[Ipunoxenne Nel

K OCHOBHOM 00pa30BaTebHON MPOTpaMMe CPEIHEro 00IIero oopa3oBaHus
MYHUIIUIIATIBHOTO 0011€00pa30BaTEIbHOIO YUPEKICHUS

«IlaparnoBckas cpenHsis KO

PABOYAS IPOTPAMMA
(ID 7466843)

yueOHoro npeamera «®usuka. Yriay0JéHHbIH YPOBEHb)

s ooygaromuxcs 10 — 11 xmaccos

c. [llapanoso, 2025



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mpencraBieHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalbHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢usmke ompenenseTr 00s3aTeNbHOE MPEIMETHOE  COJEpIKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOyuwaromuxcs. Ilporpamma mno ¢usuke pgaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, oO0lel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOia€HHOTO YpOBHS IO3BOJISET pealu30BaTh 3aJayu
npodeccnoHaIbHON OpUEHTAlUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHS] CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (DU3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHeE). HaydHO-MeTo10510THYeCcKO OCHOBOM ISl pa3paboTKu
TpeOOBaHMH K JIMYHOCTHBIM, METANpPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucIie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabouuX MPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
[IPEnoiaBaHui0 (U3MKKU Ha YriyOJIEHHOM YPOBHE IpPU YCIOBHM COXpaHEHHs 00s3aTelbHOM
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc ¢(u3MKM — cHCTEMOOOPa3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeAeTHSIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHATh Hay4HBIH METO/] MO3HAHUS IIPU BBIIIOJHEHUN UMM y4eOHBIX HCCIIEIOBAHUN.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM C HEN KypC SABISAETCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (u3uueckux Teopuil. Bemymmm B Kypce siBisiercs (GpopMuUpOBaHWE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMHU MPOOIeMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHil U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCa Ha ypOBHE OOLIUX MPEICTaBICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a TaKkke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOIOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO Noaxoaa. i Gu3uKK peanusanus 3TUX NPUHIUIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI IpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JiabopaTopHble paboThl W PabOThl mpakTukyma. [lpu sTOM
BO3MOXHBI JBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KKJOM M3 3TUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAa O3 MOIIaroBOi HHCTPYKIIHH.

B nmporpammMe no ¢usrke cuctemMa y4eHHYECKOro IKCIEPUMEHTa, TabopaTopHbIX padoT U
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILIECTBISETCS YYaCTHHKAMU 0Opa30BaTENbHOTO IMpOIEecca UCXOJs U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pazfelia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAHUM W3 pas3HbIX pasnenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoeH Ul CUTYallul IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JTOJDKEH HM3y4yaTbCs B YCIOBHAX IMpEeAMETHOro kaOuHera. B kabunere
(bU3UKK JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /TS BHITIOTHEHUS YKA3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JlemoHcTpalioHHOe 000pynOoBaHHE (POPMHUPYETCS B COOTBETCTBUU C IPUHIHUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U LMQPPOBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHME UHTEPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3YYEHHUIO MPUPO JIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MPEACTaBIEHUH O BO3MOXHBIX c¢epax Oyaymedl mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3ydeHus Kypca GU3UKU Ha YPOBHE CPEIHEro o01ero oopa3oBaHus:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(bopMupoBaHHE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NUECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3JaHue (PU3MUECKOW MOJEIH, aJeKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHMPOBAHMUS U MPOBEICHUS (DU3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccruoHaIbHON NeATENBHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNMMUCs, TUIAHUPYIOIIUMH TPOJOJDKEHHE 00pa3oBaHUs IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipemiaraemslii B mporpamme 1o (Gpu3uKe nepedeHb J1a00paTOPHBIX M MPAKTHYECKUX PadOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeACHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPO/bI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0bl n3MepeHns (U3NYECKUX BEIHMYUH (AHAJOTOBBIE W U (POBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TENO0, UAcaIbHas )KUJIKOCTh, U/I€aIbHBIN ra3, ToueuHblil 3apsn). ['unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepUabHOW TOUKU OT BPEMEHH U UX TpapUKH.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBukeHue. J[BUKeHUE MaTEpUAIbHON TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIAOMETD, JIBIKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanyst npeenbHoro nepexoaa U N3MepeHre MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LIEIbIO OIIPEIETICHHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3ydenue nBuxeHUs Tena, OpOLIEHHOTO rOpu30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHHs] KOHHYECKOro MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMI cynepno3uimu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoil MmUpoThl. JIBMKeHHEe HEeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS M CUIa TPEHHUS IIOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena nmpu yckopeHHOM MOABEME U MaJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3Bl O HE3aBUCHUMOCTH BpPEMEHU MABWKEHHUS OpyCcKa MO HAKJIOHHOW
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkui OJIoK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc maTepuallbHOM TOYKH, CHCTEMBl MaTepHalIbHbIX TOueK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummyiabca MarepuaibHOM TOukH. [lpencraBieHne O COXpaHEHMHM MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunaneHble U HeMOTEHLUMANIbHBIE cWibl. [loTeHuuanbHas sHeprusi. [loTennuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocMuueckas CKOpocTh. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymim i WACAIBHOM MKUJKOCTH Kak CJEJICTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padomuol, nPAKmMuUKym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTpOCHUS T'a30B, KUJIKOCTEH U TBEPABIX TNl U OObSICHEHHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETHUYECKOW TEOpUM: 4YacTHLbl Tras3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHUE H30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKON TEOpUH UACAIBHOIO rasa).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu TBUKEHUSI YaCTHUIL BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padbomuol, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XxopHOTO Mpolecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CUCTEMBI KaK CPEJHHE 3HAUYEHUs BEJIUYMH, ONMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO0 rasa B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KonnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0OH TepMoAUHAMUKU. BHyTpeHHsist sHeprus. KomnuecTBo TernoTsl u padoTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TemMIeparypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOrO Teida K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII/I. Hukn Kapho.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
TU3ENIbHBIA U KapOIOpaTOpHBIA JIBUTaTeld, mapoBas TypOWHA, TOJYYECHHUE CBEPXHU3ZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe oruuso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUHU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcanusa. VcnmapeHue © KumneHWe. YeiabHas TeIioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUSI OT AABJICHUS B )KUKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpHOTO Tena. Pactsokenue m cxkarue. Crnsur. Moayns FOwra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (a30BBIX EPEXOAaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOCTBA UM TEXHOJOTMYECKHE MPOILECChl: JKUIKUE KPUCTAJUIbL,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBneHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOJHWKM, IUAIIEKTPUKH M TOJIYIPOBOJHMKH. OJIEMEHTApHBIA SJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspkéanocts  amektpuueckoro motist. [IpoOHbIA 3apsa. JluHum HanpsokEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATHUECKOr0 MoJsA. CBsA3b HANPsHKEHHOCTH IMOJISI M PAa3sHOCTH IOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo oO0bEmy miapa. I[lone paBHOMEPHO 3apsKEHHOM OECKOHEYHOM ILIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUUECKOM I0J1€. [uanexkTpruieckas IpOHULIAEMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[lapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnenoBarenpHOE — COEOMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKEeHME 3apsKEHHON 4acTULBI B OJHOPOJHOM IEKTPUUYECKOM IIOJIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIONIaJW IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipeniennenne pa3sHOCTH TOTEHUUANOB (HANpsKEHUS) TMPU  IOCIEIOBATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxkenne U u DJIC E.

3akoH OMa Jyis ydacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TeroBast MOUTHOCTb, BbIJIESEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJICHUE MCTOYHHMKA ToKa. 3akoH Oma g TOJHOM
(3aMKHYTOM) 3NIeKTpUYecKOi 1ieny. MOoIHOCTh HCTOUHUKA TOKa. KOpoTKkoe 3aMbIKaHue.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: amMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK IEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAMIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHIJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBJIEHUS TMPU TMOCTOSSHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npejaena u3MEpeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX  METAJIOB.  3aBUCUMOCTb  CONPOTHUBIIEHHS  METaUIOB  OT  TEMIIepaTyphbl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIECKTPOJUTHYECKAS] TUCCOLMAIUS. DIJICKTPOJIN3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: Ta30paspsaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsia 0THOBAJIEHTHOTO UOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX TMPUOOPOB W  KOMITBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, ONMMCAHHBIX B TEMaTHYECKUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTHKH, OHOJIOTUH, XHUMHUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELTHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOTO TOIJIMBA JJIS BBIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydyeHre HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPBIX TeJl, KUAKOCTEN U
ra3oB, JKHUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKEHHUH C HCMOJIB30BAHUEM MEXaHHU3MOB, YUET CyXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOW XOJOIMJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe ToJie TPOBOJAHHMKA C TOKOM (IIPSIMOTO TMPOBOJHUKA, KATYIIKH U KPYroBOTO
BUTKa). OnBIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJYJb. JIBWKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U IuaMarHeTUKH.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

KaptuHa nuHMI WMHAYKUMM MarHUTHOTO II0JI TOJOCOBOTO U I0JKOBOOOpa3HOTro
MOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHM MarHUTHOM WHAYKUMUA TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHus Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBoiicTB (heppoMarHeTUKOB.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIUU. [loTok Bekropa MarHWUTHOM WHIyKuuu. IJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHoCTh. Karymika HMHIYKTHBHOCTM B LENU IMOCTOSHHOTO TOKa. SBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALIUH TEJ IPH IBHKEHUH B MAarHUTHOM I10JI€ 3E€MJIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
DHepreTuyeckoe ONHUCaHWE (3aKOH  COXPAaHEHUS  MEXaHMYEeCKOW sHepruu). BwiBojg
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[lepuon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHusi Ha BUJ] pe30HAHCHOM KPUBOU. ABTOKOJIEOaHMS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/ICTaBICHHUI 00 UlealbHON MOJIENN MPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1e KoJIeOaHH Ha yIIPYroM MoJBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BhIHYKIEHHBIX KOJICOAHHHA.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEeHMsI SHEPTUHU B U€aTbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE DIEKTPOMArHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HAMpPSKEHUS MPU pa3IudHoi (opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHH.

CuHycougabHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHIYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublil Tpancdopmatop. [IponsBoacTBo, nepenaya U morpeOiIeHne EKTPUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTPO’HEepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOro TOKa, IMHUU JJIEKTpoIiepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO TeHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbIE 60JIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [lepron, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIUS BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXEHWE, MPEIOMIICHUE, TMOJISpU3aLNS,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHNE TIOTIEPEYHBIX U MPOAOTbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

OO0HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCTpaHEHHE CBETa B OAHOPOAHOU cpene. Jlyu cera. ToueuHblin
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune HM300pa)k€HUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHus. OTHOCUTENbHBIA MOKa3zaTenb mpenomieHusa. [[oCTOSHCTBO 4acTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jie MOHOXPOMAaTHYECKOIO CBETa 4epe3 TpaHully pasfelna
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHne. [IpenesbHbIN yroJl MoJIHOr0 BHYTPEHHETO OTPAXKEHHUSL.

Cobuparonue u paccewBaroiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEeANIEero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOUM OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTs. ['11a3 kak onTuyeckas CUCTEMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEHTHBIX UCTOYHHUKOB. [IpuMeps! kinaccuyeckux HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHS TIIAaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuyeckne yCTpONCTBA M TEXHOJOTMUECKHE MPOLECChl: OYKH, Jyla, MEepPHCKOT,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue moaHoOro BHYTpeHHEro oTpaskeHus. MoJielib CBETOBO 1.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSL OT BELIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

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

[Tonyuenue n300paxeHust B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHnn 1 Noaspu3aiiy CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEerIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCMYECKOW MexaHukH. [locTymarsl cnenuaibHON TEOpUU
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUM PENSITUBUCTCKUX 4acTHIl (1o ¢ororpadusiMm TPEeKOB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMelieHus: Buna. ['unoresa I1nanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BoisHoBBIE cBolicTBa yactul. Bosnel ne bpoiurd. [Inuna BomHbl ne bpoins u pasMepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepennii B Mukpomupe. CooTHomeHus: Heonpenenéuuocrei I eiizendepra.

TexHuueckre yCTpOHCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CIIEKTPOMETP, (HOTODIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT HA YCTAHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinao# [1nanka Ha ocHOBe uccienoBanus Gorodddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u morjoieHue (GOTOHOB MPH NEPEXOJe aToMa € OJHOTO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cnexTpockom), Jlazep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCTpoiCTBO U 1eCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeRvYaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PannoakTuBHOCTh. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepusie peakuuu. J[lenenne wu cuHTe3 snep. SAnxepHble peakTopbl. IIpoGremsr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Mertoapl perucTpaluy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIM  peaKkTop, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTOrpadusim).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTlOMHUHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuHu. [IpUMEHUMOCTH 3aKOHOB (U3WUKH i1 OOBSICHEHHS] TPHUPOILI KOCMUYECKUX
00BEKTOB.

Metonpl acTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIM KJjIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3BE€37] TJIABHOM TMOCJIEAOBaTeNbHOCTH. BHyTpeHHee cTtpoenue 3BE3a. CoBpeMEHHBIE
MPEACTABIECHUS O MPOUCXOKIACHUH U 3BOIIOIMH COJIHIIA U 3BE311. DTarlbl )KU3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku n kBazapel. UEpHbIE ABIPHI B SApax raJaKTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJIa30M € HCIOJIB30BAHHEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIS OMpeleNieHUus] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
WU3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHUI, WCCIEIOBaHUA 3aBHCHUMOCTEH  (PU3MUECKHX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W cuUCTeMaTH3allUs COJepXKaHUS  pa3ienoB Kypca  «MexaHuKay,
«MoumnekynsipHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMuKay, «KoneGaHus W BOJHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp ¢u3uku m acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIUAIBHON U
THYECKOW cdepax IesTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHUTENBHOW U MPOTHOCTHYECKON (DYHKIMK (PU3HUECKON TEOPUH, pOib (PU3MUECKON TEOPHH
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeaMmerHblie CBA3H.

