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oOpaszoBanus 1o npeamety «®Pusnkay yriayOaeHHbINH YPOBEHbD.
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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysIbTaTaM OCBOCHMS
OCHOBHOW o0Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
TaKKe ¢ y4€ToM (QenepaibHON paboueil mporpammsl BocniuTanus W KoHmenmmn
npenoaaBanus yaeOHoro npeamera «Pu3uka» B 00pa30oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ @enepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00Opa30oBaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHNUE,
yCTaHABIMBAET PEKOMEHyEMYIO MOCIIEI0BATEILHOCTh U3YUEHHUS TEM M pa3JieoB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYarOIIMXCA.
IIporpamMma no ¢u3uke Aa€T NpeACTaBIEHUE O ILENAX, COACpPKAHUM, OOIIeH
CTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpEeACTBAMU
yaebHoro npenMera «Pusnka» Ha yriIyOJIEHHOM YpOBHE.

N3yuenne xypca (usukum yriayOJEHHOTO YPOBHS TO3BOJISIET peaTn30BaTh
3ajau Npo¢eCcCUOHATbHON OPUEHTAIlMHU, HANpPaBJIE€HO HA CO3JIaHUE YCIIOBUH AJis
IPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
o0OydJaromuMcsi, KOTOpble HEOOXOAWMBI I TPOAODKCHHS O0O0pa3oBaHUS B
opraHu3alusXx MNpo(ecCHOHATBbHOIO O00pa30BaHUS M0 Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CIEIIMATBbHOCTSM.

B mnporpamme mno ¢Qusuke onpenensroTcs IUIAHUPYEMBIE pe3yJbTaThl
OCBOCHHMS Kypca (PU3MKU Ha YPOBHE CPEJHEro 001ero oopa3oBaHus: JIUYHOCTHBIE,
MeTamnpeMeTHbIe, TMpeaIMeTHble (Ha  yrmyOnéHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METaNpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaloluXcs, OCBOMBIIMX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHero o0miero oOpa3oBaHus Ha
yIriyOJIE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUTAHUPYEMbIE pe3yibTaThl OCBOCHHUS Kypca (GU3MKH Ha yriyOonéHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUS;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢Qu3uke HMeeT NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIOJIb30BaHa YUUTENAMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOvHX Mporpamm.

[IporpamMma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY yUUTENICH U
IPEJOCTaBIsAECT BO3MOXHOCTU ISl pealu3ald pa3iNuHbIX METOJUYECKHX
MOJXO/IOB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YpPOBHE TMpPH YCIOBUU
COXpaHeHHUs 0053aTeNFHON YaCTH COICPKaHUS Kypca.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B



KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaa B CUCTEMY
3HaHU 00 okpysxaromieM Mupe. LlIkonbHbIN Kype Gu3nKu — cucTeMooOpa3yroIui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3MYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHMI, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UMW aKTHBHOE
OpUMEHEeHHnEe (U3NYECKUX 3HAHUM ONpeNeNuio xapakrep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYeHHUs] HOBBIX MaTepUajoB C 3aJaHHBIMU CBoilcTBaMu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaroiierocs, B (OpMUpOBaHHE YMEHHUI MPUMEHSATh Hay4YHBIN
METO/] IO3HAHUS [TPH BBIITOJIHEHUU UMH Y4E€OHBIX UCCIICJOBAHUM.

B ocHOBY Kypca pu3uKH Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PO UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €r0 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEU KypC SBIAETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAECPKHUT MaTepHuall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOUN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuayl Kypca (pU3MKu
o0beMHEH BOKpYr (u3mueckux Teopuid. Bemymmm B Kypce sBisercs
(dopMupoBaHUE MPEICTAaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTe€pHH, BEIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peamusanys NPeAIoyaracT HCIOJIb30BAHKE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesn npuxnaonon nanpagnennocmu. Kypc usuku yriay0néHHOro ypoBHs
IpeanoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUM W3YYEHHBIX TEOPHUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUSA DIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a TaKke O0O0CYKIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coJiepkaHusl NporpamMmsbl 10 (GU3HUKE JOJHKHO ObITh MOCTPOCHO HA
OPUHIIMIAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. s Gpusuku peanuzamus 3THUX
OPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUM CAMOCTOSATENIBHOIO 3KCIEPUMEHTA KaK
MOCTOSTHHO JielcTByIommero Qakropa ydebHoro mpouecca. Jus yrayOiaéHHOro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIFOYAIOUIETO (DPOHTAJIbHBIE YYEHMUECKHE OIBITHI IPU H3YYEHHH HOBOIO



MaTepuaia, jabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (GU3MUECKOro MpakThUkyma. B mepBom ciyuae
IPaKTUKYM mpoBoAuTCs 100 B KoHue 10 m 11 kmaccoB, MO0 mocie nepBoro u
BTOPOr0 TMOJYTOAUMM B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 310
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHbIX paboT, KOTOphIE
IIPOBOJISATCA B Mpolecce u3ydeHus: paszgena (temsl). IIpu stom mon paboramu
PAKTUKyMa TTOHMMAETCs] CaMOCTOSITENIbHOE MCCIIEeI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO HHCTPYKLIUH.

B nporpamme 1o (¢u3MKe CcHUCTEeMa YYEHHUYECKOrO HSKCIEpHUMEHTa,
7ab0paTOpHBIX pabOT W MPaKTUKyMa MPEACTaBIICHAa €IMHBIM mepeuHeM. Brioop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIbHOrO Mpolecca UCXO0Id U3 0COOEHHOCTEHN MOYypOYHOIo
IUTAHUPOBAHUSI W OCHalleHus kaOuHera ¢usuku. [Ipm 3ToM obecneumBaercs
OBJIaJIcHHUE OOYYaIOUIMMHCS YMEHUSMU TPOBOJUTH TNPSAMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEeI0OBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYMH U IMOCTAHOBKY
OTBITOB O MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE yAENsAETCS PEIICHUI0 PAcuETHBIX M KadeCTBEHHBIX
3anay. Ilpu 3TOM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3aJIaHHOW W HESBHO 33JIaHHON (PU3MUECKOUW MOJIETBIO, TIO3BOJISIFOIINE MTPUMEHSTh
U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeiia Kypca, Tak
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aesioB. J[J1s KauecTBEHHBIX 3ajad
OPUOPUTETOM SABIISIIOTCSA 3aJaHusl Ha OOBICHEHUE/TIPEACKa3aHUe MPOTEKaHUs
¢usnyecKkux SBICHUNA M MPOIECCOB B OKpYKAIOIIEH XKU3HU, TpeOyromire BriOopa
duznyeckoil MoaeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo Tpolecca Kypc (PU3MKUA YrIyOJE€HHOTO
YPOBHSI Ha YPOBHE CpeaHEro o0iero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere GU3WKKM JOHKHO OBITH HEOOXOAMMOE
nabopaTtopHoe O00OpYyIOBaHUE JJsi BBIMNOJHEHMS] YKa3aHHBIX B Iporpamme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT W pabOT MpakTHKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmoHHOEe  000pyZoBaHue (OpMHpPYEeTCST B COOTBETCTBHH C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYrBAaET IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCIICIOBAHMSI ~W3yYaeMbIX SIBJICHHMA ©  TPOIECCOB, OMIMPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o0OOpyAOBaHWE [UIsI YYEHHYECKHX MPAKTUYECKUX pPadoT
(GopMupyeTcss B BHJIE€ TEMaTHUYECKUX KOMILIEKTOB M OOecredrBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JAByX oOydaronuxcs. TeMaThuyeckue KOMIUIEKTHI



Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITh TOCTPOEHBI HAa KOMIUICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ LU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMU LEJISIMU U3y4YECHHS (PU3HKHU B 001IEM 0Opa30BAHUMU SIBISIIOTCSA:

dbopMHupoBaHWEe WHTEpeca H CTPEMJICHUS OOyYarouuxcsi K HAy4YHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE UX HMHTEIUICKTyalIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHUE TIPEACTABICHUN O HAYYHOM METOJE MO3HaHUA U (HOpPMHUPOBAHUE
UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpoOBaHrE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3NUECKUX
3HAHUUW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3UKU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE npeICTaBlICHUN 0 BO3MOYHBIX chepax Oymyien
npoeCCUOHANILHONU  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJATOTOBKA K
JajabHeWIleMy 00Oy4YeHHIO B 3TOM HaMNpaBJICHUMU.

JlocTikeHne STUX Ielield 0O0ecrieunBaeTCsl PelIeHueM CIEAYIOIMNX 3a/1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

PUOOPETEHUE CUCTEMBI 3HAHUNU 00 0OMMX (UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsIX,  BKJIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (Pu3uKy,
ANEKTPOJNHAMUKY, KBAHTOBYIO (DM3HKY W DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHUM MTPUMEHSATH TEOPETUUECKUE 3HAHUSA I O0BSICHEHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISl TPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PpEIICHUS pPa3IMYHBIX 3a7ad C SIBHO 3aJIaHHOU
dbu3nUecKkoil MOJENBI0, 3a/1ad, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE CO3JaHUE
dbu3nyueckoil MOJENH, aJeKBATHOW YCJIOBHUSIM 3a/ladyd, B TOM YHCIE 3aJ1a4y
UHKEHEPHOT'O XapaKTepa;

noHUMaHue (U3UYECKUX OCHOB M MPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMHU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3MUecKMX HKCIEPUMEHTOB, aHalIM3a U HMHTEpIpeTanuu UH(opMaluu,
OTIPEICJICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJOBUU JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIETOBATEIbCKOM,
TBOPYECKOU JEATEIBHOCTH;

pa3BUTHE MHTEpeca K chepam npodheccuoHaTBLHOM ASSTENBHOCTH, CBI3aHHOU
¢ (hU3UKOM.



B cootBerctBuu ¢ tpeboBanusamu PI'OC COO yrinyOn€HHBINM YpOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha YpOBHE CpEAHETro OOIIEro
oOpa3zoBaHMsi BbIOMpaeTcs OOyYalolMMHUCS, [UIAHUPYIOUIMMHU MPOJOJKEHUE
00pa3oBaHus O CIIEUUATBHOCTIM (PU3HUKO-TEXHUYECKOTO MPOQPHIISL.

Ha uzydenue usuku (yrayOn€HHBIN ypOBEHB) HA YPOBHE CPETHETO OOIIETO
obpazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HEIEIIO),
B 11 kacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipemyiaraemplii B mporpamMme 1o (U3MKE NEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
pOBENCHUS JIA0OPATOPHBIX pPabOT U OMBITOB C YYETOM HMHIWBHAYaTbHBIX
0COOCHHOCTEH 00yJarOIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA NO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTaNnbHasg HayKa o npupoje. HayuHslid MeTo no3HaHus U
METOJIbI UCCIICIOBaHUS (PU3NUECKUX SBIICHUN.

DKCIIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmionenue u
AKCIIEPUMEHT B (PU3UKe.

CnocoObl u3mepeHus (GU3UYECKUX BEIUYUH (AHAJIOTOBBIE W LHUQPOBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemnocTnt  w3MepeHwit  Qu3nyeckux BenwuuH  (aOCONMIOTHASs U
OTHOCHUTEJIbHAS).

MopenupoBanue (GpU3MYECKUX SBJICHUA M MPOLIECCOB (MaTepuabHas TOYKA,
a0OCOJIIOTHO TBEpPJIOE TENO, UJealbHAsl KUJKOCTh, HWJCaIbHBIA Ta3, TOYECUHBIN
3apsan). ['unore3a. @u3nyecKuil 3aKOH, TPaHULBI €ro NpuMeHUMocTH. Du3nueckas
TEOPHs.

Pons u Mecro ¢usuku B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MHUpa, B MPAKTUYECKOUN 1€ATEbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKkym.

N3MepeHnue cuibl TOKa W HAOpsDKEHUST B LENH TOCTOSIHHOTO TOKa MpHU
MIOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadoparopueit o ¢usuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIUA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO IBUKCHHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a/1a4 MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKH, €ro MIpPOEKIMM Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienue, cKoOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPAMHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHHE. 3aBUCHUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTE€pUaJIbHONW TOUYKU OT BPEMEHU U HX
rpad UK.

CBobOonHOe majeHue. YCKOpeHue cBOOOIHOro majeHus. J[BuxkeHue Tena,
OpOILIEHHOI0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUabHON TOYKH OT BPEMEHU U UX TpauKH.



KpuBonunuennnoe  nBuxkeHue. JIBMKeHHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepuon u yactora oOpalleHus.
[lenTpocTpeMuTeabHoe (HOPMAIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIbHON TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJIOTMYECKHE MPOLECCH: CIUIOMETD,
JNBIKCHUE CHApSANIOB, LIEMHbIE, MIECTEpEHYATBIE U PpPEMEHHBIE TEepenayd,
CKOPOCTHBIE JIUPTHI.

Jemoncmpayuu.

Mogenb cuctembl OTCYETA, WILIIOCTPAIUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl ucciae10BaHusl IBHXKCHHIM.

WnnrocTpaiust npeaenbHoro nepexo/ia i “3BMepeHrne MrHOBEHHOW CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO ABUKEHHUS C LETBI0 ONpPEEICHUS MTHOBEHHOU
CKOpOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJIcHUsA (pexOMEeHI0BaHO
UCIOJIb30BaHuE IUGPOBOIL TabOpaTOpUN).

WN3yuenune paBmKeHUs Tella, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUTIOTE3bl O TMPSMOU MPOMOPLUMOHATIBHOM 3aBUCHUMOCTH MEXAY AAIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[IepBpii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunesi. HeunepuumanabHblie cucTEMbl OTcuéra (OmpeesieHue,



IPUMEPBHI).

Macca tena. Cuna. [IpyHIumn cynepno3unmu Cuil.

Bropoii 3akoH HeroToHa 111 MarepuaibHONU TOUKMU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBHUBAJIECHTHOCTh T'PABUTAIMOHHON H
WHEPTHON MacCBhl.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAaJICHUS] OT BBICOTHI
HaJT TIOBEPXHOCTBHIO IUIAHEThI W OT Teorpaduueckol MmMUPOTHL. JIBUXKeHUE
HeOEeCHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBuxkymerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe TpenHue. Cuiia TpEHUS CKOJBXKEHUS M CHUJIA TPEHUA
nokos. Koaddurment tpenus. Cusia CONpPOTUBICHHUS TpPU JBIKCHUU TeEla B
XKUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuita Apxumena.

TexHu4Yeckre yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHl: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBrKeHUs TNl B MHEPIUATBHBIX U HEMHEPITUATBHBIX CUCTEMAaxX
OTCU€Ta.

[IpuHIIMT OTHOCUTEIIBHOCTH.

Kauenue nByX NIMIMHAPOB WM IIAapOB Pa3HONM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOJCHUCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macce 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U HaJCHUU.

LenTpoOeKkHbIE MEXaHU3MBI.

CpaBHeHUE CUII TPEHUS MOKOS, KAUCHUS M CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKmuKym.

N3mepenne paBHONEHUCTBYIOMIECH CHJI MPHU JIBMKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHM [IBIXKCHHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHhl.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JehopMaruu.

N3ydenune NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3



JETKui OJIOK.

N3mepenne ko3dduiineHta TpeHHUs MO BEJIWYUHE YTIIOBOro KoddduiumeHrta
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMXKEHUSI OpycKa MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03 PHUITEHTOM TPEHUSI.

N3ydenune nBUXKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTtymarenbHOe W BpallaTebHOE JBHKCHHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuel.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHu4yecknue yCTpOWCTBA W TEXHOJOTHYECKHE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENIBHBIN KpPaH, PEIIETYATHIE KOHCTPYKLMU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

HUccnegoBanue yciaoBHMl paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpalICHUA.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToOMUnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBI.

Tema 4. 3axonvt coxpanenusn 6 mexaHuxe.

Nmnynec MaTeprualibHON TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUEK. LleHTp Macc
CHUCTEMBbI MAaTEpPUANIBHBIX TOUEK. Teopema o IBMKEHUU LIEHTPa Macc.

MMnynibC CHITBI M UBMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomMeHT umIilyabca MarepuaibHOW TOUKH. lIpenacraBieHune o coxpaHEHHH
MOMEHTA UMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MaJloM M Ha KOHEYHOM InepemelneHuu. I 'paduueckoe
npeacTaBiIeHUEe PaOOTHI CHIIBI.

MOILHOCTH CUJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MAaTEPUAIBHOU TOYKH.

