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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma mo ¢usuke Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH ¥ TpeOOBaHMH K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHON IPOTpPaMMBl,
npencrasieHubix B @I'OC COO, a takke ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCIHTAHUS H
Konnernu npenoaaBanus yaeOHoro mpenMera «Dus3uka» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoi
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTENIbHbIE POTrPaMMBbI.

[Iporpamma 1o ¢usuke omnpezaenser o0sf3aTeNbHOE NPEAMETHOE COACPIKAaHUE, YCTAHABIHBACT
PEKOMEHyeMYI0 TIOCJIEIOBATEIbHOCTh HW3YyYCHHS TEM W pa3JelioB y4eOHOTO mpeaMeTa ¢ y4EToM
MEXIIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuaromuxcs. [IporpamMma mo ¢usuke ma€T MpeACTaBICHHWE O LEJIX, COJIEpXKaHHWU, OOLIeH CTpaTeruu
oOyueHusi, BOCHMTAaHHA W pa3BUTUS OOyyaromuxcs cpelacTBamMu ydeOHoro mnpeamera «®Dusmka» Ha
yriyOnEHHOM ypOBHE.

N3yuenue xkypca Gu3uku yriiyoaéHHOTO ypOBHS MO3BOJISIET Peain30BaTh 3a/1a4M Mpodeccu OHaIbHON
OpHEHTAIINH, HAMPABJICHO HA CO3/IaHUE YCIOBUMN JUISl MPOSIBIEHUS CBOUX MHTEIIEKTYalbHBIX U TBOPUECKUX
CIOCOOHOCTEN KaKIbIM OOy4arolUUMCsl, KOTOpble HEOOXOAMMBI JUIsl MPOJOJDKEHHs 00pa3oBaHUS B
OpraHM3anusax NpopecCUOHAIBHOTO 00pa30BaHUS MO Pa3IUYHBIM (PU3UKO-TEXHUYECKHUM U HHKEHEPHBIM
CHEIHAIbHOCTSIM.

B mporpamMme mo ¢usuke onpeaensioTcs IUIAHUPYEMble pe3ylbTaThl OCBOEHHUS Kypca (pU3MKu Ha
YpOBHE cpelHero oOmiero oO0pa3oBaHus: JIUYHOCTHBIE, METalpeIMETHbIE, PEAMETHbIE (Ha YriyOI€éHHOM
ypoBHe). Hay4HO-MeTOM0JIOrM4YecKoil OCHOBOM i pa3paboTku  TpeOOBaHWUW K  JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U TPEIMETHBIM pe3ylbTaTaM OOydaroluIuXcs, OCBOMBIIUX IMPOrpaMMy Mo (u3MKe Ha
YPOBHE cpefHero oOuiero oOpazoBaHMs Ha YrIIyOJEHHOM YpPOBHE, SBISIETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJXO/.

[Tporpamma 1o ¢u3HKe BKIFOYACT:

IUTAHUPYEMbIE pe3yibTaThl OCBOEHMs Kypca (U3MKM Ha YriayOl€HHOM YpOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YJIBTAThI IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3nkay no rogaM oOy4eHus.

[Iporpamma mo ¢u3uke MMeeT NPUMEpPHBIM XapakTep U MOXET ObITh HCIOJb30BAHA YUYUTEIIMHU
(bU3UKN A5 COCTABICHHSI CBOMX pab04MX ITPOrPaMM.

[Iporpamma 1o ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO HWHMIMATHUBY Y4MTENEeH M IPeJoCTaBisIeT
BO3MOKHOCTH JUI pealM3alliy pa3IMyHbIX METOJMUYECKMX IOAXOJOB K IpenojaBaHui0 (U3MKH Ha
yri1yO6aEéHHOM YpOBHE IPH YCIOBUH COXPaHEHHsI 00s13aTeIbHON YaCTH COJIepKaHUs Kypca.

dusmka Kak Hayka 0 HauOoJiee O0IIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAaUeCTBE y4EOHOTO IpeaMera
B ILIKOJIE, BHOCUT CYILECTBEHHBbII BKJIaJ B CHUCTEMY 3HaHUH 00 okpyxaromem mupe. IIkombHbIl Kypc
¢u3uKN — cUCTEMO0Opa3yoLINil Ul €CTeCTBEHHO-HAYYHbIX Y4€OHBIX IIPEIMETOB, MOCKOJIbKY (hPU3HUYECKHE
3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3ydaeMbIX XUMHEH, Ouosoruei, pusnueckoit reorpadueit
U acTpoHoMuel. Vcrosib30BaHNe M aKTUBHOE NMPUMEHEHHE (PU3UYECKUX 3HAHHWM OINpeNesuyIo XapakTep U
OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOIMH B cepe SHEpreTHkH, TPaHCHOPTa, OCBOCHMS KOCMOCA,
MOJIy4EeHHUsI HOBBIX MaTE€pHUaJOB C 3aJlaHHBIMHU CBOHCTBaMU. M3yueHune (GpU3MKHM BHOCUT OCHOBHOHM BKJaJ B
(dbopMuUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOydarouierocs, B (OpMHUpOBaHHE YMEHMMH
MPUMEHATh HayYHbIH METO/1 IO3HAHUS MPH BHIIOJIHEHUU UMHU YU€OHBIX UCCIIEI0BAHUIA.

B ocHOBY kypca (QU3MKH Ha ypOBHE CpeAHEro oOuero oOpa3oBaHUs MOJOXKEH Ps MJIEH, KOTOpbIe
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOEHUS.

Hoen yenocmnocmu. B COOTBETCTBUM C HEM KypC ABJISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/ieNioB (PU3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoea czenepanuzayuu. B cooTBeTCTBMM C Hell Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢u3nueckux Teopuil. Bexymum B Kypce siBisercs: GopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX
MaTEpHH, BELIECTBE U MOJIE.



Hoea cymanumapuzayuu. EE peanusanus NOpPEAnosaracT KMCHOJb30BAHUE T'yMaHUTAPHOTO
noTeHana (pu3nuecKorl HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUA (DM3UKU C pa3BUTHEM OOLIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuxnaonoiu nanpagnennocmu. Kypc ¢Guszuku yrioyOn€HHOTO YpOBHS TpeIoJiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTMYECKUX IPUIOKEHUH H3yUYEHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypOBHE OOIIMX IMPEICTABICHUH M COBPEMEHHBbIE TEXHHYECKHE
YCTPOMCTBA, U TEXHOJIOTUU.

Hoea 3xkonocuzayuu peanusyercs MOCPEICTBOM BBEJIECHUS AJIEMEHTOB COJAEpIKaHMs, MOCBSIIEHHBIX
9KOJIOTMYECKUM IpOo0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PAa3BUTHEM TEXHMKU M TEXHOJIOTHH, a
TaKXKe 00CYKACHUS POOIeM PalMOHATIHLHOTO TPUPOIOTIONB30BAHUS U HKOJIOTHYECKONW OE301TaCHOCTH.

OcBoeHme cojep KaHusl MPOTrPAMMEI TI0 (PU3HKE JTOJDKHO OBITH MOCTPOCHO HA MPHUHIIMIIAX CHCTEMHO -
NesITeIbHOCTHOTO mojxona. s (u3MKu peann3anus 3THUX NPUHLIMIOB Oa3UpyeTcs Ha MCIOJIb30BaHUU
CaMOCTOSITEJIBHOTO JKCIIEPUMEHTa Kak IOCTOSIHHO JeHcTBymomero (akropa yudebHoro mnpouecca. Jis
yrayOn€HHOIO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO 3KCIIEPUMEHTA, BKIIOYAIOIIETO
(GpoHTaNbHbIE YUEHUYECKHE OIBITHI MPH M3YYEHHHM HOBOI'O MaTepuaia, JabopaTOpHble pabOThl U pabOThI
npakTukyma. IIpu 3ToM Bo3MOXKHBI J1Ba crioco0a peanu3anuu GU3nYeckoro npakTukyma. B nepsom ciyuae
MPaKTUKyM IpoBoauTcs Jnbo B koHie 10 u 11 xmaccos, nubo0 mocie MepBOro M BTOPOrO MOJYroAuid B
KaXKJIOM U3 3TUX Ki1accoB. BTopoii cnoco® — 31o uHTErpanus padoT NpakTUKyMa B CUCTEMY Jab0paTOpHBIX
paboT, KOTOpble MPOBOAATCA B Mpoliecce u3ydeHus pasnena (temsl). [Ipu aToM moj paboTamu mpakTUKyMa
MMOHUMAETCS CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOpPOE TPOBOJUTCSA IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOTO BHJIa €3 MOIIaroBOM MHCTPYKIUH.

B nporpamme no gusuke cuctemMa yueHU4eCKOro 3KCIIEpUMEHTA, Ta00PaTOPHBIX padOT U MPAKTHUKyMa
MIpe/ICTaBJIeHa €IUHBIM NepedyHeM. Bbibop TeMaTHKu ISl 3THX BUAOB YUYEHHUYECKHUX MPAKTHUECKHUX padoT
OCYILIECTBJISIETCSl y4aCTHUKaMU 0O0Opa30BaTeNIbHOTO Ipoliecca HCXOJs M3 OCOOEHHOCTEH MOYpOYHOIo
MJITAHUPOBAHUS W OCHaIIeHusl kKaOmHeTa ¢usuku. [Ipu 3ToM obecrieunBaeTcst OBIIaJcHUE OOYUAIOITUMUCS
YMEHHUSIMH MPOBOAUTH MPSMbIE U KOCBEHHBIE H3MEPEHUs, HCCIIEIOBaHUS 3aBHCHUMOCTEH (U3NYECKHX
BEJIMYMH U TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEITOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHWE yIensercss pelIeHHI0 pacdyE€THBIX M KauecTBEHHBIX 3ajmad. [lpu sTom s
pacuéTHBIX 3aja4 MPHOPUTETOM SBJISIOTCS 3aJaud C SIBHO 33JaHHON M HEABHO 3aJaHHON (U3NYECKOU
MOJIEIBI0, TTO3BOJISIIOIIKE TPUMEHSITh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HUHTErpupys NMpUMEHEHHE 3HAHWW M3 pas3HbIX pa3fenioB. s KayecTBEHHBIX 3ajad MPUOPUTETOM
SBIIAIOTCS 3a7aHUsl Ha OOBACHEHUE/TIpe/ICKa3aHhe IMPOTEKaHHUs (U3NYECKUX SBJICHUH U IPOILECCOB B
OKpy)Xalleld KHu3HU, Tpedyrone BbpIOOpa (U3MUECKOW MOJeNnu Ui CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY O0O0ECIIeUeHHIO
yuyebHOro mpouecca Kypc (U3MKH YriayOJIE€HHOTO YpPOBHS Ha YPOBHE CpeaHero ooOIiero oOpa3oBaHUA
JOJIKEH M3y4aTbCs B YCIOBMSIX IpeaMeTHoro kabunera. B xabunere pu3nku A0KHO OBITH HEOOXOIUMOE
naboparopHoe 000pynOBaHUE I BHINIOJHEHUS YKa3aHHBIX B MMPOrpaMMe Mo (hU3UKe YICHHUYECKUX OTBITOB,
nmabopaTtopHbIX paboT U paboT MPaKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE 000pYI0BAaHUE.

JleMoHCTpalMoHHOe 00opyJoBaHuEe (GOpMHUpPYEeTCS B COOTBETCTBUU C TNPUHIUIIOM MHHHUMAJbHON
JOCTaTOYHOCTH M oOOecreyrBaeT MOCTAHOBKY IEPEUYMCICHHBIX B MporpaMMe Mo (HU3UKE KIHOYEBbIX
J€MOHCTpAIHi JUIs UCCIIEJOBAHUS N3y4aeMbIX SBJICHUH M MPOLIECCOB, SMIMPUYECKUX U (YHIaMEHTAIbHbBIX
3aKOHOB, X TEXHUYECKUX TPUMEHEHU.

JIaGopaTtopHoe 00OpyaOBaHHE /s YYEHHYECKMX HpPaKTHYECKUX paboT Qopmupyercs B BuUue
TEMAaTUYECKUX KOMIUJIEKTOB M OO0ecreyuBaeTcsi B pacuyére OJHOro KOMIUIEKTa Ha ABYX OOYYaIOLIMXCS.
Temaruueckne KOMIUIEKTHI J1aOOpaTOpPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUHU AHAJIOTOBBIX U IIM(PPOBBIX MPHOOPOB, @ TAKXKE€ KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIe HU(POBBIX TAOOPATOPHIA.

OCHOBHBIMU IIENISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:



(dbopmMupoBaHHe UHTEpPECAa U CTPEMJICHUS O0yJarOIUXCs K HAYYHOMY M3YYEHHUIO PUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe MO3HAHHUA M (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIEHUSI K OKPYKAIOIIUM SIBIICHUSM;

(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4€HHS OCHOB CTPOEHHUS MAaTEepHH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

dbopmupoBaHre yMEHUI OOBSCHATH SIBICHUS C WCIOJb30BaHMEM (DU3NYECKUX 3HAHUH M HAyYHBIX
JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TPEACTABICHUI O PO (PU3UKH ISl PA3BUTHUS JPYTrUX €CTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymeid npodeccHOHATBHONW esSTeNTbHOCTH,
CBSI3aHHBIX C (PU3MKOM, IOJrOTOBKA K JaJIbHENIIEMY OOyYEHHIO B 3TOM HalpaBlIeHUU.

JoctrxeHnne 3Tux 1enei odecrneunBaeTcs pelieHneM CIeIyIoIuX 3a/1a4 B IpoLiecce U3ydeHus Kypca
(u3KMKM Ha YpOBHE CpPETHET0 00I11ero 00pa3oBaHus:

pUOOpeTeHne CUCTEMBbl 3HAHUNH 00 OoOmUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYIApHYIO (U3HKY, D3JIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKY U D3JIEMEHTHI
acTpo(U3UKH;

(dbopMHUpOBaHHE YMEHUI MPUMEHITh TEOPETUUECKHE 3HAHUS JUIsl 0OBICHEHUS (PU3MUECKUX SBIICHUH B
MIPUPO/IE U JJI IPUHATHS PAKTHYECKUX PEIICHUH B TIOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3MYHbIX 3a7ad C SBHO 3aJlaHHOW (U3MYECKOl MoJenblo, 3ajad,
M0/IPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHue (GU3UYECKOI MOJIeNH, aJleKBaTHOM YCIIOBUSAM 3aJ1a4ul, B TOM
quclie 3a]]a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3NUECKHX OCHOB U MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOTHMUECKUX
MIPOLIECCOB, UX BIHUSHUS HAa OKPYKAIOLIYIO CPELY;

OBJIaJIEHUE METOJAMH CAMOCTOATEIBHOTO TUTAHUPOBAHUSI U MPOBEACHUS (PU3NUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U MHTEpIIpeTalu HH(OPMaLIUH, ONPEAETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO Pe3yIbTara;

CO3/IaHUE YCIOBUH IJIsl pa3BUTHSI YMEHUM MTPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOU AEATEILHOCTH;

pa3BuTHE UHTEpeca K cepam mpoPecCHOHATIBHON ACSITEIPHOCTH, CBI3aHHON C (DU3UKOM.

B cootBerctBuu ¢ TpedoBanusmu ®I'OC COO yrinyOn€HHBIM YPOBEHb U3YYCHHS YUeOHOTO MpeaMeTa
«Du3nka» Ha YpOBHE cCpeaHero obmiero oOpa3oBaHHsS BbIOMpaeTCs OO0YYarOIIMMHCS, IUIAHUPYIOIUMU
MPOJIOJKEHHE 00pa30BaHus MO CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha n3yuenue ¢usuku (yriayOnaEHHBIN ypOBEHb) Ha YPOBHE CPEIHETO 00IIero 0Opa30BaHUs OTBOIUTCS
340 gacos: B 10 kmacce — 170 yacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIO).

[Ipennaraemsiii B mporpamme mo Gpusuke nepeyeHb 1adopaTOPHBIX U MPAKTHUECKUX PabOT SBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JIelaeT BBIOOpP MpPOBEICHHS JAOOPATOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYatoNIXCs.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Pa3nes 1. Hay4nblii MeTO NO3HAHUS NPHUPO/BI.

dusnka — pyHAaMeHTaIbHas HayKa o mpupoje. HayuHbslit MeTO1 MO3HAHUS U METOJIbl MCCIIEIOBAHUS
(bU3NYECKUX SIBJICHUH.

DKCIepUMEHT U TEOpHUs B Tpoliecce Mo3HaHus npupoasl. HabmoaeHne u SKkCepuMenT B (pU3UKe.

CrniocoObl M3MepeHHst (PU3MUYECKUX BEIWYMH (QHAJOTOBBIE M LU (POBBIE M3MEpPUTENbHBIE MPUOOPHI,
KOMITIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpenrHocT n3MepeHuit GU3NUECKUX BEINYMH (a0COTIOTHAS U OTHOCUTENbHAS).



MopenupoBanue (HU3MYECKUX SIBICHUH W TPOLIECCOB (MarepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE
TEJNO0, UAcanbHasl )KUIKOCTb, UCAIbHBIN a3, TOUueuHbI 3apsa). ' unoresa. @uznyeckuii 3ak0H, TPaHULIbI €T0
npuMeHUMOCTH. Pu3nueckas Teopusl.

Ponb m MecTo ¢u3uku B (GOPMHPOBAHUU COBPEMEHHON HAay4yHOW KapTUHBI MHUPA, B MPAKTUYECKON
eITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

W3mepenue cuiibl TOKa M HANPSHKEHHSI B LIENM MOCTOSHHOTO TOKAa MPU INOMOIIM AHAJIOTOBBIX U
U(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ I(poBOH 1aboparopueii o ¢pusuke. [Ipumepsr n3mMepenns GU3NIECKUX BETUIHUH MTPU
MTOMOIIY KOMITbIOTEPHBIX JIaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BuxkeHue. OTHOCUTEIbHOCTh MEXaHNYeCKOro IBHeHus. Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BexkTop MaTepuasbHON TOYKH, €70 IPOEKIMHU Ha OCU CUCTEMBI KOOpAuHAT. TpaeKkTopus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOpPEHHE MaTepualbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. C0KeHre epeMEIeHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBU)KEHHE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepuaibHON TOYKU OT BpEMEHH U UX rpaduKu.

CBoboaHoe maneHue. YCcKopeHue cBOOOIHOTO najeHus. J[BrkeHne Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCHMOCTbh KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS MaTepualibHONM TOYKHM OT BPEMEHHU U HX
rpadukH.

KpuBonuneiiHoe nmxeHue. JBuxkeHne MaTepraibHOM TOUYKM MO OKPY>KHOCTH. YTJIOBasl M JIMHEHAs
ckopocthb. Ilepmom wm wyacrora oOpamenus. LleHTpocTpemutrensHoe (HOpPMalbHOE), KacaTelbHOE
(TaHTEHIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTEPHATbHON TOYKH.

Texuuueckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIUIOMETP, JBUKEHUE CHAPSIIOB, LIEIHbIE,
niecrepéHyathie U peMEHHbIE epeaayd, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MILTIOCTPALUs KHHEMAaTHYECKUX XapaKTEePUCTUK JBUKECHUS.

CrocoObl UCCIIEIOBAHUS IBUKECHUIA.

WNnmroctpanus npeaensHoro nepexoia U u3MepeHre MTHOBEHHOH CKOPOCTH.

[IpeoGpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKE€HHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoLIeHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

Hanpasiienne ckopocTH MpH IBMKEHUU 110 OKPY>KHOCTH.

[IpeoGpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE IyTel, TPAaeKTOPHUI, CKOPOCTEH JBMKEHUS OJHOTO U TOTO >K€ Tela B Pa3HbIX CHUCTEMax
OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKkmuKym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENBIO ONIPEIENCHUS] MTHOBEHHON CKOPOCTH.

N3mepenne ycKOpeHHMs NpuU MNPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JIBUKEHUM 10 HAaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBHKEHHH.

W3mepeHne ycKOopeHHMs CBOOOJHOrO MajgeHHs (PEKOMEHJOBAHO HCMOJIb30BaHUE LUGPPOBOH
nabopaTopun).

W3yuenne [BUXKEHHA Tena, OpOIIEHHOTO TOpU30HTaNbHO. IIpoBepka rumoTessl O MpsSAMOH
IIPONOPLIMOHAIIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJIETA U HAYAJILHOM CKOPOCTBIO TENA.

N3ydeHne nBMKEHMs TeJa 110 OKPYKHOCTH C IOCTOSIHHOW IO MOZYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TepHo/ia 00paleHHst KOHMYECKOTO MasiTHUKA OT €ro ImapaMmeTpoB.



Tema 2. lunamuxa.

IlepBbiit 3akoH Hprorona. MHepuumanbHeie cucreMbl oTcuéra. IIpuHuun otHocurensHocTy [anuies.
HeunepuuansHbie cuctemMbl 0TCUETA (OIIpeieTICHUE, IPUMEPHI).

Macca tena. Cuina. [IpuHiun cyneprno3uumu cui.

Bropoi1 3akoH HbroToHa 111 MaTepuabHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb IPABUTALIMOHHON U MHEPTHOW MacCCHl.

Cuna tspxkecTu. 3aBUCUMOCTb YCKOPEHHSI CBOOOJHOIO MAaJeHUs OT BBICOTHI HaJ IOBEPXHOCTBHIO
TUTAHETHl M OT TeorpauuecKoil MUpPOTH. J[BMkeHne HEOECHBIX Tel W MX CIIyTHHKOB. 3akoHbl Keruiepa.
[IepBas kocMu4ecKast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBIKYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuia TpeHHsS] CKOJBKEHUS U cuia TpeHus mnokos. KoadduuueHnrt
TpeHusi. Cuna CONpPOTHUBIICHUS MPHU JBWKEHUM Tella B KUIKOCTU WK rasze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JIBHXKEHUSI.

HNasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTUYECKUE MPOLECCHI: MOAIIUIHUKY, ABUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habntonenue ABM>KEHUS TN B MHEPLUHMAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIAIT OTHOCUTEIBHOCTH.

Kauenune nByx HWJIMHIPOB WM IIAPOB Pa3HONW MAacCChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIIBHO
HEWHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOJEHCTBYIOLIEH MPUIOKEHHBIX K TEIIy CHJI C NPOU3BEICHHEM MacChl Tejla Ha €ro
YCKOPEHHUE B MHEPLUAIBHOMN CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHMKAIOIIKX B PE3YJIbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM MOABEME U 1aJICHUN.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomot, npaKmuKym.

N3mepenue paBHOACHCTBYIOINICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCHUMOCTH BPEMEHH JBIKEHHS OpycKa [0 HAKJIOHHOW IJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B IIPY>KHHE U PE3UHOBOM 00paslie, OT uX
nedopmaruu.

N3ydeHue nBUNKEHHS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes JETKuii OJIOK.

N3mepenune ko3 uiinerTa TPEHUs 1Mo BeIUYHUHE yriioBoro koaddurpenta 3aBucuMoct Frp(N).

HccnenoBanue nBuxKeHHs Opycka IO HAKIOHHOW IUIOCKOCTH C MEPEMEHHBIM KO3(h(UIIUEHTOM
TPEHHUS.

W3ydeHne nBMKEHMSI IPpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpnoe Teno. IlocTtynmatenbHOe M BpallaTesbHOE JBM)KEHUE TBEPJIOTO Tesna. MOMEHT
CHJIBI OTHOCHUTENIBHO OcH BpauieHus. [lnedo cunbl. CrioskeHne cui, NpUIoKeHHbIX K TBEpAOMY Teny. LleHnTp
TSKECTH TeJa.

VYcnoBus paBHOBECHS TBEPAOIO TEINA.

YcToitunBoe, HeycTo4IMBOE, 6e3pa3TIuYHOe PABHOBECHE.

Texnuyeckre yCTpONCTBA M TEXHOJOTMYECKHE TIPOLECCHI: KPOHIITEMH, CTPOUTENBHBIN KpaH,
pelméryaTble KOHCTPYKIUH.



Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TENA, UMEIOLIErO OCh BPAIICHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenne ycToM4MBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAIb OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ mexanuxe.

Wmnynec MarepuanpbHON TOUYKM, CHUCTEMBbl MaTepualbHbIX To4YeK. LleHTp Macc cucreMsl
MaTepHUaJbHBIX TOYEeK. TeopeMa o IBUKEHUH LIEHTpa Macc.

NMmiynbsc cuiibl 1 USMEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MowmeHT ummynabca MarepuainbHOl Touku. IIpencraBieHne o COXpaHEHMHM MOMEHTAa HMMITyJbCca B
LEHTPAJIbHBIX MOJIX.

PaGora cuibl Ha MalloM 1 HAa KOHEYHOM IepemelieHuu. ['padguueckoe npeacraBieHne paboThl CUIIBL.

MOIIHOCTh CHIIBL.

Kunernueckass sHeprus MmarepuaibHOM TOukd. TeopemMa 00 HM3MEHEHMM KHHETUYECKOM HHEepruu
MaTepuaabHON TOYKH.

[loTeHumanpHple U HeMOTeHIMaNbHbIe cuiibl. [loTeHnmaneHas sHeprus. [loTeHumanbHas >HEprus
yrnpyro aepopmMupoBaHHOW mnpyxuHbl. [loTeHnManbHas >Heprus Tejaa B OJHOPOJHOM TI'PaBUTALMOHHOM
nosie. [loTeHnuanpHas sHeprus Tena B TPaBUTALMOHHOM MOJIE€ OJHOPOAHOTO IIapa (BHYTPH U BHE Iapa).
Bropas kocmuyeckas cKopocTb. TpeTbsi KOCMUUYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHMYeCKOW 3HEPTruu CHUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUN.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHynnu s uaeanbHOU KUJIKOCTH KaK CIEICTBHME 3aKOHA COXPAHEHUSI MEXaHHUYECKOU
SHEPrUH.

TexHuueckre yCTpONCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: JBWKEHUE pPakKeT, BOJOMET, KOMEp,
MPYXKUHHBIA TUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

N3mepenune MOIIHOCTU CUJIBL.

W3menenue sHEpruM Tela Mpu COBEPIICHUN PabOTHI.

B3anMHuble npeBpalieHusi KUHETUYECKOW U MOTEHUMAIbHOM 3HEpruil IpH JEUCTBUM Ha TEJIO CHUJIbI
TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Npu CBOOOJHOM Ta/ICHUU.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padbomul, nPAKmMuKym.

W3mepenune uMmimyibca Tenna no TOpMO3HOMY IyTH.

M3MepeHne cuitbl TSIru, CKOPOCTH MOJIENHN SJIEKTPOMOOHIIS M MOIITHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS] UMITYJIbCa TEJla C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHEeHUs UMITYJIbCA IIPH YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETUYECKON PHEPTUH TENa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS MOTEHIIUAIBHOM SHEPTUU NMPYKHUHBI C pabOTOM CHIIBI TPEHHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS NPH IBUYKEHUH TeJla 10 HAKJIOHHON TIOCKOCTH.

Pa3nea 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlL.



OcHOBHBIE TOJIOKEHUS MOJEKYyIsApHO-KMHeTHueckoil Teopun (MKT), ux omnbiTHOe 00OCHOBaHHE.
Huddysus. bpoyHosckoe apwkeHune. XapakTep ABMKEHUS U B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Moaenu
CTPOCHUS T'a30B, XKUAKOCTEH U TBEPHABIX TNl U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE THX MOJICNICH.
Macca u pazmepsl MoJiekyi (atomoB). Konnuectso Bemectsa. [TocrosinHas ABorazapo.

TemoBoe paBHOBecue. Temnepatypa u criocoOsl e€ n3mepenus. Lllkana Temneparyp Llenscust.

Mogens uAcaNbHOrO ra3a B MOJICKYJSIPHO-KUHETUYECKOM TEOPUM: 4YaCTHLBl ras3a JBUKYTCS
XA0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akonbl. YpaBHenue MenneneeBa—Kianeiipona. AOcomroTHas Temrepatypa (mIKaita
temreparyp KenbBuna). 3akoH [lanbrona. M3ompouecchl B ujiealbHOM ra3e ¢ MOCTOSIHHBIM KOJIWYECTBOM
BemiecTsa. [ paduueckoe nmpeacTaBieHue H30IPOIIECCOB: H30TEPMa, U30X0pa, U300apa.

CBsi3p MEXJy JaBICHUEM U CpeAHEM KUHETUYECKOM »SHepruedl MOCTYNaTeIbHOTO TEIIOBOrO
NBUKEHHUSI MOJIEKYJI UJAEaJbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKON Teopuu
UJICATHHOTO Ta3a).

CBsi3b  aOCONIOTHOW TeMIepaTypbl TEPMOJMHAMUYECKONW CHUCTEMBI CO CpEIHEM KHHETUYECKOU
SHEPrUey MOCTYNATEeNIbHOTO TEIUIOBOTO JBUKEHUS €€ YacTHII.

TexHuueckne ycTpoiicTBa M TEXHOJOTHYECKHE IPOLIECCHl: TEPMOMETp, OapomeTp, MOIydeHue
HaHOMAaTepHUasoB.

Hemoncmpayuu.

Monenu 1BUKEHHUS 4acTHUIl BEIIEeCTBA.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUSI.

Huddy3us xxunkocreil.

Monens onbiTa LlTepHa.

[IputskeHue MoJIeKy.

Mogenu KpUCTAIIIMYECKUX PEIIETOK.

Habmonenue u riccnenoBanue U30MpoIIECCOB.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanue mpoliecca yCTaHOBJICHUS TEIJIOBOTO PaBHOBECHS MPH TEINIOOOMEHE MEXAy Topsuei u
XOJIOJHOM BOJOH.

N3ydeHnue n3zorepMuueckoro npoiecca (peKOMEHI0BaHO UCTOJIb30BaHuE U(poBoOi JabopaTtopun).

N3yuenune n30XopHOro npouecca.

N3yuenue nzobapHoTo mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauwtunol.

Tepmoaunamuueckas (T/l) cucrema. 3aganue BHEIIHUX YCIOBUN TSI TEPMOJAUHAMUYECKON CHCTEMBI.
Buemnne u BHyTpeHHHe napamerpsl. [lapameTpbl TepMOIMHAMUYECKOW CHUCTEMBI KaK CPEIHHUE 3HAUYECHMS
BEJINYMH, OMUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOTIMYECKOM YPOBHE.

HyneBoe navano tepmoanHamuku. CaMOIIpOU3BOIbHAS pelaKcalus TEPMOJIUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mopnens uzaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUI: ypaBHEHHE MeHJeneeBa—
Knaneiipona u BbIpakeHUE IJIs1 BHYTPEHHEH JHEPrUHM. YCJIOBHS NPUMEHMMOCTH JTOM MOJENIW: HU3Kas
KOHLIEHTpALlUsl YacTHLl, BBICOKME TEMIEpaTypbl. Bblpa)keHHe [UIsi BHYTPEHHEW SHEPIrUH OJHOATOMHOIO
UJICANIHOTO Ta3a.

KBa3ucraTnueckre u HECTATUYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMojaWHamuKe. Boruncinenue paboTel mo rpaduky mporecca Ha pV-
ayarpamme.

Tennonepenaya kak cnoco0 W3MEHEHHs] BHYTPEHHEH SHEPrUU TEpMOJWHAMMYECKOW CHUCTEMBbI 0e3
coBepiieHus padboTbl. KOHBEKIMS, TEMIONPOBOIHOCTD, H3IIydEHHE.



KomnuectBo Temmorel. TemnoémkocTs Tena. YaelbHas W MOJISIpHAs TEIUIOEMKOCTH BEILIECTBA.
VYpaBHenue Maiiepa. VYienbHas TemIOTa CropaHvs TOIUIMBA. Pacdyér KoJiMuecTBa TEIUIOTHI IIPU
teronepenayde. [lonstue 06 aguadaTHoM mpolecce.

[lepBrrit 3aKkoH TepMoauHAMUKU. BHyTpennsas sHeprus. KonmdecTBo TemaoTsl M paboTa Kak Mepsbl
W3MEHEHUS BHYTPEHHEH 3HEPrur TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoii 3akoH TEepMOJAMHAMHMKHK [JIi PABHOBECHBIX IIPOILIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME TEPMOJMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs afuadara. AOCOJIIOTHAs TeMIepaTypa.

BTtopoii 3ak0oH TepMOJIMHAMUKY JJ11 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh TEIIOTY OT
Oosiee X0JIOAHOTO Tena K Oojee Harperomy Oe3 kommeHcanuu (Kmaysmyc). HeoOpaTuMoCTh mpHpOIHBIX
IIPOLIECCOB.

[Tpuniumne! geictBus TertoBbix mamuH. KIT/.

MakcumanbHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTHYECKHE AaCTHeKThl HCIOJb30BaHUS TEIUIOBBIX JBUTaTeell. TeroBoe 3arps3HEeHUE
OKpYKaroIllenl Cpeibl.

TexHuueckre ycTpoicTBa U TEXHOJOTUUECKHUE MPOIIECChI: XOJIOIUIbHUK, KOHIUIIUOHED, TU3EIbHBINA U
KapOIOpaTOpHBIA JBUTATENM, TapoBas TypOWHA, TOJyYeHHWE CBEPXHHU3KHX TEMIIepaTyp, YTUIU3AIMS
«TETUTOBBIX» OTXOJOB C MCIOJIb30BAaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHMYECKOTO TOTUTUBA JIJISt
BBIPAOOTKH «TEIIJIOBOW» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temriepaTypsl Py aquadaTHIECKOM PAaCITUPEHUH.

BosgymnHoe orauso.

CpaBHEHHE YIEIBHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUST BHYTPEHHEH SHEPTHH.

WccnenoBanue annabaTHoro mpoiecca.

KomnbrorepHbie MOJIEIHN TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

N3Mepenne ynenbHOM TeI0EMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIECTBA.

HccnenoBanue annabaTHOro mpoiecca.

N3yueHnne B3aMMOCBSI3M SHEPTHHM MEKMOJIEKYJISIPHOIO B3aUMOJICMCTBUS M TEMIEPATYPbl KUIICHUS
JKAIKOCTEH.

Tema 3. Azpecammnwie cocmosanusn eeujecmea. Dazosvie nepexoonl.

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u KkuneHue. Y iesnbHas TerioTa napooopa3oBaHus.

Hacpimiennple 1 HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTbh IUIOTHOCTM M JaBJICHUS
HACBII[EHHOTO Mapa OT TEeMIEepaTypbl, UX HE3aBUCHMOCTh OT 00BEMa HACBHIIICHHOTO Mapa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopgHbie Teraa. AHU30TPOIUS CBOMCTB KpucTaiioB. [lnaBneHue
U KpUCTAJUIM3anus. Y IenbHas TerioTa miaBieHus. Cyonumanus.

Hedopmanuu TtBEpHOro tena. Pacrtskenne n cxarue. Casur. Moayne HOnra. Ilpenmen ympyrux
negopmaruii.

TennoBoe pacuiupeHue >KUAKOCTEW U TBEPABIX Ten, OOBEMHOE U JHHEIHOE pacIIupeHHe.
AHTapMOHHU3M TEIUIOBBIX KOJIEOaHMI YacTHI] BElIECTBA KaK MPUYMHA TEIUIOBOTO pacIIMpeHHus Ten (Ha
KaueCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEPTUU B (Ha30BBIX MEPEXOAAX.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTskeHHE. Koa(hduIMeHT MOBEpXHOCTHOTO HATsHKeHHs. KamwinspHble sBIEHHUSL.
JlaBiieHME 1O UCKPUBJIEHHON TOBEPXHOCTHIO KuAKOCTH. Dopmyna Jlammaca.



