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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o gu3suke Ha ypoBHE CpeiHEro oOLIero oopa3oBanus pazpaboTaHa Ha OCHOBE NOJIOKEHUH 1 TPEOOBaHUH K
pe3yJbTataM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOW Mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a Takxke ¢ y4€Tom
dbenepanibHON paboueit mporpamMmbl BocruTaHus W KoHmenmuu mpemnojaBaHus ydeOHoro mpenmera «dDu3nka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yronmx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

[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 BO3MOXKHBIX cdepax Oyayiiei mpoPecCHOHATBHON NESITeIbHOCTH, CBI3aHHBIX C (DU3UKOMH,
MOATOTOBKA K JTaJTbHEHIIIEMYy 00YUYEHHUIO B 9TOM HAIPABJICHUH.

JlocTiwkeHrne 3THX IeJied o0eclieuynBaeTCs PEIICHUEM CICAYIONUX 3aJad B IMPoIecce M3y4YeHUs Kypca (U3UKHA 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 TEOPETHUCCKUE 3HAHUS I OOBSICHEHUS (PU3NYECKUX SBJIICHUNA B TIPUPOAC U JIS
MIPUHATHUS TPAKTUICCKUX PEIICHUN B MIOBCETHEBHOMN YKU3HU;



OCBOEHHE CIOCOOOB pEelIeHHs Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOM (PU3NYECKON MOJEINbIo, 3a/1a4, MOApPa3yMEBaOIINX
CaMOCTOSITENIbHOE CO37aHNe (PU3UYECKOW MOJIETH, aJeKBATHOM YCIOBHUAM 3aJadd, B TOM 4YHUCIE 3aJad HHXKXEHEPHOTO
XapakTepa;

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

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TMPOBEACHUS (U3MUYECKUX HKCIEPUMEHTOB, aHAIM3a U
MHTEpIIpEeTaluy HHHOPMAIIUH, OTIPEICTICHUS TOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

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

pa3BUTHE UHTEpeca K cepaM MpodhecCHOHATBHON NeATENbHOCTH, 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
CHELHAIBHOCTAM (PU3UKO-TEXHUUECKOTO 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 (U3UKE TMepedyeHb JIa0OpPaTOPHBIX 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 — dyHIAaMEHTaIbHAs Hayka O npupoje. HayuHblii MeTON MO3HAHMS U METOMAbl MCCIAEAOBAHUS (HU3NUECKUX
SIBIICHUU.

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

Cnoco0bl u3MepeHus: (PU3MYECKUX BEIUYHMH (AHAJIOrOBBIE U LHU(PPOBBIE HU3MEPUTENbHBbIE 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 3apsan). 'unore3a. @uU3nuecKuil 3aKOH, TPaHUIIbl €ro MpuMeHUMOocTH. Duznueckas
TeopHusl.

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

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3mepenue cuibl TOKAa W HaNpsDKEHUS B IEMM TOCTOSIHHOTO TOKAa TPU TOMOIIM aHAJOTOBBIX U HU(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.



[Tepemernienue, CKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MATEPUAIbHON 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.

KpuBonuueinnoe nBuxeHue. J[BUKEHHME MATEpPUAIbHOW TOYKM IO OKPYKHOCTH. YTIJIOBask M JIMHEWHAass 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.

[IpeobpazoBaHue NABUKEHUN C UCTIOIb30BAHUEM 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.

[IpeobpazoBanue yrioBoil 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 mpyu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUH TIO HAKJIOHHOM TIJIOCKOCTH.

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

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



N3yyenune paBuKEHUs Tena, OPOIICHHOTO TOPU3OHTAIBHO. [IpoBepka THUIOTE3bl O MPSAMON MPOMOPIIMOHATBHON

3aBUCUMOCTHU MCKAY AAJIbHOCTBIO 10JIETa U HaYaJIbHOM CKOPOCTBIO TCJIA.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH € ITIOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IIEpro/ia 00pallleHnss KOHUYECKOTO0 MasgTHUKA OT €ro MapaMeTpoB.

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. Cuita 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.

CBsi3b pabOThl HEMOTEHLUMAIBHBIX CHUJI C M3MEHEHHMEM MEXaHWYECKOM SHEpPIUH CHUCTEMBbl Tell. 3aKOH COXpaHEHHs
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 TOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnsiTHOoe oOocHoBanue. Juddysus.
bpoyHoBCcKkoe nBUKEeHUE. XapaKTep ABUKECHUS U B3aUMOJICVCTBUS YaCTHI] BellecTBa. MOJEIu CTPOEHHUS Ta30B, KUJIKOCTEN U
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 Temnorel. TemioéMKoCTh Tena. YaelbHas U MOJISIpHAs TEIUIOEMKOCTH BeEIleCTBA. YpaBHeHUEe Mailiepa.
VYaenbHas TeruioTa cropaHusi ToruiMBa. Pacuér konmmdecTBa TEIIOTHI mpu Teruionepenade. [lonstue 00 amuabaTHOM
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.

[TapooOpazoBanue u konaeHcanus. Mcnapenue u kunenue. 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 cxatue. Casur. Moayne FOnra. [pegen ynpyrux nedopmariuii.

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

[IpeoOpazoBanue sHEpPrun B a30BbIX NMEPEX0IaX.

VYpaBHeHuUE TEII0BOTO OanaHca.

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

TexHuyeckre yCTporuCTBa U TEXHOJOTHUECKUE MPOIECCHI: KUJIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHUaIbl.

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 3aBUCMMOCTU 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. DJIEMEHTAPHBINA STIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

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

DnekTpudeckoe nose. Ero neicTere Ha JIEKTPUUYECKHAE 3aPSAbI.



Hanpspok€aHocTs anexktpudeckoro moss. [IpoOusrit 3apsia. JInHun Hanps>KEHHOCTH 3JIeKTpUUecKoro mnost. OqHOpOoAHOE
AIEKTPUUYECKOE TI0JIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOIO IMOJdsA. Pa3HOCTh MOTEHIMANOB W HampspkeHue. lloTeHuunanbHas sHeprus
3apsiia B DJIEKTPOCTAaTUYECKOM Tosie. [loTeHnman siekTpoctaTudeckoro mosis. CBsA3b HANPSKEHHOCTU MOJIL 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 OECKOHEYHOM TUIOCKOCTH. KapTuHbl JWMHMM HanpsoKEHHOCTH ATUX  TOJIEHM U
OKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsI0B.

JIMDAEKTPUKY B AJIEKTPOCTATUYECKOM T0JIE. [IManeKkTpuueckas MpOHUIIaeMOCTh BELIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IUIOCKOTO 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.

DONEKTPUYECKUA TOK B AJIEKTPOJIUTAX. OJEKTPOJIUTHYECKas aucconuanus. OnekTponu3. 3akoHsl Dapanes s
AJIEKTPOJIN3A.



DneKkTpuyecKuil TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3ps. Pa3nuuHble TUIIBI CAMOCTOATEIBHOIO
paspsaa. Monuus. [1na3zma.

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

Jemoncmpayuu.

3aBUCUMOCTh CONPOTHUBIICHHS] METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3ekTposu3a Dapazes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHeHrE MPOBOAUMOCTH METAJIIIOB U MTOJIYITPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Habmronenue anexTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCKUl MPAKTUKYM.

CniocoObl n3mMepeHust GU3NUEeCKUX BEIMYMH C UCTIOJIb30BAHUEM aHAIOTOBBIX U HU(POBBIX U3MEPUTENIbHBIX NPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIUYUH.
OneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNe KOCBEHHBIX M3MEPEHU, UCCIEOBAHUN 3aBUCUMOCTEN (DU3NYECKUX BEITUYUH, IPOBEPKA MPEITI0KEHHBIX
runote3 (BpIOOp M3 pabOT, OMUCAHHBIX B TEMAaTUYECKHUX pa3fesiax «YUEeHWUYECKHH SKCTIEPUMEHT, JabopaTopHbIE padOTHI,
MPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.



Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C Y4YETOM COJEpIKaTeIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUHN, XUMHUH, TeorpaQyu U TEXHOIOTHH.

Mescnpeomemnsie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHHUE, HAay4yHbIN (akT,
runores3a, ¢usnueckas BeIWYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJICIUPOBAHHUE, MOJEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHUH, H3MEPUTEIIbHBIE TPUOOPHI, ITudpoBas 1adbopaTopusi.

Mamemamuka: peuieHue cuctemsl ypaBHeHuil. Jluneitnas @ynkuus, napadona, runepOosna, ux rpaduku U CBOICTBA.
Tpuronomerpudeckue QYHKIHH: CHHYC, KOCHHYC, TAHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO.
BekTopsl ¥ MX MPOEKIINU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Bbuonozua: mexannueckoe IBMKEHHME B JKMBOW mpupoae, AudpQys3us, ocMOC, TEIIOOOMEH >KHMBBIX OpPIaHHU3MOB,
TEIUIOBOE 3arpsi3HCHUE OKPYXAIOIICH cpejbl, YTWIN3alus OUOOPTraHWYECKOTO TOIUIMBA sl BBIPAOOTKU «TEIIOBOW» U
AIIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSXKEHHE WM KalWULSIPHBIE SBJICHHUS B TMPUPOJE, AJIEKTPUUECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS Macca, ITOJy4YEHHE
HAaHOMAaTEPHAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, >KMIKOCTEH M Tra3oB, XKUAKWE KPUCTAJUIBI, JIEKTPHUUECKHE CBOMCTBA
METAJJIOB, MIEKTPOJUTUIECKAS TUCCOLMALMS, TAIbBAHUKA, DIIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeodpa3oBaHKUe IBUKEHHUI C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U KUIKOTO TPEHUS B TEXHHKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHILITEHH, peléryaTble KOHCTPYKIIMH), WCIIOJIb30BAaHUE 3aKOHOB COXPAHEHMSI MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATEb BHYTPEHHETO CrOpaHMsi, MapoBas TypOHHA, ObITOBOW XOJIOAWJIBHUK,
KOH/JIMIIMOHEDP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs] 3alIUTa, 3a3€MJIEHHE AJIEKTPONPUOOPOB, Ta30pa3psiiHbIE JaMIIbl, MOJYNPOBOAHUKOBBIE MPHUOOPHI,
rajbBaHHKA.

11 KUIIACC

Pa3znen 4. JinekTpoauHaMHKa.



Tema 4. Maznummnoe none.

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

MarHuTtHoOE€ 10oJjie TPOBOJIHUKA ¢ TOKOM (IPSIMOTO MPOBOJIHUKA, KAaTYIIKH 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. DeppoMarHeTuky, 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 TIOJIOCOBOTO U IMTOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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 nBrKEHUsSI My4yKa 3JICKTPOHOB B MAarHUTHOM ITOJIC.

[TpuHIMT KEUCTBUS DIEKTPOUZMEPUTEILHOTO MPUOOPA MATHUTOICKTPUIECKONU CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopmusie pabomuol, nPAKMUKYM.

HccnenoBanne MarHMTHOTO MOJISI TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoiCTB (heppOMarHeTHKOB.

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.

SIBnenue 3ieKTpOMarHUTHOW WHAYKUUU. IloTok BekTopa M™arHuTHOM wuHAyKuuH. OJC wuHAYKUMH. 3aKoH
3JIEKTpoMarHuTHOM nHAYKIMKu Papanes. Buxpeoe anekrpuyeckoe noie. Toku Dyko.

OJ1C uHayKIMK B TPOBOIHUKE, ABHKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NuaykTuBHOCTH. KaTylika MHAYKTUBHOCTH B LIEMU NOCTOSHHOIO TOKa. SIBieHne camonHaykuuu. 3/]C caMOMHIyKIUN.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHHUecKue yCTpOMCTBA U TEXHOJIOIMYECKUE MTPOLIECCHl: MHIAYKIIMOHHAS [1€4b, COJICHOU, 3alllUTa OT 3JIEKTPU3aLNN
TEeJ 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 caMOMHIYKIIUH.

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. DHEPreTHMUECKOe OIucaHue (3aKoH
COXpaHEHUsI MEXAHUYECKOW »SHepruu). BpIBOA IWHAMHUYECKOrO ONMCAaHUS TapMOHUYECKMX KOJIEOAaHMH U3 uX
HHEPreTUYECKOro U KHHEMATU4YE€CKOTO OMUCAHMUS.

Amiuntyaa u (asza koneOanuil. CBsi3b aMIUIUTYIbl KOJ€OAHUN MCXOJHOW BEIMUYMHBI C aMIUIMTYyAAMM KosieOaHUil eé
CKOPOCTH U YCKOPEHHSI.

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

[lonsitTue o 3aryxaromux KojebaHusx. BbiHykneHHble koneOanus. Pe3onanc. Pe3onanHcHas kpuBas. Biusiaue
3aTyXaHus Ha BUJ PE30HAHCHOM KPUBOW. ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHHUS.

HabitoieHne He3aBUCUMOCTH NIEPHUO/IA MaJIbIX KOJICOAHU Ipy3a HA HUTHU OT aMILIUTYAbI.

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 SHEPTUU MpHU KoeOaHUIX Ipy3a Ha MpYKUHE.

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: OTPaKE€HUE, IPEIIOMIICHUE, MOJspU3anus, nHTepdepeHus u Tudpakuus.

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

[TpuHUMNIBI paIUOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DIEeKTPOMAarHMTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEJIbI.

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 MPOJAOIBHBIX 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 U3TyUCHHM.

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, nadopamopnvie padomut, nPAKMuUKyMm.

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

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



N3mepenue GoKyCHOTO pacCTOSHUSL PACCEUBAIOIINX JIMH3.

[ToyyeHnue n300pakeHus B CHCTEME U3 INIOCKOIO 3€pKaia U JIUH3HI.

[Tomyyenue n300pa>keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOSIPU3AIUN CBETA.

N3yuyeHune noysipu3aiyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yueHnne uHTEpPEpEeHIINH JIA3EPHOTO U3IIyYCHHS 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 cIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['paHuIbl NPUMEHUMOCTH KJIaCCUYECKOW MeXaHUKHU. [TocTynaTel 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.

VY4yeHnueckuil 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 M3MydeHHUE (M3TyuyeHUe a0COMIOTHO Y€pHOro Tena). 3akoH cMmenieHus: Buna. ['unotesa [1nanka
O KBaHTax.



®oTOHBI. DHEPTHS K UMITYJILC (POTOHA.

®ororddext. Onpitol A. I'. Cronerosa. 3akonsl poTodrddexra. YpaBHenue DitHmreiHa s potorddekra. «KpacHas
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.