[loreHnManbHple M HENMOTEHUHWAJIBbHBbIE CWIBL. [loTeHIHManbHAs HHEPrUs.
[ToTeHumanbHas 3Heprus ynpyro nepopmupoBaHHOW NpyskuHbl. [loTeHUnnanpHas
DHEPIUs Tella B OJHOPOJHOM TIpaBUTALMOHHOM Imone. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas



KOCMHUYECKasi CKOPOCTb. TpeThsl KOCMUUYECKAST CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUAJIBHBIX CHJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenne bepHym 11 HACATbHOM XKUAKOCTH KaK CJEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECCHI: ABUKCHUE PAKET,
BOJIOMET, KOMNEpP, MPYXKUHHBIA THUCTOJET, THUPOCKOM, (UTypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

N3mMepeHne MOIIHOCTH CHJTBI.

N3MeHeHue 3Hepruu Telia npu COBEPLICHUH PaOOTHI.

B3aumHble mnpeBpalieHUs KMHETUYECKOW W ITOTCHIMAJIbHOW JHEPTUM IPHU
JNEWCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu CBOOOHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

N3mepenue nmirynpca Tena no TOpMO3HOMY MYyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccnenoBanune coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3mepenre KNHETHYECKON SHEPTUHU Tela IO TOPMO3HOMY IYTH.

CpaBHeHME U3MEHEHUs MOTEHIIMAIbHONW YHEPTUU MPY>KUHBI C paOOTON CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWJIBI TPEHHS TPU JBWKCHUU Tela MO HAKIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3UKa U TEPMOAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJOXEHUS MOJEKYJIsIpHO-KuHeTnyeckon Teopun (MKT), wux
ombiITHOE oOocHOBanue. Jluddys3us. bpoyHoBckoe mBmkeHHE. XapakTep
JBW)KEHHUSI M B3aMMOJEHCTBUS 4YacTUL BellecTBa. MoOJenu CTpPOEHUs Tras3oB,
KUIAKOCTEH U TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX
mozened. Macca u  pasmepsl Mojekyin (aromoB). KommuecTBo BelecTsa.
[ToctostnHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcusi.

Mopenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUILIbI



rasa ABWKYTCSl XaOTUYECKU U HE B3aUMOJICUCTBYIOT IPYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHneneeBa—Knanelipona. AOcomoTHAs
temrneparypa (mkana temrneparyp KenbBuna). 3akon JlanbToHa. M3ompoiiecchl B
UJeaTbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MIPEICTaBIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHUEM M  CpeAHEH  KUHETUYECKOW  HSHEprueu
MOCTYNAaTEILHOTO TEIJIOBOTO JBUXEHUS MOJEKYJ HJICAIBHOrO raza (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOpUM UICAIBHOTO Ta3a).

CBs13b a0CONFOTHOM TeMIepaTypbl TEPMOIUHAMUYECKONU CUCTEMBI CO CpeTHEN
KMHETHYECKOW SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUSA €€ YaCTHII.

TexHu4Yeckre yCTpPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojienu 1BUKEHUS YaCTUL BEIIECTBA.

Monens OpOyHOBCKOTO ABHKCHHS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUXKEHUS.

Juddy3us xKUIKOCTEN.

Mogens onbita lTepHa.

[IputsxeHne MOIEKyJI.

Mogenu KpucTaluIn4ecKnX PEemETOoK.

HabGnronenue u vcciieoBaHue U30MPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HUccnegoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOM BOJIOM.

N3yuenne wuzoTepMuueckoro mpolecca (PEeKOMEHJIOBAHO WCIOIb30BaHUE
dpoBoii 1abopaTopun).

N3yuyeHnne n30xopHOTO Mporecca.

N3yuenune nzobapHOTO Mporecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBbI KAK CPEIHUE 3HAYCHUS BEJIUYMH, ONHUCBHIBAFOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CamMonpou3BOJIbHAs — peaKcalus
TEPMOJINHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenp uIeabHOTO Ta3a B TEPMOJMHAMHKE — CHCTEMA YPAaBHEHUM:
ypaBHeHHe MenaeneeBa—KiianelipoHa U BBIpAXKEHUE [JI1 BHYTPEHHEW SHEPTHM.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUs YaCTHUIl, BEICOKHE



TeMneparypsl. BelpaxkeHue 1 BHyTPEHHEN SHEPruyd OJJHOATOMHOTO HJIEATBbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TEpMOJMHAMUKe. Boruucnenue padboTel 1o rpapuky
npouecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMMUYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttemmorsl. TemnmoéMKocTs Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpbHas TEIUIOTa CrOpPaHUs
toruiuBa. Pacu€r konmuecTBa TEIUIOTHI mpu Temionepenaye. I[lonsrue o0
aauabaTHOM IIpoIiecce.

IlepBbIii 3aKOH TEpMOAMHAMHMKHA. BHyTpeHHsAs »dHeprusa. KommdecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHWS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOAMHAMUKHU I PABHOBECHBIX IPOLECCOB: YeEpe3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
CIMHCTBEHHAs aanabara. AGCOMIOTHAS TeMIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHM JUISI HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 00Jiee XOJIOHOTO Teja K Oojee HarpeToMy 6e3
komreHcauuu (Knaysuyc). HeoOpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunuune! neicteus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

OKOJIOTHYECKHE aCIEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABUraresei. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckre yCTpPOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, AHU3EJIbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MHapoBas TypOuWHa,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIUS OMOOPraHUYECKOTO TOIJIUBA AJIs
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIMpEeHUH.

Bo3znymHoe orauso.

CpaBHEHUE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUs! BHYTPEHHEH SHEPIHH.

UccnenoBanue annabaTHOTO IpoLecca.

KomrmbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyMm.

N3mepenne yaenbHON TEMITOEMKOCTH.



HccnenoBanue mpouecca OCTHIBaHUS BELIECTBA.

UccnenoBanue annadbaTHOTO Ipoliecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUA U
TEMIEPATyPbl KUIIEHUS )KUJKOCTEH.

Tema 3. Acpecammnibie cocmoanusa eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u KoHAeHcalus. Vcnapenwe u kuneHue. Y eiapHas
TeIJI0Ta mapooOpa3oBaHusI.

Haceimiennsle W HeHachllleHHbIE mnapbl. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPbI, X HE3ABUCUMOCTD
0T 00bEMa HACKIINIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATypPhbl KATICHUS OT JABICHUS
B KUJIKOCTH.

Brnaxxnocth Bo3yxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amop(ubie Tena. AHU30TPONHMS CBOWMCTB
KpuctayyioB. [lnaBiieHre W KpucTaM3anus. YJIeJdbHas TEIUIOoTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmariuii.

TemnoBoe paclimpeHue XKUIKOCTEH M TBEPABIX Tel, 00bEMHOE U JIMHEWHOE
pacmpenre. AHTapPMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK IPUYUHA
TEIJIOBOTO pacCUIUpEeHHs Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEprun B (pa30BbIX NMEPEX0O/IaX.

YpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxrocTHOE HaTsKeHHE. KOd(p(GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kamuiapasie sBnenus. JlaBieHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TeruioBoe pacmmpeHue.

CBOIICTBA HACBHILLICHHBIX MIAPOB.

Kunenune. Kunenue npu noHM>XEHHOM JTaBJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsapusie siBiieHusI.

Moienn HEHBEFOTOHOBCKOM KUIKOCTH.

CnocoObl u3MepeHus BIaKHOCTH.

Uccnenoanne HarpeBaHus U IUIABJICHUSI KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.



HaGnronenue mansix neopmanui.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3yyeHre 3aKOHOMEPHOCTEN UCIIAPEHUS JKUAKOCTEM.

N3mepenune yaenbHOM TENIOThI IUIABICHUS JIb/A.

N3yyeHne CBOKCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
NIOMEUIEHNUH.

N3mepenne ko3P puiimeHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moayins FOHra.

UccnenoBanme 3aBucuMocTd  nedopmainud  pe3suHOBOro  oOpasma  oT
MPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DneKkTpu3anus Tean U €€ MpOosIBICHHS. JJeKTpuueckui 3apsia. JIBa Buaa
INEKTPUYECKUX 3apsaoB. [IpOBOAHMKHM, JUAJIEKTPUKUM U MOJYIPOBOJHUKH.
DJIEeMEHTapHBIM 3JIEKTPUYECKUNM 3apsi[l. 3aKOH COXPAHEHHUs DIECKTPUYECKOIO
3apsaa.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsiasl. 3akoH Kynona.

Onektpuyeckoe nosie. Ero aeiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hanpsok€anocts  anmekTpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTh JJIEKTPOCTATUYECKOIO MOJA. Pa3HOCT NMOTEHIMATIOB M
HarnpspbkeHue. [loteHnmanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snekTpocTaTtuueckoro nosst. CBsi3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
MNOTEHIIMAIOB [UJIST  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOIHOTO).

[IpuHUMn cynepno3uiuu IEKTPUUECKUX MTOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apssKEHHOro 1o 00bEéMy mmapa. Ilome paBHOMEpPHO 3apsiKEHHOM
OeckoHEeUHOM TUIOCKOCTH. KapTuHbl JUHUA HanpsHDKEHHOCTH JTUX TMOJed U
SKBUMOTEHIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JnamexTpuku B AJIEKTPOCTATUYECKOM oJje. JnanekTpuueckas
MIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenuHeHne KOHAeHCAaTOpoB. [locienoBarensHoe coeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.



JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4yeckre yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3IEKTPOCKOT,
AJIEKTPOMETP, OIJICKTpOCTATHYECKasi 3allluTa, 3a3eMJICHHUE DJIECKTPONpPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

JHemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DJIEKTPUUECKOE T10JI€ 3aPSIKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogaenb snekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTaTUYECKAsl 3aLIUTA.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTBh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUUIECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OueHka cuil B3aUMOACHCTBUSA 3aPSIKEHHBIX TE.

HaGnronenue npeBpaiieHust SHEPruH 3apsHKEHHOTO KOHJEHCATOPa B SHEPTHIO
U3IIyYEHUs CBETOAMO/IA.

N3yyeHnne npoTekaHus TOKa B IEMNU, COJIECPKAIICH KOHIECHCATOP.

Pacnipenenenune pa3HoOCTH MOTEHIMAJIOB (HampsiKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIAEHCATOPA YEpPE3 PE3UCTOP.

Tema 2. ITocmosannblil I1eKMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO 3JEKTPUYECKOrO ToKa. McToOuHMKM
toka. Hanpsikenue U u DJ1C é&.

3akoH OMa J1J1g ydacTKa LeHu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHUKA OT €ro JJIMHBI U IUIOMAAXA IONEPEYHOrO CEUYECHHS.
VY 1e51pHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajlieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3NEKTPUYECKOrO TOKA. TerminoBas MOIIHOCTb, BbIAEIsIEMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE COIPOTHUBIICHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.



KopoTtkoe 3ambikanue.

KonnencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

JHemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANpPsDKEHUS Ui PE3UCTOpa,
JamMIbl HAKaJIWBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IUIOLIAJH MONEPEYHOr0 CEUYEHUs U MaTepuaa.

Hccnenoanune 3aBUCUMOCTH CUJIbI TOKA OT COPOTHUBJIEHUS MPU NOCTOSIHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

Crioco0bl coemMHEeHHsI ICTOYHUKOB Toka, DJ]C Oartapei.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXKIY IMOJKOCAMH MCTOYHMKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

HccnenoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3Mepenne yaenbHOro COpOTUBIIEHUS IPOBOJHUKOB.

WccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHUS ISl JIAMIIbI
HAKaJIMBAHMUSL.

YBenuueHue npejesia u3MepeHus amnepmMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanune 3aBucumoctu DJ{C raabBaHUYECKOr0O 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnegoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCHMOCTH MOJE3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTb  PAa3IUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
NPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbH COMPOTUBIICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CoOcTBEeHHass M NpUMECHass  MPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1oynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS JUCCOLMALUS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIU3a.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnusd. [lnasma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: Ia30pa3psiIHbIC
JaMIIbl, 3JIEKTPOHHO-Ty4deBasi TpyOKa, MOIYNPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TpaH3ucTop, (OTOAUOM, CBETONMOM, TalbBaHWKA, padUHUPOBAHWE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTb COITPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsblI asekTposin3a Papajes.

HckpoBoil pa3psa 1 IpOBOAMMOCTh BO3/1yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIIOB U MOJYIPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOJAUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

Habmronenue amekTpoiusa.

N3mepeHnue 3apsga OTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHUST ~ TEPMOPE3UCTOpA  OT
TEMIIEPaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DuU3NYEeCKUI TPAKTUKYM.

CnocoObl u3MepeHus: pU3NUecKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIHHBIC TTOTPENTHOCTA U3MEPECHUI (DH3NICCKUX BETHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3MUecKuX BEIUYMH, NPOBEpKA MNPEHJIOKEHHBIX TUIoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTUYECKUX  paszienax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPHKATEIBHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMHUH, T€Orpauu U TEXHOJIOTHUH.

Mescnpeomemmnoie nonamus, C6A3aHHbIE C USYUEHUEM MEMOO06 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHBIA (akT, Tumoresa, Gpuamyeckas BEIUYMHA, 3aKOH,
TeOpHsi, HaAOJIOJICHHE, DSKCIIEPUMEHT, MOJCIUPOBAHUE, MOJCNIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1abopaTopus.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHMH. JluneitHas QyHKUuS,
napabona, runep6omna, ux rpaduku U CBOMCTBA. TpuroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.



BekTopsl v MX MPOEKIIMU HA OCU KOOPJIUHAT, CJIOKEHNE BEKTOPOB.

Buonozua: mexanndeckoe IBIKEHHE B KUBOUM npupone, nuddysus, ocmoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIed Cpensbl,
yTHWIM3auusi OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOI» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTWJUISIPHBIC SIBJICHUSI B IPUPOJIE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOUW MPUPOJE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEeHHE HaHOMATEpPHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEH U Ta30B, KUJKHE KPUCTAIIIbI, SJIECKTPUUECKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTUYECKAS IUCCOLIMAIMS, TaJlbBaHUKA, JJIIEKTPOHHAs
MUKPOCKOTIUSI.

TI'eocpagpua: BnaxxHocTb BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CYXOro M IKHUJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHUH
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJI€ HAaHOMATEepUajoB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIC JaMIIbl, TOJIYITPOBOIHUKOBBIEC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe none.

BzanmopaencTBue TOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOW MHAYKUMH. [IpuHIMI cyneprno3uuuu
MAarHUTHBIX NOJIEW. JIMHUY MarHUTHON MHAYKIIUH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcrena.

Cuiia Amrepa, e€ HalpaBJIEHHE U MOIYJIb.

Cuna Jlopenuia, e€ HanpaBIE€HUE U MOYJIb. JIBUKEHUE 3apsSKEHHON YaCTUILIBI
B OJJTHOPOJTHOM MarHuTHOM MoJje. PaGota cumisl Jlopenna.

MarnautHoe nose B BemectBe. DeppoMarHeTuky, napa- U IMaMarHeTUKH.

TexHnueckne yCTPOMCTBA M TEXHOJOTHUYECKUE ITPOLECCHl: NPUMEHEHHUE

ITOCTOSIHHBIX MAarHMuTOB, 3JIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna nuHMM  WMHOIYKOMM  MAarHUTHOTO  IOJSA  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.



KaprrHa nuHMA MarHMTHOW UHAYKIUY T10JIS WIMHHOTO MPSIMOT0 NPOBOJAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue ABm>xeHUs Mydyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JEUCTBUSA BIIEKTPOU3MEPUTEIIBHOIO npudopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

HccnenoBanue MarHuTHOIO I1OJIS IOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHEeTHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

Nsmepenne cuiibl AMmepa.

N3yueHune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CUJIbl AMIepa.

Tema 5. InekmpomazcHumnan UHOYKYUAL.

SIBiieHue  JIEKTPOMAarHUTHOW MHAYKUMHA. IlOTOK BekTOpa MAarHUTHOM
naaykuun. JJIC wHAyKnuu. 3aKoH SIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uMHAYKUMH B OPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[Ipasuno Jlenua.

NunyktuBHOCTh. KaTymika WHAYKTMBHOCTM B LENM ITOCTOSTHHOI'O TOKAa.
Asnenne camonnaykuun. IJ1C caMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: MHAYKIMOHHAS
IIe4Yb, COJICHOMUJ, 3aIlUTa OT DJIEKTPU3ALNK TEJ IPU ABUKEHUHA B MArHUTHOM I10JIE
3emu.

Jemoncmpayuu.

HaGnronenue siBneHus 31eKTpPOMarHuTHOM MHAYKIIUH.

Uccnenopanne 3aBucumocty OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHMS
MAarHuTHOIO MOTOKa.

[IpaBuno Jlenna.

[Tanenne marauTa B alfOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHAYKIUH.

Uccnenoanue 3aBucumoctd IJIC caMOMHAYKIMH OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B LIEIIN.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.



HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIUH.

Onpenenenrne UHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue siBIEHUS] CAMOUHTYKIIUH.