Nzyuenne kypca ¢usuku yrayonéHHOro ypoBHs B 11 Kitacce oCymecTBIseTcs ¢ yu€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
sIBIICHUWE, Hay4yHbId (pakT, rumoresa, Qu3uyeckas BEIMUYMHA, 3aKOH, TEOpHUs, HaOIIOJIEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEINb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHH, H3MEPUTEIIbHBIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKAECTBO. BeKTOoppl M mx
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snextpuueckue SIBICHUS B KUBOW TNpUpPOJE, KoyieOaTelbHble IBM)KEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumusa: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJZIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble Motoca 3eMIM, 3aJI€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: IpUMEHEHNE MOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, YIEKTPOABUTATEIIb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6atapesi, CHyTHUKOBbIC IPUEMHUKH, sICpHAsi SHEPreTHUKa U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHMBAaTh CUTYallMIO M TPUHUMAaThb OCO3HAHHBIE  pEIeHUs,
OpUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBbI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYash O3CTETUKY HAy4YHOTO TBOPUYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccru U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® I[JIaHUPOBAaHWE M OCYIIECTBICHUE JCUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHbLIC yqeﬁﬂue JaeicTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIEHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOIaMH (DU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1a4d (PU3NYCCKOro COACpKAHHUS, NPHUMEHECHUIO pa3IUYHBIX
METO/IOB MO3HAHMS;

BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHHSI, €0 MHTEPIPETAI|H,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENLHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

WCIOJb30BAaTh CpPEACTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISATh OOIIEHNE Ha YpOoKaxX (PU3UKH ¥ BO BHEYPOUHOU JCSATEIHHOCTH,
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U WHIMBUAYAIbHON PabOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA TIO €€ JMOCTHMKEHUIO: COCTABJISATH IUIAH ACHCTBUM, paclpelensiTb POJU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C MO3UIIMH HOBHU3HBI, OPUTHHATBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENIbHYIO AEATEIbHOCTh B 00JAaCTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS TMPAKTUYECKON pabOThl C YyUETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO ¥ TMPOSIBICHUIO JPYAULIUA B 00NacTH (PHU3UKH,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B JCATCIBHOCTh, OUCHHUBATDH
COOTBCTCTBUC PE3YJILTATOB LECIISAM;

BJIAJICTh HAaBBIKAMH I[O3HABATEIBHON peQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

WCTIONIB30BATh NPUEMBI peIeKCHH ISl OLIEHKU CUTYAIHH, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeIHEero o0mero o0pa3oBaHus y 00yJarOIMIMXCS COBEPIIEHCTBYETCS IMOIIMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYIMPOBAHUS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
MOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTpPAaWBaTh OTHOLICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUaIOIIUXCSl YMEHUM:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH YelIO0BEKa, pojib U MECTO (pU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cHCTEeMaTU3UPYIOLIel, OOBSICHUTENBHOW M MPOTHOCTUYECKOM (QYHKIMH (uznyeckon
TEOPUH — MEXAHWKH, MOJEKYISIPHON (U3MKH M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(s1BIIEHUI): MHEpLMANbHAs CUCTEMa OTCUETA, aOCOMIOTHO TBEPOE TEN0, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIIOTHO ympyras
nedopmarusi, abCONIOTHO YINpPYroe U aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH



rasza, *UIKOCTH M TBEPAOTO (KPUCTAIUIMYECKOTO) Teja, MICANbHBIM ra3, TOUCUHBIN
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHUMATh BceOOHmUI XapakTep (QYyHAAMEHTAIBHBIX 3aKOHOB W OrPAHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHUYECKHE TPOLIECChl U SBJICHHS, HCIOIb3YS
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUOKCHUS, (POPMYIIBI KMHEMATUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anumies, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW OHEPTrHH, YCJIOBHUS paBHOBECHS TBEPAOTO Tena), TPH ITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MpeoOpazoBaHuil ["anuiies, BTOPOro U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aQHAIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHnss MKT u 3akoHbl MOJEKYISpHOW (GU3UKM M TEPMOJIUHAMHUKHU (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpaluMel ero MOJIEKyJ, CBA3b TEMIEpaTypsl BeEIIeCTBA CO CpPEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJEaNbHOTO Ta3a C KOHILEHTpAalUMEW MOJEKYJ M €ro TeMIepaTypoW, ypaBHEHUE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MpPH OSTOM HCIOJIB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH YpaBHEHHUs MeHeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIMHU SJIEKTPUYECKHUX IOJIEH, MPU 3TOM YKa3blBasi yCIOBUS MPUMEHHMOCTH
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUYECKOM 1enu, 3akoH /bxoyns—Jlenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PM3HUECKHUE MPOIIECCHl U SBICHHS, HCIIONb3Yysl BEIUYUHBL: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa TSHDKECTH, CHJIA YIPYroCTH, CHIIA
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgepopmanuu MPYKHHBI, KOJIUYECTBO TEIUIOTHI, aOCOOTHAsS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh BO3JyXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
JJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh IOJISI TOYEYHOIO 3apsa WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHUMAJ IEKTPOCTATUYECKOIO TOJIS, PA3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
ANEKTPUYECKasi €MKOCTh IUIOCKOTO KOHAEHCATOPa, CONPOTHUBIIEHUE y4acTKa LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
JIEKTPUYECKOTO MOJIsl KOHIEHCATOPa;

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, UCIapeHue, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHUE
U KpUCTAUNIM3allMs, HANpPaBICHHOCTb  TEIUIONEpeNaud,  dBJICKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpPOBATh PE3YJABTATHI MOJYYCHHON 3aBHCUMOCTH (DM3MYECKHX BEJIMYUH B BHJIE
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUs (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJBHBIA METOJ H3MEPEHHUs, OLEHUBaThb aOCOJIOTHbIE U OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4YE€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ] O CTaTyCe MPEASI0KEHHOM TUITOTE3bI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3aJa4d C SBHO 3aJJaHHOW W HESBHO 3aJaHHOW (DU3WYECKON
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTH4YEeCKUX METOJOB pELIECHUs 3aJad, IPOBOAUTh pacdy€Tbl HAa OCHOBAHHUH
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHUM M3 JIPYrHX MPEeIMETOB €CTECTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUS ISl 0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OILIEHWBATh TIOCTEACTBUS OBITOBOH M  TPOM3BOJCTBEHHOMU
NEeSITeIHHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLlIeCCaMH, C TMO3UIUI
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJOTHUH JUTs TalbHEHIIEero pa3BUTHUS Y€JIOBEUECKOTO OOIIEeCTBA;

MPUMEHSATH pa3iIHyuHble CIOcOOBl paboThl ¢ MH(opMalen (U3NYECKOTO CoaepKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W TpPeabABICHHUS Yy4eOHOW M HAy4YHO-TIOMYJISIPHOM HWH(OpMaLUH,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HaHWM, TaKk M HAa OCHOBE aHalu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AllMOHHBIE M II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyNIE C HCIOJHEHUEM Pa3IMYHbIX COIMAJIBHBIX pOJIEH, IIAHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KKIOTO U3 YIACTHUKOB T'PYIIIBI B pElICHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTSAM (DU3UKO-TEXHHUUECKOTO TIPOUIISL.

K xoniy obyuenus B 11 kaacce npeMETHbIE PE3yNbTaThl HA YrIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YelOBEKa, POjb U MECTO (PM3UKH B COBPEMEHHOMU
Hay4yHOM KapTHHE MHpa, pOJib aCTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJI0OBeKa U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATEIbHOM,
CHUCTEMAaTHU3UPYIONIeH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (MDYHKIMHA (PU3UYecKOit
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUH TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O IPUPOJE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U MPOLECCOB
(sBAEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTU4YECKHM MAasTHUK, WJICANbHBIA MPYKUHHBIN
MasTHUK, TAPMOHUYECKHE BOJHBI, UJCAbHBIN KoeOaTeNbHbI KOHTYp, TOHKAS JIMH34,
MO/IEJIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHHS, HCIOJIB3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVUHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsia, cwiia AMIiiepa, cuila
JlopeHna, 3aKOH DJEKTPOMarHUTHOM MHIyKUMH, npaBwio Jlenna, cBasp OJIC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThl CHEIHMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OHIITeHHa s (poTodddexTa, mepBblii U BTOPOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eiseHOepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTHCHIBATH (PU3MYECKHE MPOLIECCH U SBICHUS, UCIOJIb3Ys BEIUUYHUHBI: HANPSHKEHHOCTh
AJIEKTPUYECKOTO  TOJIA, MOTEHIHAl  AJIEKTPOCTATHUYECKOro  MOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MAarHUTHOTO TIOJISI MPOBOJHUKA C TOKOM, PEIATUBUCTCKUI MMITYJIbC, ITOJIHAS
SHEPTHs, SHEPTHsI OKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuil dddext (dhotodrddekr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUE WHAYKIIMA MarHUTHOTO TIOJSI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHYECKHE TIOHSTHS, TEOPHH W 3aKOHBI JUIS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKTaJlaKTHUECKOW Cpesie; JBIKEHHS HEOeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yabTATHI
MOJIydCHHOM 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHUAE TpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBCHHBIC HM3MEPEHHS (H3MUYECKMX BEJIWYMH, IMpPU OSTOM BBIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCIIEPUMEHT,  COOMpaTh  DKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  aHAJIU3HPOBATh
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MOJYYCHHUSI HAYYHBIX aCTPOHOMHUYECCKUX 3HAHUM;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOW W TPOCKTHOM
NESTEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBevaroIue TpeOOBaHMIM 33/1a4, IIPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH 1
MOCTYNaThl (PU3MYECKUX TEOPUI IpH WCIOJIb30BAHMHM MAaTEMAaTHUYECKHX METOI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATH METOJBI PEUICHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPEeOYIOIUe IPIMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/esioB
Kypca (U3MKH, a TaKkKe MHTErpald 3HAHWH M3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA U OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0€301acHOCTH, IpeJICTaBICHUN 0 panoHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TpU 3TOM
HCIIOJIb30BATh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUIsl  TOHUCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIydYaeMyt0 HH()OpPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, Tak M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IIPOLECCE BBIINOJHEHHUS IMPOEKTHBIX M y4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTe B IpylIe C HUCIOJHEHHWEM pa3IMuYHBbIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYallUsAX, a/IEKBATHO OLIEHUBATh BKJIAJ Ka)KJJOI'0 U3 YYAaCTHUKOB TPYIIBI B PELICHHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHalbHOM — AEATENBHOCTH 110
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. HAYYHBIV METO/JI TIO3HAHUSI TPUPO/JIbI
11 Ha - METO O3HA o 6 bubnuorexa [JOK
. HBIH METOJ IIO3HAHUS ITPUPOIbI
o A PHpOA https://m.eds00.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Alumamitia 10 https://m.edsoo.ru/f16b68d7
. bu6mmoreka [JOK
23 CratiKa TBEIOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOpUHU 15 1 Bubmmorexa LIOK
' cHo OHCKYIBIPHOKHHCTHRCOROM T80P https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 https://m.eds0o.ru/fL6b68d7



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

33 Arperartsble cocTosiHUs BelecTBa. da3oBbie 14 bubmuoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bub6mmoreka [{OK
4.1 24
UEKTPHHECKOE N0jle https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.2 II i i 24
OCTOHHBII SICKIPIHCCIIH TOK https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4, T
3 OFH B PASIIAHPIX Cpeax 6 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 54
Paznea 5. DU3HUYECKHI TIPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHHECKHI MpaKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
bubmmoreka [{OK
11 M 14
ArHITTHoE HoJe https://m.edsoo0.ru/39859ef1
bu6mmoreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edsoo.ru/39859ef1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6moreka [IOK
2.1 M 0 10
CXAHIHCCIHE KOJCOHAHIA https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 6) 0 15
TICKTPOMATHHTHELS Konebam https://m.edso0.ru/39859ef1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859efl
bu6mmoreka [JOK
2.4 25 1
Onritka https://m.edso0.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859efl

Hroro no pasaeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa HOK
' PHyCKYIHP e https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
HBHKa atoma > https://m.edso00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U IEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHILL https://m.edso0.ru/39859¢ef1
Hroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU https://m.eds0o.ru/39859ef1
Hroro mo pazgeny 12
Paznen 6. PU3HUECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
61 DUSHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnunoreka [JOK
' JESATEIBHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PeszepBHoe Bpems 10

https://m.edso0.ru/39859efl
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
®usznka — pyHIaMeHTaJIbHas HayKa O bubnuorexa [JOK
1 1
pupoJie https://m.edsoo.ru/1beef346
HayuHnslii MeTO1 IO3HAHUS U METOBI bubnuorexa [JOK
2 . 1
UCCIIeI0BaHUS (PU3UUCCKHX SIBICHUN https://m.edsoo.ru/3a7fde29
Dkcnepume €0 onecce
3 njallzalflfr HHzI I/IoT bl pflzgn?s elime u 1 Bubnuorexa LIOK
PHPOZBL. A https://m.edsoo0.ru/34c49931
9KCIIEPUMEHT B QU3UKE
4 Crioco0Ob1 u3MepeHus PU3NIECKIX 1 bubmuorexa [JOK
BEJTHYHMH https://m.edsoo.ru/ca2def03
AGCOIOTHAS U OTHOCUTEIbHA
S 1 biGorera LIOK
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BETMYHH
MopenupoBanue B ¢pusuke. Ponb u
e
6 | Sonpovermot neyaioh sapr 1 Bromorera LLOK
P i . P https://m.edsoo.ru/eabbdedl1
MHpa, B IPAKTHYECKOU JeSITEIbHOCTU
mronei
Mexanuueckoe nBmxkeHue. Cucrema
7 oTcyeTa. OTHOCUTEILHOCTh 1 bubnmuoreka [JOK
MEXaHUYECKOTO JIBUXKEHUS. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BexkTop MarepualbHON TOUKY, 1 bubnuoreka [IOK
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€ro IPOEKLHU Ha OCU KOOPJNHAT.
Tpaekropus. Ilepemenienue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpPHOE ITPSAMONIMHENHOE
nekenue. ['paduueckoe onvcanue

bubmmoreka [{OK

gacrota. [leHTpocTpeMuTEIbHOE U
MOJIHOE YCKOPEHHE

o PaBHOMEPHOTO MPSIMOJTMHEHHOTO https://m.edsoo.ru/89ba7190
JIBKECHUS

10 CrnoxeHue nepeMeIieHuii u bubnuorexa [JOK
ckopocTeil. Perienue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[MpsiMonHEHOE BIKEHHE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanune

12 niﬂﬁonHHeﬁHoro JIIBIKEHUSA C bubmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y CKopeHue
CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK

13
KOOPMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBm>xeHHe Tesa, OPOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHeiiHOe nBUXKEHUE.

Z[BI/I)KGI;II/IC 10 OKPY’KHOCTH. YTJOBast BuGmorexa LIOK

15 U IMHEWHas ckopocTs. [lepuon n

https://m.edso0.ru/33196fbe
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KonTtposneHas paboTa 1o teme

bubmuoreka [JOK

16 "Kunemartuka" https://m.edso0.ru/1242{32e
[Iepsbiii 3ak0H HproTOHA.

17 WNHepunanbHble CUCTEMBI OTCUETA. bubnuorexa [JOK
[MpuHimn oTHOCHTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuinanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoelicTByIOIIas CUJIa. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 B3anmonericteue ten. Tperuit 3akoH bubnuorexa [JOK
Herorona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 meelljne 3a)1yr;qua HpI:/IMeHeHI/Ie bubmmorexa LIOK

https://m.edsoo.ru/bdf997fb
3ak0HOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 BKBI/IBaneHT:OCTL IPaBUTAIMOHHON 1 Bubnuorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubmuorexa [JOK
CBOOOHOTO MAJECHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmuoreka [JOK

23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIBI CUIT BuGmmorexa [OK

25 TPEHIS. JIBIDKERNC B KHAKOCTH 1 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMTPOTHBIICHHSI
cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. ['napocrarudeckoe

bubmuoreka [JOK

26 nasnenue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JIBMDKCHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bubmmoreka [{OK
Bpamienus. [linedo cuibl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHnTp TsxecTu Tena. bubnuorexa [JOK
YcmoBust paBHOBECHS TBEPIOTO TEa. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
bu6moreka [IOK
30 Pemeriite saa https://m.edsoo.ru/dclcaacO
31 KonTtponsHas padoTa o treme bubmuorexa [JOK
"Ilunamuka. CTatuka TBepAOro rea" https://m.edso0.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
CHCTEMBI MaTePUATLHBIX TOYCK.
32 entp macc CIfCTCMBI MaTepUaTbHBIX bubmmorexa LIOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 IBUIKCHUU LIEHTPA
Macc
Wmnynbe cuitbl 1 U3MEHEHUE
33 I/IMH;IJILca Tesa. 3aKOH COXpaHECHUS bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
uMIyibca. PeakTuBHOE IBUKCHUE
MOMEHT UMITyJIbCa MaTePUATLHOU
To4kKU. [Ipencrasienue o coxpaHeHun bubnuoreka [IOK
34
MOMEHTA HMITYJIbCa B IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemienne 3agau bu6mmoreka [JOK
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https://m.edso0.ru/f7706d63

PaGoTa cuibl Ha MaJIOM U HA

36 KOHEYHOM IE€PEMELICHHUH. bubnuorexa [JOK
I'paduueckoe npeacraBneHne padboThI https://m.eds00.ru/913974c7
CuJibl. MOIIHOCTH CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MCHCHHUH KHHeTIfqecxoﬁ arll)epmn bubmmorexa LIOK
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
[ToTeHIMaTBHBIC U HETIOTEHITHATEHBIC
38 CHJIBL. EOTGHHI/IaﬂBHaﬂ aHepI;HsL Bubmuotexa LIOK
https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
Tperbst KocMudeckast CKopocTh. CBsI3b
a0OTBI HETTOTCHIIHATBHBIX CHJI C
39 flsMeHeHHeM MeXI;HH‘IeCKOfl SHEPTUH Bubnuorexa LIOK
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 szlz[lr{eHHe Bey;f}ZIrnH JUTSL UACAITbHOM bubmmorexa LIOK
https://m.edsoo.ru/f30f43b6
KUAKOCTU
41 KonTtponpHas padoTa o teme bubnmuoreka [JOK
"3aKOHBI COXpPAaHCHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBneHuit o mpupoie
42 Ter10Tbl. OCHOBHBIE TOJIOKEHUS bubnuoreka [JOK
MKT. Tuddysus. BpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U BuGmmorexa [OK
43 TBEPABIX TeN. XapakTep ABMKCHUS U

