DIEKTPUUECKUU 3apsA. 3aKkOH COXpaHEHHS
ANEKTPUIECKOTO 3apsjia
B3aumopeiictBue 3apsgoB. Todeunsle 3apsasl. 3akoH Kynona: B
312 OZIHOPOHOM BEIIECTBE C IUDJIEKTPUUECKOM IPOHULIAEMOCTRIO &
1.
_lallel_ 1 |allel
F=k 2 2
er- 47[880 28
3.1.3 Dnexrpuueckoe moyie. Ero gelicTBrue Ha 3MEKTPUYECKUE 3apsibl
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3.1.4

—

~ F

; T
" q it

HanpsskEHHOCTB SIEKTPHYECKOTO OIS HpoBHEH

E,=tZ
[Tosie ToueuHoTO 3apsia: r

OJTHOPOJHOE TIOJIE: E = const
Kapruns! 1MHUN HANPsZKEHHOCTU ATUX TTOJIEH

3.15

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

PaSHOCTB IIOTCHOHUAJIOB U HaHpSI)I(eHI/Ie:
A1 =q(Q) —02)=-qAp=qU

HOTGHHI/IaJII)HaH OHEPIU 3apsaa B 3JICKTPOCTATUYCCKOM IT0JIC:
W=q¢
A=—AW

w
o=
[ToTeHuman 31eKTpoCTaTHIECKOI0 MOJIS: q

CBs13b HaprDKéHHOCTI/I OJII U pa3HOCTU IMOTCHHHUAJIOB JII OJHOPOAHOI'O

QJICKTPOCTATUYCCKOI'O ITOJIA: U=Ekd

3.16

[IpUHIUTI CYTIEPIIO3UIIAN IEKTPUIECKUX TTOJIEN:
E=E+Ey+.. 0=0;+0, +...

3.1.7

IIpoBOIHUKY B 3JIEKTPOCTaTUYECKOM II0JI€. Y CIOBUE PABHOBECHS 3apsi/IOB:
1

BHYTPH IpOBOAHKKA £ = O BHYTpH M Ha TIOBEPXHOCTH NPOBOAHMKA P =
const

3.1.8

JIMONIEKTPUKKA B DJIEKTPOCTATHYECKOM  mone.  JludsexTpuueckas
NPOHMIIAEMOCTh BellecTBa ©

3.1.9

4
Konnencarop. D1eKTpo€MKOCTh KOHACHCATOPA! U,

DeKTpOEMKOCTh TIOCKOTO KOHICHCATOPA!

3.1.10

HapaHHeHBHOC COCAMHCHUC KOHACHCATOPOB:

Toce0BaTeNbHOE COSIUHEHHE KOHICHCATOPOB:

1 1 1
= ..
U=UtUzrt.. @1=2= Croan G G

3.1.11

2 2
y_4U_CU*_q’

DHeprust 3apsHKEHHOTO KOHIEHCAaTopa: 2 2 2




42

Kon Kox
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TEMBI
3.2 3AKOHBI I[TIOCTOAHHOI'O TOKA
A
I
321 Cuna Toka: Flar>0  Tocrosmmpii Tox: 7 = const
Jlnst mocrostHHOTO Toka 4 It
3.2.2 VYcnoBus cynecTBOBaHUS 3JIEKTPUUECKOIO TOKA.
Hanpsixenne U u OJ1C E
U
3.2.3 I=—
3akoH OMa aJid y4acTKa LeMu: R
DneKTprIecKoe COIIPOTHBIICHUE. 3aBUCHMOCTH COTIPOTHBIICHUS
OJTHOPOJHOTO TMPOBOJHUKA OT €ro JJIWHBI U CEUYEHHUS. YJAeNbHOE
3.24 /
R=p—
COIPOTHBIICHUE BEIIIECTBA. S
E — ACTOpOHHHX CHUII
3.25 ) q
Ucrounuku Toka. 3/]C ucTouyHmKa TOKA:
BuyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3akoH Oma i1  TOJNHOM  (3aMKHYTOI)
DIEKTPUYECKON  IETH: E=IR+Ir , OTKyna E, ]
3.2.6 — R
E
F=
R+r
[TapannensHoe coeMHEHNE TPOBOHHUKOB:
1 1 1
I=L+I,+... U=U,=.. Rnapajm R Ry
[TocmenoBarenpHOE COCTMHEHUE TIPOBOTHUKOB:
U=U1+U2+ Ilzlz=.. RHOCJ'I =R1+R2 +...
328 Pa6oTa 3JIEKTPUIECKOro TOKA: A=1Ut
O=I°Rt
3akon J[xoyns - Jlenna: .
/ >
R:Q=A=I*Rt=IUt=——t¢
Ha pesucrope R
AA
3.2.9 T
MOIIHOCTb IEKTPUUECKOTO TOKA: At—0
2
P=d’Re——=il]
R

TernoBast MOIIHOCTB, BBIAEISIEMAas HA PE3UCTOPE:
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PE — CT.CHJT :EI
At a0
MOH_IHOCTB HCTOYHHKA TOKaA.

3.2.10

CBOOOJHBIE HOCUTENN JJEKTPUYECKUX 3apsiioB B  MPOBOJHUKAX.
MexaHu3Mbl MPOBOJUMOCTH TBEPABIX METAJIOB, pAaCTBOPOB M PAaCILIaBOB
3JEKTPOJINTOB, Ta30B. [lonynpoBognuku. [1oaynpoBoIHUKOBEIN 11O

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHn4yeckoe B3aMMOJCHCTBUME MAarHuToB. MarnutHoe mnoise. Bekrop
MarHuTHOM WHAYKUWU. [lpuHUOMI Cynepno3uuuyM MAarHUTHBIX MOJIEH:

B = Bl + B2 s
JIluHMM UWHOYKUMM MarHutHoro mnois. KapTuHa JuHUE UMHIyKOUU

MAargsuTHOroO IiojJsa II0JIOCOBOIO U HOI[KOBOO6pa3HOFO IIOCTOAHHBIX
MarouToB

3.3.2

OmneiT Opcrena. MaruutHoe moiie MPOBOJHUKA ¢ TOKOM. KapTuHa nuHuit
WHIYKIUA MarHuTHOTO TMOJs JJIMHHOTO TMPSMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM

3.3.3

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:

Fy =18 SINGL " pre O - yrom MexIy HANpaBICHHEM NPOBOXHHUKA M

BexTopom B

3.34

.. Frp.. =|lg|lvBsin a
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA: Jlop |q| ,

rae @ - yron Mexty Bektopamu Vu B . JIpikenue 3apsyKeHHON YaCTHITH B
OJHOPOJHOM MAarHUTHOM I10JIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

