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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHs Ha YPOBHE CpeIHEro o0Iiero oopasoBanus pa3paboTaHa Ha
OCHOBE TTOJIOKECHUH U TpeOOBaHUI! K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBl,
npencrasieHHbXx B PI'OC COO, a takxke ¢ yuérom ¢enepanbHOi pabodeid mporpaMmbl BOCITUTAHUS
¥ KOHLENIMU TpernojaBaHus ydeOHOro mpeamera «DPusnmka» B 00pa30BaTENbHBIX OpPraHU3AIUSIX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBL.

CopeprkaHue IporpaMMbl IO (PH3UKE HAMIPABICHO HA (JOPMHUPOBAHUE €CTECTBEHHO-HAYIHOI KaAPTHHBI
Mupa oOyuaromuxcst 10—11 ximaccoB npu oOydeHun ux ¢usnke Ha 06a30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usuke coorBercTBYeT TpeboBanusmM OI'OC
COO x myaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOydyeHHs, a
TaKXKe YYUTHIBAET HEOOXOJMMOCTh PEaJH3alliid MEXKIIPEIMETHBIX CBsi3el (DM3UKH C €CTECTBEHHO-
HAyYHBIMH Y4EOHBIMH TNpenIMeTaMH. B Hell ompenenstoTcsi OCHOBHBIE LETH M3y4eHHs (U3UKU Ha
YpOBHE cpemHero oomero oOpa3oBaHUSs, IUIAHUPYEMbIE pPE3YJIbTaThl OCBOCHHs Kypca (DHU3HKH:
JTUYHOCTHBIC, METaINpeAMETHBIC, TIPEAMETHBIC (Ha 0a30BOM yPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

. TUTAHUPYEMBIE Pe3yJabTaThl OCBOCHHs Kypca (u3MKd Ha 0a30BOM YpOBHE, B TOM YHCIIE
MIPEIMETHBIE PE3YIIBTAThI TI0 TOAaM O0yUICHUS;

. coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus..

dusnka Kak Hayka 0 HauboJiee 00X 3aKOHAX IPUPObI, BHICTYNAs B KaUeCTBE y4eOHOIO MpeaMera
B IIIKOJIC, BHOCUT CYIIIECTBCHHBIA BKJIAJ B CHCTEMY 3HaHUM 00 okpyxatomeM mupe. [lIkonpHBIN Kypc
¢u3ukn — cUCcTeMOOOPa3yIOIMHA sl €CTECTBEHHO-HAY4YHbIX Y4YEOHBIX IPEIMETOB, IMOCKOJIBKY
¢Gu3nyeckrue 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB M SIBJICHHWM, M3ydaeMbIX XHUMHUEH, OuOJOrHeH,
¢dus3uveckoit reorpadueit 1 acrpoHoMuei. Mcrmonp3oBaHWEe M aKTUBHOE MPUMEHEHHE (PU3UYECKUX
3HAaHUN OmpeZeNseT XapakTep U pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUH B cdepe 3HEpreTHKH,
TPAHCIOPTA, OCBOCHUS KOCMOCA, IT0JIy4EHHs] HOBBIX MATE€PUAJIOB C 3aJJAHHBIMU CBOMCTBAMHU U APYIHX.
N3yuenue ¢pu3nKu BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOI KapTUHBI MHpa
oOyyaromuxcs, B GOpMHUPOBaHUE YMEHUH MPUMEHATh HAYYHBIH METOJ MO3HAHUS IPU BBIIOJHEHUU
UMH Y4eOHBIX UCCIIeI0BaHHH.

B ocHOBY Kypca (u3uKu 1J11 YpOBHS CpeAHEro oobuero oopa3oBaHus MOJI0XKEH pAl UJEH, KOTOpbIe
MO’KHO paccMaTpUBaTh KaK MPUHLMUIIBI €r0 TOCTPOSHHUS.

Hoes yerocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTMUYECKH 3aBEPUIEHHBIM, OH COJEPIKUT
MaTepuall U3 BCEX pa3/ienoB (M3UKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK U COBPEMEHHOM
(bu3uKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTeprall Kypca GU3UKU 00beANHEH BOKPYT (PU3NYECKUX
Teopuil. Benymum B Kypce sBhserca (GopMHUpOBaHHE IMPEACTABIEHUH O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzaius npeanojaraeT HCHOIb30BaHUE T'YMaHUTAPHOTO MOTEHIHAIA
¢u3nyeckoil HayKH, OCMBICICHHE CBS3M Pa3BUTHS (PU3MKH C pPa3BUTHUEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnraonou nanpasnennocmu. Kypc ¢$pu3nku npennojaraeT 3HaKOMCTBO € IIMPOKUM KpPYroM
TEXHUYECKUX U TEXHOJOTMUECKUX MPUII0KEHUH U3yUeHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl MOCPEICTBOM BBEACHUS AJIEMEHTOB COJIEpXKaHMS, MOCBAIIEHHBIX
HKOJIOTHYECKUM MPpOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKH U TEXHOJIOTHUH,



a TaKkke OOCYXKJCHUS MpoOJIEeM pPANHMOHAIBLHOTO MPUPOJOTONB30BAHUS M KOJOTHYECKOU
0€301MMacHOCTH.

Crep>KHEBBIMHU JJIEMEHTAaMU Kypca (DM3WKU HA YPOBHE CPEIHETO OOIIEro OOpa30BaHUS SBIISIOTCS
¢busnueckue Teopuu (GopMUPOBaHUE MPEACTABICHUHN O CTPYKTYpE OCTPOCHHUS (PU3UIECKON TCOPHH,
ponu (yHAAMEHTATbHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX IPEICTABICHUSIX O MPHPOJIE,
rpaHunax NpuMCEHHUMOCTHU TGOpI/If/'I, JJI O CaHUs €CTCCTBCHHO-HAYUYHBIX SIBJICHUH U HpOHGCCOB).
CHCTEeMHO-JISATEIIBHOCTHBIA TOJX0J B Kypce (U3MKH pean3yeTcsl Mpexkae BCEro 3a Cuér
OpraHM3aIuy JKCIICPUMEHTAIBHON JAedaTenbHOCTH oOyuaromuxcs. st 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCIIOJBL30BAaHHE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
nmabopaTopHBIX PabOT, KOTOPBIC B MporpamMme 1o (Gpusrke 00beTUHEHBI B 00NN CIIHCOK YICHHUSCKUX
MPaKTUYECKUX paboT. BrieneHne B yka3aHHOM IepedHe J1abopaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS M OIICHKH, OCYIIECTBISETCS YYaCTHUKAMH OOpa30BaTEIIBHOTO IpoIecca HUCXOAS W3
0COOEHHOCTEH IUTAHNPOBAHMSI M OCHAIeHUs KabuHeTa pu3uku. [Ipu 3ToM obecrieunBaeTcs OBJIaICHUE
O6yanOIHI/IMI/IC$I YMCHHUAMU TMPOBOAUTL KOCBCHHBIC HM3MCPCHUA, HUCCICAOBAHUA 3aBUCUMOCTEN
(1)I/I3I/I‘-I€CKI/IX BCJIMYMH 1 TOCTAHOBKY OIIBITOB IO MPOBEPKE MPECATIOKCHHBIX I'MIIOTES.

Bosbimoe BHMManue YACTACTCA PEIICHUIO paC‘-IéTHI)IX U KAYCCTBCHHBIX 3a1a4. HpI/I 9TOM JJIs1
pacuéTHBIX 3a7ad TPUOPUTETOM SIBISIFOTCS 3aJa4ll C SBHO 3aJaHHON (U3WYSCKOW MOJICIBIO,
MTO3BOJISIFOIIHME TPUMEHSITh H3YYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieia Kypca, Tak
U UHTCIpHUPYSd 3HAHUA U3 Pa3HbIX Pa3gcIoOB. 21.]'[5{ KauCCTBCHHBIX 3aa4 IMPHOPHUTECTOM SABJIAIOTCA
3a/laHusl Ha OOBACHEHUE MPOTEKaHUS (PU3NYECKHUX SIBJICHHH M MPOIIECCOB B OKpY’KaIOLIEH >KU3HHU,
TpeOyromue BpIOopa GU3nIeckord MOACIHN JUIsl CUTYaIliy MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO k MarepuaibHO-TEXHHYECKOMY OOECIEeYCHHUIO
y4eOHOro mpoliecca 0a30BBI ypOBEHb Kypca (PM3WMKM Ha ypOBHE CpPEAHETO 00Iero oO0pa3oBaHUS
JOJI’KEH M3y4aThCsl B YCIIOBUSAX MPEIMETHOr0 KaOMHeTa (PU3UKU WK B YCIOBUAX MHTETPHUPOBAHHOTO
KaOWHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO UKIIA. B kabuHeTe hu3uKu T0KHO OBITH HEOOX0AMMOE
naboparopHoe 000pyOBaHUE Ui BBHIIOJHEHUS YKa3aHHBIX B MporpaMMe Mo (u3MKe YUeHHYECKUX
MPAKTUYECKUX padoT U AEMOHCTPALIMOHHOE 000pYyI0OBAHUE.

JlemoHcTpalMoHHOEe 000pyAOBaHHE (POPMHUPYETCS B COOTBETCTBUU C MPHUHLMIIOM MHUHHMAJIbHOM
JOCTaTOYHOCTU M OOECIeynBaeT MOCTAHOBKY MEPEUUCIICHHBIX B IporpaMMe Mo (PU3MKe KIFOYEBBIX
JNEeMOHCTpalMii Ui MCCIEAOBAaHUSA M3y4aeMbIX SBIEHUH M MPOIECCOB, SMIHUPUUYECKUX H
(GyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.

JlaboparopHoe oOOpynOBaHHE [UIsI YYEHHYECKUX MpakTUYecKuX padoT Qopmupyercs B Bujue
TEMaTUYEeCKHX KOMIUIEKTOB U 0OecreunBaeTcs B pacuéTe 0JTHOr0 KOMILUIEKTa Ha IBYX 00Yy4arOmIUXCsl.
Tematnueckue KOMIUIEKTB J1a0OpaTOpHOTO OOOPYIOBaHHS JOJDKHBI OBITH TOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX M IIU(POBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIE TU(DPOBBIX JTa00PaTOPUH.

OCHOBHBIMH IEJSIMHU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:

. (dbopMupoBaHME HMHTEpeca U CTPEMJIEHUS OOy4aloIMXcs K HaydHOMY HM3Y4YEHHIO HPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pa3BUTHE MIPECTABICHUNA O HAYYHOM METO/Ie MT03HaHus U (GOpMUpPOBaHHE UCCIIEI0BATEIBCKOTO
OTHOIIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

. (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUs] OCHOB CTPOEHHS MaTepUu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

. ¢dbopmMupoBaHue yMEHUI OOBICHATH SIBIEHUS C HCIOJb30BaHHEM (PHU3UYECKUX 3HAHUU U

HAaYYHBIX TOKAa3aTCIbCTB,



. (hopMHpOBaHKE MPEACTABICHUA O poJid (DU3HMKHU TSl PA3BUTHS JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJOTHM.

JlocTmkeHue 3TUX 1esieil 00ecreunBaeTcs peleHueM CIeAyIONINX 3a1a4d B IPOIIeCcCe H3YyICHHS Kypca
¢u3MKK Ha YpOBHE CpeaHEro o0IIero o0pa3oBaHus:

. MPUOOpETEHUE CUCTEMBI 3HAHMI 00 00MMX (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSIX,
BKJIFOYAsi MEXaHUKY, MOJICKYJIIPHYIO (DU3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DM3WKY M DJIEMEHTHI
actpodusukm;

. (dhopMHpOBaHHE YMEHHH MPUMEHITh TCOPCTHUECKUE 3HAHHS JUIsi OOBSCHEHUS (DHU3MUECKUX
SIBJICHUW B TIPUPOJIE U JUTSI IIPUHSATHUS MPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

. OCBOCHHE CITOCOOOB PEIICHUS Pa3IMIHbIX 33124 C IBHO 3aJaHHON (PH3UIEeCKOi MOEIbIO, 3a/1a4,
MOIPA3yMEBAIOIINX CAMOCTOSTEILHOE CO3/TaHNEe (PU3NICCKOM MOJICIH, aJICKBATHOH yCIIOBHUSAM 3a/1a4H;
. MOHUMaHWe (U3MYECKUX OCHOB W TIPUHIIAIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUIECKHX TIPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEY;

. OBJIAJICHUE METOJIaMH CaMOCTOSITCIIbHOTO ITUIAHWPOBAHHWS W TIPOBEACHHUS (DU3HUSCKUX
OKCIIEPUMEHTOB, aHaJW3a W UWHTEpIpeTanud WHQOPMAIMH, ONpEACIICHUS JOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;

. CO3JaHHME YCJIOBHH JUIS pPa3BUTUS YMEHUH MPOCKTHO-HUCCIICIOBATEIBCKON, TBOPYECKON
NESITEITLHOCTH.

Ha n3yuenue ¢usuxu (6a30BbIi ypoBEHb) Ha YPOBHE CpeIHEro obiero oopazoBanus oTBoautcs 136
yacoB: B 10 ximacce — 102 gaca (3 waca B Hememo), B 11 kmacce — 68 wacoB (2 vaca B HEIEI0).
[IpennaraemMerii B mporpamMme 1o (U3HKe NepeueHb JTA00PATOPHBIX U MPAKTHYECKUX pa0OT SBISCTCS
PEKOMEHIOBaHHBIM, YUUTEIh JICNaeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX paOOT M OIBITOB C YYETOM
WHIMBHUIYAITBHBIX 0COOCHHOCTEHN 00yUJaromuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®u3uka — Hayka o npupoze. Hayuneie MeTObl MO3HAHUSA OKpYKaroIIero Mupa. Poie s3xkcnepumenTa
¥ TEOPUH B MPOLIECCE MOZHAHUS IPUPOIBI. DKCIIEPUMEHT B (PH3HKE.