B3aHMO/JICHCTBUS YaCTHUI] BEIIIECTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYI (AaTOMOB).

bubmuoreka [JOK

44 KonunuectBo Beniectra. IlocTtosinHas https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBecCHE. bubnuorexa [JOK
[Ikana [enscus https://m.edso0.ru/0070d493
bubmmoreka [{OK
46 Pemmenme sz https://m.edsoo.ru/1531aba5
. bu6mmnoreka LIOK
47 Wneanpuerii ra3. I'a30BBIe 3aKOHBI https://m.eds0o.ru/1deb2367
48 YpaBHenue Menpeneena- bubmuorexa [JOK
Kuaneitpona. Perienne 3anau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TemnepaTtypa. 3aKkoH bubnuoreka [IOK
JlansroHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqibHOM rase ¢ bu6mmoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: EI;TepMa n30X0pa bubmmorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 Octioroe ypastierine MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmorexa [JOK
https://m.edso0.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpenHel KWHEeTUYeCKOW dHepruei https://m.edsoo.ru/c38af875
MOCTYNATENBFHOTO TEIIOBOTO
JBIDKCHUS €€ YaCTHI]
55 O06o01eHre U cucTeMaTrU3amus bubnmuoreka [JOK
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3ganui o teme "OcuoBslr MKT"

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

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

% "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucrema.
3ananue BHEIIHUX ycinoBuid 1uist T
cucTeMbl. BHelIHME ¥ BHYTpEHHHUE
o7 napametpsl. [Tapamerpsl }'}Tﬁ CUCTEMBI Brbmiorexa LIOK
https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJTNYUH,
OINMUCHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
Hyneroe Hayano TepMoOIMHAMUKH.
58 CZMOnpomBonLHas{ppeniKcaum TI Bubnuorexa LIOK
https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Moaens neanbHOro raza B
59 TepiOHHHjMHKe. VYcmoBus bubmorera [IOK
. https://m.edso0.ru/29355001
MMPUMEHUMOCTH 3TOW MOJIETH
VYpasuenue MenaeneeBa-Kinanelipona
60 u I];BIan(eHI/Ie I[J'Ijll BHYTPCHHEH ’ bubmmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTHH
Bripaskenue st BHyTpeHHEH SHEpruu
OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [JOK
61
KBasucraTnueckne U HECTATHYECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMOJIMHAMUKe. Beruncnenue bu6mmoreka [JOK
paboTs Mo rpaduKy npouecca Ha PV- https://m.edsoo0.ru/741d5738
auarpamme
63 Tennonepenaya kak crnocod bubnuoreka [IOK
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M3MEHEeHUs BHyTpeHHel sHepruun T /1
CHCTEMBI 0e3 COBEpIICHUS PadOTHI

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

KOHBGKIII/I?[, TCIUIONIPOBOJHOCTD,

bubmmoreka [{OK

o4 U3JIy4eHHE https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoThl. TennoéMKoCcTh

65 Tena. Y IeabHas U MOJISIpHAs bubnuorexa [JOK
TEIUI0EMKOCTH BEIIECTBA. Y IelIbHAs https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOTUTNBA

66 Pacuér konmyecTBa TEIIOTHI IPH bubnuorexa [JOK
Terionepenaue https://m.edsoo.ru/1db5ad4e

67 [TonsiTre 06 anuabaTHOM mpoliecce. bubnuoreka [IOK
[TepBbiii 3aKOH TEPMOTUHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs! u paboTa Kak

68 Mepbl U3MECHECHHUSI BHyTp:HHeI?I Bubnuorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKY TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuorexa [JOK
mnporeccoB. Heobparumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
manrd. KITJ] https://m.edso0.ru/2e945513

71 MaxkcumanbHoe 3Hauenue KITJ. Iukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau Bubmmorexa LIOK

https://m.edsoo.ru/b3efal8b

DKOJIOTHYECKUE aCIEKThI BuGmmorexa [OK

73 HCTOJIb30BAHUS TETIJIOBBIX

asurareneit. TenmnoBoe 3arps3HeHne

https://m.edso0.ru/9867aaa7
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OKpYKaroLIEH CpeJIbl

74 Pemienue 3amau bubmnorexa LIOK
https://m.edsoo.ru/c8c70432
O06001IeHNe U CUCTEMATHU3AIIHS
75 3HaHI/II; 10 TEME "TepMOIlI/IHI;MI/IKa. bubmotexa LIOK
https://m.edsoo.ru/28d62b3f
TennoBele MaIUHBL"
KonTponbHas padoTa o teme
76 "TepLI/[)onHHaMII/)IKa. Teroseie bubmmorexa [JOK
;) https://m.edsoo.ru/1b6e26¢5
MaIITHHBI
[Tapoo6pa3oBanue 1 KOHACHCAITHS.
77 I/Iciapell{)ne U KUIIEHHE. SJ’IJIenLII{Iaﬂ bubmorexa LIOK
https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa3OBaHUs
HacelmieHnbie 1 HEHACHIIIICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUTIOTHOCTH M JIaBJICHUS HACBIIICHHOTO
78 rmapa OT TeMIEPaTyphl, UX bubmuorexa [JOK
HE3aBUCHUMOCTh OT 00BEMa https://m.edsoo.ru/f5¢c17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEMIIepaTyphbl KATICHHS OT JaBJICHUS B
KHUJIKOCTH
79 Bnaxxnocts Bo3yxa. AGCOIIOTHAS U bu6mmoreka [JOK
OTHOCHUTEIIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
80 Pemenue 3amay bubmorexa [JOK
https://m.edsoo.ru/18e95ff3
TBépnoe Temo. Kpucrammnaeckue u
81 aMollig)HLIe TeJIa.I:)AHI/BoTponI/I;I Bubnnorexa HOK
N https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
82 [InaBneHne n KpucTaUIA3ALMSL. bubnuoreka [IOK
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VY enbHasg TEIUIOTA IUIABJICHUS.
Cybnumarus

https://m.edso0.ru/6ee91e9f

JHedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxarue. CrBur.

bubmmoreka [{OK

83 Moayns FOura. [penen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmarnuit
TermmoBoe pacmmpeHue KUIKOCTEN U
84 TBEPABIX T€J1. AHTAPMOHU3M bubnuorexa [JOK
TEIUTOBBIX KOJICOAHHI YaCTHI https://m.edsoo.ru/7ba5edf2
BeIECTBA
85 [IpeoGpa3zoBanue sHepruu B (GazoBbIX bubnuoreka [IOK
nepexoaax https://m.edso0.ru/97a0672f
bu6moreka [IOK
86 YpaBHEHHE TEIUIOBOTO OaaHca htts.//m.edsoo.ru/abl521fb
bu6mmoreka [IOK
87 Pemeriite saa https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.
88 Kanunnspuelie sapnenus. [laBienue bu6mmoreka [JOK
10T KCKPUBJICHHOM MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. @opmyna Jlamnaca
O000I11IeHNE U CUCTEMATH3ALIMSI
89 3HaHUM Mo Teme "ArperatHbie bubnunoreka [JOK
cocTosiHuA BemecTBa. Pa3oBbIe https://m.edso0.ru/0b52575¢
nepexonr"
KonTponsHas pabota o Teme
90 "Al"p:l“aTHLIe EOCTO}IHI/I}I BeEIlECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®dazoBble Iepexoan”
91 OnexTpu3aius Tea U €€ IposIBICHUS. bubnuoreka [IOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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

Dnektpuyeckuii 3apsia. [[Ba Bunia
ANEKTPUICCKUX 3aPS/IOB.
[TpoBOTHUKH, TUAIEKTPUKH U
MTOJTYIIPOBOTHUKH

https://m.edsoo.ru/1laff445f

DneMEeHTapHBIN ANEKTPUUECKUM

92 3apsij. 3aKOH COXpaHCHHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
AEKTPUIECKOTO 3apsjia
93 B3anmonerictue 3apsioB. TodyeuHsle bubnuorexa [JOK
3apsiibl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6moreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noJie. Ero neiicteue bubmuorexa [JOK
95
Ha 3JIEKTPUUECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37IEKTPUYECKOTO
niosst. [IpoGnbii 3apsia. JlnHamm
96 HaHpﬂ)KgHHOCTI/I 3JII:3KI"[rqueCKoro Bubnuorexa LIOK
https://m.edsoo.ru/3dac6957
noJist. OJJTHOPOTHOE ANEKTPUYECKOE
mnosie
[ToreHmanbHOCTH
97 BJ'ICKTpL(;CTaTI/ILIeCKOFO noJis. PazHocThb Bubmiorexa LIOK
https://m.edso0.ru/80021447
MOTEHIIMAJIOB U HATIPSKEHUE
[ToTennmanpHas 3Heprus 3apsaaa B
08 ANEKTPOCTATUYECKOM TIOJIE. bubnunoreka [JOK
[ToTeHIman 3MeKTPOCTaATHIECKOTO https://m.edsoo.ru/af5fa389
oJIs
99 CBs13b HAPSHKEHHOCTHU TOJIS U bubnunoreka [JOK

Pa3HOCTH NOTCHIIUAJIOB JJI

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
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
https://m.edsoo.ru/df7a6838

QJICKTPOCTATUYCCKOTO IOJIA

[Ipunuun cynepno3uuuu bubmuorexa [IOK
100 .
AIIEKTPUUYCCKHUX TIOJICH https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 Petuctiite sazas https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsga. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsKEHHOM Cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110
103 06”béMI; mapa. %one Il;)aBHOMepHO bubmmorexa LIOK
g N https://m.edsoo.ru/f7a665ee
3apsHKEHHONM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM bubnuoreka [IOK
noJie. YCIIoBHe paBHOBECHS 3apsi/I0OB https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY ¥ TTOJIYIIPOBOIHUKH B bubnuoreka [IOK
AIIEKTPOCTATHYCCKOM TI0JIE https://m.edsoo.ru/060ebab5
Konnencarop. 21eKTpo€MKOCTh
106 KOH;[eHcaTo;)a. BHeKTppoéMKOCTL Bubnuorexa LIOK
https://m.edsoo0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHo€ coemuHeHUE bu6mmoreka [JOK
KOH/IEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COEUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTOpa bubmmorexa LIOK
https://m.edsoo0.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edsoo0.ru/27434040
111 JIBM>KEHHE 3apsyKEHHON YacTULBI B bubnuoreka [IOK

OJHOPOJHOM JJICKTPUYICCKOM I10JIC

https://m.edso0.ru/8341d6ac



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
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https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
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https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

O0001IEeHUE U CUCTEMATU3ALIUS

113 3HaHUU 110 TeMe "DIIEKTPUIECKOE Brbmiorexa LIOK
| https://m.edso0.ru/5752603f
roJjie
KonTtposnsHas paboTa o teme bubnuorexa [JOK
114
"DnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cwua Toxa. [TocTOSSHHBIN TOK.
115 VYcnoBus cylecTBOBaHUS Brbmiorexa LIOK
https://m.edso0.ru/233311b5
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKa
116 Hcrounuku Toxa. Hanpsbkenue u bubnuoreka [IOK
DIC https://m.edsoo0.ru/0839a115
117 3akoH OMa Ji1s ydacTKa Lenu. bubmuorexa [JOK
DJIEKTPUUECKOE COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJHOPOTHOTO MPOBOJIHUKA OT €r0 bu6mmoreka [IOK
JUTHHBI U TUIOIIA/IU TIONIEPETHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS
119 VY enpHO€e CONMpPOTHBIICHUE BEILIECTBA. bu6mmoreka [JOK
Perenue 3amxau https://m.edsoo0.ru/437f8300
[TocnemoBarenpHOE, MapalIeIbHOE
120 CMemaII[{Hoe COCI[I/IH’CHI/II; ’ bubmmorexa [JOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 BHCKTpr‘IeCKI/IX nerneid. [IpaBuna bubmmorexa LIOK
https://m.edsoo0.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edsoo0.ru/3881b469
123 Paborta 31eKTpruuecKkoro Toka. 3akoH bubnuoreka [IOK



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

Jxoyna —Jlenua

https://m.edso0.ru/a3605c5c

bubmuoreka [JOK

124 P
CHICHHE St https://m.edso0.ru/6761bfof
15 | Tomummtwommoon, sosommomse s biuGorexa LIOK
. - » BRIACH https://m.edso0.ru/99750a6f
pesucrope
bubmmoreka [{OK
12 P
6 CHICHHE Sa1ad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEE COTTPOTUBIICHHE bubnuorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIIEKTPUUYCCKON TSTTH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
129 Pemmerme sz https://m.edsoo0.ru/3580b679
bu6mmoreka [IOK
130 MormHoCTE HCTOMETKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Kopotioe sambikaiiite https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu noCTOsIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
133 p bubnuoreka [JOK
CHICHHE sakad https://m.edsoo.ru/4410cef0
134 Pertenue 3agau mo reme bu6mmoreka [JOK
"TTOCTOSIHHBIH SJIEKTPHUYCCKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3a7ayu 1o teme bubmuoreka [JOK
"ITocTOSIHHBIN MIEKTPUUYECKH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3asay 1o teme bubnmuoreka [JOK

"IIoCTOSIHHBIN 2JIEKTPUUECKUIM TOK"

https://m.edsoo.ru/eb5d4687



https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

137 i "1 i
SHAHMILTO TeMue ?,CTO’IHHHH https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUI TOK
138 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"TIOCTOSIHHBIH AIIEKTPUUSCKHIA TOK" https://m.edso0.ru/1885ddf1
C)
R — biiorera L1OK
P HHeeTE. P https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXImpoOBOIUMOCTh
35 o
140 | pacnzana aecrposron, kot biiorera L1OK
b P ) https://m.edsoo.ru/4b423491
®dapages IS AIEKTPOIn3a
bu6moreka [IOK
141 C) 7 T
JIEKTPUYECKUN TOK B razax. [1mazma htts://m.eds00.ru/92d92f76
142 DIIEKTPUYECKUI TOK B BaKyyMe. bubmuorexa [JOK
BakyymHbIe IprOOpHI https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubmuorexa [JOK
MOJTyIIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 II o
OLYIPOBOLIHKOBSLS HPHOOPEHT https://m.edso0.ru/83622200
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue cuiibl TOKa 1
HaMpPsKEHUS B LMY MOCTOSIHHOTO
TOKa IIPY MOMOIIM aHAJOTOBBIX U BuGmorexa [OK
145 U(PPOBBIX H3MEPUTEIBHBIX

pubopoB" 1K "3HaKOMCTBO C
uugpoBoii 1aboparopuei no Gpusmke.
[Tpumeps! u3mMepeHust Gpru3nyecKux
BEJIMYHUH MTPU OMOILHN

https://m.edso0.ru/5643ea56



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
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https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

KOMITBIOTEPHBIX JTATYUKOB"

146

Pu3NYECKUN IPAKTUKYM 110 TEME
"N3y4ueHre HepaBHOMEPHOTO
JBUKEHUS C LEJIbIO OINPEIEICHUS
MTHOBEHHOM ckopocTH"

bubmmoreka [{OK
https://m.eds00.ru/f6292f5f

147

PuU3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue ycKopeHusl pu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
NBVDKEHUH 110 HAKJIOHHOM IIocKocTH"
nimy "HccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHH TpH
PaBHOYCKOPEHHOM JIBMOKEHUH"

bubmmoreka [{OK
https://m.eds00.ru/6960b6ef

148

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"U3mepenune yckopeHusi CBOOOJHOTO
nanenus" win "M3yduenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIIEHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJla MO
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJIyJIFO CKOPOCTBIO" MIIH
"UccneqoBanue 3aBUCUMOCTH
nepuoja oopanieHus: KOHUYECKOTOo
MasiTHUKA OT €ro MapameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

