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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o gu3suke Ha YpoBHE CpeIHEro 001ero oopa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUMN K
pe3yJbTataM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOW Mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a takxe ¢ yuéToMm
dbenepanibHON paboueit mporpamMmbl BocruTaHus W KoHmenmuu mpemnojaBaHus ydeOHoro mpenmera «dDu3nka» B
oOpa3oBaTenbHBIX Opranu3anusx Poccuiickoit @enepariuu, peaau3yoX OCHOBHbIE 00pa30BaTeIbHBIE MPOTPAMMBI.

[IporpaMmma 1o ¢u3uke ompeneiser o00s3aTeNbHOE NPEIMETHOE COJAEPKAHMUE, YCTAHABIMBAET PEKOMEHIYEMYIO
IOCJIEI0BATEIbHOCTh U3YUYEHUSA TEM M Pa3lieloB Y4eOHOTo IpeaMeTa ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIPEAMETHBIX
CBA3E€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX oOcoOeHHocTe oOydaronuxcs. Ilporpamma mno ¢usuke npaér
MPEAICTABICHUE O LENAX, COACPHKAHUM, OOIIEH cTpareruu oOydeHHs, BOCIIMTAHUS U Pa3BUTHUS OOYYaIOIIMXCS CPEICTBAMU
yueOHoro npenMera «Puznka» Ha yriryoJéHHOM ypOBHE.

N3ydyenune xkypca Qu3uku yriiyoa€HHOro ypOBHS IMO3BOJISIET peajln30BaTh 3aJayd Mpo(ecCHOHATBbHOM OpUEHTAlMH,
HAIpaBJICHO Ha CO3JaHME YCIOBUM MJIi NPOSBICHUS CBOMX HMHTEIUIEKTYalIbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaXKIbIM
oOy4Jaronumcs, KOTopble He0OXOAUMBI JIJIsl MPOAOJLKEHUSI 00pa30BaHUsl B OPTaHU3ALUAX MPOPECCUOHATBHOTO 00pa30BAHUS
MO Pa3INYHBIM (PU3UKO-TEXHUIECKUM H UHKEHEPHBIM CIIEUATbHOCTSIM.

B nmporpamme no ¢usuke OnpenesstoTcs IIaHHPYEeMble pe3ysbTaThl OCBOCHHS Kypca (M3MKH Ha YPOBHE CPEIHEro
o0uiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIE, IpeAMEeTHBIE (Ha yriayO0néHHOM ypoBHe). HayuHo-MeTonomornueckoi
OCHOBOHM ISl pa3pabOTKKM TpeOOBAHMM K JIMYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pe3yJjbTaTaM OOydarouiuxcs,
OCBOMBIIMX IMporpamMmy no (u3MKe Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHs Ha YINIyOJEHHOM YpOBHE, SBISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

[Iporpamma no pusuke BKIIOYAET:

IUTaHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (GU3MKHU Ha YriayOJIEHHOM YpPOBHE, B TOM UHMCJE NMPEAMETHBIE Pe3yNbTaThl
o rogam oOy4YeHus;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[IporpaMmma 1o Qu3nMkKe UMEeT NPUMEPHBIA XapakTep M MOXKET ObITh HCIHOJB30BaHA YUYUTENAMHU (GUBUKH I
COCTaBJICHUS CBOUX pabOYUX MPOrPaMM.



[Iporpamma mo Qu3uke HE CKOBBIBAET TBOPUYECKYIO HHHUIIMATHBY YYMUTEICH M MPENOCTAaBISET BO3MOXKHOCTH IS
peaiv3alii Pa3IUYHBIX METOJAMYECKUX TOAXOA0B K TMPEnojaBaHui0 (PU3MKKM Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
COXpaHEHUs1 003aTENBHOM YaCTH COIEpKAHMS Kypca.

dus3uka Kak Hayka 0 HanboJjiee oOLMX 3aKOHAaX MPUPObI, BHICTYIIAsl B KAUYECTBE yU€OHOTO MpEeMETa B IKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatoiiem mupe. [IIkonbHbIN Kypc QU3HKH — CHCTEMOOOPa3yIOmUn st
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE TMPOIIECCOB U SBIICHUM,
M3y4aeMbIX XuUMUeH, Ouonoruei, ¢usnueckoil reorpadueit u actpoHomued. lcmonp3oBaHue M aKTUBHOE NPUMEHEHUE
(¢u3NYECKUX 3HAHUN ONPENENNIO XapakTep U OypHOE pa3BUTHE pPAa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpreTHKH,
TpPaHCIIOPTa, OCBOCHMSI KOCMOCA, IMOJIyYE€HHs HOBBIX MaT€pUaJIOB C 33JaHHBIMHU CBoiicTBamH. M3yueHue pusmku BHOCUT
OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromerocs, B (OpMHUpPOBAHUE YMEHHIA
MPUMEHATh HaY4YHbI METOJI IO3HAHUSI IPU BBITIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBy Kkypca (u3MKH Ha ypOBHE CpEIHEro OOIIero 0O0pa3oBaHUsl MOJOXKEH Pl HUACH, KOTOpPhIE MOKHO
paccMaTpyuBaTh Kak IPUHLMIILL €70 IIOCTPOCHMUS.

Hoesa yenocmuocmu. B cCOOTBETCTBUU C HEN KypPC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX
pazzienoB (PU3HKH, BKIIOYAET KAK BOIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEH MaTepuan Kypca (DU3UMKU OOBEIUHEH BOKPYT (PU3HUECKUX TEOPHUI.
Benymum B kypce siBisieTcs: GopMUPOBaHKE PEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BELLIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzauus NpenanoyiaraeT MCIOJb30BaHUE T'YMAHUTAPHOIO MOTEHIMANA (U3HYECKOM
HAyKH, OCMBICIIEHUE CBS3M Pa3BUTUS (DU3UKU C Pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKHUMH, HDABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoesn npuknaonon nanpaenennocmu. Kypc pusukn yriiyOoJ€HHOro ypoBHS IPEAIOJaraeT 3HaKOMCTBO C IIMPOKHUM
KPYI'OM TEXHUYECKHX M TEXHOJIOTMYECKUX IPUIIOKEHUN M3YUYEHHBIX TEOpUM M 3aKOHOB. IIpu 5TOM paccMmarpuBarorcs Ha
ypOBHE OOIIMX MPEICTaBICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konozuszayuu peanusyercs NMOCPEICTBOM BBEICHUS JJIEMEHTOB COACPKAHUSA, MOCBSAIIEHHBIX JKOJIOTUYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OOCYyXIeHus npobiem
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.



OcBoeHue conepkaHusi MPOrpaMMbl MO (PU3UKE JOJKHO OBITH MOCTPOEHO HA MPUHIUIIAX CUCTEMHO-AESTEIbHOCTHOTO
nonxona. s Gusuku peanuszanusi STUX TPUHLIUIIOB 0a3UpyeTcs Ha UCIOJIb30BAaHUHM CaMOCTOSITEIBHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JeHCTBYIoero (akropa ydeOHoro mpoiecca. s yriyOJI€HHOrO ypOBHS — ATO CHCTEMa CaMOCTOATEIbHOTO
YUYEHHUYECKOTO0 SKCIEPUMEHTa, BKJIIOYAIOLIEr0 (PpOHTANIbHbIE YYEHMUYECKHE OIBIThI MPU H3YYEHUH HOBOTO MaTepuarna,
nabopatopHbie paboThl U paboThI pakTUKyMa. [Ipu 3TOM BO3MOKHBI J1Ba crioco0a peanu3ai PU3nIecKoro npakTukyma. B
MEPBOM CiIy4ae MpakTUKyM mpoBoauTcs 6o B koHie 10 u 11 kmaccoB, nu00 mocie mepBOro W BTOPOTO MOIYTOJUIl B
KaXXIOM M3 3TUX KiaccoB. BTopoii coco0 — 310 uHTerpamus padoT NpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX paboT, KOTOPHIE
POBOJISTCS B Ipoliecce u3ydeHus: pasnena (temsl). [Ipu 3ToM moj paboramMu mpakTUKyMa MOHUMAETCS CaMOCTOSTEIbLHOE
HCCIJIEJOBaHKE, KOTOPOE MPOBOAUTCS 110 PyKOBOJICTBY CBEPHYTOr0, 0000LIEHHOTO BUa 0€3 MoIaroBoi HHCTPYKIIUH.

B nporpamme no gu3uke cucteMa y4eHUYECKOro 3KCHEPUMEHTA, JJA0OPATOPHBIX pabOT M MPAKTUKyMa IMpeACcTaBiIeHa
€IMHBIM TiepeuHeM. BbIOOp TeMaTuku AJisi 9TUX BUAOB YUYCHHUECKHX MPAKTUYECKHX PaOOT OCYIIECTBIAECTCA YYaCTHUKAMHU
o0pa30BaTeNbHOr0 MpoIecca UCX0Ad U3 0COOEHHOCTEN MOYPOUYHOTO IUIAHMPOBAHUS U OCHAlleHUs KabuHera usuku. [Ipu
ATOM 00€eCIeunBaETCs OBJIAJICHUE OOYYAIOIIUMUCA YMEHUAMH IPOBOAUTDH NPSIMbIE U KOCBEHHBIE M3MEPEHMUSI, NCCIIETOBaHUS
3aBHCUMOCTEHN (PU3NYECKUX BETUYMH U TIOCTAHOBKY OIBITOB IO ITPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuWE ynensieTcsl PEIICHHIO0 PacuéTHBIX WM KaueCTBEHHBIX 3amad. Ilpu sTom mns pacd€THBIX 3amay
MIPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33JJaHHON M HESBHO 3aJJaHHON (PU3UYECKOM MOJIENbIO, MO3BOJISIOUIUME MPUMEHSTh
M3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTrO pasjesa Kypca, TaKk U MHTETpUpYsl MPUMEHEHUE 3HAHUN U3 pa3HbIX
pa3nenoB. [Ins KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBISIIOTCS 3a/JaHusi Ha OOBSCHEHUE/NpEeNCKa3aHue MpPOTEKaHUsS
(¢u3nUecKuXx SBJICHUI U TMPOLECCOB B OKpPYXAIOLIEH XU3HMU, TpeOyrolne BbIOOpa (PU3NYECKOM MOAENU ISl CUTYalUH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimu GI'OC COO k maTepuaibHO-TEXHUYECKOMY 00ECIIEUeHHUIO YU4eOHOTO Mpolecca Kype
¢bu3uku yrayOJéHHOrO YPOBHS Ha YPOBHE CpeHEro oOIiero oOpa3oBaHHUsS JOJDKEH M3Yy4aThCs B YCIOBUSX MPEIMETHOTO
kabunera. B xabunere pusuku H0MKHO OBITH HEOOX0aUMOE JabopaTopHOE 000PYIOBAHUE ISl BHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3MKe YYEHHUYECKHX OIBITOB, JTAOOPATOPHBIX pabOT M padOT MPAKTHKyMma, a Takke JEMOHCTPALlMOHHOE
obopyoBaHue.



JlemoHCTpanmroHHOe 00OpyAoBaHuE (POPMUPYETCS] B COOTBETCTBUU C MPHUHITUIIOM MHUHHMAJIBHOW JTOCTATOYHOCTH H
oOecreuynBaeT TOCTAaHOBKY TMEPEUUCICHHBIX B TpOrpaMme Mo (PHU3MKE KIIOYEBBIX JEMOHCTpAIUi JUIsl WCCIICIOBAHMS
M3Yy4aeMbIX SIBJICHUU U TPOLECCOB, IMIUPUUECKUX U (DyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe o0O0OOpyJOoBaHUE JUIsI YYEHUYECKHX MPAKTHUUYECKUX padoT QGopMUpYyeTCsi B BHUAEC TEMaTHYECKUX
KOMILIEKTOB W OO0eCredYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaThdecKue KOMITIEKTHI
nabopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM HCITOJIb30BAHWHM AHAJIOTOBBIX M ITH(PPOBHIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHLHBIX CHCTEM B BHJIE TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWEe HHTEpeca M CTPEMJICHHS OOYyYalolUMXCsi K HaydHOMY W3YYEHUIO TMPHUPOJbI, Ppa3BUTHUE UX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYyYHOM METOJAC ITO3HAaHWS W (OPMHUPOBAHWE WCCIICIOBATEIHCKOTO OTHOIICHUS K
OKPYAIOIIUM SIBJICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa U3y4YeHHs] OCHOB CTPOCHUSI MaTepuu U (PyHJaMeHTaIbHbBIX
3aKOHOB (DU3HKHU;

dbopMHupoBaHrE YMEHUI OOBSCHATD SBICHUSI C UCIIOIh30BaHUEM (DM3NYECKUX 3HAHWA U HAYYHBIX JIOKA3aTEIHCTB;

dbopMupOBaHUE TIPEACTABICHUHA O POIH (GU3HKH JJIS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oyayiiei nmpopecCuoOHAIbHON NESITeIbHOCTH, CB3aHHBIX C (DU3UKOH,
MOATOTOBKA K JTaJTbHEHIIIEMYy 00YUYEHHUIO B 9TOM HAIPABJICHUH.

JlocTiwkeHre JTHX Telied o0ecrieuynBaeTCs PEIICHHEeM CIECAYIONUX 3aJad B IMpoIecce M3y4YeHUs Kypca (U3UKA Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHuUs:

MPUOOPETEHUE CUCTEMbl 3HAHUU 00 OOHMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIOYAs MEXaHUKY,
MOJIEKYJIAPHYIO (DU3UKY, TIEKTPOAMHAMHUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTPOPU3UKH;

dbopMHupoBaHrE YMEHUN MPUMEHSATh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS (PU3NYECKUX SBJIICHUNA B TIPUPOAC W JIIS
MIPUHATHUS TPAKTUICCKUX PEIICHUN B MIOBCETHEBHOMN YKU3HU;



OCBOEHHE CIOCOOOB pEelIeHHs Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOM (PU3NYECKON MOJEINbIo, 3a/1a4, MOApPa3yMEBaOIINX
CaMOCTOSITENIbHOE CO37aHhe (PU3UYECKOW MOJENH, aJeKBATHOM YCIOBUAM 3aJadd, B TOM 4YHUCJIE 3aJa4 HHXKXEHEPHOTO
XapakTepa;

NOHUMaHue (U3MYECKUX OCHOB M MPUHIIUIOB JIEUCTBUSI TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX
BIIMSIHUS HA OKPY’KAIOIIYIO CPENY;

OBJIAJICHHE METOJaMH CaMOCTOSITEIBHOTO IJIAaHUPOBAHUS W TPOBEACHHUS (U3MUYECKUX HKCIEPUMEHTOB, aHANIM3a U
MHTEpIIpEeTaluy HHHOPMAIIUH, OTIPEICTICHUS TOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

CO3J]aHUE YCIIOBUH JJIs Pa3BUTHSI YMEHHM MPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUECKON e TEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM MpodheCcCHOHATBHOM IeATENbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrinyOn€HHBIA ypOoBEHb U3yueHUs yueOHoro npeamera «dusuka» Ha
YpPOBHE CpeHero oOuiero oOpa3oBaHUs BbIOMpaeTcs OOyYarOUMMUCS, TJIAHUPYIOUIMMU MPOJOJDKEHHE O0pa3oBaHUS IO
CHELHUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

Ha uszyuenue ¢usuku (yriyOn€HHBIN ypOBEHb) Ha YpPOBHE cpeiHero odmiero odpazoBanus orBoautcs 340 yacos: B 10
kiacce — 170 vacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEINIO).

[Ipemyaraempiii B mporpaMme 1o (U3UMKE TMepedyeHb JadOopaTOpHBIX UM NPAKTUYECKUX pabdOT  SIBISETCS
PEKOMEHJIOBAaHHBIM, YUYHUTENb JI€JaeT BbIOOP MpPOBEIEHUS JAa0OPATOPHBIX PadOT U OMBITOB C YYETOM HHIMBHIYaTbHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uzuka — dyHAaMEeHTalIbHAs Hayka O npupoje. HayuyHblii MeTON MO3HAHHMS U METO/AbI MCCIEAOBAHUS (HU3MUECKUX
SIBJICHUM.

DKCHEpUMEHT B TEOPHs B TIpOIlecce Mo3HaHUS TPUpoIsl. HabmroaeHue u SKCiepuMeHT B (U3HKE.

Cnoco0bl u3MepeHus: (PU3MYECKUX BEIUYHMH (AHAJIOrOBBIE M LIM(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JTATYUKOBBIE CUCTEMBI).

[TorpenrHocTu U3MepeHUt GU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3MYECKUX SBJICHUN M MPOIECCOB (MaTepuaiabHas TOYKA, aOCOJIIOTHO TBEPAOE TENO, UJeabHas
KUJKOCTh, WJICANIbHBIN Ta3, TOUCUHbIN 3apsn). 'unore3a. ®u3nueckuil 3aKOH, TPAHUIIBI €0 MPUMEHUMOCTH. Du3zndeckas
TeopHusl.

Ponb u MmecTo pusuku B opMUPOBAaHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA, B IPAKTUUYECKON JAEATEIHHOCTHU JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepeHnue cuibl TOKa W HaNpsDKEHUS B IENMM TOCTOSIHHOTO TOKa TPU TOMOIIM aHAJOTOBBIX M IU(POBBIX
M3MEPUTENBLHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoit jabopatopuedt mo ¢usuke. [Ipumepsl uzmMepeHus (QU3NYECKUX BEIMYUH TPHU TMOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe apmxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEeHUA. ChcTeEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €0 NPOECKIIMU HA OCH CUCTEMBI KOOPANHAT. TpaeKTOpHsI.



[Tepemenienue, CKOpOCTh (CpenHsIsi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MAaTEPUAIbHON TOUKH, UX MPOCKIUU
Ha OCHU cucTeMbl KoopauHat. ClloXKeHre MepeMENIeHUH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSAMOJINHENHOE IBUKEHNE. 3ABUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MIYyTH
MaTepHAIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoOomHOE mameHue. YCKOpeHHWe CBOOOMHOTO mMajaeHus. JIBrkeHwe Tenia, OpOIIEHHOTO IMOJA YIJIOM K TOPH30HTY.
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUATBHOU TOYKH OT BPEMEHHU U UX TpaduKH.

KpuBonmuueinnoe nBuxeHue. J[BUKEHHME MATEPUAIBbHOW TOYKM 110 OKPYKHOCTH. YTIJIOBask M JIMHEWHAs CKOPOCTb.
[lepuon u yactora obpaiienus. LleHTpocTpeMurensHoe (HOpMaAIbHOE), KacaTebHOE (TaHT€HIIMAIBLHOE) U MOJTHOE YCKOPEHHE
MaTepUAIbHON TOYKH.

TexHnYeCcKre yCTPOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: CIIUAOMETP, ABHKEHUE CHAPSJO0B, LIEHHBIE, IECTEPEHYATHIC
1 peMEHHBIE Mepelauyu, CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopenb cucteMbl OTCUETA, MILTFOCTPAIUS KHHEMATHUYECKUX XAPAKTEPUCTUK IBUKEHUS.

CriocoObl uccie10BaHusl IBU>KECHUM.

NnmrocTpanus mpeaenbHoro nepexoaa 1 u3MepeHue MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBanye ABUKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEKEHHOM POCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

[TpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEN, TPAEKTOPHI, CKOPOCTEU NBMKEHUS OJJHOTO M TOTO K€ TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJBIO ONPENEIICHUS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus Ipu MPSMOJIMHENHOM paBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBH)KEHUH.

N3mepenne yckopeHus CBOOOIHOTO NafeHUs (PEKOMEHI0BAHO MCTIOb30BaHue MU(PPOBOI J1ab0paToOpun).



N3yyenune paBuXKEHUs Tena, OPOIIEHHOTO TOPHU3OHTAIBHO. [IpoBepka THUIIOTE3Bl O MPSAMOW MPOMOPIUOHATBHON

3aBUCUMOCTHU MCKAY AAJIbHOCTBIO 10JIETa U HaYaJIbHOM CKOPOCTBIO TCJIA.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH € ITIOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IIEpro/ia 00pallleHns KOHUYECKOr0 MasgTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuka.

IlepBsiii 3akoH Hprorona. MiHepuumaneubie cucremsl otcuéra. [Ipuanun otHocutensHocT ['anunes. Henmnepunanbubie

CUCTEMBbI OTCUETA (OTpeIeTIeHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuy Cull.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh TPABUTAIMOHHON U MHEPTHOM MacCCHhlI.

Cuna TsKecTH. 3aBHCUMOCTh YCKOPEHHS CBOOOIHOTO ITaJICHHS OT BBICOTHI HAJ IOBEPXHOCTHIO IIAHETHI M OT

FGOFpa(i)HqGCKOﬁ IMUPOTHI. ]_—[BI/I)KCHI/IG HEeOECHBIX TEJ U UX CIIYTHHKOB. 3aKOHbBI Kenﬂepa. HepBa;I KOCMHUYCCKAA CKOPOCTh.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMXKyIerocs ¢ yCKOpeHUEM.
Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHHsI CKOJIb)KE€HHA W cuia TpeHus nokos. Kosdduument tpenus. Cuna

COIIPOTHUBJICHUA ITPU ABUXKCHHUHU TCJIA B JKUJIKOCTHU UJIN I'a3c, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTCIIbHOT'O IBUKCHHUAI.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuia Apxumena.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKHUE MTPOIECCHI: MOAMMITHUKHI, TBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpauuu.

HaOnronenue aBM»KeHUs T€Jl B MHEPIIUATIBHBIX U HEMHEPIIUATIBHBIX CUCTEMAaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne AByX IUJIMHAPOB WM IIAPOB Pa3HON MACChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEILHO HEWHEPIIMATIbHOU

CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCUCTBYIONIEH NPWJIOKEHHBIX K TEIy CHJI C IMPOU3BEACHHEM MacChl Teja Ha €ro yCKOpEHHE B

VHEPLUAJIBbHOU CUCTEME OTCYETA.

PaBencTBO CHJI, BOBHUKAOIIUX B PC3YJIbTATC B3aHMOHeﬁCTBHﬂ TCII.



N3mepenne mace 1no B3auMoOJIEUCTBUIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOIbEME U TTAJICHUH.

LleHTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOAEHCTBYIONIEN CHII TPU ABMKEHUHU OpyCKa IO HAKJIOHHOM IJIOCKOCTH.

[IpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHH JIBI)KEHUS OpYyCKa M0 HAKJIIOHHOM MIIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BOSHUKAIOIIMUX B MIPYKUHE U PE3UHOBOM 00paslie, OT UxX JAepopMaluu.

N3ydenune ABUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIETKUN OJI0K.

H3mepenne ko3hduirmeHTa TpeHus Mo BEIMYNHE YIIIOBOr0 KoddduireHTa 3aBucuMoct Frp(N).

UccnenoBanue nprxeHus Opycka 1Mo HAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM KO3(PPUITUEHTOM TPEHUS.

N3ydenune nBMKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpoe Teno. [locTynarenbHoe U BpallaTeabHOe ABMKEHUE TBEPAOTO Tena. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpauieHus. [Ineuo cunbl. ClioxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: KPOHIUTENH, CTPOUTENBHBIM KpaH, pemeETdyaTsie
KOHCTPYKIIMH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! pasHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



KoHcTpynpoBanue KpOHIITEWHOB U pacd€T CUII yIPYTOCTH.

N3ydenne ycToMdnBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mmexanuxe.

