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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHus u Konuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0ga3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTO TpeaMeTa ¢ yIETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTteruu OO0ydYeHHUs, BOCHUTAHUS M PA3BUTHUSIO, OOyYalOUIUXCs CpEACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHME YCIOBUHN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
oOy4Jaronmmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO0 Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3HMKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaroIIuXCs, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yTIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOJnéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeameta « Dusnka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPaAMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TpernojaBannio (U3UKU HA YIIIYyOJIEHHOM YPOBHE TPH YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. [LlIkonbHbI Kype HU3HKN — cCTEMOOOpa3yOIIHii
JUIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (DU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmdeckoir reorpadmeir U acTpoHOMHeEW. Vcmonmp30BaHWE W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHOHAYYHON KapTUHbI
mupa oOydaromierocs, B (pOpMHUpOBaHHUE YMEHHUH MPUMEHITh HAYYHBIM METO[
MO3HAHUS [IPU BBINOJHEHUN UM YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKAIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJI 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

COJEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. Hay4Hblid MeTOA MO3HAHUA PUPO/BI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmongenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCThb, HACAIBHBINM Ta3, TOUYCUYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Du3nueckas
TEOpHUS.

Ponp m mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

N3MepeHre cuiibl TOKAa W HANpSKEHUS B IENMU TMOCTOSHHOTO TOKa MpH
MTOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi aboparopueit mo dusuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.



Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3aJ1a4yll MEXaHUKHU.

Pannyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaexropus.

[lepemerienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTe€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOHOTO majacHus. J[BumkeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTU H
YCKOpPEHHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPAPUKH.

KpuBonmHeHOe  nBMKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JMHEWHash CKOpocTh. Ilepmoa u yactora oOpaiieHwus.
[{enTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TOJIHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApsAJIOB, LICMHBIC, IIeCTepEHUAThie U PpEeMEHHBIE TIEepeaayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

Cnoco0bI ucclie10BaHNs IBUKEHUN.

Nnntoctpanus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUMN ¢ MCIIOJI30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

Habnrogenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpasienue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHUE TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3ydeHne HEpaBHOMEPHOTO ABUMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.



N3MmepeHre yCKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUS (PEKOMEHTI0BAaHO
WCITIOJIb30BaHUE IUGPOBOIA TabOpaTOpUN).

N3ydenne nABUXKEHUS Tella, OpPOIIEHHOr0 Tropu3oHTanbHO. IIpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY NAIbHOCTBIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuepumanbHble cuctemsl oTcyéTa. [IpmHIMN
oTHocutenbHOCTH ["anmumies. HeuHepiumanbHble cUCTEMBI OTCUYETa (OMpPEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cul.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHON W
WHEPTHON MAaCCBI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHUsSI CBOOOTHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHUS M CUja TPEHUs
nokos. Koadduiment tpenus. Cusia CONPOTUBICHUS TNPHU JABMKEHUM Teja B
YKUJIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHLHOTO JBUKECHHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmronenue IBIKEHUS TEJl B MHEPIIMATBHBIX M HEMHEPIIMATbHBIX CUCTEMAaX
OTCU€Ta.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX NIMIMHAPOB WIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIbHO HEMHEPITUATBLHON CUCTEMbI OTCUETA.



CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MPWIOKEHHBIX K Tely CUl C
MIPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHNUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mMepeHne Macc 1o B3aMMOJIEHCTBHUIO.

HesecoMocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne paBHOJAEHCTBYIONIEH CHUJI TIPU JIBMXKEHHH OpyCcKa M0 HAKJIOHHOM
IJTIOCKOCTH.

[IpoBepka THUIIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBMIKEHHUS Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pa3Iie, OT ux aedopMariui.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
NErKuii OJIOK.

N3mepenne koddduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue aBuxkeHUss Opycka Mo HAKJIOHHOM TJIOCKOCTH C NEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3ydeHne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpallaTelIbHOE IBHKCHHE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTENIBHO OcH BpamieHus. [linedo cuiebl.
CrioxxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeEA.

VYcroiiunBoe, HEyCTOHYNBOE, O€3pa3IMIHOC PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJA, UMEIOIIETO MIIOMIA/b OTOPHI.

Tema 4. 3axkonsl coxpanenusn é mexanuke.



HNmMnysibc MaTepuanbHOM TOYKHU, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Mace
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

WMmyJibC CHIIBI M1 N3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBieHne o coxpaHEeHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MaJoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBiIeHUE PadOThI CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUKH.

IloreHuManbHBlE W HENOTEHUMANbHbIE Cuibl. [loTeHnumanbHas >Heprus.
[ToreHuunanbHast 3HEPTUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManpHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUUYECKOW SHEPTUH.

VYrpyrue u HEynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymnu il UIACATBHOM KUAKOCTH KaK CJEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpouCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHre MOITHOCTH CHJIBI.

W3MeHeHne 3Hepruu Tella MPU COBEPILIEHUU PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne nMmyJibca Tejia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOUIIST U MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBL.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.



M3mepeHrne KHHETUYECKON SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTCHIMAIBHON 3HEPTUU NPYKUHBI ¢ paOOTOM CHJIIBI
TpPEHUSL.

Omnpenenenue padbOThl CHJIBI TPEHHS TPHU JIBIXKEHHM Tejla MO0 HAKJIOHHOW
IJIOCKOCTH.

Pasznea 3. MosekyaspHas (pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckon Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BelIecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX
Mozeneil. Macca u  pasMmepbl Mosekya (atomoB). KonuyecTBO BeliecTBa.
[TocTostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJICHCTBYIOT APYT C IPYTrOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas
TeMIiepatypa (mkana temneparyp KenbBuna). 3akoH JlanproHa. M3omponeccsl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBJIEHHEM U  CPEIHEW KUHETHYECKOW  JHEprueu
NOCTYNaTEeIbHOTO TEMJIOBOTO ABMXKEHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TE€OpUH UACAIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNaTeIbHOTO TEMJIOBOTO IBMKEHUS €€ YaCTHl.

TexHuueckre yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YacTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKEHHUSL.

Huddysus sxunkocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4eCKUX PEMETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.



HccnenoBanne 1mporecca YCTAHOBJIEHMS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTY TOpSYE U XOJIOAHOU BOJOMA.

N3yueHne H30TEpPMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuenune n300apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHUsI BEIWYWH, OMHUCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMukd. (CaMOIPOM3BOJIBHAS — peaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHMI:
ypaBHeHHEe MenaeneeBa—KianeipoHa n BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPpUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTpAalUs YacTHL, BBICOKHE
TEeMIIEpaTypbl. BelpaxkeHue Uit BHYTPEHHEW DHEPIrUU OZHOATOMHOI'O MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Berunciienne paboTel 0 rpaduky
Iporecca Ha pV-auarpamme.

Teronepenaya  kak  crnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEPIruu
TEPMOJMHAMHUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel. KoHBekuus,
TEIUIONPOBOJHOCTbD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. Tenno€éMkocTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
tornuBa. Pacuér konuuecTBa TemiaoThl mnpu  Teruionepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUSl BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IIepeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOIHBIX MTPOIIECCOB.

[Tpunnumne! aecTBus TerioBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, AU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTHIM3AUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TETNIOBOTO HACOCA, YTHIIM3AIH OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenune Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.

KoMmbroTepHble MO/IENN TEMIOBBIX ABUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHOou TENI0EMKOCTH.

HccenenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoliecca.

W3yueHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACUCTBUS U
TEeMIEPATYPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcalusa. McmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HachllieHHble M HEHachlllleHHblE Mapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH M JIABJICHHSI HACBILIEHHOTO Napa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATyPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
KkpuctaiuioB. [lmaBneHne u Kpuctaimmszauus. YJIENbHAas TEIJIOTA IUIABJIEHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacimupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JMHEHHOE
pacimpenre. AHTapMOHMU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MIPUYHMHA
TEIUIOBOTO PaclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OagaHca.



[ToBepxHocTHOE HaTskeHHe. Koad(uimeHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanwmnspasie siBnenus. J{aBieHne no UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUSL.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipasie aBiIeHUS.

Mopnenu HEHPIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIJ1aBIEHUS JIbA.

N3ydeHne CBONCTB HACBIIICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOW BIIaXKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenune ko3 duiirieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOHra.

WccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3uHOBOro obpasma OoT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. DaekTrpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3aluss Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, IHUAJIEKTPUKA U IOJTYHIPOBOIHHKHU.
OneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

Onextpudeckoe noje. Ero neicTeue Ha 3JEKTPUUYECKUE 3apsIbl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa. Jluawuwm
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJisi. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[ToTeHIMAaNTBHOCTh 3JEKTPOCTATUYECKOrO MOJIsI. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman snekTpocraTnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMIT CynepHO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU
OceCckOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

Jnsnextpuku B ANEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyueckas
IIPOHULIAEMOCThH BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHIAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3aPSIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEVUCTBHE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4YE€HUSI CBETONO/A.

N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHJICHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoanustil 31eKmMpudecKuii mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

YcioBust CymiecCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenune U u D/1C &.

3akod OMa U1 y4acTKa MeIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1es1ibHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHHUKOB.
Pacuét pa3BeTBn€HHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xxoymns—JleHna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMass Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTHUBJIECHWE HWCTOYHMKA TOKAa. 3akoH Owma g
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11eru nOCTOSSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYUETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

W3MepeHre CUilbl TOKa U HaIPSKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSOKEHUS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsamoe n3mepenue I/]C. KopoTkoe 3amMbIikaHNE raJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanne CMEMIAaHHOTO COEAUHEHUS PE3UCTOPOB.

N3Mepenune yaeapHoro COnpoTUBIICHUS POBOIHUKOB.



HccnenoBanne 3aBUCMMOCTH CWIBI TOKAa OT HAIPSOKEHUsS UL JIAMIIBI
HAaKaJIUBaHMUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBJICHUSI HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHWH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMU.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JIEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHass U IIpUMECHAast ITPOBOJAUMOCTH
NOJIyIPOBOJHUKOB. CBoMCTBa p—n-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuuneie TUIIBI CAaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: Tra30paspsaHble
JamIbl, 3JIEKTPOHHO-JIy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIIHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papaaes.

W ckpoBoii pa3psa M NpOBOJANMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYTIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue amextposusza.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKYU AUOJA.

Pu3nvecKuil NPaAKTHKYM.



Crioco6b1 m3Mepenus (pU3NIECKUX BEIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIFOTHBIC ¥ OTHOCHUTEJIBHBIC MOTPEITHOCTH M3MEPEHUH (PHU3NIECKUX BEITHYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYEeCKUX BETUYHMH, NPOBEpKAa MPEMJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHUECKUH  HKCIICPUMEHT,
Ja60paTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJICPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEMO006 HAYUHO20
NO3HAHUA: SBJIICHUE, HAay4yHbIH (DaKT, rumotesa, (u3MYecKas BETUYMHA, 3aKOH,
TEOpus, HaOJIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEpPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHHUEe CUCTEMbl ypaBHEHUU. JIuHelHas ¢QyHKUMS,
napabosa, ruriepbosna, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO.
BekTopsl 1 UX NMPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHHUE BEKTOPOB.

Bbuonozua: mexanuueckoe ABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpesbl,
yTWIM3aIus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, MIOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusa: IHUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB W MOJIEKYII,
MOJb BEIECTBA, MOJSIpHAs Macca, IOJYyYeHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, AIEKTPUUECKUE
CBOMCTBA METAJLJIOB, DJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpaghus: BnaxxHOCTh BO3LyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHUHU
(KpoHIITEHH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET W JAPYTrHE), IBUTaTe]ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HaHOMATEpHaJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JJIEKTPONPHUOOPOB,
razopaspsiHble JaMIIbl, TOJIYIIPOBOAHUKOBBIE MPUOOPHI, TaTbBAHHKA.
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Paznen 4. JiaekTpoauHaMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1moJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cunia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJTYJib. JIBUKEHUE 3apsSAKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruuTtHoe nose B BeuiecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHn4eckrue YyCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TEeCTEP-MYJbTUMETD,
AIEKTPOABUTATEN SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptiHa  7OuHHMA  WHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS JITTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe JBYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>XeHHs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBONUCTB (PeppOMarHeTUKOB.

HccnenoBanne AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Omnpenenenrne MarHUTHOM UHTyKIIMHA HA OCHOBE U3MEPEHUS CHIIbl AMITepa.

Tema 5. Inekmpomaznumnan uHOYKYUs.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKIUHU. IlOTOK BEKTOpa MarHuTHOM
uHaykiuu. OJIC uHAyKOMW. 3aKOH 3JIEKTpOMarHUTHOW uHAykKiuu Dapanes.
Buxpeoe anexkrpuueckoe noJie. Toku Oyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SArnenne camonnaykiuu. IJ1C caMOUHIYKIUU.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanne sIBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

OrnpeneneHue NHIYKIMU BUXPEBOIO MArHUTHOTO TIOJISL.

UccnenoBanue siBICHUSI CAMOUHYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JTMHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTU4ECKOTO OTTUCAHUSI.

Ammumntyna u (daza kosnebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrora konebanwii. Ilepron Manmbix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YecKoro MasdTHHuKa. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHBIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoMcTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jlemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmoienue He3aBUCMMOCTH TEpHo/ia MallbIX KoJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJIEO0aHUM OT CONMPOTUBIICHUS.

HccnenoBanre koyieOaHUMM TIpy3a Ha MAaCCHUBHOM TMPYXKHHE C LEJbIO
dbopmupoBaHUs NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUIX Tpy3a Ha NPy KUHE.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUM.

Halmnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuona CBOOOAHBIX KOJIEOAHMM HHUTSAHOTO U MPYXUHHOIO
MasiTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIPyTroM MO/ABECE.

N3ydenne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKMHHOM MasTHHKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. dnexmpomaznumneole Ko1ebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ueanbHOM KoJsiebatenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYE.

3aTyxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NEeHCTByIOIIEeEe 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOHMIaNbHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansusbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya W TOTpeOJICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU TMPOU3BOACTBE 3JeKkTpodHepru. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTIO TOKA, TMHUH JIEKTpOnepe1ay.

Jemoncmpayuu.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopesnp 3IeKTpPOMAarHuTHOTO Te€HEPaTopa.

BrIHy>KIeHHbIE CHHYCOMIaTbHbBIE KOJICOaHMS.

Pe3ucrop, kaTymika MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAVMHEHWH PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CcTpOoHCTBO M MPHUHIINI IEUCTBHS TpaHc(opmaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanre NMEepeMEHHOr0 TOKa 4Yepe3 MOCIEHOBATENIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTylIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHDbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
nudpaxims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYKAIOIIEH CpPeIbl.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEIOMIICHHUEC,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSA3H U TeNeBUACHUA. Pagunonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuuecKkue YCTPONCTBA M MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeJIeBU30p, aHTeHHa, Teraedon, CBY-neus,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpOCTPAHEHUE TONIEPEYHBIX U IPOJOJIbHBIX BOJIH.



Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmnroenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Oo6nHapyxeHue nHHPAKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
TouyeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenne n3zoOpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenoMiieHusl. OTHOCUTENBHBIN MOKA3aTelb MpeoMIIeHUs. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [UJIMH BOJH IIPU NEPEX0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. ducnepcusi cBera. CloxkHBIM cocTaB 0€JI0ro CBETa.
IIBeT.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroyl MoJHOr0 BHYTPEHHETO
OTPaKCHUS.

ColOuparomue W pacceuBaromde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
pacCTOSIHME M ONTHUYEeCKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pacCTOSIHUSI TOHKON CepUyYecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIBLHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon nyda, NPOLIECANIETO JWH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOITUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

OnTtuyeckue mpubopsl. Paspemaromas crocoOHOCTh. ['71a3 kKak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KilacCMUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JYIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre NpeioMIICHUS CBETA.

Habnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONapaJIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Habmronenune natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6monenune nudpakium ceera.

N3yuenue nudpakiinoHHON PErETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3aluu CBETA.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHne nokaszaTesns MpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tomyyenune n300pakeHUsi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[TonydeHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTepdEpeHIINN U TIOJIIPU3AINH CBETA.

N3ydenue noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nHTEpPEpEeHINH JIA3ePHOTO U3TyUYCHUS HA IBYX IIETISAX.

HaGmronenue nucnepcum.



Hab6mronenue n uccnenoBanue AUPPakImOHHOTO CIIEKTPA.
N3mepenue I1MHbI CBETOBOW BOJIHBI.
[TomydyeHue criekTpa U3IMydYEHHUS] CBETOAMOMA MPU MOMOIIN AUPPAKITMOHHOM

PEIIETKMU.
Paznen 6. OcHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBasl. [IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPrus
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTll (1O
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-6011060ii Oyaiusm.

PaBHOBeCHOE TEIIOBOE M3JIyuYeHUE (M3JIydyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonsl hoTodPdexra. YpaBHeHHE
Oitamreitna s potodddexra. «KpacHas rpanuiay ortodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaXKawllyr moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yacTull. Bonnel ne bpoiuid. JInvuHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaTM3aluu JABWXKYyLIeHcs vactuubl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHuyecKkrue yCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®otorh(dHeKT Ha YCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

NccnenoBanre 3akoHOB BHEMIHETO (oTodhDEKTa.



HccnenoBanne  3aBUCHMOCTH  CONPOTHUBIIEHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uiccienoBanus (porodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOEHUs aroMa. [lnmaHerapHas Mozenb aroMa
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomenue GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOT'O YPOBHs DHEPIUU Ha APYIOM.

Bune! ciektpoB. CnekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4eHHe cBeTa. Jlasep.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

OrnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

Habmronenue MHeyaToro CexTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocrosiHHon Punbepra.

Tema 3. Dusuka amomHO20 A0PA U IIEMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-
pacnaj. ['amMa-u3nmydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO HM3Ty4YCHHs. BiusHUE paMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepurie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Mertozap! perucTpalii U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CranpapTHoOi Mozenn. KBapK-TiItoOHHAs MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPrusl.

EauncTBO Qpusnueckoit KapTUHBI MHPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs: ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paiioakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yuyenune noriomeHus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuu. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeyHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM IOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii IlyTe — Hama I'amaktuka. Ilomoxenune m aBuwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Ha6mronenust 3B€3qHOT0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBepHOro moJylmapusi U sIpKue
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbl, IUIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil NPaAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHATIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1ieHKa rpaHuI] TOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3NYEeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYMY).

O06o01maroiiee NOBTOPEHUE.

O0o001eHne U cucTeMaTH3alus Coep KaHUsl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPHUM OTHOCUTEINBHOCTH», «KBaHTOBas
bu3nKa», « DIEMEHTbl ACTPOHOMHH U ACTPOPUZUKNY.

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
(bu3nueckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIA
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 11 knacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHO20
nO3HaHuA: ABICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaTOPHs.

Mamemamuka: pEUICHUE CUCTEMBl YypaBHEHUW. TpUTOHOMETpUYECKHE
(GYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUMNA. [Ipu3Haku mNOMOOMSI TPEYrOJILHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TFIOCKUX PUTYp B 00bEMa Tell.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM mpuUpojie, KoseOaTelbHbIE
JBW)KECHUS B JKUBOWM MPUPOAE, OKOJOTMYECKME PHUCKU IIpU NPOU3BOACTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HCHHE  OKDPYXAWIIEH  Cpensbl,



yJIbTPa3ByKOBas JMArHOCTMKAa B MEIWLMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEeMEHHOTO0 TOKA, MHIYKIUOHHAs Ieyb,
JVHHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, pajaap, PaIuoNpuEMHUK, TEIEBU30D,
anTenHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHUKAa B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, JICpHAs JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejLbCKue 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHUS MO (U3MKE B MPAKTUUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYJISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINU DICKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
NapasuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMIXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABIECHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUKU, CTPYKTYPHUPOBAHUS U UHTEPIPETALNN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JICSITEIbHOCTH YEJOBEKa UM  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3MUYECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo TPy/la IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax yd4eOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH WMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCyKJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
1.1 Hayunsbrii MeTod IO3HAHMS IPUPOIBI 6 bubmorexa [TOK
) Y s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXpPaHEHHUS] B MEXaHUKE 0 hitps://m.cdsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUNKA
. bubmuotexa [JOK
A 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 hitps-//m.cdsoo.ru/fl6b68d7
bub6mmoreka [JOK
2 T T 2 1
3 epMoinHaMHKa. TerioBble MalTMHBI 0 hitps-//m.cdsoo.ru/fl6b68d7
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK



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

Iepexo/ibl https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 24
UEKTpIIeckoe noie https://m.edsoo.ruw/f1 666847
bubmuoreka [JOK
4.2 I1 % I 24
OCTOSIHHBIN AJICKTPUUECKUIN TOK https://m.edsoo.r/FL6b68d7
bubmuoreka [JOK
4.3 Toxi B pasmHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazgen 5. PUBMYECKUI IPAKTUKYM
. bubnuotexa [JOK
> Pusirieckiit IPakTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14 bubmorexa LHOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IICKTPOMArHHTHAS HHAYKLUHS https://m.edso00.ru/39859ef1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 M 10
CXAHMHECKHE KOTICOAHHA https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUs 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJTHBI https://m.edso00.ru/39859ef1
2.4 Orntuka 25 1 bubmmorexa [TOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
A T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pasgeny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasapHO-BOJIHOBOH AyalIu3M 15 bubmorexa [TOK
) PHYCKYIAP oy https://m.edsoo.ru/39859¢f1
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
) YaCTHI] https://m.edso0o.ru/39859¢f1
Wroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso0.ru/39859¢f1
Hroro no paszneny 12
Paznea 6. PU3HUECKHAN MPAKTUKYM
. bubmuorexa [JOK
A O 1 1
6 MSHHACCIN NpaKTHiyM 6 6 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 16
Pa3nea 7. OBOBIIAIOHIEE ITOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
S3CPBHOC BpeMA 0 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnble IIpakTuyeckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
IpUpoOJIE 01.09.2025  https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
UCCIEeIOBaHUS (PU3NYECKUX SIBICHUN 02.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 nozHaIfMﬁ TIPUPOJIBI pHa6J'IKf) eHue u 1 bubmorexa [IOK
PHPOJIBL. g 03.09.2025 @ https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3HMKe
4 CrniocoOrl n3mepenust GpU3NIECKUX i bubmuoteka [IOK
BEJIMYHH 04.09.2025  https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1 brbmmorexa [TOK
P P 05.09.2025  https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Ponb u
6 MecTO pU3UKU B POPMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHON HAay4YHOU KapTHUHBI MUPA, 08.09.2025  https://m.edsoo.ru/eabbded!
B MIPAKTHUYECKOU IEATETbHOCTH JIOIeH
Mexanunueckoe aBmkenue. Crucrema
7 otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MexaHu4ecKoro ABuxkeHusd. [Ipsmas u 09.09.2025  https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4l MEXaHUKU
8 Paanyc-BekTop MarepuaibHON TOUKH, 1 bubnuoreka [JOK
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€ro MPOEKLUU Ha OCU KOOPIUHAT. 10.09.2025  https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienne. CKOpoCTb.

Wx npoexiun Ha OCH KOOPJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nBkeHue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPAMOJIMHENHOTO 11.09.2025  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMeIeHuii U CKOPOCTEH. bubnnorexa [JOK
Pemenue 3anau 12.09.2025  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHUE C 15.09.2025 | https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 HﬁﬂﬁOHHHeﬁHOFO JBIDKEHHUS C bubnmorexa OK

16.09.2025  https://m.edso0o.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOJHOTO MaJieHHsl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpAMHAT, CKOPOCTH, YCKOPEHUS OT 17.09.2025  https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY 18.09.2025 | https://m.edsoo.ru/71cbb4fs
KpuBonunelinoe aBuxeHue. Jprxenue
M0 OKPYXHOCTH. YTJIOBas U JIMHEHas

15 ckopocTtb. [lepuon n yacrora. bubmmorexa [TOK

19.09.2025  https://m.edso0o.ru/33196fbe
LleHTpOoCTpEeMHUTENBHOE U TIOJIHOE
YCKOpEHUE
16 KontponbHas padoTa mo teme bubmorexa [OK

https://m.edsoo.ru/1242£32¢
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"Kunemartnuka"

22.09.2025

[Tepsriif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bu6nmmoreka [IOK

17
[Ipunuun otHOocuTenbHOCTH ["anumest. 23.09.2025  https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOzI€HCTBYIOIIIAS CHIIa. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca 24.09.2025 | https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3akoH bubnunoreka LIOK
Hprorona 25.09.2025 | https://m.edsoo.ru/57dbas05
[Tpuniun cynepno3uiuu cuil. Pemenue
20 3ap aqlila 1| };/IM:HGHI/I: 3aKOHOB bubmmorexa [IOK
g P 26.09.2025  httpsy/m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON 1 bubmmorexa [TOK
. P B 29.09.2025 | https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuiia TSKeCTU U yCKOPEHHE bubmuoreka [JOK
CcBOOOHOTO Ma/ICHUS 30.09.2025  https://m.edso00.ru/22757£26
JIBr>keHre HeOECHBIX Te U UX
7 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI 01.10.2025  https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorexa [IOK
24 C .3 I'yka. B
nia ynpyroctu. 3akoH I'yka. Bec Tena 02.10.2025  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [JOK
25 TpeHus. JIBUKEHHUE B KUJIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
n 03.10.2025
C YYETOM CHJIbI COITPOTUBIIEHUS CPEJIBI https://m.eds00.1ru/2cb29676
2 Jasnenue. ['uapocraruueckoe bubnuoreka [JOK
nasnenue. Cuna Apxumena 06.10.2025  https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK

27 [TocTynarenbHOE U BpalareabHOe 07.10.2025 bubnmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢

)3 MOMEHT CUJIbl OTHOCUTEIBLHO OCHU bubmuorexa [JOK
BpaieHus. [1meyo cuibl 08.10.2025  https://m.edsoo.ru/653d3459
Crnosxenue cuil, NPUIOKEHHBIX K

79 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuoreka [IOK
VYcnoBust paBHOBECHSI TBEPIOTO TeJa. 09.10.2025  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs

bubnunoreka LIOK

30 Pemterrte aza 10.10.2025  https://m.edsoo.ru/dc1caacO

31 KonTponbhas padota no teme bu6mmoteka [JOK
"lunamuka. Cratuka TBepaoro tema" 13.10.2025 @ https://m.edsoo.ru/9f5a574c¢
NMnynec MaTepuaibHOM TOYKH,

0 CUCTEMBbI MaTepUANIbHBIX TOUeK. LleHTp bubnnorexa [JOK
MAacC CUCTEMbI MATEPHAIBHBIX TOYEK. 14.10.2025  https://m.edsoo.ru/4bb8294b
Teopema o IBUKEHUU IIEHTpa Macc
NmMmnynbc cuibl 1 ”BMEHEHUE UMITYJIbCA