TexHuueckre YCTpPOWCTBA U TEXHOJOTHYECKUE IMIPOLIECCHI: JKUJIKHE KpPUCTAJIbl, COBPEMEHHbIC
MaTepuabl.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunienne. Kunenue npu noHWKEHHOM JAaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIJIEHKAMH.

CmauuBanue.

Kanwmnsipusie siBneHust.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.

Crioco0bl U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTANTMYECKOTO BEIIECTBA.

Buner nedopmannii.

HaGnronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHue CBOKCTB HACHIIEHHBIX NTAPOB.

N3mepenue abCoOTHOMN BIaKHOCTH BO3yXa U OIIEHKA MAacChl TapoB B IOMELICHHUH.

N3mepenune koa¢duiinenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayinsa FOnra.

HccnenoBanue 3aBucuMOoCTH AeQopMaIuil pe3nHOBOTO 00pasiia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pasznen 4. DiiekTpoauHaMuKa.

Tema 1. Dnekmpuueckoe none.

DJieKTpu3alusa Tea U €€ MPOSIBICHUS. DJIEKTPUUYECKUi 3apsi. J(Ba BHIa 3JIEKTPUYECKHUX 3apsIiOB.
[IpoBOAHUMKH, TUDTEKTPUKH U MOTYIPOBOIHUKHA. DIEMEHTAPHBIN AIEKTPUUECKUH 3apsil. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onekrpuyeckoe nose. Ero neiicTere Ha 3IeKTpUIECKUE 3apsi/bl.

Hanpsoxk€anocts anextpuyeckoro moist. [IpoOueiid 3apsan. JIunum HanpskKEHHOCTH SIEKTPUYECKOTO
noss1. OZHOPOIHOE HIIEKTPUYECKOE TTOJIE.

[loTeHUManbHOCTh  AJNEKTPOCTATUYECKOTO  MMOJs. Pa3HOCTP MOTEHUMANOB U HalpsDKEHHE.
[loreHunanpHas sHEprus 3apsajga B 3JeKTpocTaTHueckom mnose. [loTeHnuan 3JeKTpocTaTuuecKoro Mois.
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTHU MOTEHIUAIOB JJISl SJEKTPOCTATUUECKOTO MMOJIA (KaK OJAHOPOIHOTO,
TaK U HEOJTHOPOJHOTO).

[IpuHUUI Cynepro3UIUU JIEKTPUYECKUX MTOEH.

[Tone Toueunoro 3apsna. [lone paBHomepHO 3apspkeHHOM cdepsl. [lone paBHOMEPHO 3apsSKEHHOTO IO
00Bsémy miapa. [lone paBHOMEPHO 3apsiKEHHON OECKOHEUHOU IIocKOCTH. KapTuHbI THHUI HAIpsHKEHHOCTH
ATUX MOJIEH U SKBUINOTEHIUAIIbHBIX TOBEPXHOCTEM.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsJIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUUECKOM MoJI€. JuanexTpruueckass MpOHUIIAEMOCTh BELIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapannensHO€ coenrHeHne KOHieHcaTopoB. [locnenoBarenbHOe COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

JIBU>KeHUE 3apsyKEeHHOM YacTUIlbl B OJJHOPOJAHOM AJIEKTPUUECKOM OJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMUECKHE  MPOILECCHhl:  AJIEKTPOCKOM,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE AIIEKTPOIIPUOOPOB, KOHAEHCATOPkI, TeHepaTop Baun ae ['paada.

Jemoncmpayuu.



YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.

DNEKTPUUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e I'paada).

[IpoBOJHUKY B 3JIEKTPUUECKOM IIOJIE.

DnexTpocTaTHuecKas 3alluTa.

YCTpolcTBO U ACHMCTBHE KOHJAEHCATOPA MTOCTOSIHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOPa OT IUIOIIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U TUIJICKTPUYECKOMN MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOro MOoJIsl 3apsyKEHHOTO KOHAEHCAaTOPA.

3apsaka U pa3psKa KOHIACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomuol, npaKmuxym.

OneHka cu B3aMMOJICHCTBUS 3apsKEHHBIX TEll.

Habmronenune mpeBpalieHUsi SHEPruM 3apsDKEHHOTO  KOHAEHCATOpa B DHEPIHI0  U3IYUYECHHS
CBETO/INO/1A.

N3ydeHne nmpoTekaHus TOKa B IIEMH, COJIEpKalleil KOHIeHCaTop.

Pacnipenenenrie pa3HOCTH TOTEHIIMAIOB (HANPSDKEHHUS) TMPU  TOCJIENOBATEILHOM COCIUHEHUH
KOHJICHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuina toka. [TocTosSIHHBIN TOK.

VYcnoBus CyneCTBOBAHMS MMOCTOSIHHOTO 3JEKTpUdeckoro Toka. Mcrounnku toka. Hampspkenune U u
SC é.

3akoH OMa Jij1s1 ydacTKa Lenu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COIPOTHUBIICHHUS OJHOPOJHOIO IMPOBOJHHMKA OT €ro
JUIMHBI U IJIOIAU NONEPEYHOTO CEYEHUS. Y IEIbHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapamuieNbHOE, CMEIIAHHOE COEAUHEHUE NMPOBOJAHUKOB. Pacdy€r pa3BeTBIEHHBIX
anekTpuueckux mneneil. [Ipasuna Kupxroda.

PaboTa anekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoniHOCTh 37EKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC m BHyTpeHHEE COMPOTHBJICHHWE HMCTOYHHMKA TOKa. 3akoH OMma mjiad TOJHOW (3aMKHYTOM)
ANEKTPUYECKOM 1enu. MomHOCTh UCTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KonzeHcarop B ienu NOCTOSIHHOTO TOKa.

TexHnueckre ycTpoMcTBa U TEXHOJIOTMUECKHE MPOLECChl: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKOUN SHEPruu.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUSL.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HAINPSDKEHHUS JUIsl PE3UCTOpa, JIAMIIbl HAKaJIUBaHUS U
CBETOHMO/1a.

3aBUCUMOCTb CONPOTHUBIICHUS UUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAJAA MONEPEUHOTO
CEYEHMS U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKAa OT COIPOTUBIICHHUS IPU MTOCTOSITHHOM HAIPSKEHUU.

[Ipsimoe namepenue 3/IC. KopoTkoe 3aMblkaHNe TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONIPOTHBIICHHUSL.

Crnioco0bl coelmHeHUs UCTOYHUKOB ToKa, DJIC Garapeit.

HccnepoBanue pa3HOCTH NOTEHLIUAIOB MEX Y MOJIFOCAMHU MCTOUYHHUKA TOKA OT CHJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuKym.

HccnenoBanue CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOTro COPOTUBIIEHHS IPOBOIHUKOB.



UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS IS JIAMITbl HAaKaTUBaHUSL.

VBenuueHue npezeia u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd OJIC ranbBaHMYECKOrO 3JIEMEHTa OT BpPEMEHM IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY IIOJOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCMMOCTH M0JIE3HON MOITHOCTU UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuyecKkas MPOBOJMMOCTh PA3IUYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IMpPHUMECHas MPOBOJUMOCTh MOIYHpoBOAHMKOB. CBolcTBa p—N-
nepexona. [loyynmpoBoHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUM TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS IUCCOIHAIMSA. DJIEKTPOJIM3. 3aKOHBI
@apanes U IIEKTPOIU3A.

DOneKkTpuyecKkuii TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITEBHBIM pa3ps. PaznuyHbie THIIBI
CaMOCTOSTENBHOTO paspana. Mosnus. [1nazma.

Texnuueckue ycTpoilcTBa M NpPaKTUYECKOE MPUMEHEHHE: Ta30pa3psAHble JaMIlbl, AJIEKTPOHHO-
my4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, POTOANOMA, CBETOAUO, ralbBaHUKA,
padbuHHpPOBaHKUE METH, BBITUIABKA aTIOMHUHMS, JIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTD CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AIIEKTPOJIUTOB.

3akoHbI eKkTpon3a Papazes.

HckpoBoli pa3psia v MPOBOJIUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOJIUMOCTH METAIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuKxym.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0IHOBAJIEHTHOTO UOHA.

HccnenoBanue 3aBUCUMOCTH COTPOTHUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTepUCTUKU JUO/A.

Du3nyecKNil NPaKTUKYM.

CriocoObl  u3MepeHus: (U3NYECKUX BEIUYMH C HKCIOJIb30BAHHEM aHAJIOTOBBIX U IUGPOBBIX
HU3MEpPUTENbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHuit pu3ndeckux BeauunH. OIeHKa IpaHuI] IOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX U3MEPEHHI, UCCIEAOBAHNN 3aBUCUMOCTEN (DU3UUYECKUX BEIHYMH, MPOBEPKa
MPeIIOKEHHBIX THUNOTe3 (BBIOOP W3 pPAa0OT, OMHCAHHBIX B TEMATHUYECKUX paslienax «YueHUUEeCKHi
AKCIEPUMEHT, J1a00paToOpHbIe paObOThI, TPAKTUKYM).

MesknpeaMeTHbie CBA3H.

N3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C  YYETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTUKH, OWOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOT U H.

Mesicnpeomemmnvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE,
HayyHbIi (akT, rTHMOTEe3a, QuU3NYecKas BEIWYMHA, 3aKOH, TEOPHS, HaONOJIEHUE, OSKCIICPUMEHT,
MOJENUPOBAaHUE, MOJENb, W3MEpPEHUE, TMOTPEIIHOCTH U3MEPEHUH, M3MepUTENbHbIE TPUOOPHI, LUPpPOBas
nabopaTopHsl.



Mamemamuka: pernieHue cUCTeMbl ypaBHeHWH. JluneiiHast ¢yHkuums, mapaboja, rumepOoia, HxX
rpa¢uKu U cBOWCTBA. TpHUroHOMETpHUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U NX MPOEKIIUY Ha OCH KOOPJIAUHAT, CII0KEHUE BEKTOPOB.

Buonocua: mexannmueckoe ABIKEHHE B KMBOU mpupoze, aup@ys3us, ocMocC, TEINIOOOMEH >KUBBIX
OpraHM3MOB, TEIJIOBOE 3arpsA3HEHHME OKpYXKalolleW cpeibl, YTHIM3alus OMOOpPraHMYECKOTO TOIIMBA AJIS
BBIpa6OTKI/I «TEIJIOBO» H QJICKTPOSHECPIruu, IMOBCPXHOCTHOC HATAKCHUC W KAIWJUIAPHBIC SBJIICHUS B
IIPUPOJIE, DIIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIAPHAs
Macca, IMOJy4YeHUE HAHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH W Tra30B, KHUIKUE
KPUCTAJUIBI, DJEKTPUYECKHE CBOMCTBA METAUIOB, OJJIEKTPOJIMTHYECKAs JIUCCOLMALMs, TajlbBaHUKA,
QJICKTPOHHAsA MUKPOCKOIIHAL.

T'eocpagpua: BnaxXxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBMXKEHUN C UCHOJIb30BAaHUEM MEXAaHU3MOB, YUET CYXOTO U JKHMJIKOTO
TPEHUs] B TEXHUKE, CTATUYECKHE KOHCTPYKUMHU (KPOHIUTEIH, peléTdyarbie KOHCTPYKIMH), UCIOIb30BaHHUE
3aKOHOB COXpaHEHUS MEXaHUKH B TEXHHKE (TUPOCKON, BOJAOMET MU JApPYyrue), IABUTATEIb BHYTPEHHEIO
Cropanus, rnapoBas Typ6I/IHa, OLITOBOM XOJOJUJIBHUK, KOHIUITUOHCP, TCXHOJIOTMHU ITOJTYUCHUSA COBPEMCHHEBIX
MaTepuaioB, B TOM YHUCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, IEKTPOCTATUYECKas 3aINTa, 3a3EMJICHUE
ANEKTPOIPUOOPOB, TA30PA3PAIHBIC JTAMIIBI, TOTYITPOBOJHUKOBBIE MPUOOPHI, TaIbBAHHKA.

11 KJIACC

Paszgea 4. DuekTpoanHamMuka.

Tema 4. Maznummnoe no.e.

B3anmopeiicTBiue MOCTOAHHBIX MarHUTOB M IPOBOJHUKOB € TOKOM. MarHuTtHoe mnoje. Bektop
MarHUTHOM MHAYKUUK. [[puHIMI Cyneprno3ullny MarHUTHEIX noJjiel. JIMHUM MarHUTHOM MHITYKIIUH.

MarsuTHO€ 1MoJjie MPOBOJHHUKA C TOKOM (IPSMOTO MPOBOJHHUKA, KATYIIKA U KPYroBOTO BUTKA). OMBIT
Opcrena.

Cuna Amrniepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna Jlopenia, €€ HampaBlieHME W MOJYJb. JIBH)KEHHE 3apsyKEHHOW YacTUIbI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cuiel Jlopenma.

MaruuTHO€ 10Ji€ B BelecTBe. @eppoMarHeTUKH, napa- U JuaMarHeTHKU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MPUMEHEHUE IOCTOSHHBIX MArHUTOB,
ANIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JICKTPOABUTATEND SIKOOH, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHuUil MHAYKIMM MarHUTHOTO TOJS IOJIOCOBOTO W TOJKOBOOOPA3HOTO MOCTOSHHBIX
MAarHuTOB.

Kaprtuna nuHWMIA MarHuTHOM HMHAYKUMU TOJs JJIMHHOTO MPSAMOTO IPOBOJHUMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHUKA, KATYILIKH C TOKOM.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

Habmronenue ABMKEHUS MydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEHCTBUS 2MEKTPOU3MEPUTENBHOTO TPUOOPA MArHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanyne MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBoiicTB (heppoOMarHeTHKOB.

WccnepnoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amnepa.

N3yuenue 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.



Ornpenenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomaznumnan UHOYKUUA.

SIBnenue snekTpoMarHUTHOM MHIYKIMM. IloTok BexkTOopa MarHuTHONW MHAYKUMH. DJIC MHIyKUMH.
3aKoH 31eKTpoMaruiuTHoi uHaykuuu ®Papanes. Buxpesoe anexrpuueckoe nojue. Toku Dyko.

O/J1C unayKuuu B IPOBOJHUKE, TBUKYIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NunykrtuBHOCTh. Karyika MHIYKTUBHOCTH B IIENMH TMOCTOSIHHOTO TOKAa. SIBJICHHE CaMOWHIYKIWU.
OJ1C camouHAYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckure ycTpoicTBa U TEXHOJIOTHUECKHUE MPOIIECCHI: MHIYKITMOHHAS T1€4Yb, COJICHOM, 3aIIUTa OT
ANEKTPHU3ALUU TEJ IPH JIBMKCHUH B MAarHUTHOM T10JI€ 3EMUITH.

Jemoncmpayuu.

HaGnronenue siBneHust 3eKTPOMAarHUTHON WHYKITUH.

Uccnenoanue 3apucumoct I1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TMOTOKA.

[IpaBuiio Jlenna.

[Tagenne MmaruuTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CAMOMHIYKIINH.

Uccnenosanue 3aBucumocty IJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HccnenoBanue sIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Ompenenenre WHIYKIIUA BUXPEBOTO MarHUTHOTO TIOJIA.

HccnenoBanue sSBIEHUS CAaMOUHIYKIINH.

C6opka MoieTTH SJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckne konebanus. KuHemaTtnueckoe W AMHAMUYECKOE OMHCAHHE. ODJHEPTETHYECKOE
onucaHue (3aKOH COXpaHEHHsI MEXaHWYeCKOU 3Heprun). BoiBo1 TMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJieOaHU U3 UX SHEPreTHUYECKOro U KHHEMaTHUYeCKOIO OMUCAHUS.

Ammunryaa u $aza xosnebanuil. CBsi3b aMILTUTYbI KOJI€OaHU MCXOAHON BETUUYHMHBI C aMILTUTYAaMHU
KoJieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrora konebanuii. [lepuoa Manbix cBOOOAHBIX KOJIEOaHMIT MaTEMaTHUYECKOTO MasiTHUKA.
[Tepuron cBOOOAHBIX KOeOAHUN MPYKUHHOTO MASTHUKA.

[TonsiTre o 3aryxaromux kKojebaHusx. BoiHyxkaeHHble konebanus. Pezonanc. PesonancHas xpusas.
Brnusinue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckre ycTpoucTBa U TEXHOJOTHYECKHUE MPOLIECChl: METPOHOM, Yachl, KayelH, My3bIKaJbHbIE
UHCTPYMEHTBHI, ceiicmorpad.

Hemoncmpauuu.

3anuch KoaebaTenbHOTO JBUKCHHUSI.

Habmronenne He3aBUCHMOCTH TIepHO/ia MaJbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aryxaromux KoJeOaHWW M 3aBUCHMOCTH TEpHOJa CBOOOTHBIX KOJeOaHUU OT
CONIPOTHBIICHHUSL.

HccnenoBanue konebaHuil Tpy3a Ha MacCCHBHOM MPYKUHE C LETbI0 (GOPMUPOBAHUS MPEACTABICHHIA
00 uaeansHON MOAETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUU MU KoJIeOaHUsIX rpy3a Ha IPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUN.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuxym.



W3mepenune neproa cBOOOIHBIX KOJICOAHUH HUTSHOTO M MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBUIKECHUS Tella B X0/Ie KoJeOaHui Ha yIIpyroM HOJBece.

N3yuenue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBanue >HEPTUH B IPY>)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXaIOMIMX KOJICOAHMIA.

HccnenoBanme BEIHYKJICHHBIX KOJICOaHUI.

Tema 2. dnekmpomaznumnuple Koaedanu.

Kone6arenbublii koHTYp. CBOOOJHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS B MICAIHHOM KOJeOaTeITbHOM
koHType. @opmyna Tomcona. CBs3b aMIUIMTYABl 3apsjia KOHJEHCAaTopa € aMIUIUTYIOW CHJIBI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATIBLHOM KOJie0aTeIbHOM KOHTYpE.

3aryxarollue IeKTPOMarHuTHbIe KosieOaHusl. BeIHYKIeHHbIE JIEKTPOMAarHuTHbIE KOJIeOaHMsI.

[TepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJTHOE U JIEHCTBYIONIEE 3HAYCHUE CHUJIbI
TOKa U HaNpsHKEHUS MPU pa3iIndHoi (opMe 3aBUCUMOCTH NTEPEMEHHOTO TOKAa OT BPEMEHH.

CuHycougaIbHBIA TIEPEeMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa MHIAYKTUBHOCTH B IIEMHU
CHUHYCOM/IaJIbHOTO NMEPEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsuKeHUH.

WneanpHbiil TpanchopmaTop. [IponsBoacTBo, nepenava u noTpedieHue 3MeKTPUUECKON SHEPTUHU.

DKOJIOTHYECKHE PUCKM TpPU  HPOU3BOJCTBE  ANeKTposHepruu. KynbTypa  HCHosb30BaHUA
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuueckne ycTpoWcTBa M TEXHOJIOTUYECKHE IPOLIECCHl: DJIEKTPUUYECKUNA 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIeKTponepeaay.

Hemoncmpayuu.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcrumiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarMKX AEKTPOMArHUTHBIX KOJICOAHUH.

Mogenp 37eKTpOMarHuTHOIO FeHepaTopa.

BoinykeHHble CHHYCOUIaIbHbIE KOJIEOaHNUs.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3sonanc mnpum mocinegoBaTeNlbHOM — COEGIMHEHHWHM  PE3UCTOpPA, KATyIIKHM HMHAYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoCTBO M MPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Mogenb TMHNAN 3NEKTPOIepeaayuH.

Yuenuueckuii 3xkcnepumenm, nadvopamopnvie padbomol, nPAKMUKyMm.

Nzyuenue tpanchopmaropa.

HccnepoBanue nepeMeHHOTO TOKA 4epe3 MOCIeA0BATENbHO COCAUHEHHBIE KOHAEHCATOP, KATYIIKY U
pe3ucrop.

Habmronenue >nekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 371eKmpoMazZHUMHbIE 60IHbIL.

MexaHuueckue BOJIHBI, YCIOBHS UX pacnpoctpaHeHus. [lonepeunsie v mpo1osbHbIEe BOJIHEL. [lepuon,
CKOPOCTh pacHpoCTpaHEHHUs W JJIMHA BOJHBL. (CBOMCTBA MEXaHMYECKUX BOJIH: OTPa)KE€HUE, MPEIOMIICHHE,
uHTephepeHIus U AudpaKiys.

3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSL M3TYyYEHUS! 3JIEKTPOMATrHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3MEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPENIOMIICHHE, MOJspu3aius, uHTepdepeHus u

TUpaKIIHs.



[Ikaa 3neKTpoMarHuTHBIX BOJIH. [I[puMeHeHne 37eKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIKIIBI paIuOCBA3U U TeNIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCTpONCTBa W MPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI, pajaap,
panuonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neub, yabTpa3BykoBas AUArHOCTHKA B TEXHUKE U
MEJIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebuomieecst Teno Kak HICTOYHHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HaGnronenue oTpakeHUs ¥ PEIOMIICHUS MEXaHHYECKUX BOJIH.

Habmronenue nntepdepeHnm U JUPpakiiii MEXaHUUECKHUX BOJIH.

AKYyCTHYECKHI pPE30HAHC.

CpoiicTBa yibTpa3ByKa U €ro NIpUMEHEHHUE.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKE€HUE, TMPEIOMIICHHE, MOJSpHU3aLHs,
TU(ppakiuus, UHTepPepeHIus.

Ob6napyxeHue nHOPaKpacHOTO U YIbTPaA(UOTIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3yuenne napameTpoB 3BYKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHeliHOE pacnpocTpaHeHUE cBeTa B OJHOPOAHOM cpeae. JIyu cBera. TodedHbld MCTOYHUK
CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaKEHUsS cCBeTa. [locTpoeHue M300paKEHHW B TUIOCKOM 3€pKalie.
Cdepuueckue 3epkaia.

[Ipenomsienne cBeTa. 3aKOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM TIOKa3aTelb MPeIOMIICHUS.
OTHOCUTENBHBIN MOKa3aTeNb NpeaomiIeHus. [IoCTOSHCTBO 4acTOTHI CBETa M COOTHOLIEHHUE JJIMH BOJIH MpPU
[epexo i€ MOHOXPOMATHYECKOr0 CBETA Yepe3 rPpaHuLly pasjiesa AByX ONTUYECKUX CPE.

Xon ydeii B mpu3me. Jlucnepeust ceeta. CiioxHBIM cocTaB Oenoro cBeta. LIBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrom nojaHoro BHyTPEHHErO OTPaKEHUS.

Cobuparoniue U pacceuBaronye JUH3bl. ToHKas auH3a. DOKYyCHOE pacCTOsHUE U ONTUYEcKas Cuia
TOHKOHM JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOHM ceprueckod JHH3BI OT €€ IeOMeTpUH U
OTHOCHUTEJILHOTO MTOKAa3aTelIsl IPEIOMIICHHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xon Iyda, MpOLIEALIEr0 JMH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTHYECKON OCH.
[TocTpoenne H300paKeHUIl TOYKKM M OTpe3Ka NPSAMON B COOMPAIOIIMX M PACCEHBAIONIMX JIMH3aX U UX
CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocobHocts. ['11a3 kak ontuyeckas CUCTEMa.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast ontuka. WHTepdepenius ceta. KorepeHTHbIEe HCTOYHUKH. YCIOBUS HaOIIOACHUS
MaKCHUMYMOB U MUHHUMYMOB B UHTEP(EPEHIIMOHHOM KapTUHE OT JBYX KOT€PEHTHBIX HCTOUYHUKOB. [Ipumepbl
KJIACCHYECKUX MHTeP(HEePEHIIMOHHBIX CXEM.

Hudpakuust cBera. [(udpaxkiuonnas pemérka. YcinoBHe HAOMIOJICHHs TJIaBHBIX MaKCHUMYMOB MpH
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKITMNOHHYIO PEIIETKY.

[Honspu3zanus ceera.

Texnudeckre ycTpoicTBA M TEXHOJOTHYECKHE IMPOIECCHI: OYKH, JIyNa, MEePUCKOM, QoTroammapar,
MUKPOCKOTI, TPOEKIIMOHHBIM ammapar, MPOCBETIICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(PaKIIMOHHAS
peléTkKa.



Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npenoMieHus CBETa.

Habnronenue moaHOTo BHYTPEHHET0 OTpaskeHHs. MoJenb CBETOBOIA.

HccnenoBanue Xxo/1a CBETOBBIX IyYKOB U€pe3 MIOCKONApAIIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habmonenne naTepdepeHym cBera.

Habnronenue mBeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakimOHHON PEIETKH.

HaGnronenue audpakiinoHHOTO CIEKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusaiuu cBera.

[TpuMeHeHre MOJISIPOUIOB JIJIS H3YUCHHSI MEXaHMYECKUX HAIPSHKESHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

N3mepenue nokaszaTesis NpeaoMIIEHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JINH3).

N3mepenue GoKyCHOTO pacCTOSIHUS paCCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n306paxeHus B cUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHHe TEIECKOTTMYECKIX CHCTEM.

Ha6nronenue audpaximu, nHTepdEpEHITNN U TIOJISIPU3AINH CBETA.

W3ydeHue nossipuzannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenue nutepdepeHInm J1a3epHOro U3IIyuyeHUs Ha IBYX IIEIsX.

Hab6nronenune nqucnepcum.

Ha6nronenue u uccnenoanne nudpakimOHHOTO CIIEKTpa.

N3mepenne qjiMHbI CBETOBOM BOJHBI.

[Tonyuenue ciekTpa U3MTy4eHHUs] CBETOIMO/1a TPU OMOIIH TU(PAKIIHOHHON PEelIETKH.

Pa3znen 6. OcHOBBI crienaJILHOH TEOPUH OTHOCUTEILHOCTH.

I'panunel  OpUMEHMMOCTH — KJacCMUECKOW  MexaHuku. [locTynaTtel  cnenuanbHOM — TEOpHH
OTHOCHUTEJIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoanus Jlopenna. VYcioBue MNPUYMHHOCTH.
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHNEe BPEMEHH U COKPAIIEHHUE JITUHBI.

DHeprus U UMMNYNbC PEIATUBUCTCKON YaCTHULIBI.

CBs13b MaccChl C YJHEPTHEH U UMITYJIBCOM PENIATUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Texuuueckue ycTpoicTBa M TEXHOJOTMYECKHE MPOIECCH: CIIyTHHUKOBBIE MPUEMHUKU, YCKOPUTEIH
3apsKEHHBIX YaCTHII.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenre UMIYNIbca U SHEPTUU PEIATUBUCTCKUX YacTHIl (1o (GoTorpadusiM TPEeKOB 3apsHKEHHBIX
YacTUIl B MArHUTHOM TIOJIE).

Paszpnen 7. KanToBasi pusuka.

Tema 1. Kopnyckynapno-601nnoeoit oyaausm.

PaBHOBeCcHOE TEIUIOBOE M3ITydeHHUE (M3NydeHHe abCONIIOTHO YEPHOro Tena). 3aKoH cMelleHus: Buna.
['unoresa [1naHka o KBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (POTOHA.

®otosdpdexr. Onbitel A. I'. CroneroBa. 3akoHbl (oToddpdexrta. YpaBHeHHE ODWHIITEHHA I
¢dororpdekra. «Kpacnas rpanuna» Gotorddexra.



JlaBneHune cBeTa (B YacTHOCTH, AABJICHHE CBETa Ha aOCOJIOTHO TOTJIOUIAIONIYI0 W aOCOJIOTHO
oTpakaronryro nmosepxHocts). OnbiTel 1. H. JIebenena.

BonHoBrie cBoiicTBa uactuil. Bosubel ne bpoiins. [Inwaa BosHBI ne bpoiins u pa3smepsl obnactu
JTOKAIM3AINH JIBUXKYIICHCS 4YacTHIbl. KopIycKylIsspHO-BOTHOBOW ayanusMm. Jludpaxius 37IeKTpOHOB Ha
KpucTajljiax.

Cnenuduka n3mepenuii B Mukpomupe. CooTHomeHus: Heonpenenéunocrei I 'eiizendepra.

Texaudeckune ycTpoicTBa U TEXHOJOTUIECKHIE MPOIIECCHI: CIIEKTPOMETP, (POTOAIEMEHT, (POTOTATUHK,
TYHHEJIBHBIN MHUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOHOI.

Jemoncmpayuu.

®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinao# [1nanka Ha ocHOBe uccienoBanus Gorodddekra.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOIMO/I OT HAIIPSKCHHS.

Tema 2. Quszuka amoma.

OnbIThI 10 UCCIEAOBaHUIO CTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Tocrynatet bopa. Usnydenune m moryomeHne ¢GOTOHOB MpPH TEPEXOJE aroMa C OJHOTO YPOBHSA
SHEPTrHUM Ha JPYroi.

Bupel cnektpoB. CrieKTp YpOBHEHM 3HEPTUU aTOMa BOJOPO/IA.

CrnoHTaHHOE U BBIHYKIEHHOE U3TydeHHe cBeTa. Jlazep.

TexHuueckne yCTpONCTBA M TEXHOJOTHYECKHE MPOIIECCHI: CIEKTPAIbHBIA aHaau3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHEHYaThIX CIIEKTPOB.

VYCTpoiCTBO U 1eHCTBUE CUETUYMKA HOHUZHPYIOIINX YACTHULL.

Onpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Halnronenue nuHeH4YaToro crexkTpa.

HccnenoBanue crekTpa pa3pexeHHOr0 aTOMapHOTO BOJOPO/Ia U U3MepeHne NocTosiHHON Punbepra.

Tema 3. @uzuka amomno20 A0pa u j1eMEeHMAPHBLIX YACMUY,.

Hyxnonnas monens siapa ['eitzen6epra—Banenxo. 3apsiy siapa. MaccoBoe uncno sijipa. M30Tomsl.

PagnoaktuBHOCTE. Anb(a-pacna. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyueHue.

3aKoH paAMOaKTUBHOTO pacrnaja. PagunoakTuBHbIe U30TOIBI B npupojae. CBOKWCTBA MOHU3UPYIOLIETO
u3NydyeHus. BrnusHHEe paJuoOaKTUBHOCTH Ha JKUBble OpraHu3Mbl. EcTecTBeHHBI (OH H3ITydeHUs.
Jo3umerpusi.

DHeprus cBS3U HYKJIOHOB B siape. AnepHbie cuibl. Jledekt Macchl siipa.

Snepusle peakuuu. JlenmeHue u cuHTe3 snuep. SAnepHelie peakTophl. I[IpoGiembl ympaBisiemoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SAEPHON SHEPTETUKHU.

MeToapl perucTpalyy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTallbHbIE B3auMoAecTBUA. bapruonsl, Me30HbI U JenToHbl. [IpeacraBnenne o CtanAapTHOMN
Mojenu. KBapk-riirooHHast MOJI€Nb aJJpOHOB.

®usuka 3a npeaenamu CtanaapTHol mojenu. TEMHas Matepus U TEMHas SDHEPIHsL.

EnuncTBO (hmznueckoit KapTUHBI MHUpA.



TexHuueckue ycTpoMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TO3UMETp, Kamepa BuibcoHa, sSaepHbIN
peaxTop, TePMOSACPHBINA PEaKTop, arToMHast 00M0a, MarHUTHO-pE30HAHCHAs TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM JO3UMETPA.

N3yuenue nornomieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3nes 8. DiieMeHTHI ACTPOHOMMY U ACTPOPU3NKH.

Otanbl  pa3BUTHS acTpoHOMUHU. [IpukiagHOe W MHPOBO33PEHYECKOE 3HAYEHHUE ACTPOHOMHUMU.
[TpuMeHNMOCTh 3aKOHOB (PU3UKH TSI 00BSICHEHUS TPUPOJIBI KOCMUYIECKIX OOBEKTOB.

Mertompl ACTPOHOMHUYECKUX  HCCIEIOBaHUMU. CoBpeMEHHbIE  ONTHUYECKUE  TEJECKOIIBI,
paaroTeNIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Besnus, sipKue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneyHas cuctema.

Comnnne. ConHeunast akTUBHOCTh. Mictounuk sHeprun CostHIla U 3BE3/T.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMMa «CHeKTpadbHBIN KJIACC — CBETHUMOCTBY. 3BE3JIBI
TJIaBHOM  TOCJIEIOBATEILHOCTH.  3aBUCUMOCTh  «Macca — CBETHUMOCTBY JUII  3BE3A  TJIaBHOM
rocJyenoBaTeNIbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U
sBosonnu CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3 .

Mineunsiit [1yte — Hama ["anaktuka. [lonoxenue u nemxenne ConHua B ['anaktuke. TUIbI rajJakTHK.
Pannoramaktuku u kBazapel. UEpHBIE ABIPHI B SIIPax rajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon XaO6na. Pas6eranue ramaktuk. Teopust bonbmioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUHU.

Yuenuueckue naonrooenus.

Habmionenust 3BE€31HOTO HebOa HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JUIS OMpEJeNIeHUs] TMOJIOKEHUS HeOeCHbIX OOBEeKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MOyIIApHs U SIPKUE 3BE3bI.

Hab6nronenus B reneckorn JIyHbI, TUIaHET, TYMAHHOCTEH M 3BE3AHBIX CKOTUICHHIA.

Du3nyecKNil NPaKTUKYM.

CriocoObl  u3MepeHus: (GU3NYECKUX BEIUYMH C HCIOJIb30BAHHMEM aHAJIOrOBBIX U IU(POBBIX
HU3MEpPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHui pu3ndeckux BeauuuH. O1eHKa rpaHul] OTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX U3MEPEHH, UCCIEAOBAHUN 3aBUCUMOCTEH (DPM3MUYECKUX BEIMYMH, MPOBEPKa
MPEIOKEHHBIX THUIOTe3 (BBIOOp W3 paboT, OMHMCAHHBIX B TEMAaTHYECKHX paszfenax «YdeHHYeCKun
AKCIEPUMEHT, J1a00paToOpHbIe paObOThI, TPAKTUKYM).

O0o01marniee NoBTOPEHME.

O06001eHre 1 cucTeMaTU3alusl COJEpKaHUs pa3aesioB Kypca «Mexanukay, «MolekynspHas ¢pu3nka
U TepMOJMHAMUKA», «INekTpoauHamuka», «Konebanus u BOIHBD, «OCHOBBI CIEHMUANTBHONH TEOPHUH
OTHOCHUTENbHOCTHY, «KBaHTOBas (prsmKay, «IeMEHTHl ACTPOHOMHH U aCTPO(DUZHKI.

Ponp ¢pusuku u acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COI[MAIEHOM M ITUUECKON cdepax
NEeSITENFHOCTH YeNIOBEKa, POJib U MECTO ()M3MKU U aCTPOHOMHHU B COBPEMEHHOW Hay4yHOW KapTHHE MUpa,
3HAUEHUE OMHCATEIbHOW, CHUCTEMATH3UPYIOIIEH, OOBICHUTENBPHOW UM MPOTHOCTHYECKOH (QyHKIMH
¢buznueckoit Teopun, poiab GUINIECKONW TEOPUU B POPMHUPOBAHUU MPEACTABICHUIN O (HU3MUECKON KapTHUHE
MHpa, MecTo (u3MUeCKOd KapTHHBI MHpa B OOIIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEeACTABICHUH O IPUPO/IE.