34.1

ITorok BexkTOpa MarHUTHOM nt / B

WHTyKIUU: s
®=B,S=BScosa

3.4.2

SIBnenue snexkrpoMarHuTHOW HHAYKIMU. DJIC HHIYKIIMU

343

3aKoH SHCKTpOMaFHHTHOﬁ UHAYKIOUU qDapaz[e;I:
AD
E.=——

=D
[ At t

At—0

34.4

OJC wuHAyKIMU B NOpsSIMOM R
TPOBOJHUKE JUTHHOH 1, i" 1n‘

—

JIBIDKYLIEMCS CO CKOPOCTBIO Y /—\%I ‘ 7
i g y I3) /
(UJ_[ )B OJTHOPOJTHOM / I /

MarHuTHOM Toste B: / C 17 =O/

|E,-|:B/L)coscx, e %- yrox L
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TEMBI
Mexay BektopoM B wm
HopMaibio 7 K
IJIOCKOCTH, B KOTOpPOH JIeKaT BEKTOPHI Iy V: ecnu [1B, vlB , TO
345 [IpaBuso Jlenma
o
3.4.6 L=— -
NHayKTUBHOCTS: Iy ©=LI
A[ r
E.S‘iz_LA_ :_L[I‘
Camounnykuus. 9/1C caMOMHAYKIUU: Flar—0
2
LI
3.4.7 Wp=—-m
DHeprus MarHUTHOTO MOJIS KaTYUIKU C TOKOM: 2
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHbI
Konebarenbubiii  koHTYp.  CBOOOIHBIE
35.1 3JIEKTPOMArHUTHBIE KoJIeOaHus B C L
UJeabHOM KOJIe0aTeTbHOM KOHTYpeE: | |
q(t) = max Sill((l)f =+ (pO)
I(t) =q; = 0q,ax COS(OF+ @) =11 COS(OT+Pg)
. 2r 1
®opmyna Tomcona: T'=2m{LC , OTKyJ1a r JLC
CBsi3p aMIUTMTYABI 3apsiia KOHJEHCATOpa ¢ aMIUIMTYAON CHIIBI TOKa MpH
CBOOOJTHBIX AJICKTPOMArHUTHBIX KOJICOAHUSX B UICATHHOM KOJI€0aTeTbHOM
I
qmax = ==
KOHTYpE:
3aK0oH COXpaHEHHUs SHEPTUH B HICATLHOM KOJIe0aTeTbHOM KOHTYPE:
2 2 2 2
3.5.2 CU” LI" CU"max LI max
+ = = =const
2 2 2
353 BrIHyX1eHHBIE 2JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc
354 [Tepemennsiit Tok. [Ipon3BoacTBO, Nepenada u norpedaeHue
3IEKTPUUIECKON IHEPTUN
3.5.5 CBoiicTBa 2JIEKTPOMarHUTHBIX BOJTH. B3anMmHas opueHTanus

BEKTOPOB B JICKTPOMAarHUTHOW BOJIHE B BaKyyMe: &-LA-Le
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3.5.6

[IIxana snekTpoMarHuTHBIX BOJIH. [IpumeneHue

OJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U 6BITy

3.6

OIITUKA

3.6.1

[IpsmosnHENHOE PacPOCTPAaHEHHUE CBETA B OAHOPOJHOM cpene. ToueuHblit
uctouHuk. JIyd cBera

3.6.2

3aKOHBI OTPAKEHHS CBETA, a=p

of B

3.6.3

[TocTpoenue n300paxeHuii B JIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue CBeTa:
ny sino.=n, sin 3

Mo =—
abc
A6COHIOTHLIﬁ MOKa3aTeiib IMPCIIOMIICHUA:

OTHOCHTENbHBIN MOKa3aTeNb IPETOMIIECHUS:
Xoq JIydel B puU3Me.

CoOTHOIIICHHE 4YacTOT W COOTHOUICHHWE [UIMH BOJH TIPU IEPEXoJe
MOHOXPOMATHUYECKOTO CBETa Yepe3 TPaHHUIly pasjeia JBYX ONTHYECKHUX
cpen:

VI=Vy mAp=nyk,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenvHblii YIoJl IOJIHOTO ny<n, ny
BHYTPEHHETO OTPAKEHHUS:
. 1 ny
SN Olpyyy = ——=—=
RBorg 1

3.6.6

C06I/IpaIOH_[I/Ie U pacCCUBaArOMUC JIMH3BI. Tonkas mnuH3a. CDOKYCHOC

p-L

PaCCTOAHHUEC U OIITHUYCCKAs CHUJIa TOHKOM JIMH3HI: F
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3.6.7

®dopmysia TOHKOU JIMH3bI:
1 1 1

S e S— ’

d f F d T
VBenunuenue, IaBaeMoe H
JIMH30H:

D<O:>F=L<O
D

B ciyuyae paccenBaromieit JIMH3bI:
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3.6.8

Xox nyya, MPOUISAIIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. Iloctpoenne n300pa>keHU TOUYKM U OTpe3Ka MPSIMOil B
cOOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMax

3.6.9

CDOToaHnapaT KaK ONTUYECKUHI HpI/I60p. I'ma3 xak onTuyeckas cucreMa

3.6.10

Nurtepdepennus csera. KorepeHTHbIE UCTOYHUKU. Y CIOBHSI HAOIIOICHUS
MaKCUMyMOB W MHHHUMYMOB B HHTEPPEPEHLHUOHHOW KapTHHE OT ABYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

A

Azz’"E m=0+1+2+3 .

MaKCUMYMBI -

A
A=2m+1)—
(el

=0+1,+2 +
MUHUMYMBI - om=0+1+2,+3,.,

3.6.11

Hudpakus cBera. Judpakunonnass pemérka. YcioBue HaOIOICHUS
IJIABHBIX MAKCUMYMOB IIPM HOPMAJbHOM MaJE€HUU MOHOXPOMAaTHYECKOTO
CBETa C NIMHOW BOJIHBI A ya peméTKy ¢ nepuoaom d:
dsing,=mh m=0,+1,£2,+3, ..