33 Temna. 3aKOH COXPaHEHHS UMITYJIbCA. bubmmorexa [TOK

15.10.2025  https://m.edsoo.ru/13f0a221

PeaxkTnBHOE ABMKEHIE
MoMeHT uMIlynbca MaTepUAIBHON

34 touku. [IpencraBnenue o coxpaneHun bubmuoreka [IOK
MOMEHTa UMITYJIbCa B LICHTPAJIBHBIX 16.10.2025  https://m.edsoo.ru/d6532eb9
TTOJISIX

but6mmorekxa [IOK

35 Pemteriue sazas 17.10.2025  https://m.edsoo.ru/f7706d63

16 Pabora cuitbl Ha MaJIoM B Ha KOHEYHOM bubnuoreka [JOK
nepemenieHuu. ['padpuueckoe 20.10.2025  https://m.edso00.ru/913974c7
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MpeJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBI

Kunernueckas sueprus. Teopema 00

bub6nmoreka [IOK

37 7
HSMEHCHHIHI KIfHeTquCKOH JHepru 21.10.2025 | https://m.edsoo.ru/9a5e¢2e74
MaTepuaibHON TOUKU
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cuwibl. [ToreHnmanpHas DHEPrus Bubmiorexa OK
’ H prit. 22.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tperbst KocMUYecKast CKOpocTh. CBA3b
paboThl HEMOTEHITUAIBHBIX CHII C
39 U3MEHEHUEM MEXAHUYECKON DHEPTUU Bubmiorexa OK
p 23.10.2025  https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUn
Viupyrue v Heynpyrue CTOJIKHOBEHUS.
40 Y% E]ZHGHI/IC Bg Hp}JI'IJ'II/I T UaeaIbHON bubmorexa HOK
p pHYy a a 24.10.2025 @ https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTponbHas padota no teme "3aKoHbI bubmmnoreka HOK
COXPAHEHHUS B MEXaHUKE" 05.11.2025  https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUIl O IIPUPOJIE
ped PHPOA bubnuoreka [{OK
42 Ter1oThl. OcHOBHEIE NTo0okeHna MKT.
06.11.2025  https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBCcKkoe ABMKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPJIBLIX TEJI. XapakTep ABMKECHUS U Bubmorexa OK
PA . P P 07.11.2025 | https://m.edsoo.ru/c44d02e2
B3anMOJENCTBUS YaCTHUILl BEIIECTBA
Macca u pa3Mepbl MOJIEKYI (aTOMOB).
44 Konnqecho Bep ecTBa gocio;IHHaﬂ) bubmmorexa TIOK
B ' 10.11.2025 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TernnoBoe paBHOBECHE. bubnuoreka [JOK
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Tkana [enbcus 11.11.2025 | https://m.eds00.ru/0070d493
bu6nmoreka IIOK
46 Pemere sanat 12.11.2025 https://m.edso:)l.ru/ 1531aba5
. bubnuorexa [{OK
47 MneanbHbiit ras. [ asoBbe sakoRb: 13.11.2025 https://m.edsogru/ldeb2367
43 VYpasuenue Menneneera-Kianeiipona. bubmmoreka [JOK
Pemnrenue 3anau 14.11.2025 @ https://m.edsoo.ru/8d12¢328
49 AbGcomtoTHas TemrepaTypa. 3aKkoH bubnnoreka [JOK
JlanpToHa 17.11.2025 | https://m.edsoo.ru/14e02d1f
50 M3omporieccel B HIeaaIbHOM Ta3e ¢ bubnuorexa [{OK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 18.11.2025 @ https://m.edso0.ru/68878d51
I'padmgeckoe o TaBJIICHU
51 HS(?fpoue;cooeB: iiiiefmnae, Hszxopa, bubmorexa [IOK
1306apa 19.11.2025 @ https://m.edsoo.ru/1344327b
32 Octiopiioe ypasierine MKT 20.11.2025 Etlffsj?/ljgee;;gz/ljso94721
bubmmoteka IIOK
>3 Pemerte sanat 21.11.2025 https://m.edsoc])_].;ru/ 10265a05
CBs13b a0COMIOTHON TeMIIepaTyphbl
TEPMOAMHAMUYIECKON CUCTEMBI CO
54 CpeaHel KHUHETUYECKON dHEPTUEN 24112025 https://m.edsoo.ru/c38af875
MOCTYMATEbHOTO TEIMJIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06001enre 1 cucTeMaTr3aIs 3HaHUIA bubnuotexa [JOK
o teme "OcHoBel MKT" 25.11.2025  https://m.edsoo.ru/09d12{d8
56 Konrtponshas padora o Teme "OCHOBBI bubmuotexa [JOK
MKT" 26.11.2025 @ https://m.edsoo.ru/13adad59
57 TepMoanHaMHuuecKas CUCTEMA. bubmmoreka [JOK
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3ajanue BHENIHUX yciaoBuit s T/ 27.11.2025  https://m.edsoo.ru/5f8d38a3
cucTeMbl. BHeNIHUE 1 BHYTPEHHHE
napameTtpsl. [Tapametpst T/] cuctemsl
KaK Cpe/IHHE 3HAYCHUS BEJTUYHH,
OIMCHIBAIONINX ¢ Ha
MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoiibHas penakcarus T/ bubmorexa OK
P P : 28.11.2025 @ https://m.edsoo.ru/8ec512{0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojaens ujiealibHOTO Ta3a B
59 TepMOJIMHAMUKE. Y CIIOBUS bubmorexa OK
PMOA L 01.12.2025  https:/m.eds00.ru/29355001
MIPUMEHHUMOCTH ATOU MOJCIIH
60 YpaBaenue MenaeneeBa-Knanelpona bu6nmorexa LIOK
Y BBIP@KECHHE JIJISI BHYTPEHHEU SHEPTUU 02.12.2025  https://m.edsoo.ru/bal 178d0
Bripaxxenue a1 BHyTpEeHHEN SHEPTUn
61 OJIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuoreka [{OK
KBazucrarnueckue u HecTaTUYECKUE 03.12.2025 | https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
6 TepMoinHaMuKe. Boruncnenue padboThl bubmuoreka [IOK
o rpaduky mpoiecca Ha pV- 04.12.2025  https://m.edsoo.ru/741d5738
TuarpaMMe
Tenmonepenaya Kak crnocod H3MEHEHUS
63 BHyTpeHHel sHepruu T]I cucremsl 6e3 bubmorexa OK
yip P 05.12.2025 = https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmonpoBOIHOCTb, but6mmorekxa [IOK
U3JIy4YEeHHUE 08.12.2025  https://m.edsoo.ru/157b54cd
65 KommuectBo TennoTel. TemioéMKOCTh bubmorexa [OK

https://m.edsoo.ru/7ba67355
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Tena. YaenbHas U MOJIsIpHast 09.12.2025
TEIUI0EMKOCTH BEIleCTBa. Y IeJbHas
TEIIOTa CrOPaHus TOILTUBA
66 Pacuér konnyecTBa TEMIOTHI IPU bubnmnoreka HOK
TemIoneperaye 10.12.2025 = https://m.edsoo.ru/1db5Sad4e
67 [TonsTre 06 annabaTHOM TpoIecce. bubnmnoreka HOK
[lepBblil 3aKOH TEPMOAMHAMUKH 11.12.2025  https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel U paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU bubmorexa [IOK
12.12.2025 | https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3akoH TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6mmoteka [JOK
npoueccoB. HeobpaTumoctsb 15.12.2025  https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubmuoteka [IOK
mammH. KITJJ 16.12.2025 = https://m.edsoo.ru/2¢945513
71 MaxkcumansHoe 3Hauenue KITJI. Iuxn bubnmorexa LIOK
Kapno 17.12.2025  https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 Pemteriuc sazas 18.12.2025  https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTIEKThI
7 HUCIOJIL30BAHMUS TEIJIOBLIX JIBUTAaTEIICH. but6mmorexa [IOK
TernmoBoe 3arpA3HEHUE OKPY KaroIen 19.12.2025  https://m.edsoo.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
74 | Pemenne sazas 22.12.2025  https://m.edsoo.ru/c8c70432
75 O06o001IeHre U cUucTeMaTU3aIus 3HAaHHIA bubnuoreka [JOK
no teme "Tepmonunamuka. TernoBbie 23.12.2025  https://m.edso00.ru/28d62b3f
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MaIIuHae"

KonTponbhas pabota no teme

76 "TepmoauHamuka. TermioBsie bubnmorexa LHOK
P I[" ' 24.12.2025  https:/m.edsoo.ru/1b6e26c5
MaIlHBI
[TapooGpa3oBanue U KOHIEHCAIIHS.
77 Wcmapenue u xunenue. Y nenpHas Bubmaorexa ITOK
P ghde 25.12.2025 | https://m.eds00.ru/6f8¢6777
TeII0Ta mapooOpa3oBaHMs
HacepImeHHbie 1 HEHACHIIIICHHBIC MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO Iapa OT
78 TEMIIEPATYPBL, UX HE3ABUCUMOCTD OT Bubmiorexa OK
. pPatyprl, 26.12.2025 | https://m.edsoo.ru/f5c17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHMOCTh TEMIICPATYPhI KUTICHHS
OT JIaBJIEHUS B KUIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U bubnnorexa [JOK
OTHOCHUTEJIbHAs BIAXKHOCTh 29.12.2025  https://m.edsoo.ru/30ebbb79
bubmmoreka IIOK
80 P
clietme sanad 30.12.2025 | https://m.edsoo.ru/18e951f3
TBépnoe Teno. Kpucrammaeckue u
81 amop¢HbIe Tena. AHU30TPOIHS bubmmorexa LIOK
P ' P 12.01.2026  https://m.edsoo.ru/20a88a03
CBOWMCTB KPHCTAJJIOB
[1naBneHre U KpUCTATUTA3AIIHSL.
82 VaennHas TEINIOTA IJIaBJIEHUS Bubmorexa IOK
s ' 13.01.2026 = https://m.edsoo.ru/6ee91e9f
CyO6nmumarus
edopMany TBEPAOTO TENA.
83 I{[af’)rﬂl))KCHT/Ie u cch;IT[I/Ie Casur. Moayib bubnmorexa LOK
- AU Hyv 14.01.2026  https://m.edsoo.ru/dalaabl0
FOwnra. [lpenen ynpyrux nedopmanuii
84 TennoBoe pacIMpeHue KUIKOCTEN 1 but6mmoreka [IOK
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TBEPBIX Te1. AHTAPMOHH3M TEIUIOBBIX 15.01.2026  https://m.edsoo.ru/7baSedf2
KoJe0aHuil 4acTull BElIecTBa

25 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnuoreka [JOK
nepexonax 16.01.2026  https://m.eds00.ru/97a0672f

bu6nunorexa LIOK

86 YpaBHEHHE TILIOBOrO Gananca 19.01.2026  https://m.edsoo.ru/ab1521fb

bubnunoreka LIOK

87 | Pemenne sana 20.01.2026  httpsy/m.edsoo.ru/Sab7£40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnspueie sBienus. Jlapnenue noa bubnuoreka [{OK
HWCKPUBJIICHHOW MOBEPXHOCTHIO 21.01.2026  https://m.edsoo.ru/b42f1197
xunkoctu. Popmyiia Jlamiaca
O0600611eHre U cucTeMaTu3alus 3HaHU!

89 1o TeMe "ArperaTHble COCTOSIHUS bubmmorexa [IOK

22.01.2026 | https://m.edsoo.ru/0b52575¢
BemiecTBa. Ma3oBbie MEPeXonl"
KonTponbHas pabota mo Teme
90 "ArperatHbleé COCTOSIHUSI BEIIECTBA. Bubmiorexa IOK
23.01.2026 | https://m.edsoo.ru/7dc2a739
da30BbIe EPEXOBI"
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

91 Dnektpuueckuii 3apsia. [[Ba Bunia bubnuotexa [JOK
AJIEKTPUUECKUX 3apsaoB. [IpoBonHMKH, 26.01.2026 = https://m.edsoo.ru/laff445f
JTUDIIEKTPUKU U TIOTYTTPOBOAHUKHU
DJIeMEHTapHBIN ANEKTPUUECKUN 3apsijl.

92 3aKoH coxi))aHeHHﬂ BJIEKTpI/I‘leCKOFz " Bubmmorexa [IOK

27.01.2026  https://m.edsoo.ru/f49afd24
3apsaa

93 B3aunmopeiictBue 3apsnoB. Touednsie bubnunorexa LIOK
3apsanbl. 3akoH Kyiona 28.01.2026 | https://m.edso00.ru/445b7746

94 Pemenue 3agau bubmuorexa [{OK
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29.01.2026  https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc

95 Dnekrpuueckoe nose. Ero neiictBue Ha bubnmnoreka HOK
BJIEKTPUYECKUE 3aPsbl 30.01.2026  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTo MOJIsl.