MexnpeaMmerHbie CBA3H.



Wzyuenne kypca ¢usuku yrayonéaHoro ypoBHS B 11 kijacce ocymiecTBisercss ¢ y4éToMm
COJIepKATEIbHBIX MEXIPEAMETHBIX CBs3ed C KypcaMH MaTeMaTHKH, OHMOJIOTMH, XWMUH, Teorpaduu u
TEXHOJIOTMH.

Mesicnpeomemuvie NOHAMUA,CEAZAHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE,
HayuyHbld (akT, THMOTE3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHNE, JKCICPUMEHT,
MOJICIUPOBAHUE, MOJIENIb, U3MEPEHUE, MOTPEUIHOCTH H3MEPEHUH, M3MEpHUTeIbHble NPHOOpHI, IHdpoBas
naboparopus.

Mamemamuka: pemieHHe CUCTEMbI ypaBHeHHU. TpuroHomeTpuueckne (yHKIUHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MNPOEKUHH Ha OCHU
KOOpAMHAT, CJOXKeHHe BeKTOpoB. llpomsBogubie osnemeHTapHbIX (yHknmid. [lpusHakun momo0us
TPEYTOJILHUKOB, OTIPE/ICIICHNE TUIOMIA/IN TUIOCKUX GUTyp 1 00BhEMa Tell.

Buonozua: >nextpuueckue SBICHUS B )KUBOU IPUPOJIE, KoJieOaTeIbHbIE IBUKEHUS B )KUBOU MIPUPOJIE,
9KOJIOTMYECKHUE PUCKH IPU MPOU3BOJACTBE AIEKTPOIHEPT UM, FIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKarollen
Cpelibl, yAbTPa3BYKOBAs AUarHOCTUKA B MEAUIIMHE, ONITUYECKHE SIBJICHUS B dKUBOU MIPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYN, KpPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tel, MEXaHU3MBI
00pa30oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIM aHAIN3.

T'eocpagpua: wmarHuTHple TmONIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX pyld, (OTOChEMKA 3EMHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npUMEHEHHE TMOCTOSHHBIX MAarHWTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJABHUraTesb Skoow,
reHepaTop MEPEeMEHHOT0 TOKa, WHAYKLIMOHHAs Teyb, JUHUU JIEKTporepeaay, AJIEKTPOJBUraTelNlb, pajap,
paavonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3BykoBas IMAarHOCTUKAa B TEXHHUKE,
MIPOEKIIMOHHBIN anmapaT, BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapes, CIIyTHHKOBBIE MPUEMHUKH, sIEpHas
SHEPreTUKa U SKOJIOTNYECKHUE aClEeKThl €€ pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA/IMYHOCTHBIE PE3YJIBTATHI

JUYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE Pe3yJIbTAThl OCBOCHUS y4eOHOTO mpeameTa «Pu3nKay JOJIKHBI OTpaXkaTh TOTOBHOCTb
U CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3WIMEH JHMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlUH, TO3UTUBHBIX BHYTPCHHHX YOEXKJECHHUH, COOTBETCTBYIOIIHUX
TPAJUIUOHHBIM IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE IKMU3HECHHOTO OIBbITAa W  OIbBITa
JESTEILHOCTH B IPOIIECCE pear3alliii OCHOBHBIX HAIIPABJICHUN BOCIUTATCIIBHON JCATCIBHOCTH, B TOM
YHUCJIe B YaCTH:
rPaKIaHCKOT0 BOCTIMTAHMS
e CchOPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMK OOYYAIOMIEroCcs KaK aKTHBHOIO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IEeCTBa;
® TPUHSATHUE TPATUIIMOHHBIX OOIICYEIIOBEUECKIUX TYMAHUCTUUYCCKUX U JIEMOKPATUYECKUX [IECHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JICATCILHOCTh B HHTEpPECaX TIPaXKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3alluu;
® yMEHHE B3aHMOJICICTBOBATh C COIMATBHBIMU MHCTHUTYTAMH B COOTBETCTBHH C UX (YHKIHUIMU U
Ha3HAYEHHEM;
® TOTOBHOCTH K TYMAaHUTAPHOU U BOJOHTEPCKOM JIEATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
e c(hopMUPOBAHHOCTH POCCUICKOM TPaXKIAHCKOM MICHTUYHOCTH, TATPUOTH3MA;
® I[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTIKEHUSM POCCUUCKUX YUEHBIX B
obnactu PU3MKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;



CIOCOOHOCTh OIEHHMBATH CHUTYAalUUI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh HA
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUYEHOTO;
OCO3HAHHE JIMYHOTO BKJIaJa B HOCTPOEHHUE YCTOMUNBOrO OyIyILero.

ICTCTUICCKOT0O BOCIIMTAHUA:

9CTCTUYCCKOC OTHOMICHUEC K MHUPY, BKIIOYHYaA JOCTCTUKY HAYYHOI'0 TBOPYCCTBA, IMPUCYLICTO
¢bu3nveckoit HayKe.

TPYAOBOI'o BOCIIMTAHUA:

MHTEpPEC K pasIuuHbIM cepaM MpodecCHOHATBHON AEATEIIbHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3MKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mpodeccun u
pealin30BbIBATh COOCTBEHHBIE KU3HEHHbBIE IUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOPa30BaHHWIO B 0O0JacTH (U3HKH HA
MPOTSHKEHUH BCEH )KU3HU.

IKOJOIrnIe¢CKOro BOCIIMTAHUA:

cOPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KyJAbTYphl, = OCO3HaHME  TJOOAJIbHOIO  Xapakrepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE M OCYIIECTBJICHHE ACHUCTBUN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS LeJel
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciivpeHue OmbITa JAEATEeIbHOCTH HKOJOTHYECKOM HAMpaBIIEHHOCTH HAa OCHOBE HMEIOIIHXCS
3HaHWUH 10 PU3UKE.

HEHHOCTH HAYYHOTO MO3HAHUSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(buznueckoil HayKu;

OCO3HAHHE LEHHOCTH HAy4YHOH [ESITENbHOCTH, TOTOBHOCTh B TpoLecce H3y4eHUs (QU3NKH
OCYIIECTBIIATH MPOCKTHYIO U HCCIICA0BATEIbCKYIO ACATEILHOCTh HHIMBHUIYyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neiicTBus:

CaMOCTOSITENIBHO (OPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPEEIIATh 1NN JesITeIbHOCTH, 33aJ]aBaTh MapaMeTphbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSX;
paspabaThiBaTh IJIaH pPEUICHUS MPOOJIeMbl ¢ Y4ETOM aHalIM3a UMEIOUIUXCS MaTepUAIbHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB IENSIM, OLICHUBAThH
PHUCKHU TOCIEACTBUI NESTENbHOCTH;

KOOPJIMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBHUSX PEAIbHOTO, BHUPTYAIbHOIO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciaenoBarebCcKHe IeiicTBUA.

BIIAIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHU U METOIaMU (PU3MUECKON HAYKH;
BIIJIETh HABBIKAMU Y4e€OHO-HMCCIIEI0BATENbCKONW U MPOEKTHON AESITETbHOCTH B 00NacTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB peIIeHHs 3aaad
(bU3MYECKOTO COJIepKaHus, MPUMEHEHUIO PA3IMYHBIX METOJIOB MMO3HAHUS;

BIIAJIETh BHJAMHU JIEATEIBHOCTH TO TONYyYSHHIO HOBOTO 3HAHUs, €ro WHTEPIpeTaIuH,
MpeoOpa30BaHUIO U MMPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHCJE MIPU CO3AaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;



BBISIBIISATh IIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJady, BbIABUTraTh I'MIIOTE3Y €€
pEeLIeHNs, HaXOJUTh apIryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)K/ICHUH, 3ajaBaTh IapaMeTphbl U
KPUTEPUHU PELLIECHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PEILEHHUS 3aJauM pPe3yJbTaThl, KPUTUUYECKU OLICHUBATh HMX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (POPMYTUPOBATH COOCTBEHHBIE 33/1a4H B 00PA30BATEIBHON IEATEIILHOCTH, B TOM YHCIIE
IIpU U3y4EHUU (PU3UKU;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MIPHOOPETEHHBIN OTIBIT,

YMETh EPEHOCUTH 3HAHUS IO (U3UKE B MPAKTUIECKYIO 00JIaCTh KU3HEIEATSIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIE€U, IIPEUIaraTh OPUTMHAIbHbIE MOJXO0AbI U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 3a]auH, JOMYCKAIOIINE albTepPHATUBHBIE PEILICHUSI.

Pa6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMU IMOJTYUCHUA I/IHq)OpMaHI/II/I (1)I/I3I/I‘~IGCKOFO COACPIKAHUA N3 MCTOYHHUKOB PA3HBIX
THUIIOB, CaMOCTOATCJIBHO OCYHICCTBJIATH ITOMCK, aHalln3, CHCTCMATH3alWI0 W HWHTCPIPCTALIUIO
nH(pOpMaLUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpPMAIIHH;

HCII0JIB30BaTh CpCACTBaA I/IH(bepMaI_[I/IOHHBIX N KOMMYHUKaAIITMOHHBIX TEXHOJIOTUH B pEeUICHU A
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX M OPraHM3allMOHHBIX 3aJlad C COOJIOJEHHEM TpeOoBaHMIA
OPTOHOMHUKH, TCXHHKHU 6630HaCHOCTI/I, TUT'MCHBI, pecypcoc6epe>KeHI/I$I, MMpaBOBbBIX H IJTHUYCCKHX
HOPM, HOpM HH(OPMAITMOHHONW 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpXKAHUS B PA3NIUYHBIX (opMarax ¢ yuy€TOM Ha3zHAuEHUs
WHGOpMAIIMA W TEJIEBOW AayIUTOPHH, BHIOMpas ONTHMAIBHYIO (OpPMY TPEACTaBICHUS U
BH3YaJIU3aIIH.

KomMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

OCYILIECTBIIATH OOLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH EATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATbh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U HHAUBUAYAJIbHON pabOThI;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHUH C yu€ToM OOHIMX HMHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHOMN JESITENbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH ACUCTBUSA 110 €€
JOCTHKEHHIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpelensiTh POJid C yuéTOM MHEHHUN yYaCTHHKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJAJa M KaXKJIOTO yYaCTHHMKAa KOMaHIbl B OOHIMI pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSM;

mpeniaraTb HOBBIE TMPOEKTHI, OLIEHWBATh WIEH C TO3WIHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHIIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3IUYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:

CaMOCTOSITEIbHO ~ OCYILIECTBISATh TO3HABATEIbHYIO JIeATEIBHOCTh B 00OJMacTM (QU3UKU H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMEBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENIBHO COCTaBJIAITh IUIAH PEUIEHUsS] PAcYETHBIX M KAveCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOW paboThl ¢ Y4ETOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHNM;



JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
pacmmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHE;
OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO 3PYAMLIMU B 001acTH (U3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBIA HHTELJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIAJICTh HABBIKAMH II03HABATEIBHON pe(UIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN H
MBICJIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

HCI0JIb30BaTh MPUEMBI peIeKCUu A1 OLIEHKH CUTYyallu, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 HX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIHUOKH.

B mpouecce AOCTH)KEHHS JIMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHUS NPOTpaMMbl MO0 (QU3UKE A YpPOBHS
cpenmHero oOmiero oOpa3oBaHUS y OOYYAIOIMIUXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HWHTEIJIEKT,
MpeIoararmni ChOpPMUPOBAHHOCTH:

CaMOCO3HaHUS, BKITFOUAIONIETO CIIOCOOHOCTh TIOHMMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BUCTD
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ceOe€;
CaMOPETYIMPOBAHMUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE INMPHHUMATh OTBETCTBEHHOCTH 32
CBO¢ TOBEACHHUE, CIIOCOOHOCTh aIaNTHPOBATHCS K AMOLMOHAIBHBIM H3MEHEHUSM W TPOSBISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIONIEH CTPEMIICHHE K JOCTHKCHUIO LEIH U YCIEXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMITATUH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHATIBLHOE COCTOSHUE IPYrUX, YYUTHIBATH
€ro MPH OCYILECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTNIEPEKHBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMHU JIFOIbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peIiaTh KOHQIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xonuy oOyuenus B 10 Knacce npenMeTHbIE Pe3yJbTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI OTPakaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

IIOHUMATh POJIb (PU3UKM B HKOHOMHMYECKOH, TEXHOJOIMYECKOH, HKOJOIMYECKOW, COLUAIBbHOW U
TUYECKON cdepax IesTeIbHOCTH YelIOBeKa, poJib U MECTO (U3MKH B COBPEMEHHOW HaydHOM
KapTHUHE MHpa, 3HAYCHHE OIUCATEIbHOM, CHUCTEeMATU3UPYIOILEH, OOBACHUTEIBHOH WU
MPOrHOCTUYECKOM (YHKIMHA (QU3MUECKOM TEOpUHM — MEXaHUKH, MOJEKYISIpHOW (QU3MKH U
TEPMOJAMHAMHKH, POJb (pruzndyeckoi Teopuun B (HOPMHUPOBAHMM MPEACTABICHUNA O (hU3NYECKOMH
KapTHHE MHpa;

pa3nuyath YCIOBHsSI TNPUMEHUMOCTH MoJenel (u3nyeckux Tea M MpoLeccoB (sSBICHUN):
UMHepLUallbHas CcUcTeMa oOTc4éra, aObCOMIOTHO TBEpAOE TENo, MaTepualibHas  TO4YKa,
PaBHOYCKOPEHHOE JIBI)KEHHUE, CBOOOIHOE MaJiIeHHe, abCOMOTHO yrpyras Aedopmarius, abCOIOTHO
yrpyroe ¥ aOCOJIOTHO HEYIpPYroe CTOJKHOBEHHs, MOJIENM Ta3a, >KUIKOCTH M TBEPIOTO
(KpUCTAJUTMYECKOT0) TeJa, UACANbHBIN ra3, TOUSUHBIN 3apsij, OJHOPOAHOE NIEKTPUUYECKOE TOJIE;



pa3nuyath ycnoBHs (TpaHUIBl, OONACTH) NPUMEHUMOCTH (PU3HUYECKHX 3aKOHOB, IMOHHMATh
BceoOmmid xapaktep (yHIAMEHTAJIBHBIX 3aKOHOB W OTPAaHHMYEHHOCTH HCIIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIN3UPOBAaTh U OOBICHATH MEXAaHWYECKHE IIPOLECChl M SBJIEHUS, HCIOJb3Yysl OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKEHHUS, (OPMYIIBI
KHHEMAaTHKH PaBHOYCKOPEHHOTO JBW)KCHHUs, IpeoOpazoBanus [amwies aiasi CKOPOCTH H
nepeMeleHus, 3akoHpl HploTOHa, mpUHLMI OTHOCUTENbHOCTH [‘anmuiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXpPAHEHMs] MMITYJIbca U MEXaHUYECKOW SHEpruu, cBsi3b pabOThl CHUJIBI C
U3MEHEHUEM MEXaHWYEeCKOM SHEepruu, YCIOBUS paBHOBECHUs TBEPIOro Teja), IpPU OSTOM
HCIO0JIb30BATh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCIOBHMS IPUMEHHUMOCTH
(bu3nUIecKruX 3aKOHOB: TpeoOpazoBanmii [ anmies;, BTOporo u TpeThero 3aKk0OHOB HpI0TOHA, 3aKOHOB
COXPAaHEHHUS UMITYJIbCa U MEXaHMYECKON SHEPT UM, 3aKOHAa BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE NMPOLIECCHl U SIBJIEHUS, UCIIOJIb3YSl OCHOBHbBIE MOJIOKEHUS
MKT u 3ak0HBI MOJIEKYJISPHOU (PU3MKU U TEPMOJAMHAMUKH (CBSA3b JABJICHMS WIEAbHOTO raza co
CpPEeIHEH KMHETHUYECKON JHEpruel TEIUIOBOIO JBMKEHUS M KOHLEHTpaUUeH €ro MOJIEKYIN, CBS3b
TEMIIepaTypbl BEIIECTBA CO CPEIHEH KMHETUUECKOW SHEprueil TEMJOBOro IBMKEHMS €ro YacTHII,
CBSI3b JIaBJICHMS UJCAIbHOTO ra3a ¢ KOHIIEHTpalued MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBbIi 3aKOH TEPMOJWHAMHKHM, 3aKOH COXPAHEHHsI HHEPIrUU B
TEIUIOBBIX MPOIlIeccax), IPU 3TOM HCII0JIb30BATh MaTEMATHUECKOE BhIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCIIOBHUS IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Kianeipona;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPUUYECKUE SBIICHUS, HUCIOJB3ys OCHOBHBIE IOJIOKEHUS U
3aKOHBI DJIEKTPOJIMHAMHUKU (3aKOH COXpaHEHUs »JIIEKTPUYECKOro 3apsna, 3akoH KymoHna,
MOTCHIMAIBHOCTD IEKTPOCTATUYECKOTO IOJIS, NMPUHIMI CYNEPHO3ULUN DIIEKTPUUECKHUX I0JIEH,
IIPY 9TOM YKa3blBas YCJIOBHMS NPUMEHMMOCTH 3akoHa KyioHa, a Takke NPaKTUYECKH BaXKHbBIE
COOTHOIIEHUS: 3aKOHBI OMa JuId ydacTKa LENu U A 3aMKHYTOM JJIEKTPUYECKOM LIENH, 3aKOH
Jlxoymns—Jlenna, mpaBuna Kupxroda, 3akonst Dapaes 1ist S7eKTPOIn3a);

OMMUCBIBATh (PU3MUECKUE IPOLIECCHl M SBJIECHUS, UCTOJb3Ys BEIUYMHBL: IEpEeMEIEHHE, CKOPOCTb,
YCKOPEHHUE, HMMITyJIbC T€la W CHCTEMBl TEJ, CWIA, MOMEHT CWIbI, JAaBJICHHE, NOTCHIMAIbHAs
SHEprus, KUHETUYeCcKas >HEprusi, MeXaHU4ecKasi 3Heprusi, pabora CHUJIbl, LIEHTPOCTPEMHUTEIILHOE
YCKOpPEHHUE, CHJIa TSKECTH, CUJla YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPIUs B3aUMOIECHCTBUS
Tena ¢ 3eMiuiéll BONIM3M €€ MOBEPXHOCTHU, SHEPIUs yNpyroi negopmanuu MpyKUHbI, KOJIUYECTBO
TEIUIOTHI, a0COJIIOTHAsE TeMmmepaTypa Tesa, paboTa B TEPMOJMHAMMKE, BHYTPEHHSS SHEPIHs
U7ealbHOI0 OJIHOATOMHOIO Ta3a, padoTa MAEalbHOIO Ia3a, OTHOCUTEIbHAS BJIAXKHOCTh BO3JyXa,
KIIJ] npeanbHOro TEIUIOBOTO ABUIATENs; SJIEKTPUYECKOE I0JIE, HAIPSKEHHOCTD IEKTPUUYECKOTO
IIOJIs, HANpsUKEHHOCTH IIOJISI TOYEYHOIO 3apsja WM 3apsDKCHHOTO Iapa B BakKyyMe U B
JOURJIEKTPUKE, OTEHIIA NIEKTPOCTATUYECKOTO 1011, PA3HOCTh IOTEHIMAJIOB, dJIEKTPOABIKYILAS
CWJIa, CUJIa TOKA, HaIPSHKEHUE, MOLTHOCTD TOKA, AIEKTpUYECKasi EMKOCTh IUIOCKOTO KOHJIEHCATOPa,
COINPOTHBJICHUE YYaCTKa LN C TOCIIEI0BATENbHBIM U NapaJICIbHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPrus IEKTPUUECKOIO M0JII KOHICHCATOPA;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHHI: MEXaHHMUECKOE JABM)KEHUE, TEIIOBOE
JIBIDKEHUE YaCTHIl BEIIEeCTBAa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBIKeHHe, Iudpdy3us,
UCIIApEHHE, KUIIEHUWE W KOHJEHCAlMs, IUIABJIEHUE M KPUCTAJUIM3ALUs, HAIpPaBICHHOCTD
TEIUIONEpeaut, DJJCKTpHU3alUs TeJll, SKBUIOTEHUMAJIBHOCTh IIOBEPXHOCTH  3apSDKEHHOTO
IIPOBOIHHKA;

NPOBOJIUTh MCCJIEJOBAHUWE 3aBUCHMMOCTH OJHOM (pU3MYECKOH BEIWYMHBI OT JPYroil c
UCIOJb30BAHUEM TMPSAMBIX W3MEPEHHH, NMPH 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (HKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCHUMOCTH (HU3MUECKMX BEIHMYMH B BHUAE TIpaduUKOB C Yy4&€TOM
aOCOJTIOTHBIX MOTPELIHOCTEH N3MEPEHNUH, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIE0BaHUS;



IMPOBOANTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘-IGCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAaIbHBIN
MCTOA M3MCPCHUA, OLCHUBATH a6COHIOTHLIe U OTHOCHUTCIIBHBIC TIIOTPCIIHOCTU IMPAMBIX U
KOCBEHHBIX U3MEPEHHU;

IIPOBOAUTD OIIBITHI IO ITPOBEPKE HpG[[JIO)KCHHOﬁ TUIOTE3bI: IIJIAHUPOBATH SKCIICPUMCHT, COGI/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3HUPOBATH IMOJYYCHHBIC PE3YJIbTAThl U ACJIATH BBIBOJ O
CTaTyce NPeIIOKEHHON TUIIOTE3bI;

coOoaTh MpaBmiia 0e30MacHOTO TPyAa MPH IPOBEACHUH HCCIENIOBAaHMN B paMKax y4eOHOTO
JKCIIEPUMEHTA, TMPAKTHKyMa M Yy4eOHO-UCCIIEIOBATENbCKOM M MPOCKTHOM JACSATEIBHOCTH C
MCTIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 000PYIOBAHUS;

pemaTth pacu€THbIE 3aJa4ydl C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (U3UYECKOW MOJENbIO: Ha
OCHOBAaHWW aHAJIM3a YCIOBUS OOOCHOBBIBATH BBIOOP (U3WYCCKOW MOJICIH, OTBEYAOIICH
TpC6OBaHI/I$[M 3aaa4u, MIPpUMCHATH (bOpMy.]'II)I, 3aKOHBI, 3aKOHOMCPHOCTU U IMOCTYJIAaThI (i)I/ISI/ILIeCKI/IX
TCOpI/II\/JI IIpHU HUCIOJB30BAHUHU MATEMATUUCCKUX MCTOAOB PCHICHUA 3aaa4, IIPOBOJIUTH paC‘IéTI)I Ha
OCHOBaHMM HMCIOMIUXCA MOAaHHBIX, aHAJIM3HUPOBAThL PE3YIbTAThI W KOPPEKTUPOBATHL MECTObL
pelIeHHs ¢ YYETOM MOJIYYEHHBIX PE3yIbTaTOB;

pelaTth KayecTBEHHbIE 3aJaud, TpeOyIollue NMPUMEHEHUs 3HaHW M3 pa3HbIX pa3/ieloB Kypca
¢Gbu3MKKM, a TaKkKe HHTETrpalMyd 3HAHUM M3 JPYrux NPEeIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA:
BBICTPAaUBATh JIOTMYECKYIO ILEMOYKY paCCYXKIEHUH C ONOpPOM Ha M3YYCHHbIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/13I/I‘-IGCKI/Ie SABJICHUA,

HCIIOJIB30BaTh TCOPECTUYCCKUEC 3HAHUA I 00BsCHEHUS OCHOBHBIX IMPUHIUIIOB pa6OTBI
HU3MEPHUTECIBbHBIX HpI/I60p0B, TEXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTHYECCKUX ITPOUECCCOB;

MIPUBOJIUTH IPUMEPHI BKIJIaJla POCCUMCKUX U 3apYOEKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAayKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OLIEHUBATh IMOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHON JAEATEIbHOCTU
YeJIOBEKa, CBSI3aHHOW C (U3MYECKUMHU TMPOIECCaMH, C TMO3UIMH AKOJOTHYECKON O€301acHOCTH,
MPEJICTaBICHU O palMOHAIBHOM TPUPOAOIOIB30BAHNN, a TaKkKe PasyMHOM HCIIOJIb30BAHUU
JNOCTHKEHHUH HayKH M TEXHOJIOTUH AJIsl JalbHEHIIEro pa3BUTHUS Y€JI0BEUECKOTo O0IIeCTBa;
NPUMEHATh pa3inyHble CHocoObl paboTel ¢ uH(OpManue (U3NYECKOTO COAEpPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMALMOHHBIX TEXHOJIOTHH, MpU 3TOM HCIIOJIb30BAThH
COBpPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, MNepepaboTKH U MPEeIbSBICHUS
yueOHOM Y  HAY4YHO-TIOMYJISApHON HHQOpPMAIMU, CTPYKTYPUPOBAaHUS U  HHTEPIpETaluu
nH(pOpMaLIUY, TIOTYYCHHOU U3 PA3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATDH MOTY4aeMYIO
nH(pOpPMaLIMIO U OIIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha
OCHOBE aHaJIW3a UCTOYHUKA HH(OPMAIIUK;

MPOSIBIIATh OPraHU3allMOHHBIE U TO3HABATEJIbHBIE YMEHHUS CAMOCTOSITENILHOTO MPUOOpETeHHS
HOBBIX 3HAHUI B MpOIIecCe BHITIOTHEHHSI IPOESKTHBIX U y4eOHO-HUCCIIeI0BATENBCKUX PadoT;
paboTaTh B TpyHIe C HCIOJHEHHWEM pa3jHYHBIX COIMAIBHBIX pPOJIeH, IUIAHUPOBAaTh PadoTy
TPYIIbI, PAalMOHAIBHO pACIpPENesaTh AEATEIbHOCTh B HECTaHAAPTHBIX CHUTYyAIUSIX, aJeKBATHO
OIICHUBATh BKJIAJ] KQXKI0TO U3 YIACTHUKOB IPYIIBI B PEIICHHE pacCMaTpUBaeMOi POOIEMBI;
MPOSIBIIATh MOTHUBAIMI0O K Oyaymiedt npodeccHoHanbHON JESTENBHOCTH MO CHEHATbHOCTSIM
(U3UKO-TEXHUYECKOTO TIPOGUIISL.

K koHiy oOydenus BII1 knacce mpeIMeTHbIE pe3ylbTaTbl Ha YriayOJE€HHOM YpOBHE JOJDKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

INOHUMATBb POJIb (I)I/ISI/IKI/I B 3KOHOMI/I‘-IGCKOI71, TCXHOHOTHQCCKOﬁ, COIMAILHOM U 3THYECKOH C(I)ean
ACATCIIBHOCTH YCJIOBCKA, POJIb U MCCTO (I)I/ISI/IKI/I B COBpCMCHHOfI Haquoﬁ KapTUHC MHpa, pOJIb
aCTPOHOMHHU B HpaKTquCKOﬁ JIEeSITEILHOCTH 4YeJIOBE€Ka W JaJbHEHIIeM HAayYHO-TCXHUYICCKOM
Pa3sBUTHUH, 3HAYCHUC 0HHC&TCHBHOﬁ, CHCTGM&TH3pr10H.[CI>i, OOBSICHUTEIIBHON H HpOFHOCTH‘lCCKOﬁ



GyHKIMH (QU3NYECKOH TEOpUU — DJEKTPOJAWHAMHKH, CIEIHAIbHONH TEOPUHM OTHOCHUTEIIBHOCTH,
KBAaHTOBOW (DM3UKHU, PO (PU3MUECKON TEOPHH B (POPMHPOBAHUHU NPEACTABICHUN O (U3HMUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOH KapTHHBI MHpa B OOLIEM psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE;

pa3nuyath YCIOBHS TNPUMEHUMOCTH MOJeNe (u3nyecKknx Tea M MPOLECCOB (SBICHUN):
OJIHOPOJHOE JJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE II0JI1, TapMOHMYECKHE KoJeOaHUs,
MaTeMaTUUYEeCKUM MAasATHUK, WJCAIbHBIA MPYXUHHBIH MAasATHUK, TapMOHUYECKHE BOJIHBI,
UJIeaTbHBIN KOJeOaTebHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIE aToMa, aTOMHOTO Si/Jpa U KBAHTOBOM
MOJIEIU CBETA;

pa3nuyatb ycnoBHs (TpaHUIBl, OONACTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, IMOHHMATh
BceoOmmid xapakrep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAaHMYEHHOCTH HCIIOJIB30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE IMPOLIECCHl U SBJIEHMSI, HCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI M 3aKOHBI 3JIEKTPOJAMHAMUKH M CIEUUATbHOW TEOPUU OTHOCUTENIBHOCTHU (3aKOH
COXpaHEHHUs 3JIEKTPUUECKOTo 3apsia, cwia Ammepa, cuia JlopeHia, 3aKOH 3JIEKTPOMArHUTHOU
UHIAyKIMY, npaBuio Jlenma, cBs3p DJIC caMOMHIYKIIMU B DJIEMEHTE AJIEKTPUUYECKOW IIEMmH CO
CKOPOCTBIO H3MEHEHHS CUJIbl TOKa, TIOCTYyJaThl CIEUUAIbHON TEOPUH OTHOCHUTEIBHOCTU
DHHIITeHA);

aHAJIM3UPOBATh U OOBSACHATH KBAaHTOBBIE MPOIECCHI U SIBIICHUS, UCIIOB3YsI MOJIOKEHNS KBAaHTOBOM
¢u3uku (ypaBHeHue DiHIITeHA U1 poTo3(ddexTa, nepBolil U BTOpoil mocTynatel bopa, mpuHIUI
COOTHOIIEHUSI HeomnpeaenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHHs 3apsAJO0BOIO M MacCOBOIO
YKcell ¥ DHEPTHUHU B SJIEPHBIX PEAKIMX, 3aKOH PATHOAKTUBHOTO pacnasa);

OMHCHIBaTh (U3UYECKHE TMPOLECChl W SBJICHUS, HCIHOJb3ys BEIUYHMHBI: HaANpPsSXKEHHOCTH
JNEKTPUYECKOTO TMOJS, MOTEHIHMAT 3JEKTPOCTATUYECKOrO0 TOJIA, pPa3HOCTh IOTEHLHUAJOB,
ANEKTPOJBIIKYIAS. CWIa, WHAYKIMS MAarHUTHOIO TMOJs, MarHUTHBIM TOTOK, cuia Amrepa,
WHJYKTUBHOCTD, AJIEKTPOABMXKYIIIAsl CUJIA CAMOMHIYKLIUH, SHEPTUSI MArHUTHOTO TOJIs TPOBOIHUKA
C TOKOM, PENATUBUCTCKUN HMITYJIbC, TOJHAs SHEpPrus, SHEPrusi MOKOS CBOOOJHOW YaCTHUIIBI,
SHEPrusl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps AIpa, SHEPTUs CBSI3U SApa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHHsS (UINYECKUX SBICHUHN: AIIEKTPOMArHUTHAs WHIYKIUS,
CaMOMHJIKIIMSI, PE30HAHC, UHTepepeHus BOJIH, TUGPAKIM, ITUCIEPCUs, MOJHOE BHYTPEHHEE
oTpaxkenue, dotodnekrpudeckuii d3hpdext (pororddekr), anpda- u OGeTa-pacnanasl suep, raMma-
U3ITy4eHue siaep, PU3ndeckre MPUHIUIBI CHIEKTPATILHOTO aHaN3a U paboThI Jla3epa;

OIpeNEeNATh HAIlpaBJICHUE MHAYKIMM MArHUTHOIO IOJS IMPOBOJHUKA C TOKOM, CHJIbI Ammepa U
cuiibl JIopeH1a;

CTPOUTH M300paKEHHE, CO37aBacMOe IUIOCKUM 3epKajioM, TOHKOW JIMH30M, U pacCUUTHIBATH €ro
XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE MOHSTHS, TEOPUU U 3aKOHBI JJIs aHAIW3a U
00BsicHEHUS! (PU3MYECKHX TMPOILIECCOB, MPOUCXOIAIIMX B 3BE3OAaX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJaKTHYeCKOH cpeJie; TBUKEHUs1 HeOeCHBIX Tell, BOJIIOLNY 3BE311 U BeenenHoii;

IIPOBOJIUTH HCCJIEIOBAHNE 3aBUCHUMOCTEH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEeHUH, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yibTaThl MOJIY4E€HHOM
3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BHJE I'padUKOB C Y4ETOM aOCONIOTHBIX IMOTPELIHOCTEH
WU3MEPEHUH, J1eaTh BBIBOIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

MIPOBOJIUTh KOCBEHHbBIE M3MEpEHUs (U3NYECKUX BEIMYMH, MPU 3TOM BBIOMpPATh ONTHMAJbHBIN
METOJl M3MEpEHMs], OLIEHUBATh aOCOIIOTHBIE M OTHOCUTENIbHBIE TOTPEIIHOCTH TPSAMBIX H
KOCBEHHBIX U3MEPEHMI;



IIPOBOAUTD OIIBITHI IO ITPOBEPKEC npennoxceHHoﬁ TUIIOTE3bI: INIAaHUPOBATH SKCIICPUMCHT, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH IMOJYYCHHBIC PE3YJIbTAThl U ACJIATH BBIBOJ O
cTaryce MpeaioKeHHOH TUIOTE3bI;

OMMCBIBATb MCTO/IbI ITOJTYYCHUSA HAYYHBIX ACTPOHOMHNYCCKUX 3HaHHfI;

cobOnrofare mpaBmia 0€30MacHOTO TpyJda MPH MPOBEICHUU HCCIICIOBAHUM B paMKax ydeOHOTO
IKCIIEPUMEHTA, TPAKTHKYMa W Yy4COHO-HCCIICOBATEIIbCKOM M TPOCKTHOW JCSTEILHOCTH C
WCTIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 00OPYIOBAHUS;

pemiate pacu€THBIC 33a7a4d C SBHO 3a/JIaHHOW W HESBHO 3aJaHHOW (U3MYCCKOW MOJENBIO: Ha
OCHOBAaHMHU aHaJIM3a YCJIOBUA BI>I6I/IpaTI) (1)I/I3I/II-IGCKI/IG MOACIN, OTBCUAKOIIINEC Tpe60BaHI/I$IM 3aJa4u,
NPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJNAThl (U3WYECKUX TEOpUi mpu
HCIIOJIb30BAHMU MATCMATUYCCKHUX MCETOJO0B PCIICHHA 3aa4d, IIPOBOJIUTH paC‘IéTBI Ha OCHOBAaHUHU
HMCIOIINXCA JAaHHBIX, aHAJIU3UPOBATE PC3YIIbTATBI U KOPPECKTUPOBATH MCTOABI PCIICHUSA C yLIéTOM
IMOJIYYCHHBIX PC3YJIbTATOB,

pelarh KayecTBEHHbIE 3aJaud, TpeOyIollue NMPUMEHEHHUs 3HaHWM W3 pa3HbIX pa3/ieloB Kypca
¢bu3MKKM, a TaKkkKe HMHTErpaldyd 3HaHUM M3 JPYruxX HpPEeIMETOB €CTECTBEHHO-HAyYHOrO IUKJIA:
BBICTPAaUBATh JIOTMYECKYIO ILEMOYKY PpACCYXKIEHUH C ONOpPOM Ha U3Y4YCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/Ie SABJIICHUA,