Ou3nyecKuil MPakTUKyM 1O TEME
"U3mepeHue paBHOAECUCTBYIOLIEH
CHWJIBI TIPU ABMKEHUU OpycKa Mo
HaKJIOHHOH IIOCKOCTH" WIIH
"[IpoBepka runoTessl 0
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

OpycKa 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HNccnenoBanue 3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOMINX B MIPYKUHE
Y PEe3MHOBOM 00paslie, OT UX
nepopmanuun" nmm "M3yuenue
JIBVDKEHUS] CHCTEMBI TEJl, CBS3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
650K"

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

152

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus
10 BEJINYMHE YTIOBOTO
koaddunuenta 3apucumoctu Frp(N)"
nii "ccnenoBanue NBUXKEHUA
OpycKka 1o HaKJIOHHOM TUTOCKOCTH C
TepeMEHHBIM KOAhOUITHECHTOM
Tpenus" win "N3ydeHue ABUKEHUS
rpysa Ha Bajly ¢ TpeHUeM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" unn "U3yuenue
YCTOMYMBOCTH TBEPIOIO TeENA,
HMMEIOIIETo TIoaab Onops"

bubmuoreka [JOK
https://m.edso0.ru/4a04f4f7

154

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3MepeHune uMIynbca Tena 1no

bu6mmoreka [JOK
https://m.edsoo.ru/856fh28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TopMo3HOMY iyTu" nnu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
IEKTPOMOOHIISI I MOIITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
niu "HccrenoBaHue coxpaHeHUsI
HMITyJIbCa TPU YIIPYTOM
B3auMoeiicTBun" wim "M3mepenne
KUHETUYECKON SHEPIUu Tena Mo
TOPMO3HOMY ITyTH"

155

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"N3yueHne H30TepMHYECKOTO
nporecca (peKOMEeH/1I0BaHO
HCIIOJIb30BaHKUEe MU(PPOBOH
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mmpolecca” Win
"N3yuenne n3zobapHoro mporecca"
unu "[lpoBepka ypaBHEHUs
cocTostHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHOi
temnoéMkocTu" nin "UcciaenoBanue
Mporiecca OCTHIBAHMS BEIeCTBa" HITH
"HUccnenoBanue aguabaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUS
Y TEMIIepaTypbl KUIIEHUS KUIKOCTEN"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faabl

157

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"N3yueHne 3akoHOMEpHOCTEN
HCHIApEHUs KUAKOCTEH" WIn
"N3mepenue yaenbHON TEMIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenne abCOTOTHOM BIAKHOCTH
BO3JlyXa M OLIEHKA Macchl apoB B
nomenieHuu". Mamepenune

K03( uIMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

https://m.edso0.ru/6bla23b5

158

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"Habnroienne mpeBpaiieHust SHEPTuu
3apsOKEHHOTO KOHJIEHCATOpa B
SHEPIHUIO0 U3JIYYeHUS CBETOANOAA"
niu "M3ydeHne npoTeKaHus TOKa B
LIeTH, CoJIeprKalle KoHaeHcarop"
unu "PacnpenenieHre pa3HOCTH
MOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
[IOCJIEA0BATEILHOM COETMHEHUHN
KOHJEHCAaTOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanne CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepenue yaenbHOro
CONIPOTHUBIICHHUS IMPOBOJIHUKOB" MITH
"HccnenqoBanue 3aBUCUMOCTH CHJIBI
TOKA OT HAIPSDKEHUS 1J151 JTaMIIbI
HakaJauBaHus"

bubnuoreka [JOK
https://m.eds00.ru/2b179d98

160

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"Habmronenune amekTponusa’ wim
"N3mepenue 3apsiia 0AHOBAIEHTHOTO
noHa" wnu "HMccnenoBanue
3aBHCUMOCTH COTIPOTHUBIICHHUS
TEPMOpPE3UCTOPA OT TeMIepaTypbl"”
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”

https://m.eds00.ru/64b6e901

PesepBubiit ypok. O60011eHNE 1

bubmmoreka [{OK

161 CHCTeMaTH3aIus 3HaHUI 10 TeMe https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBubIit ypok. O600meHe 1
162 CI/ICTIG)MaTI/I?,ZEI/ISI 3HaHPII>I'III 10 TEMeE bubamorexa LOK
https://m.edsoo.ru/3149956b
"Jlmnamuka"
PesepBubiit ypok. O600mIeHNe 1
163 CI/ICTEMEITI/ISZEI/IH 3HaHPII>I'IH 10 TEME bubmorexa [IOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEporo tema"
PesepBubiit ypok. O600meHNE 1
164 CI/ICTIG)MaTI/ISZEI/I}I 3HaHPII>I'Iu 10 TEMeE bubamorexa LOK
https://m.edsoo.ru/6c0dfocc
"3aKOHBI COXpaHEHHS B MEXaHUKE"
Peseprubiit ypok. O6001IeHNE 1
165 cUcTeMaTu3alys 3HaHUH 110 TEME bu6mmoreka [JOK
"OCHOBBI MOJIEKYIAPHOKHUHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBuslit ypok. O6001IeHE U
166 cucTeEMaTH3alys 3HAaHUH 110 TEME bu6mmoreka [JOK
"TepmonnHamuka. TeroBbie https://m.edsoo.ru/Obcc77cl
MaIIuHBI"
167 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK

CHCTeMaTHU3allus 3HaHUHI 0 TeMe

https://m.edsoo.ru/59cabc91



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
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https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

"ArperaTHble COCTOSIHUSI BEILIECTBA.

da30BbI€ NIEpEX0bl"

PesepBHeIit ypok. O600IICHNE 1

168 CHCTEMATH3ALMS 3HAHUI [0 TEME 1 bubmorera [TOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T0JIe
Pese i ypok. O600111E
PBHBIM YPOK EII e H bubmmoreka [{OK
169 CHCTEMATH3AIMS 3HAHUI [0 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2NTEKTPUUECKHUI TOK
Pese i ypok. O000I1IEHnE
170 CHCTI;ZI;I;Z,ZEHE 3HaHI/If/I'Iu ng Iie;le 1 bubmorexa [TOK
" " https://m.edsoo.ru/cc7681d4
ToKM B pa3IMuHbBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
B3anmonericTBre MOCTOSTHHBIX
1 MarHHT:B Y TIPOBOJTHUKOB C TOKOM. 1 bubmmorexa LIOK
https://m.edso0.ru/487a8593

MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarHUTHOM MHAYKIIMH.

5 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
MarHUTHBIX moJieid. JInaun https://m.edsoo.ru/4clabcch
MarHUTHON WMHIYKITUU

3 MarsuTHO€E noJIe IPOBOIHUKA C 1 bubnuoreka [IOK
tokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubmuorexa [JOK
MOIYITb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

> Pemmerite sazas 1 https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amriepa. 1 bubnuorexka [JOK
DJIeKTPOU3MEPHUTEIBHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U

7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUI[BI B OJJHOPOAHOM MarHHTHOM https://m.edsoo.ru/c97afaal
rnose

8 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK

o Pabora cuet Jlopenua L https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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https://m.edsoo.ru/26d9c5ba
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https://m.edsoo.ru/c97afaa1
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bubmuoreka [JOK

10| Pemenne sanat https://m.eds00.ru/93617bdg
MarsuTtHoe 110J1€ B BEIIIECTBE.

11 DeppoOMarHeTUKH, HaI:I)I:l- u Brbmiorexa LIOK
HAMATHETHKH https://m.edsoo0.ru/30ff9608
OCHOBHBIE CBOHCTBA

12 ¢deppomaruetukos. [Ipumenenune Brbmiorexa LIOK
(DeppPOMATHETHKO https://m.edso0.ru/0b58190a

13 Pemenue 3amau mo reme bubmmoreka [{OK
"MaruuTtHOE 10je" https://m.edsoo.ru/5b55¢307

14 Pemenue 3agau o teme bu6moreka [IOK
"MaruutHOE mose" https://m.edsoo.ru/41c4ae8a
SIBneHne sNeKTpOMarHuTHOM

15 WHTYKITUH. HOTIZ)K BEKTOpa bubmorexa [IOK
A — https://m.edsoo.ru/b3efaOcl

bu6mmoreka [IOK

16 DAL mrykm https://m.edsg).ru/48150bd8

17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bu6mmoreka [JOK
dapanes https://m.edsoo.ru/a6dec188

18 Buxpeoe anektpruueckoe moJie. bubnuoreka [JOK
Toku dyko https://m.edsoo.ru/15abe140

19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnunoreka [JOK
IIPOBOIHUKAX https://m.edsoo.ru/0235cc02

20 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK

21 llpasito Jlerna https://m.edsci.ru/bbc22726

22 WNupykruBHOCTH. KaTymika bubnuoreka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
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https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
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https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HWHAYKTUBHOCTHU B LICTIN
IIOCTOAHHOI'O TOKa

https://m.edso0.ru/621eae9d

23 SABnenne camounaykuuu. I1C bubnuorexa [JOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIs KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE 1OJIe https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
25 P
cHieHHe sajat https://m.edso0.ru/88f69d2b
06006
. . https://m.eds00.ru/76484025
DIIeKTpOAMHAMHKA
97 KonTponbHas paborta o teme bubnuoreka [IOK
"DneKTpoauHaAMHKA" https://m.edso0.ru/8ae09b98
Kone6 .
28 | CooGommsi xorcGumm. BrGmmorera 110K
A i https://m.edsoo.ru/7c¢1db385
lMapmoHnueckue Kosie0aHus
K
| S s
. https://m.edsoo.ru/87ce9498
JBMOKCHUH
DHepreTuyeckoe onvcanue. BoiBoa
“ JTUHAMUYECKOTO onncgﬂm ] BuGmorexa [OK
TapMOHHYECKHUX KOJICOAHUW U3 UX https://m.eds00.ru/e3c99692
SHEPTEeTHYECKOTO 1
KHHEMaTHYCCKOTO OIIUCAHMS
bu6mmoreka [JOK
31 Am i
MAMTYA M asa konebaHni https://m.edsoo.ru/7a0c439a
32 [lepron 1 yacToTa KoJIeOaHHIA. bu6mmoreka [JOK

Hepnoz[ MaJibIX CBO60I[HBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
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https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
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KOJICOaHUIT MAaTEMATUYECKOTO
MasTHUKA. [lepro cBoOOTHBIX
KoJIe0aHUH IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmmoreka [{OK

33 Beinysacuisie ko1e0anms. https://m.edsoo.ru/72e93d09

Pesonanc
bubmmoreka [{OK

34 ABTOKOJIEOAHI1A https://m.edsoo.ru/6add2644

bubmmoreka [{OK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Ypok-koHdepeHus
36 "l\I/)IexaHHq(le)cineion%aHm{ B bubamorexa [IOK
| https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O06o00meHNe U CHCTEMAaTH3aIHSs
37 3HaHPIHI>:I[ 10 TeMe ”MexaHquL::KHe Bubnuorexa LIOK
https://m.edsoo.ru/eb84182f
KoyieOaHus"

38 DNIeKTpOMarHUTHbIE KOJIeOaHusI. bubnuoreka [JOK
KonebareapHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b

39 aMIUIMTY/IbI 3apsiia KOHAEHCcaTopa ¢ bu6mmoreka [JOK
aAMILTMTY/I0M CHUJIbI TOKA B https://m.edso0.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UjeaTbHOM KOJIeOATeTbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxaromye 3eKTPOMarHuTHbIS BuGmmorexa [OK

41 Kose6aHus. BeiHyX1eHHBIE

QJICKTPOMArHUTHBIC KoJIeOaHUs

https://m.edso0.ru/5e668619
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IIepemennslit TOK. Pesucrop u

bubmuoreka [JOK

42
KORJCHCATOP B LICITH [IEPEMEHHOTO https://m.eds00.ru/84836152
TOKa
Karynika HHIyKTUBHOCTH B LIETIN bubnuorexa [JOK
43
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon Oma JyIst SJIEKTPUYECKON bubnuorexa [JOK
44
[eNH IePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
M .
o | e
YA a yrot https://m.edsoo.ru/lcacéc4c
3HAYCHUEC CUJIBI TOKA U HaprDKCHI/ISI
46 Pe3oHaHC B DIIEKTPUYECKON LIENH bubmorera [IOK
P t https://m.eds00.ru/087506df
bu6moreka [IOK
47 P
CHicHHIe 3aAat https://m.edsoo.ru/al6836a4
WneansHbIif Tpancopmarop.
48 [IpousBoacTBO, nepenaya u bu6mmoreka [IOK
MOTpeOICHNE DICKTPUIECKOMH https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
. ;pomBOILCTBe AIEKTPOIHEPTHH. BuGmorexa [OK
JIBTYPa UCHOJIB30BAHUS
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPI U B TIOBCEAHEBHOM
JKU3HHA
50 Pemenne 3amau bubmorexa HOK
A https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmorexa HOK
s https://m.edsoo.ru/7cab59f8
52 O06o01eHre U cucTeMaTru3amus bubnmuoreka [JOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
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3HAHUI 10 TEME
"DneKTpoMarHuTHbIC KoneOaHus"

https://m.edso0.ru/401024a9

Mexannyeckue BOJIHEL.

53 XapakTepUCTUKNA MEXaHUYCECKUX bubmmorexa LIOK
ot https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
> 3pyk. XapaitepHCTii 3Byka https://m.edso0.ru/138b6f09
Wndpas3syk u ynptpaszsyk. lllymosoe bubnuoreka [IOK
56 .
3arpsA3HEHNE OKPYKAIOLICH CpeIbl https://m.edsoo.ru/7380038f
bu6moreka [IOK
> Pemere sanas https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHbIE BOJHBL.
58 I/I3J'Iqu;HI/Ie ANIEKTPOMArHUTHBIX Bubnuorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHEprus AMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBOICTBA AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3IeKTpOMarHUTHBIX BOJIH.
60 HpI/IMeHeHI/IeII))J'ICKTpOMaFHI/ITHI)IX bubmmorexa LIOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBsI3U U
61 TeneBuacHus. Paguosokarms. bu6mmoreka [JOK
DJIEKTPOMATrHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1f8
OKpYKaroILen CpeJibl
62 KonTponeHas paboTa o teme bubnuoreka [IOK
"Konebanus u BoJIHBI" https://m.edsoo.ru/4f7985a0
63 Caer. 3aKOH NPSAMOJIMHENHOTO bubnuoreka [IOK
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pacnpocTpaHeHHs CBEeTa

https://m.eds00.ru/f9566406

Pemenue 3ana4u Ha npuMeHEHUE

64 3aKOHa MPSIMOJIMHEHHOTO Brbmiorexa LIOK
https://m.edsoo.ru/ea32d455
pacipoCTpaHeHUs CBETa
65 Otpaxxenue cera. [lnockoe bubnuorexa [JOK
3epkasio. Ceprueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIM
¥ OTHOCHUTEIIBHBIN IMOKa3aTelh
66 npenomieHus. [loHoe BHyTpeHHEE bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPAYKECHUS
Pemenue 3ana4 Ha npuMeHEHUE
67 3aKOHOB mpimemmi MIPETOMIICHUS bubmmorexa LIOK
https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeid B mpusMe. Jlucnepeust
68 CBeIT[a.y(;Inomefﬁ COCTi 6en§ro bubamorexa LIOK
https://m.edsoo.ru/d8elc3be
ceeta. LlBer
69 JIunzer. DokycHOE paccTOsSIHUE U bubnuoreka [JOK
ONTUYECKAs CHJIA JIHH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n3oOpakeHUM B TMH3aX bubnmuoreka [JOK
1 UX CUCTeMaX. YBEIMUYCHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4y Ha MOCTpOCHHE
71 HSOGp&)KSHIfﬁ HOJIyIIael\I/;HX c Bubmiorexa LIOK
’ https://m.edsoo.ru/5a868f09
MTOMOIIBIO JIMH3
72 I'ma3 kak ontuueckas cucrema Bubmiorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewmenue 3anau. Ilpeneinst bubnuoreka [IOK