MogenupoBanue (U3MYECKUX sBJICHUA U mpolieccoB. Hayunsie runore3sl. Ou3nyueckue 3aKOHBI U
TeOpUHU. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Ponbs u mecro ¢usuku B popmMHpoBaHHM COBPEMEHHOW HAy4HOH KAapTHUHBI MHpa, B MPAKTHUYECKON
NeITeNbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndueckoe ABmKeHME. OTHOCHTEIILHOCTHL MeXaHWdecKoro nBmkeHmsA. Cucrema oTcuéTa.
Tpaektopusi.

[Tepemernienne, CKOpOCTh (CpeHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepHAIbHON
TOYKH, UX MPOEKIIMHA HA OCH CUCTEMBI KoopArHAT. Cl0kKEHHE MePEMENIEHUN U CII0KEHUE CKOPOCTE.
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIOKEeHHE. | paduku 3aBUCUMOCTH KOOPIWHAT,
CKOpPOCTH, YCKOPEHHUSI, TyTU U TIEPEMEILICHUSI MAaTEPUATIbHOM TOYKH OT BPEMEHH.

CBoboaHoe majienre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneitHoe nBukeHue. [[Br>keHHE MaTepUaIbHOW TOYKU MO OKPYKHOCTH C IMOCTOSIHHOM IO
MOJIYJTI0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas ckopocTh. Ilepmoa m dvacrtoTa oOpaiieHwus.
LlenTpOoCTpEeMUTEIBLHOE YCKOPEHUE.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSJIOB, LICMTHBIC U
pEeMEHHBIE TIepeIayn.

Jlemoncmpayuu

Mojenps cucTeMbl 0TCUETA, MILTIOCTPAIUsd KHHEMAaTHYECKUX XapaKTePUCTUK ABUKCHUSI.
[IpeoOpazoBaHue ABMYKCHHUH C UCIIOJI30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH Npu IBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue COOTHOIMIEHUSI MEXIY MYTSIMH, MPOUIEHHBIMU TEJIOM 3a MOCIEJ0BATEIbHbIE PABHbBIE
MIPOMEXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JIBH’KEHUH C HaYalbHOM CKOPOCTBIO, PAaBHOU HYIIIO.
N3yuenune nBUKEHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydeHue nBuKeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa



[Ipunnun otHOCcUTenbHOCTH ['annnes. Ilepseiii 3akoH HerotoHa. HepruanbHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. [puniun cynepnosunuu cui. Bropoii 3axkon HeroToHa J171s1 MaTepHaIbHOM TOUYKH.
Tperuii 3akoH HproTOHA 17151 MaTEpUAJIBHBIX TOYEK.

3akoH BcemupHOTO Tsarotenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbXKEHUS U cuiia TpeHus nokos. Kosdumment tpenus. Cuma conpoTUBIICHUS TPU JBUKEHUH TeJla
B JKUJIKOCTHU WJIU Ta3e.

[TocTynarenpHo€ U BpalareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpateHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tea.
TexHuueckne yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHHE: TOAIIUITHUKY, JBUKEHNUE MCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(popMaIii.

HeBecomocTts. Bec Tena npu yCkOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIUX B MPYKHUHE U PE3MHOBOM 00pasIie, OT uX
nedopmaruu.

HccnenoBanue yciaoBuid paBHOBECHs TBEPJOTO TeJa, UMEIOIIETO OCh BPAILlCHHUS.

Tema 3. 3akonwl coxpanenus ¢ Mexanuke

Nmmynsc MaTepuanbHON TOUKHU (Tela), CUCTEMbI MaTepUalbHBIX TOUYEK. VIMITylIbC CHIIBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpPaHEHUs UMITyJibca. PeakTUBHOE JBMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuajibHOl ToUku. Teopema 00 N3MEHEHUU KHHETHYECKON SHEPTHUH.
[lorenmmansHas osHeprusa. [loTeHuuanbHas osSHeprus ymnpyro J1eOpPMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEprus Teaa BOJIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble U HEMOTEHIMATBHBIE CUIbl. CBS3b paOOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOM PHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHnueckre ycTpoicTBa M MPAKTUUECKOE MPUMEHEHUE: BOJAOMET, KOMEP, MPYKUHHBIA MUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbomul

N3ydeHne abCoOTIOTHO HEYIPYToTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHUEM MEXAHWYECKOM HHEPruM Tejla Ha IpUMeEpe
PacTsLKEHUs pE3MHOBOIO KIYTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MeopUul

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOM TEOpUHM M HX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe nemxenue. Auddy3us. Xapakrep NBHKEHHS M B3aHMOJCHCTBHS YacTHI[ BEIIECTBA.
Monenu cTpoeHus ra30B, JKUJIKOCTEN U TBEPBIX TEJl U 00bSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuecto BemectBa. [loctosinnas ABoraspo.

TermoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOpUU HIEabHOTO
raza. AOCOJIOTHas TeMIlepaTypa Kak Mepa CpeHel KMHETUYECKOW AHEpruM TEIUIOBOTO JBUKEHUS
gactuy rasza. Illkama temneparyp KenbsBuHa. ['a3oBele 3akoHbl. YpaBHeHuMe MenpaeneeBa—
Knaneiipona. 3akon JlambroHa. M3omporiecchl B HACATBHOM Ta3e € TOCTOSHHBIM KOJMYECTBOM
BelecTna. [ paduueckoe npeacrapieHne U30MpPOLECCOB: U30TEpPMa, H30X0pa, H300apa.

TexHuueckne ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIeCTBa, (QoTorpaduu MOJEKYI OpPraHUYECKUX
COEIMHEHU M.

OnpIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUXKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMO/ICHCTBHSL.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3[yXa B KJIacCHOW KOMHATe€ Ha OCHOBE M3MepeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoébt mepmoounamuxu

Tepmoannamuueckasi cuctema. BHYTpeHHSAS sHEprus TepMOIUHAMHYECKON CHUCTEMBbI M CHOCOObI e
n3MeHenus. KonuuectBo TeminoTel 1 pabota. BHyTpeHHsIsI SHEprusl 0THOATOMHOTO MIEalbHOTO Ta3a.
Bunel Terulonepenadu: TEIUIONPOBOJHOCTb, KOHBEKIMS, HW3JIy4EHHE. Y JIENbHAs TEIUIOEMKOCTD
BemiecTBa. KoJmyecTBO TEIIOTHI NpHU TEIUIONEepeaaye.

[Tonsitue 06 anuabarHom mporecce. [lepBrlii 3akoH TepmoauHamMuKku. [IpumeHeHne nepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus paboTs rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

Tennosbie MamuHbl. [IpuHIune neiicTBus TenaoBbIX MamuH. [IpeoOpa3oBanus 3HEPTrUM B TEIIOBBIX
MmamuHax. Kosdduument nonesnoro neiictus temioBoi mamunsl. Lukn Kapro u ero koadduiuent
MIOJIE3HOTO JAEUCTBUS. DKOJOTHUECKUE MTPOOIEMBbI TEIII0IHEPTE€THUKH.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: ABUraTelb BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOIMJIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEH SHEPTUU Tella MPH COBEPIICHUU PaOOTHI: BBUIET MPOOKH M3 OYTHUIKU IMOJ
JEWCTBUEM CKAaTOrO BO3[AyXa, HarpeBaHue d¢upa B JATYHHOW TpyOke NYyTEM TpEHHS
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTrypsl) Tejla Ipy TeIionepeaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOT'O JABUTATEIIS.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHoM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHACHcanus. Vcmapenne u kumneHue. AOCOJNIOTHAsS W OTHOCHTEIbHAS
BJIQXXHOCTh BO3Ayxa. HacelmieHHblid map. YiaenpHas TeIuioTa MapooOpa3oBaHus. 3aBHCHUMOCTD
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHM30TPOINS CBOMCTB KpUCTA/LUIOB. JKuakue
kpuctayisl. CoBpeMeHHble Marepuanbl. llnaBneHne u KpuctauMzanus. YJenbHas TemioTa
miasnenud. Cyoaumarusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M MCUXPOMETP, KaJOpUMETP,
TEXHOJIOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajlioB, B TOM 4YHCI€ HAaHOMAaTepUajoB, H
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnmonenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. Inekmpocmamuxa

DnekTpu3aiusa Tela. OJeKTpUYecKuid 3apsia. JIBa Buaa aekTpuyYecKkuX 3apsanoB. [IpoBoaHukw,
JURJIEKTPUKYU U TIOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHblil 35IeKTpUYECKUM 3apsid. DJIEKTPUUECKOE MOJIE.
Hanpsixénnocts anektpuueckoro mnosst. [IpuHuumn cynepno3unuu 3iaeKTpUYecKux moJier. JIlnHum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratmueckoro mois. [lorenmman. PazHocTs moreHnumanoB. [IpoBoaHuku u
JOURJIEKTPUKH B DJIEKTPOCTATUYECKOM M0JIe. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnexrpoéMkocTs. KoHzeHcaTop. DIIEKTPOEMKOCTD TUIOCKOTO KOHAECHCATOPA. JHEPTHUs 3apsHKEHHOTO
KOHJIEHCATOPA.

TexHuyeckue ycTpoiicTBa W NPAKTUYECKOE IPUMEHEHHUE:  JJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMHMPOBAIBHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEJl.

[IpoBOHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHuecKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOPa OT IUIOLIA/IU IJIACTUH, PACCTOSHUS MEXIY
HUMH U TUIJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuii mox. Toku ¢ pazniuunvix cpeoax

DneKTpUYecKuil TOK. YCIOBHS CyLIECTBOBAHMS AJIEKTpUUecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LETH.

DNeKTpUYECKOe COMpOTHUBIIEHUE. YJIeNbHOE COMNpOTHBIEHHWE BemlecTBa. llocienoBaTenbHoe,
napajuiesibHOE, CMEIIaHHOE COETUHEHHNE TPOBOTHUKOB.

PaboTa anexkTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.
DJIEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONMPOTHUBJIEHWE MCTOYHUKA TOKA. 3akoH OMa Il TTOJTHOM
(3aMKHYTOM) AnekTpuueckoit enu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas NPOBOJAUMOCTh TBEPIBIX METANIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAIJIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonympoBoaauku. CoOCTBEHHas W MPUMECHAs MPOBOJUMOCTH MOJYIpOBOIHUKOB. CBoMcTBa P—N-
nepexo/a. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B PacTBOPAX M pacIiaBax 3JIEKTPOJIUTOB. DIEKTPOJUTHUYECKAS] TUCCOLMALNS.
DIIEKTPOJIH3.

DJIEKTPUYECKHI TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnusd. [Lna3zma.
TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: aMIIepMETP, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKA, AJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, AIEKTPOOCBETUTENIBHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIH AMOJ, TEPMHUCTOPHI U (OTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIA IHOJ,
rajbBaHHUKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIPSHKEHUSL.

3aBUCUMOCTbh COIPOTUBIICHUS] LUIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, IJIOMAAN MOIEPEYHOTO
CEYEHMS U MaTepHaa.

CMmelaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe m3mepeHue >neKkTpoaBrkyliel cuibl. KopoTkoe 3aMblkaHNe rajabBaHUYECKOIO 3JEMEHTa U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habnronenue snexTposnsa.

MexnpeamerHblie CBA3U



Nzydenue kypca ¢usuku 6a30BoT0 ypoBHS B 10 Kitacce OCyIIECTBISIETCS ¢ YIETOM COIePIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMHl MaTeMaTUKH, OMOJIOTUH, XUMHHU, TeOrpaduu U TEXHOJIOTHH.
Mescnpeomemnusie nowamus, CBS3aHHbIE C M3yYCHHEM METOJIOB HAYYHOTO IIO3HAHUS: SIBJICHHUE,
Hay4HbIH (pakT, runoresa, (usnyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIECPUMEHT,
MO/ICTTMPOBAHUE, MO/JIEINb, H3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHMH, JHWHEHHas (QyHKuus, mapabona, rumepOoiia, X
rpaduKd U CBOMCTBA, TPHUTOHOMETPHUYECKHE (QYHKIMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHI'EHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIUH Ha OCH KOOPJAWHAT, CIOKCHUE
BEKTOPOB.

Buonoeusn: MexaHn4yeckoe IBWKEHUE B JKMBOW mpupone, muddy3usi, ocMOC, TEINIOOOMEH >XHBBIX
OpraHu3MoB (BUJBI TEIUIONIEpPEIaud, TEIIOBOE PABHOBECHE), JJIEKTPHUECKUE SIBIICHHUS B JKUBOU
pHUpo/IE.

Xumus: TACKpPETHOE CTPOEHHUE BEUIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEeTUIOBBIE CBOMCTBA TBEPIBIX TEJN, )KUIKOCTEH M Ta30B, dJEKTPUIECKHAE CBOWCTBA METAIIOB,
AIIEKTPOIUTUYECKAS JUCCOIMAIINS, TATbBAHHKA.