COopka MoJienn 31EeKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cuctema. CBoOOIHEBIE KOI€OaHUS.

lMapmonunueckue konedanus. Kunemarndeckoe U JTUHAMUYECKOE OIHCAHUE.
DHepreTuuecKkoe ONMMcaHue (3aKOH COXpaHEHUsS MEXaHWYeCKou sHepruu). BoiBon
JTUHAMHYECKOTO OIMMCAHUS FapMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOIO H
KHMHEMaTHYSCKOT'O OIMMCaHUs.

Ammumntyna u ¢daza kosjebanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m wacrtora konebanuii. I[lepmom manblx CBOOOTHBIX KOJIEOAHUN
MaTeMaTH4YeCKOro MasTHHKA. Ileprnos CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasiITHUKA.

[TonsaTue o 3atyxarwmux kKojaebanusx. BeiHyxneHHbie koaebanus. Pe3oHanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOIE0aHNS.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0aebaTeIbHOTO ABMKCHUS.

Habmronenne He3aBUCUMOCTH MEPHOJIa MaJIbIX KoJIeOaHHM rpy3a Ha HUTH OT
AMIUIUTY IBI.

HccnenoBanue 3aTyXarolmux KojaeOaHuii U 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
KOJI€OaHHUI OT COMPOTUBIICHHUS.

Uccnenoanne konebaHuid rpy3a Ha MACCUBHOM TPYKHHE C LEJbIO
dbopMupOBaHUS MPEICTABICHUN 00 HICATBHOM MOJICTH MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUU MPHU KOJeOaHUIX I'py3a Ha MIPYKHUHE.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUM.

Habntonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomaul, nPAKMUKYM.

N3mepenue mnepuoma CBOOOJHBIX KOJICOAHMH HUTSHOTO W TPYKUHHOTO
MasITHUKOB.

N3ydenune 3aKk0HOB ABMKEHHUS Tejla B X0JIe KoJieOaHUM Ha YIIPYyTroM MoJIBECe.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue YHEPTUH B IPY>KUHHOM MasiTHHKE.

UccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMIUX KOJIGOAHUM.



UccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumHubsle Koaedanus.

KonebarenpHbiit kKOHTYp. CBOOOJHBIE SJIEKTPOMAarHUTHBIC KoJieOaHUS B
uAeabHOM KoiyiebaTenbHOM KOHType. ®Popmyna Tomcona. CBsI3b aMIUIATYAbI
3apsijia KOHJeHcaTopa ¢ aMIUIMUTYAO0N CHIIbI TOKa B KOJ1e0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHHS YPHEPTUU B UACAITHHOM KOJIeOaTeIIbHOM KOHTYDE.

3aTtyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMSI. Brinyk1eHHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBIM TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeCTByIOIEE 3HAUYEHUWE CHUJIBI TOKAa W HANpSOKEHHs] MpH pa3iuyHou (dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId MEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CHHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. Pe30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneansubiii  Tpancpopmarop. IlpomsBoactBo, mepenada u moTpebdiieHue
AJEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE INEKTpodHEprun. KymnpTypa
VICIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HM.

TexHnueckne yCTpOMCTBA M TEXHOJOTHUYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTpOIepeay.

Jemoncmpayuu.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBHCHUMOCTh 4aCTOTHI CBOOOHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIECOAHHIA.

['enepaTop He3aTyXaloIUX JEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTPOMarHuTHOTO TeHepaTopa.

BrinyxneHHble CHHYCOHIabHbIE KOIeOaHus!.

Pesucrop, kKarymka WHAYKTUBHOCTH M KOHIEHCATOP B LENH IIEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1moOCIIENOBATENIBHOM COEAWHEHHWHM PE3UCTOPa, KATYIIKH
VMHIyKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUI ICUCTBUS TpaHcPopMaTopa.

Mogenb TUHUY 3NEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOTO TOKa 4Yepe3 IOCIEA0BATENBHO COECIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 35eKTpoMarHuTHOTO pe30HaHca.



HccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMaZHUMHbBIE GOTIHbL.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. Ilonepeunbie u
IPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCcTpaHEHWs W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, NpeJoMJIeHue, MHTepdepeHIus u
nudpaxiys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHUS U3JyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMHuas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
noJispu3anus, uuTepdepeHuns u qudpakims.

[IIkana 371€eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paguOCBA3H U TeNeBUAeHU. Pagnookanms.

DIIEKTPOMAarHMuTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHuueckrue yCTpPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBI, pajap, paaJuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHHUE MONEPEUHBIX U MPOA0IbHBIX BOJH.

Konebmtomieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habunoienue otpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habumonenue nnrepdepeHny U AMPpakiuy MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBouCTBa yabTpa3ByKa U €r0 IPUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOW KoseOaHuM.

HccnenoBanue  CBOWMCTB — DJIEKTPOMAarHWUTHBIX — BOJIH:  OTPaKEHUE,
npesioMiIeHue, nojaspusauus, qudpakuus, uHTephepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIALTPAPHUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

N3yueHnune napameTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmomnHEiHOE pacIpOCTpPaHEHUE CBETAa B OJXHOPOAHOU cpexe. JIyu cBera.
ToudeuHbIll HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKoHbI OoTpaxkeHHs cBeTa. IlocTpoeHne n3obOpakeHuil B



iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomnenue cBera. 3akOHBI MpeIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomieHusi. OTHOCUTENIbHBIN MOKa3aTelb MpeaoMiieHUs. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOIIEHWE JJIMH BOJH MNPHU MEPEX0JEe MOHOXPOMATHYECKOTO CBETA
yepes TpaHully pasjenna AByX ONTUYECKUX CPEL.

Xon nydeit B mpusme. [ucnepcusi cBera. COXHBIM cocTaB 0€oro CBeTa.
[Ber.

[TomHoe BHYTpeHHEe oTpaxkeHue. [IpenenbHblil yroa NoJIHOTO BHYTPEHHETO
OTpaXCHHSI.

ColOuparompie W pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE MW ONTHYECKash Cujaa TOHKOW JIMH3BL. 3aBUCHUMOCTHb (POKYCHOIO
paccTosiHUSL TOHKOM cepruuecKoil JIMH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOTO
NIOKA3aTeNs MPEIOMIICHUS.

@opMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

XoJ dyda, MPOLIECANIETO JUH3Y I0J IMPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOMU
ontudyeckoi ocu. IloctpoeHne wu300pakKeHH TOYKHM W OTpe3ka NpsSIMOH B
coOMparoIIMX U PACCEUBAIOIINX JUH3AX U UX CUCTEMAX.

OnTnueckue mpubopsl. Paspemaromnias cmoco6HoCTh. a3 kak omTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepenmnuss cera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHMKOB. [Ipumepsl KiaccMuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

HMudpakmus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIOICHHS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJ€HUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PAKIHOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnuecknue yCTpPOWCTBA M TEXHOJOIMYECKHE IIPOLECChl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Halntonenue nosHOro BHyTpeHHEro oTpaxkeHusi. Mojieib CBETOBOIA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKONAPAJUIEIBHYIO
IJIACTHHY U IPU3MY.

UccnenoBanue cBOMCTB N300paXkeHUH B JTMH3AX.

Mogenu MUKpockomna, TEJIECKOIa.



Habmronenue nuarepdepeHm ceera.

Habmronenne 11BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue nuppakinOHHON PEMIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

HaGnronenue aucnepcuu cBera.

HaGntonenue nossipuzanuu cBeTa.

[IpumeHeHune MOASTPOUIOB I U3YUCHUSI MEXaHUUECKUX HATIPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

N3Mmepenue nokazaresist NpeoMJIEHUs CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuenue n300pakeHrs B CUCTEME U3 TUIOCKOTO 3epKayia v JTNH3HI.

[Tonmyuyenue n300pa>keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Habntonenue audpakumu, uHTEpPEPEHIINH U MOISPU3ALUN CBETA.

N3ydenue nossipu3anny cBETa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHKA.

Nzyuenune nnTepdepeHInm JIa3epHOTO N3IIYYCHHS Ha IBYX IIEIISX.

HaGnronenue aucnepcuu.

Hab6ntonenue u uccienoBanue AuGpakiiiOHHOTO CIEKTpa.

N3mepenne InuHbI CBETOBOW BOJIHBI.

[Tonydenue crnekTpa U3IYYEHHs] CBETOJIMOJA MPU MOMOIIM AUDPAKIIMOHHOMN
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIIELIMAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanusi  Jlopenna.
YcaoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHM U COKPAIICHUE JUINHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKH, YCKOPUTEIHU 3apSIKEHHBIX YaCTHIL.

YyeHnueckuil 3KCIepUMEHT, J1a00paTOpHbIE PaOOThI, MPAKTUKYM.

OnpeneneHve UWMMyJbca W SHEPTrUU  PEJSITUBUCTCKUX  YacTull (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.



Tema 1. Kopnyckynapno-601n060it oyaausm.

PaBHOBecHOE TermioBoe M3IydeHUE (M3IyueHUE aOCOJIOTHO YEPHOTO Tea).
3akon cmemnenna Buna. ' unore3a [inanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonbl hoTodddexra. YpaBHEHHE
Oiinmreiina s ororddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenne cBera (B YaCTHOCTHM, JIaBJICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
Jlebenena.

BonnoBelie cBoricTBa yactul. Bonnsl ne bpouna. [{nuna Bonusl ae bpoins u
pasMepbl 00JacTH JIOKaIM3alMU JBWXKYIeWcss dactuiibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nusmepeHuil B MUKpoMupe. COOTHOILIEHUSI HEOIpPEaAeIEHHOCTEN
I'efizentepra.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: CIIEKTPOMETD,
¢doTosnemMeHT, (OTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oartapes,
CBETOIUOI.

Jemoncmpayuu.

®otor(pdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo (hoTodddexra.

UccnenoBanne 3aBUCUMOCTH  COINPOTHUBJICHUSI  TMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosuHoi [lnanka Ha ocHoBe uccienoBanus Gpororddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuxka amoma.

OnbITel MO HCCIENOBAHUIO cTpoeHusa aroMa. [lmanerapHas mozaenb aroma
Pezepdopna.

[Tocrynatet bopa. N3nyuenue u nornouieHrue (HOTOHOB MPU MEPEXOJIC aTOMa
C OHOTO YPOBHS DHEPIUHU Ha APYTOU.

Bugpl ciektpoB. CekTp ypoBHEN S3HEPTHHM aTOMa BOAOPOAA.

CnoHTaHHOE M BBIHYKJIEHHOE M3JIyuyeHue ceta. Jlazep.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPATbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pezepdopna.



Habmronenue nuHeHYaThIX CIIEKTPOB.

YCTpONCTBO U IEMCTBUE CYETUMKA HOHUZUPYIOIINX YACTHII.

Onpenenenne IIMHBI BOJHBI JIA3EPHOTO U3JIYUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HaGnronenue nuHeiuaToro cnekTpa.

HccnenoBanue crekTpa pa3pekeHHOr0 aTOMapHOIO0 BOAOPOAA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Du3uka amomMHo20 A0PaA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa IeitzenOepra—Banenko. 3apsia sapa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJIMOAKTUBHOIO pacrana. PaauoakTUBHBIE W30TONBI B IPUPOJE.
CBoiicTBa MOHM3UPYIOLIETO0 HW3Ty4YeHUs. BiusHuE pagnMoakTUBHOCTH Ha KUBbIC
opranusmbl. EctecTBeHHBIN QoH u3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jledekt macchl siapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. OJKOJOTHMYECKHE AaCHEKThl Pa3BUTHS
SIIEPHON DHEPIETUKMU.

Mertoabl perucTpaliy U UCCIEI0BaHUs 3JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI U JICITOHBI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®uznka 3a npenenamu CrtangapTHoil Mojenu. TéMHas Martepuss U TEMHas
DHEPrus.

EnunHcTBO Qu3nyueckoi KapTUHBI MUPA.

TexHU4eckne yCTpOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BunibcoHa, saepHbId  peakTop, TEPMOSAEPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Hccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paiioakKTUBHOTO (JOHA C UCIIOIH30BAHUEM JTO3UMETPA.

N3yuenune nmornomenus 0eTa-4acTHIl ATFOMIUHUEM.

Pa3znen 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BUTH acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKU JJIi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoapl acTpOHOMHYECKHX HcclieioBaHUi. (COBpeMEHHBIE ONTUYECKHUE
TEJIECKOIBI, PaJMOTEIECKOIBI, BHEATMOC(EepHAst aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, TUIAHETHI, WX BHUAMMOE



JIBUKEHHUE.

ConHeuHas cucrema.

Counne. CosiHeuHasi akTUBHOCTD. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CEeKTpaIbHbIA KIacC —
CBETHUMOCTbY». 3BE3/bl TJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOW MOCIEN0BATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKIAECHNUN U dBoMoIMU ConHIa u
3BE3/1. DTambl )KU3HU 3BE3]L.

Mneunstii ITyte — Hama [Mamaktuka. [lonoxenue u nBwxenue ConaHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku m kBasapbl. UEpHbIE IBIPBI B sIpax
rajgakTUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpmoro B3psiBa. PenTuKkTOBOE M3ITydYEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

Habnronenust 3B€3nHOr0 HebGa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKESHUH ISl ONIPEeIETICHHs TOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIliapusi U SIpKue
3BE3/bI.

Habntonenuss B Teneckon JlyHBI, TIJIaHET, TYMaHHOCTEW U 3BE3NIHBIX
CKOILUICHHM.

DuU3UYeCKUN NPAKTUKYM.

Crioco6bl n3MepeHust PU3NYECKUX BEIMYUH C MCIOJb30BAaHUEM aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3nueckux BEIUMYHMH, NPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszleliax «YUYEHUYECKUH  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, IPAKTUKYM).

O0o01maromiee NOBTOPEHMUE.

OO6o01mIeHne U cUCTeMaTU3aIMsl COECPKAHUS pa3IeNioB Kypca «MexaHuKkay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMUKAY, «DIEeKTpoarnHamMukay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHON TEOPUM OTHOCUTENBHOCTHY, «KBaHTOBas
busuKay, « AIEMEHThI ACTPOHOMUU U aCTPODUUKIY.

Ponr ¢usuku u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAJIBHON M ATUYECKOM cepax NeaTeIbHOCTH YeJI0BEeKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMUCATEIbHOM,



CUCTEMATU3HUPYIOMIEH,  OOBSICHUTENHHOM W  MPOTHOCTUYECKOW  (QYHKIUU
¢bu3nueckoil Teopuu, poiib (U3NIECKON Teoprunu B POPMUPOBAHUU TPEICTABICHUMN
0 (U3HUECKOW KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MesknpeaMeTHbIe CBS3H.

N3yuenne «kypca ¢usuku yrayoméuHoro ypoBHs B 11 kiacce
OCYIIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTe€MaTUKH, OMOJIOTMH, XUMUHU, T€Orpapuu U TEXHOIOTUH.

Meosiwcnpeomemnule nonaAmMuUA, C6A3AHHbBIE C U3YUEHUECM MENO008 HAYYHO20
nO3HAHUA: SIBICHUE, Hay4YHbIH (aKT, TUIIOTe3a, (PU3MUYEcKass BEIUYUHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuxka: penieHUE CHCTEMbl YpPaBHEHHH. TpHUrOHOMETpUYECKHE
(YHKIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX GyHKUMA. [Ipu3Haku MoAOOUS TPEyroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX (Uryp u o0bEMa Tel.

buonocun: >nekTpuyeckue SBICHUA B JKUBOW NPHUPOAE, KosieOaTeabHbIE
JBIDKEHUS B JKMBOM MNPUPOJE, SKOJOTMYECKHE PHUCKH TMPHU IPOU3BOJCTBE
AJEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKpYKalollled  Cpenpl,
yIbTPa3BYyKOBasi JMAarHOCTHMKAa B MEJUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoze.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0Opa30BaHMUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaju3.

I'eocpaghusa: marHuTHBIE T1TOMIOCA 3€MIIM, 3K MAarHUTHBIX  PYI,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUraTeNb SIKOOM, reHepaTop MEepeMEHHOro TOKA, MHIYyKIHMOHHAs IEub,
JIMHUW 3JEKTpoNepeaay, 3JIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, SIIEPHAS SJHEPreTUKA U DKOJIOTMYECKUE ACIIEKThI €€ pa3BUTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHoro mnpeamera «Duzukan
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaroIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHUX  YOEXKJECHHI, COOTBETCTBYIOIIHUX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOIrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U ONBITA ACSATEIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAINPABICHUN
BOCIIUTATEIIBHOW I€SITENHBHOCTH, B TOM YHCJIE B YACTH:

rPaKJAaHCKOT0 BOCIIUTAHMSA:

e C(OPMUPOBAHHOCTh  TIPaXXJAHCKOM  MO3UIMM  OOy4YAIOIIErocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX TyMaHUCTUYECKUX MU
JEMOKPATHYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B UHTEPECAX TPAXKIAHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYNpaBJIeHHWH B 00pa3oBaTEIbHON
OpraHu3allNy;

e yMEHHE B3aUMOJCHCTBOBAaTH €  COLUMAJIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBHUH C UX (QYHKIHMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e I1IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO TIOBEJICHUS;

e CIIOCOOHOCTH OIICHUBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHHE JIMYHOTO BKJaJia B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4HOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:
e UHTEpEC K pa3IuuHbIM cepaM MpodecCHOHATBLHONU JEeSTeIbHOCTH, B TOM



YUCJI€ CBS3aHHBIM C (U3UKOM H TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOP Oynymiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE
YKU3HEHHBIE TIJIaHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO B
ob6nacTu GU3HKU HA IPOTSHKEHUN BCEH KU3ZHH.

