115. PepepanbHaa paboyasa nporpamma no y4yebHomy npeamety "®dPusuka”
(6a3oBbIN YpOBEHD).

115.1. ®denepanpHas pabouas mporpamma mo ydebnomy mpeamery "dusuka" (6a30BbIif
ypOBeHb) (mpeameTHasi oomacts "EcTecTBeHHO-HAayuHbIE TTpeaMEThI") (J1ajjee COOTBETCTBEHHO -
nporpamMMa 1o (usuke, Qu3NKa) BKIIOUACT MOSCHUTENBHYIO 3alHCKY, COACpKaHHe OOy4eHHUS,
IJTAHUPYEMBbIC PE3yIbTaThl OCBOCHHSI IPOTPAMMBI IO (PHU3HKE.

115.2. IloscHuTenbHas 3alKcKa OTpa)kaeT oOIue IeNu M 3aJadyd HU3ydeHHs (DU3HKH,
XapaKTEPUCTUKY ICHUXOJOTMYECKUX MPEANOCHUIOK K €ro M3y4eHHIO0 O00y4aroIlMMHCS, MECTO B
CTpYKType yueOHOTo IJlaHa, a TaKkKe IMOIXOJbl K OTOOpY coJep)KaHHs, K OIpeaeleHUI0
IJIAaHUPYEMBIX PE3YJIbTaTOB.

115.3. Conpepxanue O0OyYeHHS pACKpbIBa€T COACpP)KATCIbHBIC JIMHUHU, KOTOPHIC
MpeaaraTcs Ui 00s3aTeIbHOTO M3YYCHHUS B KKIOM KIACcCe HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHusl.

115.4. Tlmanupyembie pe3ylbTaThl OCBOCHHS MPOTPpaMMBI MO (U3UKE BKIIOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YIIbTATBI 3a BCChb IICPHUOJ 06y‘{CHI/I$I Ha YpPOBHC CPCAHCIO
obmiero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JIOCTHIKCHHS OOYYAOIIErocsl 3a KaXKIbId TOJ
oOy4JeHus.

115.5. NossAcHUTenbHaA 3anucka.

115.5.1. TIporpamma o ¢usrke 6a30BOTO ypOBHSI HA YPOBHE CPETHET0 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yibTaTaM OCBOCHHMS OCHOBHOMU
oOpazoBarenbHO# mporpammebl, ipeactaBieHHbIXx B DT'OC COO, a Takke ¢ yueToM deaeparbHOn
paboueil mporpaMMbl BOCIIUTaHHS U KOHIIETILIMY MIpenoAaBaHus ydeOHoro npeamera "®dusuka" B
oOpa3oBarenbHbIX  opranm3anusx Poccuiickoit  @enepanuu, peamusylIIUX OCHOBHbBIC
o0pazoBarenbHbIe TPOrPaMMBbI.

115.5.2. Conepxanue nporpaMmbl 1o (pU3MKe HAITPaABIICHO Ha (POPMUPOBAHKE €CTECTBEHHO-
Hay4HOM KapTuHbl Mupa oOyuatomuxcs 10 - 11 knaccoB mpu o0ydeHnu ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO noaxoaa. [IporpaMmma mo ¢usmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaraM OOyuyeHMsI, a TaKKe YUYUTHIBAET HEOOXOJUMOCTb pPEATU3ALUKM MEXIPEAMETHBIX
CBsI3eil (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYeOHBIMM MpeaMmeTramu. B Hell ompenensiorcs
OCHOBHBIE LI€JM HU3y4YeHMs] (PU3UKM Ha ypOBHE CpeIHEro oouiero oOpazoBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3HMKH: TMUYHOCTHBIE, METAIPEeAMETHbIE, TpeAMETHBIE (Ha 6a30BOM

YpOBHE).

115.5.3. TIporpamma 1o Gpu3nKe BKIFOYACT:

[TnanupyemMbie pe3ynbTaTbl OCBOCHUS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIE
IpEeIMETHBIE Pe3yJIbTaThl 110 ToAaM 00y4eHUS;

Conepxanue yueoHoTO npeameta "dusnka" 1o ronam oOydeHus;

115.5.4. TIporpamma 1o pu3MKe MOXKET OBITh HCIONH30BaHA YUUTEISIMH KaK OCHOBA IS
cocTaBlieHUs! cCBouX pabounx mporpamm. [Ipu pazpadotke pabodeii mporpaMmbl B TEMATHUECKOM
IJIAHUPOBAHUH JIOJIKHBI OBITh YUYTEHBI BO3MOXKHOCTH MCIOJIb30BAaHUS IEKTPOHHBIX (LIU(POBBIX)
o0pa3oBaTeNbHBIX  PECYpCOB,  SABISIOIIMXCA  y4eOHO-METOAWYECKUMU  MarepuaiaMu
(MynbTUMEIMHHBIE TPOTPaMMBI, JJEKTPOHHBIE YUYEOHMKHM M 3aJa4HUKH, OJICKTPOHHBIC
OUONMMOTEKN, BUpPTyaJbHbIE J1a0OpPaTOPUH, WTPOBBIE MPOTPAMMBI, KOJJICKIHMH UPPOBBIX


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

00pa30BaTeIbHBIX PECYPCOB), PCATU3YIONIMMH IUIAKTHYCCKAE BO3MOXHOCTH WH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJOTHH, COAEP)KAHUE KOTOPHIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00
o0pa3oBaHHH.

115.5.5. [Iporpamma 1o ¢u3HKe IPEIOCTABIAET BOZMOKHOCTD JIJIsl PEaTU3aliK Pa3IMIHbIX
METOAMYECKHX TOAXOJOB K OpraHuzanuu oOydeHuss (¢GuU3MKe MpPH YCIOBUU COXPAaHEHUS
00s13aTeIbHON YacTu coiepKaHus Kypca.

115.5.6. ®usuka kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNasl B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIHM BKIIaJ] B CUCTEMY 3HaHUN 00 OKPYKaIOIIEM
mupe. [lIkonpHBI Kypc QU3HKH - CHCTEMOOOPa3yIOUINi Uil €CTeCTBEHHO-HAYYHBIX YYeOHBIX
MIPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUHN, N3y4aeMbIX
XuMuen, Ouonorueit, pusnyeckoit reorpadueld m acTpoHoMHued. Mcmonb30BaHHE W aKTUBHOE
pUMEHEHHE (PU3MUECKUX 3HAHUH ONpeieNiieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTUN
B c(epe HSHEpreTHKH, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOJTYYCHHS HOBBIX MAaTepHANIOB C
3aJJaHHBIMU CBOMCTBaMU U JIpyTrux. M3ydyenue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B OPMHUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa OOydJaromuxcs, B (GopMupoBaHHE YMEHUN NPUMEHSTH
Hay4YHBI METOJl TO3HAHUS P BHINOJIHEHUHU UMHU yUEOHBIX UCCIIEJOBAHUH.

115.5.7. B ocHOBY Kypca (pu3UKH 711 yPOBHSI CPETHETO 0OIIEeT0 00pa30BaHUs TOJIOKEH PSiT
UJeH, KOTOPhIE MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TTOCTPOCHHS.

Wnes nienocTHOCTH. B cOOTBETCTBUU € HEW KypC SIBISETCS JIOTUYECKH 3aBEPIICHHBIM, OH
COZIEPXKHUT MaTepual U3 BCEX Pa3zeioB (U3UKH, BKJIIOYACT KaK BOIPOCH! KIACCUYECKOH, TaK U
COBPEMEHHO! (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBHM C HEW MaTepHrall Kypca GU3UKH 0O0BEMHEH BOKPYT
¢usznueckux Teopuil. Bemymmm B Kypce sBiserca (opMHpOBaHHE MPENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BELLECTBE U MOJIE.

Unest rymanuTapuzanuu. Peanuzanus ujen npeamnoiaraeT UCroib30BaHUE TYMaHUTAPHOTO
MoTeHUKaja GU3NYECKON HayKH, OCMBICTICHHE CBA3H Pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTUYECKUMU TTPOOIIEMaMH.

Wnes npuxiagHoii HanpaBieHHOCTH. Kypc Gu3HMKM mpeanonaraetT 3HaKOMCTBO € IIUPOKUM
KPYrOM TE€XHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

WNpes oxomorusanuy peajv3yercs IOCPEACTBOM BBEIACHUS DJJIEMEHTOB COIEP’KaHMS,
MOCBSIIEHHBIX KOJIOTHYECKHM MpoOiIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHUH, a Takke 00CyXIeHHUS IPoOIeM palliOHAIBHOTO MPUPOJIOIIOIb30BaHUs U
9KOJIOTMYECKOH 0€30MMacHOCTH.

115.5.8. Crep>KHEBBIMH »dJIEMEHTaMU Kypca (HU3UKH Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus SABJISAOTCA (u3nyeckue Teopuu ((popMupoBaHUE MPEACTABIECHUN O CTPYKType
MIOCTPOEHUST (U3UYECKOH Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M IPHUHLUIOB B
COBPEMEHHBIX NPEICTABICHUAX O NPUPOJE, IPAHULAX NPUMEHUMOCTU TEOpPUH, NI ONUCAHUSA
€CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

115.5.9. CucteMHO-IeATETLHOCTHBIN MOAX0 B Kypce (PU3UKH pean3yeTcs MPEexkae BCETo
3a CUeT OpraHU3allMU DKCIIEPUMEHTAILHON JesTenbHoCTH oOyuatomuxcs. st 6a30Boro ypoBHs
Kypca (U3HKH - 3TO UCIOIb30BaHUE CUCTEMBI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX IKCTICPUMEHTOB
MU J1a0opaTOpHBIX padoOT, KOTOphIe B IporpamMme 1o (u3uke OObECTUHEHBI B OOMIMN CITHMCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BeineneHue B yka3aHHOM MepedHe JabopaTOpHBIX pador,
MPOBOJMMBIX IS KOHTPOJSI W OLEHKH, OCYIIECTBIISIETCS YYaCTHHKaMH O00pa30BaTeIbHOTO



MpoIiecca UCXoIsd U3 0COOCHHOCTEH IUIAaHUPOBAHUS M OCHaIIeHUus kabunera ¢usuku. [Ipu sTom
o0ecrieyrBaeTCsl OBJIAJCHUE OOYYAIONIMMHUCS YMEHUSMHU IPOBOIUTH KOCBEHHBIC HM3MEPCHUS,
WCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MMPCATOKCHHBIX I'MITIOTE3.

115.5.10. Pemienue pacueTHBIX U Kau€CTBEHHBIX 33/1a4 C 33/1aHHOI (pU3MUecKolt MOMENbIO,
MO3BOJISIOIIEE PUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pasjiena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3iesioB. 11 Kaue CTBEHHBIX 3a]1a4 IPUOPHUTETOM SIBIISTFOTCS
3a/1aHus Ha OOBSICHEHHUE IPOTEKAaHUS (PU3NUECKUX SIBICHUHA M MTPOIIECCOB B OKPYKAIOIICH KH3HU,
TpeOyromue BbIOOpa (GU3MUECKOM MOJENU Uil CUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa.

115.5.11. B coorBercTBun ¢ TpeboBanusmu OI'OC COO k MarepHaIbHO-TEXHUYECCKOMY
obecrieyeHnIo yueOHOro npouecca 0a30Bblil ypOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IEero
00pa3oBaHMs JTOJDKEH M3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KabuHeTa (M3MKU WIM B YCIOBHSIX
WHTErpPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyyHOro nukia. Hammuune B kabuHere
¢u3ukn Heo0X0ANMOTO Ja00PaTOPHOTro 00OPYIOBAHUS JUIS BBIITOJHEHUS YKa3aHHBIX B IPOTrpaMMe
mo (u3uKe YYCHHUYECKUX MPAKTUYECKUX pPadOT M JIEMOHCTPAIMOHHOTO O0OOPYIOBaHUS
00s13aTeNbHO.

115.5.12. JlemoHCcTpanoHHoe 060opynoBaHue GOpMHUPYETCsl B COOTBETCTBUH C MPUHIIMIIOM
MUHHMAaJIBHON JJOCTAaTOYHOCTH M 00ECIIEUMBACT IMOCTAHOBKY MEPEYMCIIEHHBIX B MPOrpamMMe 110
(Gu3nke KIIOYEBBIX JEMOHCTpPALM JUIsl MCCIEJOBAaHUS HM3Y4YaeMbIX SIBIEHUH M IPOLECCOB,
SMIUPHYECKUX U (PYHAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

115.5.13. JlabopatopHOoe 00OpyIOBaHUE I YYCHHUYECKHX MPAKTHYECKUX paboT
(dhopmupyeTcs B BUJIe TEMAaTHUECKUX KOMIUIEKTOB M 00€CIIEYMBAETCS B pacueTe OJJHOTO KOMIUIEKTa
Ha JIByX oOy4aromuxcs. TemaTnueckue KOMILIEKTHI J1a00paTOPHOTo 000pYA0BaHUS TOIKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX JTAOOpATOPHI.

115.5.14. OcHOBHBIMHU LIEJIIMU M3Y4€HUs GU3UKU B 001IEM 00pa30BaHUM SBIISIOTCS:

dopMupoBaHHE UHTEpECA M CTPEeMIICHUS 00yYaromUXCcsl K HAyYHOMY U3yUYSHHIO IPUPOJIBI,
pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

PazButne HpeI[CTaBJ'ICHI/Iﬁ (6] HayYHOM MCETOAC IIO3HAaHUA n (bOpMI/IpOBaHI/Ie
HCCICA0BATCIILCKOTO OTHOICHUS K OKPYKAIOIIUM SIBJICHUSAM,

dopMupOBaHNE HAYYHOTO MHPOBO33PEHUsI KaK pe3y/IbTrara H3y4YeHHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(I)OpMI/IPOBaHI/IC YMCHI/Iﬁ OOBSCHATH SIBIICHHS C MCIOJIb30BaHUEM (I)I/ISI/I‘-ICCKI/IX 3HAaHUM U
HAY4YHBIX JOKa3aTCJIbCTB,

dopMupoBaHHE MPECTABICHUN O pOJIM (DU3UKH JIJIS Pa3BUTHS JIPYTHUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

115.5.15. JloctmxeHue »TUX Leneld oOecrneuyrnBaeTcs pEUIeHHEM CIEAYIOIIUX 33734 B
nporiecce n3ydeHus Kypca GU3nKu Ha YpOBHE CPEIHEro o0Iero oopa3oBaHus:

[Tpuobperenue cucreMbl 3HAHUM 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUasi MEXaHHUKY, MOJIEKYISIPHYIO (DU3HKY, dJIEKTPOINHAMUKY, KBAHTOBYIO (DU3UKY U
3NIEMEHTHI acTpO(U3NKY;
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dopMHUpoBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS U1 OObSICHEHUS (HU3NYECKUX
SIBIICHUU B TIPUPOIE U ISl IPUHSITHSI MPAKTUUYECKUX PEIICHUI B TOBCETHEBHOW KU3HU;

OcBoeHre coco00B pelIeHus] Pa3INYHbIX 3a7a4 C SBHO 33JJaHHON (U3HUECKON MOJIEINbIO,
3ajJ1a4, NOJPa3yMEBAIOLINX CAMOCTOATENbHOE co3jaHue (PU3UUECKON MOJIENU, COOTBETCTBYIOLIEH
YCIIOBUSIM 33/1a4H;

[Tonumanue (U3NYECKUX OCHOB U TPUHIMIIOB JACHCTBHS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIMSAHUS HA OKPYKAIOLIYIO CPEY;

OmnazieHne MeToJaMH CaMOCTOSTEIbHOIO IUIAHUPOBaHMS M TPOBENCHUSA (PU3MUECKUX
HKCIIEPUMEHTOB, AaHalu3a M WHTEepPHpeTalu WHPOPMAIUH, OIpPEIeIeHUsI JT0OCTOBEPHOCTH
MTOJIyYEHHOTO pEe3yJIbTaTa;

Co3nanue ycloBUH IJisi Pa3BUTHUS YMEHUM MPOEKTHO-HUCCIIEIOBATEIBLCKOM, TBOPUYECKOM
JESITENbHOCTH.

115.5.16. Obmiee yrcno 4acoB, peKOMEHAOBAaHHBIX IS M3y4deHUs Gu3nku - 136 gacos: B 10
Kiacce - 68 yacoB (2 yaca B Hezento), B 11 kimacce - 68 yacoB (2 yaca B HEZCIIO).

[Tpenyaraemslii B mporpamMme 1o (hu3uke rnepedeHsb JabopaTOpHBIX U MPAKTHUECKUX PabOT
SBIISIETCS PEKOMEIOBAHHBIM, YYHUTEINb JeTIacT BEIOOP MPOBEACHUS 1a00paTOPHBIX paboT M OTBITOB
C YYETOM MHIMBH/IyaTbHBIX 0COOCHHOCTEH 00yJarONIXCH.

115.5.17. JIro6as paboyasi mporpamMma J0JKHA MOJTHOCTBIO BKIIIOUATh B ce0s coeprkaHue
JTAHHOM MPOTpaMMBI 110 (PHU3HKeE.

115.5.18. B otaenbHBIX ciydasx Kypc (GU3uku 0a30BOTO YPOBHS MOXKET U3y4aThCsl B 00beMe
204 yaca 3a nBa roga oOyuenus (3 4 B Henento B 10 u 11 kinaccax). B aTom ciayyae yBenuuuBaeTcs
He MeHee 4eM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HUCHOIb3YETCS YUYUTENIEeM A U3yueHUs
BOIIPOCOB, TECHO CBSI3aHHBIX C BbIOpaHHBIM MpoduaeM OOydeHHUs, U yBeTUUYHMBaeTCS ydeOHas
Harpys3ka, OTBOJUMAasl Ha M3yYEHHE MEXaHHUKH, MOJICKYISPHOU (PU3UKU U DIIEKTPOJMHAMUKH, 32
CUET pacIIMpeHMs] 4YMcia JabopaTOpHBIX pPadOT MCCIEAOBATENBCKOTO XapaKTepa U YPOKOB
pellIeHrs KaYeCTBEeHHbIX U PACYETHBIX 3a/1au.

115.6. CopepxxaHune obyyeHus B 10 knacce.
115.6.1. Paznen 1. ®usuka u METOJBI HAYYHOTO TO3HAHUS.

®duszuka - Hayka O mpupoje. HayuHble MeTonpl MO3HAHUSA OKpYXKarollero Mupa. Ponb
IKCIEPUMEHTA ¥ TEOPHH B MPOIIECCE MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue ¢uznueckux spjieHUN U mporeccoB. Hayuneie runoressl. Ousnyeckue
3aKOHBI U TEOPUHU. | paHULIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUSL.