HMIitynbsc MaTepualbHON TOYKHM, CUCTEMBI MaTEpHANIBHBIX TOoUeK. LIeHTp Macc cucTeMbl MaTepuainbHbIX TOUeK. Teopema
0 IBU)KEHUU LIEHTPA Macc.

NMnynibe CHIIBI M1 N3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

MoMeHT umnyiibca MaTepuaibHOM TOUKU. IIpeacraBienne o CoOXpaHEeHUM MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX IOJISAX.

PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padbOThl CUJIBL.

MoOUIHOCTB CUIIBI.

Kunernueckas sHeprust MaTepragbHON TOUkH. Teopema 00 U3MEHEHUH KUHETUYECKOM 3HEPTUN MaTepruaIbHON TOUKH.

IloreHuManbHple W HENOTEHLMAIbHBbIE CWIbl. [loreHnmaneHas oHeprus. lloTeHuumanbHas SHeEprus  yopyro
nepopMupoBaHHON HpyxuHbl. [loTeHIManpHas SHEprus TejJa B OJHOPOAHOM TpaBUTALMOHHOM moje. [loreHuuanbHas
SHEPrus Teja B IPABUTAIMOHHOM IOJIE OAHOPOJHOIO mapa (BHYTpHU M BHE 11apa). Bropas kocmuueckas ckopocTh. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBsi3p pabOThl HEMOTEHLUMAJIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOM 3HEpPrUU CHUCTEMBbl Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKON SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyuM 11 HA€ATbHON )KUJIKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET, KONEP, NMPYKUHHBINA MHUCTOJIET,
TUPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

HN3mepenune MOITHOCTH CHUJIBL.



H3meHeHue sHepTuu Telia NPy COBEPLICHUHN paOOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOW M MTOTEHUHUAIBHOW SHEPrUM NPU IEUCTBUU HA TEJIO CHJIBI TSKECTH WU CHUJIBI
YIPYTOCTH.

CoxpaHeHue dHEePTUH NMPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

W3mepenue CUiTbl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccenenoanue coXxpaHeHNs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3MepeHne KNHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIUATBHON SHEPTUH MPYKUHBI C pa0OTOM CHUJTBI TPEHUSL.

Omnpenenenre pabOThI CUIIbI TPEHUS TIPU IBU)KEHUU TeJla 110 HAaKJIOHHOM MIIOCKOCTH.

Pa3znes 3. MoJsiekyJIsipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OcHOBHBIE TIOJIOKEHHSI MoJIeKyJisipHO-KuHeTndeckoil Teopun (MKT), ux omnsiTHOoe oOocHoBaHue. [uddysus.
bpoyHoBcKkoe aBMKEeHUE. XapaKTep ABWKEHUSA U B3aUMOJICHCTBUS YaCTUIl BenlecTBa. Moenu CTpOeHUs ra30B, KUJIKOCTEH 1
TBEPABIX TEI M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojeieil. Macca u pa3mepsl MoJiekyl (atoMoB). KonmaecTBo
BeniecTBa. IlocrosHHas ABoraspo.

TennoBoe paBHoBecue. TemnepaTtypa u cnocoOsl e€ uzmepenus. [llkana remnepatyp Llenbcusi.

Mogens uaecanbHOrO rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPHH: YaCTHLBI Ta3a ABWKYTCS XAOTUYECKH U HE
B3aMMOJICHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbI. YpaBHeHHe MenneneeBa—Kiamneiipona. AGcontoTHas TemriepaTtypa (mkana temmneparyp KenpBuHa).
3akon JlanpToHa. M30mporeccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p MEXIYy NABJICHUEM U CPEIHEM KHUHETUYECKOW SHEPrued MOCTYINATEIBHOTO TEIUIOBOTO JBHKEHHUS MOJIEKYJI
UJEANBHOTO ra3a (OCHOBHOE YPABHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU UIECAIBHOTO rasa).



CBsi3p  aOCOMIOTHOM  TeMImepaTypbl TEPMOAMHAMUYECKOW CHCTEMBI CO CpeAHEH KHHETHYECKOW JHepruen
MOCTYNATEIBLHOIO TEIIOBOTO JIBMXKEHUS €€ YACTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETP, OapOMETp, MOJyYeHHE HAHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu ABUXKEHHUS YaCTUI] BEIIECTBRA.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddys3us xuakocTei.

Mogens onbita llTepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpucTalTn4ecKuX PereToK.

Habutoienue u ncciaenoBaHue U30MpoIECcCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

WccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHS MPU TEIJIOOOMEHE MEXTY TOPSUYEH U XOJIOAHOM BOJIOM.

N3ydenune nzorepMuueckoro mpoiiecca (peKOMEHI0BaHO UCTIOIb30BaHUE LIUGPOBOIL 1abopaTopun ).

N3ydyeHnne n30xopHOTo npoiecca.

N3ydenune nzobapHOTO Mporecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckast (TZl) cucrema. 3agaHue BHEMIHMX YCIOBUM Jii TEPMOJMHAMUYECKON cHCTeMbl. BHemHue u
BHYTpPEHHHE MapameTpsbl. [lapaMeTpbl TEpMOJIUHAMUYECKOW CHUCTEMbI KaK CPEIHUE 3HAYEHUS BEJIMYUH, OMUCHIBAIOIIUX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMomumHamuikyd. CamMompou3BOJIbHAS pelakcaluss TEPMOJAMHAMUYECKOM CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mopenp uaeanpHOro rasa B TEPMOAMHAMHMKE — CHCTEMA ypaBHEHHU: ypaBHeHue MenaeneeBa—Knanenpona u
BBIPAKECHUE I BHYTPEHHEW DHEPrUU. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIM: HU3Kasg KOHIIEHTPALMS YacTHUILl, BBICOKHE
TeMnepaTypsbl. BeipaxkeHue 151 BHyTPEHHEW 3HEPTUU OAHOATOMHOTO UAEAIbHOTO rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue padoTsl o rpaduky mnporecca Ha pPV-auarpaMme.

Temnonepenada kak crmocod W3MEHEHUS BHYTPEHHEH SHEPTUH TEPMOJIMHAMHYECKON CHCTEMBI 0€3 COBEPITICHUST PabOTHI.
KonBekuusi, TEIIONpoBOIHOCTD, U3ITYYEHHE.

KomnuectBo Tennorel. TemnoéMkoCTh Tena. YaenbHas U MOJISIpHAas TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa.
VYaenbHas TeruioTa cropaHusi TomuMBa. Pacd€r koimyecTBa TEIUIOTHI mpu Temonepenade. [lonsrue o6 amanabatHOM
IpoLECCe.

IlepBblil 3aKOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KonudecTBo TemoTsl M paboTa Kak MeEpbl HW3MEHEHUS
BHYTPEHHEW YHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHUKM Ul PABHOBECHBIX MPOLIECCOB: 4Yepe3 3aJaHHOE pPABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHUYECKOM CUCTEMbI TPOXOJIUT €AMHCTBEHHAs aauadaTa. AOCOIIOTHAs TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY /1JISI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO NEpeAaTh TEIIOTY OT 00Jee XOJIOHOIO
Tena Kk 0osee HarpeTomy 0e3 komrieHcaruu (Knaysuyc). HeoOGpaTuMoCTh PUPOIHBIX TPOLIECCOB.

[TpuHnmbe! nevctBus TeruioBbix MamuH. KIT/.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTUYECKUE ACTIEKThI HCTIOJIb30BAHUS TEIIOBBIX ABUTATENEH. TEIIOBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuYecKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MTPOLIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, AU3EIbHBIA U KapOIOpaTOPHbBIN
JIBUTaTelv, apoBasi TypOMHA, MOJYYEHUE CBEPXHU3KUX TEMIIEPATYpP, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C UCIOJIb30BaHUEM
TEIJIOBOTO HAcOCa, yTHIIN3AIUS OMOOPTaHWYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHneHune TeMiiepatypsl py ainadaTHueCKoM PacIIupEeHUH.

Bo3znymiHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHUST BHYTPEHHEN YHEPTHUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnuvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y ieiabHas TeioTa napooOpa3oBaHus.

HacelieHHble W HEHachllleHHbIe TIaphl. KauecTBeHHass 3aBUCUMOCTD TIJIOTHOCTH M JIaBJICHUSI HACBIIIEHHOTO Tapa oOT
TEeMIIepaTyphbl, UX HE3aBUCUMOCTh OT O00BbEMA HACBHIIICHHOTO Mapa. 3aBUCHUMOCTbh TEMIIEPATYphbl KUIEHUS OT JABJICHUS B
AKUJTKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHH30TPONMS CBOMCTB KpuctamioB. [liaBieHue u
KpUcTaJUIh3anus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

Hedopmaruu TBEpOTO Tena. Pactsokenne u cxxatue. Casur. Moayns FOnra. [pegen ynpyrux nedopmaruii.

TerioBoe pacummpenue XUIKOCTEH U TBEPABIX TeJl, 00bEMHOE U JIMHEWHOE paclIidpeHue. AHTAPMOHU3M TETIOBBIX
KoJIeOaHUM YacTUIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACIIMPEHUS Te (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEpPrUK B (pa30BbIX NMEPEXOIAX.

VYpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTskeHue. Koadduiment moBepxHocTtHOro HatspkeHus. Kanwispuele siBneHus. [laBineHue mop
HCKPUBJIEHHOM MOBEPXHOCTHIO XKUAKOCTU. PopMmyna Jlamaca.

TexHu4yeckre yCTpoONUCTBa M TEXHOJOTHUECKUE MPOIECCHI: KUJIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHUaIbI.

Jemoncmpayuu.

TerutoBoe pacmupeHue.



CBoiicTBa HACBHIIIEHHBIX MMAPOB.

Kunenune. Kurnenue npu noHM>XEHHOM TABJICHHH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopenu HEeHbIOTOHOBCKOM KHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsl gedopmanmii.

Habmronenue mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MepeHne yaenpbHOM TEMI0ThI IJIABJICHHUS JIbJA.

N3ydenune CBOMCTB HACHIIIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3/IyXa U OLIEHKA MACChl ITapOB B MOMEIIICHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMOCTH JieopMaiiii pe3nHOBOr0 o0pasiia OT MPUII0KEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3aluus Ten U €€ NPOSIBICHUA. DJEKTpuueckuid 3apsia. [IBa Buma snekTpuueckux 3apsaaoB. [IpoBoaHuku,
JUAJIEKTPUKHU U TIOJTYIIPOBOAHUKHU. DIEMEHTAPHBINA STIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOT0 3apsija.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero neicTere Ha JIEKTPUUYECKHAE 3aPSAbI.



Hanpspoxk€aHocTs anexktpudeckoro moss. [IpoOHsrit 3apsia. JInHun Hanps>KEHHOCTH 3IIeKTpUUecKoro noist. OqHOpoAHOE
AIEKTPUUYECKOE TI0JIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOIO IMOJdsA. Pa3HOCTh MOTEHIMANOB W HampspkeHue. lloTeHuunanbHas sHeprus
3apsiia B DJIEKTpOCTaTUYECKOM Tosie. [loTeHnman snekTpoctaTudeckoro mois. CBA3b HANPSKEHHOCTU TOJIL U Pa3HOCTH
MOTEHIUAJIOB JIS 3JIEKTPOCTATUYECKOr0 MOJs (KaK OJHOPOAHOTO, TaK U HEOJHOPOJHOTIO).

[IprHIMI Cynepno3ULIAN dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsaa. [lome paBHOMEpHO 3apspkeHHON cdeprl. [loe paBHOMEPHO 3apsDKEHHOTO MO 00BEMY Iapa.
[Tone paBHOMEpPHO 3apsDKEHHON OECKOHEUHOM TUIOCKOCTH. KapTuHbl JHMHUM HanpsOKEHHOCTH ATUX TOJIEH U
OKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsI0B.

JIMDAEKTPUKY B AJIEKTPOCTATUYECKOM T0JIE. [IManeKkTpuueckas MpOHUIIaeMOCTh BELIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPA.

[TapannensHOe coenMHEHNE KOHIeHcaTopoB. IlocnenoBarenbHoe COEAUHEHNE KOHACHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOpa.

JIBMKEHME 3apsSyKEHHOW YaCTHLIBI B OJJHOPOIHOM JJIEKTPUUYECKOM IIOJIE.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: AIEKTPOCKOIL, JJIEKTPOMETP, IJIEKTPOCTATUYECKAs 3AINTA,
3a3eMJIEHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCAaTOPhl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

YCTpOUCTBO U IEUCTBUE KOHJICHCATOPA ITIOCTOSHHOM U IIEPEMEHHON EMKOCTH.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAUA TUJIACTUH, PACCTOSHUS MEXAY HUMH U
TUAJIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEll.

HaGnronenue npeBpaiieHus SHEPTUH 3apsDKEHHOT0 KOHICGHCATOPa B SHEPTHIO U3ITyUYCHUS CBETOINO/IA.

N3ydenune npoTekaHus TOKa B LIENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenuie pa3HOCTH MOTEHITMAIOB (HANIPSHKEHUS ) TIPU MTOCIIEIOBATEILHOM COE€IMHEHUN KOHIEHCATOPOB.

Hccnenosanue paszpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcaoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma [J1s y4acTKa Lemnu.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBJIEHUS] OJHOPOJIHOTO MPOBOJHHUKA OT €ro JJIMHBI U IUIOIIAIA
MONEPEYHOr0 CEUCHUS. Y IEIbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapalyIEIbHOE, CMELIAHHOE COCAWHEHUE NMPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JJIEKTPUUYECKUX
nenei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOIHOCTB ANEKTPUUECKOrO TOKA. TernmoBast MOITHOCTb, BhIACIsIEMAst HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONPOTHBICHHE MCTOYHMKA TOKa. 3akoH Oma uisi TOJHOM (3aMKHYTOM) AJIEKTPUYECKON Lenu.
MommHoCTh UCTOYHKKA TOKA. KOpOoTKOE 3ambIkaHue.

Konpnencarop B nenu noCTOSHHOTO TOKA.

TexHUYeCKHE YCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DIICKTPUYECKON
SHEPTHUH.

Jemoncmpayuu.



N3mepeHne cuilbl TOKa U HapsDKEHUS.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT HAIPSDKEHUS ISl pE3UCTOPA, JIAMITbl HAKaJIUBaHUS U CBETOIUO/IA.

3aBUCUMOCTb COIIPOTHBIICHHS LWIMHAPUYECKUX INPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOIO CEYECHHSI U
MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIIEHUS MPU MTOCTOSTHHOM HAIPSKEHUU.

[Ipssimoe nzmepenue J/]C. KopoTkoe 3aMbIKaHN€ raJlbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccenenoBanue pa3HOCTH MOTEHIUAIOB MEK/Y ITOJIOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPaKMUKym.

HccnegoBaHue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JUIsl JIAMITBl HAKAJIMBAHMS.

VYBenuueHue npezesa u3MepeHus amrnepmeTpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanne 3aBucumoctr D/1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aAMBIKAHHH.

HccnenoBanue pa3HOCTH MOTEHIUATIOB MEXK/Y MOJOCAMHU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH TOJIE3HOW MOITHOCTH NCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3uuHbix cpeoax.

DnekTpuyeckas NpOBOAUMOCTb PA3IMYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUSI METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpHUMECHas MPOBOJUMOCTh MOJIYNpoBOAHHKOB. CBoiicTBa pP-—N-mepexoja.
[TorynpoBOTHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. JEKTPOJIUTHYECKas Jucconuanus. OnekTponu3. 3axkoHbl Dapages s
AJIEKTPOJIN3A.



DneKkTpuyecKuii TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENbHBIA pa3ps. PaznuuHbie TUIIBI CAMOCTOSITENBHOTO
paspsaa. Monuus. [1na3zma.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHWE: Ta30pa3ps/IHbIC JIAMIIbI, 3JIEKTPOHHO-IIydyeBas TpyoOKa,
MOJIYIIPOBOJHUKOBBIE MTPUOOPHI: AUOJ, TPAH3UCTOP, (POTOAUO/, CBETOJIMOM, TalbBaHKUKA, padUHUPOBAHUE MEJM, BBIILJIABKA
AIIOMMHUS, YIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTHUBIICHHS] METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 1ekTpoausa Papanes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHeHrE MPOBOAUMOCTH METAJIIIOB U MTOJIYITPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Habmronenue anexTpoiusa.

N3mepenne 3apsaa 0OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCKUl MPAKTUKYM.

Cnioco0bl n3mMepeHust GU3NUECKUX BEIMYMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENILHBIX TPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIUYUH.
OneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNe KOCBEHHBIX M3MEPEHU, UCCIEOBAHUN 3aBUCUMOCTEN (DU3NYECKUX BEITUYUH, IPOBEPKA MPEITI0KEHHBIX
runote3 (BeIOOp M3 pabOT, OMUCAHHBIX B TEMAaTUYECKHUX pas3fesiax «YUCHUUYECKHH SKCIEPUMEHT, JabopaTopHbIE paboTHI,
MPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.



Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C Y4YETOM COJEpIKaTeIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHHI, XUMHUH, Teorpaduu U TEXHOJIOTHH.

MesxicnpeOmemmuvie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBICHUE, HAYyUHBIN (akxT,
runore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpus, HAOIIOJEHHE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peuieHue cuctemsl ypaBHeHuil. Jluneitnas @ynkuus, napadona, runepOosna, ux rpaduku U CBOICTBA.
Tpuronomerpudeckue QYHKIHH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO.
BekTopb! 1 MX MPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe IBMKEHHME B JKMBOW mpupoae, AudpQys3us, ocMOC, TEIIOOOMEH >KHMBBIX OpPIaHHU3MOB,
TEIUIOBOE 3arpsi3HCHUE OKPYXKAIOWICH Cpejbl, YTWIN3alus OMOOPraHWYECKOTO TOIUIMBA JJisl BBIPAOOTKH «TEIUIOBOM» M
ANEKTPOIHEPTHH, NMOBEPXHOCTHOE HATSKEHUE W KAlWUISAPHBIE SBJICHUSA B IPUPOJE, DJIEKTPUYECKHUE SIBJIICHUS B KUBOMU
IIPUPOJIE.

Xumusa: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS Macca, ITOJy4YEHHE
HaHOMAaTEPHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH W Tra3oB, KUAKUE KPUCTAJUIbI, JJIEKTPUYECKHE CBOMCTBA
METAJJIOB, MIEKTPOJUTUIECKAS TUCCOLMALMS, TAIbBAHUKA, DIIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocThb BO3ayxXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHKUe IBUKEHHUH C UCTIOIB30BAaHUEM MEXAHU3MOB, YUET CYXOTro U KUAKOTO TPEHUS B TEXHHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHILITEHH, peléryaTble KOHCTPYKIIMH), WCIIOJIb30BAaHUE 3aKOHOB COXPAHEHMSI MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), JBUTATEIb BHYTPEHHETO CrOpaHus, MapoBas TypOWHa, OBITOBOM XOJOJMIIBbHUK,
KOH/JIMIIMOHEDP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs] 3alIUTa, 3a3€MJIEHHE AJIEKTPONPUOOPOB, Ta30pa3psiiHbIE JaMIIbl, MOJYNPOBOAHUKOBBIE MPHUOOPHI,
raJlbBaHUKA.

11 KUIIACC

Paznen 4. JiaekTpoauHaMH KA.



Tema 4. Maznummnoe none.

B3auMoelicTBHEe TOCTOSHHBIX MAarHATOB M MPOBOJHUKOB ¢ TOKOM. MarHuTHoe noJie. BeKTop MarHUTHOM WHAYKIIHH.
[TpuHIMI CyNEpPNO3UIIMYA MAarHUTHBIX T0JIeH. JIMHUM MarHUTHON MHIYKIIUAH.

MarHuTtHoOE€ 10oJjie TPOBOIHUKA ¢ TOKOM (IIPSIMOTO IIPOBOJIHHMKA, KaTYIIKK U KPyroBoro BuTka). OneIT Ipcresa.

Cuna Amrnepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBlIeHHE U MOJYJib. JIBU)KEHHE 3apsoKeHHOM 4acTHUIBI B OJTHOPOJHOM MarHuTHOM noJie. Pabora
cuibl Jlopenna.

MarnauTHoe noJie B BeuecTBe. DeppoMarHeTuku, rapa- U IMaMarHeTUKH.

TexHuYeCKHe yCTPOMCTBA M TEXHOJIOTUYECKHUE IPOILECCHI: MMPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB,
TE€CTEP-MYJIbTUMETP, FIEKTPOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTtuna nuHUN HHIYKIIME MAarHUTHOTO TIOJIS TIOJIOCOBOT'O M TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTrHa nuHMIl MarHUTHOW MHAYKIWM TOJIS JJIMHHOTO MPSMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA,
KaTYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmronenune aBrKeHUsI My4yKa 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpuHIMT KEUCTBUS DIEKTPOUZMEPUTEILHOTO MPUOOPA MATHUTOICKTPUIECKONU CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopmusie pabomuol, nPAKMUKYM.

HccnenoBanne MarHMTHOTO MOJISI TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoicTB heppOMarHeTUKOB.

HccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenune 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.



Tema 5. dnekmpomaznumnan UHOYKYUA.

SIBneHue 3IeKTpOMarHUTHOW WHAYKUUU. IloTok BekTopa MarHuTHOM wuHAyKuMu. OJIC wHHIyKuMH. 3aKoH
3JIEKTpoMarHuTHOM nHAYyKIMKu Papanes. Buxpeoe anexkrpudeckoe noiie. Toku Dyko.

OJ1C uHayKIMK B TPOBOIHUKE, ABHKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NupykTuBHOCTH. KaTymika MHAYKTUBHOCTH B LEMU NOCTOSHHOIO TOKa. SIBieHne camonHaykuuu. 3/]C caMOnHyKIUu.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4ecKue ycTpOMCTBA U TEXHOJIOIMYECKUE MPOLIECCHl: MHAYKIIMOHHASA M€Yb, COJICHOM, 3allUTa OT 3JIEKTPU3ALUU
TE€J NPU JBUKEHUU B MATHUTHOM T10JI€ 3EMIIH.

Jemoncmpayuu.

HaGnronenue siBIeHus 2I€KTPOMarHUTHOW MHTYKIIUH.

NccnenoBanue 3aBucumocty J/1C HHAYKIIMHA OT CKOPOCTH U3MEHEHMSI MAarHUTHOI'O ITOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEeIHON) TpyOe.

SIBneHue caMOMHIYKIIMH.

Hccnenoanue 3aBucumocty JJ]C caMOMHIYKIUHA OT CKOPOCTH U3MEHEHHUSI CHIIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

WccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

OnpeneneHre MHAYKIUU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue siBICHUS CAMOMHIYKIIMH.

C6opka MOzI€NH 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIcOaHMS.



["apmonunueckue kojeOanus. KruHemMaTnueckoe W JAMHAMHUYECKOE OIMHUCAHUE. DHEPreTUYECKOe OMHCaHHe (3aKOH
COXpaHEHUsI MEXAHUYECKOW »SHepruu). BpIBOA IWHAMHUYECKOrO ONMCAaHUS TapMOHUYECKMX KOJIEOAaHMH U3 uX
SHEPreTUYECKOr0 U KUHEMAaTUYECKOTO OMHUCAHUSI.

Amrutyna u ¢aza xoneOanuii. CBsi3b aMIUIUTY/bI KOJCOAHUN HMCXOIHON BEJMYMHBI C aMIUIMTYyJaMU KojieOaHUM e
CKOPOCTH U YCKOPEHHSI.