IKOJOIrH4€CKOro BOCMMTaHuA:

c(hOpMHUPOBAHHOCTH JKOJOTUYECKON KYJBTYpPbl, OCO3HAHUE TI100aTBHOTO
XapakTepa SKOJOTUYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIENH YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA;

paclIMpEHUE OIbITa ACATEIbHOCTH SKOJOTMYECKON HAIpPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUHM 10 (PU3HUKE.

HMEHHOCTUN HAYYHOI'O MO3HAHUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOM AEATEILHOCTH, FOTOBHOCTH B IIpOIECCe
U3yUeHUs] (PUBMKK OCYILIECTBIISITh TMPOEKTHYI0 M HCCIIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeiicTBUA:

CaMOCTOATENIbHO  (OpMYyJIMpOBaTh M aKTyaJlU3upoBaTh Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LEIN ACATEIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPUHU HX
JOCTUKEHUS,

BBISIBISITh  3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PACCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3padaTbIBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTEepUAIIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
PEe3yJIbTATOB LIENSIM, OLICHUBATH PUCKHU MOCIEACTBUN IE€ATENBHOCTH;
KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHSIX peEajIbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBble uccien0BaTe/IbCKHeE J1eCTBUA;

BJIAJIETh HAYYHOW TEPMHUHOJOTHEMN, KIIOUYEBBIMU MOHITUAMU U METOJIAMU
(u3HYECKON HayKH;
BJIaJCTh HaBbIKAMH  YYCOHO-HMCCIICIOBATECIIHCKON u MIPOCKTHOMN



NEeSTeNTbHOCTH B O0OJACTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSTENIbHOMY TOUCKY METOJOB pelieHuss 3anady  (U3HUYecKOoro
coJiepKaHusl, IPUMEHCHHUIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUJAAMH JEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €Tr0
WHTEPIPETALUU, MPE0OPA30BAHKUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalUsiX, B TOM YHCJI€ MPU CO3JaHUHM Y4EOHBIX MPOEKTOB B 00OJIACTH
busuky;

BBISIBIISATh TIPUYHWHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IS
JTIOKA3aTeNbCTBA CBOMX YTBEP)KJICHUM, 3a/JaBaTh MapameTpbl U KPUTECPUU
pelieHus;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJIC PEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKU OIEHUBATHh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH H3MECHEHNUE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (GOPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOUN
NESATEIBHOCTH, B TOM YHCIIE IPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;,
yMETh TMEPEHOCUTh 3HAHUS MO0 (U3HKE B MPAKTHYECKYI0 00JIacTh
KU3ZHENICATSIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, AOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ nuHpopmanueii:

BJIaJIETh HABBIKAMH ITOJTYYCeHHS WH(poOpMamuu (U3NUECKOro CoAep KaHus
U3 HCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHBHO OCYIIECTBIIATH TOMCK,
aHaJIu3, CHUCTEMATH3alMI0 W HMHTEPHpETaIi0 HHPOpMAIUU Pa3TUIHBIX
BUJIOB U (POPM MPEJICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

UCIIOJIB30BaTh CpeIcTBA HMHGOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  pENIEHUWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHM3allMOHHBIX 3a7a4 C COONIOJIeHUEeM TpeOOBaHUM HSPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHUs, MPaBOBBIX H
TUYCCKUX HOPM, HOpM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJEpKaHUsS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HaueHWs WHGOpPMAlUM U LEJEeBOM ayJuTOpHH, BBIOUpas
ONTUMAJIbHYIO ()OPMY MPEICTABICHUS U BU3yaTU3aIUU.

KOMMyHI/IKaTI/IBHbIe YHuUBEpPCaJAbHLIC yqeﬁﬂme I[CﬁCTBHSI:

OCYIIECTBIISAITh OOIIEHHE Ha ypokax (UMK W BO BHEYPOUHOU
JeSITEIIbHOCTH,



pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHS C WCITOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUIYIBHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JICUCTBHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WieHA KOJUICKTUBA;

NPUHUMATL TETM COBMECTHOM JIEATCTLHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO €€ JOCTIKEHHUIO: COCTaBIATH IIJIaH
NEHUCTBUM, pacTpeIeNsIiTh POJIA C YIETOM MHEHUIH YUYaCTHHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa M KaXKIOTO yJaCTHHMKAa KOMaHIB B
o0Iuii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHWBATh HUACH C TO3UIMHW HOBHU3HBI,
OpPUTHHAILHOCTH, TIPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE ITOBEICHUE B Pa3IUIHBIX
CUTyalsiX, TMPOSBISATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
WHUIATUBHBIM.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO ~ OCYIIECTBIISITH  IO3HABATENbHYIO JI€ATEIBHOCTh B
obnmacti (UBUKA W ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIAaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPaKTUYECKOW PabOThl ¢ yUYETOM HMEIOLIUXCS
pECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacHiMpsTh paMKd ~ y4eOHOTO TpeJAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMUA B 00OJIACTH
(GU3KMKHK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTpOJIL, 3MOHI/IOH3JILHLIﬁ HHTEJJICKT:

daBaThb OLCHKY HOBBIM CHUTyallMsAM, BHOCHUTH KOPPCKTUBLI B ACATCIbHOCTD,
OIOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIaJIETh HAaBBIKAMHM II03HABATEJIPHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM,;

UCIIONB30BaTh MPUEMBI pedliekcuu 1Jii OLEHKUW CHUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS II0 HX
CHIKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHThI JNPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

PUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

IPUHMMAaTh MOTHBBI M apryMEHThI JAPYTUX IPU aAHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUITUOKH.

B mporecce mocTmKeHUsS JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI IO
bu3uke IS ypPOBHS CpeIHEro oOmero oOpa3oBaHUs Yy OOyYarolIuxcs

COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIUICKT, IpeoJIarafoIuiA
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHUE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CITIOCOOHOCThH aTalTHPOBATHCS K
OMOIMOHAIILHBIM W3MEHEHUSIM WM TIPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO LU
U yCIIeXy, ONTHMU3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHX BO3MOKHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  HAMOIIMOHAIBLHOE
COCTOSIHME JPYTUX, YYHUTHIBaTb €ro IPU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBaTh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THUTBCS, MPOSBISATH HHTEPEC U
paspemiaTh KOHGIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K xoniy obydenuss B 10 knacce mpenMeTHblE Pe3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUINA:

IIOHUMAThb POJIb (I)I/ISI/IKI/I B BKOHOMquCKOﬁ, TGXHOHOFH‘IGCKOﬁ,



OKOJIOTUYECKOM, COIMMAJIbHOW M OTUYECKOM cdepax IesaTeTbHOCTH
4yesioBeKa, pojb U MECTO (U3HKU B COBPEMEHHON HAy4YHOW KapTHHE MUPA,
3HAYEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUMHA  (PU3MYECKOH TEOpUM —  MEXAHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKH, POJb (U3MYECKON TEOPHUH B
dbopMHUpPOBaHUY TIPEACTABICHUM O (PU3UUECKON KapTHUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeiel (Qu3nyeckux Ten u
IpOLIECCOB (SIBJICHUI): WHEpIHUalbHas CUCTEMa OTCYETa, aOCOIIOTHO
TBEpOE TEJO0, MAaTEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBHUKECHMUE,
CBOOOJIHOE TajeHHue, a0CONIOTHO ympyras aedopmarusi, abCOIOTHO
ynpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICININ ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UAEalbHbIN ra3, TOUeUHBIN 3apsj,
OTHOPOJHOE JIEKTPUYECKOE TTOJIE;

paznu4ath ycioBHsS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHIATH MEXaHUYECKUE IIPOLIECChl U  SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBYDKEHUs, TpeoOpa3oBanusa [anumnes st CKOPOCTH M IepeMenieHus,
3akoHbl HplooTOHAa, mnpuHIMO OTHOcUTENbHOCTH [anumnes, 3aKoH
BCEMHUPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEpPIrUH, CBsI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHHYECKON HHEpruH,
YCJIOBUSI PpaBHOBECHS] TBEPIOro Teia), NIPU STOM HCIOJIb30BAThH
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHWS HMIyJbca U
MEXaHUYECKOI SHEPTrUn, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh M OOBSICHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkenuss MKT wu 3akoHbl MosekynsapHOM (u3uku u
TEPMOJIMHAMHMKHN (CBSI3b  JIABJIICHHMSI HWJCAIBHOIO Ta3a CO CpeaHel
KUHETHYECKOW SHEPTUEd TEIUIOBOTO JBHXXEHHS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPIrUel TEIIOBOTO ABUKEHHS €r0 YacCTHL, CBSI3b JIaBICHUS MUIECAJIBbHOIO
razda C KOHUEHTpalUMUEW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianelipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpAHEHUsl SHEPIHM B TEIUIOBBIX IPOLECCax), MPU 3TOM HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
NIPUMEHUMOCTH ypaBHeHUsa MenaeneeBa—KianeipoHa;



aHAJIM3UPOBaTb U OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOXKEHMSI U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUUECKOTrO 3apsna, 3aKOH Kynona, MOTEHIIMAIBHOCTh
AIIEKTPOCTATUYECKOTO TOJIsA, MNPUHLMII CYHEPIO3UINN 3IEKTPUUECKUX
NOJIEW, MPU ATOM YKa3blBas YCJIOBHMS INpUMEHUMOCTH 3akoHa Kyiona, a
Tak)K€ NMPAKTUYECKH Ba)KHbIE COOTHOILIEHUS: 3aKOHbI OMma sl ydacTka
Henu U g 3aMKHYTOM DSJIeKTpuyecKod 1enu, 3akoH Jlxoyns—Jlenna,
npasuia Kupxroda, 3akonsr @apanes 1ist 3J1€KTpoIin3a);

OMHCHIBATh (PU3UYECKUE TMPOLECCHl U SBJICHHS, WCIOIB3Ys BEIMYUHBI:
NIEPEMEILIEHHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbl, JaBJICHUE, [OTCHLMAJIbHAsl JSHEPrus, KUHETHYEeCcKas
SHEPrus, MEXaHWYecKas SHeprus, padoTa CHUJIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEpPrusl B3aUMOACHCTBHsS Tena ¢ 3emi€ii BOMM3M €€ TMOBEPXHOCTH,
3HEeprust ynpyrod naedopmManuyd NOPYKHUHBI, KOJIUYECTBO TEIUIOTHI,
aOCcoIIOTHAsE TeMIleparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSA
SHEPrus WACAIBHOIO0 OJHOATOMHOIO Ta3a, paboTa HIealbHOro Trasa,
OTHOCHUTENBbHASA BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanpHOro TemioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaANpsOKEHHOCTh MMOJII TOYEYHOIO 3apsifia WM 3apspKEHHOro Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MOTEHIHAI 3JIEKTPOCTATUYECKOTO OIS,
pa3HOCTh  MOTEHUMAJOB, AJNEKTPOJABMXKYINAs  Cujia, Cuila  TOKa,
HanpsDKEHUE, MOIIHOCTh TOKa, JJIEKTPUYEeCKas EMKOCTh IIJIOCKOro
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIECI0BAaTEIbHBIM U
napauleIbHbIM COSMHEHUEM PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHS  (PUBHYECKUX  SIBICHMIL:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE paBHOBEcHEe, OPOYHOBCKOE NBHKeHUE, MU y3us, UCIIapeHHE,
KUIIEHUE U KOHJCHCALUs, IUIaBJICHNE U KPUCTAJIIIN3allUsl, HAlIPaBJIEHHOCTh
TEIUIONEepeaum, IEKTpU3aLus Tell, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJAUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Opyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX  HM3MEPEHUH, TPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TpapuKOB C Y4ETOM
aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, IeJaTh BEIBOBI 10 PE3YJIbTATAM
UCCIIEIOBAHNS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU ITOM



BbIOMpaTh ONTUMAJIbHBIA METOJ W3MEpPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yJibTaThl W J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

coOmro/1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUH UCCIEOBaHUN
B paMKax y4YeOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATENIbCKOW W IMPOEKTHOM JE€ATEIbHOCTH C HCIHOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3a/laHHOM M HESIBHO 3a/JlaHHOU
(bu3nYecKoil MOJENbI0: Ha OCHOBAHMM aHAlIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3Mueckod MojenH, OTBedarolmeld TpeOOBaHMUSIM 3a/lauu,
OPUMEHATH  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJaThl
¢usnyeckux TEOpUl NpH HCHOJIb30BAaHUM MAaTEMaTHUYECKUX METO/I0B
pelieHus 3a1ay, MpoBOJIUTh PacyEThl HA OCHOBAHUHM UMEIOIIUXCS TAHHBIX,
aHAJIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pelath KayecTBEHHbIE 3afaud, TpeOyrollue NpPUMEHEHHUs 3HaHUM U3
Pa3HbBIX pa3lieloB Kypca GU3MKH, a TaKKe MHTETpalliy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYUYHOI'O IMKJIA: BBICTPAUBATh JIOTMUECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ ONOPOI Ha U3YUECHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKUE SIBICHMUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHMS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX TIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEeSATENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH TNIPOLECCaMU, C
MO3UIINI HKOJOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATIBLHOM
IPUPOAOIIOIB30BAHUH, & TAKKE€ PasyMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAyKW U TEXHOJOTUW Ui JajJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOTO
00IIIEeCTBA;

OPUMEHSATh pa3iuyHble crocoObl padoThl ¢ MHpoOpMalKel (HU3NIecKoro
CONIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU M MPEAbSBICHUS Y4eOHOU U



HAYYHO-MOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIydyaemMyro  HMH(oOpManuioo U OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpMaLUY;

POSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHMUSI
CaMOCTOSITEJIbHOIO ~ MPUOOpPETEHUs] HOBBIX 3HAHMM B  MpoIEcce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-HCCIIEOBATENBCKUX padoT;

paboTaTh B TpyMIE C KCIOJIHEHHEM pa3IHYHbIX COIHMAIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy IPYyMIIbl, PAMOHAIBHO PacpeAesiTh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXXJOrO U3
YYaCTHUKOB TPYTIHI B PEIICHHE pacCMaTPUBAEMON MPOOIEMBI;

IPOSBIISITH MOTUBALIMIO K OyAyiel npodecCHOHaIbHON AeATEIbHOCTH 10
CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MTPOQUITSL.