Macmrabnas ctpyktypa Beenennoit. 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, BKIIIOUAs ICTETUKY HAYYHOT'O TBOPUECTBA, IPHUCYIIEro (PU3NIECKOIl HayKe.
TPY/AOBOI0 BOCIIUTAHMA:
e HUHTEpPEC K pa3Nu4HbIM chepam NpoPecCHOHATBHON AESTEIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM,
YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;
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 UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUCOHBIX MTPEIMETOB;

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;

OLICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

HCIIOJIb30BaTh CpEACTBa HMH(MOPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pEUNIEHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX 33/a4 ¢ COOIIOACHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
THTHUEHBI, PecypcocOepeKeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMAIIMOHHOM 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 OOILIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOU AESATEINbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

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

IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOThI;

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 IJIAH JEHCTBHM, pacrpenensiTh pojad ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXAaTh pe3yJbTaTbl
COBMECTHOU paboThI;

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

peaaraTb HOBbIE IPOEKTHI, OLICHUBATh UEH C IMIO3ULIMH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;
OCYLIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIMYHBIX CHUTYalHsX, OPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh THUIIUATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



CaMOCTOSITEJIBHO OCYUIECTBIIATH MO3HABATEIbHYIO ACSITENBHOCTh B 00JacTH (DU3UKKM U ACTPOHOMUHU, BBISBISTH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAacCUETHBIX M KAYECTBEHHBIX 3aJad, IJIAH BBIITOJHEHHS IPAKTUYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHHIH;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOHL, AMOIUOHAJIbLHbIN UHTENJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

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

UCIIOJIb30BaTh MPUEMBI peIEKCUU SISl OLEHKH CUTYalluH, BBIOOpa BEPHOTO PELIEHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS [10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce mocTkeHHMs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTpaMMbl MO (M3UKE I YPOBHS CPEIHETO OOIIETo
oOpa3oBaHusl y 00YJarOIINXCSI COBEPIIICHCTBYETCS AMOIMOHAILHBIN HHTEIIEKT, TIPEANOIararonmii copMUPOBAHHOCTD:

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



CaMOpETryJIMPOBaHNs, BKJIIOYAIOUIET0 CaMOKOHTPOJIb, YMEHUE NMPUHHMAaTh OTBETCTBEHHOCTb 3a CBOE IIOBEJICHHUE,
CIIOCOOHOCTH aJIaTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALUH, BKIFOUAKOMIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U yCHEXY, ONTUMHU3M, HHUIUATUBHOCTD,
YMEHHUE JIEUCTBOBATH, UCXOMS U3 CBOMX BO3MOXHOCTEW;

AMIIATUH, BKJIOYAKOMIEH CHOCOOHOCTh IMOHMMATh AMOLIMOHAJIBHOE COCTOSIHUE JIPYTMX, YYHUTBIBATh €ro IpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C APYTMMH JIOABMH, 3a00TUTHCA,
IPOSIBJISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

I[MTPEIMETHBIE PE3VJIBTATDBI

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

MMOHUMATh pPoJib (PU3HKU B SKOHOMUYECKOH, TEXHOJOTMYECKOM, S3KOJOTMYECKOM, COLMAIbHOM M ATUYECKOUN chepax
NEATEIIbHOCTU YeJIoBeKa, pOojib U MeCTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MHUpA, 3HAYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW ¢ MPOTHOCTHYECKOW (YHKIMHA (U3MYECKON TEOpUM — MEXaHUKH,
MOJICKYJISIPHOW (PU3UKM U TEPMOJIMHAMUKHU, POJIb (PU3MYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢du3nuecKoii KapTUHE MUPA;

pa3inyaTh yCJIOBHUS NMPUMEHUMOCTH Mojefel (PU3MYECKUX TeJl M MPOIECCOB (SBJICHUMN): MHEpIMAIbHAs CUCTEMa
oTrcuéra, aOCONIOTHO TBEPAOE TEJIO0, MaTepHalbHAs TOYKA, PABHOYCKOPEHHOE IBUXKEHHE, CBOOOJHOE NaJeHHE,
aOCOJIFOTHO yrIpyras aedopmalus, aOCOJIOTHO YIPYroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIH Tasa,
KUAKOCTH M TBEPIAOTO (KPUCTALTUYECKOTO) Tela, UACAIbHBIN Ta3, TOYCHHBIA 3apsijl, OJHOPOIHOE IIEKTPUUYECKOE
oJIE;

paziMyuath yciaoBUs (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHMMAaTh BCEOOIUN XapakTep
byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAJIU3UPOBATh U OOBSICHATH MEXAHWUYECKHE NPOLIECCHl W SBJICHHS, MCIOJb3Ysd OCHOBHBIE MOJOKEHHS U 3aKOHBI
MEXaHUKH (OTHOCUTEIBHOCTh MEXAHUYECKOTO [BMXKEHHS, (DOPMYJIbl KMHEMATUKH PABHOYCKOPEHHOTO JIBHXKECHHS,
npeoOpazoBanus ["anumest i1 CKOPOCTU U MEepeMellleHus, 3aKoHbl Hpl0TOHA, MpUHIIMIT OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUSI MMIYJIhCAa U MEXaHUYECKON PHEpPruu, CBs3b paOOThI CHUJIBI C
M3MEHEHUEM MEXaHUYECKOM B3HEpPruM, YCJIOBHS pPABHOBECUS TBEPAOrOo TeNa), IMPU HSTOM HCIOJIb30BATH
MaTeMaTHYeCKOEe BBIPAKEHUE 3aKOHOB, YKA3bIBaTh yCIOBHS MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB: MPEOOpa30BaHUM
["anunes, BTOpOro u TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXpPaHEHUs UMITYJIbCA U MEXAHUYECKOM JHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIONb3Yys OCHOBHbIE MmosioxkeHns MKT u 3akoHsI
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMUKHU (CBSI3b JABJICHUS MJCATBHOTO T'a3a CO CPeHEeM KMHETUYECKOW sHepruen
TEIUIOBOTO JIBM>KEHUS M KOHLIEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEpPATyphl BELIECTBA CO CPEAHEN KMHETHYECKOU
JHEPruey TEIUIOBOTO JIBWKEHHUs €r0 YacTHILl, CBA3b NABJIICHUSA HICAIBHOIO ra3a ¢ KOHLEHTPALMEN MOJIEKYJI U €ro
TeMIIepaTypoil, ypaBHeHUEe MeHneneeBa—KnaneipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH
B TEIUIOBBIX MpOIIECCax), MPU ATOM HCIIOJIb30BATh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanenpona;

aHAIU3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBJIICHUS, WCIOJNb3ys OCHOBHBIE IIOJIOXKEHUS U  3aKOHbI
ANEKTPOJMHAMUKHM  (3aKOH  COXPAaHEHHsI  DJIEKTPUYECKOro  3apsija, 3akoH KyloHa, MOTEHUMaIbHOCTH
JJIEKTPOCTATUYECKOr0 II0JIs, IPUHLHUI CYNEPHO3ZULIUUA DIIEKTPUYECKUX II0JIE€H, IIPU OTOM YKa3blBas YCJIOBUSA
IIPUMEHUMOCTH 3aK0oHa KysoHa, a Takyke MPaKTUYECKH BaXKHbIE COOTHOIIEHHUS: 3aKOHBI OMa JUIsl yJacTKa UENH U JUIs
3aMKHYTOM 3JIEKTpUUecKoil 1ienu, 3akoH Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apanes A1 3J€KTPOIn3a);
ONMKCHIBATh (PU3UYECKUE MPOLECCHl W SIBICHUS, HCIOJIb3yS BEJIMYUHBI: IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
UMITYJIBC TEJIA U CUCTEMBI TEJ, CHJIa, MOMEHT CHWJIbI, JABJICHUE, IOTCHIMAIbHAA JHEPIrusa, KNUHETUYECKas dHEprus,
MEeXaHM4YecKasi SHEeprusi, pabora Cuibl, [IEHTPOCTPEMHUTEILHOE YCKOPEHHE, CHIIa TSKECTH, CUjIa YOPYrOCTH, CHJIa
TPEHUS,, MOILIHOCTb, SHEPIrHs B3aUMOJEHUCTBHUS Tena ¢ 3emyi€id BOMM3M €€ MOBEPXHOCTH, JIHEPrusi ynpyrou
nedopMalii  TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAas TeMmIlepaTypa Tena, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSISI SHEPrus HJEaNIbHOIO OJHOATOMHOTO Tras3a, padoTa HIealbHOrO ras3a, OTHOCHUTENbHAs BIIa)KHOCTb



Bo3ayxa, KIIJl nmeanbHOro TEMIOBOrO ABUTATENS; 3JIEKTPUUECKOE MMOJIe, HAMPSXKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HANpPsDKEHHOCTh TOJIA TOYEYHOTO 3apsia WM 3apsDKEHHOTO Iapa B BakKyyMe€ W B JAMDJICKTPHUKE, MOTCHIIMAI
AIEKTPOCTATUYECKOTO TMOJISI, PA3HOCTh MOTEHIIMAIOB, IEKTPOJBIIKYIIAs CHIIA, CUJla TOKA, HAMPSKEHUE, MOIIIHOCTh
TOKa, 3JIEKTpUYEecKas EMKOCTh IUIOCKOrO0 KOHJEHCATOpa, COMPOTHUBIICHHE ydacTKa LIETH C IOCJIEA0BATEIbHBIM U
napajuIebHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJICKTPUUECKOTO MOl KOHIEHCATOPa,

OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (PU3HUECKUX SBICHUI: MEXaHUYECKOE IBKEHUE, TETNIOBOE IBHKEHUE YaCTHUI]
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MBWXKEHHE, AUPQYy3Hsi, HUCMApeHHe, KUMEHUE U KOHJACHCAIus,
IUTABJICHHE W KPUCTAIU3AlMs, HAIMpaBiICHHOCTh TEIUIONepeaaun, 53JIEKTpU3alus Tell, 3KBUIOTEHIUAIbHOCTD
MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYrOMl ¢ UCHOIB30BAHUEM TMPSMBIX
W3MEpPEHUI, TpU O3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHUpPOBATH pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTHU
(u3nYeCKUX BEJIMYMH B BUAE IpapUKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEW WM3MEpPEHUi, JeJaTh BBIBOABI IO
pe3yJsibTaTaM MCCIIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3MYECKUX BEJIUYWH, MPU STOM BBIOMpATh ONTUMAJIBHBIA METOJl U3MEpPEHUs,
OILICHHMBATH A0COJIIOTHBIC U OTHOCUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

NPOBOAWTH OMBITHl 1O TMPOBEPKE TMPEUIOKEHHONW THUMOTE3bl: IJIAaHUPOBaTh OKCIEPHUMEHT, COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJU3UpOBATh IIOJYYEHHbIE pe3yJjbTaTbl W JelaTh BBIBOJ O CTaTyce
IIPEJIOKEHHOW TUIIOTESBI;

coOMroaTh mpaBuia OE30MacHOTO TpyAa MPU MPOBEICHUH HUCCICIOBAHWA B paMKax Y4eOHOTO HKCIEPHMEHTA,
MpaKTUKyMa W Y4eOHO-MCCIIEOBATETLCKON M TIPOEKTHOM JEATENIBHOCTH C WCIOIb30BAaHHEM HW3MEPUTEIBHBIX
YCTPOMCTB U J1a00OpaTOPHOTO 000PYIOBAHUS;

pemath pacy€THbIC 3aJla4Ml C SIBHO 3aJJaHHOM M HESBHO 3a/laHHOM (hM3MUECKON MOJENbI0: Ha OCHOBAHWU aHAIM3a
ycioBHsi 000CHOBBIBaTH BBIOOP (DU3WYECKON MOENH, OTBEYarolleil TpeOOBaHUSIM 3aJadu, TPUMEHSITh (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYyJaThl (U3MUECKUX TEOPHH MPH HCIOIH30BAaHUM MAaTEMaTHYECKUX METOJIOB
pelieHus 3aaad, MPOBOAWTH pPacy€Thl HAa OCHOBAHMHM WMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C yYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;



peliaTth KaueCTBEHHbIE 3a7aud, TPeOyrolne MPUMEHEHUs 3HAHWW M3 Pa3HBIX Pa3AenioB Kypca (pU3MKH, a Takxke
WHTETpaIMy 3HAHUM W3 JAPYTrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JOTHYECKYIO ILIEMOYKY
paccyXJIeHUl ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHMUS,

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA U OOBSICHEHUSI OCHOBHBIX IMPHUHILIMIIOB PAa0OTHl U3MEPUTENBHBIX IPUOOPOB,
TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUUECKHX MPOIECCOB;

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

aHAJIM3UPOBATh U OLICHUBATh MOCIEACTBHSI OBITOBOM M IPOU3BOJCTBEHHOW AESITEIBHOCTU YEJIOBEKA, CBSI3aHHOW C
(u3nyecKkuMu MpoleccaMu, C MO3UIUN SKOJOrMYeCKOM Oe30MacHOCTH, TMPEACTaBICHUN O paluOHAIBHOM
MPUPOIOTIONH30BAHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU AOCTH)KCHMN HAYKW W TEXHOJOTHH ISl JATbHEHUINEro
Pa3BUTHUSI UEJIOBEUECKOTO 00IIIECTBA;

OPUMEHATh pa3jMyHble CIOCOOBl paboThl ¢ uHpopManued (U3NYECKOTO COACPKAaHUS C HCIOJIb30BAaHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOIMM, MpH 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJIOTMM JJIsl TIOMCKa, MepepadOTKHM U MpEeAbsABICHUS Y4eOHONW U HAy4YHO-TIOMYJIIpHOM uH(popManuuy,
CTPYKTYpUPOBAaHUS W UHTEpIpeTanud HH)OpMaluu, TOTYyYSeHHON W3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJTyYaeMyto HH()OPMAIIMIO U OIICHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMN, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMaIINH;

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

paboTaTh B TpyIIE ¢ UCTOIHCHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH, TUIAHUPOBATH padOTy TPYMIbI, PAIHOHATBHO
pacmpeeNaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIEHUBATh BKJIAJ KaKIOTO U3 YYaCTHHUKOB
IpynIbl B pellieHue paccMaTpruBaeMoil MpoOIeMbl;

MPOSBIISATE MOTHBALIMIO K Oyaymieil mpodecCHOHaIbHON JESTeNIbHOCTU M0 CHELHUATbHOCTAM (PU3MKO-TEXHUYECKOTO
npodus.



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

NOHUMATh POJIb (PU3UKU B DKOHOMHUUYECKOM, TEXHOJOTMYECKOM, COLMUAIBHON M ITUYECKON cepax IesTenbHOCTH
YeJI0BEeKa, POJib U MECTO (PU3UKM B COBPEMEHHOM HAy4yHOW KapTHHE MHpA, POJib aCTPOHOMHUHU B IMPAKTHUECKOU
NEATEIBHOCTH  4YeJOBeKa W JAJbHEWIIEM  HAayYHO-TEXHHYECKOM  Pa3BUTUH, 3HAYECHUE  OINHUCATEIBHOM,
CUCTEMATU3HUPYIOIICH, OOBSICHUTENFHOM U MPOTHOCTUYECKON (PyHKIMN (U3UYECKON TEOpUU — BIEKTPOJAMHAMUKH,
CHEIHATbHOM TEOPHUH OTHOCUTEIHHOCTH, KBAaHTOBOM (U3HKH, pPOIb (U3NYECKON Teopuu B (POPMHPOBAHUU
IpeicTaBleHUd 0 (PU3MYECKON KapTUHE MUpa, MECTO (PU3MYECKOM KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJENEH (PU3NUECKUX TEJ U MPOLIECCOB (SABJICHUI): OJJHOPOAHOE SIEKTPUUECKOE
Y OAHOPOJHOE MATHUTHOE MOJIA, TAPMOHMYECKUE KOJIEOAHMs, MATEMAaTUUECKUN MAsITHUK, UJCATbHBIN MPY>KUHHBIN
MasiTHUK, TApMOHUYECKHUE BOJIHBI, HJI€aIbHbINA KOJeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJEJIe aromMa, aTOMHOTO
A/lpa 1 KBAaHTOBOW MOJIEJIU CBETA;

pasnuyaTh YCiIOBHs (IpaHuUIbl, 00JacTH) MPUMEHUMOCTH (DU3MUECKHX 3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJIEHUS, UCIIOJIb3YsI 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 LEMH CO CKOPOCTBIO HM3MEHEHHsI CHJbl TOKA, IMOCTYJAThl CHEUHAIBHOW TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIU3UPOBaTh M OOBACHATH KBAHTOBBIE MPOLECCHl U SIBJICHHUSA, HUCIHOJIb3YysS IMOJOXKEHUS KBAaHTOBOW (DHU3UKU
(ypaBHeHue OWHmTeNHA 11 (poToddderra, MepBbId M BTOPOM mMOCTylathl bopa, NPUHIUIT COOTHOIIEHUS
HeomnpeaenénHocten [eiizenOepra, 3aKOHbI COXpPaHEHUs 3apsiIOBOIO MU MAacCOBOTO YHWCENT U SHEPTUU B SIAEPHBIX
peaklMsIX, 3aKOH paJJMOaKTUBHOIO paciaia);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl W SBJICHUS, HCHOJb3YyS BEIUMYMHBI: HANPSLDKEHHOCTH AJIEKTPUUYECKOrO MO,
ITOTEHLIHAI AJIEKTPOCTATUYECKOTO I10JIA, PAa3HOCTh IOTEHIUAIIOB, 3JIEKTPOABMKYINAS CUJIA, MHAYKIUS MarHUTHOTO



MOJIsl, MAarHUTHBIM TIOTOK, Cuia AMIiepa, WHIYKTUBHOCTH, DJIEKTPOABMXKYINAS CHJIA CAMOWHAYKIIUH, DHEPTHUS
MarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUM HWMITYJIBbC, TIOJTHASI SHEPTHsI, YHEPTUS MOKOS CBOOOTHOMU
YJaCTHIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsial SAapa, YHEPTHS CBSI3U SAPa;