NPpUMCHUMOCTHU FCOMeTqueCKOﬁ

https://m.edsoo.ru/cd174al10
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OIITUKH

CkopocThb CBEeTa U METO/bI €€

bubmuoreka [JOK

74
U3MEpEHHUSI https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
& Jlicniepeii coeta https://m.edsoo.ru/lel6cc6e
bubmmoreka [{OK
76 Hurepeperius caera https://m.edsoo0.ru/5fc0c638
- KogepeHTHHe VMCTOYHHKH. Y CIIOBUS Bu6morexa LIOK
HADIHOICHIVT MAKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHHHUMYMOB
bu6moreka [IOK
8 Pemerne saza https://m.eds00.ru/3061de2b
bu6moreka [IOK
[ Tpunenenie HHTEphepeHLLiH https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jludppaicuits cpeta https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnuorexka [JOK
HAOJIFOICHUS TJIaBHBIX MAaKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [JOK
82 Pemmerme s https://m.edsoo.ru/d58c411a
83 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Monspuzanus ceTa https://m.edso0.ru/e9890fe9
84 Pemenue 3amau Bubmmorexa LIOK
A https://m.edsoo.ru/c56c8158
85 CBeTOBEIC SBJICHUS B IIPU Bu6mmorexa LIOK
CTOBBIC ABIE pupone https://m.edsoo.ru/0b36363d
86 O06o01eHre 1 cucTeMaTrU3amus bubnmuoreka [JOK

3gagui mo treme "Onruka"

https://m.edsoo.ru/8al14748b
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

87 «Ontukay https://m.edsoo.ru/82315dd4
I'paHUIBI MPUMEHIMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
AJIEKTPOIMHAMUKHU U IPUHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [TocTynaTel cienuanbHON TEOPUU bubnuorexa [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBal. [IpeoOpazoBanus
90 Jlopenua. YcnoBrue npu4rMHHOCTH. bubmuorexa [JOK
OTHOCHUTETHHOCTH https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTHU. 3aMeIJICHNE
BpEMEHU U COKpaIlleHUE THUHBI
01 DHEPrusi ¥ UMITYJIbC bubmuorexa [JOK
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
92 HMITYJIbCOM peJI;ITHI;HCTCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YacTULIBI. DHEPrusi MOKOs
93 PaBHOBecHOE TETUIOBOE M3TyYeHUE Bubmiorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelrennsa Buna bubmorexa [JOK
https://m.edsoo.ru/1c5ff752
95 I'unote3a M. Ilnanka o KkBaHTax. bubnuoreka [JOK
®oTOoHBI https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMIyJIbC GOTOHA Bubnmorexa IOK
https://m.edsoo.ru/7fb307ec
97 ®otosddext. OnpiTel A. T bubnuoreka [IOK
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CronetoBa. 3akonsl GpoTodddexTa

https://m.edso0.ru/8c68e5h9

VYpaBHeHue DUHIITEITHA 1715

bubmmoreka [{OK

. HK "
%8 porospdexra. "Kpacuas rparmua https://m.edso0.ru/01ef4556
doTorddekra
99 Hasnenue ceera. Onbith [1. H. bubnuorexa [JOK
JleGenena https://m.edso00.ru/64b4f966
bubmmoreka [{OK
1 B i
00 O/THOBRIE CBOHCTRA HacTil https://m.edsoo.ru/f59cfcec
o1 Eoginﬂ e B:;of;nﬂ. i[gn;a BOJIHBI JI€ Butmorexa LIOK
NI U MCPBI THU
POYIA H pasMepsl obrnia https://m.edsoo.ru/5df8bafl
JIOKAJIN3alnuu JIBI/I)KYHICI/ICH HJaCTHUILIbI
102 KopryckynsapHO-BOIHOBON AyalInu3M bubmorera [IOK
PHYCKYIAP e https://m.edsoo.ru/8ccab62a
Judpakuus 37eKTPOHOB Ha bubmuorexa [JOK
103
KpHCTalIax https://m.edsoo.ru/30dbal8c
104 CHGHZ(bHK: I/gg/[:pe;mi 8 bubmuorexa [JOK
MHKPOMHD TH“ m imﬂ https://m.edsoo.ru/65783dec
Heonpenenéunocrei I'elizenOepra
bu6mmoreka [JOK
105 P
CIICHHE rpaduHecKux 3721 https://m.edsoo.ru/e70195bd
106 Pemtenue pacuéTHbIX 3a1a4 bubmorexa [JOK
p a https://m.edsoo.ru/ee9b3182
K 3] :
107 | "Ocmonst CTO", "Kopmyciynspro- BuGnotexa LIOK
N S PHYCRYAP https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyallu3M
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS BuGmmorexa [OK
108 atoma. [lmanerapnas mozaens aroma

Pesepdopna

https://m.edsoo.ru/312b750a
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bubmuoreka [JOK

109 Hoctynater bopa https:/m.edso0.ru/404dfada
Bunel ciekrpoB. CriekTp ypoBHER bubnuorexa [JOK
110
SHEPrUM aToMa BOJIOPO/Ia https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuorexa [JOK
U3JIyuYCHHE CBETa https://m.edso0.ru/f945d85c
bubmmoreka [{OK
112 Jazep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens sapa
113 I'eitzendepra-Banenko. 3apsin u bubnuoreka [IOK
MaccoBOE YKCIIO sipa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJiMOaKTUBHOTO pacnajia.
CBoiicTBa MOHU3HU €ero
114 W3JTy4YCHHS. BJ‘II/ISII—I;)I/}II;O B Bubnuorexa LIOK
https://m.edsoo.ru/aab98bef
PaAMOaKTUBHOCTH HA KUBBIE
opranusmsl. [lozumerpus
DHeprus CBA3U HyKJIOHOB B siIpe.
SAnepubie cunbl. Jlepekt Macchl
sanapa. SnepHsie peakuuu. SnepHbie
115 pgzKTopiI?Hpoé)neMz - bubmmorexa LIOK
https://m.edsoo.ru/ff1758d0
YIPaBJISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUS AEPHON IHEPTETUKH
Mertomb! perucTpanuu u
UCCIIEIOBAHUS 2IEMEHTApHBIX BuGmmorexa [OK
116 yactull. DyHIaMeHTaIbHbIE

B3aHMO/JICHCTBHUSL. BapI/IOHBI, MC30HBI
1 JICTITOHBI. Hpe,[[CTaBJ'IeHI/IC 0

https://m.edsoo.ru/1ac08a5b
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CrangaptHoil Moaenu. KBapk-
TJIIOOHHAsI MOJIEIIb aIPOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Marepus U TEMHas

bubmmoreka [{OK

17 sHeprus. EnuHcTBO (husndeckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMHUHU. bubnuorexa [JOK
3HaveHHe aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTB 3aKOHOB (PU3UKH
119 U1 0OBSCHEHUS IPUPO/IBI bubnuoreka [IOK
KOCMHUYECKUX 00BEKTOB. MeTO bl https://m.edso0.ru/39c44028
ACTPOHOMHYECKUX UCCIEA0OBAHMI
CoBpeMEHHbBIC ONITUYECKUE
120 TGJIGI::KOHBI PaIOTENECKOTIIBI bubmorera [IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3aH0T0 HeOa. Co3Be3nus
121 ;{pKI;Ie 3B§3I[I>I IUIAHETHI, UX o bubmorexa [IOK
’ ’ https://m.edsoo.ru/aac588eb
BHUJIMIMOE JIBI)KCHUE
Conneunas cucrema. CoJHIE.
122 CoJlHeYHas! aKTUBHOCTb. I/ICHTO‘IHI/IK Bubmmorexa LIOK
) https://m.edsoo.ru/22748eb4
sHeprun CoJIHIA U 3BE3]T
3BE311bI, KX OCHOBHBIC
123 XapaKTEepUCTUKU. /[narpamma bubnunoreka [JOK
"CHEKTPaIbHBIN KIIacC — https://m.edsoo.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIABHOU bubmuoreka [JOK
MOCJIENOBATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BuyTpeHHee cTpoeHue 3BE3 1. bubnuoreka [IOK
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CoBpeMeHHbIE PEACTAaBICHUS O
MIPOUCXOKICHUU U SBOJTIOLIUH
ConHua u 3B€31. DTaribl )KU3HU
3BE3]

https://m.edso0.ru/d09da494

Muneunsii [Iyte — nHama [Manakruka.

bubmmoreka [{OK

126 Tuns! ranaktuk. Y€pHble ABIPHI B httos://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa66ma. Teopus bubnuorexa [JOK
Bosbioro B3peiBa. PenmuktoBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 Macmrabnas ctpykrypa Beenennoii. bubnuoreka [IOK
MeraranakTika https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoo6ieMbl bubmuorexa [JOK
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MIOCTOSIHHBIX MarHuTOB" UK

130 "UccneqoBaHue CBOMCTB bu6mmoreka [JOK
(beppOMarHeTHKOB" MK https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM"
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl Amrepa’ uiau

131 "N3y4ueHne 3aBUCUMOCTH CHJIBI bubnuoreka [IOK

AmMriepa OT CHIIbI TOKa" UITH
"Onpenenenrie MarHUTHOM
WHIYKIIUA Ha OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9
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cuibl Amrnepa"

Du3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue SIBIICHUS

132 ANEKTPOMArHUTHOW MHIIYKIUH'" HITH https://m.edsoo0.ru/c36658da
"OnpeneneHne HHIYKIUH
BUXPEBOI0 MarHUTHOTO NOJs"
®uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue sIBICHUS Butorexa LOK

133 CaMOHHLKIH" it "COopia https://m.edsoo.ru/b8fb6391
MOJEINH 3JIEKTPOMArHUTHOTO
reseparopa"
®u3N4eCcKuil IPAKTUKYM IO TEME

134 "N3mepenue neproaa cBOOOIHBIX bubnuoreka [IOK
KoJIeOaHHUH HUTSHOTO M IIPY>KUHHOTO https://m.edsoo.ru/5d159d35
MAasITHUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME BuGmorexa LIOK

135 "Tpeobpasoanie SHeprih B https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE"
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes Mocie0BaTeNIbHO BuGmorexa [OK

136 COCAUHCHIbIE KOHACHCATOP, https://m.edso0.ru/89dc2d90
KaTYIIKy ¥ pe3ucTop" win
"UccnenoBanue paboThl HCTOYHUKOB
CBE€Ta B LIETIH NIEPEMEHHOI0 TOKa"
DuU3NYECKUN IIPAKTUKYM I10 TEME Butmiorexa [IOK

137 VsyieHite MapameTpos sByKooil https://m.edsoo.ru/b100661a
BOJIHBI"

138 @u3nyecKuil MPaKTUKYM IO TEME bubnuorexa [IOK
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"U3mepenue nokasarens
MpeIOMIICHHUS CTeKIa" UITn
"TTomyyenne n300paxeHHs B
CHCTEME M3 IJIOCKOTO 3epKaya u
JTUH3BI"

https://m.edsoo.ru/42569eal

139

PuU3N4ECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha mpuMepe KHUJIKUX JINH3)" 1IN
"N3mepenue GOKYCHOTO pacCTOSTHUS
paccenBarOIIUX JIUH3"

bubmmoreka [{OK
https://m.edso0.ru/b879fb3f

140

®u3N4eCcKUil IPAKTUKYM IO TEME
"Habmronenne mudpakuum,
UHTEPEPEHIINH U TOJSIPU3ALUH
cBera"

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMMyabCca U SHEPTUU
PENATUBUCTCKHUX YacTUll (110
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bu6mmoreka [IOK
https://m.edso0.ru/63756c47

142

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHo [lnanka na
OCHOBE UCCJICIOBAHHUS
dbotorddexra" wnm "Uccnenopanue
3aBUCHUMOCTH CHIIBI TOKa Yepe3
CBETOJIMOJ OT HaIpsHKEHUA"

bubnuoreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"UccnenoBanue criekrpa
pa3peKEHHOI0 aTOMapHOIo

bu6mmoreka [JOK
https://m.edsoo.ru/ec651ebh8
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BOJIOPOJA U UBMEPEHUE MTOCTOSHHOU
Punbepra”

144

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO
(hoHa ¢ UCTIOJI30BAHUEM
nosumertpa" uinm "Usydenue
MOTJIOIIEHUS OeTa-4acCTHIL
aTrOMUHUEM"

bubmmoreka [{OK
https://m.edsoo.ru/c3dabe6e

145

®uU3NYEeCKU IPAKTUKYM I10 TEME
"HabOmaroneuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHNN JUISI OTIPENEIICHUS
MOJIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBEepHOTO MOTYyIIApUs U
spkue 38E361" Wi "Habmronenus B
teneckon JIyHbl, IJIaHET,
TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH"

bu6mmoreka [IOK
https://m.edso0.ru/1072021e

146

O0o001Ienre ¥ cucTeEMAaTU3aIs
3HaHUH. Posib pu3nKu 1 acTpOHOMUH
B DKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yeJIoBeKa

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

147

O06o00611eHe U cucTeMaTH3aIus
3HaHui. Posb 1 MecTo u3uku u
ACTPOHOMHHU B COBPEMEHHOM

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7¢c
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Hay4YHOU KapTUHE MHUpa

O0001IEeHHUE U CUCTEMATU3ALIUS

3HaHui. Poiib pusnueckoil Teopuu B

(hopMupOBaHUM TPEACTABICHUN O
¢bu3nIecKoil KapTHHE MUPA, MECTO

bubmmoreka [{OK

148 (bHU3MUECKON KapTHHBI MHpa B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O IPUPOJIE
149 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHwuii mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHwuii mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHui 1Mo Teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
OO6o01menre U cucTeMaTu3arus
152 3HaHI/IHI7JI; o teme "CraTnka T;[epz[oro bubmorexa [IOK
" https://m.edsoo.ru/3cca482e
Tena
O06o01eHre U cucTeMaTru3amus
153 3HaHI/IHI; 1o Teme "3aKOHBI ’ bubmmorexa LIOK
| https://m.edsoo.ru/32a4d1a0
COXpaHEHUs B MEXaHUKE
O000I11IeHNE U CUCTEMATH3ALMS
3HaHui o Teme "OCHOBBI bubnuoreka [JOK
154 .
MOJICKYJIAPHO-KHUHETHYECKOM https://m.edsoo.ru/ed440ca8
teopun"
O606HvleHI/Ie U CUCTEMATHU3AIN BuGmmorexa [OK
155 3HaHMM 110 TeMe "TepMoauHaMuKa.