K koniy oOyuenus B 11 knacce mnpenMeTHBbIE PE3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHHUIA:

MOHUMATh POJb (PU3HKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AeATeIbHOCTH YEJI0BEKa, POJIb U MECTO
(GU3MKM B COBPEMEHHON HAy4yHOW KapTHMHE MHUpA, POJib aCTPOHOMHUU B
NPAKTUYECKOM  JIESITEIbHOCTHM YEJOBEKa W JaJIbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSACHUTENFHON M TPOTHOCTUYECKOW (YHKIHMN (PU3NUECKOW Teopuu —
IEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uku, poap (usmyeckoil Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
(¢u3nYecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MHpaA B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUIN O IPUPOJIE;
pa3iauyaTh YCJIOBHMS NPUMEHMMOCTH Mojeled (QU3MYecKUX Tel W
IPOLECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE TOJIA, TApMOHUYECKHE KOJIeOaHus, MaTEMaTUYECKU MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MAsTHUK, FAPMOHUYECKHE BOJIHBI, HICATBbHBIN
Kosie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO Sijpa U
KBaHTOBOW MOJIEJIM CBETA;

paznuyaTh yCiOBHsS (TpaHUlbl, 00JIaCTH) NPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (pyHIAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHbBIE MPOLECCHl U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHHS M 3aKOHBI DJIEKTPOJWHAMUKH U
CHeUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH



ANEKTPOMAarHUTHOM  WHAyKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJaTbl  CHEUUAIbHOM  TEOpUU
OTHOCUTEILHOCTU DUHIIITEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJIECHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (us3uku  (ypaBHeHHE  OWHINTEHHA IS
dotorddexra, mepBbld W BTOpOM TocTydarsl bopa, nOpUHIMI
COOTHOILIEHUsS] HeomnpeaenéHHocTel ['eifsenOepra, 3aKOHBI COXPAaHEHUS
3apsAI0BOTO U MacCOBOT'O YHCEN M DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
pPaaMoaKTUBHOIO paclajia);

OMUCHIBATh (PU3UYECKHUE TMPOIECChl W SBICHUS, HCIOJb3YysS BEIUYUHBI:
HaANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NoJIA, pa3HOCTh MOTEHLUHAJOB, OAJIEKTPOJABIKYIIAS CWIa, WHIYKIHUS
MAarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AmIepa, WUHIAYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJla CAMOMHAYKUIHWH, SHEPruUsi MAarHUTHOrO MOJs
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIIYJIbC, TIIOJHAs DSHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTULBI, SHEPTUs W HMMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsia A1ipa, SHEPIUs CBA3M SIpa;

OOBACHATHP  OCOOCHHOCTH  MpOTEKaHWs  (UBHUECKUX  SIBICHHI:
AIIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanektpuueckuii 3ddext (dhororddekr), ampda- u Oerta-pacmaabl
anep, TraMMa-u3NydeHue sjuep, (u3nueckue MPUHIUIBI CHEKTPATbHOTO
aHaynu3a u padoThI Ja3epa;

ONPEACNIATh HANPABICHUE HHAYKIWM MArHUTHOTO IOJISI NMPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKe€HUe, CO31aBaeMOE INIOCKUM 3€pKaJiOM, TOHKOU JTMH301,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJATAIOUIME ACTPOHOMUYECKUE IOHATHSA, TEOPUU U
3aKOHBI JJIA aHaidu3a M OObBSICHEHUS  (PU3NYECKHX IPOLECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeze; ABMKEHHSI HEOECHBIX Tell, BOJIONNY 3BE3T U BeeneHnnoii;
IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJb30BAaHUEM TMPAMBIX H3MEPEHUN, MPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3MUecCKuX BEIMYMH B BHUAE TIpapuKkoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  W3MEPEHHH, JelaTh  BBIBOABI IO  pe3yjibTaTam
UCCIIEIOBAHNS;

POBOJUTh KOCBEHHbIE M3MEpPEHUs (U3UYECKUX BEIUYHH, MPU STOM



BbIOMpaTh ONTUMAJIbHBIA METOJ W3MEpPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yJibTaThl W J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

OMUCHIBATH METO/IbI MOTYUYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOJiroaTh MpaBWiia 0€30MacHOTO TPYy/ia NMPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBLHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HEABHO 3aJlaHHOU
(¢u3nuecKol MOJEeNbl0: HAa OCHOBAaHWM aHAM3a YCJIOBHUS BBIOMPATH
¢usnyeckue MoOJeNnd, OTBEYarolue TpeOOBaHUSIM 3aJadyH, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpUN
Opy  HUCIIOJIb30BAaHUM MaTeMaTMYEeCKUX METOJOB pEIICHUs  3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIIMXCA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PELICHUS C YYETOM IMOIYYEHHBIX
pE3yIbTaTOB;

pemiaTh KadecTBEHHBbIE 3ajaud, TpeOyroline MPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3/ie]oB Kypca GU3MKH, a TaKKe MHTErpaluy 3HaHUW U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XJI€HUI ¢ OOPOI Ha U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLECCOB;

OPUBOJUTH TNPUMEPHI BKIAJa POCCHMCKUX U 3apyOexHBIX YUYEHBIX-
GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYIKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEeATENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMH, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTAaBIECHUI O palMOHAILHOM
IPUPOAOIIOIH30BAHUM, @ TAK)KE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUHN
HAyKW U TEXHOJOTUW Ui JajJbHEHIIero pa3BUTHUS YEJIOBEUYECKOro
00IIIeCTBA;

NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ MH(pOpMAIHEeH (PUINIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU ITOM HCIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU M TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIINU, CTPYKTYPUPOBAHUS H UHTEPIIPETAIINN
uH(pOpMaIK, TONYYECHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJIydaeMyr  uH(oOpMmanuio W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUN, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA WH(POPMAIIUH;

TIPOSIBJIATH OpraHU3aIMOHHBIC u MO3HABATEIILHBIC yYMEHUS
CaMOCTOSATENILHOTO ~ MPUOOPETEHUS HOBBIX 3HAHWMK B  MPOIECCE
BBITIOJTHCHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIHCKUX padoT;

paboTaTth B TpYIIE C KCHOJHEHWEM pa3JIMYHBIX COIHUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIsATh ACITeIbHOCTh
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJaJ KaXKJIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBAIMIO K Oyayied mpodeccuoHaIbHON AeATeIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHnoBaHue pa3ieiioB U TeM (un¢possbie)
Kontpoabnbie | IlpakTuuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. HAYYHBIA METO/ IIO3HAHUSI ITPUPO/JIbBI
1.1 Hayunsblii MeTOA 1TO3HAHMS IPUPOIBI 6 bubmorexa TIOK
' y A pupon https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kusemarnka 10 ! https://m.edsoo.ru/f16b68d7
bubnmoreka [IOK
2.2 Huramika 10 https://m.edsoo.ru/f16b68d7
i bubmorexa [JOK
2. 1
3 Cratuka TeEpOTO TENA > https://m.edsoo.ru/f16b68d7
bubnunorexa LIOK
2.4 1 1
3aKOHBI COXPAHECHHS B MEXaHUKE 0 hitps://m.cdsoo.r/f1 6b63d7
Hroro no pasneny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYISIPHOKHHETHICCKON TCOPHUH 15 1 bubmorexa HOK
) yIp P https://m.edsoo.ru/f16b68d7
bubmnorexa [JOK
3.2 T T 20 1
CPMOZHHAMITIE. T STLIOBBIC MAtlHHE! https://m.edsoo.ru/f16b68d7
33 ArperatHbple COCTOSIHHS BerecTBa. Da3oBbie 14 1 bubmuotexa [JOK




MEePEX0IbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOIMHAMUKA
bu6nuoreka [JOK
41 dreKTpurieckoe noxe 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [{OK
4.2 IToCTOSIHHBIN 2IEKTPUYECKHNA TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 TOKH B pasIHHBIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUSHUYECKUN MPAKTUKYM
N bubnmoreka [JOK
>1 | DusiIecKii MpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubnunoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KITACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
1 MarrwTHoe ose 14 https://m.eds00.ru/39859¢f1
but6mmoreka [{IOK
1.2 UICKTPOMArHHTHAS HHAY KIS 13 ! https://m.edso0.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
but6mmoreka [{JOK
2.1 Mexannueckue KoneOaHus 10 hits://m.edsoo.ru/39859cf]
bubnmoreka [IOK
2.2 DJEeKTpOMarHUTHbIE KOJIeOaHuUs 15 hits://m.edsoo ru/39859ef]
73 MexaHu4eCKUE U JIEKTPOMAarHuTHbIE 10 1 bu6muoreka [IOK
' BOJIHBI https://m.edsoo.ru/39859ef1
but6mmoreka [IOK
2.4 25 1
Omrika https://m.edsoo0.ru/39859ef1
Wroro no pazaeny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [{JOK
https://m.edso0.ru/39859¢f1

Uroro no pazneny




Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckyaapHO-BOJIHOBOH AyaIU3M 15 bubmmorexa LOK
) PIHYCKYJIAp y https://m.edsoo0.ru/39859¢f1
bu6nuoreka [JOK
4.2 Pusnka aToma > https://m.edso0.ru/39859¢f1
43 ®dusnka aTOMHOTO sI/Ipa U AJIEMEHTapHBIX 5 bubnmoreka [JOK
' YaCTHII https://m.edso0.ru/39859¢f1
Hroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

bu6nuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 hitps://m.edsoo.r/39859ef1
Hroro no pasneny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 DusHHeckuit HpaKTHicyM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zaius u 00001eHNne
71 IPEIMETHOTO COIEP KAHUS U OTIbITa 15 bu6muoreka [IOK
' JEeSTSIILHOCTH, TPHOOPETEHHOTO TTPU https://m.edsoo.ru/39859ef1
u3ydyeHuu kypca pusuku 10 — 11 xmaccos
Hroro no pasneny 15
bu6mmoreka [IOK
Pesepsrioe Bpens 10 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoasnsbie | IIpakTuueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
| dusnka — pyHIaMeHTalIbHas HayKa O 1 bub6nuorexa [IOK
IpUPOJE https://m.edsoo.ru/1beef346
) HayuHblii MeTOT TO3HAHUS U METOBI 1 bub6mnoreka [IOK
uccaea0BaHusa GU3NUECKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHs B MPOIECCE
3 HO3H&§I/I$I TIPUPOJIBI pHa6n}(f) eHue u 1 bubmmorexa [IOK
PHPOJBL. A https://m.eds0o0.ru/34¢49931
AKCIIEPUMEHT B (hU3HKE
4 Cnioco0s1 u3MepeHust GU3NIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTETIbHAS
5 MOTPEIIHOCTH U3MEPEHUI PU3NIECKIX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Poiab u
6 MecTO (PU3UKU B GOPMUPOBAHUN | bubnuoreka [JOK
COBPEMEHHOMN HAyYHOU KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU IEATEIbHOCTH JIIOIEU
Mexannueckoe npmxenue. Cucrema
. orcuera. OTHOCUTEIIBHOCTD 1 bu6mmorexa [JOK
MEXaHU4eCKOro aABuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52102
oOpaTHas 3a/1a4il MEXaHUKU
8 Paanyc-BekTop MarepranbHOM TOUKH, 1 bubnmorexa [JOK




€T0 MPOCKIMKU HAa OCHU KOOpJAUHAT.

Tpaektopus. [lepememienne. CKOpoCTb.

Hx IIpOCKIMHU HA OCH KOOpJAUHAT

https://m.edsoo.ru/30al108a5

PaBHOMEpPHOE ITPAMOIMHEHOE
nBkenue. ['papuueckoe onmcanmne

bu6mmorexa [JOK

"Kunematuka"

? PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKECHHUS

10 CroxxeHue nepeMeneHnii 1 CKopocTei. bubnunorexa [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBHIKEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHUE. bu6nuoreka [IOK
[IpsAmMonMHENHOE JBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padpuaeckoe onucanue

12 MPSMOJIMHEHOTO JBHXKEHUS C bubmmorexa LOK

https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoniHOE majieHne. Y CKopeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD bub6anoreka [IOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpaPuKu

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnmorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5s
KpuBonuneiinoe npmxeHue. Jprxenne
10 OKPY>KHOCTH. YTJIOBasl U JJUHEWHAs

15 ckopocts. [lepron u yacrora. bubmorexa HOK

https://m.edsoo.ru/33196tbe
[lenTpocTpeMHUTENEHOE U TIOJTHOE
YCKOpEHHUe
16 KoHnTtponbnas paboTta mo teme bubnmoreka [JOK

https://m.edsoo.ru/1242132e




IlepBb1it 3ak0H HproTOHA.
HuepunanbHble CUCTEMBI OTCYETA.

bub6mnoreka [IOK

17 [Tpuniun oTHocuTenpHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunHepuunanbHble CUCTEMBI OTCUETA
13 Cuta. PaBHOIEHCTBYIOIIIAS CHJIA. bu6mmorexa [JOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeinicteue ten. Tpernit 3ak0H bubnnorexa [JOK
HrroTona https://m.edsoo.ru/57dbas05
[Tpunuun cynepno3unuu cuil. Pemenne
20 3alz)[aqL:{a Hp};/IMfHeHI/I: 3aKOHOB bubmorexa HOK
https://m.edsoo0.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnnorexa [IOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl
” Cuia TSKECTU U YCKOPEHUE bubnmnoreka [JOK
CBOOOJIHOTO TIAJICHUS https://m.edsoo.1u/22757f26
JIBuKkeHre HeOECHBIX Tel U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bu6nuoreka IIOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ac2eds4
Cuna tpenus. [Ipupona u BUIbI cun bubnuorexa [IOK
25 TpeHus. JIBUKEHUE B KUIAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CHJIbI COIPOTUBJIEHUS CPEJIbI https://m.edso00.ru/2cb29676
2% Hasnenue. ['mapocrarnyeckoe bu6mmoreka [IOK
napienue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
27 AGCOIOTHO TBEPAOE TEIIO. bubnnorexa [JOK




[ToctynaTenbHoe U BpalaTeabHOe bubmumorexa [IOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢e
73 MOMEHT CHUJIbl OTHOCUTEIBLHO OCH bubmuoreka [{OK
BpaieHus. [1nevo cuibl https://m.edso0o.ru/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnumorexa [IOK
YcnoBus paBHOBECHs TBEPIOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHoBecus
bu6mmoreka [IOK
30 Pemenue 3anau hitps://m.edsoo ru/de] caacO
31 KoHTpoinbHas paboTta 1mo teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBeporo tena" https://m.edsoo.ru/9f5a574¢
HNMynsc MaTepuaIbHON TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX TOYeK. LleHTp bubnuotexa [JOK
MacC CUCTEMbl MAaTEPUAIIBHBIX TOUYEK. https://m.edso0o.ru/4bb8294b
Teopema 0 ABMKEHUU LIEHTpa Macc
HMIynibC CHIIBI M U3MEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHECHUSI UMITYJIbCA. bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBHKEHUE
MoMeHT uMIlybca MaTepUAIBHON
34 touku. [IpencraBnenue o coxpaHeHun bubnuorexa [IOK
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6nmoreka [JOK
33 Pemere saxas https://m.edsoo.ru/f7706d63
Pabota cuibl Ha MaIOM U HA KOHEYHOM
36 nepemeneHuu. ['padpuueckoe bubnnorexa [JOK

MIpEICTaBJICHUE PA0OTHI CHUITBI.
MOIIHOCTD CHJIBI

https://m.eds00.ru/913974¢7




Kunernueckas sneprus. Teopema 00

37 W3MEHEHHH KHHESTHYSCKOM YHEPTHU bubmotera [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaTbHOU TOYKH
IToTeHIIManbHBIE U HENOTEHIIHATBLHEIE
38 cuibl. IloTeHnmansHas sHeprusa. Bropas bubnnorexa [IOK
’ prit. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIUATHHBIX CHJI C
39 A3MEHEHHEM MEXaHHUYECKOHW SHEPTHUU bubmorexa LIOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU
Yipyrue u Heynpyrue CTOJIKHOBEHHMS.
40 vy Z]ZHGHI/IC Bey }f) }:IJII/I IS UeaabHON bubmnorexa [IOK
p pHY https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
A1 KoHTposnbHas paboTta 1mo teme "3aKkoHbI bubnuoreka [IOK
COXPAaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazBuTHe mipencTaBiIeHUH O IIPUPOJIE
P pup bub6mmorexa [JOK
42 term1oTel. OcHoBHEIC nonoxeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHOBCKOE BHKECHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U
43 TBEPALIX TeJI. XapakTep OBUKCHUS U bubnnorexa [IOK
p o P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUS YaCTHUI] BEIECTBA
Macca u pa3zMepsl MOJIEKYJT (ATOMOB).
P P ya( ) bubmuoreka [{OK
44 KoanuectBo BemectBa. [locTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TernoBoe paBHOBeCHE. bubnuorexa [JOK
[[Tkana [enscus https://m.eds00.ru/0070d493
46 Pemenue 3amau bubnuorexa [JOK




https://m.edsoo.ru/1531abas

47 Uneanpuelii ra3. ['a3oBble 3aKOHEI bubmmorexa LOK
https://m.edsoo.ru/1deb2367
43 VYpaBuenne Menneneepa-Kianeiipona. bubnuorexa [JOK
Penrenue 3amau https://m.edso0.ru/8d12¢328
49 AOcontoTHas TeMiiepaTypa. 3aKoH bubnmnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omnporneccel B UI€aIbHOM Ias3e ¢ bubnuoreka [IOK
[IOCTOSHHBIM KOJIMYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBicHue
51 I/I?I,)og)pouecco& EISOTepMa, M30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3zobapa
bubmnoreka [IOK
52 Ocnosioe ypasierie MKT https://m.edsoo0.ru/c8094721
bu6mmoreka [JOK
>3 Pemerite sazat hitps://m edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEeMIIEPATYPHI
TEPMOJMHAMUYECKON CUCTEMBI CO
54 CPEIHEN KHHETUYECKOU DHEPTUEH https://m.edsoo.ru/c38af875
MOCTYMATENbHOTO TEMJIOBOTO IBHXKEHUS
€€ yacTHull
55 O060011IeHNE U CUCTEMATHU3AIUS 3HAHUN bu6mmoreka [IOK
o Teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
56 Konrpomnsnas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuueckasi cucteMa. 3alaHue
. bu6mmorexa [JOK
57 BHEIIHUX ycioBui it T/ cucreMsl.