T'eoepaghus: BIaxXHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE JIBIKEHUI C MUCTIONB30BaHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHHKE,
MO IIIATHUKH, UCTIOIh30BaHUE 3aKOHA COXPAaHEHHSI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U IPyTHUE),
JBUTATENb BHYTPEHHETO CTOpaHUs, TapoBas TypOWHA, OBITOBOW XOJIOMWJIBHUK, KOHIHIIMOHED,
TEXHOJIOTUW TIOJNyYCHUs] COBPEMEHHBIX MAaTepHajoB, B TOM YHCIE HAaHOMATepHaloB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHYECKAs 3aIUTa, 3a3eMIICHHE AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, dJEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIEKTPOOCBETUTENIbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctosiHubie MarHuThl. B3auMmojeicTBHME MNOCTOSIHHBIX MAarHuTOB. MarnutHoe moJsie. Bekrtop
MarHUTHON MHAYKUUU. [IpyuHIUN cynepno3uiuu MarHUTHBIX ToJied. JIMHMYM MarHUTHOW MHIYKIIUH.
KapTuna nuHMi1 MarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTHOE 1oJie MPOBOJHMKA ¢ TOKOM. KapTWHa NWMHUN MHIYKIMU MAarHUTHOTO MOJISl JJIMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOI'O KOJBLEBOTO MPOBOJHMKA, KaTYIIKU ¢ TOKOM. OmnbIT Dpcrena.
B3aumoaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAIPaBIICHUE.

Cuna JlopeHua, e€ Moayap W HampabieHue. J[BH)KeHHE 3apspKeHHOW 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue 3MeKTpOMAarHUTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHAYKUUU. DIEKTPOABMKYIIAs
cuiia UHAYKLIMH. 3aKOH 3JI€KTPOMarHuTHOM MHAyKIu dapanest.

BuxpeBoe snexkrpuyeckoe mojie. DNEKTPOABUKYIIAS CUJIAa UHAYKIMU B MPOBOJHUKE, JIBHXKYIIEMCS
MOCTYMATEIbHO B OJHOPOJIHOM MarHUTHOM TOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAA CUJIa CAMOUHTIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJI€.



TexHuueckue ycTpolcTBa M IMPAKTUUECKOE MPUMEHEHHUE: MMOCTOSIHHBIE MarHUThI, 3JIEKTPOMAarHUThI,
JJIEKTPOIBUIaTEllb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIMY MarHUTHOTO MOJISL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIBI MHIYKIIMK OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBrIeHNE CAMOVHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnenoBanue AeCTBUSA MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. Kosie0aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblIE KONEOAHUA

KonebarenpHas cuctema. CBoOOmHBIE MexaHWueckwe KosiebaHus. ['apMoHHMUYecKHe KoJieOaHWs.
[Tepuon, yactora, ammutyaa u (asza koiaedanuii. [Ipy>KuHHBINA MagsTHUK. MaTeMaTH4YeCKUii MasiTHUK.
VYpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpaiienre sHeprur Mpyu rapMOHUYECKUX KOJICOaHUSX.
Konebarenpubiii KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B UACATHLHOM KOJIeOaTeIIbHOM
KOHType. AHAJIOTHUS MEXIYy MEXaHHMUYECKUMU U SJEKTPOMArHUTHBIMU KojeOanusmu. dopmyna
Tomcona. 3akoH COXpaHEHUs YHEPTUH B UJICATBHOM KOJIEOATEIIHHOM KOHTYpE.

[IpencraBnenue o 3aTyxarwmux KojaeOaHusX. BeiHyKIeHHBIE MeXaHHYeCcKue Kojebanus. Pe3oHaHc.
BriHYX1IeHHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii  TOk. CHUHyCOMAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCT, MEPEMEHHOr0 TOKa.
AMIUTUTYIHO U JEHCTBYIOIIEE 3HAUEHNE CUJIBI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. [Ipon3BoacTBO, Iepeaaya u MOTPEOICHHUE AIMEKTPUICCKON SHEPTHH. DKOJIOTHIESCKUE
PUCKM TpU TPOU3BOJACTBE DIEKTpodHepruu. KymbTypa HCIONB30BaHUS AIIEKTPOIHEPTUU B
IMOBCEIHEBHO KU3HH.

Texnuueckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHUE: 3JICKTPUUYECKUH 3BOHOK, T'€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUH JICKTpoIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB Kosie0aTebHON cucTeMbl (TPYKMHHBIN WM MaTeMaTUYECKUN MasTHUK).
Habnronenue 3aTyxaronmx KojaebaHuil.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPsDKEHUS OT BPEMEHU) IS AIIEKTPOMArHUTHBIX
KoIeOaHuii.

Pe3zonanc mnpu mocieaoBaTeNbHOM —COEAMHEHMHM PE3UCTOpa, KATYIIKHM HWHAYKTUBHOCTH U
KOHJIEHCATopa.



Mogeinb TUHUM 3IEKTPOIepeaayuu.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBHCHMOCTH TIEPUOJIa MaJbIX KOJICOAHHWH Tpy3a Ha HUTH OT JUTMHBI HUTH U MAacCChI
rpysa.

HccnenoBanue mnepeMEHHOTO TOKa B LIENMHA M3 IOCJIENIOBATENIBHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumHble 60JIHbL

MexaHnuveckue BOJIHBI, YCIOBUs pactipoctpanenus. [lepron. CkopocTs pacnpocTpaHEHUs U JIJIUHA
BOJIHEL. [lomepeunsie U poa0IbHBIC BOJIHBL. MHTephepeHus i Tudpakius MEXaHUIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBI. Y CIOBUS U3yYEHUS dJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTarms
BekTopoB E, B, V B anektpoMaruutHO# BojHE. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHUE,
MpesioMIIeHHe, NoJspu3anus, Tudpakuus, uareppepenus. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.
[Ikaa sneKTpoMarHuTHBIX BOJIH. [I[puMeHeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIHIIBI paUOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOWCTBA ©  MPAKTUUECKOE TNPUMEHEHWE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBAs JMATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paAuoNpuEMHUK, TEICBU30D, AaHTCHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYyKa.

Habnronenue oTpaxkeHus U IpeIoMIICHUS! MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpaKiinid MEXaHUIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMIUTUTYION U 9acTOTOM KOJIeOaHUH.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTpPaKeHHE, IMPEJIOMIICHUE, MOJsSpHU3aIs,
mudpakius, HHTepQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [Ipsamonuneiinoe pacnpocTpaHeHUE CBeTa B OAHOPOAHOM cpere. JIyd cBera.
To4euHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B MI0CKOM 3epKaje.
[Ipenomienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOTIOTHBIN MMoKazaresb npenomieHus. [lonnoe
BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moHoro BHyTPEeHHETO OTPaKEeHUSI.

Hucnepcus cseta. CrnoxHbIil cocTaB 6eoro ceera. LBer.

Cobuparoniue u pacceuBarolue JuH3bl. ToHkas nuH3a. QOKYCHOE pacCTOsHHE U ONTHYECKas cuja
ToHKOM nuH3BL [locTpoeHue n300paxkeHHt B COOMpAIONIMX M pacceuBaroImux JuH3ax. Dopmyna
TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. Untepdepenmus cBera. KorepeHTHble HCTOYHHMKH. YCJIOBHS HaOMIOICHUS
MaKCUMYMOB U MHHMMYMOB B HHTEP(EPEHIIMOHHONW KapTHUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. Judpakimonnas pemérka. YCIoBHe HaONIOIEHUS TJIABHBIX MaKCUMYMOB TpH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKITMOHHYIO PEIIETKY.

[Honspu3zanus ceera.



Texuuueckre yCcTpoHCTBa M MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyma, (hoToamnmapar, mpoeKIMOHHBINA
anrmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPAKINOHHAS PEHIETKA, TTIOJISIPOU/.
Jlemoncmpayuu

[IpsiMonuHeitHOE pacpocTpaHeHHe, OTPAKEHHE U MpeoMiieHHe cBeTa. ONTHYECKHE PHOOPHI.
[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mogenn MUKpOCKOTIA, TEJIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO TIPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepenue nokaszaTesnis NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceTa.

Paspnen 6. OcHOBBI cieaIbHOM TEOPUH OTHOCUTEIBHOCTH

['panuubpl  OpPUMEHUMOCTH  KJIACCMYECKOW  MexaHuku. [locTynaTel  cnenuanbHOM — TEOPUH
OTHOCHUTEJILHOCTU: NHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME, IPUHIUIT OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILLIEHUE JUIUHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTrUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIBI. DHEPIUs MTOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®dotonbl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €r0 YACTOTON. DHEPTHSA M UMITYJIbC (POTOHA.
OtkpeiTne U wuccnenoBanue Qorodddekra. OnbiTel A. . CtonmetoBa. 3akonbl (oTodddekra.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» gorosrddexra.

JlaBiienune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnuueckue ycTpoilcTBa M MpaKTUYECKOE MpHUMEHEHHUe: (OTOAIEMEHT, (POTOJATUMK, CONHEUHAs
Oarapesi, CBETOUO/I.

Jlemoncmpayuu

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesuuto o -yactuil. [Inanerapuas Moaens aToma.
[Toctynatel bopa. M3nyuenue u nornomieHue (GOTOHOB MPU MEPEXOE aTOMA C OJTHOTO YPOBHS SHEPTUH
Ha apyroil. Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJ0OpOa.



BounnHoBeie cBoMcTBa yacTull. BosHbl ne bpoins. KoprnyckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4ECHHUE.

TexHuueckue ycTpoHCTBa M IPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJbHbIM aHaiu3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopna.

Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habnronenne muHEHYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIepUMEHTHI, JOKa3bIBAIOIINE CI0XKHOCTh CTPOEHHUA sjipa. OTKpBITHE PaTMOAKTUBHOCTU. OIBITHI
Pezepdopna no onpeneneHuto coctaBa paaioakTUBHOTO u3nydeHus. CBoicTBa anbda-, 6eta-, ramma-
W3JIydeHus. BausiHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HelTpoHa. HyknonHas moxens siapa [eitsenOepra—lBanenko. 3apsn sapa.
Maccosoe uncino siapa. M3otormnsl.

Anbba-pacnaz. DNEKTPOHHBI W TO3UTPOHHBIM  Oera-pacman. [amma-usinydeHue. 3aKkoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuiibl. Jledekt Macchl siipa.

AnepHble peakuuu. Jlenenve U CUHTE3 SAeEp.

Anepubiii peakrop. TepmosinepHblii cuHTe3. [IpoOiaeMbl M MEPCIEKTUBBI SACPHONW SHEPTETUKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO pr3nyuecKkoi KapTHHBI MUpA.

TexHuueckne ycTpoWCTBa M INMPAKTHYECKOE NPUMEHEHME: NO3UMETp, Kamepa BuibcoHa, siaepHbIN
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTil (110 TOTOBBIM (GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH M aCTPOPU3UKH

Otansl pa3BUTHsA acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHHE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKUe 3BE3/IBI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

CoiHeyHast cucreMa.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CoiHia W 3BE3A. 3BE31bI, UX OCHOBHBIE
XapaKTEepUCTUKU. JlMarpamMMa «CHEKTpajbHBIA KJIacC — CBETHUMOCTb». 3BE3JbI  TIJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCThY IS 3BE3]] IIIaBHOM ITOCIIE0BATEILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE TPEACTABICHHS O TPOUCXO0KACHUH U 3BoJIIOIMU CoJHIIA
M 3BE311. DTaIlbl JKU3HU 3BE3]I.

Muneunsiii [1yTs — Hama I'anaktuka. [lonoxenne u nprxenne Connia B ['anaktuke. TUMbI ranakTuk.
Panuoranaktuku u kBazapbl. UEpHbIE OBIPHI B siApaX rajJakTUK.



Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06mna. Paz6eranue ramaktuk. Teopuss bosbmioro
B3pbIBa. PesKTOBOCE H3iIydeHuUE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenusi HEBOOPYXKEHHBIM TIJIa30M C HCIIOJIB30BAHHMEM KOMITBIOTEPHBIX NPWIOKEHUH IS
OTIpE/ICICHUs] TIOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHA
CeBepHOTo NoIyIIapus U sIPKUeE 3BE3]IBL.

HaGmonenus B Teneckon JIynsl, uraner, Miewnoro Ilyru.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢pusmku 1 acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOIMUECKOM, COIIMAIBHOM U ATHUECKOM cdepax
JeSITEIbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKU U acCTPOHOMHUHU B COBPEMEHHOM HaydHOW KapTHUHE
MHUpa, poib (pU3NUecKoll Teopur B (POPMHUPOBAHUM IPEACTaBICHUN O (pU3MUECKON KapTUHE MHpa,
MecTo (U3NYECKOM KapTHHBI MHpa B O0OIIEM psAay COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeameTrHblie CBSI3H

Nzyuenune kypca pusuku 6a30Boro ypoBHS B 11 Kitacce OCymecTBISETCs ¢ yUETOM COAepIKATETbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.
Meosicnpeomemnovle nouwsimusi, CBS3aHHbIE C M3yYE€HHEM METOJOB HAY4YHOI'O TO3HAHUS: SIBJICHHE,
HaydHbId (pakT, rumores3a, (Qu3MUEcKas BEIMYMHA, 3aKOH, TEOPHSs, HaOIIO/IEHWEe, SKCIIEPUMEHT,
MOJENUPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpPUUYECKHE (YHKLUHU: CHHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI MU MX IPOEKIMH HA OCU
KOOpAMHAT, CJIOKEHHE BEKTOPOB, IMPOU3BOJAHBIE 3JIEMEHTApHBIX (YHKLUMH, MPU3HAKH IOJ00MS
TPEYroJIbHUKOB, ONPE/EIeHNE TIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

Buonoeus: anekTpruyeckue siBIEHUS B XKUBOH NPUPOJIE, KoJeOaTeIbHbIE IBUKEHUS B )KUBOW IIPUPOE,
ONTHUYECKUE SIBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaAHALINN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPHABIX TEJ, MEXaHU3MBbI
00pa30BaHus KPUCTAIUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIH3.