TenmoBeie MaIMHBL"

https://m.edsoo.ru/c63f7c10
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O0600611IeHNEe U CUCTeMAaTH3AIH
3HaHMM 110 TeMe "ArperaTHble

bubmuoreka [JOK

156
cocrosiHus Bemectsa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexoipl"
HAHHWU 110 TEM JICKTPHUYCCK!
" P https://m.edsoo.ru/3bf0def9
rnoJje
0600
158 | swmit o rewe "Mocrommmit Bumonesa LIOK
. https://m.edso0.ru/71453ee6
AMEKTPUICCKHI TOK
006006
159 3Ha(1){HHi/':eli{: :eI;\I/I(e:P{'C’ITjITI/? ZHSESJ?;HHBIX bubmorexa OK
" P https://m.edsoo.ru/3d40077a
cpemax
160 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHu# 1Mo Teme "MaruutHoe moje" https://m.edsoo.ru/3b4c06ae
P i . 0606
161 czzizf;zzp :II; 3Ha}c1)m;1u Eziz;lle bubamorexa LOK
" B " https://m.edsoo0.ru/053e2248
DNeKTpOMarHuTHas WHYKITUS
P i . 0606
162 | cncrevammatan swani no Teve biGmnorera LIOK
1 https://m.edsoo.ru/d6310bfd
"MexaHndeckue Kojieoanus"
P i . 06006
163 cncrevammsat suarni o reve Bumoresa LIOK
" B | https://m.edsoo.ru/5e2bb83d
DIIeKTPOMAarHuTHBIE KOJIeOaHUs
PesepBHrlit ypok. O600IeHEe 1
164 CHCTEMAaTHU3alMs 3HAHUH 110 TEME bubmuoreka [JOK

"MexaHU4YEeCKHE U
3JIEKTPOMarHUTHbIE BOJTHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHeiit ypok. O600mIeHNE 1

bubmuoreka [JOK

1 i 1
05 fHCTeMaT"H SALI SHAHHI HO TeMe https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHEBIH yPOK. O606?I€HH€ u BuGmiorexa [OK
166 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
https://m.edsoo.ru/5bec1c65
"Ocnossl CTO"
PesepBubiit ypok. O60011eHIE 1
167 cUCTEeMaTH3alMsI 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"KopnycKysipHO-BOJTHOBOM https://m.edsoo.ru/f7c59d38
Jyanu3m"
| s dtemer | B 0K
HCTEeMaTH3allks 3HAaHUH 110 TeM
" 1 \ https://m.edsoo.ru/1f511654
®dusuka aToma
Peseprubrit ypok. O6001eHNE 1
169 cUCTEMAaTH3alys 3HaHUH 110 TEME 1 bu6mmoreka [IOK
"du3nuka aTOMHOTO S/pa U https://m.edsoo.ru/905c5ce0
AJIEMEHTAPHBIX YaCTHUIL"
110 | cnommsmsninorme | 1 biorera LIOK
5 https://m.edsoo.ru/2bffb94c
"SneMeHThl acTpopu3uKu"
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBATh HAa MpUMEpax pojib U MeCTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNe:
MaTepuagbHas TOUKa, MHepLHaibHasl cCUcTeMa OTcUéTa, abCOIIOTHO TBEPOE
TE€JI0, UACATBHBIN Ia3; MOJEIH CTPOCHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AIIEKTPUUECKUN 3aps]l — TP pelIeHUN PU3NYECKUX 3a]1a4

10.3

PacnioznaBate pusnueckue sBieHus (MpoIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETUYECKOW TEOpUH CTPOCHHUS
BEIIECTBA U JJEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; Auddy3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHUE KHUIAKOCTEH W TBEPIBIX TeJl, H3MEHEHHE 00bEéMa Tem
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICHCALIMs, TUIABJICHUE, KPUCTAJIIN3ALUs, KUIIEHUE, BJIAXKHOCTh BO3/1yXa,
MIOBBIIIECHUE JABJICHUS ra3a IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYAE, CBS3b
MEXAY IapaMeTpaMH COCTOSIHMS ra3a B M30MPOLECCax; dIEKTPU3ALUs TeEll,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABVKCHHUE, UCIIOJIb3Ysl (bl/ISI/ILICCKI/IC BCJIIMYHHBI.
KoopAauHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CUiIa,
HUMITYJIBC  TCJIa, KHHCTUYCCKAsA OHEPIrudA, IOTCHIUAJIbHAA OHCPIUA,
MEXaHHUYCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBEICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIONIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TeJl M TEIUIOBHIE SIBJICHUS,
UCNOJb3Ys (U3NYECKUE BEJIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBAaJApaTU4YHAs  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, padora rasa, Ko3QQHUIHUEHT IOJIE3HOTO AEUCTBUS
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HaXOJUTh
(GopMynbl, CBSA3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C APYTUMH
BEJIMYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOMCTBA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh — I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(U3NYEeCKUi CMBICT UCTIOJIb3YEMbIX BETUUMH, UX 0003HAYCHHS M €TUHHIIB;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJI C aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3YyNbTaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha H3YUYCHHBLIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnme C BBINOJHEHWEM PpA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KJIIACC

Kon
NpoBepPsieMoro
pe3yJabTarTa
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (hPM3UUYECKOM KapTUHBI MUpa

11.2

Y4YuTEIBAThH IrpaHUlbl TIPUMCHCHUSA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sApa IIpUu pCIICHUA (1)I/I3I/I‘ICCKI/IX 3aga4

11.3

Pacrio3HaBath ¢Gu3uyeckue siBiieHus (IPOIECcChl) B OOBSICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMHUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKA, B3aUMOJICHCTBHE MAarHUTOB, YIEKTPOMArHUTHAST WHAYKIIHS, JCHCTBUE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBeTa, AUCIEPCUs CBeTa, (OTOICKTPUICCKUN
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpea) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHWE W ONTHYECKas CHJIa JIMH3BI, TPH OIHMCAHHUU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU
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OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(M3UYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHHUS MPOBOJAHUKOB, 3akoH [[xoyns — Jlena, 3akoH
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HHAYKOUHU  MArHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300paKECHHUE, CO3/1aBa€MOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCTIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
MPSIMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  OKCIIEPUMEHTAa, Y4eOHO-HMCCIICIOBATEIbCKOW  H
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIBbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/ISI/I‘~IGCKYIO MOAECIb, BBIACIIATH (1)I/ISI/IIICCKI/I€ BCJINYHHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAIbHOCTH MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/ILIGCKOI>'I BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY pacCyXIACHUH C ONOpPOM Ha HW3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHopMaluy, TMOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBOAUTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieueHuss O€30MACHOCTH TIpH  oOpallleHuH ¢ TIpudbopamMu  u
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBHO PACHPENeNaTh 00s3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JJEMECHTAa

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupoze. Haydnele meTonbl
IIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE€ TO3HAHUA MPUPOIBI.
OKCIIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU u
npoueccoB. Hayunble rumnortessl. Dusnyeckue
3aKOHBl W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3aKOHOB. [IpUHIUMII COOTBETCTBHUSA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHUKA

#H#HPar###KUHEMATHUKA
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Mexannueckoe NIBIDKECHHUE. OTHOCHUTENBHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienne, CcKopocTb (CpeaHssi CKOPOCTD,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU HA OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue epeMEILCHUI U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE majieHne. Y CKopeHrue CBOOOTHOTO
ajcHus

2.15

KpuBonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MaTEpPUAIIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHaps 0B, HCITHBIC 1 pCMCHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLICHHUS MEXIY
IyTSAMU, PO ICHHBIMHU TEIIOM 3a




IIOCJIEZIOBATEIbHBIE PABHBIE ITPOMEXYTKH BPEMEHU
IPpU PABHOYCKOPEHHOM JIBJKEHUM C HayaJlbHON
CKOpPOCTBIO, PaBHOW HyIN0. M3yueHue IBUKEHHUS
HIapvKa B BSI3KOM JKMIKOCTH. M3ydeHue IBHKEHMS
Tesa, OpPOIIEHHOTO0 TOPU30HTAIBHO

2.2

H##Par## JUHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. Ilepsbiid
3akoH HprotoHa. HepuuanpHble CHCTEMBI OTCUETa

2.2.2

Macca tena. Cuia. [TpuHuun cynepno3suuu cuil

2.2.3

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHbIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI U cuiia TpeHus nokos. KoapdunueHt
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCUTENIBHO OCH  BpalleHHs.
[1neyo cusbl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka MO HAaKJIOHHON IUIOCKOCTH MOJ JEHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYTrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpYXHUHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue ycClIOBHI paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE
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I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHust nMmiyiasca B MCO. PeakruBHOE
JBUKECHHE

2.3.3

PaGora cunel

2.34

MouHoCTE CHIIBI




2.35

Kunerndeckass »5sHeprus MaTepUAJIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yOpyro nepOopMUPOBAHHO M MIPYXUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H MOBEPXHOCTH
3emin

2.3.7

[loTennmanpHbple 1 HEMOTEHIUAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAJIbHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM HHEprud CUCTEMBI Tel. 3aKOH
COXPAaHEHHUS MEXaHUUYECKOMN SHEePTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JABMIKEHUE  PAKeT,
BOJIOMET, KOTEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue padoTsl. M3yueHue cBa3u ckopocTei
TeJI Npu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

311

OcHoBHbIE TMOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapaktep ABUKEHUS U B3aUMOCHCTBUS
YacTHUII BeIlleCTBa

3.1.2

Mogenu CcTpoeHMsl Ta30B, KUIAKOCTEH W TBEPIBIX
Tedl U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

3.1.3

Macca MOJICKYIL. KomnnuectBo BEILIECTBA.
[Tocrosnnas ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
usMmepenue. [lkana remneparyp Llenscus

3.15

Mojens upaeanbHOTO Trasa. OcHoBHOE YpaBHCHUC
MOHeKYHHpHO'KHHeTquCKOﬁ TCOPHUU HACAIIBHOI'O
rasa

3.1.6

AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei
KHHETUYECKOM DJHEPruu  TEIUIOBOIO  JBUIKCHMS
yactul] raza. [llkana remneparyp KenbBuna

3.1.7

VYpaBuenne Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

3.1.8

I"a3oBble 3akoHbl. M30mpo1ieccsl B HAealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BEI[ECTBA: H30TEPMA,
u30Xx0pa, u3obapa




3.1.9

TexHu4YecKue yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTuueckue paboTel. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Bnyrpennss
SHEPrusi TEPMOJUHAMMUECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPIus 0JHOATOMHOIO MJEAIBLHOIO Ira3a

3.2.3

Buant TEIJIoTepeIauHn: TETJIOMPOBOAHOCTb,
KOHBEKIIUS, W3TydeHHe. TermnoéMKOCTh  Tena.
VaenrHasg  TemIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoaMHaMuKH. IIpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TennoBele  MammHbl.  IIpuHnunel  pencTBuUs
TerioBbIXx MamuH. [IpeoOpasoBaHust sHepruum B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBo#t mamuubl. [{uki
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmommHamuku. HeoOpaTtuMocTh
IpOLECCOB B Mmpupoje. TerioBble JBUraTEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

Texuuyeckue ycTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckne paboTel. M3MmMepeHue yaenbHOU
TEIUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

331

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUIMIEHUEe. YJelbHas TerioTa mnapooOpa3oBaHMUs.
3aBUCHUMOCTh TEMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtajlim3anus. VaenpHas TemiaoTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KATOPUMETP, TEXHOJOTUH TOTYICHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
##HHPar#HH#IJIEKTPOCTATUKA
411 OnekTpuzanusi Tel. ONeKTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 Bzaumonericteue 3apsiaoB. 3akoH Kynona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTth
4.15 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHWY HAIPSHKEHHOCTH 3JICKTPHYSCKOTO TIOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. JusnexTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 AIEKTPOMETD, ANEKTPOCTaTHYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
##Par###TIIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKM B PASJIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOT'O
421 aJIeKTpudecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMma it ydacTka 1enu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHoe, MapaieNbHOE, CMEIIaHHOE




COCANMHCHUC ITPOBOIHUKORB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE MCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
ueKTprYecKou nenu. Koporkoe 3amblkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYMPOBOHUKOB. CBoMcTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIBHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasznmuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPBHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIA JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[Tpaktuueckue padoThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KJIACC

Kon
pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

OJIEKTPOAMMHAMUKA

#HPar#H#MAT HUTHOE I10OJIE. OJIEKTPOMAT'HUTHASA MHAY KW A

4.3

43.1

ITocTosHubIE MAarHuThl. B3aumoeiicteue




IIOCTOAHHBIX MAarHuTOB

MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
[IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN

4.32 UHIYKIMH. KapTrHA JTHHUA MarHATHOW WHIYKIIHH
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHMKA C TOKOM. Kaptuna
JUHUN TOJIs JUIMHHOTO MPSMOTO TPOBOJHUKA H

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE
Cuna Jlopenna, e€ MOIyab W HalpaBlICHUE.

4.3.5 JIBr>KeHME 3apsKEHHOM YacTUIbl B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia

4.3.6 SIBJICHHE IEKTPOMArHUTHOW WHIYKIIAN

4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKLIUN

438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM

o urykiun Oapajest

Buxpeoe snektpudeckoe none. 9IC uHaIyKIun B

4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNATeIbHO B
OJIHOPOJHOM MarHWTHOM I0JIe

4.3.10 [TpaBuiio Jlenna

4311 NunyktuBHOCTH. SABNeHHe camouHaykiuu. 2JC

e CaMOMHIYKIIMU

4.3.12 DHeprus MarHuTHOTO TIOJIS KaTYIIKA ¢ TOKOM

4.3.13 DNEKTPOMarHUTHOE TOJIe
Texuuyeckue ycTpoicTBa: MOCTOSHHbIE MArHUTHI,

4.3.14 AJICKTPOMArHUTHI, JIEKTPOIBUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MoJIS KaTyIIKH ¢ TokoM. MccnenoBanue neiicTBus

4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  ABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIWN

5 KOJIEBAHU S 1 BOJIHBI
#HHPartH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA

Konebarenbnast cucrema. CBoOoaHbIE KOTEOAHUSI.

5.1.1 I'apmonnueckue xonedanus. Ilepuon, dwacrora,

51 amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcK1il MasiTHUK
5.1.3 YpaBHeHMe rapMOHHYECKUX KoJIeOaHUH.




Kunemarnueckoen  IUHAMHUYECKOE  OIMCAHUE
K0JIE0ATEIBHOTO IBUKECHUS

[IpeBpamienue 5SHepruM INpU TapMOHUYECKHUX
kosnebanusx. CBs3p  aMIUIUTYABI  KoJeOaHW

>14 UCXOJHOM BEJMYMHBI ¢ aMIUIUTYJIaMH KOJIeOaHuii
€€ CKOPOCTH U YCKOPEHUS
Konebarenbublit KOHTYP. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJIEOaHHWS B  HJICATHHOM
9.1.5 K0Je0aTeJIbHOM ~ KOHType. AHAIOTHUS  MEXIy
MEXaHHYECKIMH u AIIEKTPOMATrHUTHBIMH
kosnebanusmu. ®opmyna TomcoHa
516 3aKOH COXpaHEHHsS DHEPrHH B  HJICATHHOM
o KOJIeOaTeTbHOM KOHTYPE
Breinyx1eHHBIC MEeXaHUYECKue KOJIeOaHusI.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbiHyxkaeHHBbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.
518 [IepemenHsbIl TOK. CHHYCOMAAIBHBIN ITIEPEMEHHBII
o TOK.
519 MOoOnIHOCTh NMEPEMEHHOIO TOKA. AMIUIUTYIHOE M
h JENCTBYIOIEE 3HAUEHUE CHIIBI TOKA M HAITPSHKEHHS
Tpanchopmatop. IlpousBoacTBo, mepegada u
notpebdieHue ANEKTPUYECKOM SHEPTHUHU.
5.1.10 OKOJIOTUYECKHE  PUCKA  TPU  IPOU3BOJICTBE
o DIIEKTPUIECKON SHEPIHHU. Kynsrypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU
5111 Texnuueckue YCTPOMCTBA: cericmorpad,
o ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpoIepe1ad
[IpakTnueckue paboTHI. Uccnenoanue
3aBUCHUMOCTH NIEpHO0/1a MajbIX KoJieOaHuii rpy3a Ha
5112 HUTH OT JJUMHBI HUTH W MacChl Tpy3a.

HccnenoBanue INEPEMCHHOI'O TOKa B ILCIIM U3
MOCJICIOBATEIIbHO COCIUHEHHBIX KOHJOCHCATOpa,
KaTYIIKHU U pE3UCTOPa

5.2

#H#HPart#HHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS

591 pacrpoCcTpaHeHMsL. ITepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJI1HA BoJHBL. [lonepednsie u
IPOJOJIbHBIE BOJIHBI

599 #HH#HPar###  Untepdepenuus u - audpaxums
MEXaHMUYECKUX BOJIH

5.2.3 3Byk. Ckopoctb 3ByKa. [’ poMKocTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3JIy4€HUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEeKTOpoB E, B 1 v B 3nekTpoMarHuTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3anus, TQpakius,
uHTeppepeHms. CKOPOCTh IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >M€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I PaaruoCBA3N u TCJICBUACHUS.
Paguonokanus. DNeKTpOMarHWTHOE 3arpsi3HEHUE
OKpYKarollen cpeibl

5238

Texnnueckue YCTpOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YyIbTPa3ByKOBas JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaJIuONpPUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHUE CBETa B
omHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUsI CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIIEHUS CBETA.
AOGCOIIOTHBIH MMOKa3aTesb MPeIOMIICHHS

5.3.4

[lonmnoe BHyTpeHHee oTpaxkenue. [IpenenpHbli
yroJ1 MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucniepcus cBeta. Cl0oXKHBIN cocTaB 6€J10TO CBETA.