Breninue 1 BHyTpEHHHE NTapaMeTpBl.

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




[TapameTpsl T/ cuctembl Kak cpegHue
3HAYEHHUSI BEJIMYMH, OIUCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

HynesBoe Hauano TepMOAMHAMUKH.

bu6nmnoreka [JOK

58 Camonpou3sBosbHast penaxkcaus T
P P H A https://m.edsoo.ru/8ec512{0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uieanbHOTo ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS bubmmnorexa [IOK
P . https://m.eds00.1ru/29355001
MPUMEHUMOCTH 3TOU MOJEIIH
60 VYpaBuenne MenaeneeBa-Knanelipona u bubnuorexa [JOK
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
BeIpaxkeHue 11 BHYTPEHHEN SHEPTrUn
61 OJIHOATOMHOTO MJICaJILHOT'O Ta3a. bub6mnoreka [IOK
KBazucrarnueckue 1 HECTaTHUECKUE https://m.edsoo.ru/acScacls
MIPOLIECCHI
OnemenTapHas paboTa B
2 TepMoJuHamMuKe. Beruucnenue paboTsl bubmuorexa [IOK
o rpaduky mnporecca Ha pV- https://m.edsoo.ru/741d5738
JyarpaMmme
Temutonepenaya Kak crocod U3MEHEHUS
63 BHyTpeHHel sueprun T/l cuctemsr 6e3 bubmmorexa [IOK
yIp p https://m.edsoo.ru/3d734561
COBEpLICHUS pabOThI
64 KoHnBekuus, TernaonpoBoAHOCTD, bubnunorexa [JOK
H3Jy4YEHNE https://m.edsoo.ru/157b54cd
KonugecTBo TemnoTel. TennoéMKoCTh
65 Tena. YienpHas U MOJIsipHas bu6mmorexa [JOK

TEIUIOEMKOCTH BenlecTBa. Y AebHas
TEIUIOTa CropaHus TOIIMBa

https://m.edsoo.ru/7ba67355




Pacuér xonu4yecTBa TEIIOTHI IpU

bu6morexa [JOK

66 Teruionepeaue https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguabaTHOM mporiecce. bubnunoreka [JOK
ITepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TermmoTsl 1 paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU bubmorexa OK
https://m.edsoo.ru/b047alcd
T]I cuctemsbl
BTtopoii 3ak0H TepMOIMHAMUKY IS
69 PABHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
npoueccoB. Heobpatumocts https://m.edsoo.ru/c6f4{464
MPUPOJHBIX MPOLIECCOB
70 [IpuHIUTIBEI TEUCTBUS TETUIOBBIX bu6mmorexa [JOK
marmuH. KITJT https://m.edsoo.ru/2¢945513
71 MakcumansHoe 3HaucHue KT, Huki bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemenne sana- https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI
7 HCTIOJIL30BAaHUS TETIJIOBBIX JIBUTATEINECH. bubmuoreka [{OK
TermoBoe 3arpsi3HEHUE OKPYKarOLIEH https://m.edsoo.ru/9867aaa7
cpenabl
bu6mmoreka [JOK
4 Pemenne 3axa- https://m.edsoo.ru/c8c70432
O06o0mIeHre u cucTeMaTu3alus 3HaHu!
75 no teme "Tepmonunamuka. Ternosbie bubmmorexa [IOK
n hittps://m.edso0.ru/28d62b3f
MaIlIHbI
76 Kontponbhas pabota no teme bubnuorexa [JOK

"Tepmonunamuka. TernnoBbsie MaluHbI"

https://m.edsoo.ru/1b6e26¢c5




[TapooGpa3oBanue U KOHIEHCAIINS.

Bbub6morexa [JOK

77 Hcnapenne u kumenne. Y nenbHas
p A https://m.edsoo.ru/6f8¢6777
TeIJI0Ta MapooOpa3oBaHUs
HacebiieHHbie ¥ HEHACHIIIICHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
U JAaBJIEHUS HACBIIIEHHOTO 1apa OT
78 TEMIIEPATYPEIL, UX HGSaBI/ICI/IM(I))CTB oT bubmorexa HOK
TEPATYPEL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIICHHOTO Tapa.
3aBUCUMOCTh TEeMIEPaTyphbl KUTICHUS OT
aBIIEHUS B KUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComOTHAS 1 Bbu6mmorexa [JOK
OTHOCHUTEJIbHAS BJIA)KHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [JOK
80 Pemrenune 3amau
A https://m.edsoo.ru/18e95ff3
Teépnoe teno. Kpucramnuueckue u
81 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB Bubmmorexa LIOK
p ' P https://m.edsoo.ru/20a88a03
KpHCTAJJIOB
[TnaBieHre U KpUCTAIIA3AIIHS.
bubmuoreka [{OK
82 Y nenpHas TENa0Ta IJaBJIeHUS.
https://m.edsoo.ru/6ee91e9f
CyOimManust
edopManu TBEPAOTO TENA.
Aepop P bu6mmoreka [IOK
83 Pactsokenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmaruit
TermnoBoe pacuiMpeHue KUAKOCTEN U
84 TBEPABIX T€I. AHTaPMOHN3M TEILJIOBBIX bubmmorexa LOK
P L p https://m.edsoo.ru/7baSedf2
Ko1e0aHMil YacTUI] BEIEeCTBa
25 [TpeoOpa3oBanue sHEpTUH B (Ha30BBIX bubnuorexa [IOK
nepexonax https://m.edso0o0.ru/97a0672f
86 YpaBHEHHE TEIUIOBOro OajaHca bub6mrorexa [JOK




https://m.edsoo.ru/ab1521fb

bu6mmoreka [JOK

87 Pemenue 3amgau
8 https://m edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnspusie sienenus. JlaBnenue mosu bu6mmoreka [JOK
HMCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
x)uakoctu. Popmyia Jlannaca
O00011eHre U cCUCTEMATU3ALMS 3HAHUN

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa HOK

P " https://m.edsoo0.ru/0b52575¢
BeniecTBa. Ma3oBbie MEPEX0Ibl
Konrponbnas padora o Teme
90 "ArperaTtHbie COCTOSIHUSI BEIIECTBA bubmorexa HOK
P | - ) https://m.edsoo.ru/7dc2a739
@da3oBbIE EPEXOBI
DJeKTpu3anus Tel U €€ MposiBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Bunia bubnmnorexa [JOK
ANEKTPUUYECKHUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKU U TTOJTYTTPOBOTHUKHI
DIeMEHTAPHBIN JJIEKTPUUECKUN 3apsi.

92 3aKkoH COXpaHeHI/IH BHEKT I/I‘-IGCKOFE bubmorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsia

93 B3aunmoneiictBue 3apsaioB. ToueyHbie bu6mmoreka [{OK
3apsaapl. 3akoH Kynona https://m.edsoo.ru/445b7746

bub6nnoreka [IOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ecSa

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubnunorexa [JOK
3JIEKTPUYECKUE 3aPsIabl https://m.edsoo.ru/05cobfal

96 Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS. bubnmoreka [JOK

IIpoOuwIii 3apsa. JIuauu

https://m.edsoo.ru/3dac6957




HAMPSHKEHHOCTH 3JICKTPUIECKOTO TOJIS.
OIHOPOIHOE AIEKTPHUECKOE TOJIE

IToTeHmuanbHOCTD
97 3JIEKTPOCTATUYECKOTO 110J11. Pa3HOCTH bubmmorexa LOK
p ’ https://m.edsoo.ru/80021447
MOTEHITUAIOB U HAIPSHKEHUE
IToTeHnmanbHas 3Heprus 3apsaa B
98 DJIEKT OCTaTI/I‘-IeCKOI\I/:[) noJse I1)'IOTeH Haj bubmmorexa [IOK
p ' H https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSHKEHHOCTH TIOJIS U
99 a3HOCTH MOTEHIIHAJIOB IS bubnmorexa [TOK
p H a https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [TpunHuMn cynepno3uuu bubmumorexa [IOK
AIEKTPUUECKUX TTOJIEH https://m.edsoo.ru/Ocfedabe
bu6mmorexa [JOK
101 Pemenne 3amau
A https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone bubnmnoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO
103 00BéMy mapa. IToae paBHOMEPHO bubmorexa LHOK
y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM TII0CKOCTH
104 [IpoBOIHUKY B JIEKTPOCTATUYECKOM bubnuorexa [JOK
roJie. Y CJIOBHAE paBHOBECHS 3apsiJIOB https://m.edsoo.ru/32405¢eab
105 JMAIEeKTPUKY 1 TTOJIYTTPOBOTHUKH B bubnmoreka [JOK
BIEKTPOCTATHYECKOM II0JIE https://m.edsoo.ru/060ebab5
Konpnencarop. D1eKTpoEMKOCTh
106 KOHJIeHCcaTopa. DJIEKTPOEMKOCTD bubmmorexa LOK
A pa. p https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE coeTMHEHNE bu6mmoreka [JOK




KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce?

ITocnenoBarenbHOE COCAUHEHUE

bu6mmoreka [JOK

108 KOHIEHCATOPOB https://m.eds00.1ru/1€992920
109 OHeprus 3apsHKEHHOI0 KOHAEHCATOpa bubnmorexa LHOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pewenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0o.ru/27434040
11 JIBuKeHue 3apsyKEHHON YacTULIBI B bubnuorexa LIOK
OJHOPOJHOM JJIEKTPUYECKOM TI0JIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agag
13 O00011eHre U cCUCTEMATU3ALMS 3HAHUN bu6morexa [JOK
o TeMe "DnekTpuyeckoe mnoJe" https://m.edso00.ru/5752603f
114 Konrponbnas padora o teme bubnuorexa [IOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTosiHHBIN TOK. Y CI1OBHS
115 CYLIECTBOBAHUs MIOCTOSIHHOTO bubmmorexa IOK
https://m.edsoo.ru/233311b5
AIEKTPUUECKOTO TOKA
bu6mmoreka [IOK
116 Hcrounuku Toka. Hanpsokenne u 31C hitps:/m.edsoo ru/0839a1 15
117 3akon Oma JyIsl ydyacTKa 1enu. bu6mmorexa [{OK
DNEKTPUYECKOE CONIPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJHOI0 IPOBOJIHUKA OT €T0 bubmmorexa [IOK
JUIMHBI U TUIOLIAAV OTIEPEYHOr0 https://m.edsoo.ru/95fcdf51
CEUEHHUS
119 VYV neiapHOE CONMPOTHBIICHUE BEIIECTRA. bubnmoreka [JOK

Pentenue 3amau

https://m.edsoo.ru/437f8300




120 [TocnenoBarenbHOE, MapaIeIbHOE, bu6morexa [JOK
CMENIaHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo0.ru/2361f7¢07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX bubnuoreka [IOK
neneii. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 P
CHIeHHe sajat https://m.edsoo.ru/3881b469
123 PaboTa snekrpuueckoro Toka. 3akoH bub6nuorexa [IOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605¢5¢
bu6mmoreka [IOK
124 P
cHicHie satat https://m.eds00.r/676 1bfOf
MOUIHOCTH 3JAEKTPUUECKOTO TOKA.
125 TemoBass MOIITHOCTE, BRIACIIICMas Ha bubmiorexa HOK
B » BRI https://m.eds00.1ru/99750a6f
pesucrope
bu6mmoreka [{OK
126 P
CHIeHHC sajat https://m.edsoo.ru/eb72{c24
127 OJIC v BHyTpeHHEE COTPOTUBIICHUE bubnuoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 15 OJTHOM (3aMKHYTOM ) bubnmorexa [JOK
AIEKTPUYECKOMN LETTH https://m.edsoo.ru/221{40fb
bu6mmnoreka [JOK
129 P
CHIeHHe sajat https://m.eds00.ru/3580b679
bu6morexa [JOK
130 M
OHMOCTE HCTOTHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6morexa [JOK
131 K
OPOTKOE 3aMBIKAHHE https://m.edsoo.ru/546£5632
132 KonpaeHcaTop B LIenH IOCTOSTHHOI'O TOKA bubmiorexa HOK
a pB I https://m.edsoo.ru/35368f3¢
133 Pemenue 3amay bu6mmoreka [JOK




https://m.edsoo.ru/4410cef)

134 Pemenne 3amay mo teme "I1oCTOSTHHBINI Bbu6mmorexa [JOK
ANEKTPUUECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "IlocTostHHBIN bubmuoreka [{OK
ANEKTPUIECKUHN TOK" https://m.edsoo0.ru/744261b8
136 Pemenwne 3agau o teme "IlocTossHHBIN bubmuoreka [JOK
ANIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O00011eHre U CUCTEMATU3ALMS 3HAHUN
137 1o Teme "[10CTOSTHHBIN 2IEKTPUYECKUN buomorexa LIOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponsnas padora o teme bubnuorexa LIOK
"ITocTOSTHHBIN SNEKTPUIECKUMA TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi IpOBOJUMOCTh
139 A3JINYHBIX BEIIECTB. DIIEKTPUUECKUI bubmmorexa [TOK
P Hl ' P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXMpoOBOAUMOCTD
DJIEKTPUYECKUH TOK B paCTBOpax U
140 acIuiaBax dJIEKTPOJIMUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edso0.ru/4b423491
®@apajest s ANEKTPOIU3a
bu6mmoreka [IOK
141 6] 7 L
JMEKTPUYECKUMA TOK B razax. [1mazma hitos://m.edsoo.ru/92d92676
142 DJIEKTPUYECKHI TOK B BaKyyMe. bubnuoreka [JOK
Bakyymubie npuOopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUUECKUI TOK B bubnmnoreka [JOK
MOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 ITo OBOJTHUKOBEIC 60
FYTPOBOIIHKOBEIE NPHOOPH https://m.eds00.1ru/83622200
145 Du3HUECKU IPAKTUKYM I10 TEME bu6nuoreka [IOK

M HHA HJIBI T H HaIIpsi HUA
"N3mepeHue ¢ OKa anpsoKe

https://m.edsoo.ru/5643eas56




B LIENIU MIOCTOSIHHOT'O TOKAa NP MOMOILU
AHAJIOTOBBIX U LIU(PPOBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C UPPOBOIA
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BETHMYUH MPH
MIOMOIIY KOMITbIOTEPHBIX JATYUKOB"

DuU3nYeCcKui MPaKTUKYM MO TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUSI

bu6mmoreka [IOK

146
C LEIIbIO ONPEEIICHUS MTHOBEHHOU https://m.edso0o.ru/f629215f
ckopocTH"
DuU3nYeCcKui MPaKTUKYM M0 TEME
"H3mepeHue yCKOpEeHUs Ipu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
147 JIBHKEHUH 110 HAKJIIOHHOM MI0CKOCTH" bubmmorexa IOK
" https://m.eds00.ru/6960b6ef
nin "HccnenoBanue 3aBUCUMOCTH MMy TH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHun"
Du3nyecKui MPaKTUKYM 10 TEME
148 "H3MepeHune yCKopeHHsi CBOOOHOTO bub6nuorexa [IOK
nageHus" win "M3yuenue ABUKEHUs https://m.edsoo.ru/d1ea2402
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"
DuU3nYeCcKui MPaKTUKYM 10 TEME
"N3yueHue NBUKEHUS TeJa 1o
OKPY’>KHOCTH C TIOCTOSIHHOM TTO MOJTYJIIO
| " bubnnorexa [JOK
149 ckopocthro" win "HMccnenoBanue

3aBUCHMOCTH IIepruoa oOparieHus
KOHHYECKOI'O MasiTHHUKA OT €TI0
napamerpos"”

https://m.edsoo.ru/bef53514




150

Pu3nuecKuil IPAKTUKYM I10 TEME
"M3MepeHune paBHOJEHCTBYIOIIECH CUITbI
IIpU JIBUKEHUH OpyCKa M0 HaKJIIOHHOU
miockoctu" unu "IIpoBepka runoTessbl o
HE3aBUCUMOCTHU BPEMEHU JABUKEHUS
Opycka Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

DuU3nYeCcKui MPaKTUKYM MO TEME
"UccaenqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX
nepopmanuu” win "Usydenue
JIBIKEHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4Yepe3 JIETKUM
omok"

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

152

Du3nueCcKuil IPAKTUKYM 110 TEME
"N3mepenune kodpuImenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOAPPHUIIHEHTA
3apucumocT Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MEPEMEHHBIM
ko3 purmeHToM TpeHus" uiu
"M3yueHue JBUXKEHUS Ipy3a Ha Bajy C
TpeHueM"

bu6mmorexa [JOK
https://m.edsoo.ru/b83b1607

153

DuU3NYECKU MTPAKTUKYM 110 TEME
"HccnenoBanue ycaoBUid paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIETO OCh
BpaiueHus" win "KoHncrpyuposanue
KPOHILUTENHOB U PacuéT CUJl ynpyroctu"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7




win "M3ydeHue ycToiunBoCcTH
TBEPJIOTO TeJa, UMEIOLIETO IUIOIAb
onopsI"