I'eozpachus: MarHuTHbIE NOJIKOCA 3€MIIH, 3aJI€KU MATHUTHBIX Py, (POTOCHEMKA 36MHOM TOBEPXHOCTH,
IIPEICKA3aHUE 3EMIICTPSICCHUM.

Texnonocusn: MMHAN ~ JIEKTPONIEpEAad, TEHEpPaTop IEPEMEHHOIO0  TOKA,  3JIEKTPOABHUIATElNb,
UHAYKIMOHHAs I@eYb, pajgap, paauonpuéMHHK, TeJIeBU30p, aHTeHHa, TtenedoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 11O ®PU3BHUKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUA

OcBoenue yuyeOHoro mnpenmera «®Pu3nka» Ha ypoBHE cpeaHero oOrmiero odpazoBaHus (0a30BbIif
YPOBEHb) JOJDKHO 00€CHeunTh MJOCTHXKEHHME CIEAYIOIIMX JIMYHOCTHBIX, METalpeJMEeTHbIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIMuyHOCTHBIE pE3yAbTAThl OCBOCHUS yueOHOTO npenmeTa «Pu3nka» T0JKHBI OTPaKaTh TOTOBHOCTH
CIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJCTBOBATHCS  C(HOPMUPOBAHHON BHYTPEHHEH IO3UIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX YOEKICHUII,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIeCTBa, paclIMpeHHe >KU3HEHHOTO
OMbITa U OIbITA JIEATEIBHOCTH B MPOLIECCE peanu3allii OCHOBHBIX HAIpPaBJICHUI BOCIUTATEIbHOU
NESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskIaHcKOro BOCHUTAHHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TIO3UIIUU 00YJaOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJIULUOHHBIX 00I[€YEIOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B UHTEPECaxX IPakJaHCKOTO 0OIIECTBa, y4acTBOBATH B
camMoyInpaBJieHUH B 00pa30BaTeIbHONW OpraHU3alliy;

yYMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C MX (PYHKUMSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(OpPMUPOBAHHOCTH POCCUMCKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCHUHCKHUX YUYEHBIX B
00sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 M NPUHUMATh OCO3HAHHBIE pEIICHUS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JAESITEIIBHOCTU YUYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIII0Yasi 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIETO (PU3HUECKOM
HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K Pa3IUyHbIM cdepaM MnpodecCUOHANbHONU NEeSTeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(bU3MKOI U TEXHUKOM, yMEHHE COBEpIIaTh 0CO3HAHHBIN BEIOOD Oyayiiel npodeccuu 1 peaan3oBbIBATh
cOoOCTBEHHBIE KU3HEHHbBIE TIJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTSHKEHUU
BCEH KHU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUS:

cOpPMUPOBAHHOCTH IKOJOTUYECKONU KYIbTYphI, OCO3HAHHE TJI0OATBFHOTO XapaKTepa 3KOJOTHYECKUX
npooseM;

IJJAHUPOBAaHUE W OCYLIECTBJICHUE ACHCTBUU B OKpYXKAlOIIEH Cpele Ha OCHOBE 3HAHUs Lene
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUYECTBA,

pacIIMpEHHE OIBITA AEATENBHOCTH IKOJIOTUUECKON HANPABIECHHOCTH HA OCHOBE UMEIOIMXCS 3HAHUM
no ¢usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢u3nveckoil HayKH;

OCO3HAHME IIEHHOCTM HAay4HOH JeATeNbHOCTH, TOTOBHOCTh B Tpollecce H3yueHHs (DU3UKH
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENBHOCTh HHIMBUIYAIIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIBHO (POPMYIHPOBATH U aKTYaJIU3UPOBATH MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;
OTIPEICIIATH TEJIN JCSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKHUX SBICHUSIX;
pa3pabaTeiBaTh IUIAH pEIICHUS MPOOJIEMBI ¢ YY46TOM aHaJM3a WMEIONIMXCS MaTepUaTbHBIX |
HEMaTEPHUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIHHOCTh, OI[CHMBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIICHHBATH
PUCKH TIOCIICICTBHIA JICATSIILHOCTH,

KOOPIMHUPOBATH U BHITIOJIHITH pa0OTy B YCIOBUSIX PEATbHOTO, BUPTYaTbHOTO M KOMOWMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIIICHUH KU3HESHHBIX POOJIeM.

Ba3oBble ucciaenoBarebcKue 1elicTBUS:

BJIaJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH IMIOHATUSIMHU U METOIaMH (DHU3HUECKON HAYKH;
BJIAJIETh HABBIKAMH YUEOHO-UCCIIEIOBATEIHCKOW W TPOCKTHOW NEATEITFHOCTH B O0JACTH (DU3HKH,
CTMIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY TIOMCKY METOJIOB PEIICHHUS 3a7ad (PU3NIECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIAJCTh BHUAAMU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpPIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YU4€OHBIX CUTYallUSX, B TOM YHCIE MPU CO3TaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh MTPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTYaIM3UpPOBATh 3a/ady, BBIABUIaTh THIOTE3Y €&
pelIeHUs, HaXOIUTh apryMeHThI JJIsl JOKa3aTelbCTBA CBOMX YTBEPKICHHM, 3a7aBaTh mapaMeTpsl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJIyYCHHBIE B XOJI€ PEIICHUs 3a/Jaydl pe3yJabTaTbl, KPUTUYECKU OIICHHBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a]aUl B 00pa30BaTEIbHOMN AEATEIHLHOCTH, B TOM YHCIIE IIPU
M3y4eHUHn (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTUHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIaJIETh HABBIKAMU MOJIydeHUs HHPOpManuu (QU3NUIECKOTO COJIEp>KaHUS M3 HCTOUYHUKOB DPa3HBIX
TUTIOB, CaMOCTOSATEIBHO OCYIIECTBIATh TIOUCK, aHadu3, CHCTEMAaTU3allMI0 U HHTEPIPETAIUIo
nH(MOPMALIUY PA3IUYHBIX BUAOB U GOPM MPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;

WCIOJIb30BaTh CpPEACTBA HWH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3a7ad C CcOONoJeHreM TpeOoBaHUI
APrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACP)KAaHUS B PA3NUUHBIX (opmarax ¢ y4E€TOM Ha3HAYCHUS
uHbOpMAlMM ¥ IIENICBOW ayIWTOPUH, BBIOMpas ONTUMAIbHYIO (OpMYy TPEACTABICHUS U
BU3yaJIU3aLUU.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe 1elCTBUSA:

OCYIIECTBIISITH OOIEHNE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYallui U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBO TOUKY 3pEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUM C YU4ETOM OOLIUX UHTEPECOB U BO3MOKHOCTEM
KaXKJI0TO WIE€HA KOJJIEKTUBA;

MIPUHUMATD 1I€JIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH JECUCTBUS IO €€
JOCTH>KEHHMIO: COCTaBIIATh IUIAH JIEMCTBHM, pacHpeneisaTh pOJM C y4ETOM MHEHHHM YYaCTHHUKOB,
00CyXXJaTh pe3ysIbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayecTBO CBOET0 BKJIaJa M KaXKJOT0 y4yaCTHHKAa KOMaHIbl B OOHIMHA pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UIEU C MO3UIMN HOBU3HbBI, OPUTUHAIBLHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE IOBEACHME B PA3JIUYHBIX CHUTYalUsAX, MPOSABIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE IeiCTBHS

Camoopranuszanms:

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JIEATEIBHOCTh B 00acTU (PU3UKU M aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIHUPOBATh COOCTBEHHBIE 3a/1auu;

CaMOCTOSITEJIBHO COCTAaBIISITH IJIaH PEIICHUs PAacUETHBIX U KaYeCTBEHHBIX 3a/1ay, IJIaH BBIOJIHEHUS
MPaKTUYEeCKOH paboThl € Yy4ETOM HMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEIIOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTCHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IPYIUIIUU B 001acTU (PU3UKU, IOCTOSIHHO MOBBIIIATh
CBOI1 00pazoBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSIM;

BIIaJIETh HaBBIKAMH TIO3HABATENbHOW pedrueKkcuu Kak OCO3HAHHUS COBEpIIAeMbIX ACHCTBHA U
MBICIUTENbHBIX MPOLECCOB, X PE3YIHTATOB U OCHOBAHUI;

MCIO0JIb30BaTh MPHUEMBI pe(IeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYIUX MPU aHAIN3€ PE3YJIbTATOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpouecce 1OCTMXKEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpaMMbl MO (pU3MKe Ui YPOBHS
cpeanero oOrmiero o0pa3oBaHMs y OOYUYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBINA MHTEIIEKT,
Mpearnoaralmuil ChopMUPOBAHHOCTH:

CaMOCO3HAaHUs, BKJIIOYAIOLIEr0 CHOCOOHOCTh NMOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHME, BUACTH
HaIpPaBJICHUS PA3BUTHSI COOCTBEHHOM AIMOIIMOHAIBHOM C(ephl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHUE NPUHUMAaTh OTBETCTBEHHOCTh 34 CBOE
[IOBEJICHHE, CIIOCOOHOCTh a/laliTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBALUMM, BKIKOYAKOUIEH CTPEMJICHHE K JOCTH)KEHUIO LEIM U YCIEXY, OINTHUMM3M,
MHHUIMATUBHOCTh, YMEHHUE JEMCTBOBATh NCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh 3MOIIMOHATIBHOE COCTOSIHUE IPYIUX, YUUTHIBATh €T0
IIPHU OCYIIECTBIEHUU OOLIEHMUSI, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C JAPYTMMH JIOAbMH,
3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kjacce nmpeaMeTHbIE Pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKkaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

JNEMOHCTPUPOBATh Ha MPUMEpPAx poJib U MeCTO GU3UKH B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOM
KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOI TEXHUKU U TEXHOJIOTUH, B MPAKTUUYECKOW NESTENbHOCTH
IO,

YUUTBHIBaTh TPAHUIBl TPUMEHEHHUS HW3YYEHHBIX (U3MUECKUX MOJeNel: MarepuaibHas TOYKa,
MHEepLHAaNbHAs CUCTeMa 0TCUYETa, aDCOTIOTHO TBEPIOE TENO, UICANIbHBIN ra3, MOJENIN CTPOSHUS ra3os,
KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN AMEKTPUUECKHI 3apsi/i IpH pelieHnu GU3NYecKuX 3a1ad;
pacrno3HaBaTh (u3NYeCKue sBIEHUS (IMPOLECCh) U OOBSICHITh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU CTPOEHHUS BEUIECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBMKEHHE, CBOOOTHOE Ma/IEHUE Tell, IBUKEHHUE 110 OKPYKHOCTH,
UHepLHUsl, B3auMoieicTBue e, 1uddy3us, OpoyHOBCKOE IBUKEHHIE, CTPOCHUE KUAKOCTEN U TBEPIBIX
TeJ, U3MEHeHHe 00bEMa Ten MpH HarpeBaHWM (OXJIaKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIIMSI, TUIaBIICHUE, KPUCTAIIM3AIMS, KUIIEHUE, BIAKHOCTh BO3/yXa, MOBBIIICHUE JIABICHUS
ra3a Mpu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEX]y [apaMeTpaMu COCTOSIHHMSA rasza B
M30IpoLeccax, MMEeKTPU3alus Tel, B3aUMOCHCTBHE 3aps/I0B;

OMHCHIBATh MEXaHMYECKOE JABI)KEHUE, HCIONb3ysd (U3MUYECKUE BEIMYMHBI: KOOpIWHATA, MYTh,
MepeMeIeHne, CKOPOCTh, YCKOpEHUe, Macca Tela, Cujla, UMIYIbC Tela, KAHHETHYecKas dHeprus,
MOTEHIIMATbHAS DHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb, MpPHU OMUCAHUH
MPAaBWJIBHO TPAKTOBATh (PM3UYECKUIN CMBICT UCIIONBb3YEMBIX BEIHUYWH, HX 0003HAYCHUS U €AUHUIIBI,
HaXOJUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHUMNHY C JPYTUMU BETUYMHAMU;
OTHCHIBATh W3YYEHHBIE TEIUIOBbIE CBOMCTBA TeN W TEIJIOBHIE SIBIEHUS, UCTHONB3Ys (DHU3HUECKUe
BEITMYMHBI: IaBIICHUE Ta3a, TEeMIIepaTypa, CpeAHssl KHHETHUECKas YHEPTUsl XaOTUYECKOTO TBUKCHHUS
MOJIEKYJ, CpPEeIHEKBaJpaTHUYHasi CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprus,
paborta raza, k03)(PUIIMEHT MONE3HOTO ACUCTBUS TEIUIOBOTO JBUTATENS; MPU OMHMCAHUU MPABHILHO



TPAKTOBaTh (PU3MUYECKUN CMBICT UCHOJIB3YEMbBIX BEIWYHH, UX 0003HAYCHUS W CIUHUIIBI, HAXOIUThH
(hopMyITBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYHUHY C IPYTUMU BEIIMUHUHAM;