H

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYVYJISIPHO-BOJIHOBOM Y AJIN3M

41.1

I'unoresza M. I1nanka o kBanTtax. ®opmyna Ilnanka: E=hv

4.1.2

E=hv=£:

®ortonbl. DHeprus GpoToHa: A
_E hv_h

pc

p
Nmnynbce poToHa: c ¢ X

413

dororpdext. OnbrTer A.I'. Ctonerosa. 3akonsl hoTodddexra




47

Kon
pasnena/
TEMBI

Kon
JJIEMEHTA

[IpoBepsiemMblil 31IeMEHT coAep KaHUs
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VYpaBuenue DitHmreiHa 1151 hoTodPdekra:

E(porop{a = ABmxona + Exymmax
)

hc
E(bomna =hv i ABBIXO;[a ZhVKp :r

rie , P
2
mv

- max __
EKHH max 2 _eU3an

4.1.5

Z[aBJ'ICHI/Ie CBCETa. I[aBJ'IeHI/IC CBCTa Ha IMOJHOCTBIO OTpaXarouryro
IMOBCPXHOCTHb U HA NTOJTHOCTHIO MOTJIOIAOIIYIO ITOBCPXHOCTDH

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOJCJIb aTOMa

4.2.2

[Tocrynater bopa. U3nydenue u morioimieHue (POTOHOB MHpU MHEPEX0Je
aToMa C OJHOTO YPOBHS YHEPTUU HA JPYTOM:

h
k—cz‘En —Em‘

hvmn -
mn

4.2.3

JInHenWyaTsie CIIEKTPHI.

CrexTp ypoBHE# 3HEpruu aTomMa BOJIOPOIa:
-13,65B

En =

2
a ,n=1,2,3, ...

4.3

OU3NKA ATOMHOI'O A1PA

4.3.1

Hyxnonnas moaens sinpa ['eitzenOepra - Banenko. 3apsn sapa. MaccoBoe
gucio siapa. M3otomsl

4.3.2

PanmoakTHBHOCTE.

A A-4 4
Anbda-pacnan: Z A3 g ¥ phle
bera-pacnan.

A A 0 sy
DNIEKTPOHHBIN p -pacman; 72X g X JE+ Ve

A A 0. ~
[To3UTPOHHEIH B -pacman; zX—> 7Y + e+ Ve

I'amma-usnydenue

4.3.3

1

CN(t)=Ny2'T
3akoH PaaArO0aKTUBHOI'O paciiajga: .

1

m(t)=my2 T
I[TycTs m - Macca paanoaKTUBHOTO BemiecTBa. Toraa (1)=my

4.3.4

ﬁﬂepHLIe pCaKkIuu. I[CJIGHI/IC N CUHTC3 AICP




TEMATUYECKOE IINTAHUPOBAHME ba30BbIN YPOBEHb

10 KJIACC
IR SR ‘ DJleKTpoHHbIE (I (pPOBbLIE)
Nen/m | HammeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Beero KounTpoabHbie IpakTHYecKue o6pazoBATeNbHbIE PECYPCE
padoThI padoThI

Paznen 1. PUSUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA

1.1 ®du3nKa U METOAbI HAYYHOTO MO3HAHUS 2 ‘ https://m.edsoo.ru/AV1IAWVNQO

Uroro no pazneny 2

Pazgen 2. MEXAHUKA

2.1 Kunemaruka 5 https://m.edso0o.ru/SNO2MCWXU

2.2 JlnHamMuKa 7 https://m.edsoo.ru/RML6BX3PU

2.3 3aKOHBI COXPaHEHHSI B MEXaHUKE 6 1 1 https://m.edsoo0.ru/86NRCXHA7

Wroro mo paszneny 18

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBEI MOEKY IAPHO-KHHCTHECKOf 9 1 https://m.eds00.ru/HRGVBNOPE
TEOPHH

3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9

33 ArperaTHble cOCTOSTHUS BetiecTBa. DazoBbie 5 https://m.eds0o.ru/HSM355JCH
epexo bl

Hroro no pazneny 24

Paznen 4. DJEKTPOANHAMUKA

41 DJIeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP720LI

4  llocTosHHBIN SMeKTPHYECKUH TOK. ToKu B 12 1 2 https://m.eds00.ru/GEWTDOXWW
pa3IMYHbBIX Cpeaax

Uroro mo pazneny 22

PesepBHOE Bpemst 2 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 5



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ITHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
\ KonnuyecTBo 4acos Jara SeTpo ¢ mPpoBbIe
o T JICEKTPOHHbIC 1IN BbI
LS enapoKs Bcero Komypoiense | Tipakraseckne u3ydeHusi oOpa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

1 fje“ff;? ;;Z{{fﬂooigg‘;fmljfg;‘;’gz 1 Imenens | hitps://m.edsoo.ru/Y XGQSPMIP
Poxb u mecTo pusuku B hopMupoBaHun

2 COBPEMCHHOI Hay4YHOW KapTHHBI MHUpPa, B 1 1 memens  https://m.edsoo.ru/BHSXWFFVO
MPAKTHYECKOMN IS TEIBHOCTH JIFOICH
Mexanunueckoe aBukeHne. OTHOCUTEIBHOCTh

3 MEXaHHUYECKOro aBmkeHus. [lepeMerienue, 1 2 Hepens | https://m.edso00.ru/RSOAQV5ZX
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE MPSMOJIMHEHHOE JIBHIKCHHE 1 2wmenens  https://m.edsoo.ru/L8IPY2JEZ

5 PaBHOYCKOpEHHOE MPSAMOIMHEHHOE JABHIKECHHE 1 3 memenst | https://m.edsoo.ru/MDIDKJOUB

6 g;;f;f:oe HAACHHE. Y CKOPEHHE CROGOAHOTO 1 3menens | https://m.edsoo.ru/MXPLZIX8]

7 Kpusommelinos mmwene. L ) tneners  hitpsilim edsoo.ru/TELIZCADN
[MpuHIMT OTHOCHTENBHOCTH ["anuies.

8 Wueprmansabie cucTeMbl oTcueTa. [TepBbrit 1 4menens  https://m.edsoo.ru/J6QY7N3WN
3akoH HerotoHa
Macca tena. Cuna. [IpyHITUIT CYyTIepIO3UIHN

9 cui1. Bropoii 3akon HeroToHa ist 1 Suemens | https://m.edsoo.ru/BVTNWTAQH
MaTepUAIbHON TOYKH

10 Ié)j:;m 3aKOH HbIOTOH /T MaTCPHATEHAIX 1 5uemenss | https://m.edsoo.ru/JYL414UAN

11 %1‘;‘;‘;:‘1’3‘2311’;;‘;‘;;:2‘;2?2; CHna TOKECTH. |y 6 merens  https://m.eds00.ru/D13D593MU