Ponsr u mecro ¢us3uku B (QOpPMUPOBAHMM COBPEMEHHOH HAay4yHOH KapTHHBI MHpa, B
MIPAKTUYECKOM JESTEIBHOCTH JIFOAEH.

JleMoHCTpamuu.
AHanoroBble ¥ IUPPOBHIC U3MEPHUTETHHBIC TPHOOPHI, KOMITBIOTEPHBIC JATYHKH.

115.6.2. Paznen 2. MexaHuka.



115.6.2.1. Tema 1. Kunemaruka

Mexannueckoe paBmkeHHe. OTHOCHTENBHOCTh MEXaHWYECKOro aBikeHusa. Cucrema
orcuera. Tpaekropus.

[lepemenienne, CKOpoCTh (CpenHsiE CKOpPOCTb, MTHOBEHHasl CKOPOCTb) U YCKOpEHHE
MaTepuaabHONW TOYKH, MX MPOEKLUUU HAa OCH CHCTEMbI KoopauHar. CloeHue NepeMelieHU U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE WM PaBHOYCKOpPEHHOE NPSIMOJIWHEHHOE ABMXKEHUE. ['paduku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILIEHNS] MATEPUATIbHON TOUKH OT BPEMEHU.

CBobOomHOE majieHne. YCKOpeHUe CBOOOTHOTO MMaICHUSI.

KpuBonuneiiHoe paBwkeHue. JIB)KEHHME MATEpUAIBHOM TOYKM MO OKPYKHOCTH C
MIOCTOSIHHOW MO MOAYIIIO CKOPOCTBIO. YIIIOBasi CKOPOCTh, IMHENHAs CKOpoCThb. Ilepron u yacrora
oOpamenust. LleHTpocTpeMUTETbHOE YCKOPEHHUE.

Texauueckue yCTpOﬁCTBa H IIPAaKTUYCCKOC IMIPUMCHCHHUEC: CIIMLAOMETP, ABUXKCHUEC CHAPAI0B,
LOCITHBIC 1 PCMCHHBIC IICPCaavn.

JleMoHncTpanuu.

Mogens cucTeMsl 0TCUETa, WIUTFOCTPALUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBV)KCHMUS.
ITpeoOpa3oBaHue NBMXKEHUI ¢ UCIIOJIB30BaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenune nBrskeHus Tena, OpOIICHHOTO 0] YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
N3mepenne yckopeHus: CBOOOIHOTO MaIeHHs.

Hamnpasnenue CkopoCTH IIpU IBUKEHHUHU 110 OKPYKHOCTH.

YdeHU4eCcKHid HKCTIEPIMEHT, J1TabopaTopHbIE padOTHI

W3y4eHne HepaBHOMEPHOTO JBUKECHMS C LENbIO ONPEIEICHNAS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXTY ITyTsIMU, IPOUIEHHBIMU TEJIOM 32 MOCJEeI0BaTEIbHbIC
paBHbBIE TMPOMEXKYTKA BPEMEHH IPH PABHOYCKOPEHHOM JBWXCHHH C HA4ajJbHON CKOPOCTHIO,
paBHOU HYJIIO.

N3yuenue ABMXKEHUS IapUKa B BA3KOW KUJKOCTH.
N3yuenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTANIBHO.
115.6.2.2. Tema 2. JImnamuka.

[Tpuniun ortHocurensHocTH ['amunes. Ilepseiit 3akoH HprotoHa. MHepuuaibHble CUCTEMBI
OTCHUeTA.

Macca tena. Cuna. Ilpunuun cynepno3uimu cuji. Btopoit 3akoH HerooToHa ist
MarepuanbHo Touku. Tperunii 3akoH HberoTOHA [171s1 MaTepuanbHbIX TOUEK.



3akoH BceMupHOro TsroteHus. Cuiia TsxkecTu. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (Mokosi, CKobxeHus:, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUs CKOJbXKEHUS U cuia TpeHus mokos. Koaddunuent tperns. Cuna COMpOTUBICHHS TPHU
JBUKCHHUH TeJa B KUIAKOCTHU HIIU Ta3e.

[ToctynarenbHOE U BpallaTeNbHOE ABMKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCHU BpalieHus. [lnedo cuibl. YcaoBUs paBHOBECUS TBEPIOTO
Tena.

TexHuueckue yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIMUITHUKY, JIBUXKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHCTpamuu.

SIBrieHME MHEPLHH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCHUMOCTb CHJIBI YIIPYTOCTH OT Ae(opMaruu.
HesecomocTs. Bec Tenna npu yCKOpEHHOM MOABEME U NAICHUN.
CpaBHeHHUE CUJT TPEHUS [TOKOSI, KAYEHUSI U CKOJIb)KECHUS.
VYcenoBus paBHOBECHs TBEpAOIo Tena. Buabl paBHOBECHS.
YdeHn4eCcKHuil HKCIIEPUMEHT, J1JabopaTopHbIe padOThI
N3yuenue aBmxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

Hccnenosanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B TMPYKUHE U PE3MHOBOM
oOpasiie, ot ux nedopmMaruu.

Hccnenoanue ycnoBuil paBHOBECHS TBEPJOTO Tela, UMEIOLIETO OCh BPALEHUSI.
115.6.2.3. Tema 3. 3aKoHbI COXpAaHEHHUS B MEXaHUKE.

Hmnynbc MaTrepuanbHON TOYKH (Tena), CUCTEMbl MaTepHaJIbHBIX TOYeK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa Tesla. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBHKEHHE.

Pabora cuiiel. MOIIHOCTE CHIIBI.

Kunernueckass sHeprus MaTepHalbHOW TOYKH. Teopema 00 HM3MEHEHHH KUHETHYECKOMH
SHEPIUH.



[TorenuunanpsHas sHeprus. [loTeHunanpHas sHeprus ymnpyro aeopMUPOBAHHOM MPYKUHBI.
[ToreHunanpHas 3HEpPTUs Tea BOIM3H MOBEPXHOCTH 3EMITH.

HOTGHHI/I&HBHBIG 1 HCIIOTCHIMAJBHBIC CHIIBI. CBs3b paGOTbI HECTIOTCHIMAJIbHBIX CHJI C
H3MCEHEHHEM MEXaHHUYIeCKOM OHEPIUH CUCTEMBI TCII. 3aKkoH COXpaHCHUA MEXaHHYISCKOU OHCPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIIEep, IPYKUHHBIN
ITACTOJIET, ABUKEHUE PAKET.

JleMoHCTpanuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[Tepexon moTeHIMAIbHON SHEPTUU B KHHETHYECKYIO U 00OpaTHO.
YdeHn4eCcKHii HKCTIEPUMEHT, J1JabopaTopHbIe padOThI

N3yuenne aOCOMIOTHO HEYNpPyroro yaapa € IOMOIIBIO JBYX OJWHAKOBBIX HHUTIHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOTHI CHITBI C U3MEHEHHUEM MEXaHUUYECKOM SJHEPTHH TeJla Ha TIpUMepe
PaCTSKEHUSI PE3UHOBOIO KI'yTa.

115.6.3. Paznen 3. MonekynspHas pu3rka v TepMOIUHAMHKA.
115.6.3.1. Tema 1. OCHOBBI MONEKYISIPHO-KUHETUUECKOW TEOPUN.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUHU U UX OINBITHOE 0OOCHOBAHUE.
BbpoynoBsckoe nBuxenue. Juddysusa. Xapaktep IBUKEHUS U B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus Ta30B, KHUJIKOCTEH U TBEPIBIX TEJ U 00BSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojenei. Macca u pasmepsl Mmosiekyi. KonndecTBo BemecTsa. [locTosinHas ABoraapo.

TenoBoe paBHOBecue. Temneparypa u ee usmepenue. [llkana remneparyp Llenbcust.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHUHETUUECKONW TEOpUu
ujeanbHOro rasza. AOCOIIOTHas TemIeparypa Kak Mepa CpeAHEed KHHETUYECKOW SHepruu
TEIUIOBOTO JIBMKEHUs yacTull rasza. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. YpaBHEHUE
MemnneneeBa-Knaneiipona. 3akon /laneroHa. M3ompoieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [paduueckoe mNpencTaBieHHE H3O0MPOLECCOB: HM30TepMa, H30X0pa,
nzobapa.

TexHU4YecKue yCcTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHCcTpanuu.

OnepIThl, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpa@uu  MOJIEKYI
OpPTaHUYECKHUX COCTUHEHHM.

OmnbiThl 10 U Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JBHYKEHUS.



Mopnens onbita IlTepna.

OnbIThL, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBHUS.
Monenb, WILTIOCTPUPYIOIIAs MPUPOJTY IAaBJICHUS ra3a Ha CTEHKH COCYy/a.

OMBITHI, WUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UCATLHOTO Ta3a, U30MPOIECCHI.
Y4eHnueCcKUii SKCIIEPUMEHT, JIabopaTopHbie paboThI

Omnpenenenne Maccel BO3A4yXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/LyXa B HEll.

HccnenoBanue 3aBHCUMOCTH MEXy MapaMeTPaMu COCTOSIHUS pa3peKeHHOTO Ta3a.
115.6.3.2. Tema 2. OCHOBBI TEPMOJHAMUKH.

TepmonuHamuueckass cucremMa. BHYTpeHHsAs »HEprust TEpMOAMHAMHUYECKOM CUCTEMBI U
crocoObl ee n3MeHeHus. KonuuecTBo TemioTsl U pabota. BHYyTpeHHsIsI 3Heprusi 0JJHOAaTOMHOTO
HJIeaJIbHOIO ra3za. Busl Temonepenadn: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3JIydYeHUE. YIenbHas
TEIUIOEMKOCTB BeniecTBa. Kom4yecTBO TEIIOTHI IPH TEIIONEpe1ade.

[Tonsitue 06 annabarnom mporecce. [lepBolii 3akoH TepMoauHamMuKu. [IpuMeHeHne nepBoro
3aKOHA TEPMOJIMHAMMKH K H3omporeccaMm. I papuueckas uuTeprnperanus padoThl rasa.

Bropoii 3akon TepmogunHamuku. HeoOparuMocTh Mpo1ieccoB B MPUPOJIE.

TeruoBele MamnHbl. [IpuHIKIEL 1eiicTBUA TerOBBIX MamKH. [IpeoOpa3zoBaHus SHEPIUX B
TeroBbIX MamuHax. Koadduuuent nonesnoro neictus reruoBoi mamuusl. L{ukia Kapro u ero
K03()(GUIIMEHT TIOIE3HOTO JeHCTBUSA. DKOIOTUIECKIE TPOOIEMBI TETNIOIHEPTETHUKH.

TexHnuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTENIb BHYTPEHHETO CTOPAHMS,
OBITOBOH XOJOAMIBHUK, KOHIUIIUOHED.

JleMoHCTpanuu.

V3MeHeHne BHYTpEHHEW HHEPTUU Tella MPH COBEPIICHHHM pPa0OTHI: BBUIET MPOOKH W3
OyTBUIKH MO ACWCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue d(pupa B TaTyHHOU TPyOKe MyTeM TPEHHS
(BUICOIEMOHCTpALIHS ).

V3meHeHne BHYTpEHHEH SHepruy (TeMIIEpaTyphl) Tella MpH TeIulonepeaye.

OmnbIT M0 aguabaTHOMY paclIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOHMHBI, ABUTATENs] BHYTPEHHETO CTOPaHHs, PEaKTUBHOTO JIBUTATEIISL.
VY4eHndecKkuii SKCIEPUMEHT, JTabopaToOpHbIE PaOOTHI

W3MepeHue yaenpHOM TEI0EMKOCTH.

Tema 3. ArperarHblie coOCTOsIHUS BeliecTBa. Da30BbIe NEPEXO/BI.

[TapooOpa3zoBanue u koHaeHcauus. Vicnapenue u kumneHue. AOCONIOTHAS U OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/1yXa. HachlmeHHbIH map. YienbHas TemsjoTa mapooOpa3oBaHus. 3aBUCUMOCTh
TEeMIEpaTypbl KUIIEHUS OT JaBJICHUS.



Teepnoe teno. Kpucrammnueckue u amopdHbIe Tella. AHM30TPOIUS CBONCTB KPUCTAJLIIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuanbl. [lnaBineHue W Kpucrtamnmzauus. YaeiabHas
TeruioTa raBienus. CyOnumarius.

VYpaBHEHHE TEIIIOBOTO OanaHca.

TexHUYecKHe yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP H TCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TOTYUYEHHUsI COBPEMEHHBIX MaTepUaIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

JleMoHCTpamuu.

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoObl U3MEpEHUS BIaXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUS KPUCTALUTUHYESCKOTO BEIECTBA.

JleMoHCTparus KpUCTaJJIOB.

Y4eHnuecKkuii SKCIEPUMEHT, JIabopaTopHbie paboThI

N3mepenne OTHOCUTENBHOM BIaKHOCTU BO3/1yXa.

115.6.4. Paznen 4. DnekTpoanHaMHKa.

115.6.4.1. Tema 1. DnekTpocTaTuka.

OnexkTpuzanus Tel. OJEKTpUYECKHi 3apan. JlBa Buga dJJIEKTPUYECKHUX  3apsiiOB.
[IpoBOAHUKH, TUIIEKTPUKH U ITOIYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue  3apsanoB. 3akoH  Kymona.  TouewHbIl  sJeKTpUYeCKHil  3apsjl.
Dnektpuueckoe mone. HampsbkeHHOCTh 3nekTpudeckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX TToNIeH. JIMHUY HANPsHXKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

Pabora cun anekrpocrarnueckoro mois. [lorennman. Paznocts notenmmanos. [IpoBogauku
Y TURJIEKTPHUKHU B AJIEKTPOCTATUYECKOM Moe. [uanekrpuueckas IpOHUIIAEMOCTb.

OnexkTpoeMKocTh. KonaeHcatop. DJEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsDKEHHOTO KOHJIEHCaTopa.

TexHuueckue yCTpPOHWCTBA M IPAKTUYECKOE INPUMEHEHHE: DIIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTAaTUYECKas 3allNUTa, 3a3€MJICHHUE 3JIEKTPONpHOOpPOB, KOHJIEHCATOP, KONMUPOBAJIbHBIN
arnapar, CTpyfHbIN IPUHTED.

JleMoHcTpauuu.

YCTpONUCTBO M IPUHLUIL ACUCTBUS IEKTPOMETPA.

BSaHMOﬂeﬁCTBHC HA3JICKTPHU30BAHHBIX TCII.

BHGKTpI/I‘{eCKOC IOJIC 3apPsAKCHHBIX TCJI.



[IpoBOAHUKH B 3JEKTPOCTATHUECKOM I10JIE.
DnekTpocTaTuyecKas 3amuTa.
JIMdeKTpUKY B AJIEKTPOCTATUYECKOM II0JIE.

3aBHCHUMOCTD SJICKTPOCMKOCTH ITIJIOCKOTO KOHACHCATOpa OT IJIOIAaN IJIACTUH, PACCTOAHUS
MCKIAY HUMHU U HHBHGKTPHHGCKOﬁ IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAECHCATopa.

Y4eHnueckuil SKCIEPUMEHT, JIabopaTopHble padboThI

W3MepeHne aeKTpOEMKOCTH KOHAEHCATOpa.

115.6.4.2. Tema 2. ITocTOSIHHBIN 37EKTpUUECKUI TOK. TOKM B pa3iIu4HbIX Cpellax.

DNEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKAa. MICTOYHWKH TOKAa.
Cuna toka. [TocTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 1715 yyacTka LETH.

DneKTpuyYecKoe CONpOTUBIIEHUE. YIelIbHOE COIPOTUBIICHUE BellecTBa. [locnenoBarensHoe,
napajielibHOe, CMEIIaHHOE COeIMHEHUE MPOBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akon J[xoyins-JleHia. MOIHOCTD AEKTPUYECKOTO TOKA.

DNEKTPONBIDKYIIAs CHJIAa U BHYTPEHHEE COMPOTHBICHUE UCTOYHHMKA TOKa. 3akoH Oma st
TTOJTHOM (3aMKHYTOM) 3JIeKTpuuecKoit 1ienu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs! MPOBOJIMMOCTD TBEP/IbIX METAJIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAIIIOB
oT TemMrieparypsl. CBEpXITPOBOIUMOCTb.

DNEeKTpUYECKUi TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBeHHass M MpPHUMECHAs MPOBOAUMOCTb MOJTYHIPOBOAHUKOB.
CsoiicTBa p-n-nepexoaa. [loaynpoBogHUKOBbIE TPHUOOPHI.

:‘)J'ICKTPI/I‘ICCKI/Iﬁ TOK B pacCTBOpax MW pacilyiaBax 3JICKTPOJIUTOB. BJIGKTPOJII/ITI/I‘ICCKEUI
JUcCouanus. 3HCKTpOJ’II/I3.

OnexTpuyueckuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBINA pa3psal. MoaHus.
[Tna3ma.

TexHuueckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WUCTOYHUKM TOKA, DJEKTPOHArpeBaTelbHbIC MPUOOPHI, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBJIECHUS, BaKyyMHBIH  JUOZA, TEPMUCTOPBI U (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN MO/, TaJbBaHUKA.

JleMoHCTpanuu.
M3mepeHue cuiibl TOKa U HANPSDKEHUS.

3aBHUCHMOCTh CONMPOTHUBJICHUA MNUWIMHAPUYCCKUX MNPOBOAHUKOB OT JIMHBI, IUIOMIAAN
MOMNEPCYHOr0 CEYCHUA U MaTCpualia.



CwmemaHHO€ COeAMHEHUE TTPOBOAHUKOB.

HpﬂMoe HU3MCPCHUC SHGKTPOI[BI/I)KYH_[eﬁ CHIIBI. KOpOTKOC 3aMBIKaAHHUEC TaJIbBAHUYCCKOI'O
OJICMCHTA U OLICHKA BHYTPCHHCTO COMMPOTHUBJICHUA.

3aBUCUMOCTb CONIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 2IEKTPOJIUTOB.

HckpoBont paspsia U IPOBOJUMOCTD BO3yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTH JIMOJIA.

VYdeHnueckuil SKCIIepUMEHT, 1JabopaTopHbIe pabOThI

N3yuenue cCMEaHHOrO COEAUHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoIBUXKYILEH CHIIbI HICTOYHUKA TOKA M €r0 BHYTPEHHEr0 CONPOTUBIICHUS.
HabGmronenue anekrponusa.