LBer

5.3.6

Cobuparoiue ¥ pacceuBarollne JUH3bL. TOHKas
nuH3a. OKycHOE paccTOSIHUE M ONTHYECKas Cuja
ToHKOM nuH3bL. [locTpoenune wu300paxeHuil B
coOuparomux U paccenBaromux jgunzax. opmyna
TOHKOH TUH3bI. YBEIUYEHUE, JaBaeMOe JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOII0ICHUS MaKCUMYyMOB U
MUHHUMYMOB B HHTE€PQEpPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakmus cBera. [ludpakiuonHas pemeéTka.




YcnoBue HaOMIOACHUS TTIABHBIX MaKCUMYMOB TIPH
najiecHu  MOHOXPOMATHYECKOTO  CBeTa  Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceera
Texanueckue yCTpOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IPOEKLIMOHHBIN anmapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl ~ONTHKA,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHUS. Uccnenosanue CBOIICTB
e n300pakenuii B auH3ax. HaGroneHue ITucrepcun

CB€Ta

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUM OTHOCUTEIIBHOCTH:
' WHBApHUAHTHOCTh MOJYJ CKOPOCTH CBe€Ta B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH B COKPAIEHUE JUTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3b MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIBl. DHEPTUs MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

#H#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CBs3M SHEpPruu
7.1.1 dboTOHA € €ro YacToTOW. DHEPrusi W HMITYJIbC
dboToHa

OTtkpoiTHe U uccneaoBanue Gorodddexra. OnbITHI

12 A.T'. CroneroBa. 3akousl hoToddderra

VYpaBHenune OiHmTediHa a8 porodddexTa.

7.1.3
«Kpacnas rpanuma» porodddexra

7.1.4 HaBnenue ceera. Onbitel I1.H. JIeOenena

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

716 Texuuueckue yCTpOIiCTBa: (bOoTO3IEMEHT,

Q)OTOHaT‘II/IK, COJIHCYHasA 6aTape;1, CBE€TOOHNO O

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmnbiTel Pesepdopaa mo
7.2.1 UCCIIEIOBaHMIO CTpOoeHMs atoma. [InmanerapHas
MOJIeJIb aToMa

7.2.2 [loctynater bopa. WM3nydeHne U MOTJOLIEHHUE




($oTOHOB TpU TEepexoje aToMa C OHOTO YPOBHS
sHepruu Ha Jpyro. Buael cnextpoB. Croekrtp
YPOBHEW 3HEPIrUU aTOMa BOAOpPOAA

7.2.3

BonHoBeie cBolicTBa yactull. Bomubel ne bpoiis.
KopmyckynsipHo-BostHOBOK  yanusm. Judpaxmms
IEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CrouraHHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YCTpoiCcTBO M TPUHIMIT PabOTHI J1a3epa

7.2.5

TexHUu4ecKue yCTpOMCTBA: CIIEKTPAJIBHBINA aHAJIN3
(cieKTpOoCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOII0ICHUS u perucTpanuu
3JIEMEHTaPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paanoakTuBHOCTH. OnBITH Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PaJUOAKTHBHOTO
n3nydaenusi. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. Bivusaue painoakTUBHOCTH Ha KUBBIC
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWTrpoHa. HykionHas
Monenb siapa I'eiizenOepra — HMBaneHko. 3apsn
sanapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TIO3WTPOHHBIN
OeTa-pacria. ["'amma-uznydenue. 3aKkoH
paZioaKkTUBHOTO pacraja

7.3.5

DHeprus CBsS3M HYKJIOHOB B siipe. SIepHbIC CHIIBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES sA€p

7.3.7

SAnepusiii  peaktop. TepMosimepHBIf  CHHTE3.
[IpoGaembl U NEPCIEKTUBLI SAJIEPHON SHEPTETHKH.
DKOJOTUYECKHE aCTIEKTHI SIAEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIbI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHudyeckue yCTpoHCTBa: JIO3UMETpP, KaMepa
Bunscona, saepHbiii peakTop, aroMHasi bom0a

7.3.10

[Ipaktuyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nmHoro Heba. Co3Be3nusi, sipkue 3BE3MDI,
IUTAHETHI, UX BUJUMOE JBHIKEHNE




8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOI TpyNIBL.
[InaneTel-rUranThl ¥ WX CHYTHUKH, KAapJIUKOBBHIC
mwia"eTsl. Masble Tesa COIHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armochepa. CoiHeqHAs
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHMOCTb, panuyc, TeMIIeparypa, ux
B3aMMOCBs3b. JluarpaMMa «CIeKTpaIbHbIM KIIAcC —
CBETHUMOCTB). 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB) JUTS 3BE3]1 TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

H#HtPar##BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE3 1, ra3a
u ek, llonoxkenune u pawxkenune ConHua B
["anmaktuke. [1nockas u cepruyeckas moacucTeMbl
["amakTrkn

8.8

Tunsl ramakTuk. PanuoranakTMKd W KBas3apbl.
YEpHbIe OIPHI B SAPAX raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xa00ua. Pa3zberanne ranaktuk. Bo3pact u paauyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PennkroBoe u3nyyeHue

8.10

Macmrabnas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH




IMPOBEPAEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenne  ocHoOBOmMoJararOIMMU  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP yMEHHI TPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJMHAMHUKH,
ANEKTPOAUHAMUKH, KBAHTOBOW (M3MKHM Al aHaiu3a U OOBSICHEHHS
SBJIGHUN MHKPOMHpa, MakKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI,  MCHOJB3ysd  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yYMEHHUSI pa3dyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacdy€THBIE 3aJaud C SIBHO
3aJlaHHOM W HEsIBHO 3aJaHHOW (pU3MUecKON MOJENbl0: HA OCHOBAaHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (PU3MYECKHX  TEeOpud  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pELIeHHs 3a7ad, NPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBAaTh  METOJbl  peHIeHHs C  Yy4€TOM  MOJIy4EHHBIX

pE3yNbTaTOB

Pemate kayecTBEHHBIE 3aJauu, TpeOyrOIMEe MPUMEHEHUs 3HAHUN M3
pa3HBIX pPa3/eNoB IIKOJIBHOTO Kypca (HU3UKH, a TaKKe HHTETpaluu
3HAHMM M3 JIPYTHUX MPEIMETOB E€CTECTBEHHOHAY4YHOIO  IMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA

Brnanenue OCHOBHBIMH METOJaMU HAay4YHOT'O IIO3HaHUs,




UCHONBb3yeMbIMU B (DM3MKE: MPOBOJIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHuss (PU3NYECKUX BEMYMH, BBIOMpAs ONTHUMAIBHBIA CIOCOO
W3MEPEHHUsI U HUCIOJIb3YSl M3BECTHBIE METO/bl OLEHKH IOTIPEIIHOCTEH
U3MEPEHUH, TMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PHU3UIECKUX
BEJIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
NOJTy4eHHBIC PE3YJbTAaThl, UCHOJB3Yysl (PU3NUECKUE TEOPHHU, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
Y TIPOBEACHUM HMCCIIEOBAHUI B paMKaxX ydyeOHOTO KCIIEpUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyn0BaHUS

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
MOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3WYECKUMH TIPOIIECCAMH, C TIO3UITUN IKOJOTHUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAHUM, A  TakKKe€  pPa3yMHOM  HCIOJb30BaHUHU
JOCTVMKEHUM HAyKHM W TEXHOJIOTUW IS JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHI, pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OIIEHKH JOCTOBEPHOCTHU NOJydaeMoi nHpopMaluu

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEXKTaJlaKTHUECKONW Cpele; JIBUKCHHS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennou




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

=y -

OU3UKE
Kon
Kon .
pasaena/r IIpoBepsiemMblii 3J1eMEeHT COeP:KAHUSA
3JieMeHTa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexannueckoe JBUKECHHE. OTHOCUTENBHOCTh
o MexaHn4yecKkoro aBrxkeHus. Cucrema orcyéra
MarepuanbHas TOUKa.
G |
Eé€ paniryc-BeKTop:
Flr)=(xle) we ) =(e)),
TpaeKTopIId,
IepeMEIIcHIIE:
112 - - - - = X
= (Ax, Ay, Az),
IyTE.
CroxeHIe HE[}EMEII[EHIIfIZ
A=A + A,
CkopocTh MaTepuagbHON TOUKHU:
. AF -,
U=— =T, ={L}1,.U1,.U_].
At |, T
Ax , .
1.1.3 v =—/| =X/ aHAIOTHWYHO v, =)/, U.==
t—>0

LY

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

Brruncienue NEepCMECIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpaduKy




3aBHCUMOCTH Vx(t)
o . Av -,
YCKD[JEHIIE MAaTepPHAIBEHOI TOHKIL a4 = — =u =
At |y
1.14
Au o, .
a =—=* =(u,)'. aHamorm4HO a, = (v, )", a.=(v.
Af o i
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = x¢ + vyt
X(t)
X
0
+
1.15
\'
(0,4
t
Uy (t) — vg, = const
\'
X




(t)

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:

v (t)=v, +at

1.1.6 a, = const
L}Ex - L{T = 2{":( [IJ _Il]
U -4
HPII ABILARCHII B OTHOM HAIIPABICHIH ITVIE 5= L
CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaACHHMS.
Vi ﬁo
1.1.7 l
Yo o
(0] Xo {-

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa
Ex
g

1

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM JBHIKEHUHU TOYKHU 10 OKPYKHOCTH
2T

=—— =2
w T TV

2




2o
. LleHTpOCTpEMUTEIILHOE YCKOPEHUE TOUKH:

1nc

R
. [lonHOE ycKOpEeHNE MaTepHaAIbHOW TOUKH

TBépnoe teno. [loctynarenbHOE 1 BpalaTenbHOE

1.1.9
JBUKEHHE TBEPAOTO Tela
1.2 JIMHAMUKA
1.2.1 Nuepuuanbubie  cucteMbl  orcu€ra. [lepBblil  3aKkoH




Herorona. [Ipuanun otHocuTensHocTH [Manmnes
Macca tena. IInoTHOCTB BeliecTBa:
m
p= v
p
1.2.2
Vv
m
Cuna. [TpuHUMN Cyneprno3uuyuu CUiI:
FpaBHOLLeﬁCTB = Fl + FZ+- -
F
193 PaBHOJCHCTB
F
1




1.2.4

Bropoii 3akon HeroToHa: mist marepuanbHoi Touku B UCO

-
>

Fl = mal




At
npu

const

Ap = FAt

F = const




—
£y Fy

Tperuit 3akoH HproTOHA [1711 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fy

F
12
1.25
21
3aKOH BCEMHUPHOIO TATOTEHUS: CUJIbI MPUTSIKEHUS MEXKIY
TOYEUYHBIMU MAaCCaMU PaBHBI
mym,
F=6G6—-
R2
1.2.6




Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCHUMOCTbh CHIIBI
TSOKECTH OT BBICOTBI N Haa IOBEPXHOCTHIO ILIAHETHI
pamuycom RO:

GMm

9= Ry + h)?

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

F, = —kx
F
1.2.7 X
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
Fp = uN
F
1.2.8

P

uUN




Cuna TpeHus nokos:

Tp

IA

UN

Koaddunuent tpenus

1.2.9

[aBnenue:

1.3

CTATUKA




—

F
MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpalICHUA:

IM| = FI, roe | — rutedo cubr

-

F
1.3.1
F
OTHOCHTEIBHO  OCH, Tpoxomsamend dvepe3 Touky O
MEPHEHIANKYIIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc cuctemMbl MaTEpUATbHBIX
TOYEK:
? myry + myry+...
rL[.M. =
my + my+...
r
1.3.2 .M







B oaHOpOIHOM TT0JI€ TSKECTH

(g = const)

const)
LOEHTP MaccC T€jia COBIIAAACT C €ro HEHTPOM TAXKECTU

VYcnous paBHoBecus TBEpaoro tena B UCO:

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

1.3.3 .
|E+Fy+...=0
HHt#Par#H#
3akoH [lackans
1.3.4
JlaBnenue B xxuakoctu, nokosmeiics B UCO:
P =P+ pgh
Hit#Par#H#
1.35




pgh

3akoH Apxumena:

-
-

FApx = —F,

BBITCCH

F
Apx
HEHPar###
1.3.6 -
P
BBITECH

€CJIN TCJIO U ) KUAKOCTD IMOKOATCA B I/ICO, TO

FApx = ngBLITGCH




pgVv

BBITECCH

VYcnoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHIV A B MEXAHUKE

NMnynsc MmaTepralbHOM TOUKHU:

p=mv

p
HHHPart
141
m
\Y
I/IMHYHLC CUCTCMBLI TCJI.
HHHPar P =Pt P2t
1.4.2




HEHParH###
1.4.3

3aKOH U3MECHEHUS M COXPAaHCHHS UMITYJIbCA:
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHemHAt + FZBHBIHHAt+' .-




A(




1BHENIH

At

2BHEIIH

At

B UCO , ecnmu

Ap = A(p; + po+...

A(




1 BHELITH

-

-

FlBHeIHH + FZBHeIHH+- ..=0




2BHEIIH

PeakTnBHOE IBIDKEHIE

HEHPar#H#
1.4.4

F
‘?-(x‘

PaboTa cumipl Ha MajoOM MepeMenieHUH:

A=|ﬁ'|-|ﬁf|-c05 a=F -Ax

<(;

D
MOoNHOCTh CHIIBL:

CCJIM 3a BpCM:A

At
1.4.5

At
paboTa CHIIbl U3MEHSIETCS Ha , TO MOIIIHOCTb CHJIBI
A4

P=— =F-vu-coso
ﬂlf Ar—




1.4.6

Kunerndeckast sHEprust MaTepUaIbHON TOYKHU:

mv?  p?
EKI/IH =

2 2m

KHH

mv

2m




3aKOH M3MCHCHUS KHHETHUCCKOM SHECPTUU CUCTCMbI

matepuanbHbix ToYek: B MCO AEkun = Al + A2 + ...

1.4.7

[loreHunanpHas sHEprus:

JJIA ITIOTCHIMAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHI_[_= AErIOTeHL[

12

lmoTeHII

200TEHIT

AE

IMOTCHIL

IloTenumnanbHast OHEPTHUA MaTepI/IaJIbHOfI TOYKHU B
OJJTHOPOJHOM IIOJIC TSKECTHU:

EHOTeHu =myg h




IIOTCHI

mgh

[ToTennmanpHas 3Heprus ynpyro 1eGopMHpOBaHHOTO

TClia.
kx?
E noTeHn — T
E
MTOTEHI]
2
kx
2

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTUH:




Eiex = Essm T Enoresn.
B IICO AE,ex = Azcex enorenn. ca
B IICO AE,ex =0, eC Agcex menorenn cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

15.1

lapmonnveckne  KoyiebaHWsT ~ MATEPUATBHOW  TOYKH.
Ammmutyna u ¢asa konebanmit. KuHemarmueckoe
OINMCaHHE:

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

v(0=x/,

a(d=(v ), =—a'x(t) =a +a'x=0,
IJIe X - CMEIIEHUE U3 PaBHOBECHSL.

JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

X
—kXx,
rae

k = mw?

k
ma

2

. OTO 3HAYHT, YTO




—kx.