12 Cuna ympyroctu. 3akoH ['yka. Bec tena 1 6 menens  https://m.edsoo.ru/RILVEXEQD
Cuna tpenus. Koadpduuuent tpenus. Cuna

13 COIIPOTHUBIICHUS TPU ABMKCHUU TEJa B 1 7 wenens  https://m.edsoo.ru/UZBUPCM5M
YKHUIKOCTH WU Ta3e

14 g%‘l‘f}f}giii“fﬁ;}fﬂﬁ;pﬁfﬁf;f:}fgﬁfHe 1 7wenens  https:/m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

Ne n/m

Tema ypoka

\ KonnuyecTBo 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTH4yeckue
padoThI

15

[iteuo cunebl. YciioBUs paBHOBECUS TBEPAOTO
Tena

HMmysibec MaTepruanbHONW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMIynbC cuibl. 3aKOH
COXPaHEHHUs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

JlaTa
U3y4YeHHsl

8 Hemensa

DJIeKTPOHHbIE I (PPOBHIE
o0pa3oBaTeJIbHbIE PeCypChl

https://m.edso0.ru/M5JOTKNWC

16

17

Pabota u momHOCTH cribl. Kunernueckast
SHEprus MarepuanbHou Touku. Teopema 00
M3MEHEHHH KHHETUYECKON SHEPTUU

ITorennuansHas sHeprus. IloTeHunanbHas
SHEprus ynpyro aeGopMupoBaHHOK
npyxunsbl. [loreHumanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

[ToTeHuManbHbIe U HEMOTEHIUAIBHBIE CUJIBL.
CBs3b pabOTHI HEMOTEHIIMAIBHBIX CUJT C
M3MEHEHUEM MEXaHWYECKOM SHEPTuu CUCTEMBbI
Tel. 3aKOH COXPAaHEHUS! MEXaHUYECKOU
SHEPrUHu

8 Hemensa

9 Henensa

9 "Henmens

https://m.edsoo0.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOX0O

19

20

Jlaboparopnas pabota «MccnenoBanue cBsizu
paboThI CUITBI C U3MEHEHHEM MEXaHUYECKOM
DHEPTUH TeJla Ha IIPUMEPE PACTHKECHUS
PE3UHOBOTO KI'YTa

KonTponbHas pabota no Teme «KunemaTtuka.
JnHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE

10 Hemensa

10 Henens

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6GYY

21

22

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxkenne. Auddysus

XapakTep JBUKEHUS U B3aUMOJECHCTBUA
YacTHIl BeniecTra. Moiesin CTPOEHHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIl

11 Henens

11 Henens

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonudecTBo BemiecTsa.
[TocrossnHas ABoraapo

12 Henens

https://m.edsoo.ru/FL1BAQD13



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13

\ KonnuyecTBo 4acoB

5 Jdara DJIeKTPOHHbIE I (PPOBHIE
Nengiilenaypoxa Beero Koutpoarnbie  Ipaxriyieckue H3yuyeHUsl o00pa3oBaTebHbIE pecypchl
padoThI padoThI

g4 ~ Temnosoe pasHosecue. Temneparypa u e¢ 1 12 wenens | hitps://m.eds0o.ru/WPNY6QASZ
u3Mmepenue. [lkana remnepatyp Llenbcus

25 uewwenwiiras s MEL. Octosoe ypasenne g 13 nezens | https://m.edso0.r/UKJFVSBZO
AOcomroTHas Temreparypa Kak Mmepa cpeaHei

26 KUHETHYECKOW PHEPTUHU JIBUKCHHS MOJICKYJI. 1 13 megenst | https://m.edsoo.ru/BXUDVDG2F
VYpaBuenue MeHneneeBa-Knanelipona

27 3akoH /lanproHa. ["a30BbIe 3aKOHBI 1 14 uepens  https://m.edsoo.ru/Y3WB66I3A
Jlaboparopnas paborta «McciaenoBanue

28 3aBUCHMOCTH MEX/Iy ITapaMeTpaMu COCTOSIHHUS 1 1 14 memenss | https://m.edsoo.ru/35DBLKT96
Pa3peKEHHOTO ra3ay

29 Msonpoueccsi B uAcaibHOM rase i ux 1 15 wenenss  https://m.edsoo.ru/OZJ3KZNJ5
rpaduUecKoe MpeCTaBICHUE
BHyTpeHHss dHEeprus TepMOAUHAMUYECKON

30 CHCTEMBI 1 CIIOCOOBI ¢& H3MCHCHM. 1 15 menens  https://m.edso00.ru/9JOITVXI8
KonuuecTtBo Temnorel u padota. BHyTpeHHss
SHEPTHSI OTHOATOMHOT'O UAEATBHOTO Ta3a

31 Busl Temionepenaun 1 16 nenens  https://m.edsoo.ru/36JJ120W9
V nenbHas TEMIOEMKOCTh BEIECTRA.

32 KonmuecTBo TEmIOTH pH TeTIonepeaye. 1 16 Hemenst | https://m.edsoo.ru/5K3Y4H86L
AmabaTHBIN mpoIecc

33 IcPBbIi 3AKOH TEPMOIMHAMMUKH H Cro 1 17 nenenss | https:/m.eds00.ru/2HO6R3GAS
pUMEHEHHE K M30IpoIieccam

34 Heobp ATHMOCTD TPOTICCCOB B NPHPOAE. 1 17 menenst | https://m.edsoo.ru/S85LWDFT8
BTopoii 3ak0H TepMOJIUHAMUKHI

g5 pumun ericraus i KT rennosoii 1 18 wenens  https://m.eds0o.ru/DLCDEAAUC
MaITHHBI

36 [uka Kapuo u ero KIT/1 1 18 memenst |~ https://m.edsoo.ru/4AXPSAQV7M

37 DKOJIOTHYeCKHE TMPOOIEMbI TEIIOIHEPTETHKH 1 19 menenst | https://m.edsoo.ru/PO7ZMYM8I

gg  Qbobuwaiomumit ypok «Monexyssphas pusika. |y 19 Hezens | https://m.edso0.ru/9EKZODDWP

OCHOBBI TEpPMOAMHAMUKI



https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

\ KonnuyecTBo 4acoB

5 Jdara DJIeKTPOHHbIE I (PPOBHIE
Nengiilenaypoxa Bcero Koutpoarnbie  Ipaxriyieckue u3ydeHusi o0o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI

Konrponsnas pabora o teme

39 «MonekyspHas ¢pusuka. OCHOBBI 1 1 20 menens | https://m.edsoo.ru/RCARYEGZX
TEPMOMHAMHKI

40  Mapoodpasosamne u KouACHCALIMS. 1 20 wenens | https://m.eds00.ru/X48Q078EE
Hcnapenue u KuneHue

41 ~ ADCOMOTHA H OTHOCHTCIbHAS BAKHOCT 1 21 neniens  htps://m.edso0.ru/98HVAEBMM
BO3yxa. HachllieHHbIH map
Tsépnoe Teno. Kpucrannuueckue u