OOBSICHATh OCOOCHHOCTH MPOTEKaHWs (U3UUECKUX SBICHUHN: SJICKTPOMArHWTHAs WHIYKIUSA, CaMOWHIYKIIUS,
pe3oHaHc, WHTEephEpeHIUs BOJTH, AUQPAKIINS, IUCIEPCHUs, MOJTHOE BHYTPEHHEE OTpakeHHE, (POTOAICKTPUUSCKHMA
abdexr (potorddext), ambda- um Oera-pacmanbl sAep, TaMmMma-u3IydeHUE saep, (PU3NYECKHE MPUHITUATIBI
CHEKTPaJILHOTO aHaN3a U paboTHI J1a3epa;

OTIPEIEIIATH HAMPaBICHUE WHYKITUH MAaTHUTHOTO TIOJIsi IPOBOJIHUKA C TOKOM, CHIIBI AMriepa U cuiisl JlopeHria,
CTPOUTH N300paKeHHE, CO3/ITaBaeMOE TIIOCKUM 3€pKajioM, TOHKOW JIMH30#, U PACCUUTHIBATh €T0 XapaKTEPUCTUKU;
MPUMEHSATh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHE TOHITHS, TCOPUHM W 3aKOHBI IS aHajgu3a W OOBSICHCHUS
(GU3HYECKUX MPOIIECCOB, MPOUCXOMAMINX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAaX, B MEKTATAKTHUECKOU CPEJIe; JBMIKEHUS
HEOECHBIX TeJI, HIBOJIIOIMU 3BE3/] U BeeneHHoi;

IPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTEN (DM3MUECKUX BEIIMYUH C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, TPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTaThl MOJYUYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BUJIEC
rpaduKoB ¢ y4€TOM abCOTIOTHBIX MOTPEITHOCTEH H3MEPEHUH, /IeJIaTh BRIBOJIBI TIO PE3YIbTaTaM HCCIICT0BAHMSI,
MIPOBOJINTH KOCBEHHBIC M3MEPEHUs (PU3NYCCKUX BEIMYMH, TIPH 3TOM BHIOMpATh ONTHMAIBHBIA METOJ W3MEPCHHSI,
OIICHUBATH A0COJIIOTHBIE U OTHOCUTENIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH  OMNBITBI TO TPOBEPKE MPEIJIOKEHHON THUIMOTE3bl: IUIAHUPOBATh  OKCIEPUMEHT, COOUpaTh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY, aHAJWU3MPOBATh IIOJTYYEHHBIC pE3yJbTaThl W JeJaTh BBIBOA O CTaTyce
MPEITOKEHHON TUIIOTE3BI;

OTHCHIBATh METOIBI ITOTYYCHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOmro/IaTh MpaBuiia OE30MaCHOTO TpyJa MpU MPOBEIECHUU HCCIEAOBAaHUN B pamMKax y4eOHOro JKCIEpPUMEHTA,
MpaKTUKyMa W Yy4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHOW JESITEIBHOCTH C WCIOIb30BAHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PY10BAHUS;

pemath pacyéTHBIE 3a/laydl C SIBHO 3aJJaHHOW M HESBHO 3aJlaHHOW (PM3MUYECKON MOJENBIO: Ha OCHOBAHWHW aHAIHM3a
yCIIOBHsI BBIOMpaATh (M3MYECKUE MOJIENH, OTBEYANONIMe TPEOOBAHHAM 3aadyd, MPUMEHSTH (POPMYIIbI, 3aKOHHI,



3aKOHOMEPHOCTH U MOCTYJIAThl PU3NUECKUX TEOPUH MPU UCTIOIB30BAHUU MAaTEMaTUUECKUX METOJIOB pEIICHHs 3a/1a4,
MIPOBOJIUTH PAaCUYEThl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX, aHAIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOJIbI
pELIECHUs ¢ YYETOM MOJTyUYEHHBIX pPe3yIbTaTOB;

pelaTth KaueCTBEHHBbIE 3a7aud, TpeOyrolue NMPUMEHEHUs 3HAaHUW M3 Pa3HbIX Pa3AesioB Kypca (U3MKH, a TaKXKe
MHTErPAllMd 3HAHUW W3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOYKY
paccyXJICHUI ¢ OMOPOi HAa W3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHMUS,

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

OPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKHX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTUE HAYKH, B OOBICHEHUE
MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIU3UPOBATh M OLEHUBATH IMOCHEACTBHUS OBITOBOW M MPOU3BOJACTBEHHOW NEATEIBHOCTH YEJIOBEKA, CBA3AHHOW C
(u3nyecKuMu MpoleccaMu, C MO3UIUN SKOJOrMYeCKOM Oe30MacHOCTH, MPEACTABICHUI O paluOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTH)KEHHM HAyKH M TE€XHOJIOTMH IS JAJIbHEWUIIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3IMyHble CIOCOOBl paboThl ¢ HHOpManuend (QU3NYECKOro COAEpKaHUA C HCIHOJb30BAHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTMHA, MpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HWH()OpPMALMOHHBIE
TEXHOJIOTMM Il TIOMCKa, IepepadOTKHM U MpeabsABICHUS Y4eOHOM UM HaydyHO-TOMYJSIpHOM uHpOpMaIuy,
CTPYKTYpUPOBAaHUS M HUHTEpIpEeTaluu HHPOpPMAIMM, MOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBATh MOJy4YaeMy0 HH(POPMALIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OpMAIUH;

MPOSIBJISITh OPraHU3allMOHHBIE M TIO3HABATEIbHBIE YMEHHUS CaMOCTOATEIbHOTO MPUOOpPETEHHS HOBBIX 3HAHUM B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-HCCIEA0BATENbCKUX padoT;

paboTaTh B IpYyIIE ¢ UCIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh padOTy TPYMIbI, PallMOHATIBHO
pacupenesnsiaTh AeSTeIbHOCTh B HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLICHUBATh BKJAJ KaXKJIOTO M3 YYACTHUKOB
IPYNIbI B pelIEHUE paccMaTpUBaeMoM MpoOIeMbl;



e TMPOSBIATH MOTHUBALMIO K Oyaymield nmpodeccnoHalbHON NeATEeNbHOCTH MO CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO
npodurs.
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4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/Q4WLMHS9T

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiemenTh aCTPOHOMMH U acTPOPU3NKU 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMCTHOTO COACPRAMIA H OTbITa 15 https://m.eds00.ru/PSCGRX7IW

JEeATeIbHOCTH, TIPHOOPETEHHOTO NIPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PeszepBHOe Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBUIEE KOJIMYECTBO YACOB I1O 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHaaMeHTaTbHAS
HayKa O IpUpoJe

Hay4HbIil MeTOJ] TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpHsI B
nporecce MO3HAHUS TIPUPOIBI.
HaGumtoieHne u SKCIIepuMeHT B
dusnke

Crioco0b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.eds00.ru/4AGD12L.71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BETUYUH

https://m.edso0.ru/K3LOQI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHndeckoe IBIKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nerkeHus. [Ipsmast u oOpatHas
3aJa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU HA OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCH KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpPHOE ITPAMOJIMHENHOE
nswkenue. ['papudaeckoe
OIIMCAHUE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

Ciio)keHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe BHXeEHHUE.
MrHoBeHHast CKOPOCTb.
VYckopenue. IIpsaMonuneitHoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHune. Y cKopeHue
CBOOOHOTO Ta/ICHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHSI OT BpEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

https://m.edso0.ru/M\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBY>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuona u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTponbHas pabota 1o Teme
"Kunemaruka"

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssbiit 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepunanbHbie
CUCTEMBI OTCYETA

https://m.edso0.ru/8FO42H1L2

18

19

20

Cwta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumoneincreue ten. Tpernit
3akoH HproToHa

IIprHIMIT CyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHue
3akOHOB HproTOHA

https://m.edso0.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAaCCHI

https://m.edsoo.ru/AE40LUZYB

22

23

Cuna Ts>KeCcTH U YCKOpeHHe
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KGHI/IC HEeOECHBIX TeJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edso0.ru/36LBC4Z20QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocmu4eckast CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Jasnenue. [ uapocrarnyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHOE U BpamaTeIbHOE
JBU)KEHUE TBEPJIOTO TeJia

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [1neqdo cuiibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpAOTo Tesa. Buabl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbHas pabora no teme
"Iunamuka. CTaTuka TBEpJ0OTO
Tena”

https://m.edso0.ru/41HS90LZD

32

HNMnynsc MmaTepualbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHalbHBIX TOUeK. Teopema o
JBKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edso00.ru/ANJW80116

34

MoMeHT uMIysbca MaTe€pUAIbHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunbl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPTrUuU MaTepUaTbHON TOUKU

https://m.edsoo.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edso0.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTEHIUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKAst CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBLHBIX
CHJI C I3MEHCHHEM MEXaHHMISCKOMN
SHEPIUH CUCTEMBI T€N. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruu

https://m.edso0.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KontponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edso0.ru/SO90PC322

42

PasButue npencrasieHui o
npupojie TemioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.
bpoyHoBckoe nBuxkeHue

https://m.eds00.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KHUIKHX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJIEHCTBUSI
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJIT
(aromoB). KonnaecTBo BemecTsa.
[TocTostnunast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [IIkana I[enbcus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQ

https://m.edso0.ru/SDOFUFGIL

46
47

Pemenue 3agau

NneansHablii ra3. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.edsoo.ru/01M0XOV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amaq

https://m.edsoo.ru/7RAZ800M4

49

50

51

AGcomtoTHas TemnepaTypa. 3akoH
HanbroHa

I/I30Hp0ueccm B UACAJIbHOM ra3c €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe nmpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30xo0pa, n3zobdapa

https://m.edsoo.ru/27RGL3V1G

https://m.edso0.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM dHEpruen
IIOCTYIATEIBbHOIO TEIJI0BOIO
IBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

56

O000111eHNE U CUCTEMATU3 AL
3gagui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabora 1o Teme
"OcHoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3ajanre BHEIIHUX YCIOBHM st
T/l cuctemsl. BHemHue u
BHYTPEHHHUE NapaAMETPHI.
[Tapametpsl T/l cuctembl kak
CpeHUE 3HAYEHUsI BEJIUYUH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'ICBOG Ha4aJl0 TCpMOJANHAMUKHU.

CamMonpoun3BoJbHas penaKcanus
TJ1 cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycaopus
MNPUMCHUMOCTHU 3TOM MOJEIHU

https://m.edso0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
KitanelipoHna u BelpaxeHue aJis
BHYTpPEHHEN 2HEpPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

BripaxkeHue 111 BHyTpEHHER
SHEPIUHU OJJHOATOMHOI'O
UJ€aIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berunciienue
paboThI O rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edso0.ru/L1XUZISC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenayda kak crnoco0
U3MEHEHHUs] BHYTPEHHEHN dHeprun
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

KonnuecTBO TEIIOTHL.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBa. Y AeIbHAas TEII0Ta
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

ITousTre 00 aguadbaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJIMHAMUKH

https://m.edso0.ru/QMA4T9ETS8

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4ANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugecTtBo TemnoTs! 1 paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aK0OH TepMOIMHAMUKHU
Ul PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTiumocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIMITBI AEACTBUS TEMIIOBBIX
maruH. KITJT

https://m.edso0.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.edsoo.ru/QATFSEOKO

https://m.eds00.ru/0QIVD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHU TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3amau

O000111eHHE U CUCTEMATU3 AL

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTposabHas pabora no teme
"Tepmonunamuka. TernnoBbie
MAaIITUHE!"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/A6UQLW1EB

https://m.edsoo0.ru/X4AG7PJV]

77

[TapooOpa3zoBanue u KOHICHCAIIHS.

Hcnapenue v kutneHue. Y nejbHast
TEIIOTa MapooOpPa30BaAHUS

https://m.edso00.ru/W4505S1GQ

78

HaCI)IIIIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTH U JaBJICHHU S
HACBIIIEHHOTO ITapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTyphl, UX HE3aBUCUMOCTD
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsHocTs Bo3ayxa. AGCOMOTHAS

79 L OTHOCHTENEHAS BAGKHOCTL https://m.edso0.ru/QRONGWOZ8

80 Pemenue 3amaq https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOIHS https://m.edsoo.ru/YCMZ29JGZ
CBOICTB KpPHUCTAJIIOB
[InaBnenue u KpucTaUIM3aIKUA.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 Pacr:ixeHue i cxatae. CBir. https://m.eds00.ru/961UIDFRU
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 1 TBEPABIX T AHraupMOHHW https://m.edsoo.ru/1RI740Q0N
TETUIOBBIX KOJIeOaHUIH YaCcTHI]
BEIIECTBA

85 Hpeobpasosante snepruit b https://m.edsoo.ru/UUJQYTXYF
ba3oBbIX mIEepexoax

86 YpaBHeHHE TEII0BOTO OanaHca https://m.eds00.ru/SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepxHOCTHOE HATSKEHUE.

88 Kanunnsapusle sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

noa HCKpHBJ'ICHHOﬁ MMOBCPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

)unkoctu. Popmyna Jlamtaca

89

90

91

92

O000111eHrE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosHUs BeniecTBa. @a3oBbIe
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. Pa3zoBble nepexoab"”

DneKTpu3zanus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [IBa BuIa 3JEKTPUUECKUX
3apsnoB. [IpoBogHMKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTapHBIN 3JIEKTPUUECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUYICCKOI0 3apsaa

https://m.edsoo0.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edsoo0.ru/QJTVE6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JENCTBUE HA MIEKTPUUYECKUE
3apsiibl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DIIEKTPUYECKOTO
nossi. OJHOPOAHOE HNEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEFATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O I10JIA.
Pa3zHoCTh MOTEHIIMAIOB 1
HaIIps>KCHUEC

98

[TorenuumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
[Torennuan 3neKTpOCTaTUYECKOTO
0JIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJISI U
Pa3HOCTU MOTEHIIUATIOB JIJIst
ANEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/\WS1GYR413

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3apsKEHHOU cepsr

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [lone
pPaBHOMEPHO 3apsKEHHON
OECKOHEYHOH IIIOCKOCTH
IIpoBogHUKY B
ANEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsI0B

https://m.edso0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMDNEKTPUKH U MTOTYITPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

107

Konnencarop. D11eKTpOoEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC

https://m.edso0.ru/GHLGD83X7

https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edso0.ru/OZ9EPI4LY
KOHJICHCAaTOPOB
D

109 HEPTHA 3APDKCHHOTO hitps://m.eds00.ru/SW376XS21
KOHJICHCATOPa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

eHue € 5|

111 JBIDKCHHE 3aPKCHHOR HaCTHILLI B https://m.edso00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
O000I11IeHNE U CUCTEMATU3AIUS

113 3HaHUN 110 TeMe "DIIEKTPUUYECKOoe https://m.edsoo.ru/QCIRPYCGA
mosie"
K 0

114 | OHTPOIILHA paboTa r'fo Teme https://m.edsoo.ru/WRQGZBRF7

DJIEeKTPUYECKOE T0JIe

Cuita Toka. [1ocTOSSHHBIH TOK.
Yy

115 CJIOBHA CYMIECTROBAMA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TORHMKH TOKa. HATPDKEHHCE 1 https://m.eds00.r/RUFCAYTDO
DJ1C
3 O .