96 [TpoOueIit 3apsa. Jlnauu bubnmnoreka HOK
HanpsHKEHHOCTHU JICKTPUYECKOTO MOJIA. 02.02.2026  https://m.edsoo.ru/3dac6957
OnHOPOAHOE AIEKTPUIECKOE TT0JIe
[ToTenunanbHOCTH

97 ANEKTPOCTATUUYECKOTO mossl. PasHoCTh bubmorexa LIOK

P ' 03.02.2026  https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSKEHUE
[TorenmanpHas 3HEPTUs 3apAa B
98 3JEKT I(I)CTaTI/IIIeCKOI\E nose pH(I)ITeH nan bubmorexa LIOK
P . B 04.02.2026 | https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHITUAJIOB JIJIS bubmorexa [TOK
p H g 05.02.2026 @ https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS

100 [TpuHuMn cyneprnosuuun bubmuoteka [IOK
AIEKTPUUYCCKUX TOJIeH 06.02.2026  https://m.edsoo.ru/Ocfe4a6e

but6mmorekxa [IOK

101 P

cricme safat 09.02.2026  https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tome but6mmorexa [IOK
PaBHOMEPHO 3apsKeHHOU chepbl 10.02.2026 = https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO O

103 00BEmy mapa. [lone paBHOMEpHO bubmmorexa LIOK

Y Iu) ' P . P 11.02.2026 | https://m.edsoo.ru/f7a665¢ee
3apsOKEHHON OECKOHEYHOM TTOCKOCTH

104 IIpOBOHMKY B 3IEKTPOCTATUYECKOM bubnuorexa [IOK
roJje. Y CjaoBUE PaBHOBECHS 3apsI0B 12.02.2026 = https://m.edsoo.ru/32405¢eab
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JIMDIIEKTPUKHU U IIOJIyIIPOBOJHUKH B

bubnunorexa LIOK

105 DIIEKTPOCTATUYECKOM I10JIE 13.02.2026  https://m.edso0o.ru/060ebab5
Kounnencarop. 251eKTpoEMKOCTD
106 KOH;eHcaTO;)a. 3JICI;I"1"P;)O§MKOCTB bubmmorexa [TOK
16.02.2026  https://m.eds00.ru/845b4{73
IIJIOCKOTO KOHJEHCATOpa
107 [TapannensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCATOPOB 17.02.2026 = https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COCTUHEHHE bubmmoreka [JOK
KOHJICHCATOPOB 18.02.2026 | https://m.eds00.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCATopa bubmmorexa [IOK
19.02.2026  https://m.edsoo.ru/73a34f18
bubmuoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
20.02.2026 httzs://m.edsoo.ru/27434040
11 JIBr>keHue 3apsKEHHOM YacTULIBI B bu6mmoreka IIOK
OJTHOPOZHOM JJIEKTPUUECKOM I10JIE 24.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemntenue 3anau 25.00.2026
13 O06o0meHre u cucTeMaTr3aIs 3HaHHHA bubmuorexa [{OK
o Teme "DnekTpuyeckoe noJe" 26.02.2026 | https://m.eds00.ru/5752603f
114 KonrtponsHas pabora no teme bu6muoreka [JOK
"DnexTpuueckoe mnoie" 27.02.2026  https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBINM TOK. Y CIOBUSA
115 CYIIECTBOBAHUS TTOCTOSTHHOTO bubnmorexa LOK
>IEKTPHYECKOT TOKa 02.03.2026 | https://m.edsoo.ru/233311b5
16 Herounmicn Toxa. Hanpsxerme i /1C 03.03.2026 ngs?/ljr?ee;{;ggégwu 15
117 3axoH OMa 11 ydacTKa LEnu. bubmuotexa [JOK
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DNEKTPUUECKOE COIIPOTUBIIEHUE 04.03.2026  https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €0 bubnuoreka [JOK
JUTMHBI U TUIOILAU TIOTIEPEYHOTO 05.03.2026  https://m.edsoo.ru/95fcdf51
CeUYeHUst
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bub6nmmoreka [IOK
Pemtenue 3agau 06.03.2026 = https://m.edso0.ru/437£8300
120 [TocnenoBarensHOE, MapalICIbHOE, bubnuorexa [{OK
CMEIIAHHOE COENUHEHUE TIPOBOIHUKOB 10.03.2026 | https://m.edsoo.ru/23617¢07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda 11.03.2026  https://m.edsoo.ru/1794cf37
bu6nmorexa LIOK
122 Pemerte sanat 12.03.2026 https://m.edsoi_.lru/3881b469
123 Pabora anexkTpuyeckoro Toka. 3akoH bubmmnoreka HOK
Jxoyns —Jlenna 13.03.2026 = https://m.edsoo.ru/a3605¢5¢
bubmuoreka [{OK
124 Pemerue sanas 16.03.2026 https://m.edSO(]fm/676lbef
MOMHOCT 3AEKTPUUYECKOTO TOKA.
125 TemnoBast MOIITHOCTH, BhIIEIsIeMast HA bubmorexa HOK
17.03.2026  https://m.eds00.ru/99750a6f
pesucrope
but6mmorekxa [IOK
126 Pemterrte saza 18.03.2026 https://m.edsogru/eb72fc24
127 O/IC u BHyTpEeHHEE CONPOTHUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA 19.03.2026 | https://m.edsoo.ru/72d453af
128 3akon OMa i MOJIHOM (3aMKHYTOH) bubmuoreka [{OK
AJIEKTPUYECKON LIETTH 20.03.2026  https://m.edsoo.ru/221f40fb
bubnuoreka [JOK
129 Pemterrte 3azat 23.03.2026 https://rn.edso:)l.ru/3580b679
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bubnunorexa LIOK

130 MorRIOCTS HCTOTHMKE TOKA 24.03.2026  https://m.edsoo.ru/a0ae51d8
bubnmnoreka HOK
131 Koporkoe sambikaiite 25.03.2026 https://m.edsog)l.ru/ 5465632
132 Konpaencarop B 1ienu nocTOSTHHOTO bu6nunorexa LIOK
TOKa 26.03.2026 = https://m.edsoo.ru/35368f3e
bubmmoreka [JOK
133 | Pemerme sazad 27.03.2026 https://m.edsogru/441006f0
134 Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" 06.04.2026  https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "I1oCcTOSTHHBIHM bubnunoreka LIOK
3IEKTPUYECKUN TOK" 07.04.2026  https://m.eds00.ru/744261b8
136 Pemenue 3amau mo teme "IlocTosTHHBINM bubnuoreka [JOK
AIEKTPUIESCKUN TOK" 08.04.2026  https://m.edsoo.ru/eb5d4687
O06001eHre U cucTeMaTr3aIis 3HaHUA
137 1o TeMe "[loCTOSHHBIN 3IeKTpUUeCcKuit bubmmorexa LIOK
ToK" 09.04.2026  https://m.edsoo.ru/bfd7a050
138 KonrtponbHas pabora no teme bubmuoreka [IOK
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK" 10.04.2026  https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTb
139 pa3JII/ITII{)HLIX BCH_IC(I;TB. QHJIeKTpI/IquKI/H?I bubnmorexa LHOK
TOK B MeTamnax. CBepXIpOBOMMOCTS 13.04.2026  https://m.edsoo.ru/da794295
DIIEKTpUYECKHM TOK B pacTBOpax H
140 pacriaBax 3JIeKTPOIUTOB. 3aKOHBI bubmorexa OK
(apajies 1 AeKTpONH3A 14.04.2026  https://m.edso0o.ru/4b423491
. bubmuotexa [JOK
14l UIeKTpHHeckiit TOK B rasax. [asma 15.04.2026 https://m.edsogru/92d92f76
142 DNEKTPUUECKUN TOK B BAKyyMe. bubmuotexa [JOK
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Bakyymubie iprOopbl 16.04.2026  https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubnmnoreka HOK
MOJYIIPOBOJHUKAX 17.04.2026  https://m.edsoo.ru/ab61c660
bu6nunoreka LIOK
144 TonynposoxHHioBsIe MpHOOpb! 20.04.2026  https://m.eds0o.ru/83622200
@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U HANIPSKEHUSI
B L[ENTU TIOCTOSIHHOT'O TOKA MPHU TOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HU3MEPUTEIIbHBIX r?;2160p013" W bubmmorexa [IOK
5 21.04.2026  https://m.edsoo.ru/5643¢ea56
"3HaKOMCTBO C HUPPOBOI
nabopartopueii o ¢puzuke. [Tpumepsl
M3MepeHus: PU3NIECKUX BEITHIUH MIPH
MTOMOIIIA KOMIIBIOTEPHBIX JaTYMKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
146 "N3yueHre HepaBHOMEPHOTO JBUKECHUS bubmuoreka [IOK
C LEJBIO ONPEIEIICHUSI MTHOBEHHOU 22.04.2026 | https://m.edso00.ru/f6292f5f
cKkopocTH"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ycKOpeHusl Ipu
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
147 JIEI/I)KCHI/II/I o HaKI.])IOHH(?/I)'I HJ‘II:)CKOCTI/I" buGnnorexa [IOK
23.04.2026 | https://m.eds00.ru/6960b6ef
nmu "HccienoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIKeHUN"
Pu3NYECKU MPAKTUKYM 110 TEME
148 "N3mepeHue ycKOpeHHsl CBOOOTHOTO bubmmoreka [JOK
najgenus” win "M3yuenue nBUKEHUs 24.04.2026  https://m.edsoo.ru/d1ea2402

Tena, OpOIIEHHOTO TOPU30HTAIBHO"
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149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue NBUKEHUS TeJla 1Mo
OKPYKHOCTH C ITOCTOSIHHOW 110 MOJTYJTIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIeHus
KOHHYECKOTO MAasITHHKA OT €0
napamerpos”

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3MepeHue paBHOIEUCTBYIOIIEH CHUITbI
MIpH IBIKEHUH OpycKa M0 HaKJIOHHOU
wiockoctu" win "lIpoBepka runoressl
0 HE3aBUCUMOCTH BPEMEHHU JIBUIKCHUS
OpycKa 10 HAaKJIOHHOH TUTIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bubnunoreka LIOK
27.04.2026  https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
28.04.2026  https://m.edsoo.ru/0b34db84

151

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUIUX B IIPYKUHE
U PE3MHOBOM 00pasIe, OT X
nepopmanun" ninu "HUzydenue
JBUKECHHSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
61oK"

bubmmoteka IIOK
29.04.2026 @ https://m.edsoo.ru/b55b81al

152

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTIIOBOT0 KO3 HIIMEeHTa
3aBucuMocTtd FTp(N)" nnm
"HccnenoBanue IBMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
kod(urmeHnToM TpeHus" uiIn

but6mmorekxa [IOK
30.04.2026 @ https://m.edsoo.ru/b83b1607
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"N3yueHue 1BUKEHUS Ipy3a Ha Baly C
TpeHueM"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TeJIa, UMEIOLLEr0 OCh
BpaeHus" win "KoHncrpyuposanue
KPOHUITEHHOB U pacuéT CUJI
ynpyroctu" nim "M3ydenue
YCTOMUUBOCTH TBEPAOTO TENa,
HMMEIOILETO TUIO0IIA/lb OMOPHI"

@uU3NYECKUN NPAKTUKYM 110 TEME
"U3MmepeHue umiyibca Tea 1o
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHMS
HMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
niu "HccrenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOW SHEPruu Tela 1o
TOPMO3HOMY ITyTH"

04.05.2026

05.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/4a04{4{7

bu6nmorexa LIOK
https://m.eds00.ru/8561b28e

155

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3ydeHne H30TepMHUYECKOrO IpoIecca
(pexoMeHI0BaHO UCIIOJIb30BAHUE
udpoBoii TabopaTopun)" wim
"N3yueHne n30XopHOTo mpouecca” uin
"N3yuenne nzobapHOTO mporecca’ min
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

06.05.2026

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07



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

156

157

158

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHOR TemI0EMKOCTH"
unu "Hccnenoanue mpoiecca
OCTBIBaHHMS BellecTBa" WU
"HUccienoBanue agnadaTHOro
npouecca” niu "HU3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTEN"

du3nuecKuil MpakTUKyM 110 TeMe
"N3yueHue 3akoHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbHON TEMI0ThI
naBieHus Jpaa" unu "M3ydenue
CBOWCTB HACBILIIEHHBIX apoB" WK
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OLIEHKA MacChl apOB B
nomenieHuun". Msmepenue
Koa(dulreHTa MOBEPXHOCTHOTO
HATSDKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"HabmtoeHne npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPIHIO
M3JIy4EeHUsl CBETOANO A" HIIH
"N3y4deHne NpoTeKaHus TOKA B LIETIH,
coZiepIKalllel KoHJIeHcaTop' uin
"Pacnipenenenue pasHOCTH
MTOTEHITNAJIOB (HAMPSDKEHUS ) TIPU
IIOCJIEI0BATEILHOM COEIUHEHUHN

bub6nmoreka [IOK
07.05.2026  https://m.edsoo.ru/2f2faa61

bu6mmoreka IIOK
08.05.2026 = https://m.edsoo.ru/6bla23b5

bubnunorexa LIOK
12.05.2026 | https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

KOHJIEHCaTOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenbHOro

bu6nunoreka LIOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" WITN 13.05.2026  https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITbI
HakanuBaHus"
@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmronenue snexrponusa" uiam
"N3mepenue 3apsiaa 0THOBAJICHTHOTO
160 noHa" win "UccnegoBanue bubnunoreka LIOK
3aBUCUMOCTH COIIPOTUBIICHUS 14.05.2026  https://m.edsoo0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsiTHE BOJIbT-aMIIEpHON
XapaKTEPUCTHKU auoa"
PeszepBHbIil ypok. O6001ICHHE 1
161 CI/ICTEM&TI/BZI_II)I/ISI 3H&HI/II7LIu 0 TEME bubnuorexa [IOK
15.05.2026 | https://m.edsoo.ru/ed017d93
"Kunemaruka"
PesepBubIit ypok. O600IIeHHE 1
162 CI/ICTEMaTI/ISZI_I:I/ISI 3HaHI/II;IH 10 TEME bubmorexa TOK
18.05.2026 | https://m.edsoo.ru/3149956b
"Jlunamuka"
PesepBabIil ypok. O600IIeHHE 1
163 CI/ICTIe)MaTI/ISZIIl)I/ISI 3HaHI/II;IH 110 TEME bubmorexa TIOK
19.05.2026  https://m.edsoo.ru/0f9752ac
"Cratuka TBEp10ro Tena"
PesepBHbIil ypok. O600IIeHHE 1
164 CI/ICTIe)MaTI/ISZIII)I/ISI 3HaH1/11711]l 10 TEME buGnuorexa [IOK
20.05.2026 | https://m.edsoo.ru/6¢0df9¢cc