[lepuon m dacrora kosebanuii. Ilepmon ManmbIX CBOOOTHBIX KOJEOAHWI MaTeMaTHUECKOro MasTHHKA. l[lepuon
CcBOOOIHBIX KOJIEOaHUH MPY>KMHHOTO MasiTHUKA.

[lonsitue o 3aryxaromux KojebaHusx. BeiHykneHHble KoneOanus. Pesonanc. Pe3onancHas kpuBasg. Brnusinue
3aTyXaHus Ha BUJl PE30HAHCHON KpUBOW. ABTOKOJICOAHUS.

TexHruecKrue yCTpOHWCTBA M TEXHOJOTMYECKUE IMPOLECChl: METPOHOM, Yachl, Kadesld, MY3bIKaJIbHbIE MHCTPYMEHTHI,
celicmorpad.

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHHUS.

HabitoieHne He3aBUCUMOCTH NIEPHUO/Ia MaJIbIX KOJIEOaHUM rpy3a Ha HUTHU OT aMIUIUTY/bI.

UccnenoBanue 3atyxaromux Kojie0aHUi U 3aBUCUMOCTH TIEpHO/a CBOOOIHBIX KOJIE€OaHUN OT COMPOTUBIICHHUS.

HccnenoBanune kosieOaHMWil Tpy3a Ha MAacCUBHOM MpPYXKMHE C I1EJbi0 (DOPMUPOBAHMS MPEACTABICHUA 00 HeaIbHOU
MOJEJIN MTPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHUs SHEPTUH NP KOJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenue nepuojia cCBOOOAHBIX KOJIEOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3ydeHnue 3aKkOHOB ABM>KEHUS TeJa B X0/I€ KOJIeOaHH Ha yIpyrom mojiBece.

N3yuyenue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue sHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY/IbI 3aTyXalOMIMX KOJIeOaHU.



HccnenoBanue BBIHYXIEHHBIX KOJIeOaHUM.

Tema 2. dnekmpomazcHumHnule Koaedanus.

KonebartenbHblit KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHbIE KOJICOAHUS B U€AIbHOM KoJsie0aTelIbHOM KOHType. Dopmyna
Tomcona. CBsi3b aMIUIMTY/IBI 3apsi/ia KOHACHCATOPA C aMIUIUTY 10 CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPAaHEHMs SHEPTUH B UACATBHOM KOJI€0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIE KoJieOanusl. BeIHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

IIepemeHHBIN TOK. MOIIHOCTD NEPEMEHHOIO TOKA. AMIUIMTYTHOE U JAEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKCHHUS
IpU pa3InyHON (popMe 3aBUCUMOCTU IEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouaaIbHBIA NEPEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTH B LENU CHUHYCOUIAIBHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkOB. Pe30HaHC HanpsKEHUN.

NneansHslii Tpanchopmatop. [IponsBoactBo, nepenaya 1 NoTpedICHNUE IIEKTPUIECKON SJHEPTHUH.

OKOJIOTHYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa HCIONB30BaHUS JJIEKTPOSHEPTHH B
IIOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA UM TEXHOJIOTMYECKHUE IIPOLIECCHI: JIEKTPUYECKUM 3BOHOK, T'€HEPATOp IIEPEMEHHOIO TOKA,
JIMHHHM DJIEKTpOIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumwimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopenb 3JIEKTPOMarHuTHOTO TEHEpPaTopa.

BoiHyKIeHHbIE CUHYCOMIaIbHbIE KOIeOaHusI.

Pesuncrop, karyiika MHIYKTUBHOCTA ¥ KOHAEHCATOP B LENU IIEPEMEHHOIO TOKA.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTHA U KOHIEHCATOPA.

YcTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mogens TMHUY IEKTponEpEaaUH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaoi, npaKmuKym.

N3yuenune tparncgopmaropa.

HccenenoBanue NepeMEHHOIO TOKA YEPE3 MOCIEA0BATEIBHO COCTMHEHHBIE KOHIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6itoieHue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue pabOThl MICTOYHHUKOB CBETA B LEMU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaZHUNHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCIOBUS UX pachpocTtpaHeHud. [lomepeunble M mnpoaosibHble BoOJHBL. [lepumoa, cKopocTb
pacnpocTpaHEeHUs] M JjduHa BOJHBL. CBOMCTBA MEXaHMYECKHX BOJIH: OTPaKEHHUE, IpelIoMJIeHHE, HHTeppepeHlus Hu
nudpakxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHUS M3JIy4EHHs >SJEKTPOMArHUTHBIX BOJIH. B3anMHas OpueHTauusi BEKTOPOB B
ANIEKTPOMATHUTHOMN BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEIIOMIICHUE, MOJIspU3alus, HHTepdepeHus u Tudpakus.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [[puMeHeHNEe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DIEeKTPOMAarHMTHOE 3arpsi3HEHUE OKPYKarOLIEN CpeIbl.

TexHHuuecKue yYCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJbHBIE WHCTPYMEHTHI, pajaap, paavoONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-nieub, ynbTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmtomieecs Tei10 Kak UCTOUHUK 3BYKa.

3aBUCHUMOCTbH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.



CBoiicTBa yabTpa3ByKa U €ro NIpUMEHEHHE.

HaGnronenue cBA3M TpOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYI0OH ¥ 9aCTOTOM KOJIeOaHUH.

WccnenoBanue CBOMCTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHWE, MpeIOMIICHHE, MoJspu3auus, audpakius,
uHTepdEepeHIIHs.

Oo6napyxeHue nHPAKPACHOTO U YIBTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPaKmuKym.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonmHEHOE pacpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. Jlyd cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenune nzodpaxenuil B miiockom 3epkaie. Chepuueckue 3epkaa.

[Ipenomiienne cBeta. 3akOHBI TpENOMIIEHHUS cCBeTa. AOCONIOTHBIM MOKa3aTenb MperomiieHus. OTHOCUTEIbHBIN
IIOKa3aTesb npeaomiIeHus. 1IocTOSHCTBO 4acTOTHI CBETAa M COOTHOILICHHE JJIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 IpaHully paszieiia AByX ONTHYECKUX CPEN.

Xop myueii B mpusme. [ucnepcus ceera. CnoxxHbli cocTaB Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblid yroi moJHOro BHyTPEHHETO OTPaKEHHSI.

Cobuparoue u paccenBarome JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKasl CHUjla TOHKOM JIMH3BI.
3aBUCHUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOM c(epruueckod JUH3bI OT €€ IeOMETPUU M OTHOCUTENIBHOIO I0Ka3aTens
MIPEJIOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jyda, NPOIIEAIIETO JIMH3Y MOJI TPOU3BOJILHBIM YIJIOM K €€ IIaBHOW onTudeckoil ocu. [loctpoeHnue nzo0OpaxkeHuit
TOYKH U OTpe3Ka MPsMOI B COOMPAIOLINX U PaCCEUBAIOIIUX JIMH3aX U UX CHCTEMAaX.

OnTuueckue mpubopsl. Paspemaromias cnocoOHOCTh. ['1a3 Kak onTHyeckas cucrema.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.



BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. YCIOBHUS HAOIMIOJEHUS MAaKCUMYMOB H
MUHAMYMOB B HHTEP()EPECHIIMOHHOW KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepnl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaknuoHHas peméTka. YcloBUe HaOMIOAEHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUU
MOHOXpPOMaTHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHudyeckue ycTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: OYKM, IyNa, IEePUCKOM, QoToanmapaT, MHUKPOCKOII,
POEKIIMOHHBIN anmnapar, MPOCBETIICHHE ONTUKH, BOJJOKOHHAS OINTHKA, TU(PpaKIIMOHHAS pEeHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

Hab6nroenue nojHOro BHYTPEHHETO OTpakeHusl. Mojieb CBETOBO/IA.

Hccnenoanne xoa CBETOBBIX ITYYKOB Y€PE3 IIOCKOMAPAIIIENbHYIO IJIACTUHY U MIPU3MY.

WccnenoBanune cBOMCTB N300paykKeHU B JIMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTA.

Habnronenue nntepdepeHnn crera.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Habnronenue nudpakiilmiOHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[TpumeHeHue MONSIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUAKUX JINH3).



N3mepenue GoKyCHOTO pacCTOSHUSL PACCEUBAIOIINX JIMH3.

[TomyyeHnue n300pakeHus B CHCTEME U3 INIOCKOIO 3epKaja U JIUH3bI.

[Tomyyenue n300pa>keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOSIPU3AIUN CBETA.

N3yuyeHune noysipu3aiyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yueHnue uHTEpPEpEeHIINH JIA3EPHOTO U3IIYUCHHS Ha IBYX IIEIX.

Hab6nronenue nucnepcuu.

Ha6ntonenue u uccnenoBanue AU(ppakiiioHHOTO CIEKTpa.

N3mepenue 1rMHbI CBETOBOW BOJIHBI.

[Tonmy4yeHue cnekTpa U3ayyeHus CBETOAUO/1a TPU MOMOIIN TU(PPAKIIUOHHON PEIIETKH.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH.

['paHuIbl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHUKU. [locTynaTsl cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust JlopeHuma. YciioBue NpUYMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIEHE BPEMEHHU U COKPAIICHUE IJTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € BHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

TexHHUecKue yCTpOWCTBA W TEXHOJOTMYECKHUE NPOLECCHI: CITyTHUKOBBIE NPUEMHHMKH, YCKOPUTEIM 3apsKEHHBIX
YacTHLI.

VYyeHnueckuil SKCIepUMEHT, J1a00paTOpHbIE PaOOTHI, MPAKTUKYM.

OnpeneneHrne UMITyJIbCAa U SHEPTUM PENATHUBUCTCKUX 4acThll (1o QororpadusiM TpPEeKOB 3apsDKEHHBIX YacTUIl B
MarHUTHOM T10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkyaaphno-801H0801 Oyanusm.

PaBHOBecHOE TerIoBOE M3MyUeHHUE (M3TydyeHUe a0COIOTHO YépHOro Tea). 3akoH cMerieHus Buna. ['unotesa [lnanka
O KBaHTax.



®oTOHBI. DHEPTHS K UMITYJILC (POTOHA.

®oroaddext. OnpiThl A. I'. CroneroBa. 3akonsl poTodaddexra. YpaBuenue DitHimrerHa 11 hoTtodrpdekra. «Kpacnas
rpa"uia» ¢horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO TOTJIOMIAIONIYI0 M aOCOJIOTHO OTPakarollylo
noBepxHocTh). OnbiThl 1. H. JIeGenena.

BonnoBwie cBoiictBa wactuil. Bomubel ne bpoitna. Jlnuna Bomubl ne bpoitns m pasMepsl 00JacTH JIOKATU3AIHH
ABWOKYIIIeHcs yacTuibl. KopmycKkynsipHO-BOIHOBOM nyanusM. Judpakius 371eKTpOHOB Ha KPUCTAILIaX.

Cneunduka usmepennit B Mukpomupe. CooTHoleHus Heonpenenéunocteit I eiizendepra.

TexHuueckue yCTpoMCcTBa M TEXHOJIOTHYECKHE IMPOIIECCHI: CIEKTPOMETpP, (POoTo3NIeMeHT, (POTOAATUYMK, TYHHEIHHBIN
MUKPOCKOII, COJIHEYHAasi OaTapest, CBETOIUO/I.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHEro GpoToaddekra.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEHIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnenoBanue dhoTopesncropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HANPSIKEHUS.

Tema 2. @usuka amoma.

OnbITHI TIO KICCIIEIOBAHUIO CTpOoeHMs aToMa. [Tnanerapnas moaens atoma Pesepdopna.

[Toctynater bopa. M3nydenne u nornomieHre GOTOHOB MPH MEPEX0/Ie aTOMa ¢ OAHOTO YPOBHS YHEPTUU Ha IPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JyueHue cBeTa. Jlazep.



TexHruuecKkue ycTpoucTBa U TEXHOJOTHMUYECKHUE MPOLECCHI: CIEKTPAIBbHBIA aHAINU3 (CIEKTPOCKOMN), J1a3ep, KBAaHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopa.

Habmoienne nmHeRvaThIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3ITyYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hab6nronenue nmuHeiyaToro cnekrpa.

HccnenoBanue ciekTpa pa3pe:KEHHOT0 aTOMapHOI0 BOJOPOAA U U3MEPEHHE MOCTOsTHHON Puadepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa ['eitzen0epra—MBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3oTormsl.

PannoaktuBHOCTB. Anb(ha-pacnaz. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-usmyuenue.

3aKOH paJuMOaKTUBHOIO pacnaga. PaavoakTuBHblE HM30TONBI B npupoae. CBONCTBA MOHU3BHPYIOUIETO HW3JIyYEHHS.
BnusgHne pagnoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHBIN (oH n3nyyeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. Jledekt maccel sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. Snepusie peakTopsl. [IpoOiaemsl ynpaBiseMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTHYECKHE ACTIEKTHI PA3BUTHS SACPHON SHEPTETUKH.

Metoapl perucTpaiuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHL.

dyHaaMeHTaIIbHbIE B3auMOAEHCTBHS. baproHbl, Me30HbI U nenToHsbl. [IpeacraBnenne o CrangaptHoit mogenu. KBapk-
TJIFOOHHAs MOJIENb aIPOHOB.

®usuka 3a npeaenamu CrangaptHoi Moaenu. TEémHas MaTepusi U TEMHAsI SHEPTHUSL.

EnnncTBO pmznueckoii KapTUHBI MUDA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: JO3UMETpP, Kamepa BuibcoHa, sIEpHBIA pEaKTop,
TEPMOSICPHBIN peakTop, aTOMHast 00MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.



HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA ¢ UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue norsomieHus: 6eTa-4acTUIl aTFOMUHHEM.

Pa3znes 8. DiniemMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Otanbl pa3BuTUsa acTpoHomuu. [IpukinagHoe M MHUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUU. [[pMMEHMMOCTH 3aKOHOB
(bU3UKY 111 O0BSICHEHUS TTPUPOIBI KOCMHYECKIX 0OBEKTOB.

Metonsl  acTpoHOMUYECKMX  ucclenoBaHuii.  COBpEMEHHBIE  ONTUYECKUE  TEJIECKOIbI,  PagUuOTEJIECKOIBI,
BHeaTMoc(epHast aCTpPOHOMUSI.

Bup 3Bé3nnoro Heba. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUJAMMOE JIBUKEHUE.

Comnneunas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3.

3BE37IbI, UX OCHOBHBIE XapaKTEPUCTUKU. JlHMarpamMma «CHEKTpabHBIA KJIacC — CBETUMOCTB». 3BE3NbI TJIABHOM
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JIJIA 3BE3]1 TJIaBHOM TOCIIeI0BaTEILHOCTU. BHYTpeHHEE CTpOCHUE
3BE371. COBpEMEHHBIE MTPEICTABICHUS O MPOUCXOXKIACHUN U 3BOIOLMK COJIHITA U 3BE3/]. DTalbl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama "amaktuka. [lonoxxenue u npuxenne ConHua B ['amaktuke. Tunsl ramaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE ABIPHI B siApax raJIaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus bonbiioro B3peiBa. PenukroBoe
H3JTy4YECHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmronenust 3BE3aHOrO Heba HEBOOPYKEHHBIM TIJIa30M € HCIOJb30BAHUEM KOMITBIOTEPHBIX IPHUIOKCHHUH IS
OTIpe/IeICHUS TTOJI0KEHNsT HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CEeBEPHOTO MOJIYIIAPUS U SPKHE
3BE3ILI.

Habmronenus B Teneckon JIyHbI, UIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOTLJICHUM.

PDu3nYecKUuil NPaKTUKYM.



CriocoOb1 u3mMepenus (PU3NUECKUX BEIHUMH C UCIIOIh30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX U3MEPUTEIBHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH M3MEPEHUH (U3MUYECKUX BEIHYHMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUI, UCCIEA0BAHNN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, MTPOBEPKA MPEITIOKEHHBIX
runote3 (BeIOOp U3 padOT, OMHMCAHHBIX B TEMAaTHUECKUX paslenax «YUYeHHUECKHd SKCIEPUMEHT, J1abopaTOopHbIe padoTHI,
MIPAKTUKYM» ).

O06o0marniee NOBTOpEeHUeE.

O0o0meHne W cucTemMaTH3alus CoJep)KaHus pasfenoB  Kypca «MexaHuka», «MonekynspHas ¢u3nka WU
TEPMOJUHAMUKAY, «JeKTpoanHaMuka», «KomneGanuss u BONHBD, «OCHOBBI CIEUUATBHOM TEOPHUH OTHOCUTEIBHOCTH,
«KBaHTOBas puznkay, « I1€MEHTHl ACTPOHOMHH U aCTPOPHUIUKI.

Ponb (u3uku m acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJOTMUECKOW, COUMAIbHON U 3TUYECKON cdepax NesTeITbHOCTH
YesloBeKa, pojib U MECTO (PU3MKM U aCTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa, 3HAYEHUE ONMCATEIbHOH,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENLHON U MPOTHOCTUUECKON (PYHKIHMH (PU3NYECKOW TEOpUH, poiib (PU3NYECKON TEOpUH B
(GbopMHpOBaHUM MNPEACTABICHUN O (PU3MUECKON KapTWHE MHpa, MECTO (U3NYECKOM KapTHUHBI MHUpa B OOLIEM psty
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSA3M.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHS B 11 Kkjacce ocyliecTBIsieTCS € YYETOM COJEprKaTeNIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmuvie noHAmMuUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHHUE, HAYUYHBIN (axT,
runores3a, (u3nyueckas BEJIIMYWHA, 3aKOH, TEOpHs, HAONIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHHME, MOJENb, N3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUpPOBas 1abopaTopus.

Mamemamuka: penieHue cucTeMbl ypaBHeHUH. Tpuronomerpuueckie pyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXIAECTBO. BEKTOpbl M WX MPOEKUMHM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoansie 3neMeHTapHbIX (GyHKUMM. [Ipu3Haku mogoOus TPEyroNbHUKOB, OMpeeTeHUE TUIOWAAN TUIOCKUX (Quryp u
o0BbEMma Ted.



Buonozua: >nektpuyeckue SBICHUS B KUBOM MPHUPOJE, KONeOaTENbHBIE IBUKEHUS B )KMBOU MPUPOJIE, IKOJIOTHUECKHE
PUCKM TIpU TPOU3BOJACTBE DJICKTPOIHEPTHH, OSJICKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOUIEH Cpebl, yIbTPa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumun: CTpOEHHUE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 0O0pa30BaHUS
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIbHBIA aHAIINS.

T'eozpagpus: marHUTHBIC TIOJTFOCA 3€MJTH, 3aJIC)KH MATHUTHBIX Py, (POTOCHhEMKA 36MHON TTOBEPXHOCTH, cericMorpad.

Texnonozua: TnpUMEHEHHE TOCTOSIHHBIX MAarHUTOB, OJJIEKTPOMAarHUTOB, DJEKTpPOJABUTATENh SKOoOM, TreHeparop
NEPEMEHHOT0 TOKa, MHIYKIIMOHHAS T€4b, JIUHUH DJIEKTPOIEpeiay, dJIEKTPOABUTATENb, Paaap, paluONpUEMHIK, TEIEBU30D,
anteHHa, tenegon, CBU-nieub, yiabTpa3BykoBasi AHMArHOCTHUKAa B TEXHHUKE, MPOCKIIMOHHBINA armapaTr, BOJIOKOHHAsI ONTHUKA,
CoNTHEUHas OaTapesi, CITyTHUKOBBIC TPUEMHHKH, S/IEPHASI SHEPTETUKA U YKOJIOTUIECKHUE aCTIEKTHI €€ pa3BUTHA.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro mpeamera «Du3nka» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyyJarommxcsi PYyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[IEHHOCTSIM POCCHICKOIO
o0111eCTBa, pAaCHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIbHOCTH B IPOIIECCE pPealn3alli OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTb IPAXAAHCKOW MO3UIMUA O0YYAIOMIErocs KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCUHUCKOTO

00IIIeCTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U JICMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO JCSATEIBHOCTh B MHTEpECAX TIPaKJAHCKOTO OOIIEeCTBa, Y4YacTBOBAaTh B

caMOYTIpaBJIeHUH B 00pa30BaTEIbHON OpraHU3AIINH;

e YMEHHE B3aUMOJICHCTBOBATh C COIMAIbLHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTb POCCUHUCKOM IpaKIaHCKOW MICHTUIHOCTH, MATPUOTU3MA,
e IIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCHUICKUX YUEHBIX B 001acTu (PU3MKHU U
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,
e CIIOCOOHOCTH OIICHWBATH CUTYallMI0 W TPUHAMATH OCO3HAHHBIC PEIICHHs, OPHUEHTUPYSACh Ha MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B I€SITEIBHOCTH YYEHOTO;



e 0CO3HAHME JMYHOIO BKJIJa B IOCTPOEHUE YCTOMYMBOIO OyAYILETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
e DCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl ICTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIEro (PU3NIECKOM HayKe.
TPY/AOBOI0 BOCIIUTAHMA:
e HUHTEpPEC K pa3Nu4HbIM chepam NpoPecCHOHATBHON AESTEIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM,
YMEHHE COBEpILIAaTh OCO3HAHHBIN BBIOODP Oyymiel mpoeccuu 1 pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI;
e TOTOBHOCTbH U CIIOCOOHOCTH K OOPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA POTSHKEHUU BCEH )KU3HMU.
IKO0JIOTHYECKOr0 BOCIUTAHMA:
e c(hOpMHUPOBAHHOCTH KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE III00AJIBHOTO XapaKTepa SKOJIOTMUECKUX MpoOeMm;
e TUIAHMPOBAHHE M OCYIIECTBICHHUE JCUCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IEJIe YCTOMYUBOTO Pa3BUTHUS
YeJI0OBEYECTBA;
e pacIIMpEeHHE ONbITA AECATEIbHOCTU IKOJIOTUYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHHUSA:
e c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAYyYHOU JEATEeIHbHOCTH, TOTOBHOCTh B MIPOIIECCE U3yUeHUs (DU3HKHU OCYIIECTBISTH TPOSKTHYIO
Y MCCIIEZIOBATEIBCKYIO AEITEIbHOCTh WHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jiornueckue JaeiicTBUA:
e CaMOCTOSITEILHO (OPMYJIUPOBATH U AKTyaTU3UPOBATH IPOOJIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;
e ONPEAETATH LEIU AEATCIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
e BBIABIIATH 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B paCCMAaTPUBACMBIX (DM3NUSCKUX SIBJICHUSX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C y4E€TOM aHalM3a HMMEIONIUXCS MaTEepPUANbHBIX U HEMaTepUATBHBIX

PECYpPCOB;



BHOCUTh KOPPEKTUBBI B JIESTEIBHOCTh, OLEHUBATH COOTBETCTBHUE pE3YJbTATOB LENSAM, OILIEHUBATH PHUCKH
MOCJICACTBUM JEATCIbHOCTH;

KOOPJAWMHUPOBATh M BBINOJHATH pabOTy B YCJIOBUAX pEaJbHOr0, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (PH3UYECKOIN HAYKH;

BJIJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEILCKONH M MPOSKTHOM JESITENTFHOCTH B 00JIaCTH (DU3HKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIIeHHS 3ajad (PU3MUECKOro COJCp>KaHUs, MPUMEHEHHIO
Pa3TUIHBIX METOJIOB TTO3HAHWS;