42 AMOPQHEIC TeNla. AHU3OTPOIIMS CBOHCTB 1 21 mepens | https://m.edsoo.ru/JXFWLMZNK
KpucTauioB. XKuakue KpucTaibl.
CoBpeMeHHbIE MaTepHAIIbI

43~ ILMaBICHHE M KPHCTAMLIMSAIML. Y ACTBHAA 1 22 wenens  https://m.eds00.ru/OX117G6MR
TerioTa riasieHus. Cyonumanus

44 VYpaBHEeHHE TEIIOBOTO OaiaHca 1 22 menens  https://m.edsoo.ru/0ITUXGN2I11

45 DVICKTPH3AIHA TeI1. NCKTPHICCKHH 3apA. 1 23 menens | https://m.edso0.ru/QJ2S7TWSBM
JIBa BHJ1a DJIEKTPUYECKUX 3aPsI0B
[TpOBOAHUKH, TUIIEKTPUKU

46 MOJIYTTPOBOIHUKHU. 3aKOH COXPaHCHHSI 1 23 menens | https://m.edsoo.ru/F3YVPQUYH
AIIEKTPUYECKOTO 3apsa

47 ~ Boamvoneiictsie sapizos. axoi Kymona. 1 24 menens | https://m.eds00.ru/5U3BUOTHH
ToueuHBIH ICKTPUUECKHIA 3aPsiT
Hanpssk€HHOCTD 3JIEKTPHYECKOTO TTOJIS.

48 [TpuHIMN Cyneprno3ULIUH SJIEKTPUIECKUX 1 24 menens | https://m.edsoo.ru/9IKAWD2V6
nosei. JInHuu HanpsiKEHHOCTH

49 PaboTa cut S1EKTPOCTATHYECKOTO MO, 1 25 mexens | https://m.edso0.ru/\NVOPDIASLF
[Torenmman. Pa3HOCTh NOTEHIMAJIOB
[TpOBOAHUKH ¥ AUDIICKTPUKH B

50 AJIEKTPOCTATHYECKOM T0JTe. J{udmekTprdaeckast 1 25 menens | https://m.edsoo.ru/12P2S312Z7
MPOHUIIAEMOCTh

51 DnexkrpoémkocTh. Konmencarop 1 26 menens | https://m.edsoo.ru/BIUPRD52W

52 VICKTPOEMKOCT MIOCKOTO KORACHCATOPA. 1 26 neniens  https:/m.edsoo.ru/XPUKP82V8

DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

Ne n/m

Tema ypoka

\ KonnuyecTBo 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTH4yeckue

padoThI

53

54

Jlaboparopuas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunIun nercTBUs U NPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO arnrapara,
CTpyHHOTO MpUHTEpa. DIIEKTpOoCcTaTUYeCcKas
3amuTa. 3a3eMJIEHHE AIEKTPOIpruOOpoB

1

JlaTa
U3y4YeHHsl

27 Henens

27 Henens

DJIeKTPOHHbIE I (PPOBHIE
o0pa3oBaTeJIbHbIE PeCypChl

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

55

DIEeKTPUYECKUM TOK, YCIOBHUS €T0
cymectBoBanus. [locrosunbiii Tok. Cuina
toka. Hanpsixenue. ConporuBienue. 3akoH
Oma 11 yyacTka 1enu

28 Henens

https://m.edsoo.ru/D6Y72A4B7

56

57

[MocnenoBarenbHOE, MapaieaIbHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
Jlaboparopuas pabora «/3ydecHne
CMEIIIaHHOTO COCAMHEHHSI PE3UCTOPOB»

PaGoTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akon Jlxxoyns-Jlenma

28 Henens

29 Henens

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 1 OJIHOM (3aMKHYTOH)

BHGKTpI/I‘ICCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

Jlaboparopnas padota «3mepenune 3/C
HMCTOYHUKA TOKA M €0 BHYTPEHHETO
COIIPOTHBIICHHS

29 Henens

https://m.edsoo.ru/YN5BF7PBS

59

Pesepubiit ypok. KonTponshas pabora mmo
Teme "OnekrpoauHamuka” / Beepoccuiickas
IpoBepoyHas pabora

30 Henens

https://m.edsoo.ru/MFMG6EIE5X

60

O6o06maromuit ypok «IeKTpoJuHAMUKAY /
Bcepoccutiickas mpoBepouHasi pabota

30 menens

https://m.edsoo.ru/P86MDYO07H

61

DeKTpOHHas IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTD

62

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

31 Henens

31 menensg

https://m.edsoo.ru/WMNNBOQOL9H

https://m.edso0.ru/4CCYCJ785



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785

Ne n/m

Tema ypoka

\ KonnuyecTBo 4acoB

KonTpoabhbie

Bcero
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3y4YeHHsl

DJIeKTPOHHbIE I (PPOBHIE
o0pa3oBaTeJIbHbIE PeCypChl

63

[TorynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas MpoBoAUMOCTh. CBoMCTBA P—N-
nepexojia. [1oaynpoBoJHUKOBBIE TPHOOPHI

32 Henens

https://m.edso0.ru/S55A1DQUR

64

DNEKTPUUECKUN TOK B paCTBOPAX M pacIlyiaBax
AEKTPOJIUTOB. DIEKTPOIUTHICCKAS
JUCCOIMaIus. DIEKTPOIIU3

65

66

67

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSTEILHBIN U HECAMOCTOSITEILHBIA
pazpsan. Monnus. [1nazma

DnexkTpuyeckue npudopsl U yCTPOCTBa U UX
IIpaKTH4YeCcKoe IpuMeHenue. [Ipasuna
TEXHUKU 0€30I1aCHOCTH

KontponbHas pabora o reme
«Inexkrpocraruka. [locTossHHBIN
ANEKTpUYECKUi TOK. TOKH B pa3TUUHBIX
cpemax»

32 Henens

33 menens

33 menens

34 genens

https://m.edsoo.ru/QUOQUWYV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PesepBHblIil ypok. O600maromuil ypok no
temaMm 10 krnacca

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68 5

34 genens

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

TEMATHYECKOE ITAHUPOBAHUE ba30BbIi YPOBEHb

11 KJIACC

\ KoanuyecTBo 4acos

Nen/m | HaummeHOBaHMe pa3/iesioB U TeM MPOTPaAMMbI s KOHTpOJIbHEIE ;Eg:::lfqecx“e (?g:;il:;‘i‘;;fﬁ(gg‘ggg;;g
Paznea 1. JIEKTPOANHAMMUKA