117 AKOH LM UL yHacTka ettt https://m.edso0.ru/64VZXZ2GP
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTHUBIICHHS

118 O/UTOPOAHOTO MPOBOHIKA OT €0 https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
ceuyeHus
VY

119 JICTILHOC CONPOTHBIICHHIE https://m.edso0.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agaqd



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenmoBarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHCHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amaq https://m.edsoo.ru/LXRB618PO

103 ~ Padoradnektpieckoro Toka https://m.eds00.ru/PLTTBZGPC
3akon Jlxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBas MOIIIHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Pemenue 3anau https://m.eds00.ru/90KODG7HY

127 AL u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM nomHoH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPHUECKOH IeTH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 Kongencarop B 11enu NOCTOSTHHOTO
TOKa

133 Pemenue 3amau https://m.eds00.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSTHHBIN NEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edso0.ru/DX6SFSQ5I

136

Pemenue 3axay mo reme

"TToCTOSITHHBIN ANEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

O000111eHNE U CUCTEMATU3 AL
3gaHui 110 teme "lI1oCcTOsIHHBII
AJIEKTPUYECKUI TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

DJIeKTpUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B MeTaslIax.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/\WXUILRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

140

DNEeKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B ra3ax.
[Imazma

DJIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie mpubopbl

DNEeKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

145

[TorynpoBOTHUKOBBIE TPUOOPHI

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue CUiIbl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

HATPSDKEHUS B 1SN TIOCTOSITHHOTO
TOKA MPY MOMOIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO C
ndpoBoii 1aboparopuei mo
¢uszuke. [Ipumepsl n3MepeHust
(GU3HYECKUX BEIIMYMH MPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEIETICHUS
MI'HOBEHHOH ckopocTh"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKkopeHus npu
PSMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHMU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

https://m.edsoo.ru/CN3FHCY83

https://m.edsoo.ru/70Y40Y610

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKopeHus
¢BOOOIHOTO ITafIeHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIIO CKOPOCTBIO" WK
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro IapaMeTpoB"

150

151

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3yuenne qBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 61mok"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCKul TPAKTUKYM 110 TEME
"Nzmepenne kodddunrenta
TPEHHUSI 110 BEJIMYUHE YTIIOBOTO
K0d(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Uin

https://m.edsoo.ru/78PEFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue nBUKEHUS Tpy3a Ha
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEA,
MMEIOIIIETO OCh BpallleHus" Win
"KoHcTpyHrpoBaHue KPOHIIITEHHOB
Y pacy€T CUJI ynpyrocTu'" wimn
"N3yueHne yCTOMUMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnyueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"N3MepeHue Cuibl TSITH, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS 1
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"M3MepeHne KHHETUUECKON
SHEPIrUM Teja M0 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npouecca (peKOMEHI0BaHO
MCIIOJTh30BaHue U(PPOBOI

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" win "HU3yduenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenue nzobapHoro nporecca"
unu "l[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEINIOEMKOCTH " MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus Kuaxkocten" nim
"M3MepeHne yAeIbpHOM TEII0ThI
raBiaeHus apaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIU
"N3mepenue abCcoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenta
MOBEPXHOCTHOTO HATSKEHUS

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnronenue npeBparieHus

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

159

SHEPTUU 3apsHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxKanieid KonaeHcaTop"
M "PacnpeneneHnue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COINPOTUBIIEHUS IPOBOJIHUKOB"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA OT HAIPSDKCHUS JIIS
JIAaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160

161

Pu3nYecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHarue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMAaTU3alys 3HAHUH 10 TeMe
"KunemaTtuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.eds00.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHelil ypok. O600IICHHE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"naamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

https://m.edsoo.ru/XVYUMKRX6N

164

165

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alKs 3HAaHUH 10 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TernnoBbie
MaluHb"

PesepBHslit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. @a3zoBble nepexoabl"”

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nomue"

https://m.edsoo.ru/C37TWXULT?2

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eH1E U
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"TToCTOSTHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLQOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iIuuHbIX cpeaax"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
BzaumoseiicTBre MOCTOSTHHBIX
a 0 OBOJIHUKOB C

1 MATHHTOR H HPOBOATHICOB 1 https://m.edso00.ru/H05J3PQ24
TOKOM. MarHuTHoe 1oze.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHHIHI CyHepH?SHHHH 1 https://m.edsoo.ru/0YNNE57SO
MarHuTHBIX nosneu. Jlunuun
MarHUTHON WH]TYKITUU
M

3 AHITROS HOTE HPOBOIHHKA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena
Crna A .

4 118 AMIIEPa, CC HatpasJIeHue i 1 https://m.edsoo.ru/1JEDF5HEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 ONEeKTPON3MEPUTENBLHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 1 MOAY B {LBH)KCHHe 1 https://m.edso0.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

8 Pemrenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia https://m.edsoo.ru/MTHD23745

10 Pemienue 3anau https://m.edsoo0.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEI[ECTBE.

11 deppoMarHeTHKy, mapa- u https://m.edsoo.ru/W7HGQBK70
JAaMarHeTUKU
OcHOBHBIC CBOMCTBA

12 ¢deppomarneTnkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(dbeppoMarHeTuKoB
Pemenne e

13 " HHICHHE SaAaH HO,'T Me https://m.eds00.ru/Q8JGTYNHT

MarauTHoe I10JIe

P

14  CHICHIE SaAat 1O TeMe https://m.edso0.r/MPCUALFIM

MarsuTHoOe noJje

SIBneHue IEKTPOMArHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHMTHON MHTYKIIUN

16 OC naayKIuu https://m.edso0.ru/8TLELGTJZ

17 3aKOH JICKTPOMArHHTHOH https://m.edso0.ru/7TEOPOGARS3
unaykuun dapanes
B .

18 HXPEBOC CKTPHACCROE oI https://m.eds00.ru/IONVHOLNK
Toku dyko
S/1C uHAYKIMH B JBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenne 3amaq https://m.eds00.ru/ZZTUBO2GQ

21 [TpaBumno Jlenia https://m.edsoo.ru/GIRNARYL9
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA https://m.edso0.ru/37WBAJCTF
IMOCTOSIHHOTO TOKa
s .ONIC

23 BIICHHE CAMONHYKIIHH. I/] https://m.eds00.ru/99CECGMBH
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJIS https://m.eds00.ru/PSAXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTylIKHu C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenune 3amaq

O0001IeHre B CUCTEMATH3 AL
3HAHWH 10 TEME
"DnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuka"

https://m.edso0.ru/N9QLKI145Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEPreTHYECKOe OIUCAHKE.
BrIBOI IMHAMHYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS

Ammuintyna u ¢a3za xonedbaHuit

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/GLUGM9AS5P

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon 1 yacTora KoJieOaHUH.
[Tepuoa ManbIx cBOOOIHBIX
KoJjebaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOGOTHBIX
KoJeOaHuil MPyKUHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.eds00.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

Brinyxnennbie kojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3anau

https://m.edsoo.ru/BW1K0OUGVP

https://m.edsoo.ru/XPWCJICPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

https://m.edsoo.ru/DAYGBRUYJ

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJieOaHusl.
KonebaTtenbHbIit KOHTYD

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apaaa
KOHJICHCATOpa C aMIUTUTY 10U
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUHU B
AIeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBIC KoJe0anus

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

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATOp B LU
IIEPEMEHHOT0 TOKa

KaTymKa WHIAYKTUBHOCTHU B LICIIN
NEPEMCHHOT'O TOKa

https://m.eds00.ru/OG6JOHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKOU

44 https://m.edso0.ru/P1FZDISQV
IIEIU TIEPEMEHHOT0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁg:;ﬁiiiﬁiz?ymme https://m.eds00.ru/6PACXH152
HaNPSDKEHUS
46 Pe3onaHc B 251eKTpHUECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHbIif TpanchopmaTop.
48 Hpomssozctso, nepesatia u - https://m.edso00.ru/F142U7UQR
noTpeOIeHNE IEKTPUICCKOI
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 Kynerypa ncnonszoBanus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2
o1 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH MO TeMe https://m.edsoo.ru/I6YYY79EQ
"JyeKTpOMarHuTHEIE KosieOanus"
MexaHu4YecKre BOIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV
56 WHubpa3ByK U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arps3HeHue
OKPY>KaIOILEH Cpebl

S7

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[TpuHIUIIBI PaTIUOCBS3U U
TeaeBuacHM. Pagmonokaims.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/7TKCCHOBN5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

https://m.edsoo.ru/3H2YL4RA4I

65

66

Ortpaxenue ceera. [lnockoe
3epkaiio. Cdeprueckoe 3epKano
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
IOKa3aTelib MPEJIOMIICHHUS.

https://m.eds00.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TosiHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIiA yroJ MOIHOTO
BHYTPEHHEI0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.edsoo.ru/C4AD3UDGG4
MPEJIOMJICHUS CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cera. CIIOXKHBIHA cocTaB 6e10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlirisbt. DoKycHOE pacCTOSHHE i https://m.edso0.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHUH, MOTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
TTOMOIIIBIO JIMH3

72 ['a3 xak ontuyeckas cucrema https://m.edso0.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
ONITUKH

74 (CKOpOCT® CBETA H METOJLbI c¢ https://m.edsoo.ru/UCGBDSEVT
U3MEpeHUS

75 Jucnepcus cseta https://m.edso0.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.eds00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKH.

77 VcioBusa HaOIOIEHUA https://m.edsoo.ru/HIXX3P5WN

MaKCUMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HAOTIOIEHUS TIIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 Honepetrocts CRETOBEIX BOTH. https://m.eds00.ru/TWKJKW3NH
[Tonspusanusa ceera

84 Pewenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIE ABJICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 0606H56HH6 1 CHCTEMATHSAHA https://m.eds00.ru/ZQ1JZ7TMYC
3HaHui no reme "OnTuka"

87 Kourponbnas padora no reme https://m.edsoo.ru/lWMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 [UIACCHACCIOM MEXQHHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 I;ITOHC;?];:;;;EE:;IMBHOH reopi https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus

g0 ~ ‘lopenmua. Yerorme https://m.edso0.ru/7ZFTXIX84
MpUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIIEHUE JITTMHBI

91 DHeprus U UMITYJIbC https://m.edso0.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ JaCTUILIbI

CBs3b MacCChI C SHEPTUEH U

92 UMITYJIbCOM PENSTUBUCTCKON https://m.eds00.ru/UOC7GTFMG
4acTULIbI. DHEPIHs MOKOs

93 Paprosectioe Teropoe https://m.edsoo.ru/YWVZA9QOH
W3ITyYCHUE

94 3akoH cMenicHust BuHa https://m.edsoo.ru/R1IJD6DWAM

95 Pnmotesa M. Ilnaria o kparrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMMyibc GpoToHa https://m.eds00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CrosteToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHA 115

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” goroapdexra

99 Aasnexne caera. Onerrs 1. H. https://m.edsoo.ru/1746\VP412
Jlebenena

100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/UMEW9AQOCE
Bomnnsl ne bpoitns. [InnHa BOJIHBI

101 Ale bpofis 1 pasmepe! o?nacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTA3AIAH JIBUKYIICHCS
JaCTHIIBI

102 NOPUYCKYISpHO-BOMHOROH https://m.eds00.ru/2XMBTMSAQ
Tyanu3m

103 JIpAKLILS SICKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. CoOOTHOIIEHUS
HEOIpeIeTIEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edsoo.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora mo remam:
"Ocuoel CTO",
"KopnyckynsipHO-BOITHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. Ilnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Tocrynater bopa

Buns cnexktpos. CriekTp
YPOBHEH 2HEPTUU aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.eds00.ru/T6T3FTOQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizen6epra-lBanenko. 3apsia u
MaccoBo€ YKciio sapa. M3otomsl.
PanmoakTHBHOCTB

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBoiicTBa HOHH3UPYIOIIETO
n3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

116

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegext Macchb
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobiembr
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPTEeTUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAeicTBusA. baprnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas
MO/IeJIb aIPOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUsL. 1
EnuHcTBO u3nyeckoil kKapTHHBI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSICHEHUS TIPUPO/TBI

KOCMHYECKHUX 00BEKTOB. MeTOIbI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc]epHasi aCTpOHOMUS

121

122

123

124

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUIAHETHI, UX
BHUIUMOE OBUKECHUE

Conueunas cucrema. CoJHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3/1

3BE3/1bl, UX OCHOBHBIE
XapaKTepucTHKu. Jluarpamma
"CreKTpagbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/IXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HN
3BE3]

https://m.edso0.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHbie AbIpHI B iApax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.edso0.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
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Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA20Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
I1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue IAeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHue MarHUTHOU

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'O MarHUTHOT'O MOJs"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

@u3HYECKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.edsoo0.ru/567ERZSQT

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.eds00.ru/GAXGUBIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUM HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 MOoCIIe0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

https://m.edsoo.ru/SISHWUJFI

https://m.eds00.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napamMmeTpos 1
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHUS CTeKIIA" WK
"[Tonydyenne n300paxxeHus B
CUCTEME U3 MJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccaenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHUSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO pPacCTOSIHUS

paccenBaronIMX JUH3"

https://m.edso00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(mo dororpadusm TpexoB
3apsKEHHBIX YACTHII B
MarHuTHOM TmoJje)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinuon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJINO/ OT
HanpspkeHus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(doHa ¢ UCTIOTE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOIIEHMS OeTa-4acTHI]
amoMuHuEeM"

Pu3HYECKUl IPAKTUKYM 110 TEME

https://m.eds00.ru/OTLRWY 3PW

https://m.edsoo.ru/Y34AXQNLN

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

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmroaenust 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JISl OTIPEICIICHHS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3usi CeBepHOro
MIOJIyLLIApUs U ApKUE 3BE3AbI" NN
"HaOumotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHuil. Pone Gusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060061eHne U cucTeMaTH3alus
3HaHUU. Ponb u MecTo Gpu3uku u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHHE MUpPa

https://m.eds00.ru/G145HQT3W

148

O060061eHre U cucTeMaTH3alus
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMUPOBAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHUpPA, MECTO
¢bu3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.eds00.ru/EOD18OXGW

151

O06o001IeHre U cuCTeMaTH3alus
3HaHui no reme "Jlunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O00011IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBep0ro Tena"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

O00011IeHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

https://m.edsoo.ru/A5CP8SEJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHre u CUCTEMAaTH3aI s
3HAHUH T10 TeEME
"Tepmonunamuka. TennoBbie
MaIIrHbI"

https://m.edsoo.ru/10P456\WQO8

156

O06001eHne U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemecTBa. Da3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3HaHUH M0 TeMe "DIEeKTpUIeCcKoe
mosne"

https://m.edsoo0.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALIS
3gagui mo teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHNE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyuHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O60011eH1E 1
cHCTeMAaTH3alus 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1E U
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7?

https://m.edsoo.ru/3F07MLKSL

163

PesepBubIiil ypok. O6006111eHIE 1
cCUCTEeMaTH3alys 3HaHUH 110 Teme
"DneKTpoOMarHuTHbIE Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

Pesepubiit ypok. O600611eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4ecKue u
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTH3allns 3HAHHI 110 TeMe
"OnTuka"

PesepBHelIit ypok. O6001IeHNE 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHo-BOJTHOBOM
qyau3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBHelit ypok. O000IICHHE 1
cHCTEMAaTH3alis 3HaHUH 110 TEME
"®usuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX YacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEeMaTHU3alus 3HAaHHA 110 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/GQDTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MpUMEpax pojb U MECTO (U3UKK B (OPMHPOBAHUU COBPEMEHHOH HAy4YHOH KapTWHBI MHpa, B
Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOIMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOAEH

10.2

10.3

Y4uuThIBaTh TPaHUIBl MPUMEHEHUS W3YYECHHBIX (PU3MYECKHX MoOJeleil: MaTepHualibHas TOYKa, MHEepUUaibHas cucTeMa
orcuéTa, a0CONIOTHO TBEPIOE TEJO, WUACAIBHBIN Ta3; MOJCINA CTPOSHHUS Ta30B, KUIKOCTCH W TBEPIBIX TEN, TOUYCUHBIN
AIIEKTPUUYECKUH 3apsij1 — MPH pelieHr: (PU3NIECKHUX 3a/1a9

Pacno3HaBath (u3nyeckue sBICHHS (IIPOLECCH]) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM CTPOCHHMS BEILECTBA U JJIEKTPOJMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IMPSAMOJIMHEHHOE
JBYDKEHUE, CBOOOIHOE Ma/IeHUE TeJ, ABMKEHHUE 110 OKPY)KHOCTH, MHEPILIMS, B3auMojeiicTBue Tei; 1uddysus, 6poyHOBCKOE
JIBUKEHHUE, CTPOCHUE JKUAKOCTEH M TBEPABIX TeJl, U3MEHEHHE 00bEMa Tel NpU HArpeBaHUM (OXJIAXKJEHUU), TEIJIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHJCHCALMs, IUIABJICHHWE, KPHUCTAJUIM3alKs, KUIIEHWE, BIAXHOCTh BO3/yXa, IOBBIIICHHE
JIaBJICHUs Ta3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXIY ITapaMeTpaMu COCTOSIHUSA ra3a B M30IPOLECCaX;
JIIEKTPU3ALHNA TEN, B3aUMOJCHCTBHUE 3apA10B