OTIMCHIBATH M3YYCHHBIC AIICKTPUYECKHE CBOMCTBA BEIIECTBA U DICKTPUUYECKUE SIBICHUS (TIPOLIECCHI),
UCTOJB3Yysl (PU3MYECKHE BETUYMHBI: 3JEKTPUUECKUH 3apsijl, AJIEKTPUYECKOE MOJie, HANpPSHKEHHOCTD
T0JIs1, HOTEHIINAJ, PAa3HOCTh MOTEHIIUAJIOB; IPU OTIMCAHUH IPABMIIBHO TPAKTOBATH (PU3NYECKUN CMBICT
HCIOJIb3YEMBIX BEJIMYWH, HX 0003HAYCHUS U CIMHUIIBI; YKA3bIBATh (DOPMYJIBI, CBSI3BIBAIOIIHE TAHHYIO
(U3HYECKYIO BETMUUHY C JIPYTUMU BEITUYHHAMU;

aQHAIM3UPOBATh (PU3UUYCCKUE MPOIECCHl U SBIICHUS, UCHOJB3YS (U3NYCCKUE 3aKOHBI U TPUHITUIIBI:
3aKoH BcemupHoro TtsroteHus, |, Il u 1l 3akonsl HpioTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPruM, 3aKOH COXPAaHCHUS HWMITYJIbCA, MPUHIUI CYNEPIIO3UIIMA CUJI, MPUHIMIT PABHOTIPABUS
MHEPLUHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CpPEIHEM KMHETHMYECKON HSHEPruM TEIJIOBOIO JBHYKEHUS MOJIEKYN C aOCOJIIOTHOM
TEeMIIepaTypoi, NEepBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHMs 3JIEKTPUUECKOTo 3apsja, 3aKOH
Kynona, npu 3ToM pasznnyarh ClIoBeCHYI0 (OPMYIHPOBKY 3aKOHA, €M0 MaTEMAaTUYECKOE BbIpaKEHUE
Y ycnoBuUsl (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC ITPHHIIHITHI ICHCTBUS MAIIIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3uvaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 HCCIIEIOBAHNIO (PM3UUECKUX SBJICHUN M MTPOIIECCOB C UCTIOb30BAaHUEM
MPSIMBIX U KOCBEHHBIX U3MEpPEHU, Ipu 3ToM GOpMYIUPOBATH MpoOIeMy/3aqauy U TUIOTE3Y yueOHOTo
SKCIEPUMEHTa, CcOOMpaTh YCTAaHOBKY M3 IMPELIOKEHHOrO0 O000PYAOBAaHUS, NPOBOAUTH OMBIT H
(hopmMyTUPOBAThH BBIBOJIBI;

OCYILIECTBJISITh TpPsIMblE W KOCBEHHBIE M3MepeHus (PU3MUEeCKUX BEJIWYHH, NMPU ITOM BHIOMpAThH
ONTUMAJIBHBIA CHOCO0 M3MEPEHMsI U HCIIOJIb30BATh H3BECTHBIE METOJIBI OLIEHKH MOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MeXAy (U3MUecKUMH BeIMYMHAMU C MCIHOJIb30BAHUEM MPSIMBIX
U3MEpEeHul, MpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pE3YyJbTaThl IOJYYEHHOMN
3aBUCHUMOCTH (PU3MYECKHUX BEIUYHMH B BUAE TaONHIl U rpaduKoB, AeNaTh BBHIBOJBI MO pe3yjibTaTam
UCCIIeIOBAHUS;

coOnrofaTh mpaBmiia 0€30MacHOrO TpyAa IpU MPOBEICHUM HCCIENOBAaHUN B paMKax y4eOHOro
SKCIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM W TMPOEKTHOW JAEATEIbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemath pacu€THbIe 33Ja4u C SIBHO 3aJJaHHON (PU3MUECKON MOEIbIO, UCHOJBb3Ys (PU3NYECKUE 3aKOHBI
U TPUHIUIBI, Ha OCHOBE aHallM3a YCJIOBHS 33Jayd BBIOMpATh (PU3UUECKYIO MOJIENb, BBIICISTH
¢busznueckue BEeTUYMHBI U (OPMYIbI, HEOOXOAMMBIE il €€ peIleHUs, MPOBOAUTH PacuEThl U
OIICHUBATh PEAIbHOCTD MOJYyY€HHOTO 3HAaYeHHs (PU3NUECKON BEJTHMYHHBI,

pelaTh KaueCTBEHHbBIE 3a/Ia4M: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO IIEMOUKY PACCYKICHHIMA
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue SBICHUS;

WCIOJIb30BaTh MpPH pEIIeHHH Y4YeOHBIX 3a/ad COBPEMEHHbIe HH()OPMAIMOHHBIC TEXHOJOTHH LIS
MOUCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAlUd W TPEICTaBICHUS Y4eOHOU M HAy4HO-MOMYISIPHOMN
nH(pOpPMalIUY, TOTYYEHHON M3 Pa3TUYHBIX UCTOYHHKOB, KPUTHYECKH AHAIU3UPOBATH MOIYy4aeMYIO
HH(pOpMaIINIO;

MIPUBOJIUTh TPHUMEPHI BKJIa/la POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

WCIOJIb30BAaTh TEOPETUYECKUE 3HaHWs MO (M3MKE B TOBCEIHEBHOW KU3HU i OOECIeueHUs
0e30macHOCTH Tpu oOpaileHuu ¢ mpudopaMu M TEXHUYECKHMMH YCTPONCTBAMH, Ui COXpaHEHUS
3JI0POBbSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTaTh B IpyIIe ¢ BHIIOJIHEHUEM PAa3IMYHBIX COIUAIBHBIX POJICH, MIIAaHUPOBATh paboTy IPYIIIHL,
palluOHAJIBHO pacupCaACIATh 00s13aHHOCTH | IUIaHUPOBATh ACATCIBHOCTHL B HCCTAHAAPTHBIX
CUTyallMdX, aJCKBATHO ONCHUMBATH BKJIAJ KaXXJAO0ro H3 YYaCTHHUKOB TIPYIIIBI B PCUHICHUC
paccMaTpuBaeMoi nMpooOJIeMsl.

K xonmy oOy4ernust B 11 KJacce nmpeMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKATh
Cc(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPHMEpax poJib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHON HAaydHOU
KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOIN TEXHUKU U TEXHOJIOTUH, B MPAKTUUYECKON JESTEIbHOCTH
JIIOJIEH, IETIOCTHOCTh U €AMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBI IMPUMEHEHUS H3YyYEHHbIX (PU3UUYECKHX MOJIENEN: TOUYEYHBIH AIIEKTPUUYECKUM
3aps, JIyd CBETa, TOUEYHbI UCTOYHHUK CBETA, SiAepHAs MOJI€b aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO
sJipa MpH pelieHnH pU3NIECKUX 3a1a4;

pacrio3HaBaTh (pu3nMyeckue sBIEHUsA (MPOIECChl) U OOBICHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOM (U3UKM: DJIEKTpUUECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJECHCTBUE MAarHUTOB, AIEKTPOMArHUTHas MHIAYKLUS,
JeicTBHe MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM W JBIKYLIUMHCS 3apsili, 3JIEKTPOMarHUTHBIE
KojeOaHuss M BOJIHBI, NPSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa, OTPakeHUE, IPeoMIICHHE,
uHTepdepeHus, Tudpakus 1 NoaspU3alus CBeTa, Jucnepcus cBeta, GoToannekTpudeckuii 3¢ dext
(boToapdexT), cBeTOBOE MaBICHHWE, BO3HMKHOBEHWE JIMHEWUYATOTO CIIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBAaTh M3YYCHHBIE CBOMCTBA BelIECTBA (AJIEKTPUYECKHE, MAarHUTHBIE, OINTUYECKHE,
ANIEKTPUYECKYI0O TPOBOJUMOCTh PA3IUYHBIX CpPEeA) M DJIEKTPOMArHUTHBIC SBJICHHUS (IIPOLIECCHI),
UCIOJIb3YS (PU3NYECKUE BEIMYMHBI: JIEKTPUUECKUM 3aps, cuja TOKa, AMEKTPUUYECKOe HAIpPsKEHUE,
AIIEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh IMOTEHILIMAJOB, AJEKTPOABIDKYILAs cuia, pabdoTa TOKa,
WHIYKIHAS MarHUTHOTO moJisi, cuia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh KaTYIIKW, JHEPIUs
AIIEKTPUYECKOTO U MArHUTHOTO MOJIeH, MEePUOJl U YacToTa KojebaHUW B KoJeOaTeIbHOM KOHTYpE,
3aps] M CWiIa TOKa B Mpollecce TapMOHMYECKHX OJIIEKTPOMArHUTHBIX KojeOaHui, (oKycHoe
paccTosiHUe U ONTUYECKasl CUJia JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (DPU3MUECKUN CMBICI
HCIOJIb3YeMbIX BEIMYUH, UX 0003HAYCHUS U €AMHULIBI, YKA3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BEITUYUHAMU;

OMHCHIBATh H3YYEHHBbIC KBAHTOBBIC SBJICHHS M IPOLECCHI, HCHOJB3YS (DU3MUECKHUE BEIUYUHBL:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETa, PHEPTUS U UMITYJIbC (OTOHA,
MEepHOJ TMOJIypacHana, SHEPrus CBS3U AaTOMHBIX SA€p, NMPH OMNHMCAHUU TPABUIBHO TPAKTOBATh
(bu3nYecKuil CMBICT MCIHOJIB3YEMBIX BEWYHH, UX 0003HAUECHUS U €IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBANOIIME JAHHYIO (U3UYECKYI0 BEIUYHMHY C JAPYTUMHU BEIMUYMHAMH, BBIUYUCISATH 3HAYCHUE
(bu3MYECKO BEIUYUHBL;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIICHMS, MCIOJIB3Ys (PpU3MUecKre 3aKOHbl U MPUHLUIBL:
3ak0H OMa, 3aKOHBI TOCIENO0BATENBHOTO M TNApPAJIENIBHOIO COEAMHEHHs INPOBOJHUKOB, 3aKOH
Jbxoynsa—JIeHna, 3aKOH JIEKTPOMArHUTHOW WMHIYKIMH, 3aKOH IPSMOJIMHEHHOIO paclpOCTpaHEHUS
CBETa, 3aKOHBl OTPaXKCHHs CBETA, 3aKOHBl NPEJIOMJICHUS CBETAa, ypaBHEHUE OWHIITEHHa s
¢dorodrddexra, 3aKOH COXpaHEHUS HSHEPIMH, 3aKOH COXPAHEHHUS HUMIIYJIbCa, 3aKOH COXPaHEHUS
IEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHMs MaccoBOTO 4McCia, MOCTynatel bopa, 3akoH
palMOaKTUBHOTO pacmaja, MpUd 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOE BBIPAXKEHUE U YCIOBHS (TPaHHULIbI, 00JIACTH) MPUMEHUMOCTH;



ONPEJEIATh HAPaBJIECHUE BEKTOPA MHAYKIIUM MarHUTHOTO I10JIsI IPOBOJHUKA C TOKOM, CUJIbl AMIiepa
u cwibl Jlopenna;

CTPOUTH U OIIMCHIBATh N300pakEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITOJIHATH 3KCIIEPUMEHTHI TI0 HCCIIEOBAHNIO (PU3UUECKUX SBJICHUN U MTPOIIECCOB C UCTIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUI: TTPH 3TOM (hopMyIHpoBaTh mpolieMy/3a1aqy U THIIOTe3y yueOHOTO
OKCTIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 MPEIOKEHHOTO0 OOOpYIOBaHUS, MPOBOJUTH OMBIT WU
(hopMyITUPOBATh BHIBOJIBI;

OCYIIECTBIISITh TPSAMBIE UM KOCBEHHBIE H3MEpEHUS (U3NYECKUX BEIHYWH, NMPH 3TOM BHIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEPEHMs] U HCIIOJIb30BaTh H3BECTHHIE METOJIbI OLIEHKH IOTPEIIHOCTEN
U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH C UCIOJB30BaHUEM IMPSMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYMpPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh pPE3yjbTaThl MNOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaONMII U TpaUKOB, J€JIaTh BBIBOJBI [0 pe3yJbTaTaM HCCIEA0BAHMUS;

coOnrofaTh mpaBwiia 0€30MacHOrO TpyAa IpU MPOBEIECHUM MCCIENOBAaHUM B paMKax y4eOHOro
AKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM W TPOEKTHOMH JEATENbHOCTH C HCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemarh pacu€THbIe 33Ja4u C SBHO 3aJJaHHON (PU3MUECKON MOJEIbIO, UCHIOJBb3YS (PU3NYECKUE 3aKOHBI
U TPUHIUIOBI, Ha OCHOBE aHallM3a YCIOBMS 33Jayd BBIOMpPATh (PU3UYECKYIO MOJIENb, BBIJIENSTH
¢uznueckue BeTUYUHBI M (OPMYJbl, HEOOXOAMMBbIE asi €€ pelleHHus, NPOBOJUTH pPacyeéTbl U
OIIEHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHHs! (PU3NUECKON BETUYMHBI,

pelaTh KaueCTBEHHbBIE 3a/Ia4l: BBICTPaUBaTh JJOTUYECKH HETIPOTUBOPEUNBYIO LIEMIOUKY PACCYKICHHM
C OIOPOM HA N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBIICHMUS;

UCIOJb30BaTh IPU PELICHUU Y4EOHBIX 3aJad COBPEMEHHbIE MH(OPMAIOHHBIE TEXHOJIOTUHU IS
MIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U MPEACTaBIE€HUS y4eOHOM M Hay4HO-HOIYJISPHOM
uHGOpMaINH, MOJYYEeHHON M3 Pa3INYHBIX MCTOYHHUKOB, KPUTHUYECKH aHAIW3MPOBAThH MOJIy4aeMYIO
nHpopMaIuio;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAalINH, IPUOOPOB U TEXHUUECKUX YCTPOICTB, Pa3inyaTh YCIOBHS
ux 6€3011aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM XKHU3HU;