1.1 MarHuTHOE 1oJie. DIeKTPOMarHuTHAs HHITYKIIHSI 11 1 ‘ https://m.edso0.ru/Z20Q390NG8
Hroro no pazueny 11

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1 MexaHHYEeCKUE U IIEKTPOMArHUTHBIE KOIeOaH st 9 1 https://m.edso00.ru/3TLNQKPG6
2.2 MexaHU4ecKue U 3JICKTPOMAarHUTHBIC BOJIHBI 5 https://m.edso0.ru/WQT6385V1
2.3 Ontrka 10 2 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24

Paznen 3. OCHOBbBI CHEHHAJII)HOI?I TEOPUU OTHOCUTEJIBHOCTH

3.1 OCHOBBI CHCIHATBHON TEOPHUH OTHOCHTEIIBHOCTH 4 https://m.edsoo.ru/AOUCOVDK?2
Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DeMeHThl KBaHTOBOM ONTHKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU

51 ‘ DJIeMEHTHI aCTPOHOMHUHU M aCTPOPUIUKU 7 ‘ https://m.edso00.ru/3BEOD6K XI9
Uroro no pazgeny 7

Paznea 6. OBOBIIAIOIHIEE ITOBTOPEHUE

6.1 ‘ O6o01maroree IMOBTOPEHNE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Uroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne i/t

Tema ypoxka

KonuuectBo yacos

Bcero

Kontponbubie | IlpakTtudeckue

paboTHI

paboTHI

ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBHE.
MarnutHoe nosue. BeKTop MarHUTHOW UHYKLIUH.
JIuHUM MarHUTHOW MHAYKIUU

MarauTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTBIT IpcTena.
B3auMozeincTere MpoBOIHUKOB C TOKOM

JlaTa
M3YYCHUS

1 Hepemst

1 Henens

DIIeKTPOHHBIC IH(PPOBEIC
00pa3oBaTeNbHbBIE PECYpPCH

https://m.edsoo0.ru/4ADMOY IJN6

https://m.edsoo0.ru/1L5CT47FX

Jlaboparopnas pabota «3ydeHre MarHUTHOTO MOJs
KaTYIIKA C TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
Cuna Amnepa. JIaboparopnas pabota «VccnenoBanue
JIEWCTBUSA MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM

JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS
3apspkeHHyro yactuily. Cuiia Jlopenna. PaboTa cuiibl
Jlopenua

DnexTpoMaruuTHas nHAyKuus. [ToTok BekTopa
MarHuTHON MHAyKIuu. DJ1C nHayknuu. 3akoH
2JIEKTPOMAarHUTHOM MHAYKIuK Papanes

Jlabopartopnast pabota «HcciaenoBanue siBICHUS
ANEKTPOMArHUTHOM WHIYKITHID)

2 Henens

2 Henens

3 Henens

3 Henens

4 guenens

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/\VVA26C9C3J

https://m.edso0.ru/XZS5MQCBU

NunyktuBHOCTD. SBNeHue camounaykuun. JC
CaAaMOWHIYKITMH. DHEPIrHsi MATHUTHOTO TOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

TexHu4eckne ycTpoiCcTBa U UX NPUMEHEHUE:!
IIOCTOSIHHBIE MATrHUTBI, DJIEKTPOMArHUThI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHIL,
WHYKLUOHHAs [1eYb

4 guenens

5 Henmens

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9LG6

10

11

O6o6matomuii ypok «MarauTHoe mosie.
DIeKTPOMArHUTHAS HHIYKITHS

Kontponbras pabota mo Teme «MarHuTHoe moJie.
DneKTpOMarHuTHasi MHIYKIIUS»

5 Henmens

6 Henens

https://m.edso0.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

12

CB0OOIHBIE MEXaHUYECKUE KOIeOaHus.

6 Henens

https://m.edso00.ru/9Y6GYWEVP



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

Ne i/t

Tema ypoxka

KomnuectBo yacos

Bcero
paboTHI

Kontponbubie = Ilpaktuyeckue

paboTHI

JlaTa
W3YYCHUS

DJIEKTPOHHBIC ITU(PPOBBIC
00pa3oBaTebHBIC PECypPChI

13

14

15

["apmonnueckue konebanus. Y paBHEHHE
rapMoHUYecKuX kosiebanwuii. [IpeBpaiiennue sneprun

Jlaboparopnas padota «lccienoBanue 3aBUCHMOCTH
MeproIa MajibiX KoJIeOaHHii Tpy3a Ha HUTH OT JJTHHBI
HUTHU U MAcChl Tpy3a»

Koneb6arenbubiii koHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIeOaHUs B UACATELHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTUS MY
MEXaHHYECKUMH U JIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
ueaIbHOM K0JeOaTeIbHOM KOHTYpe

7 Henens

7 Henens

8 Hemens

https://m.edsoo.ru/DPZ8KR61C

https://m.edso0.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBnenue o 3aTyxarolux KojaeOaHHsX.
BreinyxaeHHble MexaHndeckue kosnedanus. Pesonanc.
BbIHyX1eHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs

17

[lepemennsblii Tok. CUHYCOMIANIbHBIN IEPEMEHHBIN TOK.

MOHIHOCTI) NEPEMEHHOTO TOKA. AMHJ’II/ITYI[HOG n
HeﬁCTBYIOLHCC 3HAYCHHUC CUJIbI TOKA U HAIIPSAKCHUA

8 nenens

9 Henens

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

19

Tpancdopmarop. [IponsBoacTso, nepenaya u
oTpedIeHnE 3JIEKTPUUECKON IHEPTHH

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
AJEKTPUYECKOTO 3BOHKA, F€HEpaTopa MepeEMEHHOTr0
TOKA, JINHUH 3JIeKTpoIiepeiad

9 Henens

10 Henensa

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJICTBE
anekTpodHeprun. KynbTrypa ucnoab30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

10 Hennensa

https://m.edso00.ru/3DUNYKWNO

21

MexaHnyecKkue BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS.
[Tepuoa. CkopoCTh pacCipOCTpAHEHHUS U IJIMHA BOJIHBI.
[TonepeuHbie U TPOJOJIbHBIE BOJIHBI

11 menens

https://m.edsoo.ru/W2XBOR3HJ

22

23

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicora
ToHa. TemOp 3ByKa

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U CKOPOCTh.
IIxana OJICKTPOMArHUTHBIX BOJIH