104

10.5

OnuceiBaTh MEXaHUYECKOE ABUIKCHUC, UCITIOJIB3Y (I)I/ISI/ILIGCKI/IC BCJIMYHHBI: KOOpAWHATA, IIYyTh, NICPEMCIICHUC, CKOPOCTh,
YCKOPEHUE, MacCa TECja, CUJia, UMITYJIBC TCJId, KWHCTUUYCCKAA ODHCPIrUsA, NOTCHUOWAJIbHAA SHCPTHUA, MCXaHUYCCKas pa60Ta,
MCXaHUYCCKasA MONIIHOCTBH, IPU OIIMCAHHWKU IIPaBHUIIBHO TPAKTOBATH q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCIWYWH, HX
0003HaYCHUS U CIHUHHUIIBI, HAXOJIHUTh q)OpMYJIBI, CBA3BIBAIOIIUEC TaAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

OnuceiBaTh U3yYEHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIUJIOBHIE SBJICHMUSI, UCIIONB3Ys (PU3NUeCKre BETMYMHBL: JaBJICHUE ra3a,
TeMIEpaTypa, CpPedHss] KUHETHYECKAs SHEPIUsl XAOTUYECKOTO JBHKEHHUS MOJIEKYJ, CPEIHEKBAJApaTHUYHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, Kod(PQPHUIMEHT MOJE3HOTO JACUCTBUS TEIUIOBOTO
JBUTATENS; TIPU ONMWCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOJNB3YEMBIX BEITWYMH, MX OOO3HAUYCHUS H
€IMHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHYHHY C APYTUMH BETUIHMHAM




10.6

OnucelBaTh HU3yYEHHBIE DJJIEKTPUYECKHE CBOICTBA BELIECTBA M JJIEKTPUUYECKUE SIBICHUSA (IPOLIECCHI), HCIIONbB3YS
¢u3nuecKkue BENUYMHBL: AJIEKTPUUECKUH 3apsi, AJIEKTPHUUYECKOE II0Je, HAmpsHKEHHOCTh IO, MOTEHIMAT, Pa3HOCTb
NOTEHIIMAJIOB; TIPU ONMHMCAHUH MPABMWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEMYMH, UX O0O3HAYCHHS H
€MHMUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETMYUHAMU

10.7

AHATM3UPOBATh (DU3MUECKHUE TMPOIECCHl M SBICHHS, WCIONB3ys (U3MUYECKUE 3aKOHBI W TPHHIIMIIBI: 3aKOH BCEMHUPHOTO
tarotenus, [, II u III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPIUH, 3aKOH COXPAaHEHHUs HMITYJIbCA,
MPUHLMI CYNEPNO3UIMU CUJI, NPUHIUII PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO0 CTPOCHHMSI BELIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIHEH KMHETUYECKON HPHEPrUU TEIJIOBOIO JBMKEHUS MOJIEKYI C
a0COIOTHON TeMIlepaTypoi, MepBbId 3aKOH TEPMOJAMHAMUKH; 3aKOH COXpPaHEHHsI AJIEKTPUUYECKOTO 3apsia, 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 | MpouecCoOB C HCIIOJb30BAHHUEM IIPSAMBIX M
KOCBEHHBIX W3MEPEHHUH; Ipu 3TOM (OPMYIHPOBATH MpobdIeMy (3a1ady) ¥ THIOTE3y Y4eOHOrO SKCIEpUMEHTa, COOMpaTh
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcymiecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH; MPH ATOM BBIOMpPATh ONTHUMANBHBIA CIIOCOO
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 HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (pI/IBI/ILIeCKI/IX BCJIMYMH B BUAC Ta6J'II/II_[ n
Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTAaTaM HCCICOAOBAHUA

10.12

CoOmroath mpaBmiia 0€30MacHOrO TPyla MPU MPOBEICHUU UCCICIOBAaHHWN B paMKax y4eOHOTrO 3KCIIEpUMEHTa, Y4eOHO-
UCCIICIOBATEILCKOW W TMPOEKTHOMW JCSITEIBHOCTH C MCIOJb30BAaHHMEM H3MEPUTEIIBHBIX YCTPOWMCTB M J1abOpaTOpHOTO
o0opynoBaHus

10.13

Pemarp pacu€THble 3a7auu ¢ SBHO 3aJlaHHONW (DPM3MYECKON MOJENBIO, UCIONb3Yys (PU3NYECKUE 3aKOHBI U IMPUHLUIIBI, Ha
OCHOBE aHallu3a YyCIOBHUS 3aJaud BBIOMpATh (DU3MUECKYI0 MOJENb, BBLAETATh (PU3NYECKHE BEIUYUHBI U (OPMYIHI,
HeoOXoauMble JJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U OLEHUBATh PEANbHOCTh IMOJTYYEHHOIO 3HAa4YeHHs (pu3mueckoi
BEJTMYMHBI




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

10.14 U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBIICHHS
Hcnonb3oBaTh MNpH pelleHMH Y4eOHBIX 3aJad COBPEMEHHbIe HMH()OPMALMOHHBIE TEXHOJOTMU ISl  IOMCKA,
10.15 CTPYKTYPUPOBAHUS, UHTEPIIPETALMH U TPEJCTABICHUS y4eOHOW M HAYYHO-TIOMYJISPHOM MH(pOpMAMU, TOIYYEHHOW U3
Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIUIO
10.16 [TpuBOANTE NpUMEPHI BKJIAaJa POCCUHCKUX U 3apyOeXHbIX yu€HBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSACHEHHE IPOLECCOB
' OKPY’KaIOIIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp3oBaTtk TeopeTHdyeckre 3HaHHUA MO (U3UKE B IOBCEIHEBHOW KH3HHM s oOecredeHus Oe30MacHOCTH Mpu
10.17 oOpamieHnn ¢ mnpuOopaMH W TEXHHMYECKMMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3J0POBbS M COONIONEHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie
Pabortate B rpymme ¢ BBITOJHEHHEM pPa3IMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYIIBI, PALUOHAIBHO
10.18 pacmpenensTb 00sS3aHHOCTH W IUTAHUPOBATh JESATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, a/IeKBaTHO OLICHUBATHh BKIIA
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 M TEXHOJIOTMM, B IPAKTHUYECKON IEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTHHBI MUpa
11.2 Y4uTHIBaTh TPaHUIIBI IPUMEHEHHSI U3YUYEHHBIX (GU3NYECKUX MOJIEJIeH: TOUSUHbIN ANeKTPUUYECKUH 3apal, aIepHas MOJIENb
' aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO Si/jpa MPH pelieHnu GU3NIECcKuX 3a1a4
113 Pacnio3naBate (usnyeckue sBiieHHs (MPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMHKHA W KBaHTOBOM

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




MarHuTOB, DJICKTPOMArHUTHAs MHAYKIIMSA, IEHCTBUE MarHUTHOTO TOJS HAa MPOBOAHUK C TOKOM W JIBMOKYIIMHCS 3apsil,
JNICKTPOMArHUTHbIC KOJEOAaHHWsS W BOJIHBI, TPSIMOJIMHEHHOE pACIpPOCTPAHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHE,
uHTephepeHIys, TUPpPaKkuns W TONApU3ALUs CBETa, JUCIepcus cBeTa, (GorodnekTpuueckuil 3pdext (porodddexr),
CBETOBOC JIaBJIICHHWE, BO3HMKHOBCHHE JIMHEHYATOro CIEKTpa aToMa BOJOpPOJA, CCTECTBCHHAss M WCKYCCTBEHHAs
PaJMOaKTHBHOCTD

114

115

11.6

11.7
11.8

OnucelBaTh U3y4EHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO IIPOBOJIUMOCTD
Pa3IMYHBIX CPENT) U JICKTPOMATHUTHBIC SIBIICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHe BEIIMYMHBI: AIICKTPUUECKHUH 3aps,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPsUKEHHE, 3JIEKTPUYECKOe CONPOTHUBIEHHE, pa3HOCTh noreHuuanos, JJC, padora Toka,
MHAYKIHAS MAarHUTHOro mouis, cuia Ammepa, cuna JIopeHIa, MHOYKTMBHOCTb KAaTyIIKH, 3HEPIHs JJEKTPUYECKOrO U
MarHUTHOIO IOJEW, HEepuoJ M YacToTa KojeOaHUM B KojeOaTelnbHOM KOHTYpe, 3apsii W CHJa TOKa B Ipolecce
rapMOHUYECKHUX 3JIEKTPOMATHUTHBIX KoyieOaHUM, (POKYCHOE pPAaCCTOSHUE M ONTHYECKas CHJIA JIMH3bI; IPU ONMHUCAHUU
IPaBUIbHO TPAKTOBATh (PU3MUECKUII CMBICI UCIOIb3yEMBbIX BEJIMYHMH, UX 0003HAYEHUS U €MHHULIBL; YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU

OnuceiBaTh HU3YUCHHBIC KBAHTOBBIC SBJICHUA W  HIPOHCCCHI, MUCIIOJIb3YA (1)I/I3I/I‘ICCKI/I€ BCIMYHHBI. CKOPOCTb
OJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 9YaCTOTA CBCTA, SHCPIUA U HUMITYJIBC (I)OTOHa, nepuon Iojiypacmajga, SHEprust
CBsA3HM ATOMHBIX AACP, IIpU OIIMCAHHUH IIPAaBUIIBHO TPAKTOBATb (bI/ISI/I‘leCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYCHHS U CAWHUIIBI; YKA3bIBATb (bOpMy.]'IBI, CBA3BIBAIONIUC JAHHYTO (I)I/I3I/I‘{eCKy10 BCJIMYNHY C APYTUMU BCIIMUYNHAMU,
BBIYHCIIATH 3HAYCHHUC (1)I/ISI/I‘~IGCKOI\/'I BCJIIMYHUHBI

AHanu3upoBath (PU3NYECKUE MPOLECCHl U SBICHUS, UCTONB3Ys (DU3MYECKHe 3aKOHBI M MPHUHIMILL: 3aKoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO U MapaJlJIeIbHOTO COEIMHEHMS] MPOBOJHUKOB, 3aKOH Jlkoyna — JleHna, 3aKOH 3JI€KTPOMAarHUTHOMN
WHIYKIWW, 3aKOH MPSMOJIMHENHOTO0 PACHpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHHS CBETA,
ypaBHeHUe DitHITeHA 11 poTorddexTa, 3aK0H COXpaHEHHUS YHEPTHH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHECHHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpAaHEHHs MacCOBOrO 4YMcia, MOCTynaThl bopa, 3aKoH pagMOaKTHBHOIO 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 H300pakeHUE, CO3/IaBAEMOE MJIOCKUM 3€pKaJioM, TOHKOM JTUH30i1

11.9

BreinoaHsTh OKCIICPUMCHTBI IO HCCICAOBAHHUIO (I)I/I3I/I‘-IGCKI/IX SIBIICHUN H nponeccoB C HCIOJb30BAHUCM IIPAMBIX U




11.10

11.11

KOCBEHHBIX M3MEPEHHUH; MpH 3TOM (POpMyIUpoBaTh MpodieMy (3ajady) ¥ TUIIOTE3Yy Y4eOHOTrO SKCIEpHUMEHTa, COOUpPaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BAHHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymecTBIsATh MpsIMbIe W KOCBEHHBIE M3MEpEeHMs (PU3NYECKMX BEIMYHMH; IPU 3TOM BBIOMpAaTh ONTHUMAJBHBIH CIIOCOO
U3MEPEHUs M UCII0Ib30BATh N3BECTHBIE METObI OLIEHKH IOTPEIIHOCTEH U3MEepeHHI

HccnenoBath 3aBUCHMOCTH (PM3MYECKUX BEIMYMH C WCIIOJIB30BAHUEM MPSMBIX M3MEPEHUil; IPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHUPOBATH PE3YJbTATHI MOJYYCHHOW 3aBUCHUMOCTH (M3UYECKHX BEIWYMH B BHJIC TaOMUI W TPadUKOB,
JIeTIaTh BBIBOJIBI 110 PE3YyIbTaTaM HCCIEAOBAHUS

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

Pemats pacuérHble 3a7aun C SBHO 3aJlaHHOM (PM3MYECKON MOJENBIO, UCIOJNIb3Ys (PU3UYECKUE 3aKOHBI U MPUHLMUIIBI, Ha
OCHOBE aHalM3a YCIIOBHS 3aJadd BBIOMpAaTh (U3NYECKYI0 MOJENb, BBIACIATH (PU3MUECKUE BEIWYMHBI U (OPMYIIBL,
HEoOXoauMBbIe Ui €€ PELICHHUs, NMPOBOAUTH PAcyEThl M OICHHWBATH PEATLHOCTH MOJYUYEHHOTO 3HAYCHHS (U3UUECKOM
BEJINYUHBI

11.14

11.15

11.16

Pemlate kadecTBEHHBIE 3a1ayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIETIOYKY PACCYKICHUM C OIOpPOM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS

Hcnonb3oBaTh MpH  peUIEHHH Y4eOHBIX 3a7ady COBpPEMEHHble HMH(OPMAIMOHHBIE TEXHOJIOTMH [UId  ITIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALMM U TPEACTaBICHUS Y4eOHOH M HAaydyHO-TIOMYJISAPHONH MH(OpMAIUH, MOJTYy4EeHHOH u3
Pa3IMYHBIX UCTOYHUKOB; KPUTUUECKU aHATM3UPOBATh MOTyYaeMyro HH(OpMAIIIO

OOBSACHATh NMPUHIMINBI JEHCTBUS MalINH, TpUOOPOB U TEXHUYECKHX YCTPOMCTB; pa3iuyarh YCJIOBHUS MX O€3011aCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKNU3HU

11.17

11.18

11.19

[IpuBonTH pUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOLIECCOB
OKPY’KaIOILleT0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUU

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUA MO (PU3UKE B TOBCEIHEBHOHM XHM3HU id oOecrmeueHus: Oe30MacHOCTH MpH
oOpaiieHud ¢ mpudoOpaMu M TEXHHYECKUMU YCTPOWCTBAMHU, MJIsi COXPAHEHHsI 3/J0POBbS W COONIOACHHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIeH cpelie

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




pacmpenensTb 00sS3aHHOCTH M TUIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYallMsAX, aJCKBaTHO OIICHHWBAThH BKJIAJ
KaXJI0OTO U3 YYACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOI TPOOIIEMbI




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
OKpyKawiero Mupa. Ponp 3kcrepumMeHTta W TEOpuUU B
IIPOLIECCE MTO3HAHUS IPUPOJIbI. DKCIEPUMEHT B QU3HKE

1.2

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

MEXAHUKA
KMHEMATHKA

2.1.1

2.1 2.1.2

2.1.3

Mexanngeckoe JIBUKCHHE. OTHOCHUTEIBHOCTh
MexaHu4yecKkoro apmxkenus. Cucrema orcuéra. Tpaekropus

[Tepemernienune, ckopocTh (CpeHsisl CKOPOCTb, MTHOBEHHAas
CKOpPOCTb) U YCKOPEHHE MaTepUAIbHOM TOUKH, UX MPOEKLIUU
Ha OocH cucTembl KoopauHar. Cllo)KeHHE NepeMeleHUH U
CJI0’)KEHHE CKOPOCTEMN

PaBHOMepHOC n PABHOYCKOPCHHOC HpHMOHHHGﬁHOC

JABWKCHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KOOpJAUHAT, CKOPOCTH,
YCKOPCHUS, TYTH U NICPEMCILICHU A MaTCpHaHLHOﬁ TOYKH OT




2.14

BpEMEHU

CBoboHOE MmajieHne. Y CKOpeHue CBOOOTHOTO T ACHUS

2.15

KpuBonuueliHoe  nBuxeHHe. PaBHOMEpHOE  JIBHXKCHHE
MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTD,
JIUHEMHAs CKOPOCTb. ITepuon " 4acToTa.
IIeHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

2.1.7

TexHu4eckue yCTporuCTBa: CIUAOMETP, ABUKEHUE CHAPSIOB,
LICITHBIE U PEMEHHBIE IIepe1adn

[TpakTuyeckue paboTel. MI3mMepeHre MIHOBEHHON CKOpPOCTH.
HccnenoBanue COOTHOLLIEHUS MEXIY IIyTSAMH,
IIPOMICHHBIMUA  TEJIOM 32 IIOCJIEOBAaTEIbHbIE PaBHBIE
IIPOMEKYTKH BPEMEHH IIPM PABHOYCKOPEHHOM JBUKEHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOW Hy0. M3ydueHue nBUKEeHUS
HIapuKa B BS3KOW XUAKOCTH. V3yueHue NIBUKEHUS Tela,
OpOLIEHHOTO TOPU30HTAIBHO