115.6.5. MexnpeIMeTHbIE CBSI3H.

Nzyuenne kxypca ¢usmkm 06a3oBoro ypoBHs B 10 Kimacce OCYHIECTBISIETCS C YYETOM
COZICPKATEIIbHBIX MEXIPEJAMETHBIX CBA3€H C KypcaMd MareMaTUK{, OWOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

MexnpenMeTHble TOHSTHS, CBA3aHHBIE C HW3YYCHHEM METOJOB HAYYHOTO TO3HAHUSA:
SIBJICHWE, Hay4yHbIM (akT, rumoresa, ¢u3nUecKas BEIHMYMHA, 3aKOH, TEOpHs, HAONIOIeHUE,
SKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIb, U3MEPEHUE.

Marematuka: pelieHrue CucTeMbl ypaBHEHU, InHelHas QyHKuus, napadosua, runepoosna, ux
rpaduKu U CBOWMCTBA, TPUTOHOMETpHUUYECKUE (YHKIHUHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC,
OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX IPOEKIUU HA OCU KOOPIUHAT,
CJIO’KEHUE BEKTOPOB.

buonorus: MexaHndeckoe IABMIKEHUE B KHUBOW mpupone, muddysus, ocMoc, TemiooOMeH
KUBBIX OPTaHU3MOB (BHJIbI TEIUJIONEpEIauu, TEIIOBOE PABHOBECHUE), FIEKTPUUECKUE SBICHUS B
YKWBOW MPUPOE.

Xumus: JUCKPETHOC CTPOCHHUE BEIICCTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJIb BEIICCTBA,
MOJIIpHadg MaccCa, TCIJIOBBIC CBOMCTBa TBECPABIX TCJI, JKUJKOCTEH U Ta30B, DJICKTPUYCCKHUC CBOICTBa
MCTAJIJIOB, BJICKTPOJIUTUYCCKAA JUCCOLMAalA, raJibBAHHUKA.

I'eorpadus: BIa)KHOCTH BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

TexHonorusi: npeodpa3zoBaHue IBUKEHUIN C MCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHMKE, MOAIIMIHUKN, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHHUs HMMIIYJIbca B TEXHHKE (pakera,
BOJIOMET U Jpyrue), JBUTarelb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOIA
XOIOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOIYYeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIIE
HAaHOMAaTEepUajoB, UM  HAHOTEXHOJIOTMH,  JJIEKTpOCTaThyecKas  3allura,  3a3eMIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TMPUHTEp, AJIEKTpOHArpeBareiabHble TMPUOOPHI,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

115.7. CopepxxaHue obyyeHus B 11 knacce.



115.7.1. Pa3nen 4. DnekTpoauHaMHKa.
115.7.1.1. Tema 3. MarauTHo€ nojie. DNEKTPOMAarHUTHAsE MHIYKIHUA.

ITocrossHHBIE MAarHUTHL. B3auMoIelCTBHE IOCTOSHHBIX MarHUTOB. MaruutHoe nose. Bexrop
MarHuTHOM WHAyKOMH. [IpuHOUMI Cynepno3suuyMy MarHUTHBIX Mosned. JIMHUM MarHWTHOU
nHAyKuuu. KapruHa nMHUM MarHUTHON MHAYKLUU TOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe moje NPOBOAHMKA C TOKOM. KapTuHa NMHUN WHIYKIIMM MarHUTHOTO TMOJIA
JUTHHHOTO TIPSIMOTO TIPOBOIHMKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOAHUKA, KATYIIKH C TOKOM. OTIBIT
Opcrena. BzanmoneicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MOyJIb U HarpaBiieHue. [[BrkeHune 3apskeHHOM YacTHLbI B OAHOPOAHOM
MarHuTHoOM mnose. Pa6ota cunsl JlopeHia.

SIBneHue DBIeKTpOMarHUTHOM MHAyKIMM. IIoTOK BekTOopa MarHUTHOM WHIYKLUH.
DNEeKTPOABIIKYIIAS CUila MHIYKIMH. 3aKOH AJIeKTpoMarHuTHoi nnaykiuu dapanes.

anpeBoe QJICKTPHUYCCKOC II0JIC. BHeKTpOI[BI/I}KYH_[aH Chjla MHAYKIHHHK B IIPOBOJHHKE,
ABUIKYIIECMCS TOCTYIIATCIIBHO B OJHOPOAHOM MAariuTHOM I10JIC.

IIpaBuiio JleHna.

NuayKkTUBHOCTD. SIBIEHHE CAaMOMHAYKUINU. DIEKTPOIBUKYIIIAS CHJIa CAMOUHTYKITHH.
DHeprus MarHUTHOTO I0JIs1 KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texauueckue YCTpOﬁCTBa U  TPAKTHUUICCKOC IPHUMCHCHUC. ITOCTOSAHHBIC MArHWThI,
QJICKTPOMArHUThI, SJICKTPOABUTATCIIb, YCKOPUTCIIU 3JICMCHTAPHBIX YaCTUIL, MHAYKIIMOHHAA I1€Yb.

JleMoHCTpanuu.

OnbIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.
JIvHUM MHTYKIMA MarHATHOTO TIOJISI.
B3anmonelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHa Ha HOHBI SJIEKTPOIUTA.
SIBneHne >eKTPOMArHUTHON MHIYKIIHAH.

IIpaBuiio JleHua.

3aBUCHMOCTh BHCKTpOI[BI/I)KYHICﬁ CUJIBI UHAYKOHUU OT CKOPOCTHU H3MCHCHHA MArHuTHOI'O
IIOTOKa.



SIBneHre caMOUHIYKINH.

Y4eHnueCcKUii SKCIIEPUMEHT, JIa0OpaTopHbIe PaOOTHI.

N3yuenne MarHuTHOTO MOJIS KaTYIIKUA C TOKOM.

UccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.
HccnenoBanue siBICHUS 3JEKTPOMArHUTHOW MHYKITHH.

115.7.2. Pa3nen 5. KoneGaHus 1 BOJNHEI.

115.7.2.1. Tema 1. MexaHn4ecKkue 1 IEKTPOMArHUTHBIC KOJICOaHNs.

KoneGarenbHass cucrema. CBoOonHbIE MexaHMuYeckue Konebanus. [apmMoHuuYeckue
konebanusg. Ilepmox, uacrora, amrumtyna u ¢asza xonebanuil. IIpyKUHHBIH MasSTHHK.
MaremaTuueckuii MassTHUK. YpaBHEHHE TrapMOHUYeCKUX KojeOanui. [IpeBpaiienue snepruu npu
rapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbuplii koHTYp. CBOOOTHBIE SJIEKTPOMAarHUTHbIE KoJeOaHUs B UACAIHLHOM
KOJIeOaTeIbHOM ~ KOHType. AHaJOrus MEXJIy MEXaHMYEeCKMMH U  3JIEKTPOMAarHUTHBIMU
konebanusmMu. ®opmyna ToMcoHa. 3aKOH COXpaHEHMs SHEPrMM B HICAIBHOM KOJIeOATeIbHOM
KOHTYDE.

[IpencraBnenne o 3aryxarommx KojeOaHMSIX. BBIHYXICHHbIE MEXaHHYECKHE KOJcOaHMs.
Pe3onanc. BeinyX/1eHHBIE 27IEKTpOMarHuTHbIE KOJIEOaHusl.

[lepemennsbii Tok. CHUHYCOUIaNbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAYCHUE CUITBI TOKA U HAIIPSHKCHUSI.

Tpancdopmarop. IlpomsBoacTBo, mepegada W TOTPEONICHHE SJICKTPUUECKON DHEPTHUH.
OKOJIOTUYECKUE PUCKM IIpU IPOMU3BOACTBE AIEKTpol’Hepruu. KynbTypa uncnonap3oBaHus
3JIEKTPO3HEPTUU B OBCEIHEBHOM )KU3HH.

TexHu4yeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: SJIEKTPUYECKUH 3BOHOK,
TeHepaTop NEePEMEHHOTO TOKa, JIMHUU AJIEKTpOIepeiay.

JleMoHCTpanuu.

HccnenoBanne mapamMeTpoB KosiaeOaTenbHOW CUCTEMBI (TIPYKMHHBIA WM MaTeMaTH4eCKUI
MAasiTHUK).

Habmonenue 3aryXxaromux KoJleOaHHiA.
HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJICOAHMIA.
Habmronenue pesoHanca.

CBOOOTHBIE YTEKTPOMArHUTHBIC KOJICOAHNS.

OcmwmnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANpsOKEHUST OT BpPEMEHH) Ul
ANEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHCc mpu mocnenoBaTeNbHOM COEAMHEHUHU PE3UCTOpa, KaTyLIKd HHIYKTUBHOCTH U
KOHJIEHCaTOopa.



Mopzenb THMHUU 3IEKTPONEpeSadH.
VYdeHn4ecKkuil HSKCIIEpUMEHT, J1JabopaTopHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH TEPUOJIA MAJTBIX KOeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBaHnue mMepeMEHHOTO TOKa B IEMM W3  MOCIEIOBaTeNIbHO COEIWHEHHBIX
KOHJIEHCATOPa, KaTyIIK! U pE3UCTOpa.

115.7.2.2. Tema 2. MexaHU4ECKHE U EKTPOMArHUTHBIE BOJIHBI.

Mexanuueckue BOJIHBI, ycioBus pacrnpocrpanenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u januHa BonHBL IlomepeuHble W TpoAoNbHBIE BONHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpPOMAarHUTHbIE BOJHBI. YCIIOBUS M3IY4YEHHS AJIEKTPOMAarHUTHBIX BOJH. B3ammnas
opueHTanus BekTopoB E, B, v B anexTpomaruuTHOM BosiHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHMEe, TIpejioMJIeHue, nojspusanus, Audpakuus, uHTepdpepeHuus. CkopocTh
JJIEKTPOMArHUTHBIX BOJIH.

[IIxana snekTpoMarHUTHBIX BOJIH. [IprMeHeHne 371eKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.
[TpuHIUIIBI paInOCBS3HU U TEICBUACHHS. Paaronokarusi.
DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPY>KAIOILIEH CPEIbl.

TexHUYeCKHe YCTPOWCTBA W MPAKTHYCCKOEC MPUMEHEHHUE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yABTPA3ByKOBash JIMAarHOCTUKA B TEXHUKE W MEIUIIMHE, paaap, PaTUONPUEMHHUK, TEICBH30D,
anTenHa, tenedon, CBU-neus.

JleMoHCTpanuu.

OO6pazoBaHue U pacpoOCTpaHEHUE MOMEPEYHBIX U MPOJOIbHBIX BOJIH.

Koneb6mromieecs Teno Kak HCTOUHUK 3BYKA.

HaGmronenue oTpakeHus ¥ IPETOMIICHUSI MEXaHUYECKHIX BOJIH.

Habmronenue unrepdepeHunu u AuGpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOI PE30HAHC.

Habmonenue cBsi3M TPOMKOCTH 3BYKA M BEICOTHI TOHA C aMIUTATYION U 4aCTOTOU KOJIeOaHUH.

HccnenoBaHue  CBOMCTB — IEKTPOMAarHUTHBIX — BOJIH:  OTPaXK€HUE, MPEJIOMIICHHE,
noJsipu3anus, Tudpakuus, UHTepdepeHus.

115.7.2.3. Tema 3. OnrTuka.

['eomeTpuyeckas ontuka. [IpsMonrHeliHOE paclipoCTpaHEHUE CBETA B OJHOPOJHOM Cpele.
JIyu cBera. ToueuHbIil HCTOUHHK CBETA.



OtpakeHue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHme H300pakeHUil B IJIOCKOM
3epKare.

[Tpenomiienue cBera. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroi noiaHoro BHyTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CoxkHbIi cocTaB 6emoro cBeta. LIBer.

Cobupatoriie U pacceuBaromue NHH3BL ToHKas nnH3a. DOKYCHOE pACCTOSHUE W
ONTUYECKas CUJIa TOHKOHM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. @opMylia TOHKOH JTMH3BI. YBEJIMUYECHHUE, JaBAEMOE JINH3O0M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. utepdepennns ceera. KorepeHTHbIE HCTOUHUKH. YCIOBUS HAOMIOICHUS
MaKCUMyMOB 1 MUHMMYMOB B MHT€P(PEPEHIIMOHHOMN KapTHUHE OT JBYX CHH(A3HBIX KOI€pPEHTHBIX
HCTOYHHUKOB.

Hudpaxius cera. ludpakiyonHas pemerka. YcioBue HaOoAeHNs TNIaBHBIX MAaKCUMYMOB
IIPU [aIEHUM MOHOXPOMAaTHYECKOIO CBETA Ha TU(PPAKLIUOHHYIO PELIETKY.

ITonspusanus ceera.

TexHUYeCcKHe YCTPONCTBA W TPAKTHUYECKOE IMPUMEHEHHE: OYKH, Jiymna, (oToarmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOI, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIleTKa,
TIOJISIPOU .

JleMoHCTpanuu.

[IpsimonuHeitHOE pacnpoCTpaHEHUE, OTPAKEHHE M TperomiieHHe cBeTa. OnThueckue
pUOOPBHI.

[Tonnoe BHyTpeHHee oTpaxkeHue. Mozenb CBeTOBOIA.
UccnenoBanne cBOWCTB M300pakKeHUH B JTMH3AX.
Mopenu MUKpOCKOIIa, TEIECKOMa.

Habmonenue naTEpdEpECHIINN CBETA.

HaGmronenue nqudpaxium cBera.

Habmronenue nucnepcun cBeta.

[Tony4yenue cekTpa ¢ MOMOIIBIO TPU3MEI.
[Tomy4yenue cekTpa ¢ MOMOIIbIO TUGPAKIIMOHHON PEIIETKH.
Habmronenue nomnsipusanuu cBeTa.

Y4eHn4eCcKHii SKCIIEPUMEHT, JTabopaTopHbIe padOTHI
N3mepeHune nokaszaresns NpeaoMiIeHUs CTEKIIA.

HccnenoBanue CBONCTB U300pakeHUi B IMH3aX.



HaGmronenue nucnepcun cera.

115.7.3. Pa3nen 6. OcHOBBI cielIMaIbHON TEOPUU OTHOCUTEIBHOCTH.

I'panuil MPUMEHUMOCTH KJIACCHUYECKOM MexaHWKu. llocTynarel crnenuanbHOM Teopuu
OTHOCUTEITLHOCTH: HWHBApPHUAHTHOCTH MOMYJs CKOPOCTH CBETa B BakKyyme, MPHHITUI
OTHOCHUTEIBHOCTH DHWHINTCHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHH U COKPAILIEHUE JUTUHBI.

DHEprusi U UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUel U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS MTOKOS.

115.7.4. Paznen 7. KanTtoBas ¢usuka.

115.7.4.1. Tema 1. DieMeHTHI KBAHTOBOI OIITUKHA

®otonbl. Dopmyrna [lnanka cBsi3u 3HEprun (HOTOHA C €ro0 YaCTOTOW. DHEPTUS U MMITYIIbC
¢dorona.

OtkpsiTue u uccinenaopanue porodpdexra. Onbitel A.I. Cronerosa. 3akoHbl poTodPdexTa.
VYpaBuenue DiHITeHa 17151 hotodrddexra. "KpacHas rpanuma" hotosrddexra.

HaBnenue ceera. Onbitel I1.H. JleOenena.

XuMHUeCcKoe JSHCTBHE CBETA.

TexHuueckue yCTpOHCTBAa W MPaKTUYECKOE NpUMEHEeHHe: (HOTOANIEeMEHT, (POTOAATUHK,
coiHeuHas 6aTapesi, CBETOHO.

JleMoHCTpanuu.

doTodrd ekt Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.
HccnenoBanue 3aKkOHOB BHEHIHETO (GoTod(deKTa.
Ceeroauon.

Conuneunas G6arapest.

115.7.4.2. Tema 2. CtpoeHue aroma.

Monens atoma Tomcona. OmsiTel Pesepdopna mo paccesuuio @ -yactun. ITnanerapnas
Mozens aroma. [loctynarel bopa. M3nyuyenue u momiomenue (GOTOHOB MpH Iepexoae aroma ¢
OJTHOTO YpPOBHS 3HEPTUHU Ha Jipyroil. Buasl ciektpoB. CekTp ypoBHEH 3HEPIHH aToMa BO0PO/a.

BonHoBbie cBoiicTBa yacTtuil. Bomusl 1e bpoinsa. KopnyckynsipHO-BOTHOBOW JTyaan3M.

CnoHTaHHOE U BBIHYKACHHOC U3JTYUYCHUC.

TexHnueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIEKTpaJbHbIM aHalu3
(cexTpockoI), 1a3ep, KBAHTOBBIA KOMITBIOTED.

JeMoHcTpauuu.



Mognens onbita Pezepdopaa.

Omnpeznenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeHyaTbiX CIeKTPOB U3TYUYESHHUS.
Jlazep.

Y4eHnueCcKUii SKCIIEPUMEHT, JIa0OpaTopHbIe PaOOTHI.
Habmronenue nuHeiRvaroro cekTpa.

115.7.4.3. Tema 3. ATOMHOE€ SIApO.

DKCHEpUMEHTHI, I0Ka3bIBAIOLINE CIIOKHOCTh CTPOCHHUS siApa. OTKPhITHE paAHOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo onpeneneHuio cocraBa paaloakTUBHOTO W3nydyeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3inydeHus. BiusHue paauoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTkpeiTHE NTpoTOHA U HelTpoHa. HykinonHas monens sapa [eiizenGepra-MBanenko. 3apsia
sanpa. MaccoBoe uucino siapa. M3oronsl.

Anbga-pacniag. DIEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-uzmydeHue. 3akoH
pazmoaKTUBHOIO pacnasja.

DHeprus cBs3M HYKJIOHOB B sijipe. SnepHbie cuibl. [ledekt Maccsl sapa.
AnepHble peakunu. [lenenue u CUHTES 1ED.

Anepubrit  peaktop. TepmosimepHsiii cuHTe3. [IpoOmeMbl W MEPCIEKTHBBI  SICPHOU
SHEPreTUKHU. JKOJIOTUUECKUE aCIIEKTHI SIAEPHON IHEPreTHKU.

DneMeHTapHble YacTulbl. OTKpPBITHE O3UTPOHA.
Merto/p! HAOMIONEHUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
@dyHnnameHTanbHbIe B3aUMOACHCTBHS. ENMHCTBO (pu3Hueckol KapTUHBI MHpA.

TexHUYeCKHEe yCTPOWCTBA M NPAKTHUECKOE MPHMEHEHHWE: O03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aroMHas bomoa.

JeMoHncTpanuu.

CYeT4nK MOHU3UPYIOUINX YACTHII.