BIIQJICTh BHUJAMH JCATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpPETAIlluu, NPeoOpa3OBaHHUIO W
NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;
BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/lauy, BBIJIBUTATh TUIIOTE3Y €€ pelIeHus, HaXOIUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHMUS,;

aHAJTM3WPOBATh IMOJYYEHHBIE B XOJ€ PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTHUYECCKH OICHWBATh MX JOCTOBEPHOCTH,
MIPOTHO3WPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATEIbHOMN NEATETLHOCTH, B TOM YHUCIE MPH U3yYEHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPCHOCHUTH 3HAHUS TT0 PU3HKE B TPAKTUUCCKYIO 00JIACTh KU3HEACATCIHHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:



BJIQJIETh HAaBBIKAMHM TOJY4YeHUS HWHGOpPMAMKU (PU3NYECKOTO COJNEP)KAHUS M3 HCTOYHUKOB pPa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATH IMOMCK, aHAINW3, CHCTEMAaTHU3alUI0 M UHTEPIPETAlUi0 MHPOPMAIUH PA3ITAYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;

OILICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIb30BaTh CpEACTBa HMH(MOPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pEUNIEHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX 33/a4 ¢ COOIIOACHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
THTUEHBI, PecypcocOepeKeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(POPMAIIMOHHOM O€30MacHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COACpKAHUSA B Ppa3IMYHBIX (opMarax ¢ Y4y€TOM Ha3HaueHHUs HMHOOpMAIUU U
IIEJIEBOM ayIUTOPUH, BEIOUpast ONTUMATBHYIO (hOpMY TIPEICTABICHUS U BU3yaJIU3aIUH.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

OCYUIECTBJIATH OOILIEHUE HA YPOKax (PU3HKU U BO BHEYPOUHOM AESITEINbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHIAUBUAYAIbHON padoOThI;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JIEUCTBHUI C YUETOM OOIIKMX MHTEPECOB U BOBMOKHOCTEMN KaXA0ro YjieHa
KOJUIEKTHUBA;

OPUHUMATh LIEJIM COBMECTHOW JESTEIBHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH AEHCTBUA MO €€ JTOCTHXKEHMIO:
COCTaBIISITh IJIAaH JEMCTBUM, pachpeneisiTh poad ¢ Y4€TOM MHEHUH YYAaCTHHUKOB, OOCYXJAaTh pe3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAayeCTBO CBOETr0 BKJIAJa M Ka)XXJOTr0 Y4YaCTHUKA KOMAaHIbl B OOLIMH pe3ysbTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

npeajaraTb HOBbIE IPOEKTHI, OLICHUBATh UAEH C IMO3UIIMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;
OCYLIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIMYHBIX CHUTYalHsX, OPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh THUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



CaMOCTOSITENIBHO OCYUIECTBIIATH MO3HABATENBbHYIO JESATENBHOCTh B 00JacTH (DU3MKKM U ACTPOHOMUH, BBISBISTH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAacCUETHBIX M KAYECTBEHHBIX 3aJad, IJIaH BBIIOJHEHUS IPAKTHYECKOU
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHUH;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JieNIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO SPYIUIMM B 00JacTé (PUM3HMKH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHbII U KyJbTYPHBIA YPOBEHb.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHbIN UHTENJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJa/IeTh HABBIKAMM IIO3HABATENIbHOM peQIeKCUM KaK OCO3HAaHUS COBEPIIAEMBIX JEUCTBUNM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHU;

UCIIOJIb30BaTh MPUEMBI pehJIEKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATD PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB JACSITEIBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce mocTkeHHMs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTpaMMbl MO (M3UKE I YPOBHS CPEIHETO OOIIETo
oOpa3oBaHus y 00YJarOIINXCSI COBEPIIICHCTBYETCS AMOIMOHATIBHBIM UHTEIUICKT, MPE/IoIaramuii ¢hopMIUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHME, BHUJETh HaIpaBJICHUS
Pa3BUTHS COOCTBEHHOM AMOILIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETryJIMPOBaHU, BKJIIOYAKOUIET0 CaMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTHb 3a CBOE ITOBEJECHUE,
CIIOCOOHOCTH aJIaTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALUH, BKIFOUAKOMIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U yCHEXY, ONTUMHU3M, HHUIUATUBHOCTD,
YMEHHUE JIEUCTBOBATDH, UCXOAS U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIOYAKOIIEH CHOCOOHOCTh IMOHMMATh AMOLIMOHAJIBHOE COCTOSIHUE JPYTUMX, YYHUTBIBATH €ro IpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C APYTMMH JIOABMH, 3a00THUTHCA,
IPOSBIISITH HHTEPEC U pa3peliaTh KOH(IUKTHI.

I[MTPEIMETHBIE PE3VJIBTATDBI

K xoniy oOyuenus B 10 knacce npeaMeTHBIC Pe3yIbTaThl Ha YTITyOJIEHHOM YPOBHE JOJDKHBI OTPa)kaTh CPOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMeHHi:

MIOHUMATh POJib (PU3HKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, IKOJIOTHYECKOM, COMAIbHON U 3TUYECKON cepax
NEATEIIbHOCTU YeJIoBeKa, pOojib U MeCTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MHUpA, 3HAYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIPHOW ¢ MPOTHOCTHYECKOW (GYHKIMHA (U3MYECKON TEopuu — MEXaHUKH,
MOJICKYJIIPHOW (DU3UKM U TEPMOJWHAMUKH, POJIb (PU3NYECKON TEOpuUu B (POPMUPOBAHUU TPEJCTABICHUN O
¢du3nuecKoii KapTUHE MUPA;

pa3inyaTh yCJIOBHUS NMPUMEHUMOCTH Mojefel (PU3MYECKUX TeJl M MPOIECCOB (SBJICHUMN): MHEpIMAIbHAs CUCTEMa
orcuéra, aOCONIOTHO TBEPAOE TEIO0, MaTepHallbHAas TOYKAa, PABHOYCKOPEHHOE JABW)XEHHE, CBOOOJAHOE NajeHHE,
aOCOJIFOTHO yrIpyras aedopmalus, aOCOJIOTHO YIPYroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIH Tasa,
KUAKOCTH U TBEPIAOTO (KPUCTALTUYECKOTO) Tela, UACAIbHBIN Ta3, TOYCHUHBIA 3apsl, OJHOPOIHOE DICKTPUUIECKOE
oJIE;

pazinyuath YCiaoBUS (TpaHULbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TMOHUMATh BCEOOIIMM XapakTep
byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJIU3UPOBATh U OOBSICHATh MEXAHHUYECKHE NPOLIECCHl U SBJICHHS, MCIOJb3Ysd OCHOBHBIE IMOJIOXKEHUS U 3aKOHBI
MEXaHUKH (OTHOCHUTEIHbHOCTh MEXaHUYECKOTO IBMKEHHS, (OpPMYSbl KMHEMAaTUKU PaBHOYCKOPEHHOTO ABMXKCHUSA,
npeoOpazoBanus ["anumest i1 CKOPOCTU U MEepeMellleHus, 3aKoHbl Hpl0TOHA, MpUHIIMIT OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXPAaHEHUSI MMIYJIhCAa U MEXaHUYECKON 3HEpPruu, CBsI3b pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM B3HEpPruM, YCJIOBHS pPABHOBECUS TBEPAOrOo TeNa), IMPU HSTOM HCIOJIb30BATH
MaTeMaTHYECKOEe BBIPAKEHUE 3aKOHOB, YKAa3bIBaTh yCIOBHS MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MPE0Opa30BaHUM
["anunes, BTOpOro u TpeThero 3aKk0HOB HbIOTOHA, 3aKOHOB COXPaHEHHUsI UMITYJIbCA U MEXAHUYECKON DHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIONb3Yys OCHOBHbIE MmosioxkeHns MKT u 3akoHsI
MOJIEKYJISIpHON (DM3UKH U TEPMOJUHAMUKH (CBSI3b JABJICHUS UJICAIBHOTO ra3a CO CpeHEl KMHETUUECKON PHeprue
TEIUIOBOTO JIBM>KEHUS M KOHLIEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEpPATyphl BELIECTBA CO CPEAHEN KMHETHYECKOU
DHEpPruey TEIUIOBOTO JBWKEHHUs €r0 YacTHIL], CBA3b IABJICHUA HICAIBHOIO Ia3a ¢ KOHLEHTPALMEN MOJIEKYJ U €ro
TeMIIepaTypoil, ypaBHeHHEe MeHaeneeBa—KnaneipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH
B TEIUIOBBIX MpOIIECCax), MPU ATOM HCIIOJIb30BATh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanenpona;

aHAIM3UPOBaTh M OOBSACHATH DJEKTPUUYECKUE SBJIICHUS, MCHOJb3YS OCHOBHBIE TMOJOXKEHUS U  3aKOHBI
ANEKTPOJMHAMUKHM  (3aKOH  COXPAaHEHHsI  DJIEKTPUYECKOro  3apsija, 3akoH KyloHa, MOTEHUMaIbHOCTH
JJEKTPOCTATUYECKOTO II0JIsA, INPUHLMI CYNEPHO3ULHUM JIEKTPUYECKUX MOJICH, IIPU 3TOM YKasbiBass YCJIOBUS
IIPUMEHUMOCTH 3aK0oHa KysoHa, a Takyke MPaKTUYECKH BaKHBIE COOTHOLICHMS: 3aKOHbI OMa ISl y4acTKa LEeNH U IS
3aMKHYTOM 3JIEKTpUUecKoil 1ienu, 3akoH Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apanes A1 3J€KTPOIn3a);
ONMKCHIBATh (DU3UYECKUE TPOLECChl U SBJICHMS, HUCIOJb3Ys BEJIMYUHBI: MEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE,
UMITYJIBC TEJIA U CUCTEMBI TEJ, CHJIa, MOMEHT CHWJIbI, JABJICHUE, IOTCHIMAIbHAA JHEPIrusa, KNUHETUYECKas dHEprus,
MEeXaHM4YecKas SHeprusi, pabora CUibl, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, CHJIa TSKECTH, CUja YIPYroCTH, CHJia
TPEHUs, MOILIHOCTb, JHEPrUs B3aUMOJEUCTBHS Tena ¢ 3emi€il BOJNM3M €€ TMOBEPXHOCTH, SHEPTUs YIPYroi
nedopMalii  TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAas TeMmIlepaTypa Tena, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSISI SHEPrus HJEANbHOIO OJHOATOMHOIO Tras3a, padoTa HJealbHOrO ra3a, OTHOCHTENbHAs BIIAXXHOCTh



Bo3ayxa, KIIJl nmeanbHOro TEMIOBOTO ABUTATENS; HJIEKTPUUECKOE MMOJIe, HAMPSXKEHHOCTh 3IEKTPUYECKOTO OIS,
HANpPsDKEHHOCTh TOJIA TOYEYHOTO 3apsia WM 3apsDKEHHOTO Iapa B BakKyyMe€ W B JAMDJICKTPHUKE, MOTCHIIMAI
AIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABMKYINAS CUJIA, CHJIa TOKA, HAIMPSKEHUE, MOIIHOCTh
TOKa, 3JIEKTpUYEecKas EMKOCTh IUIOCKOrO0 KOHJEHCATOpa, COMPOTHUBIICHHE ydacTKa LIETH C IOCJIEA0BATEIbHBIM U
napajuIebHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJICKTPUUECKOTO MOl KOHIEHCATOPa,

OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3HUECKUX SBICHUI: MEXaHHUUECKOE ABM)KECHUE, TEIUIOBOE JBIKEHUE YaCTHIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MBWXKEHHE, AUPQYy3Hsi, HUCMApeHHe, KUMEHUE U KOHJACHCAIus,
IUTABJICHHE W KPUCTAIU3AlMsI, HAIMpaBICHHOCTh TEIUIONEpeaaun, >SJEKTpU3als TeJl, SKBUIOTEHIIMAIbHOCTh
MOBEPXHOCTH 3aPsKEHHOTO IPOBOIHUKA;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYrOMl ¢ UCHOIB30BAHUEM TMPSMBIX
W3MEpPEHUI, TpU O3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHUpPOBATH pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTHU
(u3nyecKuX BEIMYMH B BUAE Ipa@UKOB C YYETOM aOCOIIOTHBIX MOTPEIIHOCTEH HM3MEpPEHUH, JeJaTh BBIBOJBI IO
pe3yJsibTaTaM MCCIIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3MYECKUX BEJIUYWH, MPU STOM BBIOMpATh ONTUMAJIBHBIA METOJl U3MEpPEHUs,
OILICHHMBATH A0COIOTHBIC M OTHOCUTEIbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA,

IPOBOAWTH OMBITHI 1O TMPOBEPKE TMPEIIOKEHHONW THUMOTE3bl: IJIAaHUPOBaTh OKCIIEPUMEHT, COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJU3UpOBATh IIOJYYEHHbIE pe3yJjbTaTbl W JelaTh BBIBOJ O CTaTyce
IIPEJIOKEHHOW TUIIOTESBI;

coOmroaTh mpaBuia O€30MacHOro TpyAa MPU MPOBEACHUHM HCCIEAOBAHUNA B paMKax y4eOHOTO SKCIIEPUMEHTA,
MpaKTUKyMa W Y4eOHO-MCCIIEOBATETLCKON M TIPOEKTHOM JEATENIBHOCTH C WCIOIb30BAaHHEM HW3MEPUTEIBHBIX
YCTPOMCTB U J1a00OpaTOPHOTO 000PYIOBAHUS;

pemath pacy€THBIE 3a/layil C SIBHO 3aJ]JaHHOM M HESBHO 3aJlaHHOM (PM3MYECKON MOJENBbIO: Ha OCHOBAHWHU aHaIM3a
ycioBHsi 000CHOBBIBaTH BBIOOP (DU3WYECKON MOENH, OTBEYarolleil TpeOOBaHUSIM 3aJadu, TPUMEHSITh (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYyJaThl (U3MUECKUX TEOPHH MPH HCIOIH30BAaHUM MAaTEMaTHYECKUX METOJIOB
pelieHuss 3adad, MPOBOAWTH pPacyéThl Ha OCHOBAHMHM WMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3yNbTaThl |
KOPPEKTUPOBATh METO/Ibl PEIICHUS C yYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;



peliaTth KaueCTBEHHbIE 3a7aud, TPeOyrolne MPUMEHEHUs 3HAHWW M3 Pa3HBIX Pa3AenioB Kypca (pU3MKH, a Takxke
WHTETpaIMy 3HAHUM M3 JAPYTUX MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO ILIETIOYKY
paccyXJIeHUl ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHMUS,

UCIOJIb30BaTh TEOPETUUECKNE 3HAHUSA U OOBSACHEHUSI OCHOBHBIX IMPHUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX IPUOOPOB,
TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB,;

MPUBOIUTH MPUMEPHl BKJIAJA POCCHUCKUX W 3apyOekKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
MPOLIECCOB OKPY>KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHMBATh MOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHOM AEATEIBHOCTU YEJIOBEKA, CBSI3aHHOH C
(u3nyecKkuMu MpoleccaMu, C MO3UIUN SKOJOrMYeCKOM Oe30MacHOCTH, TMPEACTaBICHUN O paluOHAIBHOM
MPUPOIOTIONH30BAHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU AOCTH)KCHMN HAYKW W TEXHOJOTHH ISl JATbHEHUINEro
Pa3BUTHUS YETIOBEUECKOTO OOIIEeCTRA,;

OPUMEHATh pa3iMyHble CIOCOO0bl paboThl ¢ uHpOpManuen (U3HUECKOrO COJEpKaHUs C HUCHOJIb30BaHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOIMM, MpH 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJIOTMM JJIsi TOMCKa, MepepadOTKM U MpEeAbsABICHUS Y4eOHOM UM HaydyHO-TOMYJSpHOM uHpopManuy,
CTPYKTYpUPOBAaHUSA M WHTEPIPETallMd HHQOPMAINH, TMOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTyYaeMyto HH()OPMAIIMIO U OIICHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMN, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(DOpMAIIIH;

NpPOSIBISTh OPraHU3al[MOHHBIE M MO3HABATEJIbHbIE YMEHHS CaMOCTOSITEIbHOTO NPUOOpPETEHHs HOBBIX 3HAHUU B
MPOILIECCE BBIOJIHEHMS MPOEKTHBIX M Y4€OHO-UCCIIEN0BATENBCKUX PadOT;

paboTaTh B TpyIe ¢ UCTOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYMIBI, PAIlIOHATHHO
pacmpeeNaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIEHUBATh BKJIAJ KaKIOTO U3 YYaCTHHUKOB
IpynIbl B pellieHue paccMaTpruBaeMoil MpoOIeMbl;

MPOSIBIISATE MOTUBALIMIO K OyAylieil mpodecCHOHaIbHON AESITENbHOCTU MO CIENUAIbHOCTAM (PU3MKO-TEXHUUECKOTO
npodus.



K kon1y oOyuenus B 11 knacce npeIMeTHBIE Pe3yJIbTaThl HA YIITYyOJIEHHOM YPOBHE JTOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

NOHUMAaTh POJIb (PU3MKU B DKOHOMHUUYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHOM M 3THYECKON cdepax AesTeNbHOCTU
YeJioBEeKa, POJib U MECTO (PU3UKU B COBPEMEHHON Hay4YHOW KapTUHE MHpaA, pOJib ACTPOHOMUU B MPAKTHUUECKOM
NEATEIBHOCTH  4YeJOBeKa W JAJbHEWIIEM  HAayYHO-TEXHHYECKOM  Pa3BUTUH, 3HAYECHUE  OINHUCATEIBHOM,
CUCTEMATU3HUPYIOIICH, OOBSICHUTENFHOM U MPOTHOCTHYECKON (PyHKUIMN (U3NYECKON TEOpUU — BIEKTPOAMHAMUKH,
CHEIHAIbHON TEOPHUH OTHOCHUTENBHOCTH, KBAaHTOBOM (U3HKH, POJb (U3MYECKON TEOopuu B (POPMHUPOBAHUU
NpeICTaBlICHU O (PU3MYECKON KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pasnuyaTh yCIOBUSA NPUMEHUMOCTH MOJENe (PU3NUECKUX TeJl U MPOLIECCOB (SIBJIEHUI): OJTHOPOJHOE HIIEKTPUUECKOE
Y OAHOPOJHOE MATHUTHOE MOJIA, TAPMOHMYECKUE KOJEOAHMs, MATEMAaTUUECKUN MAasiTHUK, UJCAJIbHBIN MPYKUHHBIHI
MasiTHUK, TApMOHUYECKHE BOJIHBI, M/I€aJIbHBIA KOJEOATEIbHBIA KOHTYp, TOHKas JIMH3a, MOJENEH aToMa, aTOMHOTO
A/lpa 1 KBAaHTOBOW MOJIEJIU CBETA;

pasnuyaTh YCiIOBHs (IpaHuUIbl, 00JacTH) MPUMEHUMOCTH (DU3MUECKHX 3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSICHATH JEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, UCIIONIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHATIbHON TEOPHUH OTHOCUTEIBHOCTU (3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsia, CHuiia
Awmnepa, cuna JlopeHia, 3aKOH 3JICKTPOMarHUTHOM WHAyKUMM, npaBuiio Jlenua, cBsa3p JJC caMOMHIyKIMU B
DJIEMEHTE DJIEKTPUYECKOM WEMH CO CKOPOCTBIO HM3MEHEHHsI CHJbl TOKA, IMOCTYJAThl CHEHHAIBHOW TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIU3UPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHl W SIBJIEHUS, HMCIHOJIBb3Yd IOJOXKEHUS KBAaHTOBOW (DHU3UKU
(ypaBHeHue OWHmTeHHA 11 (porodddekra, TEpBBIE W BTOPOM TOCTyNaThl bopa, NPUHIUN COOTHOIICHUS
HeomnpeaenénHocten [eiizenOepra, 3aKOHbI COXpPaHEHUs 3apsiIOBOIO MU MAacCOBOTO YHWCENT U SHEPTUU B SIAEPHBIX
peaklMsIX, 3aKOH paJuOaKTUBHOIO pacnaaa);

ONMKCHIBATh (DU3UYECKUE MPOLECChl W SBJICHUS, HMCMOJb3YS BEIMYMHBI: HANPSLDKEHHOCTH 3JIEKTPUYECKOro TMOJIs,
ITOTEHLIHAI AJIEKTPOCTATUYECKOTO I10JIA, PAa3HOCTh IOTEHIUAIIOB, 3JIEKTPOABMKYINAS CUJIA, MHAYKIUS MarHUTHOTO



MOJIsl, MAarHUTHBIM TIOTOK, Cuia AMIiepa, WHIYKTUBHOCTb, DJCKTPOABMKYIAS CHJIA CAMOWHIYKIIMH, SHEPTHUS
MarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISITUBUCTCKUN HWMITYJILC, ITOJTHAS DHEPTHUs, SHEPTHS MOKOS CBOOOTHOM
YJaCTHIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsial SAapa, YHEPTHS CBSI3U SAPa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHWs (U3MUECKUX SIBICHUHN: SJICKTPOMArHUTHAs WHIYKIUS, CaMOWHIYKITHUS,
pe3oHaHc, WHTEephEepeHIUs BOJH, AUGPaAKINs, AUCIEPCUS, MOTHOEC BHYTPEHHEE OTPaKEHHE, (POTOAICKTPUUCCKHUI
abdexr (potorddext), ampda- um Oera-pacmanbl sAACp, TamMMa-U3TydeHUE sAEp, (PU3NUECKHE TPUHITAIIBI
CHEKTPaJILHOTO aHaN3a U paboTHI J1a3epa;

OTIPEIEIIATH HAMpaBIeHUE HHYKITUN MAarHUTHOTO TTOJISI TPOBOAHKKA C TOKOM, CHJIBI AMTiepa 1 cuiibl JlopeHta;
CTPOUTH N300paKeHHE, CO3/ITaBaeMOE TIIOCKUM 3€pKajioM, TOHKOW JIMH30#, U PACCUUTHIBATh €T0 XapaKTEPUCTUKU;
MPUMEHSATH OCHOBOTIOJIATAIONIUE ACTPOHOMHUYECKHE TIOHSTHS, TCOPUM W 3aKOHBI JUIsl aHajdu3a W OOBSICHCHUS
(GU3HYECKUX MPOIIECCOB, TPOUCXOMAIMINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B MEKTATAKTUUECKOU CPEJIe; JBMIKEHUS
HEOECHBIX TeJI, HIBOJIIOIMU 3BE3/] U BeeneHHoi;

IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTEN (PM3HUECKUX BEIIMYUH C UCIOJBb30BAaHUEM MPSIMBIX U3MEPEHUM, TIPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTaThl MOJYUYCHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYHH B BHJIEC
rpaduKoB ¢ y4€TOM abCOTIOTHBIX MOTPEITHOCTEH H3MEPEHUH, /IeJaTh BRIBOJBI TI0 PE3YIhTaTaM HCCIICIOBAHNS;
MIPOBOJINTHh KOCBEHHBIC M3MEpPEHUs (DU3NYCCKUX BEIMYMH, TIPH 3TOM BHIOMpATh ONMTHMAJIBHBIA METOJ M3MEPEHUS,
OIICHUBATH A0COJIIOTHBIE U OTHOCUTENIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH  OMNBITBI TIO TPOBEPKE MPEIJIOKEHHONW THUIOTE3bl: IUIAHUPOBATh  OKCIEPUMEHT, COOMpaTh
DKCIICPUMCHTAJILHYIO YCTAHOBKY, aHAJU3MPOBATh IIOJyYEHHBIE PE3yJbTaThl W JeJlaTh BBIBOJ O CTaTyce
MPEITOKEHHON TUIIOTE3BI;