"3aKOHBI COXpaHEHHSI B MEXaHUKE"



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

PesepBHelil ypok. O6o0meHHE 1

165 CHCTEMAaTH3aIHs 3HAHUH I10 TeEME | bu6nunoreka LIOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOU 21.05.2026 | https://m.edsoo.ru/de148976
Teopun"
PesepBHeIil ypok. O600mIcHHE 1
166 CHCTEMATH3alMs 3HAHMH 110 TeME 1 bubnunoreka LIOK
"Tepmonunamuka. TernaoBbie 22.05.2026  https://m.edsoo.ru/Obcc77¢cl
MAaIIUHEL"
PesepBHeIil ypok. O600ICHHE 1
167 CHCTEMAaTH3alMs 3HAHHUH 110 TeME 1 bubnunoreka LIOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. 25.05.2026 = https://m.edsoo.ru/59ca5c91
®dazoBbie niepexo b
Pesepsubiil ypok. O0001IEeHNE U
168 CPICTEM&TI/IBZPI/ISI 3HaHI/H§1II 10 TEME 1 Bubmorexa LIOK
" 1 " 25.05.2026  https://m.edsoo.ru/f2381c0c
DIIEKTPUUIECKOE TI0JIe
PesepBHeIil ypok. O000IIEHHE U
169 CI/ICTEM&TI/ISZ pm{ 3H&HI/II7LIu o TeME 1 Bubmorexa LIOK
" EI . " 26.05.2026  https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUECKUN TOK
PesepBHrIil ypok. O000IIEHHE U
170 CI/ICTI;MaTI/ISZ pI/ISI 3HaHI/II7LIu 0 TEME 1 bubmiorexa LOK
" B " 26.05.2026 = https://m.edsoo.ru/cc7681d4
Toku B pa3NUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anmopelicTBre MOCTOSHHBIX
bubmuoreka [IOK
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM. 1
https://m.edso00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekxTop MarHuTHOM MHIYKITUH.
2 [Tpun pI/Il'I Cynepno3u I/IZ MarHUTHBIX 1 bubmmorexa [IOK
p ULI ynep H . https://m.edsoo.ru/4clabecb
nosieit. JInHuM MarHuTHOW MHAYKIMU
3 MarnuTtHOe 1oJie TPOBOIHUKA C | bubmmoreka [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U | bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 Penrenue 3anau 1
A https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. | bubmuoreka [IOK
DIeKTpOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHHE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU ) bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 Pemenue 3amau 1
g https://m.edsoo.ru/504e98c7
b K
9 PaGora cubl JlopeHniia 1 nbmmorexa [0

https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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bubnunoreka LIOK

10 P
ClHICHHE 331t https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppomMarHeTuku, napa- u bubmorexa [IOK
PP > ap https://m.edsoo.ru/30R9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmorexa LIOK
PP P https://m.edsoo.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
moje" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 nHAyKuu. [IoTok BeKTOpa MarHUTHOU bubmorexa HOK
JLYKIHH. p https://m.edsoo.ru/b3efalcl
WHIYKIHH
bubmmoreka IIOK
16
I/IC munyKum https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexrpuueckoe nose. Toku bubmuoreka [JOK
dyxko https://m.edsoo.ru/15abe 140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.eds00.ru/0235¢c02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 I1 JI
pasuno Sena https://m.edsoo0.ru/bbc22726
22 WNunyxtuBHOCTB. KaTyika bubmuotexa [JOK



https://m.edsoo.ru/93617bd9
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https://m.edsoo.ru/41c4ae8a
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O

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

TOKa
3 SBnenue camounaykuuu. J/C bubmuorexa [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
24
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edso0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
7 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.eds00.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHBIE
28 KojeOaHus. ['apMoHUYeCcKre " bubmorexa HOK
Lap https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
MHAMUYECKOTO OTTMCAHUS
30 ?a MOHUYECKHUX KOJICOaHUH U3 UX bubmorexa OK
P https://m.edsoo.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
ONMCaHUS
but6mmorekxa [IOK
31 Ammntyaa v ¢gaza KojeOaHui
yaam ¢ https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
0 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

KOJIeOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319



https://m.edsoo.ru/621eae9d
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KoJie0aHui MPY>KMHHOTO MasiTHUKA

1 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6nmoreka IIOK
34 A €0
BTOKOJIChATHA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHbpepeHnus "Mexanudeckue
36 K(E)JI668.HI/I$(11) BpM ;ILIKaJILHLIX buGnuorexa [IOK
,},] https://m.edsoo.ru/8ef587be
MHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIHS
. " bubmmoreka [JOK
37 3HaHUU 110 TeMe "MexaHndeckue
" https://m.edsoo.ru/eb84182f
KoaeOaHus
18 DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
KonebarenbHblit KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJIEHcaTopa C aMILIUT ()yI;I:[ bubnuorexa [IOK
pAA g p A https://m.edsoo.ru/09319af1
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
U7eabHOM KOJiebaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMArHUTHEIE
yraiom P bubmuoreka [{OK
41 Kosie0aHusl. BeiHyX/1eHHbIE
https://m.edsoo.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJAEHCATOP B IIENH IIEPEMEHHOT'O bubnnorexa [IOK
g p B p https://m.edsoo.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B 1I€H bubnmoreka [JOK



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

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U OEUCTBVYIOIIEE buGnuorexa [IOK
A a yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
46 Pe3oHaHC B DJIEKTPUYECKON LIENU buGnuorexa [IOK
p H https://m.eds00.ru/087506df
47 Pemienne 3agau bubmorexa [OK
https://m.edsoo.ru/al6836a4
Uneansupni Tpancdopmatop.
48 ITpousso CTBE ne(be paqa Hp buGnuorexa LIOK
p a - TTEpeAl . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBTYypa I/ICHOJ‘ILBO]_f»)aHI/IHp bubmotexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
bubmmoreka IIOK
50 Pemenue 3agau
a https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 Pemenue 3amau
A https://m.edsoo.ru/7cab5918
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 10 TeMe "DIEeKTPOMarHUTHEIE Bubmorexa IOK
" p https://m.edsoo.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKHUX BOJIH but6mmoreka [IOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
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https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEpUCTUKH 3BYKa bubmmorexa LIOK
Y. AGPAKIEP Y https://m.edsoo.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.eds00.ru/7380038f
bu6nunorexa LIOK
57 P
clieHie sajad https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3nydeHue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMAarHUTHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/49be11%e
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIBI paIuOCBS3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9196f18
OKPY’KaOIIeH cpeibl
6 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus 1 BoHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHNE
64 3aKOHA MPSIMOJIMHEWHOT O bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK



https://m.edsoo.ru/d9ae1000
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67 3aKOHOB OTpaxke eJIOMJIE
HOB OTPDRCHIA H NPETOMICHHA https://m.edso0o.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuoreka [{OK
68 cBeta. CI0KHBIA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
OIITHYECKas CUjla JIMH3bI https://m.edsoo.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUEeHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHU, IMOIIYUYAEMBIX C bubnmorexa [IOK
p ’ ya https://m.edsoo.ru/5a868109
IIOMOIIIBIO JTUH3
bubnmorexa LIOK
72 I'na3 xak omrudeckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 i} I/IMeHI/IMO)sTI/I Fe(l;)MJ;T HYECKOU bubnnorexa [IOK
p p https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HUCcIepcus cBeTa
A p https://m.edsoo.ru/lel6eccbe
b K
76 Wurepdepennus cera nommorexa [0

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [{OK
78 Petteitte safa https://m.edsofru/3061de2b
bubnuorexa [{OK
7 lpumenenue uTepdepertun https://m.edsogm/6686dbc8
bubnnorexa [IOK
80 Jludppaxuus caera https://m.edsoc])_].;ru/ 12ed04b5
. JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnnorexa [JOK
82 Pemenne sana- https://m.edsofm/d58c4l la
23 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK
https://m.edso0o0.ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.edso00.ru/0b36363d
26 O06o0menne u cucTeMaTr3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1pl npuMEeHUMOCTH
28 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIbHOCTH
89 IToctynatel ciennalbHON TEOPUU bubmmoreka [JOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56105¢cb

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

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUTUHBI
91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HMMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbI bubmorexa HOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEIIOBOE U3JTYyUYEHUE bubmorexa HOK
Y https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
94 3 B
AKOH CMEHICHIT BHHA https://m.edsoo.ru/1¢5{f752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96 C)
HEPIA 1 HMITYTC QOTOHa https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bubmuoreka [JOK
CroneroBa. 3akoHbl hoTodhdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111
" " bubnuotexa [JOK
98 dotorddekra. "KpacHas rpanuia
https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleOeneBa https://m.eds00.ru/64b41966
100 BonHoBBIE CBOMCTBA YaCTHI] bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

bu6nunorexa LIOK

101 bpoiiiust u pasmepe! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALUM IBUKYIICHCS YaCTULIbI
102 KopnyckynapHO-BOJIIHOBOH AyaIU3M bubmorexa OK
PIYCKY AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6moteka [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka u3MEpeHUH B MUKPOMHPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N ped https://m.edsoo.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 P
CUICHHC IpaduICCKHX 321124 https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
106 P
CLICHHE PaCctCTHBIX 3a/1a4 https://m.edsoo.ru/ee9b3182
KonTposabHas pabora o Temam: Bu6 110K
HOIuoTeKa
107 "O CTO", "K -
CHOBH\, ’ "OpHyCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. IImanerapnas Mojens aTomMa bubmorexa HOK
: p 8 https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 11 b
OCTyJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei bubmmoreka [JOK
3HEPIrUM aToMa BOIOpOAa https://m.edsoo.ru/cf74bl1a
CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK

111

U3JIly4eHHUE CBETa

https://m.edsoo.ru/f945d85¢

112

Jlazep

but6mmoreka [IOK



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

113

Hyxiionnas mozens sapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IOEIKTI/IBHOCTB

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

bubnunoreka LIOK
https://m.edsoo.ru/34adasSde

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

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

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! yrpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

VCCIIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIBHBIE B3aUMOJECHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanmapTHON
mozenu. KBapk-ritooHHas Mozenb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozaenu. TéMHast maTepus U TEMHAas
sHeprus. EnuncTBo husmveckoit

KapTHUHBI MUPA

bubmmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edsoo.ru/l1ac08a5b

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

118

OTansl Pa3sBUTHUA aCTPOHOMHU.

bubnunoreka LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.eds00.ru/39¢c44028
HCCIICIOBaHNI
CoBpeMEHHbIEC ONITUYECKUE
bubnuoreka [{OK
120 TEJIECKOIbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
. bubnuorexa [JOK
121 SIpKUE 3BE31bI, IUNIAHETHI, KX BUAMMOE
https://m.edsoo.ru/aac588eb
IBHKEHHE
Conneuynas cucrema. CoJHIie.
bubnunoreka LIOK
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK
. https://m.edsoo.ru/22748eb4
sHeprun CoJlHILIA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmmorexa [TOK
., P p o P \ https://m.edso00.ru/42169944
CHEKTPaIbHBIN KIacC — CBETUMOCTh
. bubnuoreka [{OK
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MIPOUCXO0KICHUH U 3Boronnn ConHia https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbIE NLIPHI B bubnnorexa [IOK
- ep AbIP https://m.edsoo.ru/7cd10a0a
sIpax rajJaKkTUK
127 Bcenennas. Pacinpenue BeeneHHoi. bubmmoreka [JOK

3akon Xab6mna. Teopus bonbmioro

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



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

B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

®uU3nYeCcKui MPaKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cunbl AMiiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MAarHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCKuil TPAKTUKYM 110 TEME
"UccnemoBaHue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue sSBIECHUS
camouHaykiun" i "COoopka Moaesu
AJIEKTPOMArHUTHOIO reHeparopa”

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

Du3nyecKuil MPaKTUKYM 110 TEME 1

but6mmoreka [IOK



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

"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

135

Pu3n4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYXUHHOM MasiTHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccnenoBanue nepeMeHHOTO TOKa
Yyepe3 MOCIIeI0BaTeNIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTyIlIKy U pe3uctop"”
win "HccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmmoreka IIOK
https://m.edsoo.ru/b100661a

138

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenune mokasaresns mpeoMIIeHus
crexna" wim "[lomyyeHue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"

bu6nmorexa LIOK
https://m.edso0o0.ru/42569¢eal

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccmenoBanne 3aBUCHMOCTH
(OKYCHOT0 pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

Du3nyecKuil MPaKTUKYM 110 TEME
"Habmonenne nudpakmmm,

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



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

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCKul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

bubnunorexa LIOK
https://m.edsoo.ru/63756¢c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916182

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb&

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
nin "M3ydenue nornomieHus o6era-
YacTHI] IFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habaromenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUN AJIs OTIpEACICHUs
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

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



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

co3Be3iusi CeBepHOro Mnosymapus u
spkue 38€3a61" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3HBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMMYECKOM, TEXHOJIOTHYECKOM,
. . https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7¢
KapTUHE MHUpa
O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
OPMHUPOBAHUH MPEJICTABICHUN O
148 inﬁancxoﬁ Ka TEIHe MHpa, MECTO bubamorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O MPUPO/IE
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorexa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3 AL
. " bubnuorexa [JOK
152 3HaHu# 1o Teme "CraTthka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482¢