VYdeHn4eckuil HSKCIIEpUMEHT, J1JabopaTopHbIe pabOThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

115.7.5. Pa3nen 8. DneMeHTHI aCTPOHOMHHU U aCTPO(DU3HKH.

Ortansl pa3BUTUS acTpoHOMUH. [IpuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUH.
Bun 3Be3nnoro HeOa. Co3Be3aus, sipKue 3Be3/bl, ITIAHEThI, UX BUIUMOE JIBUKECHUE.

CorHeyHasd cucreMa.



Connue. ConHeuHasi akTUBHOCTb. Mcrounuk sHepruu CoyiHIA W 3BE3[. 3BE3MbI, HX
OCHOBHbBIE XapaKTepUCTUKU. J(narpamma "cnekTpaibHbIN KJIacC - CBETUMOCTB'". 3B€3/1bl [JITABHOM
MOCJIEIOBATEILHOCTH.  3aBHCMMOCTH  ''Macca -  CBETHMOCTBL" I 3Be3]  IVIABHOM
mocjenoBaTeibHOCTH. BHyTpenHee crpoeHue 3Be3n. CoBpeMEHHBIE TMPEACTABICHHUS O
MIPOUCXOXKICHUH U 3BooMK COJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE31.

Mneunsiit [1yts - Hama Nanaktuka. [lonoxxenue u nmxenune Connua B ['amaktuke. Tumbr
rajakTuk. Paguoramaktuku v kBa3zapbl. YepHbIe AbIPHI B S/Ipax TajlakTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa00ma. PaszOeranume ramaktuk. Teopwust
Bonwmioro B3psiBa. PennkroBoe u3inyueHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepermennsle npo0ieMbl aCTPOHOMHUHU.
YdaeHnnueckue HaOIIOIECHUS.

Habmronenuss HEeBOOPY)KEHHBIM IJIa30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
IUIsL ONIpENeNICHUsI MTOJI0KEHUsI HeOeCHBIX 00bEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nosyumapus U SpKue 3Be3/bl.

HaGmronenus B Teneckon Jlynsl, manet, Mueunoro [TyTu.
115.7.6. O6o06matoiiee moBTOPEHHE.

Ponp ¢u3uku W acTpOHOMHH B HSKOHOMHYECKOW, TEXHOJOTHMUYECKOH, COIUANbHONH U
ATUYECKOH chepax JAesTeTbHOCTH YSIOBEKa, POJIb U MeCTO (DM3HKH U ACTPOHOMHH B COBPEMEHHOM
HAayyHOW KapTHHE MHpa, POIb (PU3HMYECKOW Teopuu B (HOPMHUPOBAHWUU TMPEACTABICHHH O
(u3nueckoil KapTUHEe MUpPA, MECTO (U3NUYECKON KapTHHBI MHpa B OOIIEM PSIY COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbBIX HpeI[CTaBJIeHHfI O IIpupoac.

115.7.7. MexnpeameTHbIE CBSI3U.

Wzyuenue xypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCA C YYETOM
COACPIKATCIIbHBIX MCKITPCAMCTHBIX CBI3El ¢ KypCaMu MAaTCMAaTUuKH, 6I/IOJIOFI/II/I, XUMHU,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBA3AHHBIE C HW3YYEHHEM METOJOB HAyYHOIO IIO3HAHUS:
SBIICHUE, HAy4YHbIH (akT, THmore3a, (u3MdYeckas BeIMYMHA, 3aKOH, TEOpUs, HaOIIOICHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIb, N3MEPEHUE.

MaremaTtuka: pelieHue CHCTEMbl YpaBHEHHI, TPUTOHOMETpUYecKHe (YyHKIUU: CUHYC,
KOCHUHYC, TAHTE€HC, KOTAaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIIHA,
MIPU3HAKU MTOI00MS TPEYTOIBLHUKOB, OMpeeNieHUe IOMAAN MII0CKUX (GUryp U oobema Ted.

Bbuonorus: snekTpruueckue siBIEHUs B )KUBOW NIPUPOJIE, KoJeOaTeIbHbIE IBUKEHUS B KUBOM
IIPUPOJE, ONITUYECKUE SIBICHUSA B )KUBOU MPUPOJIE, AEUCTBUE PAIUALIMN HA KUBBIC OPTraHU3MBI.

XuMHA: CTPOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJLIMYeCKass CTPYKTypa TBEpABIX Tell,
MEXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKOM PEIIETKH, CIICKTPAIbHbIA aHAIN3.

I'eorpadus: marHuTHBIE Monioca 3€MIIM, 3aJIeKU MarHUTHBIX Pyd, (GOTOChEMKa 3€MHOM



MMOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSICCHU.

TexHonorus: JIMHUK IEKTPOIEepead, TEeHEPATOP NEPEMEHHOIO TOKa, 3JEKTPOABUIaTElb,
WHAYKIUOHHAS T€4b, pajap, pPaJAUONPUEMHMK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIH anmapar, BOJIOKOHHAsI ONTHKA, COJIHEUHast Oarapes.

115.8. MnaHupyemblie pe3ynbTaTbl OCBOEHUA MporpamMmbl No ¢usMKe Ha
ypOBHe cpefiHero o6uero o6pasoBaHus.

115.8.1. OcBoenue yueOHOTO Tmpeamera "®duzmka" Ha ypOBHE CpPEIHETO OOIIETo
oOpa3zoBaHus (0a30BBIi YPOBEHB) JOHKHO 00ECIEUUTHh JOCTHKEHHUE CIEAYIONINX TUYHOCTHBIX,
METaNpeaMETHBIX U TTPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIBTAaTOB.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTro mpeamera "dusmka" MOIDKHBI OTpa)karh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOexX/IeHUuN, COOTBETCTBYIOUIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCHIHCKOrO  0OIecTsa,
paclIMpeHue XU3HEHHOIO OIBITa M OIbITa JEATEIBHOCTH B IPOLIECCE peaau3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIbHOMN IE€ATENbHOCTH, B TOM YUCIIE B YACTU!

1) rpaxiaHcKOro BOCIUTAHMUS:

C(OPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  TMO3UIMU  OOY4YalOIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO O0IIECTBA;

MPUHATAE TPATUITMOHHBIX OOIICYETOBEYECKIX TYMAHUCTHYECKHX M JIEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpPECax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aMMOJCHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKUIMSMHU M HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JEATEIBHOCTH;
2) NaTpUOTHYECKOTO BOCIUTAHUS:
c(OpMHUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON MICHTHYHOCTH, MTATPUOTHU3MA,;

HECHHOCTHOC OTHOHICHUEC K TOCYAapCTBCHHBIM CHUMBOJIAM, JOCTHXXKCHUAM pOCCHfICKHX
YUCHBIX B obmactu (1)I/I3I/IKI/I U TCXHHKCE,

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTD OLICHUBATh CUTYAllUIO U IIPUHHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTU YUCHOTO,

OCO3HaHHE JIMYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMUMBOTO OYyIyIIero;
4) 5CTEeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOLIECHUE K MHPY, BKJIIOYas 3CTETHKY HAayYHOIO TBOPYECTBA, IIPUCYILErO



(buzmveckoil Hayke;
5) TpymOBOTO BOCIIUTAHUS:

MHTEpEC K pa3InyHbIM cepam npodeccnoHanTbHON IETETLHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ QU3MKOM M TEXHMKOM, yMEHHME cOBeplIaThb OCO3HAHHBIM BHIOOp Oyayuied mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CamMO00pa3oBaHUIO B 00JacTH (PU3MKH Ha
MPOTSHKEHNUH BCEU KU3HU;

6) 3KOJOTHYC€CKOI'O BOCIIMTaAHUA:

c(OPMUPOBAHHOCTh HKOJIOTUYECKOM KYIBTYyphl, OCO3HaHHME IIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MPOoOIIeM;

IUIAHUPOBAHUEC U OCYIICCTBJICHHUC HeﬁCTBHﬁ B 0pr>KaIOIHCﬁ Cpeac Ha OCHOBC 3HAHUA ueneﬁ
YCTOﬁQHBOFO Pa3BUTHUA YCTIOBCUCCTBA,

PacmnpeHHe OIIBITA JACATCIBLHOCTH DKOJIOTHYECCKOM HAIpaBJICHHOCTU Ha OCHOBC
HMCIOIIUXCA 3HAHWH I10 (1)I/ISI/IKC;

7) IEHHOCTH HAy4HOTO MO3HAHUS:

c(OPMUPOBAHHOCTb ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU Haqu0171 ACATCIIBHOCTHU, TOTOBHOCTH B MPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYHCCTBIIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

115.8.2. B mpouecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMMBI IO
¢usuke 118 ypoBHS cpeaHero oOmiero oOpa3oBaHus y OOYYarOIIUXCS COBEPIICHCTBYETCS
SMOIMOHATBHBIN HHTEIUIEKT, IPEAIIOaralonmi c()OpMUPOBAHHOCTH:

CaMOCO3HaHus, BKIIIOYAIOUICTO CITIOCOOHOCTh NMMOHUMAThL CBOE OMOIMOHAJIBbHOEC COCTOSIHHE,
BUJCTH HAIIPABJICHUA PA3BUTUSA COOCTBEHHOM SMOLMOHAILHOMN C(bepbl, OBITh YBCPCHHLIM B CCGC;

CaMOpPLCryivupoBadys, BKIHOYAr0MEro CaMOKOHTPOJIb, YMCHUC TPUHUMATh OTBETCTBCHHOCTD
3a CBO€ ITIOBCACHHUC, CITOCOOHOCTD AaalTUPOBATHECA K SMOIIMOHAJIBHBIM U3MCHCHUAM U ITPOSABIIATH
TI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAllM{, BKJIIOYAIOLIEH CTPEMJIEHME K JOCTH)KEHUIO L€ M YCIEXY,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, NCXOS U3 CBOMX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIO‘-I&IOH.[@IZ CIIOCOOHOCTh ITOHUMATh SMOIMOHAJIIBHOC COCTOsIHHUC [pYTIuX,
YUUTBIBATH €10 MPU OCYIICCTBICHUN 06HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHUTO,

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBAaTh OTHOLIEHUS C JIPYTUMH
JIOIBMU, 3a00TUTHCSI, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

115.8.3. MeranpenMeTHble pe3ylbTaTbl OCBOEHHS IPOTpaMMbl CpPEAHEro  OOLIEero
00pa3oBaHUsI TOJDKHBI OTPaXkaTh:

115.8.3.1. OBnaneHue yHuBepcaaIbHbBIMU TO3HABATEIBLHBIMH I€HCTBUSIMU:



1) Ga3oBbIE JIOTUYECKUE CHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W AaKTyalU3UpOBaTh MpollieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

OIPEACIATh HEIN ACATCIbHOCTH, 3a/1aBaTh MapaMETPhbl U KPUTCPHUH X JOCTUIKCHUSA,
BBISABJIATH 3aKOHOMCPHOCTU U ITPOTHBOPCHUUS B paCCMAaTPUBACMbBIX (I)I/I3I/I‘16CKI/IX SABJICHUSX,

pa3pabaThIBaTh IUIAH PEUIeHUs TPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTepruaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B HACATCIBHOCTHL, OLICHUBATH COOTBCTCTBUC PE3YJIBTATOB LCIIAM,
OIICHUBATh PUCKU HOCJIGI[CTBI/If/’I JACATCIBHOCTH,

KOOPAWHHUPOBATL HW  BBIIIOJJHATH pa60Ty B YCIOBHUAX PC€aJIbHOIO, BHUPTYAJIbHOTO M
KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;

Ppa3BuUBAaTh KPECATUBHOC MBIIIJICHUEC ITPU PCHICHUHA JKU3HCHHBIX HpO6.H€M.
2) 6a30BbIE UCCIIEIOBATEIIbCKUE JCHCTBUS:

BJIaJ€Th HAYYHOM TEPMHUHOIOTMEH, KIIOUEBBIMU IMOHATUSAMH M MeTolaMH (U3NYECKOi
HayKH;

BJa/IeTh HaBbIKAMU Y4eOHO-MCCIEA0BAaTEIbCKOW M MPOEKTHOM JEATEIbHOCTH B OOJIaCTH
(¢u3nKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOZOB pEIeHUs 3a1a4y
(U3NYECKOro CoAepKaHusl, IPUMEHEHHIO Pa3IMYHBIX METOJIOB ITO3HAHMS;

BJIQJICTh BUJAMH JCSITCILHOCTH IO IOJIYYCHHUIO HOBOTO 3HAHUS, €0 WHTEPIIPETAINH,
peoOpa30BaHUI0 ¥ MPUMEHEHHIO B Pa3INYHBIX YUEOHBIX CUTYAIIHSIX, B TOM YHCIIC TIPU CO3TaHUN
y4eOHBIX MMPOEKTOB B 001acTU (DU3HKHY;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 3ajiady, BbIBUTaTh TUIIOTE3Y
€€ pelIeHUs, HaXOAWUTh apryMEeHThl Ui [JOKAa3aTelbCTBA CBOUX YTBEP)KACHUH, 3a1aBaThb
napaMeTpsl U KPUTEPUU PELICHUS;

AHAJIU3UPOBATH ITOJIYUYCHHBIC B XOAC PCIICHUA 3aJa4M PE3yJIbTaTbl, KDUTHYCCKU OLCHUBATD
X JOCTOBEPHOCTD, IPOTHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00Pa30BaTeIbHOIN AEATEIBHOCTH, B TOM
YHCcIe P U3yYeHUH (PU3HKH;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETb [IEPEHOCUTD 3HAHUS 110 (PU3UKE B IPAKTUYECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAIBHBIE OAXO/IbI U PELICHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ mHpOpPMAILTHEH:



BJa/IeTh HaBbIKAMH MOJXy4YeHUs MHGopManuu (HU3HYECKOro CONEp>KaHUs U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBIATH IOUCK, aHaliu3, CHCTEeMaTU3alui0 U
MHTEPIpPETAINIO HH()OPMALIUK PA3TUYHBIX BUIOB U ()OPM MIPECTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OpMAIINH;

UCIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX W OPraHU3aIlMOHHBIX 3a/a4 C COOIIoneHHeM TpeOoBaHUi
SPrOHOMHKH, TEXHUKU O€30IaCHOCTHU, TUTHEHbI, peCypcocOepeKeHus], MPaBOBbIX U ITHUECKUX
HOPM, HOPM HH(OPMALIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEPIKAHUS B PA3IMYHBIX (JOpMaTax ¢ y4eTOM Ha3HAYCHUS
nHopMalMu U IeJIeBOM ayaIuTOpHM, BBIOMpAs ONTUMAIbHYIO (OpMy MpencTaBiICHUS U
BU3yaJIN3aLNH.

115.8.3.2. OBnageHne yHuBEpCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUSAMMU:

1) obmenme:

OCYIIECTBIIATH OOLICHUE HA YPOKax (pU3MKN M BO BHEYPOUHOH JEATEIBHOCTH;
pacrio3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallui U CMT4aTh KOH(QIUKTHI;

Pa3BepHYTO ¥ JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIB30BaHUEM SI3BIKOBBIX CPEJICTB.
2) coBMecTHas AEATEIBHOCTD:

MOHUMATh U MCIIOIb30BATh MPEUMYIIECTBA KOMAHIHON U WHAUBUYAIbHOM paboThI;

BI)I6I/IpaTI) TEMATUKY W MCETOAbLI COBMCCTHBIX Ilef/'ICTBI/Iﬁ C yUcTOM 06HII/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXXJJ0T0 4JICHA KOJJICKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBHUS 110 €€ JOCTHKEHHIO: COCTABIISTH IUIAH IEUCTBUH, PACIIPEAEIATH POIM C YUETOM MHEHUN
YYaCTHUKOB, 00CYK/JIaTh Pe3yJbTaThl COBMECTHOHN paboThI;

OLIEHMBATh KAYECTBO CBOEI0 BKJIA/1a M KaXKAOTO yYaCTHHKA KOMaH/Ibl B OOIIMIA pe3yabTarT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC ITPOCKTBI, OLCHUBATH HACHU C IMO3WIMHM HOBH3HBI, OPUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HaAYUMOCTH,

OCYHCCTBJIATL IMO3UTHUBHOC CTPATCTHYCCKOC IMMOBCACHHWC B PA3JIMYHBIX CUTyallUgX,
IIPOABJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITH HWHUIIHATUBHBIM.

115.8.3.3. OBnageHne yHuBEpCAIbHBIMU PETYJIATUBHBIMU JEHCTBUAMMU:
1) camoopranuzanus:

CaMOCTOATCIIbHO OCYIICCTBIIATH ITO3HABATCIBbHYIO ACATCIBHOCTL B obactu (1)I/I3I/IKI/I u
ACTPOHOMUH, BBIABIIATH HpO6J'I€MBI, CTaBUTh U (I)OPMYJ'II/IPOBB.TB COOCTBEHHBIE 3aJa4u,

CaMOCTOSITEJIBHO COCTAaBIIATH ILJIAaH PELICHUS PACUETHBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThl € Y4YEeTOM MMEIOMIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U IIPEATIOUTECHU;



JaBaTb OLCHKY HOBBIM CUTyallUsAM,
pacmiupiaTh paMKU yLI66HOFO npeaMeTa Ha OCHOBE JIMYHBIX npeﬂnhoeHHﬁ;

JienaTb OCO3HAaHHBIA BHIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHHUBAThb HpHO6p€TCHHBIfI OIIBIT,

crocoOcTBOBaTh (HOPMUPOBAHUIO M TIPOSIBIICHUIO dPYIUIIMN B O0NACTH (DU3UKH, TIOCTOSTHHO
MOBBILLIATH CBOM 00pa30BaTeNIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTH, OLUCHUBATDH
COOTBETCTBHC PEIYJILTATOB LECIIAM;

BJI1aACTh HaBbIKaMU MMO3HaBaTeIbHON pe(bHeKCI/II/I KaK OCO3HAaHHUA COBCPHIACMBbBIX HeﬁCTBHﬁ u
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIBLTATOB U OCHOBaHHfI;

MCIOJIb30BaTh MPUEMbI PEPIEKCUU JIJIsl OLEHKU CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;
OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILIEHHS 110 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTHI IPYT'MX IIPYU aHAJIM3€ Pe3yJIbTaToB AEATEIbHOCTH.
3) npunstue ceds u APYrux:

IPUHUMATh ceOsl, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI M ApPTYMEHTHI IPYTHX IIPU aHAIU3€ PE3YJIbTAaTOB AEATEIbHOCTH;
IIpU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OIIUOKY.