OTHCHIBATh METOIBI ITOTYYCHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOmro/IaTh MpaBuiia 0€30MacCHOTO TPpyJAa MNpPU MPOBEICHUU HCCIEAOBAaHMN B paMKax ydeOHOTO SKCIEPUMEHTA,
MpaKTUKyMa W y4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHON MESITEIBHOCTH C HCIOJb30BAaHUEM H3MEPUTEIHHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PY10BAHUS;

pemarh pacdéTHBIE 3a/layyl C SIBHO 3aJJaHHOW W HESBHO 3aJlaHHOW (DPM3MYECKON MOJEBbIO: Ha OCHOBAaHWHW aHAIN3a
yCIIOBHsI BBIOMpaATh (M3MYECKHUE MOJIENH, OTBEYAIOIIME TPEOOBAHUSAM 3aJadyi, MPUMEHSTh (POPMYJIBI, 3aKOHBI,



3aKOHOMEPHOCTH U MOCTYJIAThl PU3NUECKUX TEOPUH MPU UCTIOIB30BAHUU MAaTEMaTUUECKUX METOJIOB pEIICHHs 3a/1a4,
MIPOBOJIUTH PACUYEThl HA OCHOBAHUM MMEIOIIMXCS JTaHHBIX, AaHAIIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METObI
pELIECHUs ¢ YYETOM MOJTyUYEHHBIX pPe3yIbTaTOB;

pelaTth KaueCTBEHHBbIE 3a7aud, TPeOyroIMe NMPUMEHEHHUs] 3HAaHUW W3 pa3HbIX Pa3AesioB Kypca (U3UKH, a TAKKe
MHTErPAllMd 3HAHUW W3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOUYKY
paccyXJIeHUI ¢ OMOPOi HAa N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIsl OOBSCHEHUS OCHOBHBIX MPUHUMUIIOB PaOOThl H3MEPUTENBHBIX NPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTUE HAyKH, B OOBICHEHUE
MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIU3UPOBATh M OLEHUBATH IMOCHEACTBHUS OBITOBOW M MPOU3BOJACTBEHHOW NEATEIBHOCTH YEJIOBEKA, CBA3AHHOW C
(u3nyecKuMu MpoleccaMu, C MO3UIUN SKOJOrMYecKOM Oe30MacCHOCTH, MPEACTaBICHUI O paluOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE PA3yMHOM HCIIOJIB30BAHUM JOCTH)KCHMM HAYKM M TE€XHOJIOTMM IS JAJIbHEWUIIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3iIMyHble CrMocoObl padboThl ¢ uH(pOpMaMeil (U3NYECKOro COJAEpkKaHUs C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTMH, MPU HSTOM MCHOJb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTMM Il TIOMCKa, IepepadOTKHM U MpeabsABICHUS Y4eOHOM UM HaydyHO-TOMYJSIpHOM uHpOpMaIuy,
CTPYKTYpUPOBAaHUS M UHTEpIpeTauud HHPOpMalMM, TOITYyYEHHOH W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3MPOBATh MOJy4YaeMyt0 HH(POPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOLUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OpMAIUH;

MPOSIBJISITh OPraHU3allMOHHBIE M TIO03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUM B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U Y4eOHO-HCCIeA0BATEIbCKUX paboT;

paboTaTh B IpYyIIE ¢ UCIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh padOTy TPYMIbI, PallMOHATIBHO
pacupenesnsiaTh ACSITeIbHOCTh B HECTaHJAPTHBIX CUTyalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXXIOTO0 M3 yYaCTHUKOB
IPYNIbI B pelIEHUE pacCMaTpUBaEMOM MpoOIIeMBbI;



e TMPOSBIATH MOTHUBALMIO K Oyaymield nmpodeccnoHalbHON NeATEeNbHOCTH MO CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO
npodurs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 TepmoauHamuka. TennoBble MalTuHbI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIO/IeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHOM TOYKH, 1 bubnuotexa [JOK
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€T0 IMPOCKI MU HAa OCU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tena, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHE
16 KoHnTtponbnast pabota o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon Hetotrona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB rpapHran https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cua ynpyroctH. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuibl M1 M13BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHMUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teru1oTel. OcHoBHEIE nTOJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeNl. XapaKTep ABHKEHUS U bubnuorexa [JOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(FOHHHaSI) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Ocrontioe ypasretie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
no teme "OcunoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoasHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P L https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Boipaxkenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHUSI TOTLJIMBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTtponpHast pabora o teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBnenne U KpUCTAIUIH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmanmu TBEPIOTO TENIA.
Aeop P Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe paclupeHne XKUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeJ1. AHTAPMOHHM3M TETUIOBBIX

KOJIEOAHMH YacTHI] BEIIECTBA

https://m.edsoo.ru/7ba5edf?2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sapinenus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSIHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponsHast pabora o Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKHI 3apsi.

92 3aKkoH coxp aHeHUs 3m1:I<T I/I‘IeCKOFf) " bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennmaabHOCTE

97 IIEKTPOCTATUYECKOTO MoJIst. PasHOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P o . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI YU TUIOIAAN TOMECPCYHOIO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHie sanat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fh
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpHast pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 A3JIUYHBIX BEIIECTB. DIIEKTPUICCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
N bubmuoreka [{OK
141 DneKkTpudecKkui Tok B razax. [lnaszma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Teja 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mmockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu" win "U3ydyenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JTErKuit
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

®u3NYecKuil TPAKTUKYM 110 TEME

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

154

155

156

"HccnenoBanue ycllOBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

OCTBIBaHHMS BeliecTBa" HUIn
"HUccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" 1t
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue

ko3 puImeHTa NTOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3JTy4EHUs CBETOAMOA" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMeIIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
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https://m.edsoo.ru/2b179d98

COEJIMHEHUS PE3UCTOPOB" Win
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"U3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMEITI/ISZEI/I}I 3HAHUH 10 TEME Bubmrorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBnbiit ypok. O000IIEHNE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHWH 10 TEME bubmiorexa LOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
Pe3epBHblii ypok. O000IIeHNE 1
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
Pe3epBHbiii ypok. O000IIEeHE 1
164 CI/ICTIe)MaTI/IS'Zp W1 3HAHWUH I10 TEME Bubmuorexa LIOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTI;MaTI/BZp Hst 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurnlii ypok. O00011I€HIE U
169 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubnnorexa [JOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBurblii ypok. O00011I€HIE U
170 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 1o teme "Toku 1 bubmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/0bcc77c1
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbI B OTHOPOAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppoMarHeTHKH, rapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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https://m.edsoo.ru/a6dec188
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HHAYKTUBHOCTHU B LCIIHU IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHM
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHudecKue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};1 bubnnorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK



https://m.edsoo.ru/72e93d09
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https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpuslil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KyneTypa ncnoin30BaHus bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
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https://m.edso0.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Wndpas3syk u ynptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
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OTHOCHUTEJIbHBIN MTOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
OITHYECKAas CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T WYECKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/IBI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso<])_.[ ru/668edbc8
bubnuorexa [{OK
80 Jugparis caera https://m.edso:)_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK
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https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06Havcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PactCTHbIX Salad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aTroMa Boaopozaa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas: MOzieNb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe H3JIyUCHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod bubnmoreka [JOK
peoOpa3zoBaHue SHEPTUU B _
.\ https://m.edsoo.ru/a28026bd
IPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MoCIIeIOBATEIbHO COSTUHEHHBIE BuG 10K
nonImoTexa
136 KOHJICHCATOP, KaTyIIKy U pe3ucTop"” https://m.edsoo.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P - oif bubmmoreka [JOK
3y4eHHe MapaMeTpoB 3BYKOBOM _
| https://m.edsoo.ru/b100661a
BOJTHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenne mokazaresns mpeioMIeHus
I: " P bubnuoreka [{OK
138 cretvra” i llonysetie https://m.edsoo.ru/42569eal
M300pakKeHHS B CUCTEME U3 TTIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
OKYCHOTI'O PacCTOSHUS OT BEIIECTBA Bbubnnorexa IHIOK
139 YEHOTO P
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NpakTUKyM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeILHOCTH YeJIOBEKa
O06o001IeHe U CHCTeMAaTH3AIINS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O0o001IeHe U CHCTeMAaTH3 AN
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTee(;(:)(])_[ru ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000111eHNE U CUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
155 3HaHUU 110 TeMe "TepMoauHaMuKa. } 1
SO —- https://m.eds00.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe 1
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
N . oTeKa
158 3HaHuH 110 Teme "TloCTOSTHHBII nommorexa I1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nommoreka L1
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" HeKTpOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3AIMS 3HAHUA 10 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME Bubmaorexa ITOK
: B g https://m.eds00.ru/5e2bb83d
DJEeKTpPOMarHUTHBIC KOJICOaHUs
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [IOK
164 "
MexaHn4ecKHe U 3J1E€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME Bubmiorexa OK
" " B https://m.edsoo.ru/52ad1603
Onruka
PesepBurblii ypok. O000111€HIE U
P P . bubnnorexa [IOK
166 CHUCTEMATHU3aLUs 3HAHUHN 10 TEME
" | https://m.edsoo.ru/5bec1c65
OcnoBel CTO
PesepBurlii ypok. O000111€HIE U
167 CHCTgMaTmZEHs[ 3HAHUH IT0 TEME bubmiorexa LOK
" . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZp WS 3HAHWUH 110 TEME Bubmiorexa OK
" 4 " https://m.eds00.ru/1f511654
dusznka atoma
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuoreka [{OK
169
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHbIil ypok. O000IIEHHE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

170

16






MPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
IPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble nNpeaMeTHBbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CpeIHEero 001ero
o0pa3oBaHus

JleMoHCTpHpOBaTh HAa MpUMEpax pojib U MECTO (HU3UKK B (HOPMUPOBAHMM COBPEMEHHON HAay4yHOW KapTHHBI MHUpa, B
Pa3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

10.2

10.3

Y4uuThIBaTh TPaHUIBl MPUMEHEHUS W3YYECHHBIX (PU3MYECKHX MoOJeleil: MaTepHualibHas TOYKa, MHEepUUaibHas cucTeMa
orcuéTa, a0COMIOTHO TBEPIOE TEJO, WICAIBHBIN Ta3; MOJCIN CTPOSHUS Ta30B, KUIKOCTEH W TBEPABIX TEIN, TOYCUHBIN
AIIEKTPUUYECKUH 3apsij1 — MPH pelieHr: (PU3NIECKHUX 3a/1a9

Pacno3naBath (usmueckue sBiaeHHs (Tporecchl) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM TEOpPUM CTPOCHMS BEIIECTBA U AJIEKTPOJMHAMHUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEUHOE
JBUKEHHE, CBOOOHOE MaJICHNE TeJ, IBUKEHHE M0 OKPY>KHOCTH, HHEPLIUA, B3auMoeicTBre Tei; nuddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE JKUIKOCTEH U TBEPHABIX TeJ, M3MEHEHHE O0BhEMA TeJl MpHU HArpeBaHWM (OXJIaXICHHUH), TEIIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCAIUs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIEHHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHUE
JIaBJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXKIY MapaMEeTpaMu COCTOSHMS ra3a B H30IPOIECCax;
ANEKTPU3ALHNS TEJl, B3AMMOJICHCTBHE 3aPsi10B

104

10.5

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3YA (bI/I3I/I"IeCKI/Ie BCJIIMYUHBI: KOOpJHWHATA, IIyTh, IICPEMCUICHUC, CKOPOCTh,
YCKOPEHUE, MacCa TECja, CUJia, UMITYJIBC TCJId, KWHCTUUYCCKAA ODHCPIrUsA, NOTCHUOWAJIbHAA SHCPTHUA, MCXaHUYCCKas pa60Ta,
MCXaHUYCCKasA MONIIHOCTBH, IPU OIIMCAHHWKU IIPaBHUIIBHO TPAKTOBATH q)HSquCKI/Iﬁ CMBICJI HCIIOJIB3YCMbIX BCIWYWH, HX
0003HaYCHUS U CIHUHHUIIBI, HAXOJIHUTh q)OpMYJIBI, CBA3BIBAIOIIUEC TaAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

OnuceiBaTh U3y4YEHHBIE TETUIOBbIE CBOMCTBA TEN U TEIUJIOBBIE SBICHUS, HCTIONB3Ys PU3NYECKUE BEIUUMHBL: IaBJICHHE rasa,
TeMIEpaTypa, CpPedHssl KUHETHYECKAs DHEPIUsl XAOTUYECKOTO JBHIKEHHUS MOJIEKYJ, CPEIHEKBAJApaTHUYHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, paboTa ra3a, KOd(PPHUIMEHT IMOJE3HOTO JEUCTBHUS TEILIOBOTO
JIBUTATENS; TIPU ONMWCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEIWYHH, UX OOO3HAUEHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHYHHY C APYTUMH BETUIHMHAM




10.6

OnucelBaTh HU3YyYEHHBIE JIJIEKTPUYECKHE CBOICTBA BELIECTBA U DJJIEKTPUYECKHE SBIEHUS (IIPOLECCHI), HCIOIB3YS
¢u3nueckue BENWYMHBL: AJIEKTPUUECKUI 3apsi, AJIEKTPUUYECKOe TOje, HampsHKEHHOCTh TOJsI, MOTEHIHMAT, Pa3sHOCTh
NOTEHIIMAJIOB; TIPU ONMHMCAHUH MPABMWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEMYMH, UX O0O3HAYCHHS H
€IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU

10.7

AHATM3UPOBATh (DU3MUECKHUE TMPOIECCHl M SBICHHS, WCIONB3ys (U3MUYECKUE 3aKOHBI W TPHHIIMIIBI: 3aKOH BCEMHUPHOTO
tarotenusi, |, Il u Il 3axkonst HproTOoHa, 3aKOH COXpaHEHHS MEXAHMYECKOM SHEPIrHH, 3aKOH COXPAHEHHS HMIYJIbCa,
MNPUHIMUIT CYNEPIO3UIMU CUJI, TPUHLUI PABHOIPABUS HHEPLUHUAIBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOEHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CpelHEeH KMHETUYECKOW SHEPTUU TEIUIOBOTO JBHMKEHHUS MOJIEKYI C
a0COIOTHON TeMIlepaTypoi, MepBbIid 3aKOH TEPMOJAMHAMUKH; 3aKOH COXpPAaHEHHS AJIEKTPUYECKOro 3apsaa, 3akoH KynoHa,
OpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKOe BBIPAKEHHWE M YCIOBUS (TpaHHIIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPUHIMITEI JEHCTBHS MAIIMH, NMPHOOPOB M TEXHHUYECKUX YCTPOWCTB; Pa3IM4aTh YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KU3HU

10.9

10.10

10.11

BrmmomaaTe OKCIICPUMCHTBI I10 HCCICAOBAHUIO CI)I/I?;I/ILIGCKI/IX SIBICHUM | mpouecCoB C HCIIOJb30BAHUCM IIPSIMBIX H
KOCBEHHBIX W3MEPEHHUH; Ipu 3TOM (OPMYIHPOBATH MpobdIeMy (3a1ady) ¥ THIOTE3y Y4eOHOrO SKCIEpUMEHTa, COOMpaTh
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcymiecTBIATh NMpsIMbIE U KOCBEHHBIE M3MEPEHMs (PU3UYECKUX BEJIWYMH; IPU 3TOM BBIOMpATh ONTHUMAaJbHBIA CHOCOO
M3MEPEHUS U UCII0JIB30BATh N3BECTHBIE METO/BI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUN

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH MCKIY (1)I/I3I/I‘-I€CKI/IMI/I BCJIMYMHAMU C MCIIOJIB30BAHUEM IIPSAMBIX I/I3M€p€HI/II71; npu 35TOM

KOHCTPYUPOBAThH YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTAThI l'IOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILIGCKI/IX BCJIMYHH B BUAC Ta6J'II/II_[ n
Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

10.12

CoOmroath mpaBmiia 0€30MacHOrO TPyla MPU MPOBEICHUU UCCICIOBAaHHWN B paMKax y4eOHOTrO 3KCIIEpUMEHTa, Y4eOHO-
UCCIICIOBATEILCKOW W TPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHHEM HW3MEPUTENBHBIX YCTPOWCTB M J1a0OPATOPHOTO
o0opynoBaHus

10.13

Pemarp pacu€THble 3a7a4u ¢ SIBHO 3aJaHHOW (U3UYECKON MOJENbIO, UCIONb3Ys (PU3NYECKUE 3aKOHBI U MPUHIUIIBL, HA
OCHOBE aHallM3a YyCIOBUS 3aJaud BBIOMPATh (DU3MUECKYI0 MOJENb, BBIACNATh (U3NYECKUE BEIUYUHBI U (QOPMYJIBI,
HeoOXoauMble JJisi €€ pelieHusi, MPOBOJUTh PacuéThl U OLEHUBATh PEANbHOCTh MOJTYYEHHOI'O 3HA4YeHHUs (U3HUECKOM
BEJTMYMHBI




Pemate kauecTBEHHBIE 3aJa4yd: BBICTpAWBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LEMOYKY PACCYKICHHM C ONOpOM Ha

10.14 U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBIICHHS
Hcnonb3oBaTth MNpH pelieHMH Y4eOHBIX 3aJad COBpPEMEHHbIe MH(OPMAIMOHHBIE TEXHOJIOTUM JUIsl IIOUCKA,
10.15 CTPYKTYPUPOBAHUS, UHTEPIIPETALMH U TPEJCTABICHUS y4eOHOW M HAYYHO-TIOMYJISPHOM MH(pOpMAMU, TOIYYEHHOW U3
Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIUIO
10.16 [TpuBOANTE IpHUMEPHI BKJIAaJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB
' OKPY’KaIOIIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp3oBate TeopeTHyeckue 3HaHMA 1O (U3UKE B IOBCEIHEBHOW MXHU3HU s oOecreyeHus O€30MacHOCTH MpU
10.17 oOpamieHnn ¢ mnpuOOpaMH W TEXHHUYECKHMMH YCTPOMCTBaMH, JUIS COXPAaHEHHsS 3IO0pOBbS WU COONIOJCHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie
PabGorare B rpynme ¢ BBINOJIHEHHEM pA3JIMYHBIX COLMAJIBHBIX PpOJIEH, IJIAHUPOBAaTh padOTy TIpYMIbl, pallOHaIbHO
10.18 pacmipenensTb 00sS3aHHOCTH W TUTAHUPOBATh JESTEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMAX, aJeKBATHO OLEHHBATH BKJIAJ
Ka)KJ0r0 U3 YUaCTHUKOB I'PYIIIBI B PELIEHUE pacCCMATPUBAEMON MTPOOIEMbI
11 KITACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOCHHS OCHOBHOI 00pa30oBaTe/bHOI MPOrpaMMbl CpeHero oo1mero
HIPOBEPSIEMOTO o0pasoBaHusi
pe3yJbTara
JleMoHCTpHpOBaTh Ha MpUMeEpax poib U MecTo (GU3MKM B (POPMHUPOBAHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
111 pa3sBUTUU COBPEMEHHON TEXHMKM U TEXHOJIOTMM, B IPAKTHUYECKON NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTHHBI MUpa
11.2 Y4uTHIBaTh TPaHUIIBI IPUMEHEHHSI U3YUYEHHBIX (GU3NYECKUX MOJIEJIeH: TOUSUHbIN ANeKTPUUYECKUH 3apal, aIepHas MOJIENb
' aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO Si/[pa MPH pelieHuu GU3NYECKUX 3a/1a4
113 Pacnio3naBate (usnyeckue sBieHUs (MIPOIECCH) M OOBSCHATH UX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMUKH M KBAHTOBOM

(1)I/ISI/IKI/II OJICKTpHUYECKas MPOBOANMOCTD, TCIIJIOBOC, CBETOBOC, XUMHWYCCKOE, MAarHUTHOC )ICP'ICTBHSI TOKa, B3aI/IMO,ZIeI\/IICTBI/Ie




MarHuTOB, DJICKTPOMArHUTHAs MHAYKIIMSA, IEHCTBUE MarHUTHOTO TOJS HAa MPOBOAHUK C TOKOM W JIBMOKYIIMHCS 3apsil,
JNICKTPOMArHUTHBIC KOJEOAHHWs ¥ BOJIHBI, TNPSIMOJMHEHHOE paclpOCTPaHEHHE CBETa, OTPAKEHHE, MPEIOMIICHHE,
uHTephepeHys, TUPpakuns W MONSpU3aLUs CBETa, JUCIepcHs cBera, (orodnexrpudeckuii dpdexr (poroaddexr),
CBETOBOC JIaBJIICHHE, BO3HMKHOBCHHE JIMHEHYATOrO CIEKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaJMOaKTHBHOCTD

114

115

11.6

11.7
11.8

OnucelBaTh U3y4EHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKHUE, MATHUTHBIE, ONTHUUECKUE, JIEKTPUUECKYIO IPOBOJUMOCTD
Pa3IMYHBIX CPENT) U JICKTPOMATHUTHBIC SIBIICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHe BEIIMYMHBI: AIICKTPUUECKHUH 3aps,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPsUKEHHE, 3JIEKTPUYECKOe COIPOTHUBIEHHE, pa3HOCTh noreHuuanos, JJC, pabora Toka,
WHAYKIHMS MAarHUTHOrO MOJs, cwia Amiepa, cuia JIopeHla, MHIYKTMBHOCTb KaTYLIKH, DHEPrUsS 3JIEKTPUYECKOTO U
MarHUTHOIO IOJeW, HEepuoJ M YacToTa KojeOaHUil B KojebaTelbHOM KOHTYpe, 3apsi M CHJIa TOKa B IpoLecce
FapMOHUYECKUX 3JIEKTPOMATrHUTHBIX KojeOaHMUi, (OKYCHOE pPACCTOSHUE U ONTHYECKas CWJIa JIMH3bL, NPH ONUCAHUU
IPaBUIbHO TPAKTOBATh (PU3MUECKUII CMBICI UCIOIb3yEMBbIX BEJIMYHMH, UX 0003HAYEHUS U €MHHULIBL; YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMU BEIMYNHAMU

OnuceiBaTh HU3YUCHHBIC KBAHTOBBIC SBJICHUA W  HIPOHCCCHI, MUCIIOJIb3YA (1)I/I3I/I‘16CKI/IC BCIMYHHBI: CKOPOCTb
OJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 9YaCTOTA CBCTA, SHCPIUA U HUMITYJIBC (I)OTOHa, nepuon Imojiypacmnajia, sHEprusa
CBsA3HM ATOMHBIX AACP, IIpU OIIMCAHHUH IIPAaBUIIBHO TPAKTOBATb (bI/ISI/I‘leCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYCHHS U CAWHUIIBI; YKA3bIBATH (I)OpMy.TIBI, CBA3BIBAONIUC JJAHHYIO (I)I/I3I/I‘leCKy10 BCJIIMYHHY C APYTHUMHU BCIMUYNHAMU,
BBIYHCIIATH 3HAYCHHUC (1)I/ISI/I‘~IGCKOI\/'I BCJIIMYHUHBI

AHanu3upoBaTh (PU3NYECKUE MPOIECCHl U SBICHUS, UCTIONB3Ys (hPU3MUECKHe 3aKOHBI M MPHUHIMUIBL: 3aKoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO U MapaJlJIeIbHOTO COEIMHEHHUS] IMPOBOJHUKOB, 3aKOH JIkoyns — JleHna, 3aKOH 3JI€KTPOMAarHUTHOMN
WHIYKIWW, 3aKOH MPSMOJIMHEMHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUsSI CBETA, 3aKOHbBI MPEIOMIICHUS CBETA,
ypaBHeHUe DiHmTeHa 11 poTodrddekTa, 3aK0H COXpaHEHUS YHEPTHUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHUs MacCOBOTO 4Mcia, MOCTynarbl bopa, 3akOH pagMOaKTUBHOIO pacnajaa; mpu
3TOM pa3jinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH

OHpCIleJ'I}ITL HAITpaBJICHUC BCKTOPAa MHAYKIIHUU MATrHUTHOT'O IMOJIA MPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

Ctpouts 1 onuckIBaTh U300pa’KEHUE, CO3aBAEMOE MIJIOCKUM 3€pKajloM, TOHKOW JIMH30M

11.9

BreinoaHsTh OKCIICPUMCHTBI IO HCCICAOBAHHUIO (I)I/I3I/I‘-IGCKI/IX SIBIICHUN H nponecCoB € HUCIOJIb30BAHUCM IIPAMBIX U




11.10

11.11

KOCBEHHBIX M3MEPEHHUH; MpH 3TOM (POpMyIUpOBaTh MpodieMy (3ajady) M TUIOTE3y Y4eOHOTO 3KCIEpUMEHTa, coOUpaThb
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BAHHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymecTBIsATh MpsSMbIe U KOCBEHHBIC M3MEPEHMs (PU3NYECKUX BEIMYHMH; IPU 3TOM BBIOMpAaTh ONTHUMAJBHBIA CIIOCOO
U3MEPEHUs M UCTI0Ib30BATh H3BECTHBIE METOBI OLEHKH IMOTPEITHOCTEH N3MEpEeHui

HccnenoBath 3aBUCHMOCTH (PM3MYECKUX BEIMYMH C WCIIOJIB30BAHUEM MPSMBIX M3MEPEHUil; IPU 3TOM KOHCTPYHPOBAThH

YCTaHOBKY, (PUKCHUpPOBATh pe3yNbTaThl MOJYUYEHHOH 3aBUCHUMOCTH (DU3MUECKUX BEJIWYHH B BUAE TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pPe3y/IbTaTaM MCCIETOBAHUS

11.12

CobumoiaTh mpaBmiia 06€30MacHOTO TPy/Aa MPU MPOBEACHUN HCCIEIOBAaHUN B paMKaxX y4eOHOTO IKCIIEPHUMEHTa, Y4eOHO-
WCCJICIOBATEIILCKOM M TMPOCKTHOW JEATCIILHOCTH C HWCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB W JIA0OPATOPHOTO
o0opynoBaHus

11.13

Pemate pacué€rHble 3a7auu ¢ SBHO 33JaHHON (U3NYECKON MOJIENBIO, HCIONIB3YS (U3NUECKHUE 3aKOHBI M NPUHIHIGI; Ha
OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOMPATh (PU3HUECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXoauMBIC U €€ PElIeHHs, NMPOBOAUTH PAcy€Thl W OICHHMBATH PEATLHOCTH IMOJNYYCHHOTO 3HAYCHHS (U3UIECKOU
BEJIMYUHBI

11.14

11.15

11.16

Pemlate kadecTBEHHBIE 3a1ayu: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIETNIOYKY PACCYKICHUHW C OIOPOM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS

Hcnonb3oBaTh MpH  peUIeHHH Y4eOHBIX 3a7ad  COBpPEMEHHble HH(OpPMAIMOHHBIE TEXHOJOTHUH Uil IIOHMCKa,
CTPYKTYPHUPOBAHUS, UHTEPIPETALMM U TPEACTaBICHUs y4eOHOW M HAy4yHO-NOMYJISIpHOW MH(POpPMALMH, MOJyYCHHOH W3
Pa3IMYHBIX UCTOYHUKOB; KPUTUUECKU aHATM3UPOBATh MOTyYaeMyro HH(OpMAIIIO

OOBSACHATh NMPUHIMINBI JEHCTBUS MalIMH, TpUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyarh YCJIOBHUS MX O€3011acHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKNU3HU

11.17

11.18

11.19

[IpuBoNTH IpUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOLIECCOB
OKpPY’KaIOILETO MUPA, B Pa3BUTHE TEXHUKN U TEXHOJIOTUN

Hcnonb3oBaTh TeopeTHdeckHe 3HAHUSA MO (U3MKE B MOBCEJHEBHON >KM3HM JuId obecreueHus: 0e30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM U TEXHMYECKMMM YCTPOHCTBaMH, Ui COXPaHEHHs 3/I0pOBbsi W COOMIOACHUS HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIECH cpelie

PaGorats B Tpynre C BBIIOJHCHUCM Pa3JIMYHBIX COIHAJIBHBIX poneﬁ, IJIaHUPOBATH pa60Ty rpymIibl, paqluOHAIBHO




pacnpenensaTh 00sS3aHHOCTH M IUIAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJIeKBaTHO OLCHMBATH BKJIAJ
KaXJI0OTO U3 YYACTHHUKOB TPYIIIBI B PEIICHUE pACCMAaTPUBAEMON TPOOIEMBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro
pa3aesia  3jieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o mpupone. HayuHelie MeTOIbl MO3HAHMS
OKpY’KallIlero Mupa. Ponb 53kcriepumMeHTa M TEOpUH B
IIPOLIECCE MTO3HAHUS IPUPOJIbI. DKCIEPUMEHT B QU3HKE

1.2

MogenupoBanue (QU3MUECKUX SBICHUH W IPOLECCOB.
Hayunsle runorespl. @Pu3nyeckue 3aKOHBI M TEOPHUMU.
['parunbl pUMEHUMOCTH (DU3NYECKHX 3aKOHOB. [IpuHIMM
cooTrBeTcTBUS. Ponb m Mecto ¢u3uku B (POpMHUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHbl MHpa, B IPAKTUYECKON
JESATEIIBHOCTH JIIO e

MEXAHUKA
##HPar##H#KUHEMATHUKA

2.1.1

2.1 2.1.2

2.1.3

Mexanngeckoe JIBUKCHHE. OTHOCHUTEIBHOCTh
MexaHuuyeckoro apmxkenus. Cucrema orcuéra. Tpaexkropus

[Tepemernienne, ckopocTh (CpedHsisi CKOPOCTh, MIHOBEHHas
CKOpPOCTb) U YCKOPEHHE MaTepUAIbHOM TOUKH, UX MPOEKLIUU
Ha OCH cucTeMbl KoopauHaT. CloXeHHe INepeMelleHud U
CJI0’)KEHHE CKOPOCTEMN

PaBHOMCpHOG n PABHOYCKOPCHHOC HpHMOHHHGﬁHOC
JABWKCHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KOOpJAUHAT, CKOPOCTH,
YCKOPCHUS, TYTH U NCPECMCILCHUA MaTCpHaHLHOﬁ TOYKH OT




2.14

BpEMEHU

CBoOogHOE majieHne. Y CKOpeHrue CBOOOTHOTO MaACHUs

2.15

KpuBonuueliHoe  nBuxeHHe. PaBHOMEpHOE  JIBHXKCHHE
MaTepUaAIbHOM TOYKHM II0O OKPYKHOCTH. YTJIOBas CKOPOCTb,
JIUHEMHAs CKOPOCTb. ITepuon " 4acToTa.
IIeHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

2.1.7

TexHu4eckue yCTpOMuCTBA: CIIUAOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIepe1adn

[TpakTnyeckue paboThl. M3MepeHre MIHOBEHHON CKOpPOCTH.
HccnenoBanue COOTHOLLIEHUS MEXIY IIyTSAMH,
IIPOMICHHBIMUA  TEJIOM 32 IIOCJIEOBAaTEIbHbIE PaBHBIE
IIPOMEKYTKH BPEMEHH IIPM PABHOYCKOPEHHOM JBUKEHUH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOW HYym0. M3ydyeHue nBUKEHUS
HIapuKa B BS3KOW XUAKOCTH. VM3yyeHue IBHKEHMS Tea,
OpOLIEHHOTO TOPU30HTAIBHO

2.2

221

##Par## IMHAMUKA

IIpunuun ortHocurensHocTH [anmuited. lIlepBelii  3aK0H
Herorona. HepuuanbHble CUCTEMBI OTCYETA

2.2.2

2.2.3

224

Macca Tena. Cuna. [IpuHuunm cynepno3uium cui

Bropoii 3akoH HprooTOoHa [ MaTepuasbHOW TOYKHA B
uHepuuanbHoli cucteme otcuéra (MCO). Tperuit 3akoH
HprotoHa 11 MaTepuanbHbIX TOYEK

3akoH BCEMHUPHOI'0 TATOTCHHA. Cuna TSDKECTH. HepBa;I
KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHUs CKOJIBKEHUS U
cuna TpeHus 1okod. Koapdumument Tpenus. Cuna




2.3

COIIPOTUBJICHUS MPU ABUKCHUU TCJIa B X XUAKOCTH WUJIA Ia3c

HOCTyrIaTCJ'IBHOG U BpallaTC€jIbHOC IBUXCHUC a0COJIIOTHO

2.2.7 )
TBEPIOTO Tena
208 MOMEHT CcHJIbl OTHOCHTENBHO OCH BpamieHus. [lneuo cuibl.
o VYcnoBus paBHoBecus TBEporo tena B MCO
299 TexHudyeckue  yCTpOMCTBA:  NOAIUMIIHUKHM,  JIBH)KCHHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktuyeckue pabotrel. M3yueHue nBukeHus Opycka IO
HAKJIOHHOM IUIOCKOCTH NOJ JeHCTBMEM HECKOIbKHX CHII.
9210 HccnenoBaHue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX
o B 1eGopMHpPYEMO TPYKMHE W PE3UHOBOM 00pasie, OT
BeNMMYMHBI UX Jedopmanuu. MccnenoBanue — ycioBUi
paBHOBECHSI TBEPIOTO TEJA, HMEIOLIETO OCh BPAIICHHS
#H#Par###3AKOHBI COXPAHEHI A B MEXAHUKE
931 HNmnynbe maTepuaabHOW TOYKH, CHCTEMBI MaTepHAIbHBIX
o ToueK. VIMITynbC CUiIbl M U3MEHEHHE UMITYJIbca Tella
932 3akoH coxpaHeHus wumnyinbca B HCO. PeaktuBHOe
e JIBUKECHUE
2.3.3 Pabota cuibl
2.34 Mo1HOCTb CHJIBI
935 Kunetnueckast sHeprusi MaTepualbHOM ToukH. Teopemao
h KHHETUYECKON SHEPTHU
ITorenumanpHas sHeprus. [loTeHIManbHas SHEPTUsl yIpyro
2.3.6 neGopMUpOBaHHOW TMpYXHHBL. [loTeHIManbHass SHEprus
TeJsa BOJIU3U MOBEPXHOCTH 3eMITH
937 [ToreHnanbHBIE ¥ HETIOTCHIIMAIBHBIE CHITBL. CBSI3b pabOoThHI

HEIIOTCHIUAJIBHBIX CHJI C HU3MCHCHHEM MEXaHUYEeCKOM




SHEPTUU CUCTCMBI TCII. 3akoH COXpPaHCHUMA MEXaHU4YeCKOM

SHEPIruu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudyeckue yCTpPOMCTBA: JBHKEHHME DPAKET, BOJOMET,
o KOIIEP, NPYXUHHBIHA IIHCTOJIET
[TpakTrdeckue padoThI. MI3yueHUe CBA3H CKOPOCTEH TEl MPH
2.3.10 Heynpyrom ynape. MccriemoBanue cBsi3u paOOTBI CHIIBI C

W3MEHECHHEM MEXaHHMISCKOM OHCPIHHU TCJIa

3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJNHAMUKA
#HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOM

3.1.1 teopun. bpoyHoBckoe mBmkenue. Juddysus. Xapakrep
JIBUKEHUS M B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA

312 Mogenu cTpoeHus Tra3oB, >KUIKOCTEH U TBEPABIX Tel H
00BsICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATHX MOJIENe

313 Macca w™onekyn. KommuectBo BemectBa. IlocrosHHas
ABoraapo

31 314 TemmoBoe paBHOBecue. Temmepatypa U €€ HU3MEpEHUE.

[Ixana remneparyp Llenbcus

315 Monens  upeansHoro rasa. OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HIEAJIBHOTO ra3a
AOcoroTHas TeMIiepaTypa Kak Mepa CpelHe KHHETHIECKOM

3.1.6 SHEPruM TEIJIOBOrO JBMKEeHUs vactul Trasza. Illkana
temnepatyp KenbBuna

3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa

318 I'a3oBble 3akoHBI. M3ompomeccsl B HA€aIbHOM Trasze C

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: M30TCpMa, HU30XO0pa,




3.1.9

u3obapa

TexHUuyecKkue yCTpONCTBa: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckue pabGoTel. M3mepeHume wmacchl BO3ayXa B
KJIACCHOM KoMHare. lccienoBaHue 3aBUCUMOCTH MEXIY
IapaMeTpamMy COCTOSHHS Pa3pesKEHHOro rasa

3.2

3.2.1

OCHOBbI TEPMOJAMMHAMUKHN

Tepmoaunamuueckass cuctema. BHyTpeHHsiE — dHeprus
TEPMOJMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonuuectBo Ttemnorsl u pabGorta. BHyTpeHHsIsT 3Heprus
OJIHOATOMHOT'0 MJI€AIILHOIO Ta3a

3.2.3

3.2.4

3.25

Bunel Temonepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
u3nydeHue. TemnoéMKOoCTh Tena. YJelbHas TEeIIOEMKOCTb
BeulecTBa. Pacy€r konuuecTBa TEIUIOTHI IIPU TEILIONEpeiade

[lepBbiii 3akoH TepMmoauHamMuku. [IpuMeHeHue mepBOro
3aKOHa TEePMOJWHAMUKUA K u3ompoueccam. ['padudeckas
MHTEpIpeTanus paboThl ra3a

TeroBeie MamuHbl. [IpUHIMIBI  1EHCTBUS  TEMJIOBBIX
MmammH. [IpeobpazoBaHusi SHEpPruM B TEIUJIOBBIX MallIMHAX.
Koaddunment mnonesnoro peiictBus (manee — KIIJI)
teroBoil mammHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3akon TepmoanHaMuku. HeoGpatuMocTs mpoleccos
B mnpupone. TemnoBble  ABUraTead. IJKOJOTHYECKHE
po0IeMbI TEIIO3HEPTEeTUKI

3.2.7

3.2.8

TexHudyeckne  yCTpOWCTBA:  JBUIAaTellb  BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED

IIpakTrueckue paboThI. N3mepenune yAEIBHOU
TEIJIOEMKOCTH




###Par### AT PEI’ ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE [TEPEXO/1bI

[TapooOpa3oBanue u kKoHjaeHcauus. VMcnapenue u kureHue.

3.3.1 YnaenpHast ~ TemoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JIaBICHUS
332 AOcomoTHass M OTHOCHUTEIbHAs BJIAXHOCTb  BO3JyXa.
e HachlieHHbIi nap
Teépnoe Ttemo. Kpucramummdyeckue u amopdHble Tena.
3.3.3 AHHn30Tponusl CBOMCTB KpucTaioB. JKujakue KpUCTAUIbI.
3.3 CoBpemeHHbIE MaTepuallbl
334 [InaBnenne W  KpUCTaIM3auus. YJelnbHas  TeIUloTa
o wiasnenus. CyoauManus
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHudyeckne yCTpPOWCTBA: TUIPOMETP U IICHXPOMETP,
336 KaJOpUMETP, TEXHOJOIMH  TOJYYEHUS  COBPEMEHHBIX
h MarepuaioB, B TOM  YHCIe HAHOMATCPHAIOB, W
HaHOTEXHOJIOTUH
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
##HPar###JIEKTPOCTATUKA
411 OnexkTpuzanus Ten. OJeKTpuueckui 3apsan. JlBa Buaa
- SJIEKTPUYECKHX 3aPsI0B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1 413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiictBue 3apsaaoB. 3akon Kymnona
OnexTpuyeckoe rmosie. Hampspk€HHOCTh  JEKTPUYECKOTO
4.1.5 nosst. [lpuanun cynepnozunmu. JImHWM HanpsKEHHOCTH

SJICKTPHYCCKOTO ITOJIA




4.2

PabGora cun oanekrpocraruyeckoro mons. [loTenmman.

4.1.6
Pa3HocThs moTeHIMANOB
417 ITpOBOAHMKY U IHUINEKTPUKH B IIOCTOSTHHOM 3JIEKTPHUYECKOM
o nojie. JIMoeKTpruyecKas NPOHULIAEMOCTh
418 OnextpoéMkocTs. KoHzeHcarop. DIeKTpoEMKOCTh TUNIOCKOTO
o KOHJICHCATOpa. JHEPrus 3apsLKEHHOT0 KOHIEHcaTopa
TexHudyeckue yCTPOMCTBA: BIIEKTPOCKOI, AJIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3alluTa, 3a3eMJICHHE
o 3JIEKTPONPHOOPOB,  KOHIEHCATOP, KCEPOKC,  CTPYMHBIN
IIPUHTEP
4110 [Ipaktuyeckne paboTel. M3MepeHue  AIEKTPOEMKOCTH

KOHJICHCATopa

#HHPar###TIOCTOSHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJAX

YcaoBus CyYmICCTBOBAHNA IIOCTOSAHHOI'O OJJCKTPHYCCKOIO

42.1 toka. Mcrounuku Toka. Cuna toka. [IoCTOSHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyactka 1enu
423 DJNEeKTpUYecKOe CONPOTHUBIIEHHE. Y AETbHOE CONPOTUBICHUE
o BEIeCTBA
494 [TocnenoBarenbHOE, MApAIIEIBHOE, CMEIIAHHOE COSIMHEHUE
o MPOBO/IHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoABKymas cuna (nanee — OJIC) u BHyTpeHHee
4.2.7 CONPOTUBIICHHE MCTOYHMKA TOKA. 3akoH OMma Mg IOJIHOM
(3aMKHYTOM) 5ekTpruueckoi nernu. KopoTkoe 3aMbIkanme
428 DNeKTpOHHass  MPOBOAMMOCTH  TBEPABIX  METaJIOB.

3aBHCHMOCTD COIIPOTUBJICHUA MCTAJUIOB OT TCMIICPATYPHI.




4.2.9

4.2.10

CBepxnpoBOAUMOCTh

DJIeKTpUYECKUi TOK B BakyyMe. CBOWMCTBa 3JIEKTPOHHBIX
My4YKOB

[TonynpoBOIHUKH. CobcTBeHHAs u MPUMECHAs

MIPOBOAMMOCTH MOJTYNpPOBOAHUKOB. CBOICTBA P-N mepexo/a.
[TomynpoBOIHUKOBBIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

ONEKTPUYECKUH TOK B 3JIEKTPOJIUTAaX. DJIEKTPOJUTHYECKAs
JUCCOIMAIUA. DIIEKTPOIU3

OnekTpudyeckuit Tok B razax. (CaMoOCTOATENbHBIA U
HECaMOCTOATEIbHBII pasps. Pasiuynsie TUIBL
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuueckue ycTpoicTBa: aMIepMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA  TOKa, OJJIGKTpOHArpeBaTelbHble  MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHbI  JIUOJ, TEPMUCTOPHl U
($OTOPE3UCTOPHI, OTYITPOBOJHUKOBBIN U0/, FaIbBaHUKA

[TpakTideckue padoThl. M3yueHne cMemanHOro COeTUHEHHS
PE3NUCTOPOB.

Usmepenne DJIC wucTOUHMKA TOKa W €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexTpoiamnsa

11 KJIACC
Kon
Koanposepsiemoro 3;1eMeHTa
pa3nesia
4

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA




4.3

###PartH#MATHUTHOE I1O0JIE. OJIEKTPOMAI'HUTHAA MHAYKIA

IlocTossHHBIE MarHHWTEHL BSaHMOﬂCﬁCTBHe IIOCTOAHHBIX

43.1
MarHuToB
MarnutHoe nose. BekTop MarHuTHOM MHAYKUMH. [IpuHImn
4.3.2 cyneprio3unuu. JluHun MarHuTHOW wuHAyKuuu. KaprtuHa
JUHUI MarHUTHOW MHAYKIIUY MOJIS OCTOSTHHBIX MarHUTOB
MarnuTtHoe 1osie IMPOBOJHMKA ¢ TOKOM. KapruHa nuHUi
433 MoJis JUIMHHOTO TIPSMOTO TIPOBOJHHUKA U 3aMKHYTOTO
e KOJBIIEBOIO MPOBOJHMKA, KATYIIKH C TOKOM. ONBIT
Opcrena. BzanMoaelicTBre MPOBOAHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJIyJIb ¥ HallpaBJICHHUE
Cuna Jlopenua, e€ Moaynab W HampaBlieHHE. J[BUykeHue
4.3.5 3apsHKEHHOW YacTUIIBI B OJHOPOJAHOM MAarHUTHOM TOJI€.
Pabota cunbl Jlopennia
4.3.6 SIBICHHE IMEKTPOMArHUTHOW WHTYKITHH
4.3.7 [ToTok BekTOpa MArHUTHOW MHAYKLIUU
438 OAC wuHaykuuu. 3aKOH SJIEKTPOMArHUTHOM WHIYKIIHH
e dapanest
BuxpeBoe oanexrpuueckoe mone. IAC wuHAYKIMH B
4.3.9 MIPOBOJHUKE, JBUKYIIEMCS MOCTYINATENbHO B OJHOPOIHOM
MarHMuTHOM TI0JIe
4.3.10 [IpaBumno Jlenua
4311 NHIyKTUBHOCTS. SIBnenne CaMOUHIYKITUH. SJIC
e CaMOMHIYKITHH
4.3.12 DHeprus MarHUTHOTO TOJIS KaTYLIIKU C TOKOM
4.3.13 DNEeKTPOMarHuTHOE M0JIe
4.3.14 TexHudeckue  yCTpPOWCTBA:  IOCTOSIHHBIE ~ MarHUTHI,




4.3.15

QJICKTPOMArHUTHI, QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX 4aCTULl, MHAYKIIWMOHHAA I1CYb

[Ipaktrueckue paboTel. M3yueHwe MarHUTHOTO  ITOJISI
KaTylIKA ¢ TOKOM. MccinenoBanue AEHMCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM. HMccnenoBaHue SIBIICHUS
3JIEKTPOMATHUTHON MHIYKLIMHU

KOJIEBAHMA 11 BOJIHBI

5.1

##HPartH#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Komnebarensuas CHUCTEMA. CB0o0OOIHEIE KoJIeOaHus.
I'apmonunueckue kosnebanwus. [lepuon, yacrora, aMIuIUTyaa
u ¢aza kojedaHuit

HpY)KI/IHHHﬁ MasATHHK. MaTeMaTHYECKUN MasTHHUK

5.13

5.1.4

5.15

5.1.6

YpaBHEHHE TapMOHHUYECKUX Kojebanuii. Kunemarnueckoen
JTUHAMHAYECKOE OTMMCaHUE KOJIeOaTeIbHOTO ABUKEHUS

[IpeBparieHne SHEPrUU MPU TAPMOHHYECKHUX KOJeOaHUSX.
CBsi3p aMIUIUTYIBl KOJNEOAHWM HCXOJHOW BEIUYMHBI C
aMIUIUTy1aMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KonebaHus B UACAIBHOM  KoyeOaTelbHOM  KOHTYpe.
AHanorus Mexnay MEeXaHM4YEeCKMMM U 3JIEKTPOMAarHUTHBIMH
konebanusamu. Popmyna TomcoHa

3aKOH COXpaHEHHsI SHEPTUU B UICATLHOM KOJIeOaTeTbHOM
KOHTYpE

5.1.7

BoinyxkaeHHsle  MexaHudyeckue —Kkosebanus. Pe3oHaHc.
Pe3OHaHCHaH KpI/IBaH. BI)IHY)K)IGHHBIC 3HeKTpOMaFHI/ITHI)Ie
KoJIcOaHus.