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

O00011eHUE U CUCTEMATU3ALMS

o Bubnuorex K
153 3HAHUU 1O TeMe "3aKOHBI COXPaHEHUsI uomorexa O
B MexaHUKe" https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo TeMme "OCHOBEI htPtI H/I//IOTC(Il(a I Jeddd0cas
s://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KHUHETUYECKOU Teopun” P
O000I11IeHNE U CUCTEMATU3AIUS By OK
155 3HaHU 110 TeMe "TepMoauHaMuKa. nosoreka 11
TeIUIOBbIE MALIHEL" https://m.edsoo.ru/c63f7c10
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bu6nmnorexa LIOK
cocTosHus Bemiectsa. Da3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHNE U CHCTEMATH3AIINS G OK
N oTe
157 3HaHUU IO TeMe "DIIEKTPUIECKOE nosmotera Il
Hoe" https://m.edsoo.ru/3bf0def9
O000111eHNEe U CUCTEMATU3ALIS G oK
N . o
158 3HaHui 1Mo TeMe "IlocTosHHBII nbnuorexa I
STEKTpHYCCKHi TOK" https://m.edsoo.ru/71453ee6
O00011eHNEe U CUCTEMATU3ALIS Bt oK
159 3HaHUi 1o TeMe "TOKM B pa3nM4HbIX nomorexa 11
cpenax” https://m.edsoo.ru/3d40077a
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O000mIeHHE U
. bubnunoreka K
161 cucTeMaru3alys 3HaHuM 110 TeMe nbmmotexa L0
"I EKTPOMATHHTHAS HHYKIHS" https://m.edsoo.ru/053e2248
162 PesepBHbIil ypok. O6001IeHNE 1 bubnuoreka [JOK



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

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBueiit ypok. O600mIeHNE U

163 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe bubmorexa HOK
, 5 https://m.edsoo.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O6001IeHNE 1
L64 CHCTEMAaTU3alMs 3HaHUH 110 TeMe bubmuoreka [IOK
"MexaHU4YecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O000111€HIE U
P P . bubnuoreka [{OK
165 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurlii ypok. O000111€HIE U
P P . bubmmoreka IIOK
166 CHCTEMAaTU3alMS 3HAHUH T10 TEME
" " https://m.edsoo.ru/5beclc65
OcnoBel CTO
PesepBnbiit ypok. O600meHwe 1
P P . bubmmoreka IIOK
167 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayann3m
Pesepenbiit ypok. O6001meHne u
P P . bubnuoreka [{OK
168 CHCTEeMaTH3alMsI 3HaHUH 110 TeMe
" " https://m.edsoo.ru/1£511654
®duszrka atoma
PesepBHslit ypok. O000IeHHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHbIil ypok. O600IICHNE 1
P P . bubmuorexa [{OK
170 CHCTEeMaTH3aIlMsl 3HaHUH 110 TeMe

"OnemeHTH! acTpoduzuku”

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



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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
00pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YYCHHBIX (DH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPIBIX TEIl,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — IMPU pPEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJMHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOeE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIU3allus, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly IapaMeTpaMM COCTOSIHUA ra3a B M30IpoLeccax; 3JIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~ TEJla, KWUHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OIKUCAHUU
MPAaBWIbHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYIIbI, CBSA3BIBAIOLINE JIAHHYIO
(bu3nUecKyro BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCIOJIB3Ys (PU3MUECKHUE BEJTMUMHBIL: JaBJIEHUE ra3a, TeMIlepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYI,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3yEMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIBI, HAXOJIUTh
(dopMyIbl, CBS3bIBAIOIIME TaHHYI (DU3MYECKYIO BEIMYHMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TPUHIUIIBL 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHHS
UMITyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUUYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
IEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M yCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATb OCHOBHBIE IPUHUUIBl JEHCTBUS MalllMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpu 5TOM
dopMyspoBath mpobiaeMy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MONYyUYEHHOW  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIIeI0BaHUS

CobmroiaTe mpaBmiia 0€30MacHOro TPyda MpU MPOBEIEHUN UCCIETOBaHUI B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Yy4eOHO-HCCIEeI0BaTeNbCKOW U
MPOEKTHOM AESITENFHOCTH C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3aa4i BBIOUPATh (PU3UYECKYIO MOJEINb, BEICTATh (PU3HUECKUE BETUYHHBI
U QopMyIbl, HEOOXOAMMBIE Il €€ peIlIeHHUs, MPOBOIUTH PaCuEThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICTIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TOIYJIIPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJI/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KMKE B MOBCEIHEBHOW KH3HH
st obOecrieueHrss 0O€30MACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0pPOBbSI M COOJIFOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAroIIei cpere

PaGoTarh B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh 00SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYyallMsSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEINEeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JI€JIb AaTOMHOTO sJIpa MPpH pelIeHnH (PU3NUecKux 3aaau

11.3

Pacnio3naBath (u3nueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (M3UKH: DIICKTPUYCCKAs
POBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJSI HAa TMPOBOJHHK C TOKOM MW JBHIKYIIMHCS 3apsin,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIus,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBETOBOE NaBiICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA,  ©CTECTBEHHAas W HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLOUS MAarHUTHOro 1ojs, cuiua Awmmepa, cwia JlopeHna,
MHIYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuja
TOKa B Ipollecce TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
(GoKycHOE pacCcTOSIHME€ M ONTHYECKas CHJa JIMH3BL, TPH OMHMCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
0003HAUCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYEeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrus M MMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3blBaTh (POPMyJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU, BEIUMCIISTH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHbI [OCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; mpu 3TOM pas3IuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTu)
PUMEHUMOCTH

Onpenensatb HampaBJI€HUE BEKTOpPAa HWHAYKIUMHM MAarHUTHOTO  IOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaEMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BrimongaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

OcyuiecTBiIsITh MpsIMblE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOfICTB u
1abopaTopHOTro 000pYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ysl (U3MYECKUE 3aKOHBI M MIPUHITUITBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1auu BHIOMPATh (PU3UYECKYIO MOJICIb, BBIICIATh (PU3MUECKHUE BEITUYHHBI
U QopMyIbl, HEOOXOAMMBIEC JUIsi €€ pelIeHUs, MPOBOIUTH PacCUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM M TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TONYYEeHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
AHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO

OOBSCHATh MPUHIMIBI JEHCTBUS MalIMH, NPUOOPOB U TEXHHUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 HCMIOJIb30BaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeopeTUUecKHe 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUISI COXPAaHEHHS 3/J0pPOBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMIOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COLMATIBHBIX POJIEH,
MJIAHUPOBATh Pa0OTy TPYIIIbI, PAllMOHATIBHO PACHpENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUdaX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYaCTHUKOB TIPyIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHMSI OKpY XKarolero Mupa. Pons sxkcriepumenTa
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.
DKcIepuMeHT B (pU3UKe

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
npoueccoB. Hayunesie rumnore3sl. PuU3HUECKHE
3aKOHBl M TEOpHM. ['paHUIBl NPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  Hay4yHOH KapTHHBI MHpa, B
NPaKTHYECKOH EeSITeNbHOCTH JIIOeH

MEXAHUKA

2.1.1

#i#HPari#KMHEMATHUKA

Mexanuyeckoe — aBukeHue.  OTHOCHUTEIBHOCTh
MexaHudyeckoro aBmwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIWKEeHUE. ['paduku 3aBUCUMOCTH KOODPJIMHAT,
CKOPOCTH, YCKOPEHMS, IyTH H MEepeMEUICHUS
MaTepUAIbHON TOUYKU OT BPEMEHU

2.1.4

2.1.5

2.1.6

CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO
HagcHUs

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuudeckue YCTpOﬁCTBaI CIIMAOMCTpP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHne COOTHOIIEHMS MEXAY




2.2

2.3

My TSAMH, IIPOWICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3ydeHue ABHMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

#iHPari### IUHAMUKA

22.1

222

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMn cynepno3uiy cui

223

Bropoii 3akoH HproTOHA 1711 MaTEPUAIBHON TOYKU B
unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS! IPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

229

[TocrynaTenbHOE W BpamlaTeIbHOE  JIBHIKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAaIllCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

Texuuyeckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJIBKMX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JIehopMUpyeMoit
MPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

###PartH##3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

232

233

NMnynec  MarepuanbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOUEK. IMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaneHus nMmiyibca B ICO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




234

MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUpPOBaHHOM MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

[loTeHnmanbHEIC 1 HCIMOTCHIUAJIBHBIC CHIJIBI. CBi13p
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHUYEeCKOH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPAaHCHUA MEXaHUYeCKOH SHEpIrun

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOWCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
##HPar###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOe JBUMKEHUE.
Huddyszusa. Xapakrep ABMKSHUS U B3aUMOJICHCTBHS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEUIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETHYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30Xxo0pa, n3obapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KOMHare. MccienoBanue 3aBMCHUMOCTH
MEXJy IapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTEMA. BuyTtpennss
SHEPIUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.23

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4yeHHe. TeIUI0EMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

324

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpuHIUIIBL NEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue ynenbHOI
TEIJIOEMKOCTH

33

#i#HPart## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

332

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas ¥ OTHOCUTENIbHAS BIaXXHOCTh BO3yXa.
Haceliennslii nap

333

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasienus. Cyonumanus
3.3.5 YpaBHeHUe TEIIOBOTO OanaHca
Texuuueckue yCTpOMCTBa: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYyUYEHHS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  4HCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###HPartt## O JIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DJeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpuyeckoro mois. IlpuHnun cyneprno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTD
OnextpoémkocTb. KonzaeHcaTop. DNEKTpPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOH/JIEHCAaTOpa
Texnuueckune YCTpOMCTBA: AJEKTPOCKOI,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHICHCATOPA
H#HPar##HITOCTOSIHHBIN DJIEKTPUYECKMI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cuna Toxa.
4.2 ITocTosiHHBIN TOK
422 Hanpsioxenune. 3akon Oma i1 y4acTka Henu
423 DnexkTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJICIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAaHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH Jlxoyns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiaBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

428

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

HOJIYHPOBO,Z[HI/IKI/I. CoOcTBeHHasT H IMpuMecCHasd

MPOBOAMMOCTh TMOJYIPOBOAHUKOB. CBoiCTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

4.2.11

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuyeckue ycTpoNCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JJIEKTPOHArpPEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIYITPOBOTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHune CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHThI COIEPKAHUS

SJIEKTPOAMHAMUKA

#i#HPari#H#MAT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S MHAYKINA




IlocTossHHEIE MAarHuThbL. BzaumojaerictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUU.
439 [Ipunnun cynepno3unmu. JIMHMM — MarHUTHOM
e vHAyKnuy. KapTruHa TMHAN MAarHUTHOM MHAYKUWA
TOJIsI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJsl IJIMHHOTO TMPSAMOro MPOBOJHUKA W
433 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYLIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJTyJib U HallpaBJICHUE
Cuna Jlopenna, e€ MoIylnb W HampaBlICHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHOM UHTyKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
o uryknuu Papajest
Buxpesoe snexrpuueckoe nozie. 3C unaykuum B
4.3.9 IIPOBOJAHMKE, JBMXKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenune camowHaykiuu. DJC
o CaMOMHIYKIIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYUIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHu4YecKrue yCTpPOUCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS TIeYhb
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MoJIsl KaTylIKK ¢ TOKOM. VccrenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sBJICHUS  DJIEKTPOMArHUTHOM
WHIYKITAH
5 KOJIEBAHUA 1 BOJIHBI
##HHPart#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebartenbnas cucrema. CBOOOIHBIE KOJNEOaHUS.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuInTy1a ¥ (aza KoeOaHui
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4ECKUN MasTHUK
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YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  JUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYIBl  KoJieOaHMA
MCXOJIHOM BEJIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHMi
€€ CKOPOCTU U YCKOPECHHUS

KonebarenbHblii KOHTYD. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIBHOM
Koe0aTeIbHOM  KOHTYpe. AHAIOTHS — MEXIY
MEXaHUYECKUMU U AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa

3akoH COXpPaHCHUA OHEPIrun B nacaJibHOM
KOJIeOaTeIbHOM KOHTYPE

BrinyxaeHHbIC MEXaHUYECKHUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BriHyXIeHHBIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAAIBHBIN NTEPEMEHHBII
TOK.

5.1.10

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
notpelieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJACTBE
AIEKTPUUECKOMN DHEPIUH. Kynberypa
HCIIOJIB30BaHUs JIEKTPOIHEPTHH B TMOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuyeckue YCTpOMCTBA: celicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTHueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJeOaHMii rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LEMH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U PE3UCTOpa

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanudeckue BOJIHBI, YCIIOBHS
591 pacnpocTpaHEeHHUsI. [Tepuon. CkopocTb
pacnpocTpaHeHus U JIMHA BOJHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI
599 ###Par###t  Uatepdepenumst wu  audpakmust

MEXaHUYCCKUX BOJIH
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3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIy4YEHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTaMs
BeKTOpOB E, B 1 v B 21€KTpOMarauTHONW BOJIHE B
BAKyyMe€

5.2.5

5.2.6

5.2.7

CBolicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3W U TEIEBUICHUS.

Pannonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXKaromlei cpebl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TEJIeBU30D, aHTeHHa, TenedoH, CBU-neus

53

5.3.1

H#iHPariH##OII TUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBEeTa B
onHopoaHou cpeze. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pa’keHHi B INIOCKOM 3epKalie

533

534

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbin
YIOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

53.5

Hucnepcus cBera. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

53.6

Cobuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOKyCcHOE pacCcTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaronux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BElIMUCHUE, JaBaeMOe JTNH30H

5.3.7

53.8

IIpenenst NIPUMEHUMOCTHU F€OMETPHUYECKON
ONTHUKH

Wntepdepenius cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYyMOB "
MUHHUMYMOB B HHTEP(QEpPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Judpakuus cera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCHMYMOB IIPH

339 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (DPpaKITMOHHYIO PEeIETKY
5.3.10 [Tonspuzanus ceera
Texuuueckue yCTpOMCTBa: OYKH, nyna,
5311 ¢dboToanmapar, MIPOCKITMOHHBIN ammapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOUT
[Ipaktnueckue paboTel. M3mepeHue mokazaTemns
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o00pakeHui B auH3ax. HaOmonenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpUH OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BAaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p  Macchl C DJHEPrMe M UMILYJIbCOM
CBOOOJHON YacTULbl. DHEPIusl MOKosi CBOOOJHOMN
YaCTHLIBI

7.1

KBAHTOBAS ®U3UKA

H##Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBS3M SHEpPruu
¢oTOHA € €ro 4acToTod. DHEpPrusi U HMILYJIbC
¢dboTtona

OtxkpeiTHE U uccnenoBanue Gororpdexta. ONbIThI
A.T'. CroneroBa. 3akoHsl hoTodddexTa

VpaBHeHue OiHITeiiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorospdexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIeGenesa

XUMHYECKOE NeHCTBUE CBETA

Texuuueckune YCTpOHCTBa: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUE ATOMA
Mopenbs atoma Tomcona. OnbiTer Pezepdopaa mo
MCCIIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJI€eJIb aToMa




7.2.2

IToctynmarer bopa. HM3myueHue u IOIIIOLICHUE
(GbOTOHOB TpU MEepexo/ie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyroil. Buabl cnektpoB. CroekTp
YPOBHEH 3HEPruu aTomMa BOJI0poaa

7.2.3

BosiHoBbIE cBoOMicTBa yactul. Bonubl ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  H3JIyUYCHHE.
Y CTpoiicTBO M IPUHIIHI PabOTHI JTa3epa
TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpaLAH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
nsnyuenus. CpoiictBa anb(a-, Oera-, ramma-
u3NyueHus. BnusHue pagnoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykionHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paInoaKTUBHOTO pacrajia

DHeprus CBsI3U HYKJIOHOB B siipe. SIiepHble CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE IMO3UTPOHA.
@yHIaMEHTAIIbHbBIE B3aUMOICHCTBUS
TexHuueckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siiepHbliit peakTop, aToMHas bomba

7.3.10

[IpakTueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

83

ConueuHass cucrema. [lmaHeTsl 3€eMHOWM TpYIIIbI.
[InaHeThI-rUraHThl U UX CIYTHHUKHU, KApJIUKOBHIC
riaHeTsl. Mansie Tena CoTHEYHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIreparypa, 1504
B3aUMOCBs3b. /lnarpaMMa «CeKTpajbHbIN KJI1ACcC —
CBETUMOCTB). 3BE311b1 TJIaBHOU
MOCJICIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB)» JUTSL 3BE3] IJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##Par###BuyTtpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKIACHUN
u sBosroruu CojHIIa ¥ 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyte — Hama [anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupenenacHue 3BE31, ra3a
u neud. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas noICHCTEMBI
["amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble AbIpHI B sA/1pax rajlakTUK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoit, teopus bosbmioro B3psiBa. Mozaeib
«ropsiueii Beenennoii». PenukroBoe usiryueHue

MacuirabHast CTPYKTypa Bcenennon.
MeraraakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun (1)PI31/I‘-IGCKI/IMI/I IIOHATHUAMU n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
3 (rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI, ~ WCTOJB3ys  OCHOBHBIC  TIOJOKEHHS,  3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH pPACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  pEeHIeHUus ¢  Y4ETOM  TOJYyUYEHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
6 3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIbHOCTH  C  UCIOJIb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opytoBaHUS

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPHUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHKA

Mexaandeckoe JBUKCHUC. OTHOCHUTEIILHOCTD

MexaHnyeckoro asrmxkenus. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CxopocTb MaTepUaIbHOW TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 U =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEepeMCIICHUA U ITYTU MaTepHaHLHOﬁ TOYKHU

MIpU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 1O IrpaduKy




3aBUCHUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
1.1.4
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Vout
()
0
+
1.1.5

ox

Uy (t) — vg,, = const

(®)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B OJTHOM HAIIPABICHIIN IVIE S =

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo °

Q Xo ";—

JIBm>xeHue Tesna, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:

LA




[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

v (t)=v, +gr=y,sino— g

{
{gl. -0

g, =—g=const

Kpuonunelrinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH 10 OKPYKHOCTH.
VYrii0Bas v TMHENHHas CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOoCTpeMUTEIPHOE YCKOPCHHUE TOYKH:

Ay =7:w2R

uc

R
. [lonHoe yckopeHue MaTepHaibHONW TOUKH

1.2.1

1.2.2

Teépnoe Teno. [loctynaTensHOE 1 BpalaTebHOE

JBUKCHUC TBép,Z[Ol"O TCJIa
TMHAMUKA

WNuepumaneHple  cuctemsl  orcué€ra. [lepBslii

Herorona. [Ipuniun otHocuTensHOoCTH [Nanunes

Macca tena. IImoTHOCTE BeliecTBa:

3aKOH




©
I
<13

A

Cuna. [IpuHIun cyneprno3uiuu CuiI:

-

FpaBHo,qeﬁCTB = Fl + F2+- -

paBHOJEHCTB

1.2.3




Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

I -

F1 = maq

1.2.4




Ap = FAt

1.2.5

A

p

F
At
npu

F = const

F

const
_—{
Flj! Fy,

Tpetuii 3akoH HproTOHA 1711 MaTepUaibHBIX TOYEK:

-

Fiy = —Fp




12

21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEYHBIMU MAaCCaMU PaBHBI
mim,

F=6—5




Cujia TSDKeCTH. HGHTp TSDKECTH Teja. 3aBUCHMOCTE CHIIBI

TSOKECTM OT BBICOTBI h HaJl ITOBCPXHOCTHIO IIIIAHCTBI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHUE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
™
UN
1.2.8
Cuna TpeHus nokos:
Ep < pN

TP

AN




Koadduuuent tpenus

[aBienue:
in
P=%
p
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
1.3.1
F
OTHOCUTEIIBHO  OCH, Mpoxoasmed uepes Touky O
NEPIEHIUKYIISIPHO PUCYHKY
1.3.2 IlenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUAIBHBIX




TOYCK:

- myry + myry+...
Tu.M. =
m; + my+...

7’
.M.
m
1
+
m
2
+
m




B opHOpOIHOM T071€ TSXKECTH

(g = const)




const)

LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M;+M, +...=0

1.3.3 .
|F+Fy+...=0
HHHPar###
3akou ITackans
1.3.4

HaBnenue B xuakoctu, nokosiieiics 8 UCO:

P =DPo +pgh
p
###HPartH#t P
1.3.5
0
_l_
pgh
3akoH Apxumena:
FApx = ;PBBITeCH
F
HHParfHH#
1.3.6

Apx




1.4

HHHP artH#
1.4.1

BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosrcs B UCO, To

FApx = ngBbITECH

Apx

pgV

BBITCCH

VYcnosue miaBaHus e
3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MaTeprabHON TOUKU:

p=mv




HNmMnynbece cucreMsl! Tei:

- - -

p=p+pt+..

p

p

HHPartHH :
1.42

+




3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHELLIHAt-I_' -

A
p
A(
HithParfH
p
1.4.3
1
+




1BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(p1 + po+...




, €CITN

- >

FlBHeLLIH + FZBHeLuH+- e




1 BHEIITH

2BHEIIH

PeaxkTtuBHOE NBUXKEHUE

F
\<ﬂ(§(x‘

HHHPart#

1.4.4 PaboTa cuiibl Ha MAJIOM TIEPEMEIIICHHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
«

1.4.5 )

MOIIHOCTh CUIBI:

€CJIN 3a BpEMA




At

At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIHOCTD CHJIBI
Ad
P=— =F-p-cosa
'&I Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

EK]/IH -

2 2m

KHAH

my

2m




3aK0H U3MEHEHUSI KHHETHYECKOU OHEPIUH CUCTEMBL

maTtepuainbHbix Touek: B MICO AExkun = A1 + A2 + ...

HOTCHHI/IaJ'ILHaﬂ OHEPIu-i:
JJIA TIOTCHI U AJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1noTeHI

1.4.7

210TEeHI]

AE

MOTEHI]




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EHOTeHu =mg h

TTOTEHI]

mgh

[ToreHnmanpHast SHEPTUA YIPYTo AeHOPMUPOBAHHOTO
Tena:

kx?
E HOTeHL — T

IIOTCHIY




1.5

1.4.8

1.5.1

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Euex = Exum T Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYKH.
Avmmmtynga u  ¢daza konebanmii. KuHemarmueckoe
OINMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEILIEHHE U3 PABHOBECHSI.

JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,

ma

X
_IOC,
i (]

k = mw?

k

mao

. 9TO 3HAYHT, YTO




—kx.

DHepreTuyeckoe OIHCaHue (3axkoH COXpaHEeHUs

MEXaHUYECKON IHEPTUN):

CBs3p aMIUIMTYAbl KOJE€OAHUI CMEIIEeHUs MaTepuaibHOU
TOYKH C aMIUIMTyJaMH KojieOaHud e€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon 1 yactoTa KoeOaHU:

r=2_1
® vV

[Teproa Manbix CBOOOIHBIX KOJIEOaHMM MaTEeMaTHUECKOIO

MasiTHUKA!
1.5.2 i
T=2xn|—
g
[Tepron cBOOOIHBIX KO€OaHUI NPY>KUHHOTO MasiTHUKA:
m
T=21n T
153 Beinyxnennsle  koneOanus. Pe3zonanc. Pe3onaHcHas
KpuBas
Ilonepeunble w1 mponosibHble  BOJHBL.  CKOpOCTH
pacrpoCTpaHeHus U JUIMHA BOJIHBIL:
1.54

v
A=vl =—
v




Wutepdepennyst u audpaxiust BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISAPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHusi ra3oB, JKUIKOCTEM W TBEPIBIX TEIlL
[Tycts TepMoauHamuueckasi cucreMa (Teno) cocTouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m

vV=—=
Ny




rac

— 4ucio ABOrajapo, m — Macca CUCTEMBI (Tena),

u
U
— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TeruoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anmopeiicTBre yacTHIl BEllleCTBA
2.14 Juddyszusa. BpoyHOBCKOE TBUKECHHE
2.1.5 Mopenb naeansHoro raza B MKT

CBs3b MCXKAY JaBJICHUEM U CpCIIHGfI KHHETHYECKOM

3HeereI>’I MMOCTYIaTCJIbHOT'O TCILJIOBOI'O JABUXCHUSA




MOJIEKYJI UJI€albHOTO0 Ta3a (ocHOBHOE ypaBHeHre MKT):

(me*| 2
n|—|=n-.
L 2 3

1
=—mnv° =
D 3

E]I‘ﬂ__.

- 2
3

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

TL:V

- KOHLOCHTpAalusg MOJICKYJI

2.1.7 AbGcomoTtHas Temneparypa: T =t +273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHed KHHETUYECKOU
DHEPrueil IMOCTYNAaTENbHOIO TEIUIOBOTO JIBMIKEHHUS €ro
MOJIEKYJI:
2.1.8 { 2
— (my 3
£_.=|—|=2kT
L2 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeHreeeBa — KianeHpoHa
BeIpakeHHe 11 BHYTPeHHEH SHEPTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH [lanbToHa JUIs 1aBJIEHUS] CMECH Pa3pEKEHHBIX Ta30B:

p=pt+p+..

i)




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJtekyJ1 N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P_ const
T

T

p

const

n3obapa (p = const):
vV
— = const

const




['padmueckoe npeacraBieHne u3omnporeccos Ha pV-, pT- u
VT- nuarpamMmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:
%4

14
— = t
T cons

pV

const

JJIA IIOCTOSIHHOI'O KOJIMYECTBA BEILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].Lll'lapa(T) B pHacmLunapa(T)
¢
2.1.14 =

p

HachIIIapa




(7)

(7

(7)

(1)

mapa

p

HachlIInapa

mapa

2.1.15

2.1.16

W3meHeHne arperatHblX COCTOSTHUI
Y KOHJIEHCALUsl, KUIICHUE )KUJIKOCTH
W3meHenue arperatHblx COCTOSHUM

H KpUCTaJlJIn3alnsa

BCIICCTBA: UCIIAPCHUC

BCIICCTBA: INJIABJICHUC

2.1.17

[IpeoOpazoBanme sHEepruu B (ha30BBIX EpPEXogax




2.2

TEPMOJNHAMUNKA

22.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpeHHss sHeprus

223

Temnonepenauya kak crnocod M3MEHEHUS BHYTpEHHEH
sHepruu  0Oe3  coBepuieHHss  paboTel.  KouBekius,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

224

KonnuecTBO TEIUIOTEI.
VYV neapHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

QS

cmAT

2.2.5

VY nenwpHast Teriora napoodpazosanus L: Q = Lm.
Y nenpHas TeuioTa miaBiaeHus A: O = Am.