115.8.4. IIpenmeTHBIE pe3yIbTaThl 0CBOSHHUS ITPOTpaMMBI 110 Gusnke. B nporecce nzydeHus
Kypca Kypca ¢usuku 6azoBoro ypoBHs B 10 kinacce oOydaronuiics HayuYuTCs:

JEMOHCTPUPOBATh Ha MPHMEPAX pOjb U MECTO (U3UKUA B (POPMHPOBAHUHU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJIOTHH, B IPAKTHYECKOU
JEATENbHOCTH JIFOIEH;

y‘-II/ITI)IBaTI) FpaHI/IHI)I HpI/IMCHeHI/Ifl I/ISYLICHHI)IX (1)I/I3I/I‘-IGCKI/IX MOI[eHeﬁ: MaTepI/IaJ'II)HaH TOYKa,
WHEpIMAJIbHAS CHCTeMa OTCYeTa, aOCONIOTHO TBEPJOC TENO, MICATbHBIA T'a3, MOJCIH CTPOCHHS
ra30B, )KUJKOCTCH U TBEPABIX TEJ, TOUCUHBIH AIICKTPUUYCCKUI 3apsil PU pElieHUH (HPU3MUYCCKIX
3a1a4;

pacnio3HaBaTh (U3HUECKUE SIBICHHS (TIPOLECCH) W OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPHH CTPOEHHUS BEIIECTBA M AIIEKTPOJUHAMUKHU:
paBHOMEpPHOE W PABHOYCKOPEHHOE IMPSIMOJIIMHEIHOE MABIKEHHE, CBOOOAHOE TaJeHHe Tell,
JIBYDKEHUE TTO OKPY>KHOCTH, HHEPIIHS, B3auMoziericTBre e, auddy3us, OpoyHOBCKOE ABMKEHHE,
CTPOCHHE HIKOCTSH M TBEPABIX Tell, M3MEHEHHE 00beMa Tell TIPU HarpeBaHUU (OXJIAXKICHUH),
TEIUIOBOE pPaBHOBECHE, HWCIApEHUEe, KOHJEHCAIWs, IUIABJICHHUE, KPUCTAUIM3AINS, KHIICHHE,
BJIAXKHOCTH BO3aYyXa, IMMOBBINICHUEC OABJICHUS ra3a Ipu €ro Harp€BaHuM B 3aKpPbITOM COCYIC, CBA3b
MEXy IapamMeTpaMy COCTOSIHHSI Ta3a B M30IPOIIECcCax, ANIEKTPU3ALMS TeN, B3aWMOJIECHCTBUE
3apsi/oB;



OINKCHIBAaTh MEXAHUYECKOE JIBIKEHHE, MCIONb3Yys (U3NYECKHE BEIMYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHUjla, UMITYIIbC Telna, KUHETHYeCcKas
JHEpPrus, MOTCHIMATbHAs JHEPrus, MeXaHWdecKas padoTa, MeXaHWYeCKas MOIIHOCTh; IPHU
OTIMCaHWU TTPaBUIILHO TPAKTOBATH (PM3HUECKUN CMBICT UCTIOIB3YEMbIX BETUYNH, X 0003HAYCHUS
Y €IUHMIIbI, HAXOAUTH (POPMYIIBI, CBA3BIBAIONINE AAHHYIO (PU3MUECKYIO BEIUYHHY C IPYyTUMU
BEJIMYUHAMU;

ONUCHIBAaTh HU3yUYEHHBbIE TEIUIOBbIE CBOWMCTBA TEJl M TEIUIOBBIC SBJIEHUS, HCIIONIb3Ys
¢u3nyeckre BEIMYUHBL JABJICHME Tras3a, TeMIepaTrypa, CpelHsAs KHHETHYecKas »Heprus
XAa0THYECKOIO JABM)KEHHS MOJIEKYJ, CPEJHEKBAJApaTH4HAas CKOPOCTb MOJIEKYN, KOJIMYECTBO
TETUIOTBI, BHYTPEHHSS dHeprus, padora raza, K0d()(UIMEHT IOJNIE3HOTO NEHCTBHUS TEIIOBOTO
JIBUTATENs; IPU ONHMCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUYECKUI CMBICI HCIIONb3yEMBIX BEJINYMH,
uX 0003HAYCHHS U €JMHULIBI, HAXOUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (GU3UUECKYIO BETUYHHY
C IpyIr'MMH BEJTMYUHAMU;

OIMCHIBAaTh W3YyYEHHBIE SJIEKTPUYECKHE CBOWCTBA BELIECTBA U JICKTPUUYECKUE SIBICHMS
(mpouieccel), UCMONB3YS (PU3UUECKHE BEJIMUYMHBI: SJIEKTPUUECKUM 3apsf, IEKTPHUECKOe TOIE,
HalpsDKEHHOCTh  MMOJIS, IOTEHLMAJ, pPa3HOCTh MOTEHIMANOB; IpPHU OINHUCAHUU IPABUIBHO
TPAKTOBATh (U3NYECKUI CMBICT MCIOIb3YEMBIX BEIMYMH, HX OOO3HAYEHUS W EIUHUIIBI;
yKa3bIBaTh (DOPMYIIbI, CBSA3bIBAIOLINE JAHHYIO (PM3UUECKYIO BEIMUUHY C APYTHMMHU BEIMUMHAMUY;

aHAU3UPOBaTh (PU3MUECKUE TPOIECCHl M SBICHUS, MCHONB3Ys (DU3MYECKUE 3aKOHBI U
NPUHIMUIEL: 3aKOH BcemupHoro TtsaroreHus, I, II m III 3akonbl HploTOHA, 3akOH cOXpaHEHUS
MEXaHWYEeCKOW SHEPTuH, 3aKOH COXPAHEHUS UMITYJbCca, MPUHIUI CYNEPIIO3UIIUN CHII, TTPUHIIUIT
PaBHOMNPABUsI NHEPLMAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpeAHENW KHHETUYECKOW HSHEPruM TEIJIOBOTO JIBHIKEHUS
MOJIEKYJ C aOCOJIOTHOW TeMIepaTypoid, MEpBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
ANIEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3inyarhb CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YEeCKOE BBHIPAKEHHUE U YCIIOBUS (TpaHUIIbl, 00JaCTH) TPUMEHUMOCTH;

0OBSICHATHL OCHOBHBIE IMPUHIHIIBI HCIZCTBHH MalllvH, HpI/I60pOB 1 TCXHHUYCCKUX YCTpOﬁCTB;
pasjinvdarhb yCJIOBUA UX 0€30I1aCHOT0 MCIOJIb30BaHMS B HOBCGHHGBHOﬁ JKH3HH,

BBITIOJTHATh JKCIIEPUMEHTHl IO HWCCIIEJOBAHUIO (PU3MUYECKUX SIBICHHHA W TIPOIECCOB C
UCTIONIb30BaHHEM MIPSMBIX M KOCBEHHBIX H3MEPEHUH, TP 3TOM (OPMYIINPOBATH poOIeMy/3a1ady
U THIIOTE3Y y4eOHOro KCIEepHUMEHTa, COOMpaTh YCTAHOBKY U3 IMPEUIOKEHHOTO 000pYyIOBaHMS,
MIPOBOJIUTH OTIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATH MIPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMYMH, IPU TOM BBIOMpATh
ONTUMAJIbHBIA CIOCOO M3MEPEHUs! U UCIOJIb30BaTh W3BECTHBIE METOJIbI OIIEHKH MOTPEIIHOCTEN
U3MEpPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEITMUYMHAMHU C UCTIOJIb30BaHUEM MPSIMBIX
U3MEpPEHHUH, MpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBAaTh pPE3yabTaThl MOTY4YEHHOU
3aBHCUMOCTH (PM3UYECKHUX BEITMYMH B BHJIE TAOIUI] U TPaUKOB, JIIaTh BHIBOJBI 110 pe3ysIbTaTam
HCCIIE0OBAHNS,;

coOnmoaTh mpaBuia OE30MacHOrO TpyAa IpH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOTO JKCIIEPHMEHTa, Y4eOHO-HCCIEeOBATeNbCKOM M MPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOICTB U 1TaOOPpaTOpHOTO 000pyI0BaHUS;

pemaTb PpaCYCTHBIC 3aJa4U C ABHO 3aJJaHHOH (bHSH“ICCKOfI MOZCJIbIO, UCTIOJIb3Y (bI/I3I/IquKI/Ie
3aKOHBI M IMPUHIOMWIIBI, HA OCHOBC aHallM3a YCJIIOBHA 3adaqun BBI6I/IpaTB (1)I/I3I/II-IGCK}’IO MOACIIb,



BBACTATh (U3MUYECKHE BEIUYMHBI U (OPMYINbI, HEOOXOIUMBIE Ui €€ PEelIEeHHUs, IMPOBOIUTH
pacyeThl ¥ OIEHUBATh PEaIbHOCTD MOMYyUYEHHOTO 3HAYCHUS (PU3NUECKON BEIMYMHBL;

pelarpy KayeCTBEHHbBIC 3aJaud: BBICTPAUMBATH JIOTUYECKU HENPOTUBOPEUMBYIO LIETIOUKY
pacCy>KIeHU C MCIOJb30BAaHMEM HW3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (Pu3HMuecKux
SIBJICHUIA;

MCTIOJIb30BaTh MPH PEIICHUH yU4eOHBIX 331a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUU
JUIA TIOMCKa, CTPYKTYPHUpPOBaHUS, HHTEPIPETALHUU U MpPEIACTaBlIeHUs Yy4eOHOW M HayyHO-
HOMYJSIPHOM MH(OPMAIMH, TOTyYEeHHOH U3 pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHAJTU3UPOBATh
oJy4aeMyro HH(OpMaImio;

MPUBOAUTH MPUMEpPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BbSICHEHHUE NPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUS 10 (I)I/I3I/IK€ B HOBCGI[HCBHOI\/'I KU3HU OJI1 O6€CHC‘I€HI/IH
0€30MMacHOCTH TP OOPAICHUH C TPHOOPAMU M TEXHUUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHCHHUSI
37I0POBbSI U COOFOICHUST HOPM DKOJIOTUIECKOTO TIOBEJICHHS B OKPYXKAIOIIEH cpeie;

paboTaTh B rpymIie C BHIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIIAaHUPOBATh PabOTy
IpyNnbl, palMOHAJIbHO pAaCHpeleNsTh OOS3aHHOCTH M IUIAHUPOBATh JIEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYyalUAX, OLEHUBATh BKJIAJ KaXAOTNO M3 YYaCTHUKOB IPYIIbI B PELICHUE
paccMarpuBaeMoi IpoOIeMBbI.

115.8.5. IIpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTpaMMBI 110 (pusuke. B mporecce nzyueHus
Kypca Kypca ¢pus3nku 6a30Boro ypoBHs B 11 kiacce oOydarommiicss HayqIuTcs:

JIEeMOHCTPUPOBATh Ha MPHUMEPAX pojb U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B IPAKTUYECKOU
NEeSITeIbHOCTH JIFO/IEH, IIEIOCTHOCTh U €IMHCTBO (PU3NYeCKON KapTUHBI MUPA;

YUUTBHIBATh TPAHULBI TPUMEHEHUS U3YyYEeHHBIX (U3MYECKUX MOJAeeH: TOUYEHHBII
ANEKTPUUECKUM 3apsifl, TyU CBETa, TOUCUHBIN HCTOUHHK CBETA, /IEPHAst MO aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOTO S7jpa IPU pelieHnn GU3NUeCcKUX 3ajad;

pacrio3HaBath (U3MYCCKUE SBICHHUS (IIPOLECCH) M OOBSACHATh MX HA OCHOBE 3aKOHOB
ANEKTPOIMHAMUKN M KBAHTOBOW (PU3UKH: DIIEKTPUYECKAs] MPOBOAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, 3JCKTPOMArHUTHAsS
WHAYKIUS, JCWCTBUE MArHUTHOTO TIOJIi HAa TPOBOJAHUK C TOKOM M JBWKYIIUHCS 3apsi,
ANIEKTPOMATrHUTHBIE KOJIEOAHUS M BOJHBI, MPSMOIIMHEHHOE paclpOCTpaHEHHE CBETa, OTPAKEHUE,
nperomiicHue, WHTepdepeHnus, mudpakius W IOJSIpU3allds CBETa, IUCIIEPCUS CBETa,
dhotosnexrpudeckuit 3pdext (hororddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JTMHEHIATOTO
CIIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAs! M HCKYCCTBEHHAs! PaOAKTUBHOCTB;

OINUCHIBaTh W3YYEHHbIE CBOWCTBA BEUIECTBA (DJIEKTPUUECKHE, MarHUTHbBIE, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOAUMOCTH PA3UYHBIX Cpell) U DIEKTPOMArHUTHBIE SBJICHHS (IIPOIECCHI),
UCTONB3ysl (PU3MUECKHE BETUYMHBL: JIIEKTPUUYECKUH 3apsia, CHjla TOKa, AIIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUUECKOEe CONPOTUBRIICHUE, Pa3HOCTh OTEHIIMAJIOB, 3IEKTPOIBIKYIAs cuJa,
paboTta TOKa, MHAYKUHMS MarHUTHOTo mojs, cuia Awmmepa, cuia JlopeHla, WHIYKTHUBHOCTB
KaTyIIKH{, HHEPrus 3IEKTPUYECKOr0o M MArHUTHOTO IOJIeH, MepHoja M 4YacToTa KojebaHuil B
KoJIe0aTebHOM KOHTYpE, 3aps] W CHJIa TOKa B INPOLECCE TAPMOHUYECKHX 3JICKTPOMArHUTHBIX
KonebaHui, (QOKyCHOE pacCTOSHME M ONTHYecKas Cujia JIMH3bL, NMPU ONHUCAHWUU TMPABUIBHO
TPaKTOBaTh (DU3MYECKHA CMBICT HCHONB3YEMBIX BEIUYHH, HX OOO3HAYCHUS U EIUHUIIBL,
yKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PH3MUECKYIO BEIMYMHY C APYTHMHU BEIINYHHAMU;



ONUCHIBAaTh M3y4YEHHbIE KBAHTOBBIC SBJICHHUS U TMPOLECCHI, HCHONb3Yd (QUINUECKUE
BEJIMYUHBIL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJNHBI M 4YacTOTa CBETA, HSHEPTUS U
HUMITYIbC (DOTOHA, TIEPUOT ITONTypaCTiaia, SHEPTUS CBSI3U aTOMHBIX sIIEp, IPU OMMCAHUH MTPABUITHHO
TPaKTOBaTh (PU3UUYECKUI CMBICT HCIIOJIb3YEeMbIX BEIWYMH, WX OOO3HAYCHUS U EIUHUIIBI,
yKa3bIBaTh (DOPMYIBI, CBSA3BIBAIOIINE TaHHYIO (DU3MUYECKYIO BEJIHUMHY C IPYTMMH BETUYMHAMU,
BBIYHCTISTH 3HAUCHUE (PU3NICCKON BEITMUNHBI,

AHAJIN3UPOBATh (bl/ISI/ILICCKI/Ie NpoHcCChl U ABJICHUA, HCIIOJIb3Ys (1)I/I3I/IT-ICCKI/IC 3aKOHbI "
OpUHOUNBL 3akoH OMa, 3aKOHBI IOCJIEJOBATEeIbHOTO M MapaJIeIbHOTO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms-JIeHma, 3akoH  AJNEKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHEWMHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUsS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEHHE DUHINTEHHA U POTOAPPEKTA, 3aKOH COXPAHCHHUS SHEPTHH, 3aKOH COXPAHECHUS
HMITyJIbCa, 3aKOH COXPaHEHUS SJIEKTPUYECKOTO 3apsaa, 3aKOH COXPAaHEHHS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH pPagUMOAaKTUBHOTO pacliafa, NOpW OSTOM pa3inyarh CIOBECHYIO
(hopMyIIMpOBKY 3aKOHa, €r0 MaTeMaTHYeCKOE BBIpAKEHWE M YCIOBUS (TpaHUIIbI, O0IacTH)
MIPUMEHUMOCTH;

OIPCACIIAThL HAIIPABJIICHHUEC BEKTOPA MHAYKIIMU MAarHUTHOI'O ITOJIA IMTPOBOJHWKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OITUCBIBATDH I/I306pa)KeHI/Ie, CO31aBa€MOC€ IIJIOCKHUM 3C€pPKaJIOM, TOHKOH HHHBOﬁ;

BBITOJIHATh JKCIIEPUMEHTHl O HWCCIEIOBAHUIO (PU3MUYECKUX SBICHHHA W TPOLECCOB C
HCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (hPOpMYIUpPOBATh IpodIeMy/3agady
U TUIIOTE3Y y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3 IMPEUIOKEHHOTO 000pyAOBaHMS,
MIPOBOJUTD OTIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIIATH NPSAMBIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIMYUH, TIPU 3TOM BHIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs U UCIOJIb30BaTh W3BECTHBIE METOJIbI OLIEHKH MOIPEIIHOCTEN
U3MEpPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJINYMH C MCIIOIb30BAHUEM IPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBaTh PE3yJbTaThl MOIYYEHHOM 3aBHUCUMOCTH
(bu3NYeCKUX BEIUYHMH B BUJIE TAOIUII U IpaMKOB, JETaTh BEIBOBI 110 PE3yJIbTaTaM HCCIEI0BAHUS;

cobmrofare IpaBwia O€30MaCHOrO Tpyaa IpH IPOBEJEHHUU MCCIEJOBaHUI B paMKax
y4eOHOro JKCIIEPUMEHTa, Y4eOHO-HCCIEeIOBATeNbCKOM UM IMPOEKTHOW JEATENbHOCTH C
WCIIOJIb30BaHNEM U3MEPUTENBHBIX YCTPOUCTB M 1a00paTOpHOTO 000PYIOBAHMS;

pemarh pacyeTHBIC 33/1a91 C SIBHO 3aJaHHON (PM3UYECKON MOJIEIIBIO, UCTIONB3YS (hU3UIECKUE
3aKOHBI M TPHUHIMIIBI, HA OCHOBE aHajW3a YCJIOBUS 3aJa4d BbIOMpaTh (U3MUYECKYIO MOJEIb,
BBIICTISITh (DPM3MUYECKHE BETUYMHBI U (OPMYINBI, HEOOXOMUMBIC ISl €€ PEeIlleHHUs, MPOBOIUTH
pacyeThl ¥ OLIEHUBATh PEAIbHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NUECKON BEJTUYHHBI,

peniaTth KayeCTBEHHbIC 3aJaud: BBICTPAUMBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETOUYKY
paccykXIeHUi C HCHOIb30BAaHUEM H3yUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (hHU3HUECKHUX
SIBIICHHUI,

UCIOJIb30BaTh NPH PEILICHUH y4EOHBIX 331a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUU
JUIL TIOUCKA, CTPYKTYPHUPOBAHHWS, HMHTEPIPETAllMd M TMPEJCTaBICHUs Yy4eOHOM M HaydHO-
MOMYJISIPHON MH(pOpMALMH, TOTYYEHHON U3 Pa3IMUHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh
oJIy4aeMyo HH(OpMaIHIo;

OOBSCHATH MIPUHIAIIBI JIeNCTBUS MallIvH, HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB, pa3in4arb



YCJI0BUSA UX 0e30MacHOro UCIOJIb30BaHus B HOBC@HHGBHOﬁ KU3HH,

NPUBOJIUTH MPUMEPHI BKIIAJAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE ITPOLIECCOB OKPY’KAIOILETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

MCIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3HMKE B TOBCETHEBHOM KU3HU AJIsl 00ecreueHus
0€30IacHOCTH MpU 00paleHnH ¢ MpruOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, [l COXPAHEHUS
3/I0pOBBS ¥ COOJIIOIEHUSI HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPY’KAIOLIEH cpee;

paborarph B rpymIe ¢ BBIIOJIHEHUEM Pa3INYHbIX COLUAIBHBIX POJIeH, IIIaHUPOBATh paboOTy
TPYIIIBI, PAMOHAILHO PACIpENeNiaTh OO0A3aHHOCTH W IUIAHUPOBATh JCSATEIBHOCTh B
HCCTAHAAPTHBIX CHUTyallUAX, OLCHHUBATH BKJIAJ KaXIOTO H3 YYACTHUKOB TIPYIIIbI B PCIICHHUC
paccMaTpuBaeMOU MPOOIEMEI.