154

Du3NYeCKU IPAKTUKYM I10 TEME
"N3mepenue umiyibca Teia 1no
TopMo3HOMY TyTu" miun "M3mepenue
CUJIBI TATH, CKOPOCTH MOJENH
AIIEKTPOMOOMIIS ¥ MOIITHOCTU CHUJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJIA C UMITYJIbCOM CHIIBI"
nin "UccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiicTun" win "M3mepenne
KMHETUYECKON YHEPTHUH Tea 10
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/8561fb28e

155

Du3nueCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Ipoliecca
(peKOMEHI0BaHO HCIIOIb30BaHHUE

1 poBoi 1abopaTopun)" wiu
"M3y4yeHne u30XOpHOro npouecca" uin
"N3yueHnue n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUS"

bu6mmorexa [JOK
https://m.edsoo.ru/e0fe7¢07

156

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHol TemnoéMkocTu"
unu "HccnenoBanue mpoiecca
OCTBHIBaHMS BEIleCTBA" MIIH
"HccienoBanue agnabaTHOro
npouecca” unu "HU3yuenne
B3aUMOCBSI3U SHEPTUU

bubmnoreka I[IOK
https://m.edsoo.ru/2f2faa61




MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TeMnepaTypbl KUIIEHUS )KUAKOCTEH"

157

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
WCTIapEHUs KUAKOCTEN" Uin
"N3mepeHue yaenbHON TEeMmI0ThbI
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBIIIEHHBIX TapOB" MU
"N3mepeHue abCOMIOTHON BIAKHOCTH
BO3JlyXa U OLIEHKA MaccChl IapoB B
nomenieHuun". U3mepenue

K03 (UIIMEHTA TOBEPXHOCTHOTO
HaATSDKEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

DuU3nyecKui MPaKTUKYM 10 TEME
"HabmoieHue npeBpalieHus YHEPruu
3apsKEHHOT0 KOHJIEHCATOpa B YHEPTHUIO
U3IIy4eHHs CBETOAMO A" WK
"N3ydyeHue nNpoTeKaHus TOKa B LIETH,
cojiep KaIieit KonaeHcaTop'" uwin
"Pacnipenenenue pasHOCTH
MOTEHITMAIOB (HAIMPSDKEHUS) TIPH
MOCJIEI0BATEIbHOM COEIMHEHUH
KOHJIEHCAaTOpoB"

bu6mmorexa [JOK
https://m.edsoo.ru/ec424377

159

Pu3nuecKuil IPAKTUKYM I10 TEME
"UccaenqoBaHue CMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"N3mepeHue yeapHOro COnpoTUBICHUS
npoBoiHUKOB" unu "VccnenoBanue
3aBHCHMOCTH CHJIbI TOKA OT

bu6mmoreka [{OK
https://m.edsoo.ru/2b179d98




HaIPSKEHUS JJTsI JIAMITBl HaKaJTuBaHUs "

Pu3NUeCKU IPAKTUKYM I10 TEME
"Habmronenue anmekrponusa’ win
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO
noHa" i "Uccnenosanue

bu6mmorexa [JOK

160
3aBUCUMOCTH COTIPOTUBIICHUS https://m.eds00.ru/64b6e901
TEpPMOpPE3UCTOPA OT TeMIEpaTyphbl" UiIu
"CHATHE BOJBT-aMIIEPHOU
XapaKTepUCTUKH auoja”
PesepBubIit ypok. O6001IEHNE U
. bubnmorexa [JOK
161 CHUCTEMaTH3alysl 3HaHUH T10 TEME httos://m.ed 3 1ed017d93
ps://m.edsoo.ru/e
"KunemaTtuka"
PesepBHsiit ypok. O6001eHHE 1
. bu6mmoreka [JOK
162 cHCTeMaTH3aIus 3HaHUN 10 TeME 5
" " https://m.eds00.1u/3149956b
JnHamuka
PesepBHblit ypok. O6001IeHNE U
. bubanoreka [HOK
163 cUCTeMaTH3alus 3HaHUN 10 TeMe hits://m.cd B 109752
S://1M.€dS00.1U, ac
"Craruka TBEepaoro tena"
PesepBHbIil ypok. O6001IeHIE 1
. bubanoreka [HOK
164 cucTeMaTH3anus 3HaHUu| 110 TeMe httos://m.ed Hru/6 0df9
ps://m.edso0.ru/6¢ cc
"3aKOHBI COXpPAHEHUs] B MEXaHUKE"
PesepBubIil ypok. O6001eHIE 1
165 cUCTeMaTH3aIysI 3HaHUH 10 TeME bub6anoreka [IOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM https://m.edsoo.ru/de148976
teopun"”
PesepBubIit ypok. O6001IeHNE U
. bubnmorexa [JOK
166 cucTeMaTH3aIysI 3HaHUH 10 TeMe httos//med 3 1ObecTTcl
ps://m.edsoo.ru/Obec77c
"Tepmonunamuka. TernoBbsie MaluHbI"
167 PesepBHEIil ypok. O0001IEHNE 1 bubanoreka [HOK




CUCTEMATU3AIA 3HAHUH 10 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbie Iepexoabl"

https://m.edsoo.ru/59ca5¢91

PesepBHeiit ypok. O6001ICHHE U

168 CUCTEMATHU3AINA 3HAHUH 10 TEME 1 Bubmzorexa LIOK
" B " https://m.edsoo.ru/f2381c0c
DneKTpUYECcKoe ToJie
PesepBurlii ypok. O0001IEHIE 1
P P 111 bubmuoreka [JOK
169 cUCTEMAaTU3aIisI 3HAHUH 110 TEME 1
" . N " https://m.edsoo.ru/3caebdal
[TocTosTHHBIN 2NEKTPUYECKUI TOK
PesepsHEblil ypok. O0001IIEHNE U
170 CI/ICTEMaTI/BZpI/I}I 3HaHI/II7];u o teme "Toku 1 Bubmaotexa IIOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX CpeJax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KITACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcbl
B3aumopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 Bubmmorexa [IOK
pOBOA ’ https://m.edsoo0.ru/487a8593
MarunutHoe nosue. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIIHH.
2 [Tpun pHn CyIepIio3u IfIZ hfaFHHTHLIX 1 bubmorexa HOK
p VH yrep H . https://m.edsoo.ru/4clabecb
nosiei. JIMHuM MarHUTHOM MHIYKLIMHU
3 MarnuTtHO€ moJjie TPOBOIHUKA C | bubnmoreka [JOK
TokoM. OnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHUE U | bubnuoreka [IOK
MOJYJIb https://m.edso0.ru/26d9cSba
bu6mmoreka [JOK
5 P 1
CHICHHE a1t https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bu6nuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBieHHE U
7 MOAYJb. JIBHKEHHUE 3apsSKEHHON | bubnuorexa [JOK
YaCTULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
bub6mnoreka [IOK
8 Pewenne 1
HICHHE saiat https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6ota cunsl Jlopenna 1
PeHH https://m.edsoo.ru/d518be4b




bu6mmoreka [{OK

10 P
CHICHHE Safat https://m.edso00.ru/93617bd9
MarsauTHOE 110JI€ B BENIECTBE.
11 deppoMarHeTHKy, napa- u bubmmorera [JOK
pp > T1ap https://m.eds00.ru/30ff9608
JaMarHeTUKH
OCHOBHEIC CBOICTBA
12 (deppomarueTukos. [Ipumenenue buommorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau o Teme "MarautHoe bu6mmoreka [JOK
roje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau mo Teme "MarauTHoe bubnuorexa [JOK
roJie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMAarHUTHON
15 nHAYKIHH. II0TOK BekTOpa MarHuTHOM bubmoreia HOK
ALY p https://m.edsoo.ru/b3efalcl
WUHIYKITUN
bu6mmorexa [JOK
16 OJ1C
JAC my i https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMAarHUTHON MHIYKITUH bubnmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nosie. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIIUU B IBUKYIIMXCS bu6mmoreka [{OK
MPOBOIHUKAX https://m.edsoo.1u/0235¢cc02
bub6nnoreka [IOK
20 P
CHICHHE Sa1ad https:/m.edsoo.r/4dfda618
bu6mmorekxa [JOK
21 IT JI
papuio Jlera https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyika bubmuotexa [JOK




WHAYKTUBHOCTHU B LECIIU ITOCTOAHHOI'O

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

TOKa
” SBnenue camounaykuuu. J/C bubnunoreka [JOK
CaMOWHIYKIIAU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISL KaTYILKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/b3cOad11
bu6mmoreka [{OK
25 Pemeriie sana https://m edsoo.ru/88f69d2b
2% O0600I11IeHIE U CUCTEMATU3ALUS bub6mnoreka [IOK
3HAHUM MO Teme "DIeKTpoJuHaAMHUKA" https://m.edsoo.ru/76484025
7 KontponsHas pabota o teme bubnuorexa LIOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenbnas cuctema. CBOOOAHBIE
28 kosiebanus. ['apmoHnyeckue Bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoseOaHus
29 KunemaTnueckoe v TMHaAMHYECKOE bubnuorexa [JOK
oIycaHue KoiedaTeabHbIX ABIKEHUN https://m.edso00.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
JTUHAMHAYECKOTO OMUCAHUS
30 TapMOHHMYECKHUX KOJIEOAaHUW U3 UX bubmmorexa [IOK
https://m.edsoo.ru/e3¢99692
9HEPreTUYECKOro U KHHEMaTH4YEeCKOTrO
OMHMCaHUSA
. bu6mmoreka [{OK
31 AmnunTya i ¢asa konebanmi https://m.edsoo.ru/7a0c439a
[Teprona u yacTora KoJIeOaHUH.
1 [Teprox ManmbIx CBOOOTHBIX bubmnoreka [IOK

KoJIe0aHUi MaTeEMaTHYECKOTO
MasTHHKA. [lepro cBOOOTHBIX

https://m.edsoo.ru/e0399319




Kosie0aHul NMPYKUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bu6mmoreka [JOK

33
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09

bu6mmorekxa [IOK

34 A

BTOKO7C0aHH https://m.edsoo.ru/6add2644
bu6mmoreka [JOK

35 Pemienue 3agau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123¢c5
VYpoxk-koHbepenmus "MexaHndeckue
36 K:He6aHm(1b BpM ;,IKaanmx bubmotera [IOK
3] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o001IeHre U crCTeMaTH3aIus
37 3HAHUM Mo Teme "MexaHndyeckue bubmotera [IOK
https://m.edsoo.ru/eb84182f
KoeOanus"

13 DNEeKTPOMAarHUTHBIE KOJEOaHMUS. bubnuoreka [JOK
Koneb6arenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTATY b

39 3apsja KOHJIEHCAToOpa C aMIUTUTY 01 bubmorexa HOK

PIa KORA P A https://m.eds00.ru/093fafl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aK0oH COXpaHEHUs SHEPTUH B bubnmoreka [JOK
UeaTbHOM KOJIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarouye 3JIeKTpOMarHUTHbIE

41 KOJI}GI;6aHI:jI Bria )Kp CHHBIC bubmotera [JOK

' e https://m.eds00.ru/5¢668619
AJIEKTPOMATHUTHBIC KOJICOaHUS
[Tepemennsiit Tok. Pe3uctrop u
42 KOHJICHCATOP B IIEMU MEPEMEHHOTO bubmorera [IOK
A PEH P https://m.eds00.ru/84836152
TOKa
43 KaTtymika MHAYKTUBHOCTH B LIEH bubnuorexa [[OK




IEPEMCHHOTO TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa [uist 3eKTPUUYECKON Lenn

bu6mmoreka [JOK

44
IIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U AEUCTBVIOIIEE bubmmorexa LOK
yA A yrom https://m.edsoo.ru/lcac6cdc
3HAUYEHHE CUJIbI TOKA U HAPSIKEHUS
46 Pe3oHaHc B D1eKTpHUUECKOH 1IEMTH bubmmorexa LOK
P H https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 33731 https://m.edsoo.ru/al6836a4
Nneansubiif Tpancdopmatop.
48 IIpousso CTBg ne(be paqa Hp bubmmorexa LOK
p a - TTEPeAl o https://m.edsoo.ru/f97418ae
noTpebeHue dNEKTPUUECKONH YJHEPTHH
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
49 KynbTypa ucnoinr30BaHus bubmmorexa LOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUHU B MOBCETHEBHOM
JKU3HU
bu6mmoreka [JOK
50 Permenue 3agau
8 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 Pemienue 3agau
8 https://m.edsoo.ru/7cab59{8
O00011eHrE U CUCTEMAaTU3ALIHS
52 3HAHUH 110 TeMe "DIEKTPOMArHUTHEIE bubmmorexa TOK
" P https://m.edsoo.ru/401024a9
KoeOaHust
53 MexanndecKre BOJIHEI. bub6mnoreka [IOK
XapakTepuCTUKA MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHNYECKHUX BOJIH Bubmiorexa HOK

https://m.edsoo.ru/d9ae1000




bu6mmoreka [{OK

33 3BYK. XapakTepHCTHKH 3ByKa https://m.edso0.ru/138b609
56 Wndpas3syk u yaprpas3syk. [llymoBoe bubnuorexa [JOK
3arpsiI3HEHUE OKPYKAIOIIEeH cpeibl https://m.edsoo.ru/7380038f
bu6morexa [JOK
37 Pemerve 33124 https://m.edsoo.ru/cfd918bf
58 DIEeKTPOMarHUTHBIE BOJTHBI. bubnmorexa [JOK
H3nydenune 3neKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHUTHBIX BOJIH. bu6nuorexa LIOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[[Ixana 37€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHuTHBIX bubmmorexa [TOK
https://m.edsoo.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[IpuHIUTIBI paTnOCBA3U U
61 TeJeBUIeHNA. Pagnonokamnus. bub6mnoreka [IOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f118
OKpPY’KaloIlleH cpeipl
2 KonTponbnas pabora o teme bubnuoreka [IOK
"Konebanus u BoHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH MPSAMOIMHEHHOTO bubnuoreka [JOK
pacrpoCTpaHEHUs CBETa https://m.eds00.1ru/f9566406
Pewenue 3a1au Ha npuMeHeHUE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUsl CBETa
65 Otpaxenue csera. [1nockoe 3epkaino. bubmuorexa [IOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenominenue ceera. AGCOIIOTHBIN U bubnuoreka [IOK

OTHOCHUTEIbHBLIN IOKa3aTeNb

https://m.edsoo.ru/be2eS55¢d




npenomiieHus. [loaHoe BHyTpeHHee
oTpaxenue. [IpenenbHblid yroi
MOJIHOTO BHYTPEHHETO OTPaKEHUS

Pemenue 3aga4u Ha npUMEHEHUE

67 3aKOHOB OTPaKEHUS U IIPEIIOMIICHUS bubmotera [IOK
P p https://m.edso0.ru/49d830a9
cBeTa
Xop tydeit B mpusMe. Jucnepcust
N bubmuoreka [JOK
68 cBera. CI0XKHBII coCcTaB OEJIoro CBETA.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInnsel. POKyCHOE pacCTOSTHUE U bubnuoreka [IOK
OIITMYECKas CUJia JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHU B IMH3aX U bubmumorexa [IOK
UX CHUCTEMaX. YBEJINYCHHE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemienue 3agau Ha mocTpoeHue
71 A300paKEHU, TOTYYaEMBIX C bubmmorera [IOK
P i y https://m.eds00.1u/5a868109
IIOMOIIBIO JIMH3
72 I'ma3 xak onTuueckass cucremMa bubmmorera [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 o I/IMGHHMO)(:?[TI/I recl))MIeLT HYECKOU bubmmotera [JOK
p p https://m.edsoo.ru/cd174al0
OIITUKU
74 CKOpOCTb CBETA U METO/BI €€ bubnuorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [{OK
75
Jlucnepen caera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
6 J4!
7 HTepQepenLus CeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS bubmuoreka [JOK




HaOJII0/IEHUS] MAaKCUMYMOB U

https://m.edsoo.ru/c6416d48

MHUHHUMYMOB
Bbu6mmorexa [JOK
78 P
clietme sajat https://m.edsoo.ru/3061de2b
bu6morexa [JOK
79 IT
PHMEHEHHE HHTEp(epeHtn https://m.edsoo.ru/668edbc8
bu6mmoreka [{OK
80
Jluparcii caeta https://m.edsoo.ru/12ed04b5
21 Hudpakuronnas pemérka. Y ciaoBue bubmmorexa [JOK
HaOJIOZICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bu6mmorexa [JOK
82 P
clierme sajat https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonapuzanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 P
clietme sajat https://m.edsoo.ru/c56¢8158
85 CBeTOBEIC SIBJICHUSA B IIPUPOJIE buGmotera [JOK
pupoa https://m.eds00.ru/0b36363d
26 O06o001IeHre U CUCTEMATH3AIIUS bubmuoreka [JOK
3HaHui 1Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KontponbHas pabora o teme bub6nuorexa [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIIBl TPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
JJIEKTPOAUHAMUKHA U TIPUHLIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHTEIBLHOCTHU
29 [TocTynarsl cienuanbHOM TeOpUn bubmmorexa [IOK