HCIIOJIB30BaTh TCOPECTUYCCKUEC 3HAHUA I 00BsCHEHUS OCHOBHBIX IMPUHIUIIOB pa6OTBI
HU3MEPHUTECIBbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB 1 TEXHOJIOTHYCCKUX ITPOICCCOB;

MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAayKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

AHAJIIM3UPOBATE MW OLCHHUBATHL IOCICACTBUA OBITOBOH H HpOH3BO}ICTBeHHOﬁ JCATCIIBHOCTHU
YEJIOBEKa, CBS3aHHOW C (M3MYECKUMHU TPOIECCAMU, C TO3HIMH AKOJOTHYECKON O€301acHOCTH,
MPEJICTaBICHU O palMOHAIBHOM TPUPOAOIOIB30BAHNN, a TaKkKe PasyMHOM HCIIOJIb30BAHUU
JNOCTHKEHUM HayKH M TEXHOJOTUH /ISl AajdbHEHILero pa3BUTHS YeJI0BEUECKOTO 00IIEeCTBa;
MPUMEHATHh Pa3IUYHbIe CMOCOOBI paboThl ¢ HHPOpMANHMEH (PUINIECKOTO COACpPKAHUSI C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHM, TpU 3TOM HCIIOJIb30BAThH
COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTUU [UIsl TOMCKa, MNepepaboTKU U MPEeIbSBICHUS
yueOHOM Y  HAYYHO-TIOMYNISApHON HHQOpMAIMM, CTPYKTYPHUPOBAaHUS U  HHTEPHpETaluu
nH(pOpMaLIUY, TIOTYYCHHOU U3 PA3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBAThH MOTY4aeMYIO
nH(pOpMalLIMI0O U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha
OCHOBE aHaJIM3a UCTOYHUKA HH(OPMaLIUU;

MPOSIBIIATh OPraHU3allMOHHbIE W T[O03HABATEIbHbIE YMEHHUS CaMOCTOSITEIBHOTO MPUOOpETEHHUS
HOBBIX 3HAHUI B MpOIIecCe BHITIOTHEHHSI IPOESKTHBIX U y4eOHO-HUCCIIeI0BATENBCKUX PadoT;
paboTaTh B TpyHIE C HCIOJHEHHWEM pa3IMYHBIX COIMAIBHBIX pPOJIeH, IUIaHUPOBAaTh PadoTy
TPYIIbI, PAalMOHAIBHO pACHpEAeNsaTh ACATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUSX, aJ€KBAaTHO
OIICHUBATh BKJIAJ] KQXKI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaeMO POOIEMBI;
MPOSIBIIATh MOTHUBALMI0O K Oynaymiedl npodeccHoHambHON NESTENBHOCTH MO CHEHATbHOCTSIM
(UBUKO-TEXHUYECKOTO TPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1.HAYUHBIA METO/] TIO3HAHUSI ITIPUPOIbI
11 Hayunbiit MeTO1 TO3HAHUS TIPUPOTBI 6 Bubmrorexa LIOK
' i A PHpOA https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 K 1 1
rHeMaTHia 0 https://m.eds00.ru/f16b68d7
bu6moreka [IOK
22 flumamiia 10 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2.3 C & 5 1
THTHIA TBEpAOTO Tera https://m.edsoo.ru/f16b68d7
bub6 OK
2.4 3aKOHBI COXpaHEHUS B MEXaHUKE 10 1 htI/tIpJSI:I;/(r)rTIiJI:iaSE).rU /F16b68d7
Hroro mo pazgeny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKONU TEOPUHU 15 1 Bubmmorexa LIOK
' yP P https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
3.2 T .T 20 1
epMOAMHAMHUKA. TerIoBbIe MAITUHBI https://m.eds00.ru/fL6b68d7
33 ArperartHble cocTosiHUS BemiecTBa. Da3oBbie 14 1 bubmuoreka [JOK

MepPeX0/Ibl

https://m.edsoo.ru/f16b68d7
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Wroro mo pazneny 49
Paznen 4.9JIEKTPOJIMHAMUKA
bu6mmoreka [{OK
4.1 24 1
UICKTPHHECKOE 1071C https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.2 I1 i i 24 1
OCTONHHRIH SICKIPHICCIIH TOX https://m.edsoo.ru/f16b68d7
43 To - cvea 6 bubmmoreka [{OK
. KU B HNYHBIX X
past pest https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. OU3NYECKUN MPAKTUKYM
bu6moreka [IOK
A o i 1 1
> VISHHACCIHI TIpAKCTHION ° 6 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bu6moreka [IOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 8 16
11 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakruueckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1.2JIEKTPOJIMHAMUKA
bu6mmoreka [JOK
11 M 14
ATHITHOC ToJe https://m.edsoo.ru/39859ef1
b K
1.2 DneKTpoOMarHuTHast MHIYKIIHS 13 1 mommorexa 110

https://m.edso0.ru/39859efl
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Hroro no pazneny

27

Paznea 2. KOJIEBAHUA U BOJIHbBI

bu6mmoreka [IOK
2.1 M 1
CXAMIMHECKHE KoCOaHs 0 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DJIeKTPOMArHUTHBIC KOJICOAHUS 5) https://m.edso0.ru/39859¢ef1
53 MexaHndeckue 1 JIeKTPOMarHuTHBIE 10 bubnuorexa [JOK
' BOJIHBI https://m.edsoo0.ru/39859ef1l
bubmmoreka [{OK
24 Onrica 25 https://m.edso0.ru/39859ef1l
Hroro mo pazueny 60
Pa3nen 3.0CHOBbBI CHEIIUAJIBHON TEOPUU OTHOCHUTEJBHOCTH
bu6moreka [IOK
31 Octoer CTO > https://m.edso0.ru/39859ef1l
Hroro mo pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJTHOBOH Ayain3m 15 Bubmmorexa LIOK
' PIyCRyIID o https://m.edso0.ru/39859ef1l
bu6mmoreka [JOK
4.2 Dusiika atoma > https://m.edso0.ru/39859ef1l
43 ®du3rka aTOMHOTO S7pa U 3JIEMEHTaPHBIX 5 bubnrorexa [JOK
' YaCTHIL https://m.edso0.ru/39859efl
Hroro no paszneny 25

Pazpea S.OJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHN

5.1

DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU

12

bu6mmoreka [JOK
https://m.edso0.ru/39859¢efl
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Hroro no pazgeny 12
Pa3znen 6.OPM3UUYECKHN TIPAKTUKYM
bu6mmoreka [IOK
A ) i 1 1
0 VISHACCITHI HpAICTHEyM y 0 https://m.edso0.ru/39859efl
Wroro mo pazueny 16
Pazagen 7.0bOBLIAIOIIEE IOBTOPEHUE
Cucrematuzanusa 1 00001IeHne
MIPEAMETHOTO COJIEP>KaHUS U OIbITa bubnuorexa [JOK
7.1 . 15
JEATeTLHOCTH, TIPHOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
nu3ydeHuu kypea ¢puszuxu 10 — 11 kmaccos
Hroro mo pazgeny 15
bu6moreka [IOK
P 10
SICPREOC BpEA https://m.edsoo0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
INOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC
Ne KosanuyecTBO 4acoB JlaTa
JJeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Becer | Konrpoabubl | IIpakruyecku | H3yYeHH pecypent
I 0 e padoThI e padoThbI A
[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB
1. 1 CEHTAOPH
OCHOBHOTO Kypca (pU3uKu
7-9 xmaccel
5 Jlnarnoctuueckas 1 1 S
KOHTpOJIbHAas paboTa
16)) _
3. s 1 ceHTsi0pp | bubmmoreka LIOK https://m.edsoo.ru/1beef346
(dyHIaMeHTalbHAas HayKa O
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npupoe. Hayunsiit meron
MO3HAHUS U METOIbI
UCCIICIOBAaHUS
(U3HYECKUX SBJICHUN

DKCIIEpUMEHT U T€Opus B
nporecce MO3HaHUs
npupoel. Habmronenue u
AKCIEPUMEHT B (pU3MKE

CEHTSIOpb

bubmmoreka IIOK https://m.edsoo.ru/34c49931

CriocoObl U3MepeHus
(u3NYECKUX BETUYHH.
AbcomoTHas 1
OTHOCHUTEIbHAs
MTOTPEITHOCTH U3MEPEHUN
(bMBUYECKUX BETHYHUH

CEHTSIOph

bubmuoreka I1OK https://m.edsoo.ru/ca2def03

MoaenupoBaHue B
¢usuke. Poas 1 mecto
¢bu3ukn B pOpMUPOBAHUHT
COBPEMEHHOM HAY4YHOM
KapTHUHBI MUDA, B
MPAKTUYECKOMN
NeSITeNIbHOCTH JII0JIeH

CEHTSAOPh

bubmuoreka IIOK https://m.edsoo.ru/eabbdedl

MexaHudeckoe JBHXKCHUC.

Cucrema orcyera.
OTHOCHUTEIBHOCTD
MEXaHUYIECKOTO
npwkenus. [Ipsmas u
oOpatHas 3a1a4u
MEXaHUKHU

CEHTAOPH

bub6muoreka ITOK https://m.edsoo.ru/e9a52f02

Pannyc-sexrop
MaTepuaIbHON TOYKH, €ro
IIPOEKLUU HA OCH
KoopauHar. Tpaekropus.

CEHTAOpb

Bbubaunorexa I{OK https://m.edsoo.ru/30a108a5
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[lepemenienue. CkopocCTb.

Nx npoeknuu Ha ocH
KOOpAUHAT

PaBromepHOE
MIPSIMOJIMHENHOE
neuxkenue. ['papudeckoe
ONMCAHNE PABHOMEPHOIO
MIPSIMOJIMHENHOTO
JIBUKCHUS

CEHTSIOpb

bubmmoreka IIOK https://m.edsoo.ru/89ba7190

10.

CrnosxeHue nepemMerieHni
U ckopocteil. Pemenune
3aza4

CEHTSIOph

bubmuoreka [OK https://m.edsoo.ru/761d18aa

11.

HepasHomepHoe
NIBIKeHHe. MTHOBeHHAS
CKOPOCTb. Y CKOpEHHE.
[IpsimonuHeliHoe
JBUKEHHE C MTOCTOSITHHBIM
YCKOPEHUEM

CEHTSAOPh

bubnuoreka IOK https://m.edsoo.ru/a99549a7

12.

I'padmyeckoe onucanue
MPSAMOJIMHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM
YCKOpEHUEM

CEHTSAOPH

bubmmoreka LIOK https://m.edsoo.ru/b7560bbf

13.

CBoboaHOE najieHue.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUs OT BpEMEHH U
uX rpaQuku

CEHTAOPH

bubnuoreka IIOK https://m.edsoo.ru/f738109c

14.

JIBu>keHue Tena,
OpOIIEHHOTO MO/ YIIIOM K
TOPU30HTY

CEHTAOpb

bubnuroreka L{OK https://m.edsoo.ru/71cbb4f5
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15.

KpuosmHelinoe
JIBUKEHUE. [[BUKEHUE 110
OKPY)KHOCTH. YTJIOBas U
JIMHEWHAsI CKOPOCTb.
[Tepuon u yacrora.
LlenTpocTpemMuTensHoE 1
IIOJIHOE YCKOPEHUE

CEHTSIOpb

bubmmoreka LIOK https://m.edsoo.ru/33196fbe

16.

KonTpossHas padora no
Teme "Kunemaruka"

CEHTSIOph

bubmmoreka IIOK https://m.edsoo.ru/1242f32e

17.

IIepBslii 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
otcuéra. [IpuHnmn
OTHOCHUTEIIBHOCTH
lNannnes.
Hewnnepunansusie
CUCTEMBI OTCUETA

CEHTSIOph

bubmuoreka I1OK https://m.edsoo.ru/5a9e4a64

18.

Cuna. PaBHOAeMCTBYOIIAS
cuna. Bropoii 3akoH
Hrerorona. Macca

CEHTSAOPh

bubmuoreka IIOK https://m.edsoo.ru/141d3837

19.

BsaumoneiicTBue Tei.
Tpetnii 3akoH HeroToHa

CEHTSAOPH

bubmoreka LIOK https://m.edsoo.ru/57dba505

20.

[TpunIMn cynepno3uiuu
cun. Pemmenue 3agau Ha
MPUMEHEHHE 3aKOHOB
HeroTona

CEHTAOPH

bub6muoreka ITOK https://m.edsoo.ru/bdf997fh

21.

3aKkoH BCEMHUPHOI'O
TATOTCHUA.
OKBUBaJCHTHOCTH
FpaBI/ITaHI/IOHHOI‘/’I u
HHCpTHOfI MacCChbl

CEHTAOpb

bubmuoreka ITOK https://m.edsoo.ru/9aba2b0a

22,

Cuia TSDKECTH U

CEHTAOpb

Bbubaunorexa I{OK https://m.edsoo.ru/22757f26
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YCKOpeHHue CBOOOHOTO
IIaACHUA

23.

JIBuKeHHE HEOCCHBIX TEI
Y UX UCKYCCTBEHHBIX
cnyTHHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb.
3akonsl Kemnepa

OKTSI0pb

bubmmorexa L{OK https://m.edsoo.ru/11abfa0a

24,

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

OKTSI0pb

bubnuoreka I1OK https://m.edsoo.ru/0Oae2cd84

25.

Cuna tpenus. [lpupona u
BUJIBI CHJT TPEHHSL.
JIBY>KEHUE B KHUIKOCTU U
rase ¢ y4¢TOM CHJIBI
COTIPOTHBIICHUS CPEIIBI

OKTSI0pb

bu6moreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch296
76

26.

JlaBaeHue.
I'mapocraTnueckoe
nasienue. Cuia
Apxumena

OKTSI0pb

bubmuoreka I1OK https://m.edsoo.ru/a28aa7ad

217.

AGCOTIOTHO TBEpAOE TEIO.
[ToctynarenbHoe 1
BpallaTeabHOe JBIKEHHE
TBEpAOro Tena

OKTS0pb

bu6mmoreka [IOK bubanoreka [JOK
https://m.edsoo.ru/2b95d57e

28.

MomMeHT cHJIbl
OTHOCHUTEJIHHO OCH
BpaieHus. [lneyo cumbl

OKTSI0pb

bu6nuoreka IIOK https://m.edsoo.ru/653d3459

29.

CnoxeHue cui,
MPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxkecTu Tena.
VYcnoBus paBHOBECHS
TBEpOTO Tena. Buasl
paBHOBeECHs

OKTSIOpb

bubnuroreka L{OK https://m.edsoo.ru/9aa79a7d
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30.

Pemenue 3amau

OKTSIOpb

bubaunoreka I{OK https://m.edsoo.ru/dclcaacO

31.

KonTtponsHas pabora o
teme "lunamuka. Cratuka
TBEpJIOTO Tena"

OKTSIOpb

bubaunorexa I{OK https://m.edsoo.ru/9f5a574c

32.

NMnynsc maTeprabHOM
TOYKH, CUCTEMBI
MaTepUaJIbHBIX TOYEK.
[lenTp macc cuctemsl
MaTepHUaJIbHBIX TOYEK.
Teopema 0 ABMKEHUH
LIEHTpa Macc

OKTSI0pb

bubmuoreka IOK https://m.edsoo.ru/4bb8294b

33.

Nmmnynbc cuitel 1
M3MEHEHHE UMITYJIbca
Tena. 3aKOH COXpaHEeHHs
nMItynbca. PeaktuBHoe
JBYKCHHE

OKTSI0pb

bubmmoreka LIOK https://m.edsoo.ru/13f0a221

34.

MoMeHT uMItyibca
MaTepuaibHON TOUYKH.
[IpencraBnenue o
COXPaHEHUU MOMEHTa
UMITYJIbCa B IIEHTPAIbHBIX
MOJISIX

OKTS0pb

bubmoreka LIOK https://m.edsoo.ru/d6532eb9

35.

PaGora cusbl Ha MaJIOM U
Ha KOHEYHOM
NepeMEIIeHU Y.
I'paduueckoe
Mpe/ICTaBJIeHHE PaOOTHI
CHIIBI. MOIIIHOCTh CHJTBI

OKTSI0pb

bubnuoreka IIOK https://m.edsoo.ru/913974c7

36.

Kunernueckas sHeprus.
Teopema 06 u3meHeHUH
KMHETUYECKOW SHEPTUu

OKTSIOpb

bubnuroreka LIOK https://m.edsoo.ru/9a5e2e74
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MAaTepUaAIbHON TOUKHU

37.

[TorenumaneHble U
HEMOTEHUHUAJIbHBIEC CHUJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTb

OKTS0pb

bubmmoreka IIOK https://m.edsoo.ru/554bafcc

38.

Tperbs kocMuyeckas
CKOpoCTh. CBsI3b pabOTHI
HENOTEHLHUAJIbHBIX CUJI C
M3MEHEHHEM
MEXaHU4ECKOMN SHEPTrUun
CUCTEMBI TeJI. 3aKOH
COXpaHEHHUS
MEXaHUYECKOMN SHEPTrUn

OKTSI0pb

bubmuoreka IIOK https://m.edsoo.ru/f57b4e01

39.

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUA. Y paBHEHHUE

bepnynnu nis uneanbHOM
JKHUIKOCTH

OKTSI0pb

bubmuoreka ITOK https://m.edsoo.ru/f30f43b6

40.

KounTposbnas pabora no
Teme "3aKOHbI COXPaHECHUS
B Me€XaHUKe"

OKTS0pb

bubmmoreka IIOK https://m.edsoo.ru/474e7c4a

41.

3aueTr «MexaHUKa»

HOSIOPH

42.

Pa3Butue npencrabieHuit
O IIPUPOJIE TEIIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. Iuddyzus.
bpoyHoBckoe aBUXKEHUE

HOSIOPh

bub6nuoreka IOK https://m.edsoo.ru/b0a4445f

43.

Ctpoenue razoo0pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.
Xapakrep JBMKEHUS U
B3aMMO/ICHCTBHS YaCTHUI]

HOSIOpb

bubnuoreka L{OK https://m.edsoo.ru/c44d02e?2
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BCIICCTBA

44,

Macca u pazmepsl
MOJIEKYJI (AaTOMOB).
KonnuecTBo BemecTna.
[Tocrositnnas ABoraapo

HOSIOPb

bubaunoreka I{OK https://m.edsoo.ru/c5b72ab7

45.

Temneparypa. Temnosoe
paBHOBecue. [1Ikana
Henscus

HOSI0pb

bubmmoreka LIOK https://m.edso0.ru/0070d493

46.

WneanpHbiii ra3. 'a3oBeie
3aKOHBI

HOSIOpb

bubnuoreka IOK https://m.edsoo.ru/1deb2367

47.

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3aza4

HOSIOpb

bubnuoreka 11OK https://m.edsoo.ru/8d12c328

48.

AOcoroTHas
TemmepaTrypa. 3akoH
JanpToHa

HOSIOPH

bubmuoreka IIOK https://m.edsoo.ru/14e02d1f

49.

N3omporieccel B
HAAeaIbHOM Tase C

IIOCTOSAHHBIM KOJIMYECTBOM

BCIIICCTBA

HOSIOPH

bubmoreka LIOK https://m.edso0.ru/68878d51

50.

I'paduaeckoe
MpeCTaBICHHUE
M30TIPOIIECCOB: U30TEPMa,
n30Xxo0pa, n300apa

HOSIOPb

bubnuoreka IIOK https://m.edsoo.ru/1344327b

51.

OcHOBHOE ypaBHEHHE
MKT

HOSIOPb

bubnuoreka IIOK https://m.edsoo.ru/c8094721

52,

Pemenue 3amau

HOSIOpb

bub6muoreka ITOK https://m.edsoo.ru/10265a05

53.

CBs13b a0COJIOTHOM
TEeMIIepaTyphl
TEPMOIMHAMHYECKOU
CUCTEMBI CO CpeliHel

HOSIOpb

https://m.edsoo.ru/c38af875
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KUHETHUYECKOMN dHEpruen
MOCTYNATEIbHOTO
TEIIOBOI'O JBMKCHUS €€
YaCTHI]

54.

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HAaHNN
o Teme "OcuoBet MKT"

HOSI0pb

bubmmoreka LIOK https://m.edsoo.ru/09d12fd8

55.

KonTpossHas padora no
teMe "OcHoBbl MKT"

HOSI0pb

bubmuoreka IOK https://m.edsoo.ru/13adad59

56.

TepMoauHamMuyeckast
cucrtema. 3ajiaHue
BHEIIHUX yciaoBun Juist T /1
cuctemsbl. BHennue n
BHYTPEHHHE NTapaMETPHI.
[Tapametpsr T/l cuctembl
KaK CpeIHHE 3HAYCHUS
BEJINYUH, ONHCHIBAIOIINX
€€ Ha MUKPOCKOITHYECKOM
YpOBHE

HOSIOpb

bubmuoreka I1OK https://m.edsoo.ru/5f8d38a3

57,

HyneBoe nauano
TEPMOIMHAMHUKH.
Camornpou3BoJibHas
penakcarus T cuctemsl K
TEIIOBOMY PaBHOBECHIO

HOSIOPH

bubmoreka IIOK https://m.edsoo.ru/8ec512f0

58.

Moens naeaIpHOro raza B
TepMOJUHAMUKE. Y CJIOBUS
MIPUMEHHUMOCTH 3TOU
MOJICITH

HOSIOPh

bubnuoreka IIOK https://m.edsoo.ru/29355001

59.

YpaBHeHnue Menpeneena-
KnaneiipoHa u BelpakeHne
JUI BHYTPEHHEN SHEPTUH

nexadpb

bubnuroreka I{OK https://m.edsoo.ru/bal178d0
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60.

Beipaxenue s
BHYTPEHHEUN SHEPTUU
OJHOATOMHOT'O
HJICAIBHOTO Ta3a.
KBasucrarnueckue u
HECTATUYECKHUE TIPOLIECCHI

neKaopb

bubanorexa I{OK https://m.edsoo.ru/ac5cacls

61.

OnemenTapHas paboTa B
TEPMOJAMHAMUKE.
Brruucnenue paboTsl o
rpaduky nporuecca Ha pV-
ararpamme

nexkabppb

bubmuoreka [IOK https://m.edsoo.ru/741d5738

62.

Temmonepenaya kak
croco0 M3MEHEHUs
BHYTpeHHeM sHeprun T/]
CUCTEeMbI O€3 COBEpILICHUS
paboThl

nexadpb

bubmuoreka IIOK https://m.edsoo.ru/3d734561

63.

Konsexius,
TETUTONIPOBOTHOCT,
M3JIyYCHHUE

nexkabppb

bubnuoreka ITOK https://m.edsoo.ru/157b54cd

64.

KoauyecTBO TEMIOTHI.
TemnmoéMKOCTh Tena.

VY aenbHas 1 MOJIIpHas
TEII0EMKOCTH BEILIECTBA.
VnensHasa Temiora
CropaHus TOTUIMBA

nexkabppb

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

65.

Pacuér xommuecTtBa
TEIUIOTHI ITpU
Terioneperaye

nexadpb

bu6nuoreka IIOK https://m.edsoo.ru/1db5ad4e

66.

[Tousarue 00 aguabaTHOM
npouecce. [lepBsiii 3ak0H
TEPMOIMHAMUKHU

nexadpb

bubnuroreka LIOK https://m.edsoo0.ru/d8098824



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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67.

KosnuecTBo TeIIOTH U
paboTa Kak Mepbl
U3MEHEHUs] BHYTPEHHEN
sHepruu T/I cucremsl

neKaopb

bubaunoreka I{OK https://m.edsoo.ru/b047alcd

68.

Bropoi1 3akoH
TCPMOJUHAMUKHA JJI
paBHOBECHBIX U
HCPAaBHOBCCHBIX
IIPOLIECCOB.
Heob6parumocts
MIPUPOIHBIX IIPOLIECCOB

nexkabppb

bubnuoreka IIOK https://m.edsoo.ru/c6f4f464

69.

[TpunHIMIIBEI AEHCTBUSA
TernoBbiX MamuH. KITJ]

neKadpb

bubmuoreka IIOK https://m.edsoo.ru/2e945513

70.

MaxkcuMalnsHO€e 3HaYeHHEe
KIIA. Huxn Kapuo

neKadpb

bubmuoreka IIOK https://m.edsoo.ru/fe3857b9

71.

Pemrenue 3agau

nexkabppb

bubnuoreka IOK https://m.edsoo.ru/b3efal8b

72.

DKOJIOTHYECKHUE ACIIEKTHI
HCIIOJIE30BaHMUS TEIJIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKPYXKaroen
cpebl

nexkabppb

bubmmoreka LIOK https://m.edso0.ru/9867aaa7

73.

Pemrenue 3agau

nexkabppb

bubmmoreka IIOK https://m.edsoo.ru/c8c70432

74,

O06006111EHNE U
CHCTEMATH3aLMs 3HAHUI
o teme "TepMoauHamMuka.
TenoBrle MalIMHBL"

nekabpb

bubmuoreka IOK https://m.edsoo.ru/28d62b3f

75.

KonTtponsHas pabora no
teMe "TepmoauHamuka.
TennoBsie MaIMHbI"

nexadpb

bubnuroreka L{OK https://m.edsoo.ru/1b6e26¢5

76.

[TapooGpazoBanue u
KoHeHcanud. Mcnapenune

nexadpb

Bbubaunorexa I{OK https://m.edsoo.ru/6f8e6777



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
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https://m.edsoo.ru/28d62b3f
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https://m.edsoo.ru/6f8e6777

U KUIICHUE. Y IeIbHas
TEIJIOTa NapooOpa3oBaHU

77.

Hacrwimennsie n
HEHACHIIICHHBIC MaPHI.
KauecTBennas
3aBUCUMOCTD IJIOTHOCTH U
JIaBJIEHUS HACKHIILIEHHOTO
rapa oT TeMIlepaTyphbl, UX
HE3aBHCUMOCTEL OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBHUCUMOCThD
TeMIEePaTypbl KUTICHUS OT
JaBJICHUS B )KUIKOCTH

nexkabppb

bu6nuoreka I1OK https://m.edsoo.ru/f5¢17d02

78.

BrnaxnocTs Bo3ayxa.
AOcomroTHas 1
OTHOCHUTEIbHAS BIAXKHOCTH

neKadpb

bubmuoreka I1OK https://m.edsoo.ru/30ebbb79

79.

Pemrenue 3agau

nexkabppb

bubmuoreka ITOK https://m.edsoo.ru/18e95ff3

80.

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBIE Tea.
AHM30TPOIIHS CBOMCTB
KpHUCTAJLJIOB

nexkabppb

bubmmoreka IIOK https://m.edsoo.ru/20a88a03

81.

IInaBnenue u
KpHUCTaUIU3aLIHS.

VY aenbHas TemioTa
iaBnenus. Cyomumanus

SIHBaphb

bubnuoreka IIOK https://m.edsoo.ru/6ee91e9f

82.

Hedopmaruu TBEPIOTO
tena. Pactskenue u
cxartue. Casur. Moynb
IOnra. Ilpenen ynpyrux
nedopmaruit

SIHBapb

bubnuroreka L{OK https://m.edsoo.ru/dalaab10



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

83.

TermoBoe pacimmpenue
YKUJIKOCTEN U TBEPJIBIX TEIL.
AHrapMOHU3M TEIUIOBBIX
KOJIEOaHMI YaCTHI
BEIllECTBA

SHBapb

bubanorexa I{OK https://m.edsoo.ru/7ba5edf2

84.

[IpeoOpazoBanme SHEPTrUU
B (ha30BBIX Mepexoax

SHBapb

bubmuoreka I{OK https://m.edso0.ru/97a0672f

85.

YpaBHEHHE TETIIOBOTO
OanaHca

SHBaph

bubnuoreka IOK https://m.edsoo.ru/ab1521fb

86.

Pemenue 3amau

SHBaph

bubmuoreka IOK https://m.edsoo.ru/8ab7f40d

87.

[ToBepxHOCTHOE
HaTsokeHue. Kanumisipueie
siByieHUs. J{aBieHue mo
HCKPHBJICHHOU
MTOBEPXHOCTBIO )KUJIKOCTH.
®opmyna Jlammaca

SHBaph

bubmmoreka L{OK https://m.edsoo.ru/b42f1f97

88.

O06o0mmenue u
CHCTeMaTH3alus 3HaHuI
1o teme "ArperaTHbie
COCTOSIHHS BEILIECTBA.
®dazoBble Iepexo bl

SHBaph

bubmoreka IIOK https://m.edso0.ru/0b52575c¢

89.

KontponpHas padoTa no
Teme "ArperatHbie
COCTOSIHHS BEILIECTBA.
®dazoBble Iepexo bl

SIHBaph

bubmuoreka IIOK https://m.edsoo.ru/7dc2a739

90.

3ayet «MonekynspHas
¢u3uka. TernoBsle
SIBIICHUSD)

SIHBapb

91.

OnexTpusanus Tea u eé
IIPOSIBJICHUSI.
DnexTpuuecKui 3apsa.

SIHBapb

bubnuoreka LIOK https://m.edsoo.ru/1aff445f



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

JIBa BU/1a DIIEKTPUYECKUX
3apsanoB. [IpoBoHuKY,
TUBJIEKTPUKU U
MIOJIYTIPOBOIHUKH

92.

DneMeHTapHbIN
BIEKTPUYECKUI 3apsi.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsia

SHBapb

bubmmoreka LIOK https://m.edsoo.ru/f49afd24

93.

B3anmoperictBue 3apsioB.

Toueunsie 3apsiapl. 3aKOH
Kynona

SHBaph

bubmuoreka IOK https://m.edsoo.ru/445b7746

94.

Pemenue 3agau

SHBaph

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5ahttps://m.edso0.ru/08fc19
bc

95.

DnekTpuyeckoe noje. Ero
NEUCTBYE Ha
AIIEKTPUYECKHE 3apsiIb

SIHBaph

bubmuoreka ITOK https://m.edsoo.ru/05c6bfal

96.

Hanpsioxkénnoctb
ANEKTPUYECKOTO IOJISL.
[TpoOupbIii 3apsn. JInaum
HANPSHKEHHOCTH
ANEKTPUYECKOTO IOJISL.
OnHopoaHoe
ANEKTPUYECKOE MOJIe

deBpaib

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

97.

IToTeHuMaIbHOCTH
3JIEKTPOCTATHYECKOTO
nojs. PazHocTh
MOTEHIIUAJIOB U
HaNpsSHKEHUE

dbeBpanb

bu6nuoreka IIOK https://m.edsoo.ru/80021447

98.

[ToreHumanbHas SHEPrus
3apsija B

dbeBpaib

Bubaunorexa I{OK https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

ANEKTPOCTATUUECKOM
noJe. ITorenmman
AEKTPOCTATUUECKOTO
moJs

99.

CBs13b HaPSDKEHHOCTU
0JIS1 U Pa3HOCTH
MTOTEHLIUAJIOB JUIsI
IEKTPOCTATUYECKOTO
oJIs

dbeBpanb

bubmmoreka LIOK https://m.edsoo.ru/df7a6838

100.

[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJEN

deBpanb

bubnuoreka IIOK https://m.edsoo.ru/Ocfeda6e

101.

Pemenue 3agau

deBpainb

bubmuoreka IIOK https://m.edsoo.ru/5a582263

102.

[Tosie Toueynoro 3apsiaa.
[Tosre paBHOMEPHO
3apsOKEHHOU chephl

deBpainb

bubmuoreka 11OK https://m.edsoo.ru/b297b5c3

103.

[Tosie paBHOMEPHO
3apsSHKEHHOTO 10 00BEMY
mapa. [lone paBHOMepHO
3apsOKCHHON OECKOHEYHOM
IJI0CKOCTH

deBpanb

bubnuoreka IOK https://m.edsoo.ru/f7a665ee

104.

[IpoBoaHMKH B
AIEKTPOCTATUYECKOM
noje. YcioBue
paBHOBECHS 3apsi0B

deBpaib

bubnuoreka IIOK https://m.edsoo.ru/32405eab

105.

JIM3IIeKTpUKH 1
MOJIYIPOBOIHUKH B
3IEKTPOCTATUYECKOM I10JIE

deBpaib

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

106.

Konnencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOPA.
DNEeKTPOEMKOCTh

GbeBpaib

bubnuroreka LIOK https://m.edso0.ru/845b4173



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73

IIJIOCKOI'0 KOHACHCATOpa

107.

[TapamiensHoe
COEJMHEHUE
KOH/IEHCAaTOPOB

dbeBpanb

bubaunorexa I{OK https://m.edsoo.ru/d11e8ce7

108.

IlocnenoBaTenbpHOE
COEIHEHNE
KOHJIEHCAaTOPOB

dbeBpanb

bubmmoreka LIOK https://m.edsoo.ru/1e992920

109.

DOHeprus 3apsSKEHHOTO
KOH/IEHCAaTopa

deBpanb

bubnuoreka I1OK https://m.edsoo.ru/73a34f18

110.

JIBrKEeHME 3apsKEHHON
YaCTHUILbI B OJTHOPOHOM
NIEKTPUYECKOM I10JIE

deBpainb

bubmuoreka I1OK https://m.edsoo.ru/8341d6ac

111.

Pemenue 3agau

deBpainb

112.

O06o0mmenue u
CHCTeMaTH3alus 3HaHuI
1o TeMe "DIEeKTPUIECKoe
mose"

deBpanb

bubmuoreka IIOK https://m.edsoo.ru/5752603f

113.

KontponsHas padota no
Teme "DIEeKTpUIeCcKoe
noJjie"

deBpaib

bubmoreka LIOK https://m.edsoo.ru/cefe90e9

114.

Cuna Toka. IlocTossHHBIN
TOK. Y CIIOBHS
CYIIECTBOBAHHUS
IMOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

beBpaib

bubmuoreka IOK https://m.edsoo.ru/233311b5

115.

HcTtounuku Toka.
Hanpsokenne u 3/1C

dbeBpaib

bubGmuoreka ITOK https://m.edsoo.ru/0839a115

116.

3axon Oma Juid ydacTka
LENU. DIIEKTPUUECKOE
CONPOTHBIICHUE

MapT

bubnuroreka L{OK https://m.edsoo.ru/f14f251e

117.

3aBUCUMOCTH

MapT

Bubaunorexa I{OK https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

COTIPOTHUBIICHUS
OJIHOPOJHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IJIOIIAIN
MOTIEPEYHOTO CEUEHUS

118.

VY nenpHOoe COITPOTHUBIICHHE
BelecTBa. Pemenune 3amau

MapT

bubmmoreka LIOK https://m.edso0.ru/437f8300

119.

IlocnegoBarenpHOE,
napajuiebHOE,
CMEIIIAaHHOE COCMHEHUE
IMPOBOAHHUKOB

MapT

bubnuoreka I1OK https://m.edsoo.ru/236f7e07

120.

Pacuér pa3zBeTBIEHHBIX
AIEKTPUYECKUX LETIEH.
[IpaBuna Kupxroga

MapT

bubmuoreka I1OK https://m.edsoo.ru/1794cf37

121.