IIPUBOAMUTH IPUMEPBI BKJIAJA POCCUICKMX M 3apyO€KHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHUYECKHE 3HaHMA 1O (U3MKEe B IOBCEJHEBHOM KHM3HM s oOecrneyeHus
0€30I1aCHOCTH NpU OOpallleHuH ¢ NpubOpaMH M TEXHUYECKMMH YCTPOICTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLIEH Cpe/ie;

paloTaTh B IpyIIie C BBIIOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, MJIAHUPOBATh pabOTy IPYIIILI,
palMoOHANIBHO paclpeseNaTh O0SI3aHHOCTU U IUIAHUPOBATh JEATEIIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OLCHMBATh BKJIAJ KaXJIOMO0 M3 YYaCTHUKOB TIpYINIbl B pELICHHUE
paccMaTpuBaeMoil poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pa3nenoB U TeM

n/n IIPOrpaMMBbl

KomaecTBo yacoB

DJeKTpOHHBIE
00pazoBaTelbHbIE PECYPCHI

(i poBsie)

Bcee || KonrponbHbie IIpakTuyeckue
ro paboThI paboThI
‘ Pa3zpen 1. DUBUKA U METOJAbI HAYUHOTI'O [IO3HAHU ST ‘
1 Ouznka w  Meronsl  HaydHOro|| 3 Brbnmorexa 1OK|
MIO3HAHUS https://m.edsoo.ru/7f41bf72
‘ Hroro no paszaeny H 3 H ‘
| Pasien 2. MEXAHHMKA \
2 Kunemarnka 7 bubnuoreka 1OK]
https://m.edsoo.ru/7f41bf72
3 Junamuika 11 bubmoreka 1IOK
https://m.edsoo.ru/7f41bf72
4 3aKOHBI COXpaHEHHS B MEXaHUKE 9 1 1 bubmoreka 1OK
https://m.edsoo.ru/7f41bf72
‘ HWroro no pasneny H 27 H ‘
‘ Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA ‘
5 OCHOBBI MoekyisipHo-{| 13 1 Bubnnorexa TOK
KHHETHYECKOH TEOpHH https://m.edsoo.ru/7f41bf72
6 OCHOBBI TEPMOANHAMUKHI 15 1 Bubnuoreka 1OK
https://m.edsoo.ru/7f41bf72
7 ArperaTHble COCTOSHUSI BelecTBa.|| 8 Bubnuorexa LOK]
Da3oBbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
| HUroro no pazneny || 36 || |
| Paszen 4. DJEKTPOJJMHAMUKA |
8 DIEeKTpOCTaTHKA 15 1 Bubnuoreka LOK]
https://m.edsoo.ru/7f41bf72
9 [ocrosiHublii  dnekTpudeckuid  Tok.|| 18 1 Bubnunorexa LOK]
TOKH B pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
‘ Uroro 1o pazneny “ 33 “ ‘
‘ Pe3sepBHOE Bpemst “ 3 “ “ ” ‘
OBIIEE KOJIMYECTBO YACOB IIO|| 102 || 3 3
ITPOI'PAMME
11 KJIACC
No HaumenoBanue pasgenos u TteMm|| KommuectBo yacos DNEeKTPOHHbBIE (tmbpossie)
/o MPOrpamMMbl Beero|| Kortponbasie TpaxTiyeckue o0pa3oBaTeNnbHbIe PeCypChl
paboTsl paboTbl
| Pasnen 1. 3JIEKTPOJJMHAMMKA
1 MarnutHoe mose.|| 17 1 3 bubmnoreka 1IOK]
DIIEKTPOMArHUTHAS. HHIYKIIUSI https://m.edsoo.ru/7f41c97¢
‘ HUroro no pazpeny “ 17 ”
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2 MexaHndeckue 14 1 bubmuoreka 1IOK]
SIICKTPOMArHUTHBIE KOJICOAHHSI https://m.edsoo.ru/7f41c97¢
3 MexaHndeckre 7 1 bubnuorexa HOK]
SIICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢
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4 Omnruka 15 3

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

HOK

HUrtoro no pazneny H 36 ||

Pazzen 3. OCHOBBI CIIEIIAAJIBHOM TEOPUXA OTHOCUTEJIBHOCTH

5 OcCHOBBI ~ crienuanbHOW  Teopuw|| 6 1

OTHOCHUTECIIBHOCTHU

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

HOK

Wrtoro no pazneny H 6 ” ‘

Paznen 4. KBAHTOBAS ®U3UKA ‘

6 DJeMEeHTHI KBAHTOBOW ONTHKH 9 bubmuoreka TOK]
https://m.edsoo.ru/7f41c97c

7 Crpoenue aToma 6 Brbnmorexa OK
https://m.edsoo.ru/7f41c97c

8 ATOMHOE SIp0 7 Brbnnorexa ITOK
https://m.edsoo.ru/7f41c97c

HWroro no pazpeny H 22 ” ‘

Paspen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

9 DNIeMEeHTHI aCTPOHOMUM | 11 1 bubnmuoreka 1OK
acTpou3NKK https://m.edsoo.ru/7f41c97c
HWroro no pasneny H 11 ” ‘

Paspen 6. OBOBIIAIOIIEE IOBTOPEHHUE

10 Ob6obmaroriee MoBTOpEeHHE 6 Bbubnnorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no paszeiny H 6 ” H

Pe3epBHOE Bpems || 4 ” || || |

OBLIEE KOJIMYECTBO YACOB IIO| 102 4 7

MMPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne | HaumenoBanue ypoka Henens
I'naBa 1. ®u3nKa 4 MeTOIbI HAYYHOI'0 NO3HAHUA
1 | ®usnka — QynmameHTanbHas Hayka O TIPUPOJIE 1 Hemenst
duznveckue Metozpl uccienoBanus. Ousnueckue BenmyuHbL. CrocoObl H3MEPEHUS
2 | Gu3MYECKUX BEIMYHH. 1 Henmens
3 | Pusuueckue BenuUHbL. [1orpemiHOCTH PU3NIECKUX BETUYHUH. 1 Hemens
I'naBa 2. Kunematuka
Mexanunueckoe JIBrKeHne. OTHOCUTEIBHOCTh MEXaHHYeCKOro IBrKeHns. Crcrema
4 | orcuéra. Ilyts. Tpaekropus. [lepemenenne. PaBHOMEPHOE MPAMOIUHENHOE BIKEHUE. | 2 Hemess
I'padukn 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, ITyTH U MEpEeMELICHHUs] MaTepUaIbHOM
5 | Touku ot Bpemenu npu [1JIP 2 Henenst
6 | 3axoH cnoxenus ckopocTed. OTHOCUTENBHOCTD JIBHKEHHMS. 2 Henens
7 | PaBHOyCKOpEHHOE MPAMONMHEHHOE IBHKEHUE. 3 Hemens
8 | CobGoanoe nanenue. J[Bukenue Tena, OpOIIEHHOTO TOPU3OHTAIILHO. 3 Hemens
I'pacmku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IIYTH 1 MepeMeIIeHHs
Q | MaTepuaJbHON TOYKU OT BPEMEHU IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEMHOM JBUKCHUU. 3 Henens
JIBIDKeHUE MaTepUalIbHOM TOYKHU 110 OKPYXKHOCTH C TIOCTOSIHHOM 110 MOJYITIO
CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs1 CKOPOCTh. [lepros u yactota oOpalieHus.
10 | IleHTpOCTPEMHUTENBHOE YCKOPEHHE. 4 menmens
11 | Pemenue 3anau. 4 penens
12 | Kontponbnas paGora Nel. 4 nenens
I'naBa 3. luHamuka
Wuepuus. [lepsrlii 3akoH Herorona. MHepiuanbHble 1 HEMHEPLUAIBHBIE CHCTEMbI
13 | orcuera. Ilpunuun orHocutenbHocTU [Manues. 5 Hemens
Cuna. [Tpunmun cynepniosunuu cui. Bropoit 3akon HeioToHa A1 MaTepuanbHON TOUKH.
14 | Tpernii 3axoH Hel0TOHA It MATEPHAIIBHBIX TOYEK. 5 Henmest
15 | 3axon BcemupHoro tarorenus. Cuna Tsbkectd. [lepsas KocMuYecKas CKOpOCTb. 5 Henens
16 | Cuna ynpyrocru. 3akon I'yka. 6 Hemens
17 | Bec Tena. Cuna peakuuu OIopsl. 6 Hemens
Tpenue. Buapl Tpenns (mokos, cKoamkeHus, kauenus). Crmia Tperns. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJBXKEHUs U criia TpeHus nmokosi. Koaddunmenrt tpenuns. Cuna
18 | conpoTuBeHHs MPH IBIKEHUH TeNa B HKHIKOCTU HIIH Ia3e. 6 Hemenst
19 | Peuenne KOMOMHMPOBAHHBIX 337184 IHHAMUKH 7 Henens
[NocTynarenbHOe U BpalllaTeNbHOE JBIDKEHUE a0COTIOTHO TBEPAOTO Tena. MOMEHT CHIIBI
20 | otHOCHTENBHO OCH BpamieHus. [11e40 CHITbL. 7 Henens
21 | TIpaBuio MOMEHTOB. Y CIIOBHS PaBHOBECHS TBEPIOTO TEJA. 7 menens
22 | HaBineHune )XUIKOCTEH U ra3os. 3axon [lackans. 3akoH Apxumena. 8 Henens
23 | Pemenne koMOMHUPOBAaHHEIX 3249 CTATUKH 8 Hemens
24 | Kontponbhas pabora Ne2 8 Henens
I'naBa 4. 3akoHbI COXpaHeHHsI B MEXaHUKe
Wmnynsc MaTepranbHOM TOUKH (TeNa), CHCTEMBI MaTEpHAIBHBIX TOYEK. VIMITYIbC CriTh
25 | ¥ M3MecHEHNE MMITYIbCA TENa. 9 Henmens
26 | 3aKOH COXpaHEHHS UMITYIIHCA. 9 Henens
27 | PeaxtuBHOE NBHKEHHE. 9 nenens
28 | Pabora cuibl. MONIHOCTE CHITBL 10 menens
Kunernueckas sHeprus MaTepralbHON TOUKA. Teopema 00 M3MEHEHNN KIHHETHYeCKOM
29 | sHeprum. 10 Henensa
[Norennuanpras sHeprust. [loTeHnuanpHas SHEprust ynpyro nehopMUpOBaHHON
30 | npyxunsl. [loTeHnmanbHas SHEPrys TeNa BOIU3H TTIOBEPXHOCTH 3EMITH. 10 Hemenst




HOTBHHH&J’IBHHG 1 HCIIOTCHIIMAJIbHBIC CHJIBI. CBs3b pa60TLI HCIIOTCHIHWAJIBHBIX CUJI C
H3MCHEHHEM MEXaHHICCKOM OHEPIrUuu CUCTEMBI TCII. 3aKkoH COXpaHCHUSA MEXaHUIECKON

31 | sHeprum. 11 Hepens

32 Pemenue 3aaau "3akoH coXpaHeHUs] MEXaHUYECKON SHEpTUn" 11 nenens

33 | Ynpyrue u Heynpyrue cronkHoBenus (Yacts 1) 11 menens

34 Yupyrue u Heynpyrue croakHoBeHus (YacTs 2) 12 nenens

35 | Kontponsnas paGora Ne3 12 Henens

I'naBa 5. OCHOBBI MOJ1eKYJIAPHO-KHHETHYECKOI Teopuu

Ocuognblie nmonokenuss MKT u ux onbITHOE 000CHOBaHKE. Macca 1 pa3Mephl MOJICKYII.