115.9. B ¢denepasbHBIX M pPETMOHATIBHBIX MPOIEAypax OIEHKH KadecTBa 0Opa3oBaHUS
HCIIONB3YyeTCs epedeHb (KoaupuKaTop) pacipeIeIeHHbIX 10 K1accaM MPOBEPsEMbIX TPeOOBaHUI
K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBl CPEIHEro O0OmIero
00pa3oBaHUs U PJIEMEHTOB COZCPKAHUS 10 HU3HKE.

Tabnua 14

[IpoBepsiembie TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOl porpammb 10 (kmace)

Kon [TpoBepsiemble peAMETHBIE PE3yNbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pazoBaTenbHOM MPOrpaMMBbI CpeTHETO 00IIeT0 00pa3oBaHUS
pe3ynbTara

10.1 JleMOHCTpHpOBaTh Ha MpUMeEpax pojb U MECTO GUMKU B (POPMUPOBAHHUU
COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKU
Y TEXHOJIOTH, B TPAKTUYECKOU AESITENBHOCTHU JIFOAEH

10.2 VYuuTbBaTh TpaHUIBl NPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJIEICH:
MarepHalbHas TOUKa, MHepIHaabHas CUCTEMa 0TcUeTa, a0COIIOTHO TBEPAOE
TEJ0, UACATIbHBIN I'a3; MOJAEIIM CTPOEHUS Ia30B, KUIAKOCTEN U TBEPIBIX TeEll,
TOYEYHBIH AJIEKTPHUECKUH 3aps]] - IPU PEIICHUH (PU3NUECKUX 3a1aq

10.3 Pacnio3znaBarhb (puznueckue sBieHus (Mpouecchl) U 00bSICHATh UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYISIPHO-KHHETUUECKOH TEOpPUHU CTPOCHMS
BEIIECTBA M AJIEKTPOAMHAMHKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJTMHEHHOE JBIDKEHHE, CBOOOAHOE WAaJeHHE TeJ, JBUKCHHE I10
OKPY)KHOCTH, WHEpPIUs, B3auMoaeucTBue Ten; auddys3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOCHUE KUJIKOCTEH M TBEpABbIX Tell, U3MEHEeHHe o0beMa Tel
IpU HarpeBaHuM (OXJAXJEHUH), TEIJOBOE pABHOBECHE, MCIIAPEHHUE,
KOHJIEHCalus, IUIaBJIeHNUE, KpUCTAJUIN3aLUs, KUIIEHHE, BIa)KHOCTb BO3/yXa,
MOBBIIICHUE JIABJICHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b
MEXJly TapaMeTpaMH COCTOSIHMS T'a3a B M30IpoLieccax; EKTpU3alus Te,
B3aMMOJICHCTBUE 3apsJI0B

10.4 OnuceIBaTh MEXaHUYECKOE JIBIKCHUE, UCTIONB3YS (PU3NYECKUE BETUYNHBI:
KOOpAMHATa, MyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC TeNla, KUHETUYECKass OJHEprus, TMOTEHIMalbHas SHEPrus,
MEXaHW4eckas paboTa, MeXaHW4YecKas MOIMHOCTh, TIPH ONHCAHUH




MPaBWJIBHO TPAKTOBATh (DU3UUYECKUIM CMBICIT HCIIONB3YyEMBIX BEIIMYWH, UX
0003HAUEHUSI U E€AMHUIIBI, HAaXOAUTH (POPMYIIbI, CBA3BIBAIOLINE AAHHYIO
(hU3HYECKYIO BEJIMYMHY C IPYTUMU BETMUYNHAMU

10.5

OnuceiBaTh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUJIOBBIC SIBIICHUS,
UCnoNb3ysl GU3NYeCcKUe BeIMYMHbBL: JaBICHHUE raza, TeMIleparypa, CpeHss
KMHETUYeCKast SHEprus Xa0THYECKOTO JIBUKCHHUSI MOJIEKY,
CpEeHEeKBa[paTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI PHEprus, pabora raza, KOdOQPHUIIMEHT MOJE3HOTO JEHCTBUS
TEIUIOBOTO JIBUTATeNsl; MPU OMHMCAHUU MPABUIILHO TPAKTOBATh (YM3MUECKUIA
CMBIC]T WCIONB3yeMbIX BEITHUYHMH, UX 0003HAUCHUS W €IUHUIILI, HAXOAHUTH
(dbopMyIibl, CBS3BIBAIOIINME JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYMHAM

10.6

OnucelBaTe  W3y4yEHHBIE  DJJIEKTPUYECKHE  CBOMCTBA  BeLleCTBA U
AIIEKTPUUYECKUE SBIEHUS (TIPOLECCHI), UCTIONb3Yysl (PU3NYECKUE BETMUMHBL:
NEKTPUYECKUN 3apsA]l, DJIEKTPUYECKOE II0J€, HAIpPsSHKEHHOCTh IOJ,
MIOTEHLIMAJI, Pa3HOCTh [TOTEHLMAJIOB; IPU ONMCAHNUH MIPABUIIBHO TPAKTOBATh
(U3NYECKHUI CMBICIT HCTIONB3YyEMBIX BEJTMUNH, UX 0003HAYCHHUS U €AUHUIIBL;
yKa3bIBaTh (OPMYIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO0 BEIUYHMHY C
JPYTHMHU BEIUYNHAMU

10.7

aHAIM3UPOBATh (PU3NUECKHUE MPOILIECCHI U SIBICHUS, UCIIONB3YS (U3NUECKHEe
3aKOHBI M TPUHIMIIBL 3aKOH BceMupHoro tiaroreHus, I, II m III 3akoHbI
HproroHa, 3aKk0H COXpaHEHHS] MEXaHHUYECKON SHEPrUuH, 3aKOH COXPaHECHUS
HMITyJIbCa, NPUHLMUI CYNEPHO3ULMH CHJ, [PUHLMI PABHONPABUS
WHEPLUAJIBHBIX CHUCTEM OTCUETA; MOJEKYJISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOEHHS BELIECTBA, T'Aa30BbIC 3aKOHBI, CBS3b CpPEIHEW KHHETHUYECKOU
SHEPTHM TETUIOBOTO JBMIKEHHUS MOJIEKYI C aOCONIOTHOM TEeMIIEpaTypoH,
IEPBBIM 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAaHEHHUs JJIEKTPUUYECKOrO
3apsiaa, 3akoH KysnoHa; mpu 3ToM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE M yCIIOBUS (TPAHUIIBI, 0OJACTH)
MIPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIE TPUHLMIIBI JEHCTBHA MAallWH, OPUOOPOB U
TEXHUYECKUX  YCTPOICTB; pa3nuyaTb yCJIOBUS UX  0€30MacHOro
WCIIOJIb30BaHUs B IOBCEIHEBHOW KU3HU

10.9

BBINOMHATE AKCHEPUMEHTHI MO0 HCCIEAOBAHUIO (DU3MUYECKHUX SIBICHUN H
IIPOLIECCOB C UCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHUMN; IIPU ITOM
dhopmynupoBarh npobaemy (3aady) u TUIIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOHparh yCTaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUs, IPOBOIUTH OIIBIT
1 GOPMYIHPOBATH BHIBOBI

10.10

OcymecTBIsATh NMPSIMbIE M KOCBEHHBIC M3MEPECHHsS (DU3MYECKUX BEITHYWH;
IPU ATOM BHIOMpATh ONTUMAJbHBIN CIOCOO HM3MEPEHHs] U HCIOIb30BaTh
W3BECTHBIE METO/bI OLICHKU MOTPEIHOCTEN N3MEpEeHU

10.11

HccnenoBath  3aBUCUMOCTH  MEXAy (U3MUECKUMH BEITUYMHAMH C
HCIOJIb30BAaHUEM TPSMBIX M3MEpPEHUIl; IpU 3TOM KOHCTPYHpOBATh
YCTaHOBKY, (UKCHpOBaTh  pe3yabTarThl MOJYYEHHOW  3aBUCHMOCTH
(¢u3nYecKNX BEIMYMH B BUAE TAaOMUI U IpadUKOB, JeNaTb BBIBOJBI 110
pe3yabTaraM UCCle0BaHus




10.12 Cobmronarh nmpaBmiia 6€30MacHOTO TPy/a MPU MTPOBEICHUN HCCIICOBAHUHN B
paMKax  y4eOHOro  OSKCHEpUMEHTa, y4eOHO-HCCIIEOBATEIIbCKOW |
HpOGKTHOﬁ ACATCIIBHOCTH C UCITOJIb30BAHUCM U3MCPHUTCIIbHBIX YCTpOﬁCTB )41
71a60paTopHOrO 000PYIOBAHUS

10.13 Pemars pacderHple 3amauu C SBHO 3aJlaHHOM (DU3MUYECKOW MOJICIIbBIO,
UCIONB3Ys PU3NYECKUE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aa4uu BLI6I/IpaTL (1)I/IBI/I‘ICCKYIO MOACIIb, BBIACIIATH (1)I/ISI/I‘ICCKI/IC BCJINYUHBI
u (popmynbl, HEOOXOIMMBIE MJsi €€ pEeIIEHHUs, MPOBOAUTH pacueTbl U
OIICHUBATh PEATBHOCTD IMOTYYEHHOTO 3HAYCHUS (PU3UUECKON BETUIMHBI

10.14 Pemrarn KauyeCTBEHHBIE 3aJ1a4Nn: BBICTPAaNBaTh JIOTUYECKU
HETPOTUBOPEUMBYIO I1IETIOUKY PAaCCYXJICHUH C OMOpON Ha H3Y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBJICHUS

10.15 Hcnonp3oBaTh  Tpu  pemieHMH  y4eOHBIX  3a7ad  COBPEMECHHBIC
WH(OPMAIMOHHBIE  TEXHOJOTMHM [  TOHWCKa, CTPYKTYpPHpPOBAHWS,
UHTEpIpeTalul M NPEACTaBICHUS Y4eOHOW M HAyYHO-NOIYJISIPHON
uH(popMaIuy, TONYYEHHONH M3 Ppa3IUYHbIX HCTOYHHMKOB; KPUTHYECKH
aHAIM3UPOBAThH MMOIyIaeMyI0 HHPOPMAIUIO

10.16 [IpuBOUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEro Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17 Hcnonp30BaTh TeOpEeTHUECKHE 3HAHUS 110 (PU3HUKE B TTOBCEAHEBHOM JKU3HU
s o0ecriedeHHss O€30MAaCHOCTH MpH  OOpalieHMH ¢ OpudbopaMu |
TEXHUYECKUMH YCTPOWCTBAMHU, JJISi COXPAHEHUs 310pOBbS M COOIIONEHUS
HOPM 2KOJIOTMYECKOTO MTOBE/ICHUS B OKpPY KaloLIeil cpezie

10.18 Paborare B Tpymnme ¢ BBINOJHEHHEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIEL, PALIMOHATBLHO PACIPENesTh OOI3aHHOCTH U
IJIAaHUPOBATh JESTEIbHOCTh B HECTAaHIApTHBIX CUTYyallUsX, aJeKBaTHO
OLIEHMBAaTh BKJIAQJ KaXJOTO U3 YYAaCTHUKOB TIpYIIbl B pelIeHHE
paccMmarpuBaeMoi TPOOIEMBI

Ta6muna 14.1

[IpoBepsiemblie ameMeHTsI conepkanus (10 kmacc)

Kon Kon [IpoBepsiembie IIEMEHTHI COJEPIKAHUS
paszena | mpoBepsieMor
0 JJIEMEHTa
1 OU3UKA 1 METOAbI HAYYHOI'O ITO3HAHU A
1.1 ®uszuka - Hayka o mpupone. HayuHble MeTOIbl MO3HAHMS

OKpY’Karolero Mupa. Posib dKkCiepuMeHTa U TEOpUU B IIPOLECCE
MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (DU3HKE

1.2 MogenupoBanue pusndeckux sBJIEHUN U npoueccoB. Hayunbie
runore3bl.  Puznyeckue 3aKOHbBl M TEOpUM. [paHuIp
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpHUHITMI COOTBETCTBUS.




Ponb u Mecto ¢uzuku B GOpMUPOBAHUN COBPEMEHHOW Hay4YHOMH
KapTUHBI MUPA, B IPAKTUYECKOH IEATETBHOCTH JIFOJCH

MEXAHHNKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO
newkeHus. Cuctema orcyera. TpaekTopus

[Tepemerienne, CcKOpocTh (CpemHsii CKOPOCTh, MTIHOBEHHAas
CKOPOCTb) U YCKOpEHHE MaTepuaIbHOW TOYKH, UX MPOCKIUU Ha
OCH CUCTEMBI KoopAUHAT. ClIOKEHUE NEPEMELLIEHUN U CIIOKEHUE
CKOpOCTEM

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHXKCHUE.
I'paduxu 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U
NEPpEMCIUICHUA MaTepHaHbHOfI TOYKH OT BpCMCHHU

CBoOoHOE TTa/IeHne. YCKOpEeHHe CBOOOIHOTO TaIeHHS

KpuBonuneiinoe JIBIDKEHUE. PaBHOMEpHOE JIBYKCHUE
MaTepualbHON TOYKM II0 OKPYKHOCTH. YIJIOBas CKOPOCTb,
nuHenHasa ckopocts. Ilepuon u gacrora. LienTpocTpeMurensHoe
yYCKOpEeHue

TexHuyeckre ycCTpOWCTBA: CIHJIOMETD, ABUKEHUE CHAPSJIOB,
LIEIIHBIE U PEMEHHBIE NIEpeadn

[Ipaktuyeckue paboTsl. M3MepeHHe MIHOBEHHOH CKOPOCTH.
HccnenoBanyre COOTHOLIEHUsST MEXAY IIyTSMH, IPOUICHHBIMU
TEJIOM 32 IOCJIEOBATENIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM [IBUJKEHMM C HA4aJIbHOW CKOPOCTBIO, PaBHOU
HyJ10. M3yueHue JBWKEHUS IIAPUKA B BI3KOW JKHUIKOCTH.
N3ydenue nBuxenus Tena, OpOIIEeHHOTO TOPU3OHTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun orHocuTensHOCTH ["anunes. IlepBoiii 3akoH HproToHa.
NuepuuanbHble CUCTEMBbI OTCUETA

222

Macca tena. Cuia. IlpuHuun cynepno3unyu cui

223

Bropoit 3akoH HplooToHa Ui  MarepuaibHOM TOYKH B
uHeprmansHoi cucteme orcueta (MCO). Tpernit 3akoH HeroToHa
JUTsl MaTepUaIbHbIX TOUEK

224

3akoH BcemupHoro TaroreHusd. Cwia Tsxectd. llepsas
KOCMHUYEeCKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenne. Cuiia TpEHHS CKOJIBKEHHS U CUjia
TpeHus nokos. Koadduuuent tpenuns. Cuna conpoTuBieHus npu
JABHUKCHHUU TEJI1a B XKUJKOCTHU UJIN ra3€




2.2.7

[ToctynarenbHO€ ¥ BpamiaTeNbHOE JBUWKEHHUE aOCOITIOTHO
TBEP/IOTO Tea

2.2.8 MoOMEHT CHIJIbI OTHOCHTENBHO OcCH BpamieHus. llmedo cuibl.
VYcnosus paBHoBecus TBepaoro Tena B MCO

229 Texnuueckue YCTPOMCTBA: HNOJIIUITHUKH, JBUKEHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Ipaktnueckue pabGotel. M3ydyeHwe nBWkeHHS Opycka IO
HAaKJIOHHOM TIUIOCKOCTH TMOJ JEHCTBUEM HECKOJIbKUX CHIL
HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B
nedopMUpyeMoit py>KUHE U PE3UHOBOM 00paslie, OT BETMUHUHbI
ux aedopmanuu. MccnenoBanue yciaoBUid paBHOBECHS TBEPAOTO
TeJa, UMEIOLIET0 OCh BpallleHUs

23 3AKOHbI COXPAHEHHM A B MEXAHUKE

2.3.1 Nmnynbc MarepuaibHOM TOYKH, CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cuiibl 1 ©13MEHEHUE UMITyJIbCca Teja

2.3.2 3akoH coxpaneHus umiyibca B UCO. PeakTuBHOE ABMXKEHUE

233 PaGora cuiibt

234 Mo1HOCTb CHJTBI

235 Kunernueckass sHepruss MarepuaibHOM TOUYkKH. Teopema o
KMHETUYECKON SHEPTUM

2.3.6 [TorenumanbHas sHeprus. [loTeHuManbHAs DHHEPTUS YIPYTO
nehOopMUPOBAaHHOW MpYXUHBL [loTeHIManpbHas JHEpPrus Tena
BOJIM3M TTOBEPXHOCTH 3eMJIU

2.3.7 [ToTenmmaneHple W HEMOTEHIHANbHBIE CHJIBL. CBs3b PadOTHI
HEMOTEHI[UATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEepruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTUU

2.3.8 VYhpyrue u Heynpyrue CTOTKHOBEHUS

2.3.9 TexHuyeckne yCTpOWCTBA: JBUKEHUE PAKET, BOJOMET, KOIIEp,
NPYKUHHBIN MHCTONIET

2.3.10 [Ipaktrueckue paboThl. M3ydeHHE CBSI3UM CKOPOCTEH Tl TpH
Heynpyrom yaape. MccnemoBaHue CBsI3U  pabOThI  CHIIBI  C
M3MEHEHHEM MEXaHWYECKON YHEPTUH Tema

3 MOJIEKVIJIAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKVIIAPHO-KUHETUYECKOUW TEOPUN

3.1.1 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH.
BpoynoBckoe nBumxenue. uddysusa. Xapakrep IBUKEHUS H
B3aMMOJICHCTBHS YaCTHUII BEIICCTBA

3.1.2 Mopenu CTpO€HMSI Ta30B, JKUAKOCTEM U TBEpPABIX TEI U




00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTHX MOIEIEH

3.1.3 Macca monekyn. KonmnuectBo Bemectsa. [locrosiHnas ABorazipo

3.14 TermoBoe paBHOBecue. Temmeparypa u ee usmepenue. [llkana
temrieparyp Llenbcus

3.1.5 Mogene naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH HICAILHOTO Ta3a

3.1.6 AOcomroTHasi Temreparypa Kak Mepa CpelHed KHUHETHYeCKOU
SHEPI'uM TEIJIOBOTO JBMXKEeHMS yacTul] ra3a. [llkana remneparyp
KenbBuna

3.1.7 Vpasuenue Knanetipona - Menneneena. 3akon JlaapToHa

3.1.8 l"a3oBbIe 3ak0oHBI. MI30TpOII€CCHI B HCATBFHOM I'a3e C MOCTOSHHBIM
KOJIMYECTBOM BEILECTBA: U30TepMa, U30X0pa, u3obapa

3.1.9 TexHUYeCKrEe YCTPOMCTBA: TEPMOMETP, OAPOMETP

3.1.10 [IpakTuyeckue pabotsl. M3mMepeHne Macchl BO3/lyXa B KJIACCHOM
koMmHare. MccienoBaHue 3aBUCHUMOCTH MEXIy IapameTpamu
COCTOSIHMSI pa3pesKEeHHOr0 ras3a

3.2 OCHOBbBI TEPMOJNUHAMUKNA

3.2.1 Tepmonnnamuyeckas cucTeMa. BuyTtpennsis SHEprus
TEPMOIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ M3MEHEHUS

322 KonmnuectBo Temnorsl u  pabora. BHYTpeHHsSs 3Heprus
OJTHOATOMHOTO HUJICAJTLHOTO Ta3a

323 Buael  Temsonepenadu:  TEIUIONPOBOAHOCT, KOHBEKITHS,
u3lydeHue. TermnoeMKocTh Tena. YaenbHas TEeII0EMKOCTh
BelecTBa. PacyeT konuvecTBa TEIIIOTHI NP TEIUIoNepeaaye

324 ITepBriil 3akoH TepMoauHaMuKU. [IprMeHeHHE TmepBOro 3akoHa
TEPMOJIMHAMUKH K U3ompoueccam. ' padpuueckas narepnperanus
paboThI raza

3.25 TermoBbie MamuHbl. [IpyHIUIBEL TEHCTBHUS TEIUIOBBIX MAILUH.
[IpeoGpa3oBanus sHEpruu B TEIUIOBbIX MamnHax. Koadduunenr
none3Horo aeictBus (nmanee - KIIJI) TemuioBoit Mmammabl. [{ukm
Kapno u ero KI1/]

3.2.6 Bropoii 3akoH TepmonmHamuku. HeoOparumocThs IMporeccoB B
npupoge. TeruioBble ABUTATENH. OKOJIOTHYECKHE MPOOIEMBI
TEIUIOHEPTETHKHU

3.2.7 TexHuyeckre ycTpoNCTBa: JBUraTellb BHYTPEHHErO CropaHwus,
OBITOBOM XOJIOIUIBHUK, KOHAUITHOHED

3.2.8 [IpakTrueckue padoTel. i3MepeHne yaeapHON TeII0SMKOCTH

33 AT'PEI'ATHBIE COCTOSAHM A BEHIECTBA. ®A30BbBIE ITEPEXO/IbI




3.3.1 [TapooOpa3oBanne u KoHueHcanwus. lcmapeHue u KHUIICHHE.
VYnenbHas TeIuioTa napooOpa3oBaHHUs. 3aBHCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS

332 AOcomroTHasT ¥ OTHOCHTEIbHAas  BIAXHOCTh  BO3IyXa.
Hacpimennsiit map

333 TBepnoe Ttemo. Kpucrammueckue u  amopdHbIe  Tena.
AHM30TpONUsI CBOMCTB KpHUCTALIOB. JKHJIKHE KPUCTAJUIBL
CoBpeMeHHbIE MaTepualbl

3.34 [lnaBnenue n Kpuctammm3anus. YAelbHas TEIUIOTA IUIABICHUS.
CyOnumarus

3.3.5 YpaBHEHHE TEIJIOBOTO OajgaHca

3.3.6 TexHuyeckne  yCTpoMCTBa: TUTPOMETP M IMCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TIOJTyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB,
B TOM 4YHKCJIe HAHOMATEPHUAJIOB, © HAHOTEXHOJOTUHU

3.3.7 [Ipaktrueckue padotel. Mi3MepeHne BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 OnekTpusaiusi  Tel. ODJeKTpudeckuid 3apsana.  Jea Buna
AIEKTPUYECKUX 3aPSI0B

4.1.2 [TpoBOgHUKY, AUIIEKTPUKHU U TTOITYIIPOBOAHUKHI

4.1.3 3aKoH COXpaHEHUs AEKTPUICCKOTO 3apsiaa

414 BzaumoneiictBue 3apsaoB. 3akoH Kymnona

4.1.5 OnekTpuyeckoe noje. HampspkeHHOCTh 3JIEKTPUYECKOTO TOJIS.
[TpuHNIMN CyIEpIIO3ULINH. JInauun HaIPSHKEHHOCTH
AIEKTPUYECKOTO OISt

4.1.6 Pabora cun snexkrpocrarnueckoro mnois. [lorennman. PasHocTh
MOTEHI[MAJIOB

4.1.7 [IpoBOHUKM W [WANEKTPUKA B TOCTOSHHOM 3JIEKTPUYECKOM
nosie. J{usnekrpuyeckasi mpOHUIIAEMOCTh

4.1.8 OnexkTpoeMKocTh. KonzmeHcartop. DIEKTPOEMKOCTh IIIIOCKOTO
KOHJIEHCATopa. DHEprus 3apsHKeHHOT0 KOHJeHcaTopa

4.1.9 TexHuueckre  yCTpOMCTBAa:  AIIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DSJIEKTPONnprOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIA MPUHTEP

4.1.10 [IpakTrnueckue paboTHI. N3smepenne 3JIEKTPOEMKOCTH
KOHJIeHCaTopa

4.2 [NOCTOAHHBIN SJIEKTPUYECKHWU TOK. TOKHM B PA3JIMYHbBIX




CPEJIAX

4.2.1 VYcnoBus CyliecTBOBaHUS IOCTOSTHHOTO JJIEKTPUUYECKOTO TOKa.
Hctounnku Toka. Cuina Toka. ITocToSIHHBIN TOK

4.2.2 Hanpsixenune. 3akon Oma juist yyacTka 1nenu

4223 DNEKTpUYECKOe COMPOTUBJICHUE. YAEIbHOE COIMPOTUBIICHUE
BEIICCTBA

4.2.4 ITocnenoBarenbHOE, MapaJUIeTbHOE, CMEINIAHHOE COEIUHEHUE
IIPOBOJHUKOB

4.2.5 Pabora snextpuueckoro Toka. 3akon J[xoyns - Jlenna

4.2.6 MoIIHOCTB 31EKTPUUYECKOTO TOKA

4.2.7 anekTpoaBmxkymas cwia (manee - JJC) U  BHYTpeHHee

CONPOTHUBJICHUE HCTOYHUKA TOKa. 3akoH Owma [ MOJTHOMN
(3aMKHYTOH) 3neKkTpruuecKoi 1ienu. Koporkoe 3aMbIkaHHE

428 DNEeKTpOHHAsl MPOBOJIMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COTPOTUBJICHUS METaJIJIOB oT TeMIIepaTyphl.
CBepXnpoBOIUMOCTh

429 DNEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB

4.2.10 [MonmynpoBoguuku. CoOCTBEHHass W MPUMECHAS MPOBOIUMOCTD
MOJIyITPOBOAHUKOB. CaoiicTBa p-n nepexo/a.

[TonmynpoBogHUKOBEIE TPUOOPHI

4.2.11 DJEeKTPUUECKUM TOK B 3JEKTPOIUTAX. OIEKTPOIUTHUECKAs
qucconuanys. JJIEKTPOIIn3

4.2.12 Onexktpuueckuii  Tok B razax. (CaMocCToATEeNnbHBIM U
HECAMOCTOSTEIIbHBIN paspsa. Paznuunsie THIIBI
CaMOCTOATENIbHOTO pazpsaa. Momuus. [1nazma

4.2.13 TexHHUYecKre yCTpOMCTBA: aMmepMeTp, BOJIBTMETP, PEOCTar,
HWCTOYHUKH TOKa, AJIEKTPOHArpeBaTebHbIC puooPHI,
3IEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBI  JTMON,  TEPMHUCTOpPbl U (OTOPE3UCTOPHI,
MOJIyITPOBOAHUKOBBIN TMOJI, TaJIbBAHUKA

4.2.14 [Ipaktuyeckue paboThl. M3yueHHe CMEIIaHHOTO COEAWHEHUs
PEe3UCTOPOB.

N3mepenne DJIC uUCTOYHMKA TOKa M €r0 BHYTPEHHETO
conportusienus. Habmronenue snekrponusa

Tabmuma 14.2

IIpoBepsiemble TpeOOBaHMsI K pe3yJabTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBatenbHOM porpaMmsl (11 kmace)



Kon
MIPOBEPSEMOTO
pe3ynbrara

[IpoBepsiemble peIMETHBIE PE3YJIbTaThl OCBOEHUS OCHOBHOM
o0pa3oBaTebHON TPOrPaMMBbI CPETHETO OOIIEro 00pa30BaHUS

11.1

JleMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (OPMUPOBAHHH
COBPEMEHHOM HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU
U TEXHOJIOTH, B TMPAKTUYECKON IESITETbHOCTH IIONEH, IETOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MHPa

11.2

Y4YuTBIBaTh TPAHHUIBI TPUMEHEHUS H3YyYEHHBIX (HU3MUECKUX MOIETICH:
TOYEYHBIA JJIEKTPUYECKUM 3apsf, sAepHas MOZENIb aroMa, HYKJIOHHas
MOJIETTb ATOMHOTO SIJIpa IPU PELICHUH (GU3NYECKUX 3a/1a4

11.3

Pacnio3naBathb pu3uueckue sBaeHUs (MIPOLECCH) M OOBSICHATH UX HA OCHOBE
3dKOHOB  JJICKTPOAWMHAMHUKU U KBaHTOBOU (1)I/IBI/IKI/IZ SJICKTPUUCCKAA
MPOBOJIMMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICHCTBHS
TOKa, B3aMMOEHCTBHE MAarHUTOB, dJIEKTPOMarHUTHasI MHAYKIUSA, AeWCTBHE
MAaroMTHOroO 1moJjidi Ha HOPOBOAHHMK C TOKOM H I[BI/DKYH_II/II;'ICFI 3apsn,
AIIEKTPOMArHUTHBIC KosteOaHust " BOJTHBI, NPSIMOJTMHEHHOE
pacmpocTpaHeHHE CBETa, OTpPaKEHHUe, MpeloMIieHHue, WHTepdepeHIus,
T(paKIus U MONspU3aIKs CBETa, JUCIIEPCUs CBETA, (DOTOIEKTPUIECKHIMA
ahdext (potoaddexr), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIeKTpa  atoMa  BOJOPOJAa,  €CTeCTBEHHas U HUCKYCCTBCHHAas
pPaInOaKTUBHOCTH

11.4

OnuceIBaTh HU3YUCHHBIC CBOIICTBa BEUICCTBA (BHGKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
ONTUYECKHE, OJICKTPHUUECKYI0 IPOBOIUMOCTh PA3MYHBIX Cpel) U
ANIEKTPOMATrHUTHBIE  SBICHUS  (MIPOLECCHI), UCHONB3YysA (hU3HUECcKHe
BEJIMYMHBI: AIEKTPUYCCKUN 3apsijl, CHJIa TOKA, SIEKTPUUYECKOE HAIIPSDKEHUE,
ANIEKTPUYECKOE COMPOTHBIIEHUE, pa3HOCTh moteHmuanos, JJIC, pabora
TOKa, WHIYKIUS MarHUTHOTO TIons, cuia Awmmepa, cuia JlopeHia,
MHJyKTUBHOCTb KaTyIlIKH, SHEPTHs JIEKTPUYECKOT0 U MArHUTHOIO IOJIEH,
MIEPUOJT M YacToTa KoieOaHmid B KoJIe0aTeIbHOM KOHTYPE, 3apsiI M CHJIa TOKa
B MPOIECCE TapMOHUYECKHX 3JICKTPOMArHUTHBIX KojeOaHMid, (HOKYCHOE
PacCTOAHUC W ONTUYCCKAad CHJIa JIMH3bI; IIPU OIMMCAHUU TPABUIILHO
TPAKTOBATH (1)H3H‘I€CKHI>1 CMBICJT UCITOJIB3YEMBIX BEJIUYHWH, UX 0003HaYEeHUS
Y CIMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECCKYIO
BCIMYMHY C APpYTUMHU BCIMYHMHAMUA

11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC SBJICHHUA H IIPOLCCCHI, HCIIOJIbB3Ys
(1)I/IBI/I‘—IGCKI/IG BCJIMYUHBI: CKOPOCTH SJICKTPOMArHUTHBIX BOJIH, JJJIMHA BOJIHBI
N 4YaCTOTa CBCTA, DHCPIUd U HMIIYIILC (I)OTOHa, nepuoa Iojypacrazia,
OHCPIrusa CBIA3W ATOMHBIX AACP, IIPU OIMKMCAHUU IIPABUIIBHO TPAKTOBATH
(i)I/ISI/I‘-IeCKI/Iﬁ CMBICIT UCTTIOJIB3YEMBIX BEJINYHH, UX 0003HauYEeHUS U (10705050005
YKa3bIBaTb q)OpMy.]'ILI, CBA3bIBAKOINNEC NAHHYIO (1)H3I/I‘ICCKYIO BCJIIMYUHY C
APYIrUMHA BCIIMYWMHAMU, BBIYHUCJIATh 3HAYCHUC (bPI3PI‘-I€CKOﬁ BCIIMYMHBI

11.6

Ananu3upoBaTh GU3NIECKHUE IPOLIECCH U ABJICHUS, UCTIONB3YS (PU3NYECKUE
3aKOHBl W MPUHIUIBL 3akoH OMa, 3aKOHBI [OCIIEJOBAaTEIbHOTO U
NapaJIJIEIbHOTO COCIMHEHUS POBOAHMKOB, 3aKoH Jlxoyinsa - JIenna, 3akoH
JJIEKTPOMAarHUTHOM MHIYKLIHMH, 3aKOH IPSIMOJIMHEHHOIO PACIIPOCTPAHEHUS
CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI IIPEJIOMIIEHUS CBETA, YPABHEHHE
OiHmreitHa uid  (oro3ddexra, 3aKOH COXPAHEHUS DSHEPrUM, 3aKOH




COXpaHEHUs MMITyJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHUs1 MAacCOBOIO 4Mcia, MocTyinarsl bopa, 3akoH pajnoaKTHBHOIO
pacriaza; MpH 3TOM pasinyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YEeCKOE  BbIpa)KEHHWE W ycCloBUSA  (IpaHUIbl, 0O0JacTH)
MPUMEHUMOCTH

11.7

Onpenenars HampaBiI€HUE BEKTOpa MHAYKIMM MAarHUTHOTO  IOJIA
MIPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

11.8

Crpouth M omMchIBaTh M300pak€HUE, CO3/1aBaEMOE IJIOCKUM 3€pPKAJIOM,
TOHKOW JIMH301

11.9

BBIMONHATE 3KCIIEPUMEHTHI IO WCCIICAOBAHUIO (DU3NYCCKUX SIBICHUU |
MIpOLECCOB C UCITOJIB30BAHUECM IIPAMBIX U KOCBCHHBIX H3MepeHHﬁ; IIpU 5TOM
dhopMmynrpoBaTh IpodIeMy (3a7a4y) U THIIOTE3y YUYeOHOTO SKCIICPHUMEHTA,
coOmparh yCTaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUs, TPOBOIUTH OIIBIT
1 (HOpMYITHPOBATh BHIBOJIBI

11.10

OcymiecTBIsATh NpsSMble M KOCBEHHBIE M3MEPEHHS (U3NYECKUX BEITUYMH;
P ATOM BHIOMpATh ONTUMAJbHBIA CIOCOO M3MEPEHMS] U HCIOJIb30BaTh
U3BECTHBIEC METO/IBI OLICHKH MOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBare 3aBUCUMOCTH (DPU3MUYECKUX BEIMYMH C HCIOJIB30BaHHEM
MPSIMBIX U3MEPEHHIA; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBAThH
pe3yabTarhl MOIYYEHHOW 3aBUCUMOCTH (DM3MUYECKHX BEJIMYUH B BUJE
Tab1MIl ¥ TpaduKoB, AeIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICAOBAHUS

11.12

Cobmronarh npaBuia 6€30MaCHOTO TPy/Aa MPH MPOBECHUH UCCIIEOBAHUI B
pamMkKax  y4eOHOTO  OSKCIIEPHUMEHTa, y4eOHO-HCCIeNOBATEIbCKOH U
MIPOCKTHOM JISATEIILHOCTH C UCITOJIb30BaHUEM H3MEPHUTEIIBHBIX YCTPONUCTB H
1a00paTOpHOTO 00OPYIOBAHUS

11.13

Pemath pacueTHble 3a7aud C SIBHO 3aJaHHON (PM3MYECKOM MOJelblo,
UCTONB3Ys (PU3NYECKHE 3aKOHBI M MTPUHILIUIIBI;, HA OCHOBE aHAJIN3a YCIOBHS
3aJja4y BBIOMpATh (PU3MUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUNHBI
u (opMynbl, HEOOXOAMMBIE Il €€ PpELIeHUs, MPOBOAUTH pPACUeThl U
OLIEHUBATh PEATBHOCTH MOIyYEHHOTO 3HAYEHUS (PH3NUECKON BEITUYHHBI