2.2

221

JMHAMUKA

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

2.2.2

2.2.3

224

Macca Tena. Cuna. [IpuHnun cyneprno3uiu Cut

Bropoii 3akoH HprooTOoHa [ MaTepuasbHOW TOYKHA B
uHepuuanbHol cucteme otcuéra (MCO). Tpertumit 3axkoH
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. Cuina TpeHHS CKOJNBXKEHUSA 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 MOJ JeHCTBHUEM HECKOIbKUX CHII.
9210 HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX
o B 1eGopMHpPYEMO TPYKMHE W PE3UHOBOM 00pasie, OT
BeNMMYMHBI HMX JAedopmaruu. MccienoBaHue — yCIIOBHA
paBHOBECHSI TBEPIOTO TEJA, HMEIOLIETO OCh BPAIICHHS
3AKOHbI COXPAHEHUN A B MEXAHUKE
931 HNmnynbe maTepuaabHOW TOYKH, CHCTEMBI MaTepHAIbHBIX
o ToueK. VIMITynbC CuiIbl M U3MEHEHUE UMITYJbca Tella
932 3akoH coxpaHeHuss umnyinsca B HMCO. PeaxtuBHOE
e JIBUKECHUE
2.3.3 Pabota cuibl
2.34 Mo1HOCTb CHJIBI
935 Kunetnueckast »sHeprusi MaTepHalibHOW TOUKH. Teopemao
h KHHETUYECKON SHEPTHU
ITorenumanpHas sHeprus. [loTeHIHManbHas dHEPrUs yrnpyro
2.3.6 neGopMUpOBaHHOW MpyXHHBL. [loTeHIManbHast SHEPrus
TeJsa BOJIU3U MOBEPXHOCTH 3eMITH
937 [ToreHnanbHBIE ¥ HETIOTCHIIMAIBHBIE CHITBL. CBSI3b pabOoThHI

HEIIOTCHIUAJIBHBIX CHJI C HU3MCHCHHEM MEXaHUYEeCKOM




SHEPTUU CUCTCMBI TCII. 3aKkoH COXPAaHCHUSA MEXaHU4YeCKOMH

SHEPIruu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudyeckue yCTpPOMCTBA: JBHKEHHME DPAKET, BOJOMET,
o KOIIEP, NPYKUHHBIHA IIHCTOJIET
[TpakTudeckue padoThl. M3yueHue CBS3M CKOPOCTEH Tell Mpu
2.3.10 Heynpyrom ynape. MccriemoBanue cBsi3u paOOThI CHIIBI C

W3MEHECHHEM MEXaHHMISCKOM OHCPIHHU TCJIa

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OcHOBHBIE HOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM
teopun. bpoyHoBckoe nBmxenue. Judpdysmsa. Xapaxrep
JBYDKCHUS M B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA

Mopaenu CTPOCHHUA TIa30B, )KH,Z[KOCTeﬁ n TBép,I[LIX TCI1 H
00BICHEHHE CBOICTB BCIICCTBA HA OCHOBC 3THUX MO,Z[GJ'ICIZ

3.13

Macca wmonekyn. KommuectBo BemniectBa. I[locrosiHHas
ABoraapo

3.1.4

3.15

TemmoBoe paBHOBecue. Temmepatypa U €€ HU3MEpEHUE.
[Ixana remneparyp Llenbcus

Mogenb nacaJbHOro rasa. OcHoBHOE YpaBHCHHC
MOHCKYHHpHO'KHHeTquCKOﬁ TCOpHUU UACAIILHOTO Ir'a3a

3.16

AOcoroTHas TeMIiepaTypa Kak Mepa CpelHe KHHETHIECKOM
OHEpTrun TCIUIOBOTO JBWKCHHA YaCTUI Ta3sa. IIxana
temneparyp KensBuna

3.1.7

3.1.8

Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa

I'a30BBIE 3aKOHEI. H3OHp0HCCCBI B HACAJIBHOM Ta3€ 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. HccienoBaHue 3aBUCHUMOCTH MEXIY
IapaMeTpamMy COCTOSHHS Pa3pesKEHHOro rasa

3.2

3.2.1

OCHOBbI TEPMOJAMMHAMUKHN

Tepmoaunamuueckass cuctema. BHyTpeHHss  dHeprus
TEPMOJMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonuuectBo Ttemnorsl u pabGorta. BHyTpeHHsIsT 3Heprus
0JIHOATOMHOT'O UJI€AJILHOIO Ta3a

3.2.3

3.2.4

3.25

Bunel Temonepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
u3nyyeHue. TernoéMKOCTh Tena. YJenbHas TeII0EMKOCTh
BeulecTBa. Pacy€r konuyecTBa TEIUIOTHI IIPU TEILIONEpeade

[lepBbiii 3akoH TepMmoauHamMuku. [IpuMeHeHue mepBOro
3aKOHa TEePMOJWHAMHUKU K u3omporeccam. ['paduueckas
MHTEpIpeTanus paboThl ra3a

TeroBeie MamuHbl. [IpUHIMIBI  1EHCTBUS  TEMJIOBBIX
MmammH. [IpeobpazoBanusi SHEpPruM B TEIUIOBBIX MAIIMHAX.
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. N3mepenue YAEIBbHON
TEIJIOEMKOCTH




AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3oBanue u kKoHjaeHcanus. Mcnapenue 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 AHun3oTponuss CBOMCTB KpucTajwioB. JKHIKHE KpUCTAJLIbL.
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
DJIEKTPOCTATUKA
411 OnexkTpuzanus Ten. OJeKTpuueckui 3apsan. JlBa Buaa
- SJIEKTPUYECKHX 3aPsI0B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1 413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiictue 3apsaaoB. 3akon Kynona
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. JIMoIeKTpUYeCcKast IPOHUIIAEMOCTD
418 OnextpoéMkocTs. KoHzeHcarop. DIeKTpoEMKOCTh TUNIOCKOTO
o KOHJICHCATOpa. JHEPrus 3apsHKEHHOTO KOHIEHCAaTopa
TexHudyeckue yCTPOMCTBA: BIIEKTPOCKOI, AJIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3alluTa, 3a3eMJICHHE
o 3JIEKTPONPHOOPOB,  KOHIEHCATOP, KCEPOKC,  CTPYMHBIN
IIPUHTEP
4110 [Ipaktuyeckne paboTel. M3MepeHue  AIEKTPOEMKOCTH

KOHJICHCATopa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CyIICCTBOBAHUA IIOCTOSAHHOI'O JJICKTPHYCCKOI'O

42.1 toka. Mcrounuku Toka. Cuna toka. [IoCTOSHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyactka 1enu
423 DNEKTPUUECKOe COMPOTHUBIICHUE. Y AETBbHOE COMPOTHUBICHUE
o BEIeCTBA
494 [TocnenoBarenpHOE, TAPATUICTHLHOE, CMEIIAHHOE COCTUHEHUE
o MPOBO/IHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoaBrkymas cuna (mamee — OJIC) u BHyTpeHHee
4.2.7 CONPOTUBIICHHE HWCTOYHHUKA TOKa. 3aKkoH OMa il MOJHOH
(3aMKHYTOM) 5ekTpuueckoi rernu. KopoTrkoe 3aMbIkanne
428 DneKTpoHHAas MPOBOANMOCTH TBEPABIX  METaJIOB.

3aBHCHMOCTD COIIPOTUBJICHUA MCTAJUIOB OT TCMIICPATYPHI.




4.2.9

4.2.10

CBepxnpoBOAUMOCTh

DJIeKTpUYeCKuid TOK B BakyyMe. CBOMCTBa 3JEKTPOHHBIX
My4YKOB

[TonynpoBOIHUKH. CobcTBeHHAs u MPUMECHAs

MPOBOAMMOCTH MOJIYNPOBOAHUKOB. CBOMCTBA p-n mepexo/a.
[TomynpoBOIHUKOBBIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

ONEKTPUYECKUH TOK B 3JIEKTPOJIUTAaX. DJIEKTPOJUTHYECKAs
JIUCCOIMAIUs. DIIEKTPOIH3

OnekTpuyeckuii TOK B razax. (CamocTOSTeNnbHBIH U
HECaMOCTOATEIbHBII pasps. Paznmuunrie THIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

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

[TpakTryeckue paboThl. M3yueHue cMeaHHOTO COeAMHEHUS
PE3NUCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa W €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexTpoiusa

11 KJIACC
Kon
Koanposepsiemoro 3;1eMeHTa
pa3nesia
4

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA




4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S MHAYKIWA

IlocTossHHBIE MarHHWTEHL BSaHMOﬂCﬁCTBHe IIOCTOAHHBIX

43.1
MarHuToB
MarnutHoe nose. BekTop MarHuTHOM MHAYKUMH. [IpuHImn
4.3.2 cynepro3unu. JluHuu MarHuTHOM wuHAyKnuH. KaptuHa
JUHUI MarHUTHOW MHAYKIIUY MOJIS OCTOSTHHBIX MarHUTOB
MarnuTtHoe 1osie IMPOBOJHMKA ¢ TOKOM. KapruHa nuHUi
433 MoJIs JUIMHHOTO TPSMOTO TPOBOJHUKA W 3aMKHYTOTO
e KOJBIIEBOIO MPOBOJHMKA, KATYIIKK C TOKOM. OIBIT
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 JlopeHnnia
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
MarHiuTHOM 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,




QJICKTPOMArHUTHI, QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX 4aCTULl, MHAYKIIWMOHHAA I1CYb

[Ipaktrueckue paboTel. M3yueHwe MarHUTHOTO  ITOJISI
4315 KaTylIKA ¢ TOKOM. MccinenoBanue AEHMCTBUS MOCTOSHHOTO
e MarHuTa Ha pPaMKy C TOKOM. VccienoBaHue sIBICHHS

3JIEKTPOMATHUTHON MHIYKLIMHU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Komnebarensuas CHUCTEMA. CB0o0OOIHEIE KoJIeOaHus.
51.1 I'apmonnueckue xonebanus. [lepuon, yacrora, aMIuIUTyAa
u ¢aza kojedaHuit

5.1.2 [IpyxuHHBIA MasTHUK. MaTeMaTU4eCKHil MasSTHUK

513 VYpaBHeHue rapMoHUUYecKuX Kosiebanuii. Kunematuueckoen

IUHAMHUYECKOE OIMCAaHUE KOJIEOATEILHOIO IBKEHUS

[IpeBpariieHUe HEPrUu MPH TAPMOHHYECKHX KOJICOAHUSX.
514 CBsi3p aMIUIUTYIBl KOJNEOAHWM HCXOJHOW BEIUYMHBI C
aMIUTATYIaMU KoJieOaHuH €€ CKOPOCTH U YCKOPCHHUS

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

5.15

3aKOH COXpaHEHHsI SHEPTUU B UICATLHOM KOJIeOaTeTbHOM
KOHTYpE

5.1.6

BoinyxkaeHnsle  MexaHuyeckue —Kkonebanus. Pe3onaHc.
5.1.7 Pe3onancHas kpuBas. BbIHYXIE€HHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHus.

5.18 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.




5.2

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

TexHnudeckue ycTpoucTBa: cericMorpad, >SIECKTPUUYECKUN
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

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHuyeckue  BOJIHBI, YCJIOBUS  PaCIpPOCTPAHCHHUS.

521 [Tepuon. CkopocTh pacnpoCTpaHEHUsI M JJIMHA BOJIHBI.
[Tomepeunsle 1 MPOAOIBEHBIE BOTHBI
5.2.2 Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJH
523 3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. BricoTa ToHa.
o Tem6p 3ByKa
DOJEeKTpOMarHUTHbIE  BOJIHBL.  YCIOBHS — M3JIy4EHHS
524 AJIEKTPOMArHUTHBIX BOJH. B3anMmHast opueHTaIus BEKTOPOB
E, B 1 v B 271€KTpOMarHuTHON BOJIHE B BaKyyMe
CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH: OTpa’keHHe,
5.25 npeaoMIIeHue, Tospu3anus, Audpaxius, UHTephepeHIus.
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH
5.2.6 lkana JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune



OJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I>ITy

[IpyuHUUIIBI paguoOCBsA3M W TeJNeBHICHUs. Pamuonokarms.

>2.1 DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl
TexHuueckue yCTpOCTBa: My3bIKaJIbHBIE HHCTPYMEHTHI,
598 yIbTPa3ByKOBasi TUArHOCTHKA B TEXHUKE M MEJUIUHE,
o panap, paguonpuéMHUK, TEJIEBU30p, AHTEHHA, TenedoH,
CBY-nieun
OIITHUKA
531 [IpssmonuHeitHOe pacrpocTpaHeHHE CBeTa B OJHOPOJHOM
e cpene. JIyu cBera
5392 Otpaxkenue cBeta. 3akoHbI OoTpakeHus cBera. [locTpoenue
e U300paKEHUI B IIJIOCKOM 3€pKaJie
533 [Ipenomnenne cBeta. 3aKkOHBI MPEJIOMIICHHS  CBETa.
o AOGCOJIOTHBIN TT0Ka3aTelb IPEIOMICHUS
534 [Tonnoe BHyTpeHHee oTpaxkeHue. llpeaenbHblil  yroma
h MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS
53 5.35 Hucniepcus ceera. CiioxxHbIH coctaB Oenoro csera. Ler
Colwuparoiiue W pacceuBarIIfe JTUH3BL. TOHKas JIMH3A.
@DOoKyCHOE pacCTOSHUE M ONTHYECKasi CHJIa TOHKOW JIMH3HI.
5.3.6 [Moctpoenne  m3o0pakeHWd B coOMpamOIUX |
paccemBatomMx JMH3aX. DopMmyna  TOHKOW  JIMH3BL
YBenuuenue, 1aBaeMoe JIMH30U
5.3.7 [Ipenensl npUMEHUMOCTH T€OMETPUYECKOM ONTHKU
Wntepdepennus ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS
538 HaOII0eHUS MaKCHUMYMOB u MHUHUMYMOB B

UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB




Hudpakus csera. [udpakunonHas pemérka. YciaoBue

539 HAOJMIOACHUS TJIABHBIX ~ MAaKCHMYMOB TpH  MaJCHUHU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipuszanus ceera
Texnndeckue ycTpoiicTBa: O4YKH, JIyma, QOToamnmapar,
5.3.11 MIPOCKIIMOHHBIH amnmapar, MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOHT
[MpakTrueckue paboTHI. W3mepenune nokasarte’s
5.3.12 npenomieHus. MccienoBaHue CBOWCTB HM300paXKeHHH B

JIMH3aX. Ha6J’IIOI[eHI/IC JUCIICPCHUHN CBCTA

SJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHLI IMPUMCHUMOCTHU KJIaCCUYECKOM MCXaHUKMH.
HOCTy.]'IaTH TCOPHUHU OTHOCHUTCIBbHOCTU: HWHBAPUAHTHOCTDL

61 MOJyJsl ~ CKOPOCTM  CBeTa B  BakyyMme, IPHHLUI
OTHOCHUTEJIbHOCTH DHUHILTEITHA
0 6.2 OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH. 3amenneHue
BPEMEHU M COKpPAIICHUE JTTMHbI
6.3 DHEprust ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3p Macchl C DHEpruel u HMIYyJIbCOM CBOOOIHOM
YaCTHUIIbl. DHEPTUs OKOSI CBOOOIHOMN YaCTUILIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 ®oronsl. Popmyna Ilnanka cBsi3u sHEpruM GoToOHA C €ro
94acTOTOM. DHEPrHusi U UMITYJIbC (POTOHA
" 719 OtkpeiTue u wuccinenoBanue ¢orordpdekra. Onbitel A.l.
CroneroBa. 3akoHsl (poTordhdexTa
7.1.3 VpaBuenue OinmreitHa i porodddekra. «KpacHas



rpanuna» Gorosddexra

714 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XHUMUYECKOE JICUCTBUE CBETA
716 Texuuueckue ycTpoiicTBa: (QoTodIeMEHT, (HOTOJATUMK,
o cosiHe4Has 6arapesi, CBETOANO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTPOEHMS aToma. [lnanerapHas moaenb
aToMa
[Toctrynater bopa. U3nydenue u nornomieHue GOTOHOB MPH
71.2.2 Mepexo/ie atomMa C OJHOTO YpPOBHS SHEPTrUU HA JAPYroOi.
Bunel criektpoB. CiekTp ypoBHEH 3HEPTUU aTOMa BOAOPOJA
7.2 BonnoBeie  cBoiictBa uactui. Bonubel  ge  bpoiiis.
7.2.3 KopnyckynsipHo-BoIHOBOMH Tyanu3M. Judpakmums
ANIEKTPOHOB Ha KPUCTAILIaX
794 CrioHTaHHOE U BBIHYXJIEHHOE H3JIy4eHHE. YCTPOHCTBO H
o OPHUHIKT paboTHI Ta3epa
795 TexHudeckue  yCTpOMCTBA: CIEKTpPaJbHBI  aHAIM3
o (CTIEKTPOCKOII), JIa3ep, KBAHTOBbINA KOMITBIOTED
7.2.6 [IpakTuyeckue pabotel. HaOnronenue nuHeHyaToro crnekTpa
ATOMHOE /PO
731 Metoasl HAOMIOJEHUS U PETUCTPAllUU  AJIEMEHTapPHBIX
o YaCTHIL
7.3 OtkpeiTne pamuoaktuBHOCTH. OmnbiTel  Pesepdopaa 1o
739 OTNpENIeIEHUI0  COCTaBa  PAJUOAKTUBHOTO  U3JITY4EHHS.