Pemenue 3agau

MapT

bu6nuoreka IOK https://m.edsoo.ru/3881b469

122.

PaboTa anekTpuyueckoro
TokKa. 3aKkoH [[xoynsa —
Jlenna

MapT

bubmuoreka ITOK https://m.edsoo.ru/a3605c5¢

123.

Pemrenue 3agau

MapT

bu6muoreka ITOK https://m.edsoo.ru/6761bfOf

124,

MomHOoCTh
ANEKTPUIECKOTO TOKA.
TennoBast MOIIIHOCTb,
BBIJIEIIsIEMAasi Ha PE3UCTOPE

MapT

bubmmoreka LIOK https://m.eds00.ru/99750a6f

125.

Pemenue 3amau

MapT

bub6nuoreka IIOK https://m.edsoo.ru/eb72fc24

126.

O/1C u BHyTpEeHHEE
COIIPOTHBIICHUE
HCTOYHMKA TOKA

MapT

bubnuoreka IIOK https://m.edsoo.ru/72d453af

127.

3axod OMa 111 OJTHOM
(3aMKHYTOI)
ANEKTPUYECKON 1enu

MapT

bubnuroreka I{OK https://m.edsoo.ru/221f40fb

128.

Pemenue 3amau

MapT

Bubaunorexa I{OK https://m.edsoo.ru/3580b679



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
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129.

MoHOCTh HCTOUHHUKA
TOKa

MapT

bubanorexa I{OK https://m.edsoo.ru/a0ae51d8

130.

Kopotkoe 3ambikanne

MapT

bubanorexa I{OK https://m.edsoo.ru/546f5632

131.

Konpencarop B uenu
MMOCTOSTHHOTO TOKa

MapT

bubmmoreka IIOK https://m.edso0.ru/35368f3e

132.

Pemenue 3amau

MapT

bubmuoreka IJOK https://m.edsoo.ru/4410cef0

133.

Pemenue 3agad mo reMme
"TlocTOSHHBINH
ANEKTPUYECKUH TOK"

MapT

bubmuoreka IIOK https://m.edsoo.ru/a7340a29

134.

Pemrenue 3aga4d mo reMme
"TlocToAHHBIHI
AIEKTPUYECKUN TOK"

anpernb

bubmuoreka IIOK https://m.edsoo.ru/744261b8

135.

Pemrenue 3amad mo reme
"TTocTOSTHHEIN
AIEKTPUYECKUN TOK"

anpernb

bubmuoreka IOK https://m.edsoo.ru/eb5d4687

136.

O06o0mmenue u
CHCTeMaTH3aIus 3HaHuI
o Teme "llocTostHHBIN
AIEKTPUYECKUN TOK"

anpenb

bubmuoreka I1OK https://m.edsoo.ru/bfd7a050

137.

KonTponbnas pabora no
teme "[locTosiHHBIN
AIEKTPUYECKUN TOK"

anpesb

bubmmoreka LIOK https://m.edsoo.ru/1885ddfl

138.

Dnekrpuyeckas
MIPOBOJIMMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUCCKUI
TOK B MeTajlIax.
CBepxXnpoBOIMMOCTh

anpenb

bub6muoreka ITOK https://m.edsoo.ru/da794295

139.

DNEeKTpUUYECKUH TOK B
pacTBOpax M pacIuiaBax
IEKTPOJIUTOB. 3aKOHBI
Dapazest U1 IEKTPOIN3a

anpenb

bubnuroreka L{OK https://m.edsoo.ru/4b423491



https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
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140.

DNEeKTPUYECKUM TOK B
razax. [lmazma

anpelb

bubanorexa I{OK https://m.edsoo.ru/92d92f76

141.

DNEeKTPUYECKUM TOK B
BakyyMe. BakyymHublIe
puOOpHI

anpeib

bubmmoreka LIOK https://m.edsoo.ru/2E+160

142.

DNEeKTPUYECKUM TOK B
MIOJTYIIPOBOTHAKAX

anpelb

bubmmoreka IIOK https://m.edsoo.ru/ab61c660

143.

[TosmynpoBOAHUKOBBIE
pruOOPHI

anpernb

bub6nuoreka I1OK https://m.edsoo.ru/83622200

144,

3auer
«INEKTPOIMHAMUKAY

anpeinb

145.

Pu3nYeCcKUil NPAKTUKYM
o Teme "M3mepeHue cuibl
TOKa W HAMPSHKEHUS B
L[ENU TIOCTOSTHHOTO TOKA
MIPU MIOMOIIY aHAJIOTOBBIX
1 U(POBBIX
M3MEPUTENbHBIX
puOOpOB" WK
"3HaKOMCTBO ¢ U(PPOBOI
naboparopuei o pusuke.
[Ipumeps! u3mepeHus
(bu3MYeCKUX BETUYHH MIPU
MTOMOIIY KOMITHIOTEPHBIX
TATYUKOB"

anpenb

bubmuoreka IIOK https://m.edsoo.ru/5643ea56

146.

dusnueckuil NpaKTUKyM
o teMe "M3ydenue
HEPABHOMEPHOTO
JBUKEHUS C LENbIO
OTIpEEIICHUSI MTHOBEHHOU
ckopoctH"

anpenb

bubnuoreka L{OK https://m.edsoo.ru/f62925f



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

147.

PuU3NYEeCKUN IPAKTUKYM
o teme "M3mepenue
YCKOPEHHUS MIPU
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH" W
"UccmenoBanue
3aBUCUMOCTH TIyTH OT
BPEMEHH NPHU
PaBHOYCKOPEHHOM
NIBYKEHUH"

anpelb

bubmmoreka LIOK https://m.edsoo.ru/6960b6ef

148.

Pu3nYeCcKUil NPAKTUKYM
o teme "M3mepenue
YCKOpEHUSI CBOOOTHOTO
nanenus” win "M3ydenue
JBUKEHHUS TENa,
OpOITIEHHOTO
TOPU30HTAJIBHO"

anpenb

bubmuoreka IOK https://m.edsoo.ru/d1ea2402

149.

DuU3NYECKUH TPAKTUKYM
o teme "M3ydenue
JBUKEHUS TeJa 1o
OKPY>KHOCTH C
MTOCTOSIHHOM 110 MO0
CKOpPOCTBHIO" WJIH
"UccneqoBanue
3aBHUCHUMOCTH Tepro/ia
oOpailieHnss KOHTYEeCKOTo
MasITHUKA OT €T0
napameTpoB”

anpenb

bubmuoreka ITOK https://m.edsoo.ru/bcf53514

150.

Du3NYEeCKU NPAKTUKYM
o teme "M3mepenue

anpenb

Bubaunorexa I{OK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

PABHOJICHCTBYIOLIEH CUIIBI
MIpY IBIDKEHUU OpycKa 1o
HAKJIOHHOH IUI0OCKOCTH"
niu "IIpoBepka runoTe3sl
0 HE3aBHCHUMOCTU BPEMEHHU
NBUKEHUs Opycka 1o
HAaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE€ PacCTOSIHUE OT
ero maccol"

151.

Pu3NYECKUN NPAKTUKYM
o Teme "MccnenoBanue
3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIITUX
B MPY>KUHE U PE3UHOBOM
obpasiie, OT uX
nedopmaruu’ wim
"N3ydyenue IBUKEHUS
CUCTEMBI Tell, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM
yepe3 JNErkuit 6J10K"

anpernb

bubmuoreka I1OK https://m.edsoo.ru/b55b81al

152.

DuU3NYECKUH TPAKTUKYM
no teme "M3mepenne

ko3 durmenta TpeHUs 1o
BEJTMYHMHE YIIIOBOTO

ko3 duimenrta
3aBucumoctd Frp(N)" nim
"UccneqoBanue IBUKECHUS
Opycka Mo HaKJIOHHOH
TJIOCKOCTH C IEPEMEHHBIM
K03 duureHToM TpeHus"
nnu "VM3yueHue IBUKEHUS
rpy3a Ha Bajly ¢ TpeHueM"

anpenb

bubGnuoreka I1OK https://m.edsoo.ru/b83b1607



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

153.

Pu3NYECKUN NPAKTUKYM
o reme "MccnenoBanue
YCIIOBUA PaBHOBECHS
TBEPAOTO Tejla, UMEIOLIEro
OCb BpalleHus" wiu
"KoHcTpyupoBanue
KPOHIUTEHHOB U pacy€T
CUJI YIPYroCcTH" Win
"N3ydyeHne ycToH4MBOCTH
TBEPAOTO Teja, UMEIOIIEro
1011316 ONOpHI"

anpeib

bubmuoreka I{OK https://m.edsoo.ru/4a04f4f7

154.

Pu3nYeCcKUil NPaKTUKYM
no teme "M3mepenne
HMITYJIbCa TeJia Mo
TOPMO3HOMY ITyTH" WA
"M3MmepeHue cuibl Ty,
CKOPOCTH MOJIENH
ANEKTPOMOOHIIS U
MOIIHOCTH CHJIBI TSIrH"
unu "CpaBHeHHE
M3MEHEHUs UMITYJIbCa Tella
C UMIIYJIbCOM CHJIbI" WK
"UccneqoBanue
COXpaHEHUs1 UMITYJIbCa IPU
ynpyrom
B3auMOeCcTBUN" WIN
"U3mepenue
KUHETUYECKOM SHEPrUu
TeJa 0 TOPMO3HOMY

yTH

anpesb

bubmmoreka LIOK https://m.edsoo.ru/856fh28e

155.

Du3N4EeCKU NPAKTUKYM
no teme "M3yuenue

anpenb

Bbubanorexa I{OK https://m.edsoo.ru/e0fe7e07



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

M30TEPMHUYECKOTO
nporecca (peKOMEHJ0BaHO
UCIO0JIb30BaHUe ITU(POBOI
nabopatopun)" win
"N3y4yeHne u30XOpHOTro
nporiecca" uin "M3yuenue
n300apHoro mpormecca'
nin "IIpoBepka ypaBHEHUS
coctosiHusA"

Pu3NYECKUN NPAKTUKYM Mau
o Teme "M3mepenue
YAETbHOU TETUIOEMKOCTH"
nnu "Hccmenosanne
mporiecca OCTHIBAHUS
BelmecTBa" MIn

156. "Hcenenosanne 1 1 bubmmoreka LIOK https://m.edsoo.ru/2f2faa61
aguabatHoro mporecca'
unu "N3yueHnne
B3aWMOCBSI3U PHEPTUHU
MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUA U
TEeMIIePaTypPbl KUIICHUS
JKUaKocTen"

®u3NYECKU NPAKTUKYM Mai
o teme "M3yuenue
3aKOHOMEPHOCTEN
HcnapeHus kujaKocten"”
157. | wmm "U3mepenue 1 1 bubmuoreka IIOK https://m.edsoo.ru/6bla23b5

yEIbHOU TEIIOThI
IUIABJIEHUA Ibaa" WIIH
"U3yueHue cBOMCTB
HACBIIIEHHBIX apoB" WU



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

"N3mepenne abcomoTHON
BJIQKHOCTH BO3/yXa U
OIIEHKa MacChl MapoB B
nomenieHun". smepenue
Kod(dunreHTa
MTOBEPXHOCTHOTO
HaTAXKCHUA

158.

Pu3NYECKUN NPAKTUKYM
o TeMe "HaGmonenue
MIpEeBpAICHUs JHEPTUU
3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHIO
W3JIy4eHHs cBeToanoa"
nmy "M3yuenne
MPOTEKaHUS TOKA B IIETIH,
coaepkarien
KOHAEeHcaTop" Win
"Pacnipenenenue pasHOCTH
MMOTCHIIHAIOB
(HAmpsDKEHUS) TIpU
MOCJIeIOBATSIEHOM
COCIUHCHHUH
KOHAEHCAaTOPOB"

Man

bubnuoreka IIOK https://m.edsoo.ru/ec424377

159.

Ou3nyecKuil MPakTUKyM
no teMe "Hccnenosanue
CMEIIAHHOTO COEIUHEHUS
pe3ucCTOpoB" WIIH
"N3mepeHue yaeapHOro
CONIPOTUBIICHUSA
MIPOBOIHUKOB" MIIN
"UccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA

Mman

bu6muoreka IIOK https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

OT HAMPSHKEHUS 1S
JIaMObl HaKaauBauug"

160.

PuU3NYECKUN NPAKTUKYM
no teme "HaOmronenue
ANEKTPOIn3a" Uiu
"U3mepenue 3apsiaa
OJTHOBAJIEHTHOT'O HOHA"
nin "HccnenoBanue
3aBUCHUMOCTHU
COTPOTUBIICHUS
TEPMOPE3UCTOpa OT
TeMIeparypsl" Win
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU auoaa”

Man

bubnuoreka IOK https://m.edsoo.ru/64b6e901

161.

PesepBHBIi ypOK.
O06o0mmenue u
CHCTeMaTH3aIus 3HaHuI
o Teme "Kuaemarnka"

Mau

bubmuoreka IIOK https://m.edsoo.ru/ed017d93

162.

Pe3epBHbIit ypok.
O6o0menue u
CUCTEMaTH3aIus 3HAHUH
mo teme "/InHamuka"

Mau

bubmoreka LIOK https://m.edsoo0.ru/3149956b

163.

PesepBHbIil ypok.
O06006111EHNE U
CHCTEMAaTH3alMs 3HAHUI
o Teme "CraTuka
TBEpJIOTO Tena"

Mau

bub6nuoreka IIOK https://m.edsoo.ru/0f9752ac

164.

PesepBHBIN ypOK.
O06o06mIcHuE 1
CHCTeMaTH3alus 3HaHUH
1o Teme "3aKOHEBI
COXpaHEHUsl B MeXaHuKe"

Man

bubmmroreka I{OK https://m.edsoo.ru/6c0df9cc



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

165.

PesepBHBIN ypOK.
O06o0061IeHNE 1
CHCTeMaTH3allus 3HaHui
1o TeMe "OCHOBBI
MOJIEKYJIIPHOKHHETHYECKO
i Teopun”

Man

bubaunorexa I{OK https://m.edsoo.ru/de148976

166.

PesepBHBIN ypOK.
O06001ieHne u
cucTeMaTu3anys 3HaHu|

o teme "TepmoauHamMuka.

TemmoBsie MammmHb"

Man

bu6nuoreka IOK https://m.edsoo.ru/Obcc77cl

167.

PesepBHBIi ypoK.
O06o0mmenue u
CHCTeMaTH3alus 3HaHuI
1o Teme "ArperarHsie
COCTOSIHHS BEIIECTBA.
®dazoBbIie Iepexoabl"”

Mau

bubmuoreka IIOK https://m.edsoo.ru/59ca5c91

168.

Pe3epBHbIil ypok.
O6061enHue u
cUCTeMaTu3alus 3HaHUH
1o Teme "DIEKTpUIecKoe
noJjie"

Mau

bubmoreka LIOK https://m.edsoo.ru/f2381c0c

169.

PesepBHbIil ypok.
O06006111EHNE U
cUCTeMaTH3aIlus 3HaHUH
o teme "llocTosiHHbII
JNEKTpUUECKU TOK. Toku
B Pa3JIMYHBIX cpenax

Mau

bubnuoreka IIOK https://m.edsoo.ru/3cae6dal

170.

KoHTpos1pHO-01IEHOYHAS
IpoLeaypa B paMKax
MIPOMEKYTOYHOU
aTTecTanuu

Man

Bbubaunoreka I{OK https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO

170 10 16
YACOB I10 ITPOT'PAMME
11 KJIACC
N KosnyecTBo 4yacoB Nara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Kourpoububie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bceero H3YYeHU S
padoThI padoTsI pecypchl
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
1 CEHTOph
MeTo/10B Kypca ¢pusuku 10 kiacca
JlnarHoctuueckasi KOHTPOJIbHas 1 1 CeHTAGDS
paborta
BsanMonencTBre MOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM. bubnuoreka [IOK
1 CEHTSIOph
MaruutHoe nosie. ['mnoresa https://m.edso0.ru/487a8593
Awmrepa
BekTtop MarHUTHON MHIYKIIWH.
I1 bub OK
PUHIUIT cynepnf)mul/n/l 1 CeHTAGDD nonuotexa 1L
MarHUTHBIX T0JIeH. JIuHuM https://m.edsoo.ru/4clabccb
MarHuTHON UHIYKIIUU
MarauTHO€ 10Jie MPOBOIHUKA C bu6mmoreka [JOK
1 CEHTSAOPH
tokoM. OnbIT DpcTena https://m.edsoo.ru/d35d5262
Cuna Amriepa, €€ HanpaBJICHHUE U bubnuoreka [JOK
1 CEHTSAOPh
MOTYJTb https://m.edsoo.ru/26d9c5ba
Pemenue 3amau 1 CEHTSIOph bubmorexa LIOK
A P https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa Amnepa. bubnuoreka [IOK
1 CEHTAODD
DNEeKTPOU3MEPHUTENBHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HarpaBJIeHHE U
MOJ1yJIb. JIBUYKEHUE 3apsyKEHHOM bubnunoreka [JOK
1 CEHTAOPD
YaCTHUIIBI B OJJHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

bubnuoreka [IOK

10. P 0
CHICHHE Saad CCHTAPE https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
11. P
abora cuutet Jloperua CeHTAOPE https://m.edsoo.ru/d518be4b
12| Goppomamermn o cematips, | BEmmorera LIOK
' bP > Hap P https://m.edso0.ru/30ff9608
JMaMarHeTUKH
13 gec HO:ﬁ:IreH(e:i:IiiBell'[ MMEHEHHE CEHTSIOph bubmiorexa LIOK
' PP P P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoOB
14 Pemenne 3agay mo teme COHTABOL bu6moreka [IOK
' "MaruuTtHoe mnoje" p https://m.edso0.ru/5b55¢307
. SIBimenue 3n§[1;T120Ma§HI/(I)T};0171 - BuGmorexa LIOK
. HH un. [ToTOK BEKT HTSIOpPb
PR . P P https://m.edsoo.ru/b3efaOcl
MAarHUTHOW MHIYKIIUH
bu6moreka [IOK
6. DAL munykim ceHTAOpD https://m.edsoo0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHOM COHTABOL bubnuorexa [JOK
' unaykiun Papazes P https://m.edsoo.ru/a6dec188
18 Buxpeoe anekTpruyeckoe moJie. CoHTABOL bubnuoreka [{OK
' Toxu Dyko P https://m.edsoo.ru/15abe140
O/J1C uHAYKUNH B ABMXKYIIUXCS bubnuoreka [JOK
19. 0
IIPOBOIHUKAX CoRTIOPD https://m.edso0.ru/0235cc02
20 Pemenue 3amau CEHTSIOpb Bubmmorexa LIOK
' A P https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21. I1 JI
PaBiio Slentia CeHTAOPH https://m.edsoo.ru/bbc22726
4 .K
HIYKTUBHOCTh. KaTymika BuGmmorexa [OK
22. WHJYKTUBHOCTHU B LIETIH CEHTSIOph

IIOCTOAHHOI'O TOKa

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



https://m.edsoo.ru/504e98c7
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https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
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SAsnenue camounaykiuu. J/C

bubnuoreka [IOK

23. OKTSI0pb
CaMOMH/IYKIIUU P https://m.edsoo.ru/7ee60ca8
3
' v ' P https://m.edsoo.ru/b3cOad11l
DNeKTPOMarHuTHOE IoJjIe
0606
25 3Haimuffe;oﬂje?wzmmMaTmaHHﬂ OKTSI0ph Bubmuotexa LIOK
' . . P https://m.edso0.ru/76484025
DneKTpoguHAMHUKA
26. KonTponbHas pabora no teme OKTAGDE bubnuorexa [JOK
"nekTpoauHaMHKa" https://m.edsoo.ru/8ae09b98
27 3aueT «ONeKTpOMarHuTHbIE OKTAGDE
SIBJICHUSDY
Koneo .
28 ngeesoai?:iii:g;za OKTSI0pb bubnmorexa LOK
| 8 ' P> | https://m.edsoo.ru/7c1db385
lMapmoHnueckue Kosie0aHus
K
2. | omcame orutemi otagpn | DrEmOTeRa LOK
' . P https://m.edso0.ru/87ce9498
TBYDKEHUH
DHepreTuveckoe onvcanue. BoiBo
30 f: H;Z:;z:z;z EEJT:g::;H‘m ux OKTSI0pb bubmmorexa LIOK
' P P https://m.edsoo.ru/e3c99692
SHEPTEeTUYECKOTO U
KUHEMATHYECKOTO OTHACAHMSI
bubnuoreka [JOK
31. Am OaHuil 0
WIMTYAa 1 pasa koneOaiii ORTOPE https://m.edsoo.ru/7a0c439a
[lepuron 1 yacToTa KoJIeOaHUIA.
I1 0
32 K:§:6Oai§$;:ecbj;;‘f:;zro OKTSIOpb bubmorexa LIOK
' P https://m.edso0.ru/e0399319
MasTHUKa. [leproa cBoOOIHBIX
KoJieOaHu MPYKMHHOTO MasiTHUKA
33. 3aryxaromue KoueoaHusl. OKTSIOpb bubnuorexa [IOK



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
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https://m.edsoo.ru/e0399319

Brinyx1eHHBIE KOJIeOaHUs.

https://m.edso0.ru/72e93d09

Pes3onanc
bubmuoreka [IOK
34. AB 0 0
TORONCDAIA OKTIOPE https://m.edsoo.ru/6add2644
Vpok-
35 ''l\I/)IZKaKOH(E(e:pel&eHH/(I);I eba OKTS10 Brbmiorexa LIOK
. XaHWYECKUE KoJcOaHus B KTS0pPb
Y P https://m.edsoo.ru/8ef587be
MY3BIKQIBHBIX HHCTPYMEHTAX
36 g{iil?/lnl‘;Tonieizpfg\ieez:liiaeiiﬂne OKTSIOpb Bubmuotexa LIOK
' . P https://m.edsoo.ru/eb84182f
KojeOaHus
DneKTpOMarHUTHBIE KOJICOaHUsI. bubnuorexa [JOK
37. . OKTSI0pb
KounebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
38, aMnnHTynvaapsIzla KOHJEeHcaTopa ¢ OKTAGDE bubnuorexa [JOK
aAMILTUTYI0N CHJIBI TOKA B https://m.edso0.ru/093f9afl
KOJIeOaTeIbHOM KOHTYPE
. u bHOM K0JIeOaTeTbHOM KTA0pb
A P https://m.edsoo.ru/d1e2d543
KOHTYpe
3
20 conctumn Bunpone ovtngs | DIOOTER LIOK
' ) YA P https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJeOaHus
IT i .P
" epeMeHHbII ToK. Pesuctop u ) BuGmorexa [OK
. KOHJICHCATOP B LIEMIH IEPEMEHHOTO HOSIOpB
A PEH P P https://m.eds00.ru/84836152
TOKa
42 Karyimka HHIyKTUBHOCTH B LIENU HOAGPb bubnuoreka [IOK
MePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Juist SIEKTPUYECKOU bubnunoreka [JOK
43. HOSIOPb
[[eMU IEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoLIHOCTh NEPEMEHHOTO TOKA. bubnmnoreka [JOK
44. HOSIOpb

AMIIIUTYAHOE U AEUCTBYIOLIEE

https://m.edsoo.ru/lcac6c4c
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3HAYCHUC CUJIbI TOKA U HAIIPS?KCHUA

45 Pe3onanc B 3JIEKTPUUYECKOH LIEMTHU HOSI0pb bubmmorexa [JOK
' P o p https://m.eds00.ru/087506df
bu6mmoreka [{OK
46. P
6 CHICHHE 3a]1ad HOSOPE https://m.edso00.ru/al6836a4
WneansHbiif TpanchopmaTop.
47 [IpousBoacTBO, Mepenava u _ - bubnuorexa [JOK
NOTPEOSICHNE IEKTPUICCKOM https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTUYECKHE PUCKU TTPU
. ipOI/BBOJ;CT:e (;)He:(;Fp;)BHepFI/II/I. . BuGmiorexa LOK
) BT HCIIOJTb30BAHUS HOSIODPb
YIBTYP : 5 P https://m.eds00.ru/a6f74d93
AIIEKTPOIHEPTUHU B MIOBCEIHEBHOM
JKU3HU
bu6moreka [IOK
49, P 0
CHICHHE 3a]1ad HOALPE https://m.edsoo.ru/ee6677ed
bu6moreka [IOK
50. P 0
CHICHHE 33 )14 HOALPE https://m.edso0.ru/7cab59f8
006006
51 3Ha?{HHI;?I{oH:eI;IAZHCTeMaTmaHHH HOSODb bubmmorexa [JOK
' p https://m.edso0.ru/401024a9
"DJIeKTpOMarHUTHbIE KoieOanus"
o gexaHI/I‘ICCKI/IC BOJIHBL. ) BuGmiorexa LIOK
) APAKTEPUCTUKHA MEXAHUYECKUAX HOS0pb
P p p https://m.edsoo.ru/a58e109f
BOJIH
53 CBoJicTBa MEXaHNYECKUX BOJIH HOSAODb bubmmorexa [IOK
' p https://m.edso00.ru/d9ae1000
54 3ByK. XapaKTEPUCTUKHU 3BYKa HOAODb bubmmotexa [JOK
' Y. AGpaKTepre IBYK O%op https://m.edso0.ru/138b6f09
151 .
HPAsBYK M YIBTPA3BYK bubnuorexa [IOK
55. [IIymoBoe€ 3arpsi3HEHHE HOSIOPb

OKpYXarollen cpebl

https://m.edsoo.ru/7380038f
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bubnuoreka [IOK

56. P 6
CHCHHE saad HOZOPE https://m.edsoo.ru/cfd918bf
C) .
57 HZ;KTI;ZII\/I/[:ZIIP;I;H(T;:;H;TIHI>1X HOSIOpb Bubmuotexa LIOK
' ya P P https://m.edsoo.ru/714e5dbl
BOJIH
58 DHeprus MEKTPOMATHUTHBIX BOJIH. 0516 bubnuorexa [JOK
. HOSIOpPb
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH P https://m.edsoo.ru/d01b818c
I .
0. | Mpmvencrmne snexrpowarimrmiix cxagpy | PrOMOTeRa LIOK
' p p Ackabp https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIUIIBI PaTUOCBI3N U
TeneBuaenus. Pagnosmokamnus. bu6moreka [IOK
60. nexadpb
DIEeKTPOMArHUTHOE 3arPs3HEHHUE https://m.edsoo.ru/9f96f1f8
OKpY)KaroIEenl Cpeibl
KonTtponbHas padoTa o teme bubnuorexa [JOK
61. nekabpb
"Kosnebanus u BOJTHbI" https://m.edsoo.ru/4f7985a0
62. 3ayer «KosebaHus ¥ BOJIHBI» nekabppb
Cgert. 3aKOH NPSIMOJIMHEWHOTO bubnuorexa [JOK
63. nekabppb
pacrnpocTpaHeHHUs CBeTa https://m.edsoo0.ru/f9566406
P
6. | savom npmvommeioro cxasp, | DOmOTeRa LOK
' P ACKADP https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBETa
Otpaxenue cera. [1nockoe bubnuoreka [JOK
65. nekabppb
3epkaiio. Ceprueckoe 3epKalio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOJFOTHBIN
66 E OeTJIP;(i\:JI:;IjizHEI(/)InZOOKeazITeHZHHee exadpb bubmmorexa LIOK
' p ) . yIb a p https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHbIil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHeHUE bu6mmoreka [JOK
67. neKaopb

3aKOHOB OTPaXCHHUA U TPCIIOMIICHUSA

https://m.edso0.ru/49d830a9
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CBCTa

Xona nyueit B ipusMe. lucniepeust

68 cBera. CI0KHBII cocTaB 0eJIoro eKkaopb bubmmorexa [JOK
' ' A p https://m.edsoo.ru/d8elc3be
ceera. L{Ber
JInn3pl. @OKYCHOE pacCTOSIHUE U bubnuorexa [JOK
69. nexadpb
ONTHYECKASA CUJIA JINH3bI https://m.eds00.ru/60441359
. IToctpoenue H306pa>KeHBI;H?1 B ] BuGmorexa LIOK
. JIMH3aX U UX CUCTCMaXx. BCIIMYCHUC JCcKal pI) https//medsooru/bb53b1d5
JINH3BI
11| seoSramennd nompmerame. cxasps | PHOTOTERa LIOK
' P - TOIYH a P https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIMH3
72 I'ma3 xak orrrmueckas cucreMa eKaopb bubmorexa [IOK
' a P https://m.edsoo.ru/ecd480a2
s Pemeleme 32i[aq. I;Ic[))ei[enm - e BuGmorexa LIOK
' TPHMEHHIMOCTH TEOMETPHHICCIOH Flekaoph https://m.edsoo.ru/cd174al0
OINTUKU
74 CKOpOCTh CBETa U METOBI €€ cKaBDL bu6moreka [IOK
' U3MEPEHUS ACKADP https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75. 3]
Jlucniepens ceera Flekabpe https://m.edsoo.ru/lel6cc6e
bubnuoreka [JOK
76. u (§)
HTEp(epenus creTa FICKabpb https://m.edsoo.ru/5fc0c638
. KogepeHTHHe HWCTOYHUKU. Y CIIOBUSA - BuGmiorexa LIOK
) HAOIIOAECHUA MAKCUMYMOB U eKaopb
g ™ A P https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Permrenue 3agau eKaopb bubmmotexa [JOK
' a a p https://m.edso0.ru/3061de2b
b K
79. [Tpumenenue uTephepeHINN nexalpb Homorexa LIO

https://m.edso0.ru/668edhc8
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bubnuoreka [IOK

80. 0
Alugparis ceeta ACKabPE https://m.edsoo.ru/12ed04b5
81 Hudpaxnuonnas pemeérka. Y cioBue AHBADL bubnuorexka [IOK
' HaOJIIO/ICHUS TJTABHBIX MAKCHMYMOB P https://m.edso0.ru/f998d964
82 Pemenwue 3amau STHBaph bubmmorexa LIOK
' A P https://m.edsoo.ru/d58c411a
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
83. STHBAph
[Monsipu3zanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenwue 3amau STHBaph bubmmorexa LIOK
' A P https://m.edso0.ru/c56¢8158
85 CBeTOBBIC SIBJICHHS B IPUPOJIC STHBaph Bubnuorexa LIOK
| PHPOA P21 https://m.edsoo.ru/0b36363d
O06o01eHre U cucTeMaTru3arus bubnuorexa [JOK
86. N STHBaph
3HaHui mo teme "Onruka" https://m.edsoo.ru/8a14748b
KonTtponbHas padoTa o Teme bubnuorexa [JOK
87. STHBaph
«Ontrkay https://m.edsoo.ru/82315dd4
['panuIpl MPUMEHUMOCTH
88 KJIaCCHUYECKON MEXaHUKHU. 3aKOHBI AHBADL bu6moreka [IOK
' AIIEKTPOAMHAMUKU U IPHHIIAIT P https://m.edsoo.ru/c9bd77cbh
OTHOCHUTEIIbHOCTH
[ToctynaTel cnenuaibHON TEOPUHN bubnuoreka [JOK
89. STHBaph
OTHOCHTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHO
untepai. [IpeobpazoBanus
Jlopenua. YcnoBue NpUUIUHHOCTH. bubnuoreka [JOK
90. STHBaph
OTHOCHUTEIIHLHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHUE
BPEMEHU U COKpAIllEHUE ATUHBI
oL DHeprusi ¥ UMIYJbC — bubnunoreka [JOK

peHHTHBHCTCKOﬁ YaCTUIIbI

https://m.edsoo.ru/853a64fc
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CBs13b Macchl ¢ SHEPruen u

bubmuoreka [IOK

2. i
9 HUMITYJTECOM PEISTUBUCTCKOM STHBaph https.//m.edsoo.ru/b6258fa
YacTULIbI. DHEPrUs MOKOs
93 PaBHOBeCHOE TEIJIOBOE M3TyUICHUE STHBaph bubmmorexa LIOK
' ya P https://m.edsoo.ru/f54035a5
bu6mmoreka [{OK
4, B
o 3aKOH CMetIeHH Btk AHBaps https://m.edsoo.ru/1c5ff752
95 ['umoreza M. I1nanka o KkBaHTax. . bubmmoreka [{OK
: STHBaph
doTtoHBI P https://m.edsoo.ru/a5ffa218
bubmmoreka [IOK
%. HEPIILA H UMITYILC GoTOHa denpar https://m.edsoo.ru/7fb307ec
97 ®ororddext. OnbiTh A. T despars bubnuoreka [JOK
CroseroBa. 3akoHbl poTOIPPEeKTa https://m.edsoo0.ru/8c68e5b9
b Oif i
6. | qoroxiperta. "Kpacuu rparinia’ penpa, | DYOTIOTER LOK
' + P PAHHLL P https://m.edsoo.ru/01ef4556
dhoTtorddekra
99 Haenenne ceera. OnbiTel I1. H. (espars bu6moreka [IOK
' JleGenena P https://m.edso0.ru/64b4f966
bub OK
100. BostHOBBIE CBOMCTBA YaCTHI] deBpaib h gp:f;?;iﬁiilru /f59cfcec
Bousnsl ne bpoitiis. JlnmuHa BoJHBI 1€
Bpoiins u pazmepsl obmactu bubnuoreka [JOK
101.
JIOKAIM3aIUH JABHKYIICHCS (espans https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
102 K . ? bubmuoreka [JOK
. OPITyCKYJISIPHO-BOJIHOBOM JTyajn3m eBpalib https://m.edsoo.ru/8ccabb2a
Judpaxius 37eKTpOHOB Ha bubnuorexa [IOK
103.
KpHCTaiax fenpars https://m.edsoo.ru/30dbal8c
104, Crienuuka usmepeHuit B F— bubnuoreka [JOK

MUKPOMUPC. CooTtHomeHus

https://m.edso0.ru/65783dec
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HeonpenenénHocrel ['elizendepra

105 Pemenue rpaduyeckux 3anau dbeBpanb Brbmiorexa LIOK
' P A P https://m.edsoo.ru/e70195hd
bu6mmoreka [{OK
106. P &
CILICHIE pACTCTHRIX 38/t enpars https://m.edsoo.ru/ee9b3182
o, Fro 10K
. HOBBI MyCKYJISIPHO- BpaJIb
y T PHYCIYIAP P https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
108, | vows. Tnamerapein mosims o penpa, | PHOMOTERa LIOK
' ) P A P https://m.edsoo.ru/312b750a
Pezepdopna
bu6moreka [IOK
1009. I1 b
OERVIATR BORd denpas https://m.edsoo.ru/404dfa9a
110. Buner criekrpo. CriekTp ypoBHEH F— bubnuoreka [JOK
SHEPTUH aToMa BOJ0PO/Ia https://m.edsoo.ru/cf74blla
CrnoHTaHHOE U BBIHYXICHHOE bu6moreka [IOK
111.
U3IyYEeHUE CBETa Qespa https://m.edsoo.ru/f945d85¢c
bu6moreka [IOK
112. JI
3P depas https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa
113 I'eitzenbepra-MBanenko. 3apsn u —— bubnuoreka [JOK
' MacCOBOE€ YKCIIO sAzpa. M30TOIBL p https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTH
3aKOH paJIMOaKTUBHOTO pacmaja.
Croi
14wy, Bume penpas, | BrOmoTera LIOK
' i ) P https://m.edsoo.ru/aab98bef
PaOaKTUBHOCTH Ha )KUBBIC
opranu3Msl. Jlo3uMeTpus
DHeprus CBA3M HYKJIOHOB B si7Ipe.
bub OK
115. Snepubie cuinbl. Jledekt maccbl dbeBpaib Hommorexa Ll

anpa. SlnepHsle peakuuu. SnepHeie

https://m.edsoo.ru/ff1758d0
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peaktopsl. [IpoGiemsbl
YIIPABISIEMOTO TEPMOSTIEPHOTO
CHHTE3a. DKOJIOTMYECKUE ACIIEKTHI
pa3BUTHUSA SAIEPHOU SHEPTETUKU

Merons! perucTpauuy u
HCCIEA0BaHUS DIEMEHTAPHBIX
yactul. yHnameHTanbHble

bu6mmoreka [{OK

116. B3aUMOJICMCTBUA. baprnoHbl, ME30HBI MapT https://m.edsoo.ru/lac08ash
u nenToHsl. [Ipencrasienue o
CrangaptHoil Moaenu. KBapk-
TJIFOOHHAST MOJICITh aJIPOHOB
3auer «OnTtuka. CTO. KBanToBas
117. MapT
¢buzuka»
®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. T€mHast
118. MaTe[l)II/IE u TéMHai SHEPTHSL. MapT bubamorexa LHOK
. https://m.edsoo.ru/c026fd37
EnunctBo (husnueckoil KapTUHBI
MHUpa
119, DTarnbl pa3BUTHS ACTPOHOMUU. Mapt bubnuoreka [{OK
3HayeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKH
120. TUTs1 OOBSICHEHHUSI TIPUPOIBI Mapt bu6mmoreka [JOK
KOCMHYECKUX 00OBEKTOB. MeTOo 1Bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKUX HCCIIEIOBAHUN
CoBpeMeHHbIE ONTUYECKHE
121. TCHCI::KOHLI PaaMOTENIECKOTIIBI MapT bubmuorexa IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHas aCTPOHOMHS
Bun 3Bé3anoro He6a. Cospe3aus,
122. Hpr[I/Ie 3B§3,HH IUTAHETBI, UX " MapT bubnnorexa HOK
’ ’ https://m.edsoo.ru/aac588eb
BUJIUMOE JIBHKCHHE
123. Conneunas cucrema. CoHiie. MapT bubnmnoreka [JOK
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CoJHeyHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJIHILIA U 3BE3]T

https://m.edso0.ru/22748eb4

3BE3/1bl, UX OCHOBHBIE
XapakTepucTuku. /uarpamma

bu6mmoreka [IOK

124,
"CHEKTPaIbHBIN KJIacC — MapT https://m.edso0.ru/42169944
CBETUMOCTB"
3Be3/1bI TJIABHOM bubnuotexa [JOK
125. MapT
MOCJIEI0OBATEIbHOCTH https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3 .
- CO:p::MOeHH:Ie HpeiCl;)aBIJ:)eHI/ISI 0 ) Butnorexa [OK
: MIPOUCXOXKICHUH U IBOJIOIIUU MapT
P e ) P https://m.edsoo.ru/d09da494
CouHIta 1 3BE€311. DTallbl )KU3HA
3BE3]
M i [Tyte —
127 l“aieatll(j:fa ”l}“]:II;ILI r:;:znl( MapT Bubnuorexa LIOK
' . ' ' P https://m.edsoo.ru/7cd10a0a
UéEpHble IbIpBI B AApaX ralakTHK
Bcenennas. Pacmiupenue
128 Bcenennoii. 3akon Xa66ma. Teopus AT bubnuorexa [JOK
' Bosbiioro B3peiBa. PeaukToBOC P https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue
129 MacmrabHas CTpyKTypa AT bubnuoreka [JOK
' Bcenennoii. MeraranakTuka P https://m.edsoo.ru/ce234633
Hepeménnsie mpoo6ieMbl bubnuoreka [JOK
130. MapT
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii MPakTUKyM 10 TEME
"UccneqoBaHnre MarHUTHOT'O II0JIS
MTOCTOSIHHBIX MarHI/ITVOB 17001 BuGmorexa LIOK
131. "HccmeqoBaHue CBOMCTB MapT

dbeppomMarHeTUKoB" UITU
"HNccnenoBanue NEHCTBUS
MTOCTOSIHHOTO MarHUTa Ha PaMKy C

https://m.edsoo.ru/67361aef
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TOKOM"

132.