11 menens

12 Henens

https://m.eds00.ru/Z82706V70

https://m.edsoo0.ru/SWB57C06X



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

KomnuectBo yacos

. Jata DJIEKTPOHHBIC ITU(PPOBBIC
Wt | U e Beero Rommponzasc) Mliparcaacee u3ydeHuss = 00pa3oBaTeJbHBIE PECYPCHI
paboTHI paboTHI

24 Tpusiuiibt paHOCBA3H i TeNCBHICHH. PasBuTHE 1 12 wepenst | https://m.eds00.ru/2WQTSLGLV
CPEACTB CBsA3U. Pagnonokanus

25 KontpospHas padora o Teme «KoseOaHus 1 BOJTHBI) 1 1 13 memenss | https://m.edsoo.ru/IHURONSOB
[psimosMHEIHOE PacIPOCTPpaHEHUE CBETA B

26 oJTHOpOAHOM cpene. Touedynblit ICTOYHUK cBeTa. JIyd 1 13 menens | https://m.edsoo.ru/HUF74ANDOW
cBeTta

97 OtpaxkeHue cBeTa. 38.KOHL3 OTpa)kKEHUsI CBETA. 1 14 nenens | https:/m.edsoo.ru/IMBKOM22Z
[TocTpoeHue n300pakeHHii B TLIOCKOM 3€pKajie

o8 HpeJIOMJIeHI:Ie ceera. [loyiHOE BHYTpEHHEE OTpaKEHHUE. 1 14 wenens | https://m.eds00.ru/VA9RISTRN
[IpemenbHbINA YroJl MOJHOTO BHYTPEHHETO OTPasKEHHS

29 MEICT T P AT (U T8 e e e 1 1 15 Hemenst | https://m.edsoo.ru/JO2EIM1DQ
MPEJIOMJICHHUS CTEKIIa

30 .HI/IHSI:{. [TocTpoenue nzobpaxenuii B innze. Dopmyna 1 15 menens | https://m.eds00.ru/MW2MMSIKIC
TOHKOM JIMH3bI. Y BETMYCHUE JTHH3bI

31 Jlaboparopias pabora Hcenenopanie CROCTR 1 1 16 nexens  https://m.eds00.ru/Q1ZCMW980
H300paKEHHIA B IHH3AX»
Jucnepcus cBera. CI0KHBIN COCTaB OEIOTo CBETA.

32 I{BeT. JlaboparopHas pabota «Habronenue qucnepcun 1 16 nenenst | https://m.edsoo.ru/K9OWVKE11
CBETa»

33 Murepdepenums ceera. Jlgpacis coeta. 1 17 nenens  https://m.eds00.ru/C8L CRSEJI
JudpakionHas pemeTka

34 [TorrepeuHOCTh CBETOBBIX BOJIH. [lossspu3ariust cBeTa 1 17 megens | https://m.edso0.ru/Q2118XY0OJ

g5~ OmTuicckie pHOOpLI H YCTPOHCTBA  yCIIOBHS HX 1 18 neniens  https://m.eds00.ru/M5127JYGT
6€301acHOTO MPUMEHEHUS

36 I'paHuie! mp VMEHHUMOCTH KTACCITHCCKOM MEXAHIIKH. 1 18 menenss | https://m.edsoo.ru/P8GBIFJSN
[MocTynaTsl CrienUaibHOW TEOPUH OTHOCUTEIBHOCTH

37 OTHOCHTETBHOCTH OJHOBPEMEHHOCTH. 3aMelJICHHE 1 19 wexens | https://m.edso0.ru/0VLMCNGB2
BPEMEHH M COKPAICHHE JUTHHBI

38 DHeprus u MMITYITBC PENATHBHCTCKOH HaCTHIIEL. Cs13b 1 19 menens  https://m.edso0.ru/190ZY 4BUB
MAacChl C SHEPTUEH U UMITYJICOM. DHEPTHsI TOKOS

39 Kontponbnas pabota «OnTrka. OCHOBBI ClIEIUATBHOI 1 1 20 menens  https://m.edso0.ru/L8689JPL I



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

KomnuectBo yacos

. Jata DJIEKTPOHHBIC ITU(PPOBBIC
Nen/m | Tema ypoka Beero Kountponsueie | [Ipaktuueckue W3ydeHus | 0GPA30BATEBHBIE PECYPCHI
paboTHI paboTHI

TEOPUH OTHOCHTEIIHBHOCTH)

40 Poronsl. Dopmyna [L1aHka. IHEPrits i HMIYIIbC 1 20 emenst | https://m.edsoo.ru/ZL6P16LAOQ
¢dorona

a1 OTtkpeiTHE U BccnenoBanue Gotodddexra. OnbITh A. 1 21 mexens | hitps:/m.edsoo.ru/PGLEXXSRO
I'. CroneroBa

42 3axoust porosdexra. Ypasnennue Jiuireiina 1 21 megenst | https://m.edsoo.ru/YLCK770G8
dbororddekra. «Kpacnas rpanuna» horosrddexra

43 HaPHeHHe csera. OnwiTel [1. H. JIeOenesa. Xumuueckoe 1 22 wenens | https://m.edsoo.ru/EGOBZOLSA
JCHCTBHUE CBETA
TexHr4ecKue ycTpoucTBa U IPAKTUYECKOE

44 npuMeHeHHe: (POTOIEMEHT, (POTOAATUHK, COTTHEUHAS 1 22 wenens | https://m.edsoo.ru/UFQDRSL5M
Oarapesi, CBETOAHO]]

45 Pemenue 3amay mo reme «DI€MEHTHI KBAHTOBOMH 1 23 menens | hitps://m.edsoo.ru/ZE73A67B1
OTITHUKMY

46 Mopens atoma Tomcona. Onrret Pesepdopaa no 1 23 menens | https://m.edsoo.ru/FIC11POHN
paccestHuIO a-yactuil. [ImanerapHas Moaens aToma

47 [Toctynats! bopa 1 24 wepenst | https://m.edsoo0.ru/6X7GFHZ9X
Wznyuenue u nornouieHue GOTOHOB MPH MEPEXOe

48 aToMma ¢ OJTHOTO YPOBHS DHEPTUHU HA APYron. Bussr 1 24 menenst | https://m.edsoo.ru/NN8BHZYBE
CIIEKTPOB
BosiHOBBIE cBOMCTBa yacTull. Bosusl ne bponis.