5.1.8

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.




5.19

5.1.10

5.1.11

5.1.12

MomHOCTh  MEPEMEHHOTO  TOKa.  AMIUIUTYIHOE H
JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS

Tpancdopmarop. IIpousBoacTso, nepenadya u norpediieHue
JNEKTPUYECKOM DSHEPIrUu. OKOJOTMYECKHE PHUCKU IIpU
IIPOU3BOJACTBE  AJeKTpuueckod  sHepruv.  Kynberypa
HCII0JIb30BAaHUS AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU

TexHudeckue ycTpoicTBa: cericMorpad, >SIEKTpUUYECKHUI
3BOHOK, JINHUU 3JIEKTpoIiepe1ay

[IpakTuueckue paboTsl. MccnenoBaHue  3aBUCHMOCTH
nepuosia MajblX KoneOaHui Ipy3a Ha HUTH OT JAJIMHBI HUTH
U Macchl rpysa. MccnenoBanne nepeMeHHOro TOKa B LIENH
U3  IIOCIIEJOBATEIbHO  COCIMHEHHBIX  KOHJEHCATOopa,
KaTyIIKH U pe3ucTopa

##Part#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHuyeckue  BOJIHBI, YCJIOBUS  PaCIpPOCTPAHCHHUS.

521 [Tepuon. CkopocTh pacnpoCTpaHEHUsI M JJIMHA BOJIHBI.
[Tomepeunsle 1 MPOAOIBEHBIE BOTHBI

599 ##HPar### WntepdepeHuus U audpakius MEeXaHUYECKHX

o BOJIH
52 593 3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BwicoTa ToHa.

TemOp 3ByKa
DNEeKTPOMarHUTHBIE  BOJIHBL.  YCIIOBHS  HM3IIyYSHHS

524 AJIEKTPOMArHUTHBIX BOJH. B3anMmHasi opueHTaIus BEKTOPOB
E, B u v B 251eKTpOMarHUTHON BOJIHE B BaKyyMe
CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTpPakKEeHHE,

5.25 IpeaoMIIeHUe, TosIpu3anus, Audpaxius, UHTephepeHIus.

CKOpOCTI) OJICKTPOMAariuTHBIX BOJIH




5.3

5.2.6

5.2.7

5.2.8

[xamna DJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHUKIIBI paguoCBsA3M W TeNeBHJACHMs. Pamuomokarius.
DNIEeKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

TexHu4ecKne YCTPOWCTBA: MY3BIKAIbHBIC HHCTPYMEHTHI,
yIBTPAa3BYKOBasi JHArHOCTUKA B TEXHUKE W MEAMIUHE,
pamap, paauonpuEMHHUK, TEJIEBU30p, aHTECHHA, TeledoH,
CBUY-neun

H##HPar#H#OIITUKA

5.3.1

5.3.2

[IpsimonuHeitHOEe paclpocTpaHeHWE CBETa B OJHOPOJIHOM
cpene. JIyu cera

Otpaxxenue cBera. 3akOHbI OTpakeHUs cBeta. [locTpoeHue
M300pa)KeHUI B INIOCKOM 3epKalie

5.3.3

IIpenomnenue cBeta. 3aKkOHBI IIPEJIOMIICHUS  CBETa.
AOGCOIIOTHBIN MMOKa3aTeb PEIOMICHUS

5.34

5.35

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenvHbI  yrou
TTOJTHOTO BHYTPEHHETO OTPaKECHUSI

I[I/ICHepCI/IH cBeta. CII0KHBIN cocTaB 0eJIoro CBeTa. ]_[BCT

5.3.6

Colwuparoniiue W pacceuBarIIfe JTUH3BL. TOHKas JIMH3A.
DOKYCHOE PaCcCTOSIHUE U ONTHUYECKas CHJIa TOHKOW JMH3HI.
[TocTpoenue M300pakeHU I B cobuparomux u
paccenBarommx  JuH3ax. @dopmyna  TOHKOM  JMH3BL
YBenuuenue, 1aBaeMoe JIMH30U

5.3.7

5.3.8

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKONU ONTUKH
Nurtepdepentus cBera. KorepeHTHbIE HCTOUHUKU. Y CIIOBHS

HaOII0eHUS MaKCUMYMOB u MUHHMYMOB B
UHTep(EPEeHIIMOHHOW  KapTUHE OT JBYX CHH(A3HBIX




5.3.9

5.3.10

KOTCPCHTHBIX HCTOUYHHUKOB

Hudpaknus cera. udpakuuoHHas pemerka. YCIoBUE
HAONIO/IeHUsl  TJIaBHBIX ~ MakCUMYMOB IpH  TaJeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha MTUPPAKITUOHHYIO PEIIETKY

Honﬂpmamm CBETa

5.3.11

5.3.12

TexHuyeckue ycTpoiicTBa: OYKHM, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN arrapar, MHKPOCKOII, TEJIECKOII,
BOJIOKOHHASI ONITHKA, THU(PpaKIIMOHHAS PEIIETKA, MOJIIPOUT
[IpakTuueckue paboThL. N3mepenune MOKa3aTest
npenomiieHus. VccnemoBaHue CBOMCTB H300paKeHHH B
nuH3ax. HaGmonenue aucnepcuu cBera

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuupl  OPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH.
IlocTymarel TEOpUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH

61 MOAYJIL ~ CKOpPOCTM  CBETa B  BakyyMme, [PHUHIIMI
OTHOCHUTEJIBHOCTH DWHILTEITHA
6 6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3ameieHne
BPEMEHH U COKpAILEHUE JITTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 Csi3p Macchl C DJHEpruedl M HMIYJIbCOM CBOOOJTHOM
YaCTHUIIbl. DHEPTHUS MOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®N3UKA
#i#Par###3JIEMEHThHI KBAHTOBOM OITTUKU
711 ®oronsl. Popmyna Ilnanka cBsi3u sHEpruM GOTOHA C €ro
7.1 4acTOTOW. DHeprus U UMNyJIbC POTOHA
712 OtkpeiTe U uccienoBanue (orordpdexra. OnbiTel AT

CroneroBa. 3akoHsl poTordpdexTa



VYpaBuenue OinmreitHa i porodddekra. «KpacHas

713 rpanuna» Goroaddexra
714 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XHUMUYECKOE JICUCTBUE CBETA
716 Texuuueckue ycTpoiicTBa: (QoTodaeMEHT, (HOTOJATUMK,
o cosiHeyHas 6arapest, CBETOIUO/I
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTPOEHMS aToma. [InmanerapHas moaenb
aTroma
[Toctrynater bopa. U3nydenue u nornomieHue GOTOHOB MPH
7.2.2 Mepexo/ie aToMa C OJHOTO YPOBHSI JHEPrUUM Ha JIPYroi.
Bunel criektpoB. CieKTp ypoBHEN 3HEPTUU aTOMa BOAOPOJA
7.2 BonnoBeie  cBoiictBa uactui. Bonnbel ge  bpoiins.
7.2.3 KopnyckynsipHo-BoIHOBOMH Tyanu3M. Judpakmums
ANIEKTPOHOB Ha KPUCTAJLIaxX
794 CrioHTaHHOE M BBIHYXJIEHHOE H3JIydyeHHue. YCTpOICTBO U
o OPHUHIKT paboTHI Ta3epa
795 TexHudeckue  yCTpOMCTBA: CIEKTpPaJbHBI  aHAIM3
o (CTIEKTPOCKOTI), JIa3ep, KBAHTOBbINA KOMITBIOTED
7.2.6 [IpakTnyeckue pabotel. Habnronenue nuHeHyaToro crnekTpa
ATOMHOE /PO
731 Metoabl HaOMIOAEHUS W PETUCTPAMU  3JIEMEHTapHBIX
23 e YaCTHIL
OtkpeiTHe paguoakTuBHOCTH. OmnbiTel  Pesepdopna 1o
7.3.2 OTNpENIeIEHUIO0  COCTaBa  PAJUOAKTUBHOTO  U3JTY4EHHS.

CpoiictBa anbda-, Oera-, raMma-u3irydyeHus. BiusHue



PAAUOAKTUBHOCTH HA KUBBIC OPTaHHU3MbI

OTtkpbiTHE NIPOTOHA M HelTpoHa. HykioHHas Monens sapa

7.3.3 I'eitzenbOepra — MBanenko. 3apsia szapa. MaccoBoe 4HCIIO
sapa. M3oTonsl
Anbda-pacnaz. DIEKTPOHHBIM W TO3UTPOHHBIA Oera-
7.3.4 pacnan. ['amma-m3nydeHue. 3aKOH  PaJMOAKTHBHOTO
pacnana
735 DHeprust cBsi3M HYKJIOHOB B snpe. Snepusie cuibl. Jledekr
o MacchI sijipa
7.3.6 Snepuble peakuyu. JleneHne u CHHTE3 Sep
SAnepusiii peaktop. TepmosigepHbiii cunTe3. [IpoGraembl 1
7.3.7 MEPCIIeKTUBBl  SACPHOM  HHEPreTHKU.  DKOIOTUYECKUE
ACTEKThI SEPHOM SHEPTETUKH
738 DnemMeHTapHbIe YaCTHUIBI. OTtkpsiTHE IIO3UTPOHA.
e dyHIaMeHTa bHbIE B3aHMOIECHCTBUS
739 TexHuueckue ycTpoiicTBa: no3uMeTp, kKamepa Buibcona,
o SIZIEPHBIN PEakTop, aTOMHast 6oM0a
7310 [Ipaktuyeckue pabotsl. VccnenoBanue TpekoB 4acTull (1o
A rOTOBBIM (hoTOrpadusim)
OJIEMEHTHI ACTPOOU3UKN
8.1 Bun 3Bé3nnoro Heba. Co3Be3ausi, sipKkue 3BE3MbI, MIAHETHI,
WX BUJAUMOE JIBI)KEHUE
Conneynas cuctema. [lnaners! 3emMHoOli rpynmnsl. [Tnanersi-
8.2 TUTaHThl M WX CIOYTHUKH, KapJIUKOBBIC IUIAHETHl. Maibie
tesia COTHEUHOU CHUCTEMBI
8.3 Comnnrie, ¢potocdepa u atmochepa. CoHedHAs aKTHBHOCTh
8.4 Hcrounuk sneprun CosHLa U 3BE3]1



8.5

3BE3/1bl, UX OCHOBHBIE XaPaKTEPUCTUKH: MACCA, CBETUMOCTD,
paguyc, Temmeparypa, HX B3aUMOCBs3b. Jlmarpamma
«CIIEKTpAJIbHBIN KJacC — CBETUMOCTbY». 3BE3/bl TIJIaBHOU
IIOCJIEZI0BATEIBLHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTB)
JUI 3BE3]] TIIaBHOM TOCIIE0BATEIbHOCTU

8.6

###Par##BayTpennee crtpoeHue 3BE31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOXKIACHUU U HBotonuu CoJiHIIA U
3BE37. DTalbl )KU3HU 3BE3T

8.7

Mnineunsiii [1yTs — Hama ["'anaktuka. CriupaibHas CTpyKTypa
lanaktuku, pacnpeneinenue 3BE31, Tra3a MW [bUIM.
[Tonoxxenue u nwxenue Conuua B ['anaktuke. [lnockas u
cepuueckas moICUCTeMbI [ alakTHKH

8.8

8.9

8.10

Tunel ramaktuk. Pamuoramaktuku W KBazapbl. YEpHbIE
JBIPBI B SIAPAX FajlakTHK

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa60:ma.
Pazberanmne ramaktuk. Bospact u paamyc Bcenennoi,
teopus bonbmoro B3peiBa. Moaens «ropsuei BeeneHHOW.
PenukroBoe n3nyyeHue

Macmrabnas cTtpykrypa Bceenennoil. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUU



MPOBEPSIEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON MPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OGPA3OBAHUSI

Kona
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUSI K NMPEIMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero o61ero odpazoBaHus

1

CdopMUpOBaHHOCTh YMCHHI pacro3HaBaTh (PHU3WYECKUE SIBICHUS (TPOIECCH) M OOBSCHATH WX HAa OCHOBE

HN3YUCHHBIX 3aKOHOB

Bnagenue ocHOBOIOJIArarIuMHu (1)I/I3I/I‘leCKI/IMI/I MNOHATUAMU W BCIIMYUMHAMHU, XAPAKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/Ie

IMpoueCChl

CopMUpOBaHHOCTh YMEHUN TMPUMEHITh 3aKOHBI KJIACCHUYECKOM MEXaHUKH, MOJCKYIIpHOW (QU3UKU H
TEPMOJMHAMHKH, 3JICKTPOJAMHAMUKH, KBAHTOBOM (M3UKH Ui aHaiu3a WU OOBSICHEHHS SIBICHUI MHUKPOMHPA,
MaKpOMHpa U METaMupa, pa3indaTh YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, IOHUMATh
BCEOOIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHWYEHHOCTh WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAJIN3UPOBATH (bPBH‘ICCKPIG MMPOLECChI, UCITIOJIB3Yd OCHOBHBIC ITOJIOKCHUS, 3aKOHbI U 3aKOHOMCPHOCTU

C(I)OpMI/IpOBaHHOCTL YMCHHA pa3indyaTh yCJIOBUA IPUMCHUMOCTHU Mopemen (1)I/IBI/I‘IGCKI/IX TCJI U IIPOLCCCOB (HBHeHHﬁ)

ChopMupoBaHHOCTh yYMEHHUS pelllaTh pacy€THble 3aJauyd C SIBHO 33JaHHOM W HEABHO 3aJJaHHOM (Qu3MUecKon
MO/JIENIbIO: Ha OCHOBAaHMHU aHalM3a yCJIOBUS BbIOMpPATh (PM3MUYECKHE MOJIENIM, OTBEYarolue TpeOOBaHMUAM 3aJauu,
OPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUECKUX TEOPUM MpH HCHOIb30BAaHUU
MaTeMaTUYeCKUX METOJO0B pEeUIeHMs] 3a/lad, HPOBOAMTH pPACUEThl HA OCHOBAHWU HMEIOIIMUXCS JIaHHBIX,

AHAJIU3UPOBATDH PC3YJIbTAThI U KOPPCKTUPOBATH MCTOABI PCHICHUSA C y‘léTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBEeHHBIC 3a/1a4H, TPEOYIONHME MPUMEHEHHS 3HAHUI U3 pa3HBIX Pa3JieoB IIKOJIHHOTO Kypca GU3UKH, a

TAKXKC UHTCTpAllun 3HaHUM U3 APYrux npeaIMeToB CCTCCTBCHHOHAYYHOTI'O UKJIA: BEICTPAUBATDH JIOTUYCCKYIO HCTIOUKY




paccykJIeHUl ¢ OMopoil Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHE SIBICHUS

Bnanenue OCHOBHBIMH METOJAaMH HAyYyHOTO IIO3HAHUS, MCIOJIB3YEeMbIMH B (U3MKE: MPOBOIUTH MpPSMbIE U
KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMYMH, BHIOWPAs ONTUMAIBHBINA CIIOCOO M3MEPEHUS U MCIIONb3YsI U3BECTHBIE
METO/bl OLEHKH MOIpPEeIIHOCTEH H3MEpPEeHHH, MPOBOIUTH MCCIEJOBAHUE 3aBUCHUMOCTENH (M3NYECKUX BEJIWYMH C
UCIOJIb30BAHUEM MPSMBIX H3MEPEHUH, OOBACHATH IOJYyYEHHbIE PE3YyJbTaTbl, UCHONb3Yysd (U3MUECKUE TEOpUH,
3aKOHBI U MOHSATHUSA, U JEaTh BBIBOABI; COOIIOAATH MpaBmiia 0€30MacHOT0 TPy/Aa MpHU MPOBEICHUN HCCIEIOBAaHUN B
paMKax y4eOHOro SKCIEpHUMEHTa M y4eOHO-HCCIIEOBATENLCKON JEeSITEIbHOCTH C MCIOJIb30BAaHHEM ITH(PPOBBIX

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS

ChopMUpOBaHHOCTh YMCHHI aHATU3UPOBATh W OICHWBATH IIOCJICJCTBUS OBITOBOM W IPOU3BOJICTBEHHOM
NESTEIIbHOCTH 4YelIOBEKa, CBSI3aHHOW € (PU3WYECKUMH IPOLIecCaMH, C TO3MIMHA HKOJIOTUYECKON Oe30MacHOCTH;
MIPEICTABICHUI O pallMOHAJIBHOM MPUPOJIONOJIB30BAHUH, a TAKKE PA3YMHOM MCIOJIb30BAHUU JOCTUKEHUN HAYKU U

TEXHOJIOTUH [T JaTbHEHUIIEero pa3BUTHS YeJI0BEYECKOT0 00IIecTBa

OmnageHne pazTUYHBIMU CIIOcO0aMu PaboThl ¢ WH(pOpMaANMend (UIUIECKOTO COJACPNKAHUSA C HCIOIB30BAHUEM
COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMEHHI KPUTHYECKOTO aHAJIN3a U OI[CHKH JOCTOBEPHOCTH

noJy4aeMoi nHpopmanuu

10

ChopMHUpPOBAHHOCTH YMEHHI MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMHYECKUE TOHSTHS, TEOPUH U 3aKOHBI JJIs
aHanu3a W OOBICHEHHS (PU3NYECKUX TMPOILIECCOB, MPOUCXOASIIMX Ha 3BE3NAX, B 3BE3NHBIX CHUCTEMaX, B

MEXKTaJIaKTHYECKOM cpeac; ABUXKCHUA HeOECHBIX TECJ1, 3BOJIIOITUN 3BE30 U BecenenHon




HHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D 11O ®PU3UKE

K
o Kona anemenTa IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
pa3aeJia/TeMbl
1 MEXAHUWKA
1.1 KMHEMATHUKA

111

1.1.2

MexaHndeckoe JABHXKCHUC. OTHOCUTEIHLHOCTh MEXaHUYECKOTO JABHXCHHA.

Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

ol | TpacETopHE
Eé€ pamryc-BekTop:
Fle)=(xlz) ylr)=(r)),

TpaeKTopIIA,

IIepeMeIleHIIC:

AF =F(t,))~F(t) =T, Ty =
= (Ax, Ay, Az),

IyTb.

CrozKeHIIe HEpEMEHIE‘HIIfIZ

Ay =0 + 4,




CKOpOCTh MaTepUAIbHON TOYKHU:

_ AF .
v=— =}'r :[U‘I.UT.U_].
At |o T
Ax , , .
v,=—1| =x/. amanormdHO v =V, V.=Z,.
1.1.3 At . -
CroskeHHe CKopocTeil: o, =0, + 0, -
Boluncnenue nepemelienys 1 NyTu MaTepuaibHON TOUYKU IIPU
NPSMOJTMHEHHOM JABHXKCHUH BIIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH Vx(t)
- _  AD .,
VeKopeHIe MaTepHaTbHOI TOUKIL: d = — =p'= [n,ﬁ. .a_.a. ] .
At
1.14
ﬁL:: | Wor ' e
a,=—2= =(u,) . aHaNOIM4HO a, =(v, |, a.=(v.)".
) At e o ' S o
PaBHOMepHOC HpHMOHHHeﬁHOC JOBUXKCHUC:
xX(t) = xg + Vpyt
1.15

X(t)




[0)¢

(t)

0x

Uy (t) — vg, = const




const

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

2
x(t)=x,+uv, t+ %

v(t)=u, +at

1.1.6 a, = const
UJE.T - U_ll'r = EHI (IJ _I]]

by Uy

HPII IBILKCHINI B OTHOM HANIPABIICHIII IIVIE S = -

Y

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaJCHUSI.

Vi

117

Yo o

O Xo ‘t—

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU3OHTY:




1.18

[.r{t} =x; +U,t=x,+U,cosa-f

-

t , 2
3'{r}=3'ﬁ+uﬂ3.r+gJT=J.'c,+uﬂsmu-r—%

Kpuonunerinoe npuxenue. /[BikeHne MaTepualibHOM TOYKHU IO OKPYKHOCTH.
VYrii0Bas U TMHENHHas CKOPOCTh TOYKHU:

v = wR

wR

HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

=—=2
w T v




T
2
2o
. lleHTpoCTpEeMHUTENEHOE YCKOPSHUE TOYKH:
v? 5
auc = F = w*°R

uc




1.2

R
. [lomHOE yCKOpEHHE MaTepUaTbHON TOYKH

1.1.9 Tépnoe Teno. [locTynarenbHOE 1 BpalllaTeIbHOE IBUKEHHUE TBEPAOTO TENA
JANHAMUKA
191 NuepumaneHple cuctemel orcuéra. IlepBeiii 3axkoH Herotona. IlpmHnmn
o OTHOCUTEIbHOCTH [ anuies
Macca Tena. I1moTHOCTE BeliecTBa:
1.2.2

<|3

p:




A

1.2.3

Cuna. [IpuHIun cyneprno3uuuy CUiIL:

>

FpaBHOLLeﬁCTB =F+F+.

- -

paBHOJEHCTB







1.24

Bropoii 3akon Hetorona: 11s marepuanbHoit Touku B UICO

- -

Fl = maq




Ap = FAt

At
npu

F = const




const

1.2.5

-————

—

£, Fy,
Tpertuii 3akoH HproToHA 17151 MaTepUAJIbHBIX TOUYEK:

-

Fip = —Fp

12
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3aKOH BCEMHUPHOTO TATOTEHHUS: CHUJIbl TPUTSHKEHUS MEXKIY TOYEUHBIMU
MaccaMy paBHBI
mim;
RZ

F=G

1.2.6 G




Cuiia TSHKeCTH. I_IGHTp TSDKSCTH TeJa. 3aBUCHMOCTh CHUJIBI TSKECTH OT BBICOTHI

h Haa MoBepXHOCTHIO TIaHeThI paanycoM RO:
GMm

M9 = R + h)?

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7

—kx




Cwuia tpenus. Cyxoe TpeHHe.

Cuuta TpeHUsl CKOJIbKEHUS:

Erp = uN
F
™
uUN
1.2.8
Cuna TpeHus MOKos:
Ep, < uN
F

TP

IA

UN




Koaddumuent tperus

1.29

JlaBneHue:

1.3

CTATHUKA




13.1

1.3.2

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaIICHU:

M| = Fl, roe | — mutedo cuitbr

OTHOCHUTCJIIBHO OCH, HpOXOI[HIJ.[Cﬁ qepe3 TOUYKY 0] MNEPNCHAUKYIIAPHO PUCYHKY

I_[eHTp MaccC Tjia. I_[eHTp MacCC CUCTEMbI MaTCPpUAJIBbHBIX TOYCK!