@u3N4EeCKUN PAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uiu
"N3ydyeHne 3aBUCUMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UM
"Onpenenenre MarHUTHOM
MHIYKIIUYA Ha OCHOBE U3MEPEHUS
cuibl Amnepa”

MapT

bu6mmoreka [{OK
https://m.edsoo.ru/fcae91e9

133.

@u3NYECKU MPAKTUKYM I10 TEME
"NccnenoBanue siBJICHUS
ANEKTPOMArHUTHOW MHIYKIIUU'" W
"Onpenenenyrie THAYKIUU
BUXPEBOIO0 MarHUTHOTO MoJs"

MapT

https://m.edso0.ru/c36658da

134.

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccneqoBanue IBJICHUA
camouuayknuu" uinu "Coopka
MOJIENIH 3JEKTPOMArHUTHOIO
reseparopa"

anpenb

bu6moreka [IOK
https://m.edsoo.ru/b8fh6391

135.

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

136.

Ou3nyecKuii MPakTUKyM 10 TEME
"[IpeoOpazoBanue PHEPTUU B
MPY>KUHHOM MasiTHUKE"

anpenb

bubmuoreka [{OK
https://m.edsoo.ru/a28026bd

137.

dusnuecKuil MpakTUKYM 10 TEMe
"HccnenoBanue NepeMeHHOro TOKa
4yepes3 M0CIeI0BaTENbHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTYyIIKYy U PE3UCTOP" WIIH
"HUccnenoBanue paboOThI

anpenb

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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NCTOYHHUKOB CBE€TA B LICIIN
MepeMEeHHOTO ToKa"

138.

Pu3NYEeCKUH IIPAKTUKYM 110 TEME
"N3yuyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

anpeib

bubmuoreka [IOK
https://m.edso0.ru/b100661a

139.

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTess
MPETOMJICHHUS CTeKIA" UITH
"[lonydeHnune n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U
JUH3bI"

anpeinb

bubmmoreka [IOK
https://m.edso0.ru/42569eal

140.

@u3N4eCKUl TPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCHMOCTH
(hOKYCHOTO PacCTOSIHUS OT
BEIECTBA (Ha MPUMEPE KUIKUX
nuH3)" unn "U3mepenue GoKycHOTo
paccTosIHUA PacCeUBAIOIINX JIUH3"

anpernb

bu6moreka [IOK
https://m.edsoo.ru/b879fb3f

141.

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AIIT
cera"

anpesb

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

142.

DU3NYECKUH TPAKTUKYM 10 TEME
"Onpenenenre UMNyJabCa U SHEPTUU
PENATUBUCTCKHUX YacTUIL (110
doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T10J1¢)"

anpenb

bubmuoreka [{OK
https://m.edso0.ru/63756¢47

143.

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue nocrostHHon 1nanka
Ha OCHOBE HCCIIeI0BaHMS
¢dorordpdexra" nnu "Mccnenoanue
3aBHCUMOCTH CUJIBI TOKA Yepe3

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/eb916182
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CBETOJIMOJ1 OT HaIpspKeHus"

144,

@u3N4EeCKUN PAKTUKYM 110 TEME
"HccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIA U U3BMEPEHUE MTOCTOSHHOU
PunGepra”

anpeib

bubmuoreka [IOK
https://m.edsoo.ru/ec651eb8

145.

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue panoakTUBHOTO
(hoHa ¢ UCTIOJIb30BAaHUEM
nosumertpa" unn "N3yuenue
MOTJIOIIEHUS OeTa-4aCcTHI]
amroMuHueM"

anpeinb

bu6moreka [IOK
https://m.edsoo.ru/c3dabe6e

146.

Pu3NYeCcKUil IPAKTUKYM IO TEME
"HabOaromeuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN TSI OTIPEICTICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOTyIIapus 1
spkue 3BE3161" wim "HabnroaeHus B
teneckor JIyHbI, T1aHET,
TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUIH"

anpenb

bu6moreka [IOK
https://m.edso0.ru/1072021e

147.

O00011IeHNE U CUCTEMATH3ALIUSI
3HaHu#. Posib puzuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUUECKOM, COITUATBHOM U
ATHYECKOH cdepax NesTeIbHOCTH
YyeJloBeKa

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

148.

O06o00611eHne U cucTeMaTH3aIus
3HaHuil. Posib u MecTo u3uku u

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c
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ACTPOHOMHUHU B COBPEMEHHOM
Hay4HOU KapTUHE MHUpa

O0001IeHHE U CUCTEMATU3ALIUS

3HaHuil. Poisib pusnueckoil Teopuu B

(hopMUpOBaHUM TPEACTABICHUN O
bu3nvecKoil KapTHHE MUPA, MECTO

bu6mmoreka [IOK

149. arpe
(bHU3MUECKON KapTHHBI MHpa B Hpeith https://m.edsoo.ru/e7d400f4
00111eM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABIICHUI O IPUPOJIE
O06001IeHre 1 cucTeMaTrU3aIus bubnuotexa [JOK
150. N anpenb
3HaHwuii mo Teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
O06001IeHre U CUCTEMATHU3AIIHS bubnuotexa [JOK
151. . arnpelb
3HaHwuii Mo teme "Kunemarnka" https://m.edsoo.ru/4e31b507
O0001IeHre U cUCTEMaTU3 ALl bu6moreka [IOK
152. B arnpeb
3HaHui 1Mo Teme "lunamuka" https://m.edsoo.ru/2dfbafcs
00606
153 3 ao H“leHoI/IeeI/I ZIT'CCTe:I aTH; auzm oro amnpe bubmorexa OK
: HaHW# o Teme "CraThka TB T peib
" PA P https://m.edsoo.ru/3cca482e
Tena
00606
154 3Ha?{HHI;?I{oH:eTAZPf%?K%?{TSSaHHH arnpeb bubmmorexa LIOK
' | P https://m.edsoo.ru/32a4d1a0
COXPAaHEHHUS B MEXaHHKE
O00011IeHNE U CUCTEMATH3ALIUSI
3HaHui o Teme "OCHOBBI bubnuoreka [JOK
155. . arnpeb
MOJICKYJIIPHO-KHUHETHYIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O6o0061IeHre u cucTeMaTu3anus Mai
156 3HaHui no Teme "TepmoanHaMuKa bubmorexa LIOK
' P 8 ' https://m.edsoo.ru/c63f7c10
TennoBbie MaIMHBI
157 O06o001IeHne U cucTeMaTu3anus Mai bubnmnoreka [JOK

3HaHMUMU 110 TeMe "ArperaTHbie

https://m.edsoo.ru/1d36b5b1
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COCTOSIHUS BeliecTBa. ®a30BEIe

nepexoir"
00600 I
158, | owasmii mo e Onextpraccos " | BuGmorexa IOK
' | P https://m.edsoo.ru/3bf0def9
noJe
O000111eHIE U CUCTEMATH3ALIIS Mai
159 sHanuii 1o teMe "I1oCTOSIHHBIN bubmmorexa [JOK
' . https://m.edsoo.ru/71453ee6
AIEKTPUICCKHUI TOK
006006 I
' ) https://m.edsoo.ru/3d40077a
Pa3IUYHBIX Cpeliax
161 O06001IeHre U CUCTEMATHU3AIIHS Mau bubnuotexa [JOK
' 3HaHUHU 1o teme "MaraurtsHoe nose" https://m.edsoo.ru/3b4c06ae
P i . 00006 I
162 | cucrowamsatus snasi no Tewe " | BuGmorea LIOK
' . B \ https://m.edso0.ru/053e2248
DneKTpoMarHuTHasT HHIYKITUS
P I . 0600 I
163. | cucrowamsatuss snani no Tewe " | BuGmorea LIOK
' H https://m.edsoo.ru/d6310bfd
"Mexanndeckue Kosaeoanus"”
P I . 0600 I
164, | cucrowamsatuss snani no Tewe " BuGmorera LIOK
' . B . https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHbIC KoJIeOaHuUs
PesepBHsiit ypok. O6001IeHE U Mau
165 cUcTeEMAaTH3alMs 3HaHUI 110 TEME bu6mmoreka [JOK
' "MexaHu4ecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
P I . 0600 I
165 | cnonewammoans asarti o Tewe " BuGmorera LIOK
' H https://m.edso0.ru/52ad1603
"Ontuka. Ocuosel CTO "
167 PezepBHblit ypok. O0oO1IeHNE U Man bubnuorexa [IOK

CHCTeMaTHu3allus 3HaHUl 0 TeMe

https://m.edsoo.ru/f7¢c59d38
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"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

168.

PesepBHeiit ypok. O600IICHNE 1
cUCTeMaTH3alMsl 3HaHUH 110 TeMe
"®usuka aroma. Duzuka aTOMHOTO
sJIpa U AJIEMEHTapPHbIX YaCTHIL "

Man

bu6mmoreka [IOK
https://m.edso0.ru/1f511654

169.

Pesepubriit ypok. O60011eHIE 1
cHCTeMaTH3alHs 3HAaHUH 110 TEMe
"OnemeHTh! acTpopu3UKKN"

Man

bu6moreka [IOK
https://m.edsoo.ru/2bffb94c

170.

KoHTpoJibHO-0LIEHOUHAs mpolieaypa
B paMKax IPOMEKYTOYHON
aTTecTaluu

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

170
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

OBPA3OBATEJIbHOM ITPOTPAMMBI 10 KJIACC

HpOBepﬂeMble NpPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJII)HOI7l
nporpaMmmbl CpEAHETO oﬁmero 06p330BaHI/IH

JleMOHCTpHpOBATh Ha MPUMEPax poJib U MecTO (pru3nku B (GOPMUPOBAHUN COBPEMEHHON
HAay4HOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHON TEXHUKM M TEXHOJIOTMH, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOIEH

10.2

VY4auTHIBaTh TPAHMIBI TPUMEHEHUSI M3YyYCHHBIX (PU3MUECKUX MOJIENCH: MaTepuanbHas
TOUYKa, MHEpLMAIbHAS CHCTEMa OTCUE€Ta, aOCOIIOTHO TBEPAOE TENO, UIACAIbHBIN ras;
MOJIENIU CTPOEHHUS T'a30B, )KMJIKOCTEN U TBEPBIX TEJ, TOUCUHBIN JEKTPUUECKUHN 3apsij
— IIpU peleHuu PU3NYECKUX 3a1a4

10.3

PacnioznaBate gusnueckue sBiIeHUs (MpolLEecChl) U OOBICHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH,  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHUM  CTPOEHHMsl  BeEllecTBa U
ANIEKTPOAMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE MNPSMOJMHENHOE [BUYKEHHE,
CBOOOJHOE MaJieHHe TeJl, ABM)KEHHUE M0 OKPY)KHOCTH, MHEPLIUS, B3aUMOJICICTBHUE Tell;
g dys3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHHE KUJIKOCTEN U TBEPABIX TEJ, U3MEHEHHE
0o0bEMa Tem INpH HAarpeBaHuu (OXJIAXKJEHHM), TEIUIOBOE PpaBHOBECHE, HCIApEHHE,
KOHJGHCAllUsl, IUIABJIGHWE, KpUCTa/UIM3allvs, KUIIEHUE, BIIAXHOCTh  BO3/yXa,
MOBBIILIEHUE JIaBJICHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY
napaMeTpaMu COCTOSIHMS ra3za B M30IIpOLEccax; JIEKTpU3alus Tell, B3auMOJCHCTBUE
3apsioB

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBM)KEHHME, HCIONb3YSd  (U3NYECKHUE  BEIIMYMHBI:
KOOpJMHAaTa, MyTh, EpPEeMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC
Tena, KUHETHYeCKas OJHEprus, MOTEHIMalbHas JHEpPrus, MeXaHudeckas pabora,
MEXaHUYEeCKas MOIIHOCTh; MPU ONMHUCAHWU MPABUIBLHO TPAKTOBATh (PU3MUYECKHUI CMBICI
WCIOJIb3YeMbIX BEIMYMH, WX OOO3HAUYEHUS M EIUHUIBL, HAXOIUTh (OPMYJIBL,
CBSI3BIBAIOILIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIHUNHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEMJIOBLIC SABJICHUS, HCIIOJIb3YA
(1)I/I3I/ILI€CKI/IG BCJIIMYMHBI. JAaBJICHUC ra3a, TCMIICpaTypa, CPpCaAHAAd KUHETHUIYCCKAasA SHEPIrusi
Xa0THUYCCKOI'0  ABWXCHUSA  MOJICKYJ, CpCAHCKBaApaTHYHAA CKOPOCTb MOJICKYII,
KOJIMYCCTBO TCIUIOTHI, BHYTPCHHAA SHCPIUA, pa60Ta rasa, KOS(b(bI/II_[I/IeHT IIOJIC3HOT'O
I[efICTBPIH TCIIOBOI'O ABUTATCIIA; IIPH OIIMCAHUU IIPABUJIBHO TPAKTOBATbH (1)H3H‘ICCKHﬁ
CMBICJI HCIIOJIb3YEMBIX BCIIMYUH, UX 0003HaYEeHHS U CAWHHNIbI, HAXOIUTH Q)OpMYHLI,
CBA3bIBAIOIINEC TAHHYIO (1)I/I3I/I‘ICCKYI-O BCIIMYNHY C APYTUMU BCIIMUNHAM

10.6

OnuceIBaTh HU3YUYCHHBIC DJICKTPUYCCKUC CBOICTBA BeNIECTBA U OJICKTPHUYCCKUC ABJICHUS
(npoueccm), HCIIOJIb3YA (I)I/I3I/I‘IGCKI/I€‘ BCJIIMYHHBI: SHGKTpI/ILIeCKI/Iﬁ 3apAan, SJICKTPUICCKOC
TI0JIC, HaprI)KéHHOCTB MoJis1, NMOTCHIHAJI, Pa3HOCTb IMOTCHIOUAJIOB; IIPU OIMMCAHUHN
MpaBHUJIbHO TPAKTOBATb (bH?»H"ICCKHfI CMBICJI UCIIOJIB3YEMbIX BCIUYHH, UX 0003HaUYCHUS
U CAUHHIBI; YKAa3bIBATb (bOpMy.HBI, CBA3bIBAIONIUEC JAHHYIO (I)I/I3I/I‘-ICCKyIO BCIIMYHUHY C
APYIruMH BCIIMUMHaAMU

10.7

aHAJM3UPOBATh (PU3UUECKUE TPOLIECCHl U SIBICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
NPUHLHUIBL 3aKOH BcemupHoro tarotenus, I, II m III 3akomsl Herorona, 3axon
COXpaHEHUsT MEXaHWYECKOW OJHEPruH, 3aKOH COXPAHCHUS WMIIYJIbCa, IPUHLHUII
CYNIEpIIO3ULUU CWJI, IIPUHLMII PAaBHONPABHUs WHEPLUAIbHBIX CUCTEM OTCYETA;




MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHMsI BEIIECTBA, I'a30BbI€ 3aKOHbI, CBS3b
CpeaHell KWHETHYECKOW OHHEPIruu TEIIOBOTO JBMXKEHUS MOJIEKYN C aOCOJIOTHOM
TEMIIEPATYPOH, NEPBBIN 3aKOH TEPMOJUHAMMKH; 3aKOH COXPAHEHMsS AIIEKTPUYECKOIO
3apsijia, 3akoH KynoHa; mpu 3ToM pas3indarh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €TO
MaTeMaTU4YEeCKOE BHIPAKEHNE U YCIOBHS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE NPWHIMIBI JCWCTBUS MAIIWH, NPUOOPOB M TEXHHYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHMS HUX O€30IaCHOrO HCIOJB30BAaHHUS B IOBCEIHEBHOM
KU3HU

10.9

Brimomaare OKCIICPUMCHTBI 110 HCCJICIO0BAHUIO C];)I/IBI/I‘-IGCKI/IX SIBJIEHUI U mponeccoB C
HCIIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMH; Npu 3ToM (HOpMyIupoBaTh
npobseMy (3amady) W TUMOTE3y y4eOHOTO HSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPeI0KEHHOT0 000PYAOBaHMUS, TPOBOJUTH OIIBIT M (POPMYITHPOBATEH BHIBO/IbI

10.10

OcymiecTBiATh MpsIMblE U KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIUYMH; IPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIMOJIb30BaThb M3BECTHBIE METO/IbI
OLIEHKH NTOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH MeXAy (PU3MUYECKMMM BEIUYMHAMU C MCIOJIB30BaHHEM
MPSIMBIX U3MEPEHUIl; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YIbTATHI
MOJIyY€HHOM 3aBUCHMOCTH (PM3WYECKUX BEJIMYMH B BUJE TaOIUI] U IpaduKoB, JIeiaTh
BBIBO/IBI 110 PE3YyJbTaTaM UCCIEAOBAHUS

10.12

CobmoaTh mpaBmiia OE€30MACHOTO TpyJAa MPH NPOBEICHUM MCCIEIO0BAaHUN B paMKax
y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHON NEATENILHOCTH C
WCIOJIb30BAHNEM U3MEPHUTENIBHBIX YCTPOUCTB U J1ab0paTOPHOTO 000pYA0BaHUS

10.13

Pemate pacuérHble 3agaud C SBHO 3aJlaHHOW (PU3MYECKOW MOJIENBIO, HCIIOIB3Ys
(¢u3nyueckue 3aKOHbI M TMPHUHIMIIBI; HA OCHOBE aHalM3a YCIOBUS 3a/ayd BBIOMpATh
(DMBUYECKYI0 MOJIENb, BBIACTATh (PU3MUECKHE BETMYMHBI U (OPMYIIBI, HEOOXOAMMBIC
uig e€ pelieHusi, MPOBOAUTH pacué€Thl M OICHUBATh PEATbHOCTh IMOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIIMYMHBI

10.14

PemaTh kauecTBEHHBIEC 3aJa4l: BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO IIEMTOUKY
paccyXJeHU C OMOpOoil Ha H3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H (QHU3UYECKHE
SIBJICHUS

10.15

Hcnonb3oBaTh NpHU pelIeHUMM YYeOHBIX 3ajJady COBpPEMEHHbIe HH(POPMALMOHHBIE
TEXHOJIOTUM JJIs1 TOUCKA, CTPYKTYPUPOBAaHUS, HMHTEPIpETalud U NpeACTaBICHUs
y4yeOHOIl M  Hay4yHO-HONYIsIpHOM MHQOpManMM, NOJIYYEHHOM U3  pa3iIuyHbIX
HCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh [0JydaeMyro HH()OpMAaLIUIO

10.16

[IpuBOIMTE pUMEPHI BKIIaJ]a POCCHMCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJIOTUU

10.17

Hcnonb3oBath TeopeTuyeckre 3HAHUS MO (HU3UKE B TOBCEAHEBHOW JKU3HU JUIA
obecrieueHrs 0O€30MacHOCTH Mpu oOpamleHud C TpudopaMH M TEXHHUYECKUMU
yCTPOMCTBaMH, HJIsi COXPAaHEHHUs 370POBbS U COONIOACHUS HOPM DKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOLIEN cpene

10.18

PaGoTtath B Tpymnme ¢ BBIIOJHEHHEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IIaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paclpenesiaTh OO0S3aHHOCTH U IUIAHUPOBATh
JIeATeIbHOCTh B HECTAH/JAPTHBIX CUTYallUsX, a/IEKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3
YYaCTHHUKOB TPYIIIBI B PEIICHNE pacCMaTpUBaeMON poOIeMbl




11 KVIACC
Koxa

NpoBepPsieMOro
pe3yJbTara

11.1

HpOBepﬂeMble NpPpeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJII)HOI7l
nporpaMmmbl CpEAHETO oﬁmero 06p330BaHI/IH

JleMOHCTpPHPOBATh Ha MPUMEPaX PoJib U MeCTO (PM3UKU B (HOPMHUPOBAHUN COBPEMEHHOU
HAay4HOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHON TEXHUKM M TEXHOJIOTMH, B
MPAKTUYECKON JEATEIBHOCTH JIFOJICH, IETOCTHOCTh U €IMHCTBO (PU3MYECKON KapTHUHBI
MHpa

11.2

VY4auTHIBaTh TPAHMUIBI MPUMEHEHHS W3YYEHHBIX (PU3MUYECKHX MOJeNeil: TOUYeHHBIH
ANIEKTPUYECKU 3apsij, s/IepHas MOJENIb aTOMa, HYKJIOHHAs MOJIETb aTOMHOTO Sipa MpH
peuieHny pu3nuecKux 3aaad

11.3

Pacnio3znaBate usnueckue sBiaeHUs (Mpolecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN W KBAHTOBOM (DU3MKHU: 3JEKTpUYECKash MPOBOJAUMOCTh, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MAarHuTHOE JEWCTBMS TOKAa, B3aUMOJICHICTBUE MAarHUTOB,
AJIEKTPOMArHUTHasi UHAYKIKS, I€HCTBUE MAarHUTHOIO TOJISI HA MPOBOJHUK C TOKOM H
JOBUOKYIIMICS 3apsil, AJIEKTPOMAarHWTHbIE KOJeOaHUS W BOJIHBI, MNPSIMOJMHEHHOE
pacnpocTpaHeHUEe CBETa, OTpa)kKeHUe, MpelloMIIeHue, UHTepepeHus, TUdpaKkiaus U
ToJIsIpU3aliis CBeTa, Aucrepcusi cBeta, (porolnekrpuueckuit ddpdext (dpoTorddexr),
CBETOBOE JaBJICHHE, BO3HUKHOBEHHE JIMHEHYaTOro creKkrpa aroMa BOJOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAsI paJIM0AKTHBHOCTh

114

OnuceiBaTh U3y4EHHBIE CBOICTBA BellleCcTBa (3NEKTPUUECKHUE, MarHUTHBIE, ONITHYECKUE,
ANIEKTPUYECKYI0 MPOBOJUMOCTD pPAa3IMYHBIX CpEeA) U DIEKTPOMATHUTHBIC SBJICHUS
(Tportecchl), MCTONB3YS (PU3WYECKHE BEIMYMHBI: AJICKTPUYECKUN 3apsjl, Cuja TOKa,
ANEKTPUYECKOE HAMPSKEHUE, dIEKTPUUYECKOEe CONPOTUBIICHNE, PA3HOCTh MOTEHIIUAJIOB,
OJIC, paborta TOKa, WMHAYKIMS MarHUTHOTO Toiis, cuia Awmrepa, cuia Jlopenna,
WHJYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUUYECKOTO0 U MArHUTHOTO MOJIEH, MepHoj U
yacToTa KoyieOaHWil B KoJiebaTeabHOM KOHTYpe, 3apsii U CWila TOKa B IIpoIecce
FapMOHUYECKHUX DJIEKTPOMArHUTHBIX KOoJeOaHul, POKYCHOE paccTOsSHUE M ONTHYECKas
CWJIa JIMH3BI, TMPU ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3UYECKUIl  CMBICI
WCIOJIb3YeMbIX BEIIMYMH, WX OOO3HAUYEHUS U EIUHHIIBI; YKa3blBaTh (HOPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUMHY C APYTUMU BETUYMHAMU

115

OnuceiBaTh HU3YUYCHHBIC KBAHTOBBLIC SBJICHUS W IIPOLECCHI, HCIIOJIb3YyAd (1)I/I3I/I‘16CKI/IG
BCIIMYUHBI: CKOPOCTL OJJICKTPOMAIHUTHBLIX BOJIH, IAJIMHA BOJIHBI M 4YaCTOTa CBCTa4,
OHEPTHUA U UMITYJIBC (1)0TOHa, nepuoa nojypacmaga, SHEprus CBA3U aTOMHBIX A4€p, IIPpU
OIIMCAHUU IIPABUJIBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCJIIMYUH, UX
0003HAYEHHS U CAWHUILIBI; YKAa3bIBATb (1)OpMy.]'ILI, CBA3BIBAOMIUEC NAHHYIO (1)I/ISI/I‘leCKYIO
BCIIMYNUHY C APYTUMU BCIIMUYNHAMU, BBIYUCIIATD 3HAYCHUC (1)H3H‘-ICCKOﬁ BCJIIMYNHBI

11.6

AHanu3upoBaTh (PU3NYECKUE MPOLECCH U SBJICHUS, UCTONb3Ys (PU3NUECKUE 3aKOHBI U
NpUHIMIBL 3aKOH OMa, 3aKOHBI TOCJIEN0BATENbHOIO M NapauIeIbHOIO COEAVHEHMUS
IIPOBOJHUKOB, 3aKoH /[xoyns — JleHna, 3aKOH 2IEKTPOMarHUTHOM HMHIYKIIHH, 3aKOH
MPSIMOJIMHENHOTO  PacHpOCTPAHEHUs] CBETAa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
NpEeJOMJICHUsI CBETa, ypaBHeHHe ODHHIITeHa Juia GoTodddeKTa, 3aKOH COXpaHEHUs
SHEPruM, 3aKOH COXPAHEHMsI MMIIYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTO 3apsja,
3aKOH COXpPAHEHUs MAacCOBOI'O YHCIA, MOCTyJIaTbl bopa, 3akoH paguoakTHBHOIO
pacrazga; TpU 3TOM  pa3InyaTh CIOBECHYIO (OPMYJIMpPOBKY 3aKOHa, €ro




MaTeMaTU4YEeCKOE BHIPAKEHUE U YCIOBHS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeI[CHSITB HaIpaBJICHUEC BCKTOPA MHAYKIIMU MArHUTHOI'O I1OJIAA IPOBOAHHUKA C TOKOM,
cwiibl Amnepa u cuisl JlopeHna

11.8

Crpoutrh M oONMCHIBaTH H300pakKEHHE, CO34ABAEMOE IUIOCKMM 3€pKaJlOM, TOHKOM
JIMH30U

11.9

Brimomaare OKCIICPUMCHTBI 110 HCCJICIO0BAHUIO CI)I/IBI/I‘-IGCKI/IX SIBJIEHUN U mponeccoB C
HCIIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHH; Npu 3ToM (HOpMyIupoBaTh
npobieMy (3a7ady) W TUNOTE3y y4eOHOrO 3KCIePUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, IPOBOAUTE OMBIT M (POPMYITHPOBATH BBIBOIBI

11.10

OcymecTBiATh TpsSMbIE M KOCBEHHBIE W3MEPEHUS (PU3MUECKUX BEIMYHMH; TPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIOJb30BaThb M3BECTHBIE METO/IbI
OLIEHKH ITOTPEIIHOCTEN U3MEPEHUI

11.11

WccnenoBaTh 3aBUCMMOCTH  (PU3MYECKMX BEIMYMH C UCIOJB30BAHUEM HPSIMBIX
U3MEpPEHUH; NpHU OSTOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PM3WYECKUX BEJIMYMH B BUJE TaOIUI] U IpaduKoB, JIesaTh
BBIBO/IBI 10 PE3YJbTAaTaM UCCIEAOBAHUS

11.12

CoOmonate mpaBmia 0e30MacHOTO TPyJa MPH MPOBEACHUH HCCIIEAOBAHUI B paMKax
y4eOHOTO IKCIEpPUMEHTa, y4eOHO-NCCIIeIOBATENLCKON M MPOSKTHOW JEATEIFHOCTH C
HCII0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000pyA0BaHUS

11.13

Pematr pacu€THble 3a7auu C SBHO 33JaHHOW (PH3UYECKOW MOJICIIBI0, HCIIONb3YS
¢u3nveckne 3aKOHBI M TMPHUHIUIIBI; HA OCHOBE aHAM3a YCIOBUS 3aJa4dl BBIOWPATH
(DUBUYECKYI0 MOJIENb, BBIACIATh (PU3MUECKHE BETMYMHBI U (OPMYIIBI, HEOOXOAMMBIC
st e€ pemeHus, TPOBOJWTH pacu€Thl W OICHWBATh PEAJbHOCTh TIOJYYEHHOTO
3HaYeHUs (PU3NICCKON BETUUINHBI

11.14

Pemath kauecTBEeHHBIEC 3aJ]aul: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMOUKY
paccykXJeHU C OMOpOi Ha H3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H (QHU3UYECKHE
SIBJICHUS

11.15

Hcnonb3oBath mpu pelieHnd YYeOHBIX 3aJad COBPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUH [JIi TOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIIPETAllMd M MPEICTABICHUS
y4eOHOM ¥ HAyYHO-TIONMYJISPHOM HH(POpPMAIMM, TIOJTYYEHHONW U3  Pa3IUYHbIX
HMCTOYHUKOB; KPUTHUECKU aHATH3UPOBATH MOJIydaeMyro HH(OPMAIHIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB U TCXHHUYCCKHX YCTpOﬁCTB;
pa3jiniaTthb yCJIOBUSA UX 0e30MacHOro MCIOJIL30BaHMS B MOBCEIHEBHOM KU3HHU

11.17

[IpuBOIMTE pUMEPHI BKIIaJ]a POCCHICKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B OOBACHEHHE TMPOIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE TEXHUKH H
TEXHOJIOTUU

11.18

Hcnonb3oBath TeopeTudyeckre 3HAHUS MO (HU3UKE B TOBCEAHEBHOW JKU3HU JUIA
obecrieueHrs 0O€30MacHOCTH Mpu oOpalleHuu C TpudopaMH M TEXHHUYECKUMU
yCTPOMCTBaMH, HJISI COXPaHEHHUS 3J0POBbsI M COONIONEHUS HOPM JKOJOTHYECKOTO
MOBECHUS B OKPYXKAIOLIEN cpene

11.19

PaboTtath B Tpymnme ¢ BBINOJHEHHEM pa3IMYHBIX COLMANBHBIX POJIEH, IUIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paclpenesiaTh OO0S3aHHOCTH U IUIAHUPOBATh
JeATeIbHOCTh B HECTAH/JIAPTHBIX CUTYAIUsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJIOTO U3
YYaCTHHUKOB TPYIIIBI B PEIICHNUE pacCMaTpUBaeMON poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon Kox mposepsiemoro

HpOBEpﬂEMbIe IJIEMEHTBI COACPKAHUSA
pasaejia 3JEMECHTAa

OU3NKA 1 METObI HAYUHOI'O [IO3HAHUA

®usnka — Hayka o npupoie. Hayunble MeTOIbl MO3HAHUS
1.1 OKpyXaromero mupa. Ponp 3KcriepuMeHTa W TEOpUU B
MPOIECCE MO3HAHUS MTPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1 MonenupoBanie (QHU3MUYECKUX SBJICHUH W  TPOIIECCOB.
Hayunble runoressl. @u3nyeckue 3aKOHBI M TEOPHH.
12 I'panunel npuMeHuMoCTH (U3HYECKUX 3aKOHOB. [IpuHumMN
' cooTBercTBUsA. Ponb m mecro ¢us3uku B (HopMHUpPOBaHUU

COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B IPAKTUYECKOU

NeATEIIFHOCTH JIFOJIeH

2 MEXAHUKA

KNMHEMATHUKA

211 Mexanunueckoe JIBUKECHUE. OTHOCHUTENBHOCTH
o MexaHndeckoro aBmkeHns. Cucrema otcuéra. Tpaekropust

[Tepemenienne, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTh) ¥ YCKOPEHHE MaTepUaIbHON TOYKHU, UX MPOEKIIUU
Ha OCHU CHCTeMbl KoopauHaT. ClokeHHe MepeMelieHu U
CJI0KEHUE CKOPOCTEN

2.1.2

PaBHOMEpHOE HW  pPaBHOYCKOPEHHOE  MPSAMOJUHEIHOE
nBukeHue. ['paduku 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpEHUSs, MyTH U MEepeMElIeHNUs MaTepUalIbHOM TOYKU OT
BpEMEHU

2.1.3

2.1.4 CBoOoaHOE majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS

2.1 KpuBonuueiinoe nBuwxkeHue. PaBHOMEpHOE  JIBUKEHHUE

MaTepHaHBHOﬁ TOYKH II0 OKPYKXHOCTH. Vriosas CKOPOCTD,
JIMHEWHAas CKOPOCTb. HepI/IOI[ u qacToTa.
L[eHTpOCTpeMI/ITeJ'ILHOC YCKOpPCHUEC

2.15

216 Texuuueckue YCTpOﬁCTBaZ CIILAOMETD, JBHXXCHHUC
- CHapAO0B, LCITHBIC U PEMCHHBIC IICPCIauIn

[IpakTnyeckue pabotel. Mi3MepeHne MrHOBEHHON CKOPOCTH.
Hccnenosanue COOTHOILIEHUS MEX Ty yTSAMH,
INPOMICHHBIMU TEJIOM 3a [OCJIEJO0BATEIbHBIE DPAaBHBIC
2.1.7 IIPOMEXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBUYKEHUU C
HA4aJIbHOM CKOPOCTBIO, paBHOU HyI0. M3ydyeHue nBukeHus
HmIapuKa B BS3KOM JKHUIKOCTH. M3ydeHue ABMXKEHMS Telna,
OpOIIEHHOTO TOPU30HTATBHO

TMHAMUKA

2.2 291 IIpuHnun ortHocutTensHocTH ['ammnes. llepBwlii  3aKkoOH
o Herorona. MHepuumanbHbie cucTeMbl OTCUETA




222

Macca tena. Cuia. [TpyuHIuI cynepno3unyuu cui

Bropont 3axkon HplooTOHa Ui MaTepuaJIbHONW TOYKU B

2.2.3 uHepiuanbHoit cucreme otcuéra (MCO). Tperuit 3axkoH
HeroToHa ast MatepuanbHBIX TOYEK
294 3akoH BcemMupHOro TtAroreHus. Cuna Tsxectu. llepBas
o KOCMHUYECKast CKOpocTh. Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHUS U
2.2.6 cuwra Tpeauss 1mokos. Koaddunument tpenums. Cuia
COTIPOTHUBJICHUS TP IBUKCHUH TEJA B )KHUJIKOCTU HIIU Ta3e
297 [MoctymaTensHOE W BpamateabHOE IBIKEHHE a0COIIOTHO
o TBEPIOTO Tena
998 MOMEHT CHJIBI OTHOCHUTENIEHO OCH BpaieHus. [1nedo cuibl.
o VenoBus pasHoBecHs TBEpI0TO Tena B UCO
299 TexHuueckue  yCTpOWCTBA:  NOAIIMIIHUKH,  JBUKEHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[IpakTnueckue pabGothl. M3yueHnue nBukeHus Opycka IO
HAKJIOHHOW TUIOCKOCTH TIOJ ACWCTBHEM HECKOJIBKHX CHIL
5910 HccnenoBanue 3aBUCHIMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIITIX
o B 1eOopMHPYEMOIl TPYKHHE W PE3UHOBOM 0Opasie, OoT
BenmuuuHbl uX ngedopmaruu. HccnenoBaHue — yciaoBUU
paBHOBeCHS TBEPJOTO Teja, UMEIOIIEr0 OCh BpaIlleHUS
3AKOHbBI COXPAHEHUV A B MEXAHUKE
231 HNmnynbc MarepualbHOM TOYKHM, CHUCTEMBI MaTepHabHBIX
o Touek. IMIynbc CHIIBI M U3MEHEHHE UMITyJIbca Tella
3.9 3akoH coxpaHeHus wumnyibca B MCO. PeaktuBHOE
e TIBUKEHUE
2.3.3 PaGota cumbl
2.34 MOoOIIHOCTh CHJIBI
935 Kunernueckass sHeprusi MarepuaibHOW TOYKH. Teopemao
o KUHETHYECKON dHEPTUH
[MoTennmanesHas sHeprus. [loTeHIManpHas SHEPTUs YIpyro
2.3 2.3.6 nedopMupoBaHHOl mpyxuHbl. [loTeHuuanbHas SHeEprus
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmanpHble U HEMOTEHUUANbHBIE CHIIBL. CBsI3b pabOTHI
937 HEMOTEHLIUANbHBIX CHJI C HW3MEHEHMEM MEXaHWYeCKOH
A SHEPIUU CHUCTEMBI TeJl. 3aKOH COXpAaHEHMsS MeXaHM4YEeCKOU
SHEepIrun
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: JIBUXKEHHE PAKET, BOJOMET,
h KOTIEp, TIPY>KUHHBIN MTHCTOJIET
2310 [IpakTuyeckue paboThl. M3yueHue cBsI3U CKOPOCTEH Te MpH

HeynpyroMm yaape. McciemnoBanue CBS3M paOOTHI CHIIBI C




W3MEHECHHEM MEXaHHUYCCKOM SHCPruu TCjIa

MOJIEKVYJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KMHETHYECKOU
teopun. bpoyHoBckoe naBwxenue. [uddysusa. Xapaxrep
JBYDKCHUS M B3aUMO/ICHCTBHS YaCTHUI] BEIECTBA

3.1.2

Mogenn cTpoeHus Tras3oB, KHIKOCTEHM M TBEPABIX TEI H
00BSICHEHIE CBOICTB BEIIECTBA HA OCHOBE DTUX MOJIEJIEH

3.1.3

Macca wmonekyn. KommuectBo BemectBa. IlocTtosiHHas
ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHHUE.
[IIxamna remneparyp Lenscus

3.15

Mogens  uaeansHoro  rasa. OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH UACaTHHOTO ra3a

3.1.6

AOcomroTHasi ~ TeMmrepaTrypa  Kak  Mepa cpenHen
KMHETUYECKOM AHEpPruM TEIJIOBOrO JBMKEHHS YacTHIl Tasa.
[IIxama remneparyp KenbBuHa

3.1.7

VpaBnenue Knanelipona — MenneneeBa. 3akoH /lanbToHa

3.1.8

l'azoBeie 3akoHbl. HM3o0mporieccbl B HII€albHOM Ta3ze C
IIOCTOAHHBIM KOJHUYECCTBOM BECHICCTBA. H30TepMa, Hsoxopa,
n3zobapa

3.1.9

TexHudeckune ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[Ipaktnueckue paboTel. M3mepeHne wmacchl BO3IyXa B
KJIaCCHOM KoMHaTe. lMccnenoBaHue 3aBUCMMOCTH MEXIY
napamMeTpaMu COCTOSIHHS Pa3peKEHHOTO Tra3a

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

Tepmoaunamuueckass cuctemMa. BHyTpeHHsST  dHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonuuectBo Ttemnotel u pabGota. BHyTpeHHsisi sHeprus
0JIHOATOMHOTO HJICAIbHOTO Ta3a

3.2.3

Buael Temonepenauv: TEIJIONPOBOJHOCTb, KOHBEKIIMS,
u3inyyeHue. TermoéMKOCTb Tena. YJielabHas TEIUIOEMKOCTh
BeliecTBa. Pacu€T konmyecTBa TEIIOTHI IPU TEIJIoNEpeaayde

3.2.4

[TepBriif 3akoH TepMoauHaMHKH. [IpuMeHeHHe mEpBOTO
3aKOHa TEPMOAMHAMHUKU K wu3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboTsl ra3a

3.2.5

TeroBble MamuHbl. [IpUHIUOBI  JEHCTBUS  TETUIOBBIX
mamH. [IpeoOpa3oBaHus PHEPrHUM B TEIUIOBHIX MallMHAaX.
Kosdbdunment mnoneznoro nedictus (manee — KII/)
teroBoil mamnHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3akon TepmoanHamuku. HeobpatuMocTs npoiieccos
B npupone. TemnoBble ABUrarenu. OKOJOTHYECKUE
npoOJIeMBI TETII0PHEPT €THKU




TexHuueckue  yCTpOMCTBA:  JBHUIarellb  BHYTPEHHETO

3.2.7
Cropanusi, OBITOBOM XOJIOJMIIbHUK, KOHIUIIMOHEP
328 [IpakTrueckue paboTEHI. N3mepenue YAEIbHOU
o TEIUIOEMKOCTH

AT'PETATHBIE CO

CTOAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[TapoobOpazoBanue u koHjaeHcanus. VcnapeHue U KUIEHHE.

3.3.1 VYaeneHas  TemioTa  mapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS
3.3 AOcomoTHasT Y OTHOCHUTENbHAsE BJIAXKHOCTb  BO3/AyXa.
h HacpitieHubii map
TBépnoe Ttemo. Kpucramnuueckue u aMmopgHble Tea.
3.3.3 AHU30TpOIUS CBOWCTB KpHUCTaLIOB. JKuJakue KpHUCTalIbI.
3.3 CoBpeMeHHbIE MaTepHaITbI
334 [naBneHne W  KpUCTATM3AIUsA. YJIeNbHAS  TEIIOTa
o nnasnenus. Cyonumanus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuyecknue yCTpPOMCTBA: TUTPOMETP M TICUXPOMETD,
336 KaJIOPUMETP,  TEXHOJIOTMH  TIOJIYYCHHS  COBPEMEHHBIX
o MarepuaioB, B TOM 4YHCIE€ HaHOMAaTepUaIoB, |
HaHOTEXHOJIOTHU
3.3.7 [IpakTrueckue paboTel. I3MepeHre BIa)KHOCTH BO3ayXa
4 DJIEKTPOAMHAMUMKA
DJIEKTPOCTATUKA
411 ONeKTpu3anusa Tell. OJEeKTpuYeckud 3apsia. JBa Buma
o DIIEKTPUYECKHX 3aPSI0B
412 [TpoBOAHMKH, AUAEKTPUKH U TTOTYITPOBOHUKA
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
4,14 B3anmonerictBue 3apsiioB. 3akoH Kymona
Onekrpudeckoe Tmoje. Hampspk€HHOCTh  ANEKTPHYECKOTO
4.15 nosia. [lpunnun cynepno3uiuu. JIuHUKM HanpsHKEHHOCTH
AIEKTPHUYECKOTO TTOJIS
PaGora cwmn anekrpocratndyeckoro rmoiisi.  [loTeHrman.
4.1 4.16 Pa3HOCTh MOTEHIIMAJIOB
417 [TpOBOIHUKY U AUAIEKTPUKH B TIOCTOSIHHOM AJIEKTPUYECKOM
o noJie. J{usnekrpudeckasi MpOHUIIAEMOCTh
418 DnekTpoéMkocTs. KoHneHncaTop. DNeKTpoEMKOCTh MI0CKOTO
o KOHJIEHCATOPa. DHEPrus 3apsHKEeHHOTO KOHIeHCAaTopa
TexHudyeckne YCTPOWCTBA: OJIEKTPOCKOM, DIEKTPOMETD,
419 ANEKTPOCTaTHUYECKas 3aIuTa, 3a3eMIIeHHE
o ANEKTPONPUOOPOB, KOHAECHCATOpP, KCEPOKC, CTPYHHBIN
IpPUHTEP
4110 [Ipaktnueckne paboThl. V3MepeHHe  AIEKTPOEMKOCTH

KOHACHCATOpa




IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX

YcaoBus CyHIE€CTBOBAaHUA IIOCTOSIHHOI'O SJICKTPHUYCCKOI'O

4.2.1 toka. Mcrounuku Toka. Cuina Toka. [IocTOSHHbIN TOK
4.2.2 Hanpsokenue. 3akon OMa 11 yyacTka LeTH
493 DJEKTPUUECKOE COTPOTUBIICHUE. Y ACIbHOE CONPOTHUBIICHHUE
o BEIIECTBA
494 [MocnenoBarenbHOE, napajiesbHOE, CMEIIaHHOE
o COEIMHEHHE ITPOBOTHUKOB
4.2.5 Pabota anextpuueckoro Toka. 3akon [xoynsa — Jlenna
4.2.6 MOIIIHOCTB JEKTPUYECKOTO TOKA
anekTpoaBmwkymias cuina (manee — 2JIC) u BHyTpeHHee
4.2.7 CONPOTHBIIEHNE MCTOYHMKA TOKa. 3akoH OMa Jyid MOJIHOMU
(3aMKHYyTOM) AnekTpuueckoit enu. KopoTkoe 3aMbikanme
DONEeKTpOHHAs  TPOBOJUMOCTH  TBEPABIX  METAJUIOB.
4.2.8 3aBUCHMOCTH COMPOTHUBIICHUS METAUIOB OT TEMIEPATYPHI.
CBepXnpoBOAUMOCTh
429 ONeKTpUYECKU TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX
4.2 o MyYKOB
[TonynpoBogHUKH. CobOcTBeHHas " MpUMECHas
4.2.10 MMPOBOIMMOCTD TIOJIYTPOBOTHUKOB. CBOWMCTBa p-n TIEpexoa.
[TosrynpoBOAHUKOBBIE TPUOOPHI
4211 DJIEKTPUYECKUI TOK B JJIEKTPOJMUTAX. DJIEKTPOJUTUYECKAS
o JIACCOLMAIINSA. DJIEKTPOJIN3
OnekTpuyeckuii ToKk B Tra3zax. (CaMOCTOATENbHBIM U
4212 HECaMOCTOSITEIHHBIN pasps. Paznuunbie THIIbI
CaMOCTOSITENIBHOTO paspsaaa. Monnus. [Tnazma
TexHuyeckue ycTpoicTBa: aMIepMeTp, BOJIbTMETpP, PEOCTaT,
UCTOYHUKMA TOKa, OJJIEKTpOHArpeBaTelibHble  MPUOOPHI,
4.2.13 AJIIEKTPOOCBETUTEIIHHBIC PpUOOPHI, TEPMOMET]
CONPOTHBIICHUS, BAaKyyMHBIH JUOJ, TEPMHCTOPHI U
(hoTOpE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TalbBaHUKA
[IpakTuueckue paboTHI. Nzyuenue CMEIIIaHHOTO
4214 COEIMHEHUS PE3UCTOPOB.
o N3mepenne OJIC ucTrouHMKAa TOKAa W €ro BHYTPEHHETO
conpoTuiieHus. Habmonenue snekTponnsa
11 KUIIACC
Kox
Koanposepsiemoro 3jieMeHTa IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
pa3jiena
4 DJIEKTPOAMMHAMUKA
MATHUTHOE IOJIE. 9JIEKTPOMATHUTHAS MHAYKIUA
4.3 431 [MocTosiHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSHHBIX
o MarHuTOB




MarnutHoe mone. Bexkrop MarHMTHOM — MHIYKIMH.
[IpuHnun cynepno3uuuy. JIMHUM MAarHUTHOM WHIYKIMH.

4.32 KapTuHa nuHHMII MarHMTHOM MHIYKUMHU I10JIA MOCTOSHHBIX
MarHuTOB
MarnuTtHOE 1oj€e NPOBOAHMKA ¢ TOKOM. Kapruna nuHui
433 noJisi JUIMHHOTO TIPSMOTO TPOBOJAHMKA M 3aMKHYTOTO
e KOJBLEBOrO IPOBOJHUKA, KATYIIKH C TOKOM. OIbIT
Opcrena. BzanmoeiicTBre NpoBOJHUKOB C TOKOM
4.3.4 Cuinia Amriepa, e€ MOIyJb M HAaIIPaBJICHHUE
Cuna Jlopenua, e€ monaynb W HampaBjieHue. J[BrkeHue
4.3.5 3apsKEHHOM 4acTUIl B OJHOPOJHOM MarHMUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 IToTok BekTOpa MarHUTHOM WHAYKIIMHU
438 OJAC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHIYKIHH
e dapaes
BuxpeBoe oanektpuueckoe mnone. IC wuHAYKIMU B
4.3.9 MIPOBOJTHUKE, JBIKYLIEMCS TOCTYIATEIbHO B OJTHOPOJIHOM
MarHUTHOM TIOJIE
4.3.10 [IpaBusio Jlenma
4311 NHIyKTUBHOCTB. SIBnenue CaMOMHAYKITUH. OJIC
e CAMOMHIYKIIMU
4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIIKA ¢ TOKOM
4.3.13 DIIeKTPOMAarHuTHOE T0JIe
TexHuyeckue  yCTpPOMCTBA:  TMOCTOSIHHBIE  MAarHUTHI,
4.3.14 AJIEKTPOMArHHTHI, AJIEKTPOIBUTATENb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTrueckue paboThl. V3ydeHHe MarHUTHOTO TMOJS
4.3.15 KaTyllKu ¢ TOKoM. MccrienoBaHue NEHCTBHUS MOCTOSIHHOTO

MarobuTa Ha paMKy C TOKOM. I/ICCJ'IG,I[OBaHI/IC SABJICHUS
BHGKTpOMaFHHTHOﬁ HUHAYKIIUN

5 KOJIEBAHUA 11 BOJIHbBI
MEXAHUYECKUE U DJIEKTPOMAI' HUTHBIE KOJIEBAHIM S

Konebarenrnas  cucrema. CBoOoanble  KoJieOaHus.

51.1 lNapmonnueckue konebanus. [lepuon, yactora, ammauTyaa
U ¢asa konebaHun

5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTHnyecKuil MasiTHUK

5.1 YpaBHeHHe TapMOHUYECKHIX KOJICOaHMIA.

5.1.3 Kunemarnueckoen JTIMHAMHYECKOE OTIHMCaHNUE
K0J1€0aTeIbHOTO JIBHOKCHHS
[IpeBpaienue >HeprUu MpU TAPMOHHYECKUX KOJICOAHUSX.

5.1.4 CBs3b aMIUTUTYZBl KOJIEOAHUH MCXOJTHOW BEIMYUHBI C

aMIUTUTYAaMU KOJIeOaHUH e€ CKOPOCTU M YCKOPEHHUS




KoneGarenpubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC
515 KoJIeOaHUs B  HJEATBHOM  KOJICOATEIIbHOM  KOHTYpE.

Amnainorus MCKIAY MCXaHUYCCKMMHU U SJICKTPOMArHUTHBIMHA
kosiebanusamu. @opmyna Tomcona

516 3aKOH COXpaHEHHsI SHEPIHH B UIECAIBHOM KOJIEOATETLHOM
o KOHTYpE

BoinykneHHble  MexaHudeckue Kosiebanus. Pe3onaHc.
5.1.7 Pe3onancHas kpuBas. BpIHyXIE€HHBIE JJ€KTPOMAarHUTHbBIC
KOJIEOaHUsI.

5.1.8 [lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1 9 MOHIHOCTI) MIEPEMEHHOTO TOKa. AMHHHTy}IHOG n
- JEACTBYIOIIEE 3HAYEHHE CHIIBI TOKA U HAITPSKEHUST

Tpanchopmarop. IIponsBoacTBo, nepenada u NoTpedIeHe
5110 NEKTPUYECKON DHEPruH. OKOJOTMYECKUE PHUCKU TpHU
o IPOM3BOJCTBE  JJIEKTpHYECKOW  sHepruu.  KymbTypa

HCIIOJIb30BaHMs SJICKTPOSHEPTHUH B HOBCC}IHGBHOﬁ KHN3HHU

5111 Texuuyeckue ycTpoicTBa: ceiicMorpad, 3JIeKTpUUYECKHit
o 3BOHOK, JIMHHH DJIEKTPOIIEpeiay

[IpakTnueckue pabotel. MccnenoBanue 3aBHCHUMOCTH
nepuoJia Majblx KojieOaHUi Ipy3a Ha HUTU OT JUTMHBI HUTH
5.1.12 U Macchl rpy3a. MccnenoBanne mepeMeHHOTO TOKa B IETTH
U3  TIOCIENOBATEeIbHO  COCAMHEHHBIX  KOHJAEHCATOpa,
KaTYIIKU U pe3ucTopa

5.2

MEXAHUYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuyeckue  BOJIHBI, YCIOBHS  pacHpOCTpaHEHUS.
5.2.1 [Tepuon. CkopocTh pacnpocTpaHEHHs] U JJIUHA BOJIHBI.
[Tonepeynble U MPOI0JIbHBIE BOJTHBI

###Par### Mutepdepenuns u nudpakius MeXaHUISCKUX

5.2.2
BOJIH
593 3Byk. CkopocTh 3Byka. I'pomMkocTh 3Byka. BpicoTa TOHA.
o Tem6p 3ByKa
OJEeKTPOMAarHUTHBIE  BOJIHBL.  YCIIOBUSL  M3JIyYeHHs
5.2.4 JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus BeKTOpOB
E, B 1 v B 371eKTpOMarHuTHO! BOJIHE B BaKyyMe
CBoiicTBa  DIEKTPOMAarHUTHBIX  BOJH:  OTPaXXEHHE,
5.2.5 npeaoMIIeHue, NoJspu3aus, Andpakuus, HHTeppepeHLus.
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH
596 HIkana 3JIEKTPOMArHUTHBIX BOJIH. [Tpumenenune
o JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHUMOBl pagnoCBsA3U M TeneBUAeHUs. Paanonoxanus.

QHGKTpOMaTHI/ITHOe 3arpsA3HCHHUC 0pr>1<arome171 Cpcabl

TexHuyeckne ycTpoicTBa: My3bIKaJIbHBIE HHCTPYMEHTHI,
5.2.8 yAbTPA3BYKOBasi JUArHOCTHKA B TEXHUKE W MEIHUIIMHE,
panap, paaMONpUEMHMK, TEJIEBU30p, AHTEHHA, TesedoH,




CBY-neun

5.3

OIITHUKA

5.3.1

[IpssMOnMHENHOE PACIPOCTPAaHEHUE CBETA B OJHOPOJHOMU
cpene. JIyd cera

5.3.2

OTtpaxeHue cBeTa. 3akoHbI OTpakeHus: cBera. [locTpoenue
M300paXeHU B IJIOCKOM 3epKajie

5.3.3

IIpenomnenne cBera. 3aKkoHBI IPEIOMIJIEHHS — CBETA.
AOCOJIOTHBIN MOKa3aTeb NPEIOMIICHUS

5.34

ITotHoe BHyTpeHHee oTpaxeHnue. [lpenenbHblid  yroga
MOJTHOTO BHYTPEHHETO OTPAKEHUSI

5.35

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro cera. L{ser

5.3.6

CoOwuparolue ¥ pacceuBarONINe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE pACCTOSIHUE U ONTHUYECKasi CHJIA TOHKOUW JIMH3BI.
[Moctpoenne  uzoOpakeHudd B coOuparomux
paccemBaromux JinH3aX. @DopMmylia TOHKOW  JIMH3BI.
VBenuueHue, JaBacMoe JIMH30M

5.3.7

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHble  HMCTOYHHUKHU.
VYcnoBust HaOMIONEHUS MAaKCUMyMOB M MHMHHMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cBera. JudpakmmonHas pemérka. YclIoBUe
HAOJNIONEHNUS]  TJIABHBIX ~MaKCHMyMOB TIpH  TaJCHUHU
MOHOXPOMATHUYECKOTO CBETA Ha AU(PAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

Texuuyeckue ycTpoiicTBa: O04YKH, Jyma, Qoroanmnapar,
IPOEKIMOHHBIA  ammapar, MUKpPOCKOI,  TEJEeCKOII,
BOJIOKOHHAS ONTUKA, AUPpaKIIMOHHAS penIéTKa, MOISIPOU

5.3.12

[TpakTrueckue paboThL N3mepenue MoKazarest
npenoMieHus. VccrnenoBaHne CBOWCTB HM300paKCHUM B
nuH3ax. Habmonenue nucnepcun cBera

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH.
[loctynaTel TEOpPUM OTHOCHUTEIBHOCTH: WHBApPUAHTHOCTH
MOJYJdsl  CKOPOCTM CB€Ta B  BaKyyme, IPUHIUII
OTHOCHTEIBHOCTH DHHINTEHA

6.2

OTHOCHTENBHOCTh OJJHOBPCMCHHOCTHU. 3aMe,IU'IeHI/Ie
BPEMCHU U COKpAIICHUC TJIMHbI

6.3

9Hepr1/151 1 UMITYJIBC CBO6OI[HOI>1 JaCTUIlbI

6.4

CBsi3b MacChl C 3Hepmel71 H HUMITYJIBCOM CBO6OI{HOI>'I
JacCTUIbI. 3Hepr1/1${ ITOKOs CBOGOI[HOﬁ JaCTUIIbI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU




®otonbl. ®opmyna [Tnanka cBsi3u sHepruu (HOTOHA C €TO0

ril Y4acTOTOM. DHEPIUs U UMITYJIbC (POTOHA
712 OtkpeiTe u uccnenoBanue ¢oroddpdexra. OnbiTer A.T.
- CrouneroBa. 3akoHsl GpoTtodddherra
213 VYpapHenne OuHmreliHa s gorodddexra. «KpacHas
o rpanuiay Gporosddexra
7.1.4 Hasnenne cBera. OnbiTel [1.H. Jlebenera
7.1.5 XUMHYECKOE AEHCTBUE CBETA
716 Texuuueckne ycrpoicTBa: (oTOdNIEMEHT, (POTOTATUHK,
o coJlHeuHas Garapesi, CBETOIUO/
CTPOEHUE ATOMA
Mogens atoma Tomcona. OnbiTel Pezepdopaa nmo
7.2.1 HCCIIEIOBAHUIO CTpoeHUs aToMa. [imaneTapHas Moaenb
aToma
[Tocrynatel bopa. M3nydyenue u norjiomieHrne GOTOHOB MpH
799 MepexoJie aroMa C OJIHOTO YPOBHSI DHEPTHH Ha JIPYTOW.
o Bumsr  cnektpoB. CHeKTp ypOBHEH SHEpPrHMH aroma
BOJIOpOJIA
7.2 BonHoBeie cBoiicTBa wactuu. Bomnel  ge  bpois.
7.2.3 KopmyckynsipHO-BOTHOBO# JTyaiu3M. Hudpaxiuys
3JIEKTPOHOB Ha KpUCTaJlIax
794 CrnoHTaHHOE W BBIHYKJICHHOE€ H3JIyd€HHE. YCTPOMCTBO U
o IPUHIMII pabOTHI J1a3epa
795 TexHuueckue  yCTpOMCTBA:  CHEKTPAIbHBIM  aHAIN3
o (crieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED
796 [Ipaktnueckue paborel. HaOmrogeHue  nMHEHYATOTO
o CIIEKTpa
ATOMHOE A1PO
731 Metonpl HaOMIONEHUST W PErUCTPAllUU  DJIEMEHTAPHBIX
e YaCTHIL
OtkpeiTue paauoaktuBHOCTH. OmbiTel Pesepdopma mo
7392 OTIPENICNIEHNUI0  COCTaBa  PAJMOAKTHBHOTO  H3ITy4YCHHS.
A CpoiictBa anb(da-, Oera-, ramMma-usznydeHus. BrusHue
pPaZOaKTUBHOCTH Ha )KMBBIE OPraHU3MBbI
73 OTtkpbiTHE IPOTOHA U HelTpoHa. HykiioHHas Monens siipa
' 7.3.3 leitzenbepra — MBanenko. 3apsin siipa. MaccoBoe 4uCiIO
sapa. M3oTonsl
Anbda-pacniaa. ONEKTPOHHBIH M TIO3UTPOHHBIM Oera-
7.3.4 pacman. I'amMMa-usmydeHue. 3akOH — paguMOaKTUBHOTO
pacmana
735 DHeprus CBS3U HYKJIOHOB B sijipe. Snepubie cuibl. Jledext
e Macchl sjpa
7.3.6 SAnepnsle peakuuu. [lenenne u cuHTes3 siuep




7.3.7

Snepubiit peakrop. Tepmosiepusiii cuntes. [Ipodrembr u
NEPCIEKTUBBl  SACPHOM  SHEPreTHKH. ODKOJOTMYECKHE
aCIIEKTHI S ICPHOU SHEPTETUKHU

7.3.8

DONEeMEHTapHbIE  YaCTUIIBL. OTKpbITHE  TO3UTPOHA.
@DyH1aMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHudeckue ycTponcTBa: AO3UMETP, Kamepa Buibcona,
SIEPHBINA PEaKkTop, aTOMHAasE boMbOa

7.3.10

[IpakTnueckue padotsl. MccnenoBanue TpekoB 4acTHI] (10
TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BE3aH0T0 HebOa. Co3Be3nus, ApKue 3BE3/bI, MIAHETHI,
X BUOIUMOC IBHMKCHUC

8.2

Conneunas cucreMa. [lnanets! 3eMHo# rpynmnbl. [InaHeTs-
TUTAHTBl U UX CIYTHHKH, KapjUKOBbIE IJIaHEThl. Maible
Tena COTHEYHOM CUCTEMBI

8.3

Comnnre, potochepa u armochepa. ConHedHast aKTHBHOCTh

8.4

Hcrounuk sueprun CoJiHIA U 3BE3NT

8.5

3BE3MbI, WX  OCHOBHBIE  XapaKTEPUCTHKH:  Macca,
CBETUMOCTb, pPaJAMYC, TeMIeparypa, HX B3aUMOCBS3b.
JnarpaMma «CHeKTpaabHbIM KJIACC — CBETUMOCTBY. 3BE3bI
[JIaBHOM TMOCJEN0BATEIBHOCTU. 3aBHCHUMOCTh «Macca —
CBETUMOCTb) JIJIs1 3BE3/1 TJIaBHOI MOCIEeI0BaTEIbHOCTH

8.6

###Par###Buyrpennee crpoeHue 3BE31. COBpEMEHHBIC
MPEJICTaBICHUS O TIPOUCXOXKAEHUHU U 3Botonuu CollHIa U
3BE3[. DTambl )KU3HU 3BE3T

8.7

Muneunbiii  Ilyte — wnama Tanaktuka. ChoupanbHas
cTpykrypa ["anakTuku, pacnpeaenenne 3BE31, ra3a U MbLIH.
IMTonoxenue n aBmwxenue Comaua B ['anaktuke. [nockasa u
chepudeckas 1moJICUCTEMBI [ aJakTHKK

8.8

Tunsl ranaktuk. PaguoranakTuku U KBazapbel. YEpHble
JBIPBI B AJIpax rajJakTHK

8.9

Bcenennas. Pacmupenne Bceenennoil. 3akon XaOo6ma.
Pazberanmne ramaktuk. Bospact u paauyc BceneHHOH,
teopust bonbiioro B3peiBa. Mojiens «ropsiueit BeenenHoin.
PenukToBO€E M3MyUeHHE

8.10

MacmtabHast cTpykrypa BceneHHoil. MeraranakTuka.
Hepeménnple mpobaemMbl acTpOHOMUU

IMPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJbHOM MPOTPAMMBI CPEJHEIO OBIIIEI'O OEPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o0uero o6pa3oBaHus

1

CdopmupoBaHHOCTh YMEHUN pacmo3HaBaTh (PU3NYECKHUE sSBICHUS (TIPOIECCHI) H




OOBSICHITH UX HA OCHOBE HN3YYCHHLIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomuMn (1)I/I3I/I‘-I€CKI/IMI/I INOHATUAMHU MW BCIWYHUHAMMU,

XapaKTepU3YIOIUMU (PU3NUECKUE TPOLIECCHI

ChopmupoBaHHOCTE YMEHH MPHUMEHITh 3aKOHBI KJIACCHUYECKON MEXaHUKH,
MOJICKYJIIPHOW (U3UKH H TEPMOJUHAMHUKH, OSJCKTPOJUHAMHUKH, KBAHTOBOU
bu3uKy I8 aHaM3a W OOBSICHCHHS SIBIICHUM MHKPOMHUpPA, MaKpOMHpa H
Meramupa, pa3jandarh yCcjaoBUsA (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (HU3HUYECKUX
3aKOHOB, IIOHMUMaTh BCEOOMMI XapakTep (yHIAMECHTAIbHBIX 33aKOHOB W
OTPAHWYEHHOCTh HCIIOJIH30BAaHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATH (PH3UUCCKHE

IMPOUECChI, UCITIOJIB3Yysl OCHOBHBLIC ITOJIOKCHHS, 3aKOHbI 1 3aKOHOMCPHOCTHU

ChopMHUpPOBAHHOCT YMEHHSI pa3iuyaTh YCIOBHS TPUMEHUMOCTH MOJENIEH

(u3MYECKUX TeN U MPOLIECCOB (SIBJICHU)

ChopMHpPOBAHHOCTH, YMEHHMs peIIaTh pacuyE€THBIE 3a/laddl C SIBHO 3aJaHHOW H
HESBHO 3aJIaHHON (PU3MYECKOM MOJIeTbI0: HAa OCHOBAaHWHM aHalu3a YCJIOBHUSA
BBIOMpaTh (U3UYECKUE MOJENH, OTBEYAIONINE TpeOOBAaHUAM 3a7add, MPUMEHATH
(hopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (DU3WYECKUX TEOPHH TpH
WCTIOJIb30BAaHUHM MAaTEMAaTHYECKHX METOJIOB PEIICHHS 3ajad, IPOBOIUTH PACUETHI
Ha OCHOBAaHWM UWMEIOIIUXCS  JAaHHBIX, AaHAIW3UPOBATh  PE3YIbTaThl U

KOPPEKTUPOBATh METObI PELICHUS C YYETOM MOJTYYEHHBIX PE3yIbTaTOB

PemaTth kadecTBeHHbIE 3a7ayu, TpeOyIOUINME MPUMEHEHUS 3HAHUN M3 Pa3HBIX
pa3aesioB IIKOJBHOTO Kypca (HU3UMKH, a Tak)Ke MHTErpalllud 3HAHUM W3 APYrux
MpPEeIMETOB E€CTECTBEHHOHAYYHOTO IIMKJIa: BBICTPAUBATH JIOTUYECKYIO ILIETIOYKY
paccyXJeHUN C OMOPON Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHE

SIBJICHUA

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM METOJaMH HAY4YHOI'O II0O3HAHUsA, MHCIIOJIL3YEMBIMHU B
(1)I/I?>I/IKeI IIPOBOAWUTE IPAMBIC W KOCBCHHBIC H3MCPCHUA (bl/ISI/ILIeCKI/IX BCIINYMH,
BBI6I/Ipa${ ONTUMAJIBHBIN CIIOCO0 N3MCPECHUA W HCIIOJB3ysA HU3BCCTHBIC MCETO/bI
OLCHKH HOFpCHIHOCTCﬁ H3MepeHHﬁ, MMpOBOAUTL MCCIICAOBAHUC 3aBUCUMOCTEH
(1)I/ISI/I‘IGCKI/IX BCIIMYMH C MCIIOJIb30OBAHUEM IIPSAMBIX HSMepeHHﬁ, O0OBACHATH
IMOJIYYCHHBIC PE3YIIbTAThl, UCIIOJIb3Yy Q)HBquCKI/Ie TCOPHH, 3aKOHbI WU IMOHATHSA, U
ACJIaTb BBIBOJbI, CO6J'IIOI[aTB ImpaBuJjia 0€e3011aCHOTO Tpyaa HOpu IPOBCACHUUN
HUCCIICJOBAHUI B paMKax y‘IC6HOFO OKCIICpUMCHTA U y‘le6HO'I/ICCHeI[0BaTeJ'IBCKOI7I
ACATCIBHOCTH C HCIIOJBb30BAHHEM I_[I/I(l)pOBLIX HU3MCPUTCIIbHBIX YCTpOﬁCTB 151

71a00paTOPHOTO 0O0PYIOBAHUS

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ AHAJIM3UPOBATh U OLICHUBATD IMOCIICACTBUA OBITOBOM
)51 HpOH3BO,[[CTBCHHOI>i JACATCIIBHOCTH YCJIOBCKA, CBS3aHHOM C (1)H3I/II-ICCKI/IMI/I
nmponeccamu, ¢ MO3UIIUN AKOJOTHUYECKOM 6630H3CHOCTI/I; HpeI[CTaBHeHI/Iﬁ )
pallMOHAJIBHOM  MMPUPOAOIIOJIB30BAHHUHU, a4 TAKKC PA3yMHOM HCIOJIb30BaAHUU
JOCTHKECHUI HAayKH MU TCEXHOJIOT Wil s JajbHEMIero Pa3BUTHUA YCIIOBCYECKOI'O

oOmiecTBa




OBnageHue pa3NTUYHBIMU crioco0amMu paboTel ¢ uH(opMauend (U3NIECKOTO

COJICpKaHUS C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(pOPMAIMOHHBIX TEXHOJIOTHUH;

? pa3BUTHE YMEHUI KPUTHYECKOTO aHAIM3a U OLIEHKH JOCTOBEPHOCTH TOIy4yaeMOn
uHpopMaun
ChopMUpOBaHHOCTh YMEHUI MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHUE
10 HIOHSATHS, TEOPUHM M 3aKOHBI JUIS aHAIN3a U OOBSICHEHHS (PU3MUECKUX MPOIECCOB,

MPOUCXOIAIINX Ha 3BE3/IAX, B 3BE3JIHBIX CHCTEMAX, B MEKIAJIAKTUYECKOU CpeEJIE;

IBIDKEHUS HEOSCHBIX TEJI, SBOIIOLNHA 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I10 ®PU3UKE

Kon Kon
pasaena/reMm 3JIeMeH I[IpoBepsieMblii 3J1eMEHT COAePKAHUS
bl Ta
1 MEXAHUKA
11 KNMHEMATHUKA
. Mexanudeckoe  ABuxkeHHe.  OTHOCHTEIBHOCTh  MEXaHHUYECKOTO
- nerkenud. Cucrema orcuéra
MarepuanbHas TOUKa.
7 TpacKTOPHA
Eé& pamiryc-eexTop:
7t )= (x(z) ¥z )=(r)),
TpAeKTOpPILA,
112 IepeMelleHIe: ? bt
Ar=r(t))-r(t))=r, -1 = x
= (Ax,Av,Az),
yTb.
CroxeHne HEPENIELHEHIIﬁZ
Ay =40+,
CKOpOCTh MaTepHATBHON TOYKH:
_ Ar -,
U=— =T, =[U1_.U1_.U_].
At |_o T
Ax . , .
v =—/| =X/, aHAIOTHYHO U, =), V.= Z,.
1.13 At o :
CnoxeHle ckopocTeil: o, =0, + 0, .
Briuncnenue nepemelieHus 1 myTu MaTepUalbHONM TOUKHU IIPU
OPSIMOJIMHEITHOM JBM>KEHUHU BIOJb OCHU X IO rpauKy 3aBUCUMOCTH
ux(t)
- __AD .
VeKopeHHe MaTepHaTbHOI TOIKIL: d = —L =0/=(a,.a,.a,).
1.14 Af lio )
Au P .
a =—2 =(uv,)'. aHATOIMIHO a, =(v, ), a.=(v.)"
x Ay x Jr J L = =t
PaBHOMEpPHOE NTPAMOIMHENHOE IBUKEHUE:
115 x(t) = xg + Vpxt
Uy (t) — vy, = const




1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEUHOE JBUKEHUE:

¥(t)=x,+uU r+a‘*'?
- ] 0x T

v(t)=u, +at

a,. = const

ol ol

B | - e
Uy — U, _-'H.T["t'l '\‘1]

b+t
il

-

HPII JBILKESHINI B OIHOM HAIIpAaBISHHII IIVIE 5=

1.1.7

CBoOoaHOE majieHue. Y CKOpeHue CBOOOTHOTO TaACHHUS.