49 KopnyckyssipHO-BOIHOBO# qyann3m. CIIOHTaHHOE 1 25 Hemenst | https://m.edsoo0.ru/J710TLFCO
BBIHYXKJICHHOE M3TyYCHHE

50 OtiprrTie paanoakTisroCTH. OmbiTh Pesephopia o 1 25 menenss | https://m.edsoo.ru/TSJFUU3TP
OTIPEICIICHUIO COCTaBa PAIMOAKTUBHOTO H3TYICHUS

5y Cpofcrsa anbgar, Oeta, raMma-usyNCiis. Binsine 1 26 wenens | hitps://m.eds00.r/UOIRQS0Z5
PaJIMOAKTUBHOCTH Ha KHBBIC OPTaHU3MBI
OTtkpbiTHE IPOTOHA U HeWTpoHa. M3oTombl. Anbda-

52 pacraj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 1 26 menenst | https://m.edsoo.ru/H2XIHOG3E
l'amma-n3nydenue

53~ OMCPIIL CBASH HYKUIOHOB B 1pe. SLACPHEIE PEAKIIHIL. 1 27 mexens | https://m.eds00.ru/CFIYJISSIG

SAnepusiii peaktop. [IpoOraeMbl, MEPCIEKTUBHI,



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

Ne i/t

Tema ypoxka

KomnuectBo yacos

Bcero
paboTHI

Kontponbubie = Ilpaktuyeckue

paboTHI

OKOJIOTHYCCKHE aCIICKThI H,HCpHOﬁ OHCPI'CTUKU

54

DOneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOCHHUS U PETUCTPALIUH SI€MEHTAPHBIX
yactull. Kpyrislii ctonn «@yHaaMeHTalIbHbIE
B3auMoJIeHCTBHs. ENMHCTBO U3MUecKoil KapTHHBI
MHpa»

JlaTa
W3YYCHUS

27 Henens

DJIEKTPOHHBIC ITU(PPOBBIC
00pa3oBaTebHBIC PECypPChI

https://m.edso0.ru/SUC62U40A

55

Oranel pa3Butus actpoHoMuu. IlpukiagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE acTpoHOMUU. Bun
3BE31HOTO HeOa. Co3Be3aus, SipKUe 3BE3bI, IUTAHETHI,
ux BUAMMoOe 1BrkeHue. CoaHeuHas cuctema

28 Henens

https://m.edso0.ru/5PXS219VY

56

57

Comnnne. ConHeuHass aKTUBHOCTD. MICTOUHUK 3HEprUun
ConHma u 3BE31

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3AbI
IJIaBHOM IOCJIEI0BATEIbHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE IIPEACTABICHUS O
ITPOUCXOXACHNUHU U 3BoJirounu CosHIa U 3B€311

28 "Hemens

29 uenens

https://m.edso0.ru/1JZR54JA0

https://m.edso00.ru/GGD3W74Z0

58

Muneunsiii I1yte — Hama 'anaxtuka. Ilonoxenue u
newkenue Comuna B [Nanaktuke. ["anaktuku. YEpHbie
JBIPBI B SIAPAX TaJaKTUK

29 uenens

https://m.edsoo.ru/L2U4S1HU2

59
60

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmnkToBOE M3imydyeHue. MeraranakTruka

HepemeHHble HpO6JIeMBI ACTPOHOMHUU

30 menens

30 uenens

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJIHNL2MCF

61

62

63

KonTponbnas pabota o Teme «KBaHtoBas ¢usuka.
DNIEeMEHTHI aCTPOHOMHH U aCTPODU3UKI
O6o06matonuit ypok. Ponb ¢pusuku u actpoHOMuUu B
SKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COMAIIBHON U
ITUYECKOH cdepax MesTeTbHOCTH YeTOBEKa
O6o06matomuit ypok. Ponb u Mecto pusmku u
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOH KapTHHE MUpa

31 menens

31 Henensa

32 Henensa

https://m.edso00.ru/TXTTCT488

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuit ypok. Poib pusnueckoit Teopun B
(hopMHUpPOBAHHUY MPECTABICHUN O PU3NUECKON KapTUHE
MHUpa

32 Henensa

https://m.edsoo.ru/Y29SVPCVR



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR

KomnuectBo yacos

. Jata DJIEKTPOHHBIC ITU(PPOBBIC
Nem/m | Tema ypoxa Bcero Kontposnbubie | IIpakruieckue M3ydeHus: | 00pa30BaTEIbHBIC PECYPCHI
paboTHI paboTHI

O6o0maromuii ypok. Mecto hu3n4ecKor KapTHHBI

65 MUpa B 00IIEM PSAAY COBPEMEHHBIX €CTECTBEHHO- 1 33 memenss | https://m.edsoo.ru/LKNUIKHZH
HAYYHBIX MIPEJCTABICHUN O IPUPOIC

66~ Descppuslil ypok. Marmirioe noxe. 1 33 mexens | https:/m.edsoo.ri/EVMFIQTPE
DNEeKTPOMArHUTHAS. WHTYKIIHSI

67 PesepsHbiii ypok. OnTHKa. OCHOBKI ClICHKATEHOR 1 34 wenenss | https://m.edsoo.ru/ESABJRK8L
TEOPUU OTHOCUTEILHOCTH

68 PesepBHeIit ypok. KBanToBas hmsuka. DIeMeHTHI 1 34 menens  hittps://m.edsoo.ru/RAROLVO2]
ACTPOHOMHH U acTPODUUKU

OBUHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 68 4 4



https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1) ®dwusuka, 10 wmacc/ Mskumes [.f., Byxosues b.b., Corckuit H.H. monx Penaximeii
[TapdentbeBoit H.A., ba3zoBblii W yriyOJ€HHBIM ypOBHU, AKIIMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenue»

2) Owusuka, 10 xmacc/ Mskumes I'.f1., Byxosues b.b., Uapyrun B.M. mox Penaxiueit
[TappentreBoit H.A., ba3oBbiii u yriyOna€HHBIA YpOBHH, AKIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1) VYuebHoe mocobue. 3amaun 1o Gu3MKe I MPOGUIBHON IIKOIBI ¢ IPUMEPAMHU PELICHH.
10-11 xmaccer / Kupuk JILA., I'eanenmreiin JI.O., Tensdrar M.M.. ox pe. B.A. Oprosa,
NznarensctBo «nekcay.

2) YuebHoe mocodue, 9-11 xiaccel / PeimieBuu A.IL., 3agaunuk. 9-11 knaccel, M3aarenbeTBo

«JIpodar»
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) EJVMHOE COIEPXXAHUE Enmmuoe comepkanue o0Imiero oOpa3zoBaHus. MeToandecKue
marepuaisl https://edsoo.ru/metodicheskie-materialy/

2) CAAM I'MA: OO6pa3oBaTenbHbIH HOPTAN /IS MOATOTOBKH K SK3aMEHaM
https://ege.sdamgia.ru/



https://edsoo.ru/metodicheskie-materialy/
https://ege.sdamgia.ru/