- -

> myry + myry+...
Tu.M. =
m; + my+...
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#HHPar###1.3.4

B OAHOPOJHOM ITOJIC TAXKECTHU

(g = const)

const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBaoBecus TBEpaoro tena B UCO:
[M,+M,;+...=0
\[F] +F+...=0

3akoH [Mackana




JlaBienue B )xunkocTH, mokosmeiics B MCO:
p =po +pgh
p
#H#Par###1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Fstirecn
#H#Par###1.3.6 F
Apx




BBITECH

€CJIM TeNO U KUAKoCTh nokosarcs B UCO, Tto

FApX = ngBbITeCH

Apx

pgv




BBITECH

VYcnoBue miiaBaHus TEN

14

3AKOHBI COXPAHEHN B MEXAHUKE

#H#Par###1.4.1

Hmmynbc MaTepruanbHONW TOUKH:




HHHHPar###1.4.2

Nmnynbc cucteMsl Te:

P =01 +p2+




##HPar###1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCA:

B UCO

Ap = A(pl + pat.. ) = FlBHeLL[HAt + FZBHemHAt+' -




A(




1 BHEIITH

At

2BHENH

At

B ICO , ecniu

Ap = A(py +p+...) =0







, €CITH

1 BHEIITH

- -

FlBHeLuH + FZBHeLUH+- L

0




#HH#Par###1.4.4

2BHENH

PeakTuBHOE ABMXKCHUE

F
\C;.(x‘

PabGora cuibl Ha MalloM MNEpCMCIICHUN

:I=|}?'|-|ﬂf'|-c05 oo=F,_ -Ax




1.4.5

1.4.6

Yy

a

D
MoLIHOCTE CHIIBL:

€CJIK 3a BpEMA

At
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTH CHJIBI
AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunernueckas OHEPIusa MaTepHaﬂLHOﬁ TOYKH:

mv? p
EKPIH =

2 2m

2

KHH




mv

2m




3aKOH U3MEHECHUS KUHSTHICCKOM OHCPIrur CUCTEMBI MaTCPHUAJIbHBIX TOYCK: B

NCO AEkun = Al + A2 + ...

147

[ToreHManbHas 3HEprus:
JUISl TOTEHLIIMAJIBHBIX CHJT

A12 = ElHOTeHu - EZHOTeHu_= AEHOTeHu

12

lorenir

210TEHI]




AE

IIOTEHIT

IToTreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKH B OJHOPOAHOM II0JIC TAKCCTHU:

EHOTeHu = mgh

TTOTEHI]

mgh

[ToreHunanbHas 3HEprus ynpyro J1eopMUPOBAHHOTO Tea:

kx?
EHOTeHu = T




1.4.8

IIOTEHIT

kx

3aKOH M3MEHEHHS ¥ COXPAaHEHUSI MEXaHHUCCKOM SHEPTUH:
Euex = By T EIIGT\BHII:-

B IICO ﬂtEq,mx = ﬂscﬂx HENOTRHLL CHIs
B IICO AE,x =0, eClI Agcex menoresn cax = 0




1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

I'apmonnueckne kojaeOaHus MarepuaabHON TOYKH. AMIUIMTYAa W dasa
konebanuii. Kunemarnueckoe onvcaHue:
x(f) = Asin( ot +9,)
v (D) =2,
a(H=(v.),=—'x)=a +ax=0.

Tac X - CMCIICHUE U3 PABHOBCCHA.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k

ma




152

. 9TO 3HAYHT, YTO

—kx.

DHepreTuyeckoe ONMCcaHue (3aKOH COXPAHEHUSI MEXAaHUYECKOM dHEPrun):

n.v‘+£_nqm_k& _

2 2 2 2

CBs3p  aMIIUTYAbl KOJEOAHMH CMEUIEHHWs] MaTepUalbHOM  TOUKH

aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS:

Upe =04, a_ =04

[lepuon u yactoTa KoneOaHUIA:

C




[Tepnon ManbIx cBOOOIHBIX KOJIEOAHWI MAaTEMAaTHYECKOTO MasiTHUKA:

I'=2n i

g
[Tepuoza cBOOOIHBIX KOIeOaHUI MPY>KUHHOTO MAasiTHUKA:

m
T =2m|—
k
15.3 Bremnyxaennsie konebanus. Pesonanc. PezonancHas kpuas

HOHCpC‘IHHC H IIPOAOJIBHBIC BOJIHBI. CKOpOCTL PacCIIpoCTpaHCHUA W AJIMHA

BOJIHBI:

<<

1.5.4 vT




Nutepdepentius u qudpakius BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJISAPHASA ®U3UKA
Mopgenun  cTpoeHus  rasoB, JKMAKOCTeM M TBEpABIX Ten. llycts
TepMOJMHAMHUecKas cuctema (Tesno) cocTouT M3 N OJMHAKOBBIX MOJEKYIL.
Torga KonM4ecTBO BelecTBa
N m
TN
Vv
211 =




rae




— 4Kciio ABOrajipo, M — mMacca CUCTEMBI (Tena),

U

U

— MOJIsIpHaA Macca BCIICCTBA

2.1.2 TennoBoe IBUKEHUE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BzaumoeiicTBue 4acTHIl BEIIeCTBA
2.1.4 Huddysus. bpoyHOBCKOE IBUKEHHE
215 Monuens uneansaoro raza 8 MKT
CBsi3b  MeXAy JaBICHUEM M  CpeJHEd  KUHETUYECKOHM  HHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JIBIYKEHUSI MOJICKYJ HJICATHhHOTO Ta3a (OCHOBHOE
ypaBaenue MKT):
P=1m,nu1 :En_{'m\rul _ineo
37 301 2 3
2.1.6

rre MO — Macca 0JJHOM MOJIEKYJIHI,

<|l=




- KOHIIEHTPAIUS MOJIEKYJT

2.1.7 AOGcomoTHas Temnepatrypa: T =t +273K
CBsi3p  TeMmiepaTypbl raza CcO CpeIHEH KHHETHYECKOW  sHeprueu
[IOCTYNATEIbHOTO TEMJIOBOIO ABMXKEHHUS €r0 MOJIEKYIIL:
2.1.8 (M) _34r
2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIO raza B TECPMOJAUHAMUKE:




Vpaprense MeHreteeBa — KiareHpoHa
BeipakeHHe 114 BHYTPeHHEH SHEPTHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mpHMeHIMBIE (OPMEI

3AIICI):
pV=""RT =vRT =NkT, p=PXL
[ L

BrIpaikeHne 114 BHYTPeHHell 3HEpPIHII OJHOATOMHOIO HIealIbHOIO
raza (nplmiemmme (hopMEI 3amIicH):
3 3m

U=—vRT— WCT———RT— Ve T—EpV
2 2L 2

2.1.11

3akoH I[aJ'IBTOHa I JaBJICHUS CMCCHU PA3PCIKCHHBIX T'd30B:

p=p+p+..

©




2.1.12

N3omporeccsl B pa3pexeHHOM Ta3e C MOCTOSHHBIM uucioM mojiekyn N (c
HOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const

uzoxopa (V = const):

p
— = const
T




const

n3obapa (p = const):

V— t
T—COTlS

const




I'padmueckoe npencrasiaenne nzonpoieccoB Ha PV-, pT- u VT- nunarpammax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

4
P const

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

2.1.13

2.1.14

HaCBIHIeHHI)IC N  HCHACBIONICHHBLIC  IIapBbl. KadectBeHHasT 3aBUCHMOCTH

IJIOTHOCTM M JABJIEHUS HACBIIEHHOIO I1apa OT TEMIIEPATyphl,
HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa
Brnaxnocts Bo3ayxa.

OTHOCHUTEIbHAS BIIAXKHOCTD:

nux




¢ = Pruapa T _ Prapa T
Puacrimmapa T Puacsimnapa (T

Hacplumapa

M

mapa

M




2.2

HachImnapa

M

mapa

M

2.1.15

2.1.16
2.1.17

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIIECTBA; HUCIIApCHHUEC U KOHACHCAlUA,

KHUIICHUEC KUIKOCTU
W3menenune arperaTHeIX COCTOSIHHM BEIIECTBA: TUTABJICHUE M KPUCTAILTA3AIIHS
[IpeoOpazoBanme sHEepruu B (ha30BBIX EPEXOIaX

TEPMOJINHAMUNKA




2.2.1

TemnoBoe paBHOBECHE U TeMITepaTypa

2.2.2

BHyTpenHsis sHeprus

2.2.3

224

2.25

2.2.6

Temonepenaya kak cnocod U3MEHEHHs] BHYTPEHHEH dHeprun 0e3 CoBeplICHHs
pabotbl. KoHBEKIHS, TETIONPOBOAHOCTD, H3TyUYeHUE
KonuyecTBo TEIIOTHI.

VY nenbpHast TEILIOEMKOCTD BENIECTBA C:
Q = cmAT

CMAT

VY nenbHas Teriota mapooopaszoBanus L: Q = Lm.
VY enpHas TerioTa miasiaeHus A Q = Am.

VY aenpHast TEIUIOTA CropaHus Toruuea : Q = gm

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A = pAV

pAV




Breruucnenne paboTsl o rpaduky mnporecca Ha pV-auarpaMme

2.2.7

[TepBblii 3aKOH TEPMOJAMHAMUKU
Q12 = AUsz + Ay, = (U = Uy) + Ay

12

AU

12

12

(U




12

Anna0ara:

12

Q12 = 0= Ay, = (U — Uy) = AUy,




12

(U




AU

12

2.2.8 Bropoii 3akoH TepmoarHaMuku. HeoOpaTuMbIe MpoIecch

[Tpunmune! aeiicTBus TernoBbix MamuH. KIT;
2.2.9 - - S

MakcumanbHoe 3Hauenne KII/. Iukn Kapho:

T, —-T T
2.2.10 Mmax =My = ————— =12
. T

YpaBHEeHHE TEIIOBOTO OanaHca:

2.2.11

Ql+QZ +Q3+: 0







OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DJIeKTpHU3alus TeJ U €€ MPOSBICHUS. DJIeKTpUUecKuil 3apsi. JBa Buaa 3apsna.

311 DJIEMEHTAPHBIN ANEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUs SJIEKTPUUECKOIO
3apsna
B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:
B OZJHOPOJHOM BEILIECTBE C AUIIEKTPUUECKON MPOHULIAEMOCTBIO
€
3.1.2
'l? ) 1 'l? " '?1
F:klll_lh:: .|1|_|"
&I 4mes, 1°
3.1.3 Onektpuueckoe nose. Ero neiictBrue Ha 3l1eKTpUUYeCKue 3apsiibl
Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:
N F
qr[po61—lbn71
3.1.4




TIPOOHBIH

[Tone Toueunoro 3apsaa:

E =k—




OIHOPOAHOC II0JIC:

-

E = const.




3.15

const.

Kaprunbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

HOTCHHI/IELTIBHOCTI) SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

12

q(¢




—QA¢
qu.

HOTCHHI/IaJIBHa}I 3HepFI/I$I 3ap5ma B BHCKTPOCTaTI/I‘IeCKOM I10JIC:
W =q¢

Q¢




[ToTenmman SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3p HaNpsHKEHHOCTU TOJS U Pa3HOCTU MOTEHIUAIOB JJISi OJHOPOJHOTO

anekTpocTarndeckoro mosst: U = Ed

3.1.6

[TpyHIMI CynepIIO3ULINY ITEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3aps0B: BHYTPU ITPOBOJHUKA
Et=0




0

, BHYTPU U Ha IIOBEPXHOCTU IIPOBOJHUKA ( = CONSt

318 Jusnextpuku B AIEKTPOCTATUUECKOM ToJIe. JusnexTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:
q
C=—
U
C
3.1.9 U
q

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpA:




&e

eC




3.1.10

Hapannenbﬂoe COCAMHCHNEC KOHICHCATOPOB:

q= CI1+QZ+---:U1 = UZ :""Cl'[apaJ]JI_Cl-l-CZ-l-'"




apaul




IlocaemoBaTreabHOE COCAUHCHHE KOHACHCATOPOB:

U:U1+U2...,q1:q2:... =




oci







3.1.11

3Hepr1/151 3apPsZKCHHOI'O0 KOHACHCATOpA:

_qU _CcU* ¢*

N

2

2C




qu

Cu




3.2

321

2C

3AKOHBI I[TOCTOAHHOI'O TOKA
Cwuia Toka:
1=2q
Ar Ar—i0

IMocrosauEemHA TOK: | = const

Jlnst mocTosiHHOTO TOKa = It

3.2.2

3.2.3

VYci10BUS CyIIECTBOBAHUS 3JEKTPUUECKOTO TOKA.
Hanpsokenne U u OJIC E

3akon Oma aJ1g y4acTKa Iemnu:




3.24

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCHUMOCTD COIIPOTUBJICHHUA OAHOPOAHOI'O

MMPOBOAHUKA OT €TI0 AJIWHBI U CCUCHMUA. VJICJ'II)HOC COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§




3.2.5

Uctounuku Toka. 3/]C uCTOUHMKA TOKA:!

ACTOpOHHl/lXCH.}I

q

E =

A

CTOPOHHUXCHIT




3.2.6

BuyTpeHHee conpoTHUBIIEHNE UCTOYHUKA TOKA

3akon OMa sl MOJHOM (3aMKHYTOM) snektpuueckor nernu: E = IR + Ir,
OTKYy/1a
/ E
" Rr
I
Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

R napasui Ry R,

napat

=—+—+..







[TocnenoBarenbHOE COEIUHEHHUE TIPOBOJHUKOB:
u=ul+uz+.,11=12=.,,

T10CJI

RHOCJI = R1 + R2+...




3.2.8

Rt

Pa6ota anexkrpuueckoro Toka: A = |Ut.
3akoH Jlxoynsa — Jlenua:
Q = I?Rt

Ha pe3ucrope

UZ
R:Q=A=12Rt=IUt=?t







MOUHOCTB 3JIEKTPUYECKOTO TOKA!

A4
p=""| =mU

At Ar—l
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

-
i

- Lr R
3.2.9 P=JT‘R=—=JTL'
e R
MoIHOCTh UCTOYHNKA TOKA:
AA
©T. CHI _
B=— =EI
4 Ar—l
CB0OOHBIE HOCUTENH JICKTPUUECKUX 3apsA/I0OB B MPOBOJAHHUKAX. MeXxaHU3MbI
3.2.10 MPOBOJAUMOCTH TBEPJABIX METAJJIOB, PACTBOPOB M PACIIJIABOB 3JIECKTPOIUTOB,
ra3oB. [TonynpoBoguuku. [101ynpoOBOTHUKOBBINA THOT
3.3 MATHUTHOE I1OJIE
MexaHuueckoe B3aWMMOJEWCTBHE MarHuToB. MaruutHoe mosie. Bektop
MarHuTHOM MHAYKIMH. [[prHINN cynepno3uiuuy MarHUTHBIX TOJICH:
B = B1 + B2 + -
3.3.1




JInanm HHAYKOUHW MAarHuTHOTO ITOJIA. KapTI/IHa JTMHUH HHAYKOUHW MarHuTHOTO

I1OJIA ITOJIOCOBOI'O U HOI[KOBOO6p213HOFO INOCTOAHHBIX MaroHuTOB




3.3.2

OmnbiT Opcrena. MarHuTHoe T1oJI€ MPOBOJHMKA ¢ TOKOM. KapTuHa mnuHui
HHAYKOUW MAr"HuTHOr'O MoJid AJIMHHOIO HpAMOro nmpoOBOJHUKA W 3aMKHYTOI'O

KOJIBILIEBOI'O IIPOBOAHHMKA, KAaTYHIKK C TOKOM

3.3.3

3.34

Cuna AMrepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina

I[Blsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJIeHHEM IIPOBOJHUKA  BEKTOPOM

>

B

Cwita JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina




Jlop

| gl vBsina

TZI€ 0 — YTOJI MEXy BEKTOpaMuU

N

. I[BI/I)KGHI/IG 3ap5I)KeHHOI7I JaCTHULBI B OTHOPOJAHOM MAarouTHOM II0JIC




3.4

OJIEKTPOMATHUTHA A MH/IYKIMA

34.1

3.4.2

3.4.3

IToTok BCKTOpa MarHUTHOM HHIAYKIHHA:

® = B,S = BScosa

BScosa

B

7
4
G

SIBnenue sanexrpomaruutHON UHAYKIUU. DJ1C uHIyKIIMN

3aKOH JIEKTpOMarHuTHoM nHaykuuu dapanes:

AD

E:__

v P

Af—




344

3JIC uHAYKIKU B IPSIMOM IPOBOJHUKE UTUHOM |, MIBHKYIIIEMCSl CO CKOPOCTBIO

v

)




)

B OJJHOPOJHOM MarHWTHOM ToJjie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yToJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI




lnv

; €CIIN




TO

| E; |= Blv




Blv

3.45

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTB:

, umu @ = LI.
Camounnykuus. 9IC caMOMHIYKIUU:

A
Eg=—L—L =-II,
Atp

~| &




3.5

3.4.7

OHeprusi MarHUTHOTO MOJIS KaTYIIKH C TOKOM:
LI?

W=

LI

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 BOJIHBI




Konebarenbubiii  KOHTYp. CBOOOJHBIE JJICKTPOMArHUTHBIE KOJICOAHHS B

UJcaIbHOM KOJIe0aTeTbHOM KOHTYpC:
[a(7) = GeasSin( ¥ + ;)

L’ff] =, = 0, c08( @ + Qg ) =1, cos(f +py )
®opmyna Tomcona:

T =2nVLC

2

LC

, OTKyZa




2

LC




CBs3b AMIUIMTYbl 3apdala KOHJACHCATOopa C aMHHHTyﬂOﬁ CHJIbI TOKa IIpH
CBO6OI[HLIX SJICKTPOMArHuTHBIX KoJIeOaHHsIX B nacaJIbHOM KoJIeOaTeIbHOM

KOHTYpE:

Opax = —

£}

3aKOH COXpaHEHUs YDHEPTUH B UJICATTLHOM KOJIeOaTEIIbHOM KOHTYpE:

3.5.2
3.5.3 BbIHYX1€HHbIE 3IeKTpOMarHuTHbIE Kojiebanus. Pe3onanc
[Tepemennsrii Tok. [Ipon3BoacTBO, nepeaaya U MOTpeOIEHUE ANIEKTPHUUECKON
SHEPIUU
o cu® L' _cu’ LI
+ = e = T — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHWTHBIX BOJH. B3anMHas oOpHeHTalus BEKTOPOB B
AIIEKTPOMArHUTHOM BOJTHE B BaKyyMe:
3.5.5 ..

E1lBlc




[Ixama OJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHUTHBIX BOJIH B

3.5.6

TEXHUKE U OBITY

OIITUKA

[IpsamonuHeiHOE paclpoCTpaHEHHE CBETa B OJHOPOAHON cpeae. TodedHblit
304 UCTOYHUK. JIyu cBeTa
3.6.2 3aKOHBI OTPAKCHUS CBETA.




ol B

IS

3.6.3 [TocTpoenue n300paxeHuii B MIOCKOM 3epKae
3aKOHbI IPEJIOMIICHUS CBETA.
[Tpenomnenue cBera:
nysina = n,sinf.
3.6.4

sino.




sinf.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:

c
Nage = ;

abc

OTHOCHUTEILHBIA IOKA3aTENh OpCIOMIICHUA:




nOTH

OTH




XoJ1 Ty4deit B Ipu3Me.




1||-"'1 = 1'2 . I?].}']. = 1?2}.2

CoOOTHOIIIGHUE YacTOT M  COOTHOIICHHE JJINH

BOJH TIpU  IEpexoje

MOHOXPOMATH4YECCKOI'0 CBETA YEPE3 Ir'paHUIy pasaciia IBYX OIITUYCCKUX CPEO:

3.6.5

nH,<mn )

ny

ﬂ.ﬂp

[TonHOE BHYTpEHHEE OTpasKEHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPayKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Sina

p







3.6.6

Cobuparommue 1 paccenBaroimue JuH3bL ToHkas nuH3a. @okycHOe paccTosHHE

M ONTHYECKAs CHJIa TOHKOM JIMH3BI:

D_1
" F




3.6.7

dopmyiia TOHKOH JTMH3bI:

Q|

=

T -




VYBenunuenune, 1aBaeMoe THH30M:

_1f1

F_h
“H d




| i

d B

N\

F\ h
f

k3
B ciyuae paccenBaronieit JIMH3HIL:

3.6.8




1
D0=F =—=0,
D




| fl




Xox idyda, MPOUIEIIEro JMH3Y MOJ HPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuuyeckoil ocu. IloctpoeHune u300pakeHU TOYKM M OTpe3Ka MPSMOM B

c061/1pa}01u1/1x H paCcCCUBAOIMX JIMH3aX U UX CUCTEMAX

3.6.9 doroarnmapaT Kak ONTHYECKUMA MpruOop. I'71a3 Kak onTHYecKas cucreMa
Wutepdepennus cBera. KorepeHTHbIe HCTOUYHUKU. YCIOBUS HAOJIOJCHHUS
MaKCUMYMOB U MHUHHMYMOB B HWHTCPQEPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEePEHTHBIX HCTOYHUKOB:
A
3.6. MaKCHMyMBI —  A=2m—, m=0,+1,+2,+3
Y
2 VP )
MITHIIMYMBI — .-J.:{J.m+1_];, m=0,£1,+2 +3 __
-
Hudpaxmus ceera. JudpakunonHas pemérka. Y cnoBue HaOMIOSHHUS TIaBHBIX
MaKCHMyMOB TIpH HOPMaJbHOM TQJICHHH MOHOXPOMATHYECKOTO CBETa C
3.6.11 JUITMHOW BOJIHBI A Ha PEIIETKY ¢ meproom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...




dsing




3.6.12 Hucnepcus ceera

KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJIHOBOM IV AJIN3M

411 ['umote3a M. [1nanka o kBantax. ®opmymna [lnanka: E = hv

®otoHnbl. DHeprus GpoToHa:

E=hv=7=pc

4.1.2

hc




pc

HUmnynsc ¢poToHa:

©




hv

413 ®otoappext. Onbitel A.I'. Ctonerosa. 3akoHsl GoTorddexTa
VYpaBHenue DifHmreitHa 11 GoTodddexTa:
414 E(l)OTOHa = ABbIxoza + Eyyumax




(doToHa

ABBIXO1a
+

KHHMax

rae,

Ed)OTOHa

(hoTona

hv

=hv =—,




hv

hc

BBIXOJIA

Kp

ABbIXOL[a = hv}cp =

hc

L




Kp

hc

2
mv max

Exunmax = T = elU,yy,




KHHMax

myv

max

eU

3an




4.2

415

421

4.2.2

4.2.3

[laBiieHue ceera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXkKAIOLIYI0 TOBEPXHOCTh U HA MOJIHOCTHIO

ITOTJIOIIAOIIYIO [IOBEPXHOCTh
OU3NKA ATOMA
[Imanerapnast Moaenp aroMa

IToctynats! bopa. M3nmyuenne u noryonieHne GOTOHOB MPH IEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPIUU Ha JPYToi:

hv, = he =|E,-E

mn - .
Y

m

JluneituaTeie CIIEKTPHI.

CriexTp ypoBHEH SHEPTrUU aToMa BOAOPOIA:

E =

"

~13,63B
= p=1,23,

1

4.3

43.1

OU3NKA ATOMHOI'O APA

Hyxnonnast monens simpa ['elizenOepra — MBanenko. 3apsia sapa. MaccoBoe

qucCJIo saapa. H30To01mbI

4.3.2

PannoakTUBHOCTB.

Anbda-pacna;




4.3.3

A A4 4
X—>5Y+5He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
XY+ je+v,

[To3utponHsI B-pacnan:

A A 0=

sX—=0Y + jE+ v,
I'amma-uznydenue
3aKOH paJIMO0aKTUBHOTO pacnajia:

-t
N(t) = Ny % 2T

N(t)




HYCTB M — Macca paauOaKTUBHOTO BEIICCTBA. Torz[a

-t
m(t) =mgy* 2T

m(t)




4.3.4

Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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