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05¢cb




[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [Ipeobpazoanus Jlopenia.
YcnoBue npUYMHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameaJIeHHe BPEMEHU U COKpaIlEHUE
JUINHBI
01 OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOU bubnuorexa [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ JHEpruen u
92 AMIYJIHCOM PEIATUBUCTCKON YaCTHIIHI bubmorexa LIOK
y p Hpt- https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIYUEHHE bubmorexa LOK
y https://m.edsoo.ru/f54035a5
bu6mmorexa [JOK
94 3 B
AKOH CMCLICHIE Buia https://m.edsoo.ru/1¢5{f752
95 I'mnotesa M. Ilinanka o kBaHTax. Bbu6mmoreka [JOK
doTtoHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 9
HCPIH M MMITYJILC oToHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiTer A. T bub6nuoreka IIOK
CroseroBa. 3akoHbl hoTodhdekra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 115
98 ¢doroaddexra. "Kpacnas rpanuna” Bu6nmorexa [JOK
- BP paHmi https://m.edsoo.ru/01ef4556
¢doroaddexra
99 Hasnenue ceera. Onbite [1. H. bubmmorexa [JOK
JleOeneBa https://m.eds00.1u/64b4966
100 BonHoBEIe cBOMCTBA YaCTHIL bubmorexa LHOK

https://m.edsoo.ru/f59cfcec




Bounsl ne bpoiins. [InuHa BoJIHBI 1€

Bbub6morexa [JOK

101 bpoiist i pasmepet O6H2tCTH https://m.edsoo.ru/5df8bafl
JOKAJIU3ALUU IBUKYIICHCS YaCTUIIBI
102 KopnyckynsipHO-BOJIHOBOM JTyan3M bubmoreia HOK
PHyCKY AP Y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuorexa [IOK
KpUCTau1ax https://m.edsoo.ru/30dbal8c
Cnenuduka n3aMepeHuii B MUKPOMHUPE.
104 CooITng)meHHﬂ Hezn e enéHH(I))CTeﬁp bubmorexa HOK
N pedl https://m.edsoo.ru/65783dec
Ieitzenoepra
bubmuoreka [{OK
105 P
CICHHE rpaguIeciiX 3anad https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 P
CHICHHE PACHCTHRIX 3a/at https://m.edsoo.ru/ee9b3182
KonrtponbHas pabota o Temam: Eub 10K
noImoTeKa
1 " T n ”K -
07 OCHOBHUC o% nopHyCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. [Ima"nerapHast MoJieNib aTOMa bubmorexa HOK
. P a https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
10 IT b
? OCTyTaTel bopa https://m.edsoo.ru/404dfa%a
110 Buasl cniektpoB. CriekTp ypoBHE# bubnuoreka [IOK
DHEPIHHU aTOMa BOJOpOJa https://m.edsoo.ru/cf74bl1a
11 CroHTaHHOE U BBIHYKJIEHHOE bu6mmorexa [JOK
W3JIy4YEHHE CBETA https://m.edsoo.ru/f945d85¢
112 TMasep bubmuoreka [JOK

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




113

Hyxknonnas Mmoaens aapa
['eitzen6epra-MiBanenko. 3apsg u
MaccoBoe YHcio aapa. 30Tomnsl.
PagunoakTuBHOCTD

bub6mnoreka [IOK
https://m.edsoo.ru/34adasSde

114

3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
u3nydyeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KHUBBIC
opranu3msl. JlozumeTpus

bub6morexa [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBI3u HYKJIOHOB B siZIpe.
Snepusie cunbl. JledekT Macchl sapa.
Snepubie peakiuu. AnepHbie
peakropsl. [IpoGiems! yrpasisieMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
SIIEPHOM SHEPreTUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MerTobl perucTpanuu u

HUCCIICOIOBAHUS 3JICMCHTAPHBIX YaCTHII.

@yHaaMeHTalIbHbIE B3aUMOJICHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangapTHOU
mozenu. KBapk-ritooHHas Moenb
aJIpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08asSb

117

®usuka 3a npegenamu CTaHgapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO usnueckoit
KApTUHBI MUPA

bu6mmorekxa [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHUA aCTPOHOMMUHU.
3HadeHue ACTPOHOMUU

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145




[IpumMeHUMOCTh 3aKOHOB (PU3UKU JUIS
00BSICHEHUS PUPOJIbI KOCMUYECKHUX

bub6mnoreka [IOK

119
00BbeKTOB. MeTO bl aCTPOHOMHYECKHUX https://m.eds00.ru/39¢44028
HUCCIEOOBaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKOIIE], PaIHOTEICCKOIIEI buGnnorexa [IOK
- Pall ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 38é3nn0ro HeOa. Co3Be3aus,
121 SIpKUE 3BE3ME], IIIAHETHI, UX BUAUMOE bubnmorexa [IOK
p ARL, ’ A https://m.edsoo.ru/aac588eb
NIIBIDKEHNE
Comnneunast cuctema. CoJHILE.
122 CoiHeuHast aKTUBHOCTb. MICTOUYHUK bubmmorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTepHUCTUKHU. Jnarpamma bubmmorera [JOK
XAPAKTEPHCTHICH. ANArp ) https://m.eds00.ru/42169944
CIIEKTPAJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1BI TIIAaBHOM MOCIEI0BATEILHOCTH bubnmorera [TOK
8 4 https://m.edsoo.ru/b3cb766¢
BuyTpenHnee crpoeHue 3BE3.
125 CoBpeMeHHbIE TPEICTABICHHUS O bubnuorexa [JOK
MPOUCXOXKICHUH U HBOoIMU CoJiHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTaImbl >KU3HU 3BE3 ]
Muneunsiii [IyTe — Hama ['anakTuka.
126 Twumne! ramakTuk. YépHBIE OBIPHI B bubnmorera [TOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
SA/Ipax TATaKTUK
Bcenennas. Pacmupenne BeeneHHoi. Bu6 110K
HOINOTEKA
127 3axon Xa606ma. Teopusa boabmoro
p https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenmmKkTOBOE NM3ITyyeHne
128 MaciurabHas ctpykrypa Beenennoii. bub6mrorexa [JOK




Meraranaktuka

https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTpPOHOMUU

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NUECKUN IPAKTUKYM I10 TEME
"UccmenoBaHue MAarHUTHOTO ITIOJIS
MMOCTOSIHHBIX MArHUTOB'" MIIN
"HccnemoBanue CBOMCTB
(heppomMarHeTuKoB" UIU
"UccneqoBanue neiCTBUA
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

bu6mmorexa [JOK
https://m.edsoo.ru/67361aef

131

®uU3HUECKU IPAKTUKYM I10 TEME
"U3mepenue cuibsl Amrepa’ uinu
"N3y4yeHue 3aBUCUIMOCTH CHJIbI
AmMrepa OT cuiibl TOKa" UIn
"OnpeneneHre MarHUTHOM UHAYKIUU
Ha OCHOBE MU3MEpEeHHUs cuibl Amnepa”

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue ABICHUA
3JEKTPOMArHUTHOM MHIAYKIUU'" WIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHMTHOT'O HOJs"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUA
camounaykiun" win "COopka Moaenu
3JIEKTPOMAarHUTHOTO reHeparopa’

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

DU3NYECKUN TPAKTUKYM 110 TEME
"U3mepeHune neproa CBOOOTHBIX
KoJIeO0aHUM HUTSIHOTO U MPY>KMHHOTO

bu6anoreka [IOK
https://m.edsoo.ru/5d159d35




MasiTHUKOB"

DuU3HUECKU IPAKTUKYM I10 TEME

bubmuoreka [{OK

"
135 Hgg;iif j;B;Z::H?/II;?'FHH 5 https://m.edsoo.ru/a28026bd
DuU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue NepeEMEHHOIO TOKa
yepes MOCIe0BATEIbHO COEINHEHHBIE
136 KOHJIEHCATOP, KaTYLIKy U pe3uctop"” EF?;?::;;SS/I; 4c2d90
win "ccnenoBanne paboThI PR ’
UCTOYHUKOB CBETAa B LIETIN
MIEPEMEHHOT0 ToKa"
DuU3NUECKU IPAKTUKYM I10 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOU ngﬁ;ﬁfggﬁ)?ﬁilo%ma
BOJIHBI" - '
Ou3nYecKuil MPaKTUKyM IO TEME
"HM3mepeHue nokasaTess IpeIoMIICHUs
138 crekna" win "l[lonyyenue Etlffs;lr?:giggﬁzsweal
U300paKeHHsI B CUCTEME M3 TUIOCKOTO - ’
3epKajia v JUH3bI"
Ou3nYecKuil MPakTUKyM IO TEME
"UccnenoBanue 3aBUCUMOCTH
139 (hOKYCHOTO PacCTOSHUS OT BEILECTBA bubnuoreka IIOK
(Ha mpuMepe KUJKUX JIUH3)" UIn https://m.edsoo.ru/b879tb3f
"N3mepenne pOKyCHOTO pacCTOSHHS
pacceuBaronux JuH3"
Du3HUECKU IPAKTUKYM I10 TEME
140 "Habmonenue nudpakuuu, bubnunoreka [JOK

UHTEp(EPEHIINN U TTOJIIPU3ALUN
ceera"

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




141

Pu3HYECKUN IPAKTUKYM I10 TEME
"OnpeneneHnue UMITYJIbCa U SHEPTUH
PENSTUBUCTCKHUX YacTHIl (110
(doTorpadusM TpeKoB 3apsKEHHBIX
YacTHUIl B MArHUTHOM I1oJie)"

bubmnoreka [IOK
https://m.edsoo.ru/63756¢47

142

Du3HUECKU IPAKTUKYM I10 TEME
"U3mepenune nocrosinHou [linanka Ha
ocHoBe uccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEpEe3 CBETOAMO/ OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916182

143

DU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEHHOTO aTOMAPHOTO BOJ0OpOAa
U U3MEepeHue noctosiHHoi Pundepra”

bu6mmoreka [{OK
https://m.edsoo.ru/ec651eb8

144

®uU3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue paguoaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uUMeTpa"
win "VM3ydenue nornomenus 6eta-
YaCTHI] AJTIOMUHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

®u3HUECKU IPAKTUKYM I10 TEME
"Habaromenus 38€34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
UCTIOJb30BaHUEM KOMITBIOTEPHBIX
NPUIOKEHUHN JJIsL ONIpeIeTICHUS
[IOJIOKEHHU HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro Mnosynapus u
spkue 38E€3a61" win "Habmronenus B

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




teneckon JIyHbl, IIaHET, TyMaHHOCTEN
U 3BE3THBIX CKOIUICHUN"

O06o0011eHNEe U CUCTeMAaTU3aIHs
3HaHuil. Ponb GU3MKN 1 aCTPOHOMUH B

bu6nmnoreka [JOK

146 9KOHOMHYCSCKOM, TEXHOJIOTHUIECKOIA,
. . https://m.edsoo.ru/ad6ddeed
COIMATLHOM U ATUYECKOH chepax
JeATEILHOCTH YeJIOBEKa
O0o001IeHNEe U CHCTEMATH3AIINS
147 3HaHWiA. POk 1 MecTO QU3HKY U bubnmorexa [JOK
aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O0o001IeHNE U CHCTEMATH3aIINS
3HaHuil. Pone ¢pu3udeckoil Teopun B
(hopMUpOBaHHH MTPEICTABICHUH O
148 (u3nIecKoil KapTHHE MUPA, MECTO bubmmorexa [IOK
. https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
pAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHUN O TIPUPOJIC
149 O06o001IeHre U CUCTEMAaTH3AIUS bubmuoreka [JOK
3Hanuii mo reMme "Kunematnka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIus bubmuoreka [JOK
3HaHui mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0600I11IeHNE U CUCTEMATU3ALUS bub6anoreka [IOK
3HaHui nmo reme "JnHamuka" https://m.edsoo.ru/2dfbafes
O00011IeHNE U CHCTEMATH3aLIH Eu6 LOK
. nOJINOTEKA
152 3HaHu# 1o Teme "CraTtuka TBEpAOro
" https://m.edsoo.ru/3ccad82¢
Tena
153 O00011eHNEe U CUCTEMATU3ALMS bu6nmorexka [JOK

3HaHUH MO TeMe "3aKOHbBI COXPaHCHHUS

https://m.edsoo.ru/32a4d1a0




B MexaHuke"

O00011IeHUE U CUCTEMATU3 AL

bubmuoreka [{OK

154 3HaHu# 110 TeMe "OCHOBEI
https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHUHETUYECKON Teopun”
O00011IeHrEe U CUCTEMAaTU3 AL Eub 1OK
. noInoTeKa
155 3HaHMUU 110 TeMe "TepMoauHaMUKa.
T " https://m.edsoo.ru/c63f7¢10
€IJIOBbIE MAIIIMHBI
O00011eHNEe U CUCTEMATU3ALMS
156 3HaHUU N0 TeMe "ArperaTHeie bubnuorexa [JOK
cocTosHud Bemiectsa. Ma3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonpl”
O0600I11IeHNE U CUCTEMATHU3ALUS B LIOK
B nonImoTeKa
157 3HAHUM MO Teme "DJIEKTPUUECKOe
" https://m.edsoo.ru/3bf0def9
oJie
O0001IenrEe U CHCTEMATH3AIUS B LOK
. . HOJINOTEKA
158 3gaHu# 110 Teme "I1oCTOSTHHBINI
N " https://m.edsoo.ru/71453ee6
AIEKTPUICCKUN TOK
O00011eHE U CHCTEMATH3AINS Bt OK
. noInoTeKa
159 3HaHUU 110 TeMe "TOoKM B pa3nUUHBIX H
" https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3AIUS bu6mmoreka [JOK
3HAHUH 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
Peseprubiil ypok. O60011eHNE U
. Bubmmoreka IIOK
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME ] 1
" MeKTpOMATHITHAS HEAYKIHA" https://m.edsoo.ru/053¢2248
PesepBHeiit ypok. O6o0IeHuE U
. Bbubnmoreka IIOK
162 CHUCTEMAaTU3alys 3HAaHUH 110 TEME 1

"MexaHndeckue Koiaeoanus"

https://m.edsoo.ru/d6310bfd




Peseprubiil ypok. O60011eHNE U

163 CUCTEMAaTHU3aIns 3HaHUH I10 TeME 1 Eubmorexa OK
H https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHbIC KoyieOanus"
PesepBHeIit ypok. O600IeHHE U
L64 CHCTEMAaTH3alMs 3HAaHUH 110 TeME | bu6mmorexa [JOK
"MexaHu4yecKue 1 3JeKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJHBI"
PesepBusblil ypok. O000111€HIE U
165 CI/ICTgMaTmZpI/m 3HaHHI;J-I 10 TEME 1 Bubmaorexa LOK
" " " https://m.edsoo.ru/52ad1603
Ormrruka
PesepBusblii ypok. O000111€HIE U
P P 111 bu6mmoreka [JOK
166 cUCcTeMaTu3alysl 3HaHUHU 110 TEME 1
https://m.edsoo.ru/Sbeclc65
"Ocuossr CTO"
Pesepsurnlii ypok. O000111€HIE U
167 CHCTIe)MaTHSZpH;I 3HaHI/II;IH 10 TEME 1 bubmmorexa [IOK
" B . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayann3m
PesepBuElil ypok. O000IIIEHNE U
168 CHCTIe)MaTmme 3HAHUH 110 TEME 1 Eubmorexa OK
" 1 " https://m.edsoo.ru/1f511654
duzuka atoma
PesepBHeiit ypok. O600IeHNE U
169 CHCTEMaTH3alMs 3HAaHUH 110 TeME | bu6moreka [JOK
"®u3nKa aTOMHOTO sApa U https://m.eds00.ru/905¢5¢ce0
3JIEMEHTApHBIX YaCTHUIL"
PesepBHrblil ypok. O000111€HIE U
170 CI/ICTgMaTmZpHﬂ 3HaHHI;J-I 10 TEME 1 Bubmaorexa LJOK
" B " https://m.edsoo.ru/2bffb94¢
OneMeHTbl aCTPOPUZUKH
OBILIEE KOJIMYECTBO HACOB I10 170 16

[TPOTPAMME
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