Vi

Q Xo t—

JIBuxkeHue tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:

[.‘r{f} =X +Uyf =2 tU,cosa-f

4

A . 2
]\J'{f} =V, U, f+ g‘T =V, +Usina- r—%

v (t)=v, =u,cosa

v (t)=uv, +g1t=p,s5ina— gt

g.=0
g =—g=const

1.1.8

KpuBonuneliHoe npmxeHue. [[BrkeHne MaTepraibHOM TOUKH 1O
OKPY>KHOCTH.
VYrioBas u IMHEHHAs CKOPOCTh TOYKH:

v = wR.

HpI/I pPaBHOMCEPHOM JABHUKCHUH TOYKH IO OKPYKHOCTU

_27'[_2
a)—T = 27V

HCHTpOCTpeMI/ITeJ'ILHOC YCKOPECHUC TOYKHU:

[TonHOE ycKOpeHue MaTepuanbHOU TOUKU

1.1.9

TBépnoe Teno. IlocTynarensHoe U BpalllaTesIbHOE IBUKEHHUE TBEPAOTO

TCI1a

1.2

TMHAMUKA

1.2.1

Nuepunansubie cucreMsl oTcuéra. [lepssiii 3akoH Herorona. IIpuHnun

OTHOCHUTEIbHOCTH 'anunes




1.2.2

Macca Tena. IInoTHOCTE BeliecTBa:

p:

<[ 3

1.2.3

Cuna. [IpuHIMn cyneprno3uluu CUiI:

- - -

FpaBHoz[eﬁCTB = F1 + F2+. -

1.2.4

Bropoii 3akon Hetotona: st marepuanbHoil Touku B MICO

-
>

F, = ma,

Ap = FAt

F = const

1.2.5

—f{

Fi? ‘521

Tperuit 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHHA: CUJIBI NPUTAKCHUA MCXKIY TOUCHHBIMU

MaccaMH paBHBI
m;m;

F=6—3

Cuna tsxectd. LleHTp TsKecTH Tena. 3aBUCUMOCTh CHIIBI TSDKECTH OT

BBICOTHI h HaJT HOBEPXHOCTHIO IUIAHETHI paaunycoM RO:
GMm

9= Ry + h)2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS:

F;

p = UN

Cuna TPCHUS IIOKOA:

Koapduunent rpenns

1.29

JlaBnenue:

1.3

CTATUKA




—

F
13.1 MoOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAILICHHUS
M| = FL, raoe 1 — nmnedo cuibt
OTHOCHUTENILHO OCH, MpoXoismie dYepe3 Touky O mepneHIuKyIsipHO
PUCYHKY
LenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIbHBIX TOYEK:
” mqry + myry+. ..
rLl.M. =
m; + my+...
1.3.2
B oaHOpOIHOM TT0J1€ TSKECTH
(g = const)
(TIeHTp Macc Tena COBIAIAET C €0 IEHTPOM TSKECTH
VYcnosus paBaoBecust TBEporo Tena B MCO:
[M,+M,+...=0
1.3.3 .
|F+Fy+...=0
1.34 3axon [lackans
JlaBneHnue B )XuaKocTH, okosmeiics B 1CO:
1.35
P =Dpo +pgh
3akoH Apxumena:
F Apx — _PBI:ITGCH
13.6 €CJIM TeJIo U x)uaKocTh nokosrcs B MCO, To
FApx = ngBLITe(:H
VYcnoBue niaBaHus Ten
14 3AKOHbI COXPAHEHN A B MEXAHUKE
141 HMMmynbc Tena
p=m-v
NmMnynbc cUCTEMBI Te:
142 - ?
P =01 + p2+ -
3aKOH U3MEHEHUS U COXPAaHEHUSI UMITYJIbCa:

> >

Ap = A(pl + p2+' ' ) = FlBHeIHHAt + FZBHeIHHAt+' -




B MCO , ecniu

- -

FlBHenIH + FZBHeHIH+- ..=0

PeakTuBHOE NBMKEHHUE

144

F

Ar X
Pabora cuibl Ha MasIOM MepeMeleHIH:

:1=|}?'|-|,-'l'l.f'|-c05 a=F, - Ax

145

« F

D

AA
MomntHoCTE cuibl: P = v

eciu 3a Bpems At
paboTa cuibl u3MeHseTcst Ha AA, TO MOIITHOCTh CHUJTBI

AA
P=— =F-p-cosa
'&r Ar—

1.4.6

Kunernueckast sHeprus MaTepuagibHONW TOUKH:

. mv?  p?
3aKOH U3MEHEHUS! KHHETUYECKOW SHEPTUU CUCTEMbI MaTEPUAIIBHBIX
touek: B UCO AExkun = Al + A2 + ...

1.4.7

HOTCHLII/IaJ'IBHaﬂ OHEPIHs:

JJIA TIOTCHIMAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

ITorenumanpHas OHCPIusAa MaTepI/IaJIbHOﬁ TOYKHU B OAHOPOAHOM II0JIC
TAXKCCTHU:

EHOTeHH = mgh’

[ToTreHumanpHas sHEprus yrnpyro aeopMUpoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHHYeCKOM OHCPTHUH:




Fuex = By T Emm:—m-
B IICO AE,ex = Agcex menorenn. cans
B IICO AE, ez = 0, eCII Azcex menoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

lapmonmdeckue kKoeOaHUs MaTepPHATLHOW TOYKH. AMITTUTYAA U (a3za
KosicOanmii. KunemaTtnueckoe onucaHue:

x(f) = Asin( @t +o,).

v(f)=x/.

alt)=(v,),=—e"x() = a, +&'x=0,

T7I€ X - CMEIICHUE 13 PABHOBECHSI.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
k = mw?
1.5.1
OTO 3HAYUT, YTO
F, = —kx
DHEpPreTUYecKoe OINuCaHue (3aKOH COXpaHEHUS MEXaHHUYEeCKOM
SHEPTHH):
ol ] T ol
mut ke omu o kA
- 4+ = W - =
2 2 2 2
CBsi3b aMIUIUTYIbl KOJIEOAHMM CMEIIeHHUS MaTepUaIbHOM TOUYKH C
aMIUIMTY/IaMU KoJieOaHuil €€ CKOPOCTU U YCKOPEHHUS:
]
Upe =04, a_ =04
[Tepnona u yacToTa KoJieOaHMI:
2n 1
M v
[Tepro ManbIx cBOOOAHBIX KOJEOAHUN MATEMATUYECKOTO MAsITHHUKA!
1.5.2 ]
I'=2m |—
g
[Tepron cBoOOAHBIX KOJeOaHUH MPY>KUHHOTO MasiTHUKA!
m
T=2m |—
k
153 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpubast
[Tonepeunsie U mpoaosibHEIE BOJHBI. CKOPOCTH pPacHpOCTpaHEHUS U
JIMHA BOJTHBI:
1.5.4 s




WnTepdepennyst u qudpaxius BOJIH

155 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISIPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenn crpoeHuss rasoB, KuUAKocTed u  TBEpAbBIX Ten. Ilycts
TEpMOJMHAMHUECKas cuctema (Teao) cocTOMT HU3 N OJUHAKOBBIX
MoJieKyIl. Torja KoJu4ecTBO BellecTBa
211 N m
TN
N,— gucno ABorajapo, m — Macca CUCTEMHI (Tena),
[4— MOJIIpHasi Macca BellecTBa
2.1.2 TennoBoe NBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BzanmopeiicTBue yacTHI BEIIECTBA
214 Hudody3us. BpoyHoBckoe aBukeHHe
2.1.5 Mogens naeanbaoro raza B MKT
CBs3p MeXIy [JaBICHHEM M CPEIHEW KHHETHYECKOW HSHeprue
MOCTYNATEIbHOTO TEIJIOBOrO JBM)KEHHUSI MOJIEKYN HJEallbHOTO Ta3a
(ocnoBHoe ypaBHeHue MKT):
216 O S S 8 _2ip
i 301 2 3
rJie mp — Macca OJHOM MOJIEKYIIbI,
n= %— KOHIICHTPAIUS MOJIEKYJI
2.1.7 AoOcomrotHas Temreparypa: T =t +273K
CBsa3bp TeMmepaTypbl ra3a CcO CpeIHEW KHHETUYECKOW »HHEeprueu
MOCTYMATEIbHOTO TEIJIOBOTO JBM)KCHUSI €0 MOJICKYII:
2.1.8 : i
219 VYpasuenue p = nkT
2.1.10 Mogenb uieanbHOTO ra3a B TEPMOIMHAMUKE:




( VpaBrerme Merreeesa — Kareipora
| BEIpeuKeHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KraneiipoHa (mIpHMeHHMEIE ¢
3allHCI):
pRT

pV=%RT=vRT=NFcTJ p=E.

BripaxkeHHe (111 BHYTpeHHell 3Hepriil 0JHOATOMHOIO Ileall
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):
3 im

L‘=—1IRT=£M‘:T ==—RT =chT=£pV
2 2 2 2

2111

3aKoH HaJ'IBTOHa I JaBJICHHUA CMCCHU pa3pCKCHHBIX I'a30B:

p=p+pt...

2.1.12

N3omporieccrl B pa3peskeHHOM Ta3e ¢ MOCTOSIHHBIM YUCIIOM MOJIEKYT N
(C TOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA V):
usorepma (T = const): pV = const ,

uzoxopa (V = const):

= const

~HS

u3obapa (p = const):
vV

— = const
T

['paduueckoe npeacrasiaeHne u3omnporeccos Ha pV-, pT-u VT-
JarpaMMax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

JJI ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceimmennple 1 HEHACHIIIEHHBIS Mapnl. KauecTBeHHas 3aBHCHMMOCTH
IJIOTHOCTU M HABJICHUA HACBIMICHHOTO IIapa OT TEMIICPATyphl, HUX

HE3aBHCUMOCTh OT 00bEMaA HACBhIINICHHOTO ITapa

2.1.14

Bnaxunocts Bo3ayxa.
OTHOCUTENbHAS BIAXKHOCTD:
_ Puapa(T)  Puapa(T)
? P T)  Prscsnapa(T)

Haceimennsriit nap




H3MeHeHne arperaTtHbIX COCTOSIHMM — BEIIECTBA: HUCIAPECHHE U

2.1.15
KOH/JICHCAIIUS, KUTICHUE KUJIKOCTH

2116 H3MeHeHne arperaTtHbIX COCTOSIHMM — BEIIECTBA: IUIABIICHUE U
KpUCTAJIN3aLUs

2.1.17 [IpeoOpazoBanwme sHEPrUuu B (ha30BBIX MEPEXOaaX

2.2 TEPMOJINHAMUWKA

22.1 TemnoBoe paBHOBECHE U TeMIIepaTypa

2.2.2 Buyrpennss sneprus

293 Tennonepenaya kak croco0 HM3MEHEHMsI BHYTPEHHEW »Hepruu 0e3
coBepiieHus padboTsl. KOHBEKIMS, TEMIOMPOBOHOCTD, U3ITy4CHHE
KonndecTBo TEMIOTHI.

224 VY aenpHas TEMIOEMKOCTH BEIIECTBA C:

Q = cmAT

VYaensHas TeruioTa mapooopaszoBanus L: Q = Lm.

2.2.5 VY aenpHas TemioTa miasieHus A: Q = Am.
VY enbHas TemioTa cropaHus ToruBa q: Q = gm
DnemeHTapHas paboTa B TEPMOJMHAMUKE:

2.2.6 A =pAV
Brruucnenue paboTsl mo rpaduky mnpoiecca Ha pV-auarpamme
[1epBbIii 3aKOH TEPMOAMHAMUKU

Qiz =AUz + A1, = (U, = Uy) + Ay,

2.2.7

Anmna0ara:
Q12 = 0= Ay, = (U — Up) = AUy

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie poriecchbl
[Tpuniumne! geiictBus TernoBbix mamuH. KIT:

2.2.9 1‘|=A5m :QWE—LUMLI_%

X marp marp *marp

MakcumansHoe 3Hauenue KI1/I. [uxkn Kapho:

2.2.10 o Ty T T
max N = M gaps Tm 1 Tm
YpaBHeHHE TEIJIOBOTO OanaHca:

2.211 Q1 +Q,+0Q3+...=0

3 DJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE




311

DnekTpuzanus Tel U e€ MposiBIICHUs. DJIeKTpUUecKui 3apsia. JBa Buaa

3apsiia. DJIEMEHTApHBIA JJIEKTPUUECKUM 3apsji. 3aKOH COXPaHEHHS

SJICKTPUUCCKOTO 3apsaaa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C III/IBJICKTpH‘ICCKOfI IIPOHUIIAEMOCTBIO &

q

F=k|@1|'|1q: _ 1 _|‘13’1|'1
&1 4meg, 17

3.1.3

Onexrpuueckoe nojue. Ero gelicTBrue Ha 37€KTPUUECKUE 3apsbl

3.14

Hanpsok€HHOCTB 3II€KTPUUECKOro MOJIs:

) F

qnpoGHbu‘/'l

[Tosie Toueunoro 3apsiaa:

OJTHOPOJTHOE TIOJIE:

E = const.

KapTtunbl TMHUN HanpsHKEHHOCTH ATUX MOJIEH

3.1.5

HOTGHHI/I&J’IBHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

PaSHOCTB IIOTCHIIMAJIOB U HaHpH}KCHI/IeZ
A1z = q(¢p1 — ¢2) = —qA¢p = qU.
HOTCHLII/IaJ'IBHaSI 3Hepr1/151 3ap5ma B BJ'ICKTPOCTaTI/I‘ICCKOM I10JIC:

W =q¢

HOTCHHI/IaH OJICKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaprI)KéHHO CTU IIOJII MW Pa3sHOCTH IIOTCHIHAJIOB

OJHOPOIHOTO JJICKTPOCTATUYCCKOI'O ITOJIA: U=Ed

ISt

3.1.6

[IpuHIMN cynepno3nuuy JIEKTPUUECKNX MOJIEH:

E:E1+E2+...,¢:¢1+¢2+...

3.1.7

HpOBOZ{HI/IKI/I B DJICKTPOCTAaTUYICCKOM IIOJIC.
YcaoBue PaBHOBECHS 3apA0B: BHYTPH IIPOBOJHUKA

Et=0

, BHYTPH U HAa IIOBCPXHOCTH MMPOBOAHUKA P = const

3.1.8

I[I/IBHGKTPI/IKI/I B JJICKTPOCTAaTUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/I‘-ICCKa}I

IMPOHUITACMOCTD BCIICCTBA €




Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U
3.1.9 .
DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
c £€pS C
= =&
d 0
[TapannensHO€ cCOeIMHEHHE KOHJIEHCATOPOB:
q=1q + q2+...,U1 = U2 ="'ICHapaJ'IJ'[ - Cl + Cz+
31.10 [TocnenoBarenbHOE COeTMHEHUE KOHACHCATOPOB:
U=U,+U ! ! + ! +
- 1 2...,q1—q2 —...,Cnocn—Cl C2
DHeprus 3apsHKEHHOTO KOHJIEHCATOpa:
3.1.11 _qU CU? _ q?
2 2 2
3.2 3AKOHBI TIOCTOAHHOTI'O TOKA
Cuna Toka:
7=%q
3.2.1 At a0
[TocTostHHBIN TOK: | = const
Jns mocrosHHOrO ToKa q = It
322 VYcaoBus CylecTBOBaHUS AIEKTPHUIECKOTO TOKa.
o Hanpsoxenne U u DJIC E
3akon OMa Jy1s ydyacTKa LEeMnu:
3.2.3 = g
R
DNEKTPUUECKOE  COMPOTUBICHHE. 3aBUCHUMOCTh  CONPOTUBICHUS
OJIHOPOJAHOTO TMPOBOJHHKA OT €ro JUIMHBI U CEYEHHUA. YIeNbHOE
3.24 COIIPOTHUBJICHHUE BEIIECTBA.
R l
Ucrounuku Toka. 9JIC ucTouHuKa TOKa:
ACTOpOHHHXCI/IH
3.2.5 E=————
q
BuyTrpenHee conpoTHUBIEHHE UCTOYHUKA TOKA
326 3akoH Oma Ui MOJTHOM (3aMKHYTOH) anekrpuueckoi nenu: E = IR +

Ir, oTkynna




E.r
= R

[TapannenbHoe coeMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,

1 1 4 1 4
327 Rnapann Rl RZ
[TocnenoBarenbHOE COEAMHEHNUE POBOTHUKOB:
U=Ul+U2+..,I11=12=..,,
Rl‘lOCH = R1 + R2+
Pabora snexrpuyeckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt=1Ut =—t
R
MOIIHOCTD 3JIEKTPUYECKOTO TOKA:
Ad
P=— =1
Af a0
TerioBast MOIITHOCTh, BbIJEISIEMAas HA PE3UCTOPE:
0 U
MoIHOCTE HCTOUHHKA TOKA:
AA
At Ars0
CBOOO/IHBIE HOCHUTENH JJIEKTPUYECKUX 3apsiioB B TPOBOJHUKAX.
3.2.10 MexaHu3Mbl INPOBOJMMOCTH TBEPABIX METAUIOB, pPAacTBOPOB U
o pacIuiIaBoB 3JIEKTPOJIUTOB, rasos. [TomynpoBoaHUKH.
[TomynpoBOAHUKOBBIN THOL
3.3 MATHUTHOE I1OJIE
331 MexaHnueckoe B3aUMOJICUCTBUE MarHUTOB. MarauTtHoe noJie. Bexkrop

MarauTHOM HUHIOAYKIHUHU. HpI/IHLII/IH CYIICPIIO3NTTUHU MArHUTHBIX MOJICH:




B == Bl +Bz+

JIvHUM WHOYKOMM MAarHUTHOrO mnoJjisa. KapTuHa JMHUN HMHIYKIUU
MAarHiUTHOTO TIOJISi TIOJIOCOBOTO M TOJKOBOOOPA3HOTO TMOCTOSHHBIX

MAarHuToB

OneiT Opcrena. MarHuTHoe moJjie NMpoBOJHMKA ¢ TokoMm. Kaprtuna

3.3.2 JUHUH WHIYKIITT MAarHATHOTO TIOJISl JUTMHHOTO TIPSIMOTO MPOBOHHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKU C TOKOM
Cuna Amnepa, e€ HallpaBJIeHUE U BEJIMYUHA!
3.3.3 F, = IBlsina
, TJIe 0. — YrOJI M1y HalpaBJICHHEM MPOBOJHUKA U BEKTOPOM
Cuna JlopeHiia, €€ HanpaBJIeHUE U BEJIMUMHA:
Frop =1 q | vBsina
T7I€ 0L — YrOJI MEX/Ty BEKTOpaMu
334 it yr ny P )
v
JIBuKeHue 3apsyKeHHON YacTUIIbI B OJJTHOPOTHOM MarHUTHOM TOJIe
3.4 OJIEKTPOMATHUTHASA UHAYKIOUA
[ToToK BEKTOpa MAarHUTHON MHIYKIUU:
® = B,S = BScosa
34.1
3.4.2 SIBnenue anexkTpomMarHuTHOM MHAYKIMH. D J1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHAYKuuKu Papazaes:
3.4.3 AD
—_ — r
Y =0
A
O/C uHAyKIMY B IPSMOM MPOBOTHUKE ATUHOU |, IBIKYIIIEMCS CO
3.4.4

CKOpPOCTBIO VU
(vl
B OJIHOPOJHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

>

, TJIE 0L — YTOJI MEeXAY BEKTOpPOM B 1 HOpMallblo MK IJIOCKOCTH, B




KOTOPOU JI€KAT BEKTOPbI

lnv

€CJlIn
l1B
TO
| E; |= Blv

345

[IpaBuiio Jlenna

3.4.6

NHIyKTUBHOCTH:

L_cp
i

, umn © = L1
Camounnyknuus. /1C caMOMHIYKIINK:

A
E,.J:—L—L —-11,
Aty o

3.4.7

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

KonebarenpHbli KOHTYP. CBO6OI[HBIC QJICKTPOMAIrHUTHLIC KoJIeOaHus B

nacajibHOM KOHe6aTeHLHOM KOHType:
[ q(t) =g, sin( ot +@;)

]fff] =, = O, 08 ( O + @y ) =1, cos( et +y)
®opmyna Tomcona:

T =2nVLC

OTKyZa

CBs3b AMINIMTYBI 3apsjia KOHACHCATOpa C aMHHHTYILOﬁ CHJIBI TOKa

npu CBO60,Z[HLIX QJICKTPOMATrHUTHBIX KOJIcOaHHSIX B nACAJIbHOM




K0JIe0aTeIIbHOM KOHTYpE:

gmz—

£}

3.5.2

3aKOH COXpaHECHHSI SHEPTUHU B UCATLHOM KOJICOATEThHOM KOHTYPE

3.5.3

BoinyxeHHbBIE 35IeKTpOMarHuTHbIE Kosiebanus. Pesonanc

3.5.4

[lepemennbiii  TOk. IlpomsBoacTtBo, mnepegaya U HoTpediieHUE

JIEKTPUYECKOMN SJHEPIUU

cuU*t LI* U’ LI*
+ = e = X — const.
2 2 2 2

3.55

CBoiicTBa OJICKTPOMArHUTHBIX BOJIH. Bzanmnuas Oopuc€HTauus BEKTOPOB

B JICKTPOMAarHUTHOM BOJIHE B BaKyyMe:

- -

E1Bl1lc

3.5.6

[IIkama HSnEeKTPOMArHUTHBIX BOJIH. [IpHMeHEHHE >3IeKTPOMarHUTHBIX

BOJIH B TEXHUKE U 6I)ITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE pacIpOCTpaHEHHE CBE€Ta B OJHOPOJHON CpeJe.

Toueunslit uctounuk. Jlyu ceera

3.6.2

3aKOHBI OTPAXKEHHUS CBETA.

a=p

ol P

S

3.6.3

[TocTpoenue n300paxeHuil B IJIOCKOM 3epKaje

3.6.4

3aKOHBI IPEJIOMIICHHUS CBETA.
[Ipenomnenue cera:
nysina = n,sinf.

AOCOIIOTHEIH ITOKAa3aTelb IIpCIIOMJICHUA:

c
Nase = ;

OTHOCUTENBHBIN NMOKAa3aTeNb NPETOMICHHUS:
n, v

n =
OTH nl 172

XoJ 1ydel B IIpu3Me.




1"1 = 1": - .”1}.1 = ”2}.2
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE JJIMH BOJIH IIpU TICPEXOAC
MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 IpaHully pasziella IBYX ONTHYECKUX

cpen:

3.6.5

nHy<mn )

ny

Clnp

[losnHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHbIi yroi OJIHOIO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = —=—
nOTH Tl1

3.6.6

Coluparoriue ¥ pacceuBaroniue JHH3B. ToHKas JuH3a. PDOKYCHOE

PACCTOAHUEC U ONITUYCCKAA CHUJIa TOHKOM JIMH3HI:

3.6.7

®opmysia TOHKOM JIMH3BI:

F\ h
f

k3

B ciydae pacceuBaromiei JIMH3LIL:

3.6.8

OnTuueckas cuiia JIMH3bI:

D F !
= F =—
DF

VYBenuuenue:

| f 1
F———Tl

Xon Jyda, MIpomeamero JUH3Y IIOJ HIPOU3BOJIBHBIM YIJTIOM K eé




IJIaBHOM omTuyeckoit ocu. [locTpoenue n300pakeHnit TOYKH U OTPE3Ka

pSMO# B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMax

3.6.9

doToanmapaT KaK OnTHYECKUi npubop. ['1a3 kak onTuyeckas cucreMma

3.6.

WNurepdepeniuss cBera.  KorepeHTHbIE  HCTOYHUKH. Y CIIOBHS
HAOIOJICHUSI MaKCHMyMOB M MHHHMYMOB B UWHTEp(EpEHIIMOHHOMN

KapTUHE OT ABYX CI/IH(l)a?;HI)IX KOTCPCHTHBIX UCTOYHUKOB:

!
MaKCHMYMET — A=2m—, m=0,t1.£2.13

3 E R ]

e

v
MITHIIMYMBI — A= 21;;+1_];, m=0,£1,£2 £3_ _

Y

3.6.11

Hudpakuus ceta. JudpakuronHas pemérka. YcaoBUe HaOIIOACHUS
TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM ImaaCHNUu
MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJIHBI A Ha PEMIETKY C
niepuojom d:

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

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJTHOBOM JIY AJIM3M

41.1

['mnote3a M. Ilnanka o kBantax. ®opmyna [lmanka: E = hv

41.2

®doToHBI. DHEprus GoTOHA:

Nmmynbe ¢oToHa:

4.1.3

®otoaddext. OnbiTel A.I'. Cronerosa. 3akoHbl hoTorddekra

414

YpasHenue DitHmTeitHa 115 porodddexra:

E(bOTOHa = ABbixoga + EKI/IHma.X’

hc
E¢)0T0Ha =hv = 7'

hc
ABLIXOL[a = hvl(p = /1
Kp

2
mv-max
Enmax = 2 = eU,y,




[laBiieHue cpera.
4.15 JlaBiieHue cBeTa Ha IMOJHOCTHIO OTPAXKAIOLIYKD MOBEPXHOCTH M HA

IMMOJIHOCTBIO IMOIJIOIIAIOII YO IMTOBECPXHOCTDH

4.2 OU3NKA ATOMA

421 [InanerapHas Moenb aToMa

[octynarer bopa. M3myuenue u mornomeHue GOTOHOB MPH TEPEXo.ie

425 aToMa C OJTHOTO YPOBHS SHEPTHU HA JPYTOi:

he
mir = |E1r —E

,|'l'

Y

hv

m

JInHelyaTele CIEKTPBI.

123 CriekTp ypoBHEH 3HEpruu aToMma BoA0poja:

—13,63B
p _ 13638

" , n=123 _.

“

f

4.3 OU3NUKA ATOMHOI'O SA1PA

131 Hyknonnas monens simpa [eiizenOepra — HMBanenko. 3apsnm spa.
o MaccoBoe uucio sapa. M3oTomnsl

PagnoakTUBHOCTE.
Annda-pacnan:

A A4 4
7X—> 7Y + ,He

bera-pacnan.

4392 DNeKTpOHHBIN B-pacna;

A A 0 ~
X7, Y + je+v,

[To3urponHsIii B-pacnan:
A A 0= , .,
sX—=>0Y + je+ v,

FaMMa'I/ISJ'Iy‘IeHI/IC

3aKOH PadUOAKTUBHOI'O pacliajia:
—t
N(t) = No * 27
43.3
HYCTL m — Macca paJuO0aKTUBHOI'O BCIICCTBA. Tor;[a

—t
m(t) =my* 2T

43.4 SAnepnsle peakuuu. [lenenne u cuHTe3 suep

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wuszuka. 10 ximacc: ydeOHMK JuIs obOmeoOpaszoBar. yupexaenuidt / I. 5. Msxumes, b.b.
BbyxoBues, H.H. Cotckwuii. — 9-e u3a., crepeorurn. — M.: [IpocBemenne, 2022. — 432c.: ui.




2. Owuzmka. 11 xmacc: yyeOHMK s oOmeoOpaszoBar. yupexxaenuid / I. . Msxumes, b.b.
Byxosues, B.M. YUapyrun. — 10-e uzn., crepeorun. — M.: IIpocBemienue, 2022. —432c.: ui.
3amaunuk no ¢usuke. 10-11 kmacesr: A.Il. PemvkeBuy, - 22-e uzn., - M.: Ipoda, 2018. — 188c.
4. 3anmanus obpazoBaTenbHOro noprana Pemry EI'D

w

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1.

B w

9.

®dwusuka. 10 xmace: yueOHUK 1 00meoopaszosar. yupexacauii / I'. 5. Mskumies, b.b. Byxosnes, H.H.
Cotckuit. — 9-e u3n., crepeotun. — M.: [IpocBemenue, 2022. — 432c.: w.

®dwusuka. 11 kiracc: yueOHUK s 00meoopazosat. yupexaenuii / I'. 5. Mskumes, b.b. Byxosues, B.M.
Yapyrun. — 10-e uzn., crepeorun. — M.: IlpocBemenue, 2022. —432c¢.: u.

3amauank no gmuke. 10-11 xracceer: A.Il. PeiMkeBuy, - 22-¢ u3n., - M.: JIpoda, 2018. — 188c.
Mertobl pemienus 3anau no gusuke: M.E. bepmankwuii, E.A. bepmankas, - 1-e uzz.,. — M.: Haponnoe
obpaszosanue, 2001. — 224c.

CamocrosiTenbHbIe U KOHTPOJIbHBIE paboThl. 10 knacc: A.E. Mapon, E.A. Mapos, - 5-e u3z., - M.:
Hpoda, 2020r.

CamocrosTensHbIE U KOHTPOJIbHBIE paboThl. 11 kmacc: A.E. Mapon, E.A. Mapos, - 4-e u3z., - M.:
Hpoda, 2019r.

COopHUK 3aIaHUI U CaMOCTOSITENBHBIX paboT To ¢usuke asa 10 kmacca: JI.A. Kupuk, FO.U. Jluk, - 1-e
u3., crepeoturt. — M.: Unekca, 2004. — 192c¢.: ni.

COopHUK 3aIaHUI U CaMOCTOSITENBHBIX paboT To ¢usuke as 11 kmacca: JI.A. Kupuk, FO.U. Jluk, - 1-e
u3., crepeoturt. — M.: Mitekca, 2006. — 256¢.

CamocTosTeapHbIC U KOHTpOJIbHBIC padoThl. 11 kimace: JI.A. Kupuk, - 3-¢ u3., - M.: Mnekca, 2000r. —
160c.: umn.

10.Yue6noe nocobue 1001 3amava no ¢usuke ¢ pemenusmu: U.M.Tensdrart, J1.D.IeneHTeiin,

JLLA.Kupuk, , - 1-e uzn.. — M.: Lleatp MHTO, 1996. — 596¢.

11.Ka6apaun O.®., Opnos B.A. DxcniepuMeHTaNbHEIE 3a1aHus 1o ¢usuke. 9-11 kmacesl. — M.: Bepoym—

M, 2001.

12.C6opuux 3amay no ¢pusuxe s 10-11 knaccos: O.U. I'pomiiesa, - 1-e usg.,. — M.: Dk3amen, 2018, —

208c.

13.C6opuux 3amau no ¢pusuxe s 10-11 knaccos: H.A. TlapdenTsesa, - 4-e u3a.,. — M.: IIpocsenienue,

2012. — 206c.: nin.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.

2.

bubnunoreka L{TOK https://m.edsoo.ru/ff0c2e8

DnexTpoHHas OMOIMOTEKa HayKa U TexHuKa: https://n-t.ru
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