VY aenbHas TemioTa cropaHus Tommsa q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Brruucnenne paboTel 1mo Tpaduky Tmpoiiecca Ha pV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUs3 + A1z = (Up — Uy) + Ag,

12




AU

12

12

(U

A

12

Anna6ara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

U

A

AU

12

228

BTOpOfI 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHECCChI




[Ipunuune! aeiictBus Ternossix MammuH. KIT/:

— Aﬂm — QHJI‘P_|QKM| =1_|Q!H:m|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T... —T,.. T
2.2.10 max N = Ny = —b =] =
Taars Tary
YpaBHeHHE TEIUIOBOTO OanaHca:
Ql + Qz + Q3+: 0

1

_l_

2
2.2.11

_l_




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzauuss Tel U €€ NPOSABICHUS. DJIEKTPUUYECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIM AIEKTPUYECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

B3aumopeiictsue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUITAEMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

Onektpuueckoe mnose. Ero neiictBue Ha 3JIEKTpUYECKHE
3apsiibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpo6ﬂbn71

TIPOOHBIH




[Tone Toueunoro 3apsna:

. q
E. =k -z
r
k
r
2
q
OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

[ToTeHIManbHOCTD AIEKTPOCTATUUECKOTO MOJIA.
Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — ¢2) = —qAp = qU.

12

q(¢

HOTGHHI/IaIII)HaSI OHEPIrusa 3apsga B JJICKTPOCTATHYCCKOM

oJIC:




AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_Y

q
¢
q
w

CBs3b HaHpﬂ)I(éHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJIHOTO 3JieKkTpocTatnueckoro mojst: U = Ed

[TpuHIUIT Cynepno3uiuu JIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+




<




ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH U Ha MIOBEPXHOCTH MIPOBOJHHUKA () = const
3118 JusnexTpuku B IEKTPOCTATUYECKOM oJe.
JusnekTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U
C
3.1.9
U




3.1.10

eC

DNeKTPOEMKOCTh IIIOCKOT0 KOHACHCATOpa:

£€yS
=20 = ¢(Cy

d

&e

HapaJIJIeJIBHOC COCAMHCHNEC KOHIACHCATOPOB:

q =q1+q2+...,U1 = Uz :"'!Cl'[apaJIJ'I_C1+C2+'"

BN




napat




[TocnenoBarenbHOE COCIUHEHUE KOHICHCATOPOB:

1 1 1
U=U;+Uz...,q1=q T =C_+C_+...
nocn 1 2




TI0CI




3.1.11

3Hepr1/151 3ap;1>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu*  ¢*
€T 2 2 T 2C

qU




cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuna Toka:
7=2q
3.2.1 A |40
ITocTosaubIi TOK: I = const
Jns moctossHHOrO TOKa q = It
) VYcnoBus cylecTBOBaHUS ANEKTPUUECKOT0 TOKA.
o Hanpsoxkenue U u OJIC E
3akon Oma aJ1g yJacTKa Ieru:
U
I==
3.2.3 R




324

3.2.5

QHGKTPH‘-ICCKOG COIIPOTUBJICHHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOJHUKA OT €ro AJIWHBI U

CceuCHMS. Y JCIbHOE COIMPOTUBJICHNUEC BCIICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

E =

ACTOpOHHl/IXCHJ'l

q




A

CTOPOHHUXCHJT

BHyTpeHHEee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa A1 TOJTHOM (3aMKHYTO# ) S1eKTPUYECKOM LIeTu:

E=1IR + Ir, orkyzna

Rr




HapaJIJICJIBHOC COCAUHCHUC ITPOBOJIHUKOB:
I=11+12+.,Ul=0U2=_,,
1 1 + 1 +
Rnapa}m Rl RZ h
R
mapat
1
3.2.7 =
R
1
1
+
R




HOCHCI[OB&TCJII)HOC COCOAMHCHUE ITPOBOIHUKOB!
U=Uul+02+..,11=12=..,
RHOCJI = Rl + R2+

IocI




3.2.8

Rt

Pa6ota snekrpuueckoro Toka: A = [Ut.
3akon J[xoynsa — Jlenia:
Q = I?Rt

&)

Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t

QS
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3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TerioBast MOIIIHOCTB, BbIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoOIIHOCTh UICTOYHHKA TOKA:

3.2.10

3.3.1

CBOOOJIHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, T'a30B.

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

MexaHnndeckoe B3aMMOIECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  MarHuTHOM — MHaykumu.  I[IpuHnun

Cyneprno3nuuu MaroHuTHbIX MOJIEH:

B = B1 +B2+




JlvHMM WMHAYKOMKA MarHuTtHOro nois. KaprtuHa nuHui
WHIYKIUU MATrHUTHOT'O HOJIS IOJIOCOBOTO u

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHA MAr"iuTHOrO IoJjigd AJJIWHHOI'O

332
OpsSMOTO  HPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHNE U BEJINYUHA!
F, = IBlsina
F
A
333
IBlsina

, TJA€ O — YI'OJI MCXKIY HallpaBJICHUEM ITPOBOAHNKA U BEKTOPOM




3.4

334

12

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

lglvBsina
TJI€ 0L — YTOJl MEXIY BEKTOpaMu

-

v

1

. HBI/I)KCHI/IG sapsmceHHoﬁ YaCTHUILIbI B OJHOPOAHOM MAarHuTHOM

rnosue
OJIEKTPOMATHUTHAA MHYKIMA




[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa

O
B
3.4.1
S
BScosa
7 B
4
G2
342 SBnenue sanekTpomMaruuTHOM HHAYKIMK. D/1C nHAYKIMH
3aKOH 3JeKTPOMAarHUTHOW nHaAyKuun dapazes:
AD
343 E=——— :_l:I:lir
At Af
\f\én‘
I
OJ1C uHAYKIIMU B IPSIMOM MPOBOAHUKE JUTMHOH 1,
344 JBHXKYILEMCS CO CKOPOCTBIO

-

v




(;ﬁ)

)

B OJTHOPOJIHOM MAarHuTHOM IoJje B:
| E; |I= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKJYy BEKTOPpOM Bu HOPpMAJIbIO

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPEBI

>
>

lnv




; €CIIH

1




TO

| E; |= Blv
|E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L D
1
L
1
3.4.6
()
,umu @ =LI.
Camounnaykuus. 9J1C caMoMHAyKIHU:
AT
B EL —H
—30
OHeprus MarHUTHOT'O TIOJIS1 KATYIIKH C TOKOM:
3.4.7 _ LI

W__
L=




3.5

3.5.1

2

LI

SJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'I663.HI/I$I B UACAJIbHOM KOJ'Ie6aTeJ'II>HOM KOHTypeI
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKy1a

2

LC
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3.53

354

3.5.5

CBs3p aMIIUTY/bl 3apsja KOHAEHcAaTopa € aMIUIMTYIOU
CWJIBI TOKa MpU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
Qonax = —
LY

3aKkoH COXpaHCHUA SHEPTHU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpeE:

Briny>keHHbIE 2JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc
[lepemennbiii  Tok.  [lpowsBoacTtBo, mepemada U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUH
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CBolicTBa QJICKTPOMAriuTHBIX BOJIH. B3aumnuas

= Cconst.

opucHTaluusl BCKTOPOB B SHGKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




156 [IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

361 [IpsamosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunblid uctouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=f

3.6.2

olp

S

3.6.3 [TocTpoenure n300pakeHHI B TUIOCKOM 3€pKajie

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino.

sinp.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHU .
c

Nagec = v

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

OTH




XoJ1 Ty4deit B Ipu3Me.

Vi =Va, My =T,
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH TMpU
MepexoJie MOHOXPOMATHYECKOTO CBETa 4Yepe3 TIpaHUILY

pasziena AByX ONTHYECKUX CPE/I:




3.6.5

ny,<n n,

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbINA yro IOJIHOTO BHYTPEHHETO OTPasKEHMS:
; 1 N2
Sinay, = ——=—
Norn ny

Sina

OTH




3.6.6

3.6.7

C06Hpa}omne h paCCCHBANOIIUC JIMH3BI. Tounkass nuH3a.

DOKyCHOE pACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D=-=
F
D
F
1
dopmysia TOHKOHN JTUH3BI:
1 4 1 1
d f F




VYBenuuenue, JaBacMoe JIMH30M:

h |f1
'=w="a




d #Tw

AN

F\ h

f

o

B cyuae paccenBaroniei JuH3bI:

3.6.8

1
D0O= F =—0,
D







3.6.9

3.6.

3.6.11

Xoa iayya, IPOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onrtuyeckoil ocu. [locTpoenue n3zobOpakeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. [ma3z  kak

OIITHYCCKAasa CUCTCMaA

Untepdepeniuss  cBera.  KorepeHTHble  HMCTOYHUKHU.
YcnoBus HaONIOJCHUS MaKCUMyMOB W MHHUMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBLIX UCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Judpakuus cpera. JudpakuuoHHas pemeérka. YcioBue
HAOJIIO/IEHUsI TJIABHBIX MAaKCHMyMOB IIpM HOpPMaJbHOM
NajIeHul MOHOXPOMAaTHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha pemeTKy ¢ nepuoaoM d:

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

dsing




3.6.12 Hucnepcus ceera

4 KBAHTOBAS ®U3MKA

4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

4.1.1 ['unore3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv

®oToHbl. DHeprus GpoToHa:

E=h _he_
=hv=—=pc




hc

pc

Nmnynse poTona:

=

hy




®orospdpexr. Omprtet  A.I.  Cronerosa.

doTtodrddekra

Ypasuenue DiiniTeiHa g Gotosddexra:

Eporona = ABBIXOJA + Eiyiumax,

(horona

ABBIXOHA
+

KUHmax

rae,

3aKOHBI




hv

¢doToHa
hv
A
he
hc
ABbeoga = hUKp = 1
Kp
BBIXO/a

Kp




Kp
he
KHUHmax
2
my
2

max

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

4.2.1

[laBiieHue ceera.
JlaBneHue  cBera  Ha  MOJHOCTBIO  OTPAXKAOILYIO
IIOBEPXHOCTb M HAa  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma
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[Tocrymarer bopa. M3nydenue u noriomeHne GOTOHOB TpH
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOW:

hv, = he =|E, -E

mnr -

m
“mn

423

4.3.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sjapa. M30Tonsl

432

PannoakTUBHOCTb.

Anbda-pacna;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,
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[TosutponHsIii B-pacnan:
A A 0=
sX—=- Y + je+ v,

M'amma-uznydenue

3aKkoH pPaaroOaKTUBHOI'O paciiaga:
-t

N(t) = Ny % 2T

N()

-t

ITycth m — Macca paAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy* 2T

m(t)
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Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYALIUXCA

Bri6epute yueOHbIe MaTepHabl

» dusuka, 10-11 knacc/ Kacesanos B.A., O011ecTBO ¢ OrpaHMYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHnoe odiectBo «M3aaTenbeTBo
«IIpocBemienue»

» dmsuka (B 2 gactax), 10-11 xmace/ I'eanenmeiin JI.O., BynaToa A.A.,
Kopuuneses 1U.H., Komkuna A.B.; non pegakuueit Opiosa B. A., O0miectBo ¢
orpaHn4eHHor oTBeTCTBeHHOCThI0O « BIMTHOM. JIaboparopus 3HaHU»;
AxrmmonepHoe oobmiectBo «M3aarenbctBo «lIpocBemenne»

» Gusuka, 10-11 kmace/ [Typsimesa H.C., Baxxeesckast H.E., Vcaes JI.A.; mox
penakiueii [ypeimeBoit H.C., OG1iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO

«JIPODA»; AktnonepHoe obmectBo «M3naTenscTBo «IIpocBemenney

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

1. 3amaunuk nms obmeoOpazoBarenbHbIX yupexaeHuii. dusuka 10 kmace. JI.O.
['eanenmreiin, JI.A. Kupuk, U.M. I'enbdrar. M.: Maemosuna, 2010.

2. Kupuk JILA., I'enpenmreiid JI.9., {uk FO.M. ®usuka. 10 ki1.: Metoanueckue
Marepuansl 1 yautens.- M.: Mnekca, 2005.

3. PemmkeBuy A Il. @usuka. 3amaunuk. 10-11 xi.: [Tocodue mis

o011eo0pa3oBareNbHBIX yuel. 3aBeaeHuit.- M.: JIpoda, 2002



. 4. Mapon A.E., Mapon E.A. ®u3uka. 10 kiacc: 1uakTHYE€CKUE MaTeprUaJIbl-
M.: Jlpoda, 2005.

5. Kupuk JI.A. ®usuka 9-11: CamocTosiTeIbHbIE U KOHTPOJIBbHBIE PaOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

. Kupas pusuka: odyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html 2.
VYpoku ¢usuku ¢ ucnonp3oBanuem Murtepuera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. duznka: KoJIeKIus onbIToB. http://experiment.edu.ru/

5. ®u3nka: 3MEKTPOHHAS KOJUICKIIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

6. KaTanor cceuiok Ha pecypebl o ¢usuke http://www.ivanovo.ac.ru/phys

7. becruiatHbie 00y4aroniye mporpaMMebl o Pu3uke

http://www .history.ru/freeph.htm

8. Jlaboparopusie paboTsl no ¢puszuke. Bupryanbabie 1ab0paTopHbIe paOOTHI.
http://phdep.ifmo.ru

9. Anumanus GpU3UYECKUX MpoIeccoB 00bsicHeHusMu. http://physics.nad.ru

10.®usznueckas sHumkioneaus http://www.elmagn.chalmers.se/%7eigor
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