11.14

Pemarn Ka4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCY)XIEHUH C OMOpOd Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Opu  pemieHMH  y4yeOHBIX  3aJad  COBpPEMEHHBIE
WH(POPMALMOHHBIE  TEXHOJNOTMH  JUIsI  TIOMCKa, CTPYKTYpPHPOBaHUS,
WHTEpIpeTalul M TPeACTaBIeHUS Y4eOHOW U HAyYHO-TOMYJISIPHOI
nH(pOpMALIMY, MOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOTYYaeMyr0 HH()OPMAIIHIO

11.16

OOBSICHATh TPUHIMUIBI JEHCTBHS MAaIllUH, NPUOOPOB W TEXHUUYECKUX
YCTPOWCTB; pas3iuyaTh YCIOBHS HMX O€30MacHOTO MCIOJIb30BaHUSA B
NOBCEIHEBHOU KU3HU

11.17

[TpuBOIMTH MPUMEPHI BKJIA1a POCCHICKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB
B DPa3BUTUE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYKAIOLIEr0 MHpa, B




Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18 Hcnonb30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TTOBCEAHEBHOM JKU3HU
s obecrieyeHUs: O€30MACHOCTH TpH OOpallleHUH C MpudopamMu H
TEXHUYECKHMMHU YCTPOWCTBAMH, Il COXPAHEHHUS 3I0POBBSI M COOIIOCHUS
HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKpY)KaIOIIeH cpene

11.19 PabGorarp B rpymnme ¢ BBIMOJIHEHHEM PA3IHMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIEI, PAMOHAIBHO PACIPENENITh 00SI3aHHOCTH U
IIaHUPOBAThL ACATCIIBHOCTL B HCECTAHAAPTHBIX CUTyallUAX, AACKBATHO
OICHMBATHL BKJIaA KaXJI0ro M3 YYAaCTHHKOB TPYHNIIBI B PCHICHUC
paccMaTpuBaeMoil mpooOIeMbl

Tabnauua 14.3

[IpoBepsiemsbie nemMenTsI coaepkanus (11 kiacc)

Kon Kon [IpoBepsiembie 37IEMEHTBI COAEPKaAHUS
paszena | mpoBepseMor
0 DJIEMEHTa
4 OJIEKTPOJIMMHAMUMKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHAS MUHAYKIINUA
43.1 TTocTostHHEIE MarHUTHL. B3anMOIEHCTBHE TOCTOSHHBIX MAarHUTOB
432 MaruautHoe mosie. Bektop MarHuTHOM wuHAYKUMH. [IpuHiun

Cynepno3uiyy. JInHuM MarHUTHOM MHAyKuuM. KapTtuHa nuHUMiA
MarHuTHOM MHIYKIIMH MO0JIS IOCTOSSHHBIX MarHUTOB

433 MarnuTtHOE 1oJIe MPOBOJHHUKA C TOKOM. KapTuHa JIMHUN MO
JUIMHHOTO TPSMOrO IPOBOAHHMKA M 3aMKHYTOTO KOJbIIEBOTO
IIPOBOJIHUKA, KaTyLIKHU ¢ TokoM. OnbIT DpcTena. Bzaumoneiicteue
IPOBOJIHUKOB C TOKOM

434 Cuna AMmmepa, ee MOAYJb U HallpaBJICHUE

4.3.5 Cuna JlopeHua, ee MoayJb | HampabiieHHe. JIBrkeHue
3apsHKCHHOW YacCTHIIBI B OJIHOPOJHOM MarHUTHOM Tojie. PaGora
cuiibl Jlopeniia

4.3.6 SIBneHue 3MeKTPOMarHUTHOM UHYKIIUN

437 ITorok BekTOpa MarHUTHOW UHAYKIUU

438 OJIC uHaAyKIMU. 3aKOH JIEKTPOMarHUTHON MHIyKIMK Papajes
439 Buxpesoe anekrpuueckoe noje. IJ[C MHIYKIIMU B TPOBOJAHUKE,

ABUIKYIIEMCS ITOCTYIIATCIIBHO B OJHOPOAHOM MAarouTHOM I10JIC

4.3.10 [IpaBusio Jlenna

4.3.11 WNunyktuBHOCTD. SIBNeHue camonHaykuuu. 3/1C camonHtykium




4.3.12 DHeprusi MarHUTHOTO TOJIS KaTyIIKHA ¢ TOKOM

4.3.13 DJIEKTPOMarHUTHOE T0JIE
4.3.14 TexHuueckue YCTpOMCTBA: MOCTOSIHHBIE MAarHMThI,
3IEKTPOMArHUTHI, ANEKTPOABUTATENb, YCKOpUTEIN

OJIEMCHTAPHBIX 4aCTULl, THAYKIIMOHHAA IICYb

4.3.15 [IpakTuueckue padotsl. M3yueHrne MarHuTHOTO MOJS KaTyIIKU C
TokoM. MccrienoBanue 1eficTBHsI HOCTOSHHOTO MarHUTa Ha PaMKy
¢ TokoM. MccnenoBanue siBIeHNS MEKTPOMArHUTHON MHAYKIIUH

KOJIEBAHUA 1 BOJIHbI

5.1

MEXAHUWYECKHUE U 2JIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1 Konebarenbuas CHCTEMA. CBoOoaHbIe KoJeOaHusl.
IMapmonmveckue xkonedanwus. [lepuos, yactora, aMriuTyaa u ¢gasza
KonebaHui

5.12 [Ipy>kuHHBINA MassTHUK. MareMaTn4yeCKuil MasiTHUK

5.1.3 VYpaBHeHHE TapMOHWYECKUX KoneOaHui. KuHemarmueckoe u

JUHAMHUYCCKOC OITMCAaHUEC KOJ1e0aTeILHOTO JABHXKXCHUA

5.14 [IpeBparieHue sHEPTHN TPU TAPMOHUYECKHUX KoJleOaHusX. CBA3b
aMIUTUTYABl KOJeOAaHWN WMCXOAHOW BEIMYHMHBI C aMIUTUTYJaMH
KoJicOaHUH ee CKOPOCTH M YCKOPCHHUS

5.1.5 KoneGarenbupiii  koHTYyp. CBOOOAHBIE  DJIEKTPOMArHUTHBIC
KojeOaHusi B HACAIbHOM KOJIeOaTelbHOM KOHTYype. AHalorus
MEXy MEXaHUYECKUMHU U DIIEKTPOMATHUTHBIMH KOJICOAHHSIMH.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHHS DHEPrUU B HJCATBHOM KoJeOaTeIhHOM
KOHTYpE

5.1.7 BriHyX1€eHHBIE MEXaHUYECKHE KoJIeOaHMs. Pe3onanc.
Pe3onanchass kpuBas. BbIHyXJIE€HHBIE 3JIEKTPOMArHUTHBIC
KoJ1e0aHusl.

5.1.8 ITepemennsbiit Tok. CUHYyCOMAAIBHBIN TEPEMEHHBIN TOK.

5.1.9 MOoONTHOCTh NMEPEMEHHOTO TOKa. AMIUIUTYTHOE U JEUCTBYIOIIEE

S3HAYCHUC CHUJIbI TOKA U HAITPSIKCHUA

5.1.10 Tpancdopmarop. IlpowsBoncTBo, mepenada u TOTpPeOICHHE
JJIEKTPUUYECKON  DHEPTUU.  DKOJNOTHYECKHE  PHCKH  IPH
POU3BOJICTBE AIEKTPUYECKON SHEPTHUH. Kynbrypa

HCIIOJIB30BaHUA DJICKTPOOHEPIUHU B HOBCCHHGBHOﬁ KU3HU

5.1.11 TexHudeckue ycTpoiicTa: celicMorpad, aIeKTPUIECKHA 3BOHOK,
JMHUH JIEKTporepenay

5.1.12 [Ipaktrueckue pabotel. McciemoBaHue 3aBUCHUMOCTH TEpUOAA




MaJIbIX KoJieOaHUH Tpy3a Ha HUTH OT JUTMHBI HUTHU U MacChl Tpy3a.
HccnenoBanue nepeMeHHOTO TOKa B LEMHU W3 MOCIEI0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U pe3UcTopa

5.2

MEXAHMWYECKUE U 9JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanndeckrue BOJHBI, YCJIOBHS pacrpocTpaHeHus. I[lepuog.
CxopocTh pacmpocTpaHeHHs M JUIMHA BONHBL [lomepeunbie u
MPOJOJIBHBIE BOJIHBI

522

WNurepdepentius u nudpakins MeXxaHUIeCKUX BOJIH

523

3Byk. Cxopocth 3Byka. [ poMkocTh 3Byka. Beicora Tona. TemOp
3ByKa

524

QHCKTpOMaFHI/ITHBIe BOJIHBEI. Venosus HN3ITYy4YCHUA
QJICKTPOMArHuTHBIX BOJIH. Bianmnas OpHUCHTAIUA BEKTOPOB E, B

u L B BHeKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM€

525

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAa)KCHHE, MPEIOMIICHHE,
noisipusanus, — audpakuus, — uHTepdepenuus.  CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHIMnsl  pagvocBsI3M U TelneBUIeHHS. Paauonokanus.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl

528

TexHuueckue  ycTpoWcTBa:  My3bIKaJbHbIE  MHCTPYMEHTHI,
yABTPA3ByKOBas AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap,
paguoNpUEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus

5.3

OIITUKA

5.3.1

[IpssMonuHEHOE pacIpOCTPAHEHNUE CBETA B OAHOPOJHOMU Cpele.
JIy4d cBera

532

OtpaxxkeHue cBeTa. 3akOHbI OTpaxeHus cBera. Iloctpoenue
M300paKEHUI B TIJIOCKOM 3€pKalie

533

HpeHOMJIeHI/Ie cBeTa. 3aKOHBI MPpECIOMJICHUSA CBCTA. AOCOIIOTHBII
IMOoKa3aTeJib MPCIOMIICHUA

534

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHBI yros IMOJIHOTO
BHYTPEHHETO OTPaXKEHUs

535

Hucnepcus ceera. CiokHBIN cocTtaB Oemoro cBeta. [{Ber

53.6

Cobuparonie u pacceWBaloIIde JHH3BL. TOHKas JIMH3A.
DOKyCHOE pacCTOSHHE M OINTUYEeCKas Cujia TOHKOW JIMH3BI
[Toctpoenne n3o0pakeHH B COOMPAIOIIUX W PACCEHUBAIOIINX
nuH3ax. opMylia TOHKOW JTUH3bL. YBEIUUEHUE, JaBAEMOE JIMH30M

5.3.7

Hpej:[em,l IIPUMCHHUMOCTHU TCOMCTpH‘-ICCKOﬁ OIITUKH




5.3.8 HNutepdepenniust cBera. KorepeHTHBIE HCTOUYHUKH. YCIOBHUSA
HaOJIIO/IEHUS] MAKCHMYMOB 1 MUHIMYMOB B HHTEp()EpEHITMOHHON
KapTUHE OT JABYyX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539 Hudpakmus ceera. JudpakuuoHHass pemieTka.  YCIOBUE
HAOMIOZIGHUST  DIaBHBIX ~ MaKCHMYyMOB npu  TaJeHUH
MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKITMOHHYIO PEIIETKY

5.3.10 [Tonspusanus csera

5.3.11 TexHuyeckue  ycTpoWcTBa:  O4KHM, Jyma, (oroammapar,
NPOEKIIMOHHBIA anmapar, MHUKPOCKOII, TEJECKOI, BOJOKOHHAs
OITHKA, TUPPAKIINOHHAS PEUIETKA, TOJITPOUT

5.3.12 [Ipaktuyeckue pabotel. M3MepeHue mokaszaresns MperioMIICHHS.

HccnenoBanue cBoiicTB M300pakeHuil B nuH3ax. HaGmonenue
JIMCTIEPCUU CBETA

6 SJIEMEHTBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panuibl TPUMEHUMOCTH KJaccuuecko MexaHuku. [locTymarsl
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJAYJIS CKOPOCTHU
CBeTa B BaKyyMe, IIPUHITAIT OTHOCUTEIIBHOCTH DUHINITEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/JIEeHHE BPEMEHU U
COKpaIIeHHE JUTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsi3p Macchl C DHEpPrue M HUMITYyJIbCOM CBOOOJIHOM YaCTHUIIBI.
DHeprust MOKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®oronsl. Dopmyna Ilmanka cBs3u sHepruu (HoToHAa C €ro
4acTOTOM. DHEprus ¥ UMIYIbC (OTOHA
7.1.2 OtkpeiTie u uccrnepoBanue (Goroddpdexra. OmbiTer AL
Cronerona. 3akoHbl hoTodrPdexra
7.1.3 VYpaBuenue DitHireiiHa ans ¢porordpdexra. "KpacHas rpanura”
dhotorddexra
7.14 Hasnenue cBera. Onwitel [1.H. JIeOeneBa
7.1.5 XUMHUUYECKOE IEUCTBUE CBETA
7.1.6 Texnnyeckue  ycrpoiicTBa:  (OTORNEMEHT,  (OTOAATUHK,
COJIHeUHas 6arapest, CBETOIHO.
7.2 CTPOEHUE ATOMA
7.2.1 Mognenb aroma Tomcona. OnbiTel Pe3epdopa o uccieaoBanuio

CTPOCHMU: aTOMaA. HJ'IaHCTapHaﬂ MOJECJIb aTOMa




7.2.2 [Toctynarer bopa. UW3nydenwe u momiomieHue (HOTOHOB TpH
NepexoJie aTroMa C OJHOTO YpOBHS SHEPTHM Ha Jpyroil. Buasl
cnekTpoB. CIIeKTp YpOBHEN SHEPrUU aroMa BOJOPOJa

7.2.3 BonnoBele  cBoiictBa  wactuu.  Bomnel  me  Bpoitus.
KopmyckynsipHO-BOTHOBO# ayanu3M. Judpakius 31eKTpOHOB Ha
KpucTaax

7.2.4 CroHTaHHOE M BBIHY)KIEHHOE MW3JIy4eHHE. YCTPOHCTBO H
IPUHIAT PabOoTHI Jlazepa

7.2.5 TexHuueckue YCTpOMCTBA: CIIEKTpaIbHbIN aHan3
(cmiekTpockoI), Jia3ep, KBAHTOBBII KOMITBIOTEP

7.2.6 [IpakTuueckue padotsl. HabmroneHue nuHeivaToro cexkTpa

7.3 ATOMHOE A1PO

7.3.1 Merto/pl HAOMIOAEHUS M PETUCTPALIMH YIEMEHTAPHBIX YaCTHI

7.3.2 OTtkpeiTHe  paamoakTuBHOCTH. OmbITel  Pesepdopma 1o
OTIpEICTICHUIO COCTaBa paJuOaKTHUBHOIO u3itydeHus. CBoiicTBa
anbda-, 6era-, raMma-u3NydeHus. BiausHue painoakTUBHOCTH Ha
YKUBbBIE OpPraHU3MbI

7.3.3 OtkpbiTHe npoToHa U HelTpoHa. HykinoHHas monens sapa
I'eiizenOepra - UBanenko. 3apsn sapa. MaccoBoe 4ucio siapa.
H3otomnsl

7.3.4 Anbda-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-pacma.
[NamMa-u3nyueHue. 3akoH paJuoaKTHBHOIO pacnajia

7.3.5 DHeprus CBsI3U HYKJIOHOB B sijipe. SaepHbie cuiibl. JledekT Macchl
anpa

7.3.6 Snepusbie peakuuu. JleneHne u CUHTES AJIEP

7.3.7 SAnepubiii  peakrop. Tepmosaepusiit cunte3. IlpoGnemsl U
NEPCIEKTUBBI SIIEPHON 3HEPreTUKU. DKOJOTUYECKUE ACHEKTHI
SAJIEPHON SHEPTETUKHU

7.3.8 DneMeHTapHbIe YaCTHUIIBI. OTKpbITHE MO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOICHCTBUS

7.3.9 TexHuueckue yCTpOMCTBa: JO3UMETpP, KaMmepa BuibcoHa,
AJICPHBII peakTop, arToMHas bomOa

7.3.10 [IpakTnueckue paborsl. HccnenoBaHue TpekoB dacTull (1o
TOTOBBIM (poTorpadusim)

8 OJIEMEHTBI ACTPO®U3NKU

8.1 Bun 3Bezgnoro Heba. CosBe3mus, sSpKue 3BE3Mbl, TIAHETHI, UX
BUJUMOE JIBUKECHHE

8.2 Conneuynas cucrema. I[lmanetsl 3eMHOW rpynmnbl. [lnaHeTs-




TUTAHTBl M WX CITyTHUKH, KapJWKOBBIC TJIaHETh.. Mainbie Tena
COJIHEYHOH CUCTEMEI

8.3

Connue, ¢porochepa u armocdepa. ConHevyHass akTUBHOCTh

8.4

Hcrounuk OHCPIrun COJ'IHI_Ia " 3BC3]

8.5

3Be3/bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETHUMOCT,
pammyc,  Temmeparypa, WX  B3auMMOCBI3b.  [[uarpamma
"CIEeKTpaJIbHBIA  KJIACC - CBETUMOCTh". 3Be3[bl IJIaBHOU
MOCJIEI0BAaTEIbHOCTH. 3aBUCUMOCTE ''Macca - CBETHMOCTB'" IS
3B€3]] IVIaBHOM MOCIEI0BATECIbHOCTH

8.6

BuyTpennee crpoenne 3Be3n. CoOBpeMEHHBIE MPEACTABICHHS O
HNPOUCXOXKICHUU U 3Bomonuu CoNHIA M 3Be3[. DTambl KU3HU
3BE3]1

8.7

Mineunsiit [lyte - nHama [Manaktuka. CrupanbHas CTPyKTypa
lanaxtuku, pacnpeneneHue 3Be37, raza U npuid. [lonoxenue u
neukenne Comnina B [amaktuke. Ilnockas u cdepuueckas
MMOJACUCTEMEBI I aTakTUKH

8.8

Tunel ranakTuk. PagroranakTuku U KBasapbl. YepHBIE IbIPHI B
AIpax raJaKkTUK

8.9

Bcenennas.  Pacmmpenue  Bceenennoit.  3akon  XaO0Oma.
PazGeranmne ramaktuk. Bo3spact u paauyc BcenenHnoii, Teopus
Bonbioro B3psiBa. Monens "ropsiueit Beenennoit". PenukroBoe
U3IIy4eHUe

8.10

MacmrabHass ~ cTpykTypa  BceneHHOM. MeraranakTuka.
Hepemennsie npobiaembl aCTpOHOMUM
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