CpoiictBa anbda-, Oera-, ramMma-u3inydeHus. BiusHue
PaZlMOaKTUBHOCTHU Ha KUBBIE OPraHU3MbI



OtkpseiTHE NpoTOHA M HelTpoHa. HykiioHHass Monens sapa

7.3.3 Ieiizendepra — MBanenko. 3apsia sapa. MaccoBoe YHCIIO
sapa. M3oTonsl
Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN  Oera-
7.3.4 pacnan. ['amma-uznydenue. 3aKOH  PaJMOAKTHBHOTO
pacnaza
735 DHeprusi CBsI3U HYKJIOHOB B sjipe. SnepHbie cuitbl. Jledekt
e Macchl gapa
7.3.6 SAnepusble peakiuu. [lenenue u cUHTE3 sEp
SAnepusiii peaktop. TepmosigepHbiii cunte3. [IpoGraembl 1
7.3.7 MEPCIEKTUBBl  SACPHOM  HHEPreTHKU.  ODKOJOTHYECKHE
aCTIEKTHI SJIEPHOM SHEPTETUKU
738 DneMeHTapHble  YaCTHIIBL. OTkppiTHE  TIO3UTPOHA.
h @dyHIaMeHTaTbHbIE B3aUMOICHCTBHS
739 TexHuueckue yCTpOWCTBA: NO3UMETp, Kamepa BuibCcoHa,
o AZIEPHBIN PEakTop, aTOMHast 6omba
7310 [Ipaktrueckue pabotsl. MccnenoBanue TpekoB 4acTHIl (11O
e TOTOBBIM (OTOTpABHSIM)
OJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3B&3qnoro neba. Co3Be3aus, sipkue 3BE3/bI, IIIAHETHI,
WX BHJIIMOE JIBFDKCHUE
Conneuynas cuctema. [Imanets! 3emHoli rpynmbl. [Tnanersi-
8.2 THTAaHTBl ¥ WX CIIYTHHKH, KapJIMKOBBIC TUTAHETHI. Maibie
Tena CONTHEYHON CUCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ConHeyHass aKTUBHOCTh
8.4 Ucrounuk sneprun ColtHIIA U 3BE3NT
8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTD,



paguyc, Temmeparypa, HUX B3aUMOCBs3b. Jlumarpamma
«CIIEKTpAJIbHBIN KJacC — CBETUMOCTbY». 3BE3/bl TIJIaBHOU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTb «MacCa — CBETUMOCTb)
JUI 3BE3]] TIIaBHOM ITOCIIEI0BATEIbHOCTU

8.6

Buyrpennee  ctpoeHue  3B€3x.  CoBpeMeHHbIE

MPEJICTABICHHSI O TPOUCXOXKACHUU W 3Botonuu CojHIa u
3BE31. DTaIlbl )KU3HU 3BE3T

8.7

8.8

8.9

Muieunsbiii [IyTe — Hamia ['anaktuka. CimpaiibHasi CTpyKTypa
lamakTuku, pacnpeneneHue 3BE3N, Tra3a U IBUIM.
[Tonoxenue u newxenue Conuua B ['anaktuke. [lnockas u
ceprueckas moACUCTeMBI [ alakTHKH

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

Bcenennas. Pacmmpenue Bceenmennoi. 3akon XaOo6ia.
Pazberanmne ramaktuk. Bo3spact u paguyc Bcenennoi,
teopust bonboro B3peiBa. Mogenb «ropsiueit BeeneHHom».
PenukroBoe n3nyuenue

8.10

Macmrabnas crpykrypa Bcenennoil. MeraranakTuka.
Hepeménnsie npobieMbl acTpOHOMUHT



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 TEXHOJIOTHI; Pa3BUTHE YMEHHI KPUTUYECKOTO aHAJIM3a U OLEHKH 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

Kon

pa3aeJia/TeMbl

1
11

Kon
3JIeMEHTA

111

1.1.2

1.1.3

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanndeckoe JBHKCHUC. OTHOCHUTENHLHOCTE MEXAaHHYECKOTO

CucreMa orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé pamrvc-BekTop:

7t )= (ele ) e ) =(2),
TpaeKTopId,

MepEMEILIEHIIE:
Ar=r(t))-r(t)=r,-1n=
= (Ax, Ay, A2),

IyTE.

Cro:xeHIle lepeMeIIeH il

N} =0+,

CkopocTh MaTepuanbHOM TOUKHU:

TpacKTOpPHA

JABWKCHUA.




AF
At

U= =ﬁ'=[u1_.ul_.u__].

Ar—i

Ax .
vo=— =X,. @HAJOTIYHO v, =y, U.=Z,.
Aty :

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -
Brruncnenue nepemenieHus v NyTu MaTepuaibHOW TOUYKU MIPU

MPSIMOJIMHEHHOM JIBUXKCHHUHU BIOJb OCH X 10 rpaduKy 3aBHCUMOCTH Vx(t)

- _ Ap ~,
VckopeHne MaTepHalIbHOII TOYKIL: d = — =y, = [.ﬂr:_ .a_.a. ] .
AL i '
1.14
Au C , -
a =—2 =(v,),". amanorr4Ho a, = (v, )’, a.=(v.).
A |y g '
PaBHOMEpHOE IPAMOIIMHEHOE IBUKEHHUE:
x(t) = xg + Vot
1.15

Uy (t) — vg, = const




PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE:

-

x(t)=x,+ U, a*+—ﬂr='r
- o 0 ~

v (t)=uvu, +at

1.1.6 a. = const

UJEI - Lﬁl.'f = zﬂ.‘f [IJ _""’-1]

HPII JBILKEHIII B OTHOM HANPABISHHN IIVIE S= =+ =.

CBO6OI[HO€ maacHue. yCKOpeHI/Ie CBOGOI[HOFO IIaaCHUA.
Vi

1.1.7

Yo s

(9] Xo T'.r

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YTJIOM 0 K TOPU30HTY:




[.\'{I} =x, +U f=x,+U,cosa-f
g.r . !
v()=v,+u, f+ 1T =V, +Uysina-f— STT

v.(t)=v,, +g1t=v,5mna— gt

{ux (t)=v, =v,cosa

KpuBonuneiiHoe nBuxeHue. [[BrmkeHne MaTepruaibHON TOUKH IO OKPY>KHOCTH.
VYrnoBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKXCHUU TOYKHU 11O OKPYKHOCTHU
1.1.8 .

=—=12mv
® = T

. HeHTpOCTpeMI/ITGJIBHOC YCKOPCHUEC TOYKH:

. [TomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9 TBépnoe teno. [loctynarensHoe 1 BpalaTenbHOE ABM)KEHNUE TBEPIOTO TEIa




1.2

JNHAMUKA
121 HNuepumansubie cucteMbl orcuéra. I[lepBeiii 3akon Hprorona. I[lpuninumn
o OTHOCUTENBHOCTH [anumnes
Macca Tena. [moTHOCTSH BemecTBa:
m
1.2.2 P=7
Cuna. [IpuHIMI cynepro3uLuy CUIL:
123 FpaBHo,aeﬁCTB = Fl + F2+' "
Bropoii 3akon HetoTona: nns matepuanbHoit Touku B UCO
F;, = may
124 Ap = FAt
npu
F = const
—{—{—t
F Fy
1.25

Tperuii 3akoH HproTOHA 111 MaTe€pUaibHbBIX TOYEK:

>

Fiy = —Fp




3aKkoH BCCMHUPHOI'0 TATOTCHUA: CHJIBI TMPUTAIKCHUA MCKAY TOYCUHBIMU

MacCcaMu PaBHBI
mim,

F=6—

1.2.6 Cuna tspxectu. LleHTp TskecTu Tena. 3aBUCUMOCTb CHJIBI TSDKECTH OT BBICOTHI
h HaJ TOBEpXHOCTHIO TIaHETHI paarycoM RO:
GMm
m =
7T R+ 1
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Fe = —kx
Cuna tpenus. Cyxoe TpeHuUe.
Cuna TpeHus CKOJIbKEHHUSL:
Fp = uN
1.2.8
Cuna TpeHus MoKosi:
Ep < uN

Koadduunent tpenus



JaBaeHwue:

i

1.2.9 p=7
1.3 CTATUKA
-
F
1.3.1 MOMEHT CHIIBI OTHOCUTEIHHO OCH BpPAIICHUS:
M| = Fl, rae | — mnedo cuibl
F

OTHOCHUTCJIBHO OCH, npoxomnueﬁ qgepe3 TOUKY O MEPNCHAUKYIISIPDHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUEK:

N mqry + mory+...
TI.I.M. =
my; +my+...

1.3.2

B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

1.3.3 VYcnoBus paBHoBecus TBEpaoro tena B UCO:




[My+M,+...=0
\L?:"l +Fy+...=0

134 3akoHn [lackains
JlaBnenue B xKuAKOCTH, nokoseiics B UCO:
135 p =po +pgh
3akoH Apxumena:
FApx = _PBbITeCH
13.6 €CJIM TEeJI0 M XXUAKOCTh nmokositca B ICO, To
FApx = ngBbITeCH
VYcnoBue miaBaHus Te
14 3AKOHbBI COXPAHEHUSA B MEXAHUKE
NMnynsc MaTepualbHOW TOYKHU:
141 p = mv
Nmnynbsc cuctemsl Ted:
1.4.2 b= py +1.

p=pt+p+..




3aKoH U3MEHEHHUS U COXpPaHCHUA UMITYyJIbCa:

B MCO
Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHemHAt+' -
B MCO , ecnin
, €CCJIIN

- -

FlBHeum + FZBHemH+- =0

PeakTuBHOE NBUKEHUE

F
ﬁ;(;

Pabota cuibl Ha MaJIOM NTEPEMEIIEHUN:

1.4.4

:1=|}3'|-|.-'1ﬁ.17|-c05 a=F, - Ax




a F

.

D
MonIHOCTh CHIIBI:

€CJIM 3a BpEMs

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

2 2

mv? p
EKHH = =5
2 2m
1.4.6
3aKOH N3MCHCHUS KI/IHeTI/I[IeCKOf/'I 3HeprI/II/I CUCTCMBbI MaTepI/IaJILHLIX TOYCK: B
HNCO AExun = A1 + A2 + ...
HOTeHHHaﬂLHaﬂ SHEPTUA:
JJIA IIOTCHOUAJIBHBIX CHUJI
147 Ay = E1n0TeHu - E2n0TeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM IIOJIC TAKCCTU:



EHOTeHu =mg h

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH HU3MCHCHUA U COXPAHCHUS MeX&HH‘IeCKOfI OHCPIUu:
Euex = B + Emmmn
B IICO AE,ex = Ascex HETIOTEHIL. CHI»
B IICO AE,.x = 0, eCIIH Azcex menoresm. cux = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

lapmonnueckue konebaHus MaTepuUaNbHONW TOukH. AmmiuTyga u - Qasa
KxoneOanmii. Kunematnueckoe onucanue:

x(f) = Asin| et +o, ).

v (6} =x.

a(=(v,), =) =a +0'x=0,
/i€ X - CMEIIICHHE U3 PAaBHOBECHSI.

I[I/IHaMI/I‘{CCKOC OIIMCAaHUC:




. OTO 3HAYHUT, YTO
F, = —kx.

DHepreTu4ecKkoe ONMcaHue (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUN):

CBs3p  aMIUIMTYIBl KOJEOAHW CMEIIEHHS MAaTepUANbHOM TOYKH C

AMIUIUTYAaMU KoyieOaHuii eé CKOPOCTH U YCKOPCHMUI:

Upe =0, @ =04

[lepuon u yactoTta KoyieOaHMii:
2r 1
T = =

0 v

[Tepuoa manbIx cBOOOAHBIX KOJIEOAHUI MATEMAaTHUYECKOTO MasiTHUKA:

1.5.2 T=21\/I
g

[lepron cBOOOIHBIX KOe0aHUI NPYKUHHOTO MasiTHUKA!

m
I'=121n,|—
Ik
153 Boinyxxnennsie konebanus. Pesonanc. PezonancHas kpuas

154 [Tonepeunsle M mpomonbHBIE BOJHBL. CKOPOCTh PACIPOCTPAHEHUS W JUIMHA




BOJIHBI:

Hutepdepennus u qudpakius BOIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn  cTpoeHuss ra3oB, JKHJIKOCTEH M TBEPABIX Ilycts
TEPMOAMHAMHYECKas CUCTeMa (Tes0) COCTOMT M3 N OJMHAKOBBIX MOJEKYII.
Torna KonM4ecTBo BelecTBa
N m
TN w
211 )
rre
Ny
— 4rciIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),
U
— MOJIIpHasi Macca BellecTBa
2.1.2 TemnnoBoe ABMKEHNE AaTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzanMmoneiicTBre yacTuIl BEleCTBa
2.14 Huddysus. bpoyHoBckoe ABMXeHNE




2.15 Monens uneansHoro raza 8 MKT
CBa3p  MeXIy  JaBJICGHHMEM W CpeJHed  KUHETHYECKOW  HHeprueu
MOCTYIATEIbHOTO TEIJIOBOr0 JBUXKEHUS MOJIEKYJI UICAIBHOTO raza (OCHOBHOE
ypaBHenue MKT):
p= m,n,F Zn{rncu‘ an
= — o = — = — - oo
3 3 0L 2 3
2.1.6
rie m0 — macca OJHOM MOJIEKYJIbI,
N
n=—
%4
- KOHIIEHTPAIUS MOJICKYJT
2.1.7 Ab6comtotHas Temnepatypa: T =t +273K
CBs3p  TeMmmepaTypbl ra3a CcO CpelHEed KHUHETHMYECKOW  »Hepruei
MOCTYTATEIBHOTO TETIJIOBOTO JBMKEHUS €I0 MOJICKYJI:
f 2
— | my 3
2.1.8 Eml_— =] W =_ kT
2 R
I".
2.19 VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:




(Vpaprerse Merrereesa — KiareHpora
| BeIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHHe MeHzueneeBa — KnaneiipoHa (mpHMeHIMBIE (OPMEI

3AIIICI):
oV =""RT =vRT =NkT, p=PXL
u u

BripaskeHHe 114 BHYTPeHHeI 3HEPIII OIHOATOMHOIO HIIealIbHOIO
raza ([IpHIMeHIIMEle (POPMEI 3aIlIcH):
3 3m

L‘=—vRT=£N?cT =——RT=ve, T= iprTf
2 2 2 2

3akoH Z[aJ'ILTOHa AJI JaBJICHUS CMCCH PA3PCIKCHHBIX I'a30B:

I/I3OHPOHGCCLI B Pa3pCKCHHOM Tra3c¢ C MOCTOAHHBIM YHCIOM MOJICKYJI N (C
2112 IIOCTOSIHHBIM KOJIMYECTBOM BCIICCTBA V):

mzotepma (T = const): pV = const ,

nzoxopa (V = const):




P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe nmpeacraBieHue u3onpomeccoB Ha pV-, pT- u VT- nnarpammax.