36 | Monspnas macca. ITocrosHHas ABoraapo. 12 Henens
Bpoynosckoe nmxenue. JJuddysus. Xapakrep IBHKEHHS ¥ B3aUMOCHCTBHS YaCTHI]

37 | BemecTna. 13 Henens
Mopenu cTpoeHus ra30B, JKUJIKOCTEH U TBEPIBIX TeN U 00BSCHEHHE CBOMCTB BELIECTBA

38 | Ha ocHOBe 3THX MoJENe. 13 Henens
TemnoBoe paBHoBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcust n

39 | KenbBuHa. 13 Henens
Mopnenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIIPHO-KMHETHYECKON TEOPHU

40 | upeanpHOrO TA3A. 14 gHenensa
AOGcomroTHast TeMIiepatrypa Kak Mepa CpeHei KWHETHYECKOH SHEPTHH TEIIOBOT0

41 | nBWXKeHUs YacTHIL Tasa. 14 genensa

42 | T'azoBble 3akonbl. 3akon boins-Mapuorra. 14 nenens

43 | T'asosbie 3akonsl. 3akon I'eii-Jlroccaka 15 Henens

44 | T'azoBble 3axonbl. 3akon [lapms. 15 nenens

45 | Ypasuenue Menneneesa—Knarnelipona. 15 Henens

46 | 3axon [JlanpToHa. 16 memens
U3ormpoiiecchl B njiealibHOM I'a3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe

47 | mpeAcTaBiIeHUE N30IIPOLIECCOB: U30TEpPMa, U30X0pa, u300apa. 16 Hemens

48 | Kontponbnas pabora Ned 16 nenens

I'naBa 6. OcCHOBbI TEPMOAUHAMUKH

Tepmonunamuueckas cuctemMa. BHyTpeHHsIs1 SHEprus TEpMOJMHAMUYECKON CUCTEMBI U

49 | cnocoGbl €€ nu3MeHeHus 17 Henens

50 | Konudecrso temiorst u pabora. BHyTpeHHsis SHEPIHsi OAHOATOMHOIO HCAIBHOIO Ia3a. | 17 yenens

51 | Bumel Teronepenayun: TEmIONpOBOAHOCTD, KOHBEKIIUS, U3ITyYEHHE. 17 nenens

52 | YaenbHas TEMIOEMKOCTL BEMIECTBA. KOIMIECTBO TEMIOTEI IIPHU TEIUIONEpEaaYe. 18 menens

53 | [lonsaTure 06 annaGatom npouecce. [epBblii 3aK0H TEPMOIMHAMHUKH. 18 menens
[IpumeHeHne nepBOro 3aKoHa TEPMOAMHAMHKY K H3ompoiieccaM. [ paduueckas

54 | unTepnperanus padotsl raza. (Yacts 1) 18 Henens
[IpumeHeHne nepBOro 3aKoHa TEPMOAMHAMMKY K H3ompoiieccaM. [ paduueckas

55 | unTepnperanus padorsl raza. (Yacts 2) 19 Henens

56 | Bropoii 3axon TepmoauHaMuky. HeoGpaTUMOCTE IIPOLIECCOB B MPHPOJIE. 19 uemens
TennmoBeie MamuHbL. [IpUHIHITET qEHCTBHUS TEIUIOBBHIX MamiH. [IpeoOpa3oBaHus SHEPTUN

57 | B remnopix Mammuax. KITJ{ TemIoBoil MalIMHBL. 19 Henens

58 | Hukn Kapro u ero KIIJT 20 Hemens

59 | Pemenne xom6urnposannkix 3anad KIIJI (Yacts 1) 20 Hemens

60 | Pemenne xomOuamposannbix 3anad KII/ (Yacts 2) 20 Henens

61 | OKONOTHIECKHE TTPOOIEMBI TETIOIHEPTETHKH 21 Henens

62 | Pemenne koMOMHMPOBAHHEIX 33124 21 menens

63 | Kontponbnas pabora Ne5 21 Henens

I'naBa 7. ArperaTHble cocTosiHus BemecTtBa. @a3oBble nepexoabl

[MapoobpazoBanne u kKoHAEHCanwWs. VcapeHne u KunieHne. Y JefibHast TeroTa

64 | mapoobpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYPhI KHTICHUS OT JaBJICHUSL. 22 Hemens
Hacepimennsie v HeHachIEHHbIE MTapbl. AOCOTIOTHAS 1 OTHOCUTEIBbHAS BIAXKHOCTh

65 | Bosayxa. [IpuGopsl Juist M3MEPEHNUS BIAKHOCTH BO3IyXa. 22 Henens




66 | Peurenne 3anau "BraxuaocTs Bo3myxa" 22 nenens
Teépnoe Teno. Kpucrammnyeckue u aMmopdHbIe Tena. AHU30TPOIHUS CBOHCTB

67 | xpucramnos. XXunxue kpucrauibl. COBpeMEHHBIE MATEPHAIIBL 23 Henens
[InaBneHue 1 KpUCTaUTH3aLus. Y IeNbHAS TeIIoTa masneHus. CyoauManus.

68 | Ypasuenwue Temiosoro 6ananca. 23 Hemens
[Ipeobpa3oBanue sHepruu B (ha30BHIX Mepexojax. Y paBHEHHE TEIIOBOro OajaHca.

69 | Pemenue 3aau. 23 "Henensa

70 | Konrponbnas paGora Ne 6 24 nenens

I'naa 8. DuekTpocraTtnka

OnexTpu3alys Tel U e€ NposBIeHNUA. DIEKTpHUUECKU 3apsaa. J{Ba BUAa AIEKTPUIECKUX

71 | 3apsoB. 3aKOH COXpaHEHHs DJIEKTPUYECKUX 3aPsJIOB. 24 Henens

72 | 3axon Kynona 24 venens

73 | Pewenue 3ana4 na 3axkon Kynona 25 Hemens
Onekrpuueckoe nosne. HanpspkeHHOCTh IeKTPUYECcKOro mosist. JINHUKM HaIpsHKEeHHOCTH

74 | >nexTpuueckoro nos. 25 Henmens

75 | OnHopoxHoe sekTpudeckoe none. [IpUHIMI Cynepno3uIIMy SIEKTPHYECKUX TIONEH. 25 Hemens

76 | Peurenue 3anau "HanpsokeHHOCTD 5JIEKTPUYECKOTO OIS 26 Henens

77 | Pabora cun snexrpocrartuueckoro nons. [lorennuan. 26 nenens
ITorenuunan. Pa3zHocTs nmoteHIuanoB. CBsi3b HANPSDKEHHOCTH MOMS U Pa3HOCTH

78 | morennmanos. 26 Henens

79 | Peurenue 3anau "lorenunan” 27 nenens
[TpOBOAHKUKH U AUIIEKTPHKU B SIIEKTPOCTATHIECKOM MoJie. JIu3eKTpruuecKast

80 | mponunaemMocTts. 27 "Henensa

81 | KonnencaTtop. DneKTpoeMKOCTh IIIOCKOr0 KOHIEHCATOpA. 27 nenens
[TocnenoBarenbHOE CoeMHEHUE KOHIEHCATOPOB. [lapanensHoe coeTMHEeH e

82 | xonmeHcaTopos. 28 Hemens

83 | DHeprus 3apsKEHHOr0 KOHICHCATOpa. 28 Hemens

84 | Peuenne koMOMHUPOBAHHBIX 3a/1ad. 28 Henens

85 | Kontponbuas pa6ora Ne7 29 Hemens

I'naBa 9. IlocTosiHHBII YJ1eKTPHYECKHii TOK. TOKM B pa3IMYHBIX cpeaax

ONEeKTpUUECKUI TOK. Y CIIOBUSI CYLIECTBOBAHMS ANEKTPUIECKOTr0 TOKa. MICTOYHUKH TOKaA.

86 | Cuia Toka. 29 Henens
[ocrostausiit ToK. Hanmpspkenne. 3akon OMa 171 ydacTKa LemH. DIEeKTPUIecKoe

87 | conporuBnenue. Y enbHOE CONPOTHBIIEHHE BEIECTBA. 29 Henens

gg | locienoarenbHoe, MapauieNbHOE, CMENIAHHOE COETMHEHHE TIPOBOIHUKOB. 30 memens

89 | Pemenre KoMOMHUPOBAHHBIX 32124 30 memens
Pab6ora anexrprueckoro Toka. 3akoH Jxoyns—JIleHia. MomHOCTh 371EKTPHYECKOrO

90 | Toka. 30 Hemens

91 | Pemenne koMOMHMPOBAHHBIX 32124 31 Hemens
O/1C u BHyTpeHHEE CONPOTUBICHUE HCTOYHUKA TOKA. 3akoH OMa IS TIOJTHON

92 | (3aMKHYTOIH) 2IEKTPHUYECKOI IIETN. 31 Hepens

93 | Koporkoe 3ambikaHue 31 menens

94 | Penenne KoMOMHUPOBAHHBIX 3a/1a4 32 Henens

95 | TocrosiHHbii snekTpudeckuii TOK. TOKM B pasiuuHbIX cpenax 32 menens
DJeKTPOHHAS IPOBOAUMOCTD TBEPBIX METAIIOB. 3aBHCHMOCTh CONPOTHBIICHHUS

96 | meramwios ot Temneparypbl. CBEpXIIPOBOIUMOCTS. 32 Henens

97 | Onekrpuueckuii Tok B Bakyyme. CBOKCTBA 7IE€KTPOHHBIX ITyYKOB. 33 Henens
[omynpoBoaauku. CoOCTBEHHAs U PUMECHAsI IPOBOAUMOCTD MOITYIIPOBOTHHUKOB.

98 | Cgoiictsa pn-nepexona. I1omyIpoBOIHUKOBEIE TPUOOPEL 33 Henens
DJeKTPHYECKHI TOK B paCTBOPax M PacIuIaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS

99 | mmccommanys. DmeKTponus. 33 Henens
DneKTpHYecKril TOK B razax. CaMOCTOSTENbHBIA H HECAMOCTOATEIBHBII pa3psi.

100 | Momaus. [Tnasma 34 nenens
101 | KonTponsnas paGora Ne§ 34 nepens




‘ 102 ‘ Tlosropenue 34 Henens
11 KJIACC
Ne T C
eMa ypoka OKHU
n/a yp p
I'naBa 1. MarautHoe noJie
1 MarnutHbie B3auMoeiicTBusa. OneIT Opcrena. ['unoresa Ammepa. | Hexens
BiaumopeiictBue TokoB. MarauTHoOeE II0JI€.
WNunyknus MarautHOro nosis. [IpuHnun cynepno3uuuu. JIMHUKY MarHUTHOM
2 WHAYKIAH. MarHuTHOE 1oJIe TPOBOJHKKA € TOKOM. KapTHHBI MarHUTHBIX 1 Henmenst
TIOJIEN.
3 Cuna Amriepa. Pamka ¢ TOkOM B MarHUTHOM IIOJIE. 1 Hemenst
4 DneKkTpuyYecKuil ABUraTelb. DIEKTPOU3MEPUTENBHBIE TPHOOPHI. 2 Henens
OnexkTpoMaraut. JIMHaMuK.
) Pemenne 3anad no teme «MarnutHoe none. Cusa Ammepay 2 "Henens
6 Pemenue 3anau no teme «Cua Ammepay 2 Henmenst
7 JleiicTBre MarHUTHOTO TIOJISI HA ABMKYIIYIOCS 3apsHKeHHYI0 yacTuity. Cuma 3 Hexens
Jlopenua. HabGmonenue cuisl Jlopenia
8 JBrkeHue 3apsHKEHHOM 4acTHULbI B MArHUTHOM Ttoste. L{uknorpon. Macc- 3 Hexens
criekTporpad.
9 Pemenne 3amau mo Teme «Cmita Jlopertay 3 Hemenst
10 | MarHuTHBIC CBOMCTBA BEIlleCTBa 4 nenens
I'naBa 2. JjieKTpOMArHUTHAsE HHIYKIMS
11 DNeKTpOMarHUTHASI HHIYKITUSA. MarHUTHBIN TTOTOK 4 genensa
12 | IIpaBuio JleHna. 3aKOH 3JEKTPOMArHUTHON MHIYKIHH 4 memens
13 Buxpeoe anexkrpudeckoe nose. Toku dyko. KauecTBeHHBIE 324K 110 TEME 5 Henenst
"SIBIeHNE 3NIEKTPOMATHUTHON MHIYKITHH"
14 | Pemenue 3a7a4 1o TeMe «3aKOH 3JIEKTPOMATrHUTHON FHTYKITHIDY 5 Hemenst
15 OC wHAYKIUY B IBIKYIIUXCS TIPOBOAHUKAX 5 "Henmens
16 SABnenve camonaaykuu. MaaykruBHOCTh. DIC cCaMOMHAYKITNU. DHEPT U 6 Henens
MarHUTHOTO TTOJIS.
17 | Karymka WHAYKTHBHOCTH B IIETISIX IIOCTOSTHHOT'O TOKA 6 Hemenst
18 [lonroroBka k KOHTpOIBbHOH padore Ne 1 mo Teme «MarHuTHOE ToIe. 6 Henerst
DNeKTpoMarHuTHas! HHYKIIHASDY
19 Kounrpoabhas padora Ne 1 mo teme « MarHutHoe mouie. 7 Henenst
DJIEKTPOMATHUTHASI HHAYKIUS»
I'naBa 3. Mexanuyeckue KoJjie0aHus
20 AHaMHM3 UTOTOB KOHTPOJIBHOM paboThl. MexaHuveckue KoaebaHus. Y CIIOBHS 7 Henenst
BO3HUKHOBEHHSI CBOOO/IHBIX KoneOaHuil. ['apMoHndeckne KomeOanus.
21 | IIpeBpareHre 3HEPTUU IPU TAPMOHUIECKUAX KOJIEOAHUSAX. 7 Henmenst
Pemenne 3amad o teme «I'apmoHuveckre xonedanus». [IpyKuHHBII
22 . & Henens
MasTHUK. MaTeMaTH4ecKiii MasTHUK.
3aryxaromue koiebaHus. BeiHykeHHbIe KoneOanus. PesoHaHc.
23 & Henens
ABTOKONIE0aHUSI.
24 | Pemenne 3amay "Mexanndeckue koneOanus" 8 Hegens

I'maBa 4. DyleKTpOMarHuTHbIE KoJieOaHusl




CBO0OOHBIC AIEKTPOMAarHUTHBIE KoeOanus. KonebaTenbHBIN KOHTYP.
AHaNOrus MeXy MEXaHHUECKHUMHU U JICKTPOMArHUTHBIMU KOJICOAHUSIMU.

25 9 Henens
["apmoHMUeckue 31eKTpOMarHuTHEIE KoslebaHus B KoneOaTeIbHOM KOHTYpE.
®opmyina TomcoHa

26 | Pemenue 3a1a4 o TeMe «l'apMOHHYECKHE 3JI€KTPOMArHUTHBIE KOJIeOaHMsD» 9 Henmens

27 | 3aTtyxarouye ¥ BEIHY>KICHHbBIC 3JICKTPOMAarHUTHBIE KOJICOaHHS. 9 Henmens

28 MoOIIHOCTE B IIEMTH IEPEMEHHOr0 TOKa. AMIUIUTYAHOE U ACHCTBYIOIIHE 10 Hexens
3HAYCHUS CHJIIBI TOKA.

29 | Pe3oHaHC B 1eTIM TIEPEMEHHOTO TOKA 10 Henens

30 | I'enepatop nepemenHoro Toka. Tpanchopmarop. 10 Henens

31 DKONOrMYEecKHe PUCKU TPU MPOU3BOJICTBE dIeKTposHeprun. Kynbrypa 11 nenens
WCTIOJIb30BAHMS DIIEKTPOIHEPTUH B IOBCEAHEHBHOM JKU3HH. A
O0001IeHe MaTepraa 1 PelIeHUe 3a1ad 0 TeMe « IEKTPOMAarHUTHBIC

32 11 menens
KoJleOaHus

I'naBa 5. Mexann4yeckue M 3JIeKTPOMATHUTHbIE BOJIHbI

33 | BonHOBBIE siBIIeHHS. XapaKTEPUCTHKH BOHBI 11 nenens

34 | 3BykoBbIC BONHBI. YIbTpa3Byk. UH(pa3ByK. 12 vepens

35 | Uurepdepennns, nudpakiiys U MOIIPU3aIUsI MEXaHHUSCKUX BOJIH 12 Henens

36 DNEeKTPOMArHUTHOE MOJIE. DIIEKTPOMAarHuTHAsI BoTHA. M3myuenne 12 Hexens
JJIEKTPOMATHUTHBIX BOJTH.

37 [IIkana 37€KTpOMaroHuTHBIX BOJIH. I [pMeHEeHNE 2IEKTPOMarHUTHBIX BOJIH. 13 Henens
ITpunimMnel paiuoCcBsI3u U TeNeBUJIeHUs. Paguonokarusi.

38 IToaroroBka Kk KOHTPOILHOM padore Ne 2 1Mo TeMe «MeXaHuIeCKue U 13 Hexens
3JIEKTPOMAarHUTHBIE KoneOaHusl. MexaHn4ecKHue U AJIEKTPOMAarHUTHBIE BOJTHBD)
KoutpoabHas padora Ne 2 mo teme «MexaHu4yeckue u

39 | 3JIeKTPpOMArHUTHBIE KoJie0aHusl. MexaHHYecKHe U DJIeKTPOMATrHUTHBIE 13 nenens
BOJIHbD)

I'naBa 6. OnTuka

40 AHan3 UTOTOB KOHTPOIBHOU padoThl. CKOPOCTH CBeTa. METOmbI N3MepEHUs 14 Hexens
CKOpPOCTH CBeTa

M 3aKoH MPSIMOIMHEHHOTO PAcIIPOCTpaHEHUs cBeTa. Pelenre 3a1a4 Ha 3aKOH 14 nexens
MIPSIMOJIMHERHOTO PACIIPOCTPAaHEHUS CBETA.

42 3akoH oTpakeHus cBera. [locTpoeHne n300pakeHns B TUIOCKOM 3epKaJe. 14 nexens
ITocTpoeHue 30HbI BUACHHUSL.
3akoH mpenomieHus cBeta. [lokazarens mpenomienus. [lonHoe BHyTpeHHEee

43 15 nemens
OTpaKEeHHE.

44 | Pemenwne 3a/1a4 10 TeMe «3aKOHBI OIITHKID) 15 nemens

45 IIpoxoxnenue nyda cBera ckBo3b npusmy. Jducnepcus. [IpoxoxneHue cBera 15 Hexens
CKBO3b TUIOCKOIIAPAIIIEBHYIO TIACTHHY.

16 JIunzel. ®OKyCHOE pacCTOSAHME U ONTHYECKas cuiia TuH3bl. [locTpoeHue 16 Henens
H300paKeHNs B TOHKOM JIMH3E.

47 Pemenne 3ana4 Ha mocTpoeHre N300paKeHUI B TOHKOM JIH3E. 16 wenensa

48 | ®opmyna TOHKOW JMH3bBL. Y BETMUEHHUE JINH3BI 16 Henens

49 Pentenne 3agad mo reme «JIMH3bDY 17 uenensa

50 | I'ma3 kak onTudeckas cucrema. bimzopykocts. J[amsHO30pKOCTb. 17 nenens
BonHoBsie cBoiicTBa cBeta. [lucnepcus. [lomepedHoCTh CBETOBBIX BOJH.

51 17 Henensa
[onspu3anus ceera
WnTepdhepennus cera. Y cioBust HAOIIOAEHUS MAKCUMYMOB 1 MUHIMYMOB B

52 pbepenn A M 18 Henens

uHTEpPEPEHIIMOHHON KapTHHE OT IBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.




53 | Jdudpakmwms cBera. JJudpakimonHas pemerka. 18 Henmens
54 Texuuueckue ycTpolCTBa U paKTHUECKOE IPUMEHEHUE HHTEP(EpEHIINH, 18 Henens
JuQpakiyy, MOoIIPU3aLUH
IMoaroroBka k KOHTpoOIBbHOI padore Ne 3 o Teme «I"eomerpuyeckas ONTUKA.
55 19 nHenens
BonHoBas onTukay
Kontpoannas padora Ne 3 no teme «['eomeTrpuueckas ontuka. BoiinoBas
56 19 nenens
ONTHKA»
I'naBa 7. OcHOBBI CIENMATBHOM TEOPHH OTHOCHTEJIBbHOCTHM
57 AHanu3 UTOTOB KOHTPOJILHOH paboThl. [locTynaTel TeEOpUU OTHOCHTENBLHOCTH. 19 Henens
OCHOBHBIE CIIEACTBUS U3 IIOCTYJIATOB TEOPUN OTHOCHTEIHHOCTH
58 | PensaTuBHCTCKHIA 3aKOH CIIOKEHHS CKOPOCTEH 20 nenens
OJeMEeHTHI PENATUBUCTCKON JUHAMUKUA. DHEPTHs U UMITYJIbC PENSITUBUCTKON
59 20 Henens
YaCTUILIBL.
60 | Pemenue 3ama4 no Teme «OCHOBBI CIIEIIUATIEHON TEOPHHA OTHOCHTEIBHOCTHY 20 nenens
I'naBa 8. DiieMeHTHI KBAHTOBOM onTUKH. nepHas pusuka
Inemenmovl KGAHMOBOU ONMUKU
61 | ®oronsl. ['unoresa Ilnanka o KBaHTax. DHEPrUs U UMITYJIbC (POTOHOB. 21 menens
62 doroapdexr. OnpiThl CToNIeTOBa. Y paBHeHue DHINTEHHA TS HoTod(deKTa. 21 Hexens
Kpachas rpanuiia ¢porodddexra.
63 | Pemenue 3agau o teme «DoTtoaddhexr» 21 uenens
64 | [Ipumenenue pororddexra. 22 Henens
65 | JlaBieHnwue cBera 22 Hemens
66 | Xumudeckoe jeiicTBrue cBeTa 22 Henens
67 | O6oGIieHne MaTepraa o TeMe «JIEMEHThI KBAHTOBOH ONTHKU. DOTOHY. 23 Henens
Cmpoenue amoma
68 Ctpoenne aroma. Mozens atoma Tomcona. Omnbitel Pesepdhopra. 23 Henens
IlnanerapHas Mojiesib aToMa.
69 | KsanToBsie nmoctyiatel bopa. Monens aroMa Bojiopona o bopy 23 Henens
70 | Bunsl cnektpoB. CrieKTp ypoBHEH 3HEpTHU aTOMa BOJOPO/IA 24 Henens
Bonnossie cBoiicTBa yacTull. BonHel
71 . . 24 nenens
ne bpoiinsa. KopnyckymnsipHO BOJTHOBOU Tyain3M.
72 | Pemenue 3a1a4 o Teme «®du3nka atoma 24 nenens
Du3zuxa amomnozo a0pa
73 | CTpoeHune aTOMHOTO siipa. SlnepHble CUITbl. DHEPTHS CBSI3U aTOMHBIX sIIIEp 25 Hepens
74 | PamnoakTHBHOCTH. 3aKOH PaIHOAKTHBHOTO paciaja 25 Hepensa
75 | UckyccTBeHHAs paliOaKTHBHOCTb. SI/IEpHBIE U TEPMOSICPHBIEC PEeaKIIHH 25 Hepensa
76 | Pemenue 3amau "Snepras ¢usmka" 26 Henmens
77 Snepuas sHepreruka. buojoruueckoe qeicTBUE paIlOaKTUBHBIX HU3ITYUYEHUM 26 genens
78 [HoaroroBka k KOHTPOIBbHOI padoTe Ne 4 o Teme «DneMeHThl KBaHTOBOH 26 Henens
ontuky. Pusnka atoma. PrU3MKa aTOMHOTO SApay
79 KonTtposbnas padora Ne 4 mo Teme «1eMeHTBI KBAHTOBOM ONTHKH. 27 Henens
Crtpoenue atoMa. ATOMHOE SAPO»
I'maBa 9. DiieMeHTBI ACTPOHOMMH M aCTPOPU3UKH
80 | AHanM3 UTOroB KOHTPOJBHOM pabOThl. DTarmbl pa3BUTHS aCTPOHOMHH 27 nenend




HpI/IMeHI/IMOCTI) 3aKOHOB (1)I/I3I/IKI/I JJISA O00BSICHEHHS KOCMHYECKUX O0HEKTOB.

81 | Meroapl acTpoHOMHYECKHX HaOMOxKeHU. COBpeMEHHbIE ONTHYECKHE 27 venens
TEJIECKOIIBI, PaJHOTEIECKOIbI, BHEATMOC(HEpHast aCTPOHOMHSL.

82 | Bun 3Be3aHoro Heba. Co3Besausi, SpKHe 3Be3/bl, UX BUAUMOE ABHKCHUE 28 Henens
Conueuncs cucrema. ColtHedHast akTUBHOCTh. Mctounuk sHeprun ConHia u

83 sBE3T 28 Henmens
3BE311bI, UX OCHOBHBIE XapaKTepUCTUKHU. JlnarpaMMa «CHeKTpanbHbIN Ki1ace —

84 | cBeTUMOCTB». 3BE3/IbI IIIABHOM MOCIISIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — 28 Henens
CBETUMOCTB» JIJIsl 3BE3]T TTIABHOM MTOCIIEA0BATENHLHOCTH.

85 Muteunslil yTh - Hama ['anakTuka. TUIbI TaTaKTUK. YepHBIE IBIPHI. 29 uenensa

86 Bcenennas. Pacimmpenne Beenennoit. 3akon Xa066na. Teopust bosbioro 29 Henens
B3pbIBa. PenukToBoe nanyuenue. CoBpeMeHHBIE TPOOJIEMbI aCTPOHOMUH.

I'naBa 10. O6o0maronee NOBTOpPeHUE

87 | Urorosas padora B ¢popmate EI'D. 29 nenens

88 | Ananms koHTpONBEHOU paboThl. [ToBTOpenue "Kunemaruka, Junamuka" 30 nenens

89 | [NoBTopenue "CraTuka, ruipocTaTuka’” 30 Henens

90 | IToBTOpenue "3aKoOHBI COXpaHSHUS" 30 Hemens

91 IToBTOpenue "Pemnienne kKaueCTBEHHBIX 3aa9 MEXaHUKN" 31 gHenensa

92 [loBTOpenue "Pemenne pacueTHBIX 3a/1a4 MEXaHHUKH C SIBHO 33JaHHOM 31 Hexens
(huznueckor Moseneio. "

93 | [NoBTOpenue "MoekynspHas Gpusuka' 31 Henens

94 | IloTopenue "Tepmoannamuxa” 32 Hepens

95 | ITorTopenue "BrnaxxHOCTH BO3my3a" 32 Hepens

96 IToBTOpenue "PemeHne kauecTBEHHBIX 3a1a4 "MonekysipHas pu3uka u 32 Henens
TepMOAWHAMHUKA"

97 IToBTOpenue "Pemenne pacueTHBIX 3a1a4 "MonekynsapHas pu3uka u 33 Henens
TEpPMOJAMHAMHUKA C SIBHO 3aJJaHHON (hU3NIECKON MOIEIbI0"

98 | IToTopenue "DnekTpocTatuka. [1ocTOSTHHBIN TOK" 33 Henmens

99 | INoBTopenue " MarHuTHOE NONIE. DIIEKTPOMATHUTHASI MHTyKIUs" 33 Henmens

100 | IToBTOpeHue "PelieHre KaUECTBEHHBIX 3aa4 3JCKTPOINHAMUKH" 34 mepens

0 [ToBTopenue "Pemenne 3amad "DinekTpoauHAMUKA" C SIBHO 3aT1aHHOM

101 N " 34 Henmens
(hu3mIecKOl MOJIEITBIO

102 | OGobmaromMiA ypok 34 Henens




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usuka, 10 kinacc/ Msxumes I'.51., byxosues b.b., Corckuii H.H. non penakumeii [TapdentoeBoit
H.A,, AKunoHepHoe 00111eCTBO «M3narenbeTBO «IIpocBemienne»
» ®uswnka, 11 kmace/ Mskumes I'.J1., ByxoBues b.b., Uapyrun B.M. nox penakmueii [TappeHTheBoii
H.A., Akunonepsoe o6mectso «M3narensbctBo «lIpocsemienne»

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://lesson.edu.ru/03/07
https://www.vascak.cz/physicsanimations.php?l=ru
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