OO0ObeIMHEHHBINA Ia30BbIH 3aKOH:

— = const
T

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacellieHHple W HEHACBIIIEHHbIC Tapbl. KadecTBeHHas 3aBHCHMOCTb
2.1.13 IUIOTHOCTU Y JIaBJICHHS] HACBIIIEHHOTO TMapa OT TeMIeparyphl, HX

HE3aBUCHUMOCTH OT 00BhEMA HACHIIIIEHHOTO Tapa
BrnaxnocTs BO3ayXa.
OTHOCHUTENbHAS BIAXKHOCTD:

Prapa(T) Prapa(T)
2.1.14 p=—-2 =—=
Phacbimnapa (T) Puacbinapa (T)

2115 H3menenue arperaTHbIX COCTOSIHUM BEILIECTBA: HUCIIapCHUC W KOHACHCAIUA,

KHUIICHUEC )KUJIKOCTHU




2.1.16

WUsmenenue arperaTHbIX COCTOSTHUH BCIICCTBA: INIaABJICHUC U KPpUCTAJUIN3alluA

2.1.17 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMOJVUHAMUKA
2.2.1 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaya kak cnocod M3MEHEHHUs BHYTPEHHEH dHEPTUU 0€3 COBEpPIICHUS
223 pabotsl. KoHBeKk1Ms, TEMIONPOBOIHOCTD, U3Ty4YECHUE
KomnnuecTBo TemioThI.
VY nenpHas TETIOEMKOCTD BEIIECTBA C:
2.2.4
Q = cmAT
VY aenbHas TemioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 Y aenbHas TeTuIoTa iaBieHus A: Q = Am.
VY aenpHas TeroTa cropanus Torumaa q: Q = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A =pAV
2.2.6

Brruucnienue pabotsl o rpaduky npouecca Ha pV-auarpamme

2.2.7

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 = AUyp + Ayp = (Uz — Uy) + Aqy




Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8 Bropoii 3akon TepmoannamMuky. HeobpaTumele mporiecchbl
[Tpunnune! gerictBus TernoBbix MamuH. KIT/:
]_]:Aﬂmz“-m |‘-—IﬂJ’[| |‘-—XCLT[|
Maxkcumansnoe 3nauenue KII. [ukin Kapno:
. -T. T
2.2.10 maxn =M, =———— =1-_2=
T T
VYpaBHeHHE TEIIOBOTO OallaHca:
2.2.11 Q1+ Q2+ Q3+
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
DnekTpu3anus Ten U e€ IposBICHUs. DJIeKTpuUeckuil 3apsaa. /IBa Buaa 3apsiaa.
3.1.1 DNeMEHTapHBIN AIEKTPUYECKUN 3apsii. 3aKOH COXpaHEHHUs JJIEKTPUUECKOTO

3apsiia




B3aumoneiicteue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa:
B OJJTHOPOJHOM BEIIECTBE C IUAJICKTPUUECKON TPOHUIIAEMOCTBIO

&

3.1.2

92

poplabll 1l
g 4meg, I~

3.1.3 Onextpuueckoe nojie. Ero aelicTBrue Ha 3NeKTpUYECKUE 3apsibl

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

) F

qnpo61—1b1171

[Tone Toueunoro 3apsna:

314 Er =k—

OAHOPOJHOC IIO0JIC!

-

E = const.

KapTune! 1MHMA HanPsDKEHHOCTH 3TUX MTOJIEN

HOTGHHI/I&J’[BHOCTB QJICKTPOCTATUYICCKOI'O ITOJIA.

3.15 Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




HOTCHL{I/IaJIBHaSI 3HepFI/I$I 3ap;1)1a B BHGKTpOCTaTI/I‘{eCKOM I10JIC:
W =q¢

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

¢_K
T q

CBs13b HaprDKéHHOCTI/I IOoJII M PAa3HOCTH IIOTCHOUAJIOB JJIA OAHOPOAHOI'O

anekTpoctarnyeckoro moyst: U = Ed

[IpuHIHMI cynepno3unum JIEKTPUIECKUX MOJIEH:

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
YcnoBue paBHOBecHUs 3apsA70B: BHYTPH ITPOBOAHMKA

3.7 oo

, BHYTPH 1 Ha MIOBEPXHOCTH MPOBOJHUKA ( = const

3.1.8 JM3aeKTpuKn B IEKTPOCTATUUECKOM ToJIE. Jusnextpuueckas



MIPOHUIIAEMOCTD BEIIECTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA:

3.1.9
DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

£gnS
= = &(y

d

Hapannenbﬂoe COCAMHCHUEC KOHACHCATOPOB:

q :CI1+CI2+---:U1 = Uz :---:Cnapann_cl+C2+-"

ITocnenoBaTenbHOE COeTUHEHUE KOHICHCATOPOB:
3.1.10
1 1 1

=—+—+...
Cnocn Cl CZ

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

OHeprus 3aps>KEHHOr0 KOH/IEHCAaTopa:

qu CU?* ¢*
3.1.11 = -1
We 2 2 2C




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cwnna Toka:
ITocTosuasb!ii Tok: I = const
Jns mocrosiHHOrO TOKA q = It
. VYcnoBust CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsixenne U u OJ1C E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I v
] . - R
DNEeKTPUYECKOE CONMPOTUBJICHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJIHOPOIHOTO
MPOBOJIHMKA OT €ro JIJIMHBI U CEYEHUs1. Y AeIbHOE CONPOTUBIICHUE BEILIECTBA.
3.2.4 l
R=p—
Py
Hcrounuku Toka. 3/]C ncTrounmka Toka:
ACTO OHHHXCHUJT
F = _CTOPOHHMXCHA
3.25 q

BHYTpCHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3akon Oma juisi mosHOM (3aMKHYTOHM) anekTpuueckoi menu: E = IR + Ir,

OTKyJa

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 1
R Ri Ry

3.2.7

[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:

U=Ul+U2+ .., 11=12=..,

Ruoecn = R1 + Ry+...

Pa6ora anexrpuyeckoro toka: A = [Ut.

3akoH J[xoynsa — Jlenua:
3.2.8 Q =I°Rt

Ha pesucrope



UZ
R:Q=A=12Rt=IUt=7t

MOH_IHOCTB OJICKTPHUYCCKOI'0 TOKA:

AAd ,
Af 50
TenoBast MOIIHOCTB, BbIEsIEMAst HA PE3UCTOPE:
2
1 U -
Y4 R
MoniHocTh HCTOYHHKA TOKA:
A4
_ CT. CHOT _
v
Ar—s0
CB0OOOIHBIE HOCHUTENH DJIEKTPUYECKHUX 3aps/IOB B MPOBOJHHUKAX. MeXaHU3MBI
3.2.10 MPOBOAUMOCTH TBEPABIX METAIJIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIUTOB,
ra3oB. [lonynpoBonuuku. [lomynpoBogHUKOBBIN 1O
3.3 MATHUTHOE ITIOJIE
MexaHn4yeckoe B3aWMMOJEHCTBHE MarHuToB. MarnutHoe mone. Bektop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uuu MarHUTHBIX MOJICH:
3.3.1

B = Bl +Bz+

JInann HHAYKOUHW MarHuTHOT'O ITOJIA. KapTI/IHa JIMHUH HHAYKOUW MAarHuTHOIO




10JIs ITOJIOCOBOTO M HO,I[KOBOO6p33HOI‘O IIOCTOSIHHBIX MaroHuToB

OnbiT Opcrena. MarHuTHoe moJie MPOBOJHUKA ¢ TOKOM. KapTtuna nuHui
3.3.2 MHIYKIMY MarHUTHOTO IOJIS JUIMHHOTO NPSIMOTO IPOBOAHHMKA U 3aMKHYTOTO

KOJIbLIEBOI'O IIPOBOJHHMKA, KATYIIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIECHUE U BEIUYMHA:

F, = IBlsina
3.3.3 , TJIe 0. — YroJ MEXy HaIpPaBJICHUEM MMPOBOJHUKA U BEKTOPOM
B

Cuna Jlopenua, e€ HanpaBlieHUE U BEJIMYNHA:

Fnop =1 q | vBsina

TAC O — YroJl MEXKAY BEKTOpaMu

3.34 v

-

B

. HBI/I)KGHI/IC 3ap$[>1<eHH0171 YaCTHULbLI B OTHOPOJHOM MAarHuTHOM IT0JIC

OJIEKTPOMATHUTHAA MHYKIA

[ToTok BeKTOpa MAarHUTHOM WHIYKIIMH:
3.4.1 ® = B, S = BScosa




34.2 SBnenue anekTpoMarauTHON HHAYKIUU. IJ1C nHIyKIIUN

3aKoH 31eKTpoMaruuTHoi nuaykuu dapanes:

AD
3.4.3 E :_E =@
A —)

Ly
\-I/ )
!
——

OJ1C MHAYKIMHU B IPSMOM MPOBOJHHKE JUIMHOMN |, IBMKYILIEMCS] CO CKOPOCTBIO

-

3.4.4 ;

wllD
B OJTHOPOJTHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa




, TJIe 0. — yroJl MeXay BeKTopoM B u Hopmalibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPBI

>
>

lnv
; €CJIN
l
1
B
, 1
v
TO
| E; |= Blv
3.4.5 [IpaBuiio Jlenna
NHAYKTUBHOCTS:
)
3.4.6 L= T

, umu © = LI




3.5

Camounaykuus. 3/1C caMOMHIYKIIWU:

A
E, =—L—L —-1r,
Arly o

3.4.7

351

9HepFI/I${ MAarauMTHOI'O IT0JIAA KaTYIIKHW C TOKOM:
LI?

W, =
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

KonebarenbHbrit KOHTYP. CBO60I[HLIC QJICKTPOMArHUTHBIC KoJicOaHUs B

NICAJIbHOM KOJ'IC6aTeJ'II)HOM KOHTprI
[ q(t)=q,..sin( ot +,)

]fff] =, = 0., c08( @t + @y ) = I cos(cat + )
®opmyna Tomcona:

T =2nVLC

, OTKyZa




3.6

CBsi3b aMIUIMTY/BI 3apsija KOHJEHCAaTopa C aMIUTUTYJOW CHJIbI TOKa IIPH
CBOOOHBIX JJICKTPOMATHUTHBIX KOJICOAHMSIX B HJICATHHOM KOJIOATEILHOM

KOHTYpE:

gm:—

o

3aKOH COXpAaHEHUs SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 BrinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[Tepemennsniit Tok. [IponsBoacTBO, Mepeaadya U MOTPEOJIECHUE IIEKTPUUECKOM
SHEPrUuu
> cu’ LI’ cu’ LI’
+ = M = T — const.
2 2 2 2
CBoiicTBa JJEKTPOMArHUTHBIX BOJH. B3auMHas opueHTalusi BEKTOPOB B
AJIEKTPOMArHUTHOW BOJTHE B BaKyyMe:
355 - -
ELlLB.lc
356 [kana 57EKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe H3IEeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
OIITUKA
3.6.1 [IpsmonuHeitHOe pacmpocTpaHeHHe CBeTa B OJHOPOAHOHN cpepe. TouedHbrit



ucroyHuk. JIyud cBeta

3aK0HBI OTpaXXCHUsA CBETA.

a=pf
3.6.2
alp
F77777 77777
3.6.3 [TocTpoeHne N300paKEHHUH B INTIOCKOM 3€pKajie
3aKOHbI IPEJIOMJICHUS CBETA.
[Ipenominenue ceera:
nysina = n,sinf.
AOCOJTIOTHBIN MOKa3aTesh MPETOMIICHHUS:
3.6.4

Nasc = ;

OTHOCUTENBHBIN NMOKA3aTENb HPETOMIICHUS:
n, M

ng, v

nOTH




XoJ 1y4deit B Ipu3Me.
\"1 = \"2 u H].}']. = HJ}'J
CooTHOLIEHHE YacTOT W COOTHOLICHHWE JJUH BOJH IpU IEepexojie

MOHOXPOMAaTHYECKOI'O CBETA Yepe3 ITpaHully pa3jiesia IByX ONTHUYECKUX CPEN:

Hy<m )
G %
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHBINM yroi MOJHOrO BHYTPEHHETO OTPAKEHUS:

, 1 n;
Sinay, = =—
Noru nq

Cobuparomue u paccenBaromuie JTHH3bL ToHKas imH3a. DoKycHOE paccTosTHHAE

M OIITHUYECKAas CHJIa TOHKOM JIUH3HBI:

3.6.6 1
D=-
F




®opmyJia TOHKOH JIMH3bL:

1 4 1 _ 1
d f F
VBenuuenue, 1aBacMoe JIMH30M:
h |fl
F = — = —
H d
3.6.7
d T
]
H \F
F\ h
R
B ciyuae paccenBaronieit JMH3bI:
DO=F = ! 0
=50,
3.6.8
h 1fI
r=—=—1
H d



4.1

XoJI Jyda, MPOLIEAIIEro JMH3Y HOJ HPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontudeckoil ocu. IloctpoeHne u300pakeHHI TOYKM W OTpe3Ka NPSIMOW B

CO6I/IpaIOH_[I/IX " paCCCUBAKOIMNX JIMH3aX U UX CUCTEMAX

3.6.9 doroarnmapaT KaK onTHuYecKuil mpubop. I'11a3 kak onrtuyeckas cucrema
Wnrtepdepennuss cBera. KorepeHTHbIE HCTOYHUKU. YCIOBUS HAOIIOICHUS
MakCUMyMOB ¥ MHHHUMYMOB B WHTEP(PEPEHIIMOHHONH KapTHHE OT MABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB:
A
3.6. MAKCHMyMBI —  A=2m—, m=0%1,£2+3 __,
A
MITHIMYMBI — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.
Hudpaxmus ceera. AudpaxronHas pemeérka. Y ciaoBrue HaOII0ASHUS TIaBHBIX
MakCUMyMOB TMpPH HOPMaJbHOM TAJCHUH MOHOXPOMATUYECKOTO CBETa C
JUTMHOM BOJIHBI A Ha PEETKY ¢ mepuoom d:
3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cBera

KBAHTOBAS ®U3MKA
KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIU3M




4.1.1 I'mnote3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

®dotoHbl. DHEprus GoToHA:

E=ho="C
=hv =—=pc
4.1.2
Nmnynbe ¢potona:
_E h h
P=C=7C ™7
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akonsl poTodddexra
YpaBaenue DitamreitHa st porodaddexra:
Eporona = ABBIXOJA + Eiyumax,
rue,
hc
Ed)OTOHa =hv = 7'
4.1.4
hc
ABbIXOAa = thp = T

Kp

2
MV~ max
Exuumax = 2 = elUsyy




JlaBiieHue cBera.
4.1.5 JlaBneHue cBeTa Ha MOJIHOCTBIO OTPaXKaroU[ylH MOBEPXHOCTh U Ha MOJHOCTHIO

MOTJIOIIAOUTYIO TIOBEPXHOCTh
OU3UKA ATOMA
4.2.1 [Inanerapnas mojens aToma

IToctynats! bopa. W3inyuenne u noromnienue (GOTOHOB MPH IEPEXOJE aToMa C
OJTHOT'O YPOBHS SHEPTUU HA JPYTOM:

;
42.2 IV py=——=|E, —E

m |
Y

JluHeiuaTpie CIEKTPHI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJIOpOJIa:

4.2.3
-13,63B
E,=——, n=1,23, .
n*

OU3NKA ATOMHOTI'O SAIPA

431 Hyxnonnas moxens sanpa I'eitzenOepra — MBanenko. 3apsa siapa. MaccoBoe
o gucino siapa. M3otomsl

PannoakTHBHOCTS.

4.3.2

Anbda-pacnan:




4.3.3

4.3.4

A A4 14
ZX—7Y+,He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0~
7 X— Y+ je+v,

[To3uTpouHsIii B-pacnan:
A A 0= o
sX—=2 oY + e+ v,
lN'amma-uznydenue
3aKoH paJIMO0aKTUBHOTO pacnaia:

-t
N(t) = Ny % 2T

IIycth m — Macca pagroakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

SAnepusle peakuuu. JleneHne U CUHTE3 sAEp




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

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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