OHepreTuyecKkoe ONHCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM PHEPTUN):

-

HH_FE_HE{M_M _

2 2 2 2

CBs3b aMIUTUTYZBI KOJICOAHWN CMEIICHUS] MaTepUaTbHON
TOYKA C AaMIUTHTyAaMu KojJeOaHuil €€ CKOpOCTH W

YCKOPEHUSL:

Upe =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMI:

[Teproa ManbIX CBOOOJHBIX KOJEOAHHI MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 i
T=2n|—
g
[Tepuon cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MasITHUKA!
m
T=2m E
Boinyxknennsle  konebanusi. Pesonanc. PesonaHcHas
1.5.3
KpuBast
Ilonmepeunsle ¥ MPOAOJBHBIE  BOJIHBIL. Ckopoctb
154 pPacIpOCTPAHEHUS U JUIMHA BOJIHBI:

v
A=vT =—
v




Hurepdepentius u nudpakius BOJIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJJVHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
Mogenu cTpoeHHsl Ta30B, XHUAKOCTCH M TBEPABIX TeEIl.
[Iycth TepmoaunHamMuveckas cucrema (Teno) coctout u3 N
OJIMHAKOBBIX MOJIEKYJI. Tor/aa KOJIM4ecTBO BEIIeCcTBA
N m
TN w
\'
21.1 =
N




N
u
m
)
TIe
Ny
N
A
— 4HCI0 ABOTaapo, M — Macca CUCTEMBI (Tena),
U
U
— MOJISIpHAsi Macca BellecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaunmonelicTBrue 4acTHIL BEIIECTBA
214 Huddys3us. bpoyHoBckoe ABHKEHHE




2.15

Monens nneansuoro raza 8 MKT

CBsi3p MEXIy JaBIE€HUEM U CpPEOHEN KUHETHYECKOU
DHEPrUed  IMOCTYNATEIBHOIO  TEIJIOBOIO  JABHXKCHUS

MOJIEKYJ uaeaIbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—-mjquw =—n-| — =—MN-£ .
3 31 2 3

rie MO — macca 0JTHON MOJICKYJIBI,

N
n=—
%4
n
2.1.6 =
\Y
N
- KOHIICHTPALIUS MOJICKYII
2.1.7 AoOcomroTHas Temrepatypa: T =t +273K
Cs3p TeMIiepaTypbl Tra3a €O CpeJHel KHHETHYeCKOn
SHEpPruer TOCTYMATEIbHOTO TEIJIOBOTO JBU)KCHUS €T0
MOJIEKYIT:
2.1.8 (m.p? 3
& =|—— |==kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOIO ra3a B TCPMOJUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMe!

3AIIICI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaieHne U1 BHYTPeHHeIl 3HEPIHH OIHOATOMHC
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

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

2111

3aKkoH ,Z[a.]'H)TOHa I JaBJICHHUA CMCCHU pa3pCKCHHBIX I'a30B:

p=ps+p+..




2.1.12

W3omnporuieccrl B pa3pekeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const ,

uzoxopa (V = const):

P_ const
T

T

p

const

n3zobapa (p = const):
v = t
T = cons




const

I'paduaeckoe mpeacraBneHne u3omnporeccos Ha pV-, pT- u
VT- nuarpammax.

OObeIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIECTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KaduecTBenHas

3aBUCHUMOCTDH IINIOTHOCTH W JABJICHHS HACBIIICHHOI'O IIapa

2113 OT TEMIIEpaTyphl, X  HC3aBHUCHUMOCTH oT 00BéMa
HACBbIOICHHOI'O ITapa
Bnaxnocts BO3yXa.
OTHOCHUTENBHAS BIIaXKHOCTD:
¢ _ pnapa (T) _ pr{apa(T)
pHaCLImHapa (T) pHaCLIIIIHapa (T)
2.1.14




Hachllapa

(M

napa

M

HacCbllIIIapa

M

napa

M




2.1.15

H3MeHeHne arperatHbiX COCTOSIHMM BEILECTBA: UCIAPEHUE

U KOHACHCal s, KUIICHUEC XKUAKOCTHU

2.1.16

H3MeHeHne arperatHpiX COCTOSIHMM BEILECTBA: IUIABJICHUE

" KpUuCTaJlJIn3alusa

2.1.17

[IpeoOpazoBanme sHEPrUu B (ha30BBIX MEPEXOaaxX

2.2

TEPMOJINHAMUKA

221

TertoBoe paBHOBECHE U TeMIIepaTypa

222

BnyrpenHss sHeprus

2.2.3

Terlonepenaya Kak cHoco0 W3MEHEHHsS BHYTpPEHHEH
sHepruu  Oe3  comepuieHuss  pabotel.  KonBekuws,

TCILIOMMPOBOAHOCTD, U3JTYUCHUEC

224

KonnuecTBo TEIIOTEL.
V nenpHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VYnenpHas Temnora nmapoodpazosanus L: Q = Lm.
VenpHas TermoTa miaBieHus A Q = Am.

VY aenpHas TermioTa cropaHus Toruea g: Q = gm

2.2.6

DnemeHTapHas paboTa B TEPMOIMHAMUKE:

A =pAV

pAV

Bbruncnenne paGotsl mo rpaduky mpouecca Ha PV-

AuarpaMme

2.2.7

[IepBeIit 3aKOH TEPMOAMHAMUKH :

Q12 =AUy, + Ay = (Uz - Ul) + A,




12

AU

12

12

(U




12

Anna0ara:
Q12 =0= A, = (U; — Uy) =AUy,

12

12

(U




AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunnumne! gerictBus TernoBbix mamuH. KIT/I:
n:Aﬂm :“-HJI'P‘_|“-1M| |‘-—X.1II'[|
MakcumansHoe 3Hauenue KII1/. [ukn Kapho:
T.. —T. T
2.2.10 maxn =g, =—0 —— =1-_3=
Tars Ty
YpaBHEHHE TEIUIOBOTO OajlaHca:
Ql + Q2 + Q3+: 0
Q
1
2.2.11
+
Q




3
+
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

311

ONekTpu3zanusa Tel W €€ MPOSBICHUS. JIEKTPUUECKUU
3apsaa. [Ba Buma 3apsima. DiIeMEHTapHBIN AJIEKTPUUECKUN

3apsi1. 3aKOH COXPaHEHUS IEKTPHUUECKOTO 3apsiia

3.1.2

Bzaumopericteue 3apsinoB. Toueunsle 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJ/IHOM BEIIIECTBE C TUAICKTPHUUCCKOM

IIPOHUIIACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.1.3

9J'IeKTpI/I‘IeCK06 none. Ero neiictBue Ha QJICKTPUYCCKUC

3apsbl

3.14

Hanpsyk€HHOCTB IEKTPUYECKOTO TOJIA:

>

. F

qnp06HLn71




IPOOHBIH

Ilome ToueyHoro 3apsaaa:

q

Er:kr—z




OJITHOPOJHOEC II0JIC:

E = const.

const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX MOJICH

HOTGHHI/IaHBHOCTB QJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHUE:
A1 = q(¢1 — ¢2) = —qAp = qU.

315 12

q(¢




—QA¢
qu.

[ToTenuuanbHas SHEprus 3apsjga B DJIEKTPOCTATHUYECKOM

TI10JIC:
W =q¢
W
a¢
A=—AW
A
—AW

ITorenuman QJICKTPOCTATUYCCKOT'O TTOJIA:

w

Pty




CBs3b HaprDKéHHOCTI/I IMOJIA U Pa3HOCTH MOTCHIUATIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaTuueckoro mosst: U = Ed

3.1.6

[IpuHIHN cyneprno3uIuy 3IEKTPUYECKUX TTOJIEH:

E=E1+E2+,¢ =¢1+¢2+




3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM II0JIC.
YcnoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA

Et=0




0

, BHYTPH Y Ha IIOBEPXHOCTHU IIPOBOJIHUKA (p = CONSt

318 JA3neKTpuKu B AIIEKTPOCTATUIECKOM noJe.
JlmanekTpuyueckasi MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 21eKTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U
C
U
q
3.1.9

:‘)HGKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpA:

€S
= 4 :gCO

E€




eC

3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB!

q= q1+q2+...,U1 = UZ =---rCnapann_C1+C2+---




napamt

IlocnenoBaTenbHOE COSIMHEHNE KOHACHCATOPOB:




U=U1+U2---,q1 =dq; =...,

IO0CII







3.1.11

DHeprus 3apsyKEHHOT0 KOHJEHCATOpa:
_qUu _CcU* ¢?
¢ 2 2 T2

qu

Cu




2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

Cwuia Toka:
1=24
3.21 Aty 0
ITocTosuubli TOK: | = const
Jliis mocTostHHOTO TOKA ( = It
322 VYCIIoBUS CYIIECTBOBAHUS 3JICKTPUIECKOTO TOKA.

Hampsoxenne U u SJIC E

3.2.3

3akoH OMa Juisl y4acTKa LeMu:

I_U
"R




DIeKTpUYECcKoe

COIIPOTUBJICHUC.

3aBHUCUMOCTH

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CcedcHHS. Y IeIIbHOE COITPOTUBJICHUEC BCUICCTBA.

l
R=p§

R
3.2.4 p

S

|

Hctounuku Toka. 9JIC uctoyHuka Toka:

E — ACTOpOHHHXCHJ’I
q

3.2.5 E




A

CTOPOHHUXCHII

BrHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3axon OMma 11 OJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lemnu:

E=IR +Ir, otkyna

Rr
3.2.6




3.2.7

[TapannenbHoe coeMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,

1 1.t
Rnapann Rl RZ

napat




HOCHeI[OBaTeHBHoe COCAMHCHHEC IIPOBOJHNKOB!
U=Ul+U2+..,11=12=..,
RI'IOCH = R1 + R2+ .-

IIoCJ1




3.2.8

Rt

Pabota anexrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenmna:
Q =I°Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=Ft




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

TemioBast MOIITHOCTD, BbIIEsIeMasi HA PE3UCTOPE:

P=PR=2=1U
R

MoimHoCTs HCTOUHMKA TOKA:

3.2.10

CBO60,Z[HBI€ HOCHUTCIIN SJICKTPUYCCKUX 3apsA10B B
IMPOBOAHHKAX. MexaHu3MBbl IMpOBOANMOCTH TBép)ILIX
MCTAJIJIOB, pAaCTBOPOB M PACIlNIaBOB J3JICKTPOJIMTOB, I'da30B.

[TonynpoBoanukw. [1os1ynmpoBOAHUKOBEIH 10

3.3

MATI'HUTHOE ITIOJIE

3.3.1

Mexanndeckoe B3aUMOICHCTBHE MAarHuToB. MarauurtHoe
noie. Bexkrop  MarHuTHOM — mMHaykuuu.  IIpuHnun

CYNECPNO3NIUH MAI'HUTHBIX MOJICH:

B = Bl +Bz+...




JInaun HHAYKIIUU MAr"dvuTHOI'O IIOJIA. KapTI/IHa JIMHAN
HHAYKIIUU MardimMTHOIO I10JIA I10JIOCOBOT'O n

HO,Z[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpIT 9pCTezLa. MarauTHoe MoJe IIpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUAHN HHAYKIIUU MAr"tuTHOI'O IIOJIA JJIMHHOTO
mpsaMoro IIpOBOAHHKA n 3aMKHYTOT'O KOJBLEBOTO

IMPOBOAHUKA, KAaTYIIKH C TOKOM

3.3.3

Cuna Amnepa, €€ HallpaBJICHHE U BEJIMYUHA!

F, = IBlsina




IBlsina
, TJIE 0 — YTOJI MEX/Iy HAIPaBJICHUEM ITPOBOJHUKA M BEKTOPOM

-

B

3.3.4

Cuuta JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Frop =1 q | vBsina

Jlop

|qlvBsina
TJI€ 0 — YTOJI MeXAY BEKTOpaMHU

>

v

{4




. I[BI/I)KCHI/IG Sapﬂ)KeHHOﬁ JaCTHULBI B OJHOPOAJHOM MAariHuTHOM
I10JIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

[ToTok BeKTOpa MarHUTHOM MHTYKIIUH:

® =B, S = BScosa

(6))
B
n
3.4.1
S
BScosa
7i B
o/
G729
3.4.2 SIBnenue snexkrpomaruuTHOM MHAYKIMHU. D/1C nnayknuu
3aKOH 3eKTpOMarHuTHOW nHayKkuun Papanes:
AD
3.4.3 E =—— :—(I:li,
At Af—)
\1\? 'n’
3.4.4

Sy




OJIC uHAyKIUY B IPSIMOM TIPOBOIHUKE JUTUHOI |,

ABMIKYHIEMCS CO CKOPOCTBIO

-

1%
\'}
(v L1)
(
\'}
1

)

B OJTHOPOJJTHOM MarHUTHOM TioJie B:
| E; |I= Blvcosa

Blvcosa




, TJIe 0. — yroJl MeXxay BeKTopoM B u Hopmaiibio

1

K IIJIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLBL

-
-

lnv

; €CIIn




B
, U
v
\'
TO
| E; |I= Blv
|E
i
Blv
3.4.5 [IpaBuiio Jlenma
NHayKTHBHOCTB:
L 0))
]
L
3.4.6 =
I




, uma © = LI.
Camounaykiusa. 1C caMOUHyKITUU:

A
E. =— EL =—LI'
s

3.4.7

3Hepr1/1${ Mar"ivuTHOTIO ITOJIA KaTylIKHU C TOKOM:

W_LIZ
L=
W
L
2
LI
2

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUA 11 BOJIHbI

351




KoneGarenpupiit koHTYp. CBOOOIHBIE IEKTPOMArHUTHBIC

KOH€6aHI/I$I B UACAJIbHOM KOJI€6aTCJII)HOM KOHTypel
[ q(1) =g, sin( ot +@,)

]I['r:] =q;=mjmms['mr+q}ﬂ:] =]__ cos(wf +q,)

®opmyna TomcoHa:

T =2nVvLC
T
2
LC
, OTKyZa
2T 1
W =—=—
T VLC
w
T

2




LC

CBs3b aMIUTUTYIBI 3apsijia KOHJACHCATOpa C aMIUIUTYI0H
CHJIBI TOKAa TPHU  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

KOJICOaHUIX B UACATLHOM KOJIeOaTeIbHOM KOHTYpPE:

Qe = —

()]

3aKoH COXpaHCHHUA SHEPIruu B UACAJIBHOM KOJIEOATEILHOM

35 KOHTYpE:

3.5.3 BoinykeHHbIe 3NIeKTpoMarHuTHbIE KosieOanus. Pesonanc
Ilepemennbiii  TOK.  Ilpow3BoacTBO,  mepemaya  H
noTpedlieHne NEKTPHUUECKON SJHEPTUU

o4 cut Lr* cut LI’

+ = mE = M= — const.
2 2 2 2
CsoiicTBa AIIEKTPOMATrHUTHBIX BOJIH. B3anmuas
3.55 OpUEHTAIMsl BEKTOPOB B JJIEKTPOMArHUTHON BOJHE B

BaKyyMe:




E1Bl1lc

E
1
B
1
c

356 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

36.1 [IpsimonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOU
cpene. Touyeunslit uictounuk. Jyd cBeta
3aKOHBI OTpaKEHUS CBETA.

a=p

a

3.6.2

alp

S




3.6.3 [TocTpoenue n300pakeHUH B IIIOCKOM 3epKaje
3aKOHBI IPEJTOMIIEHUS CBETA.
[Ipenomiienue cBera:

n,sina = n,sing.
n
1
sina
n
2
3.6.4 | sinp.
AOCOTFOTHBIN MOKa3aTeb MTPEIOMIICHHS:
c
Nyge = —
abc v
n

abc




OTHOCUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
n, v

n
OTH ny v,

OTH




Xon my4den B IpU3Me.
1"1 = 1"2 - H].}'l = Hz?.:
CoOTHOILLIEHHE YacTOT U COOTHOUIEHWE JJIMH BOJH IpU

Iepexoa€ MOHOXPOMATHUYCCKOIO CBETa 4YCpPE3 I'pPaHULY

pasaciia AByX OINITUYCCKUX CPCI:

ny<hy n,
oy E
[lonHOE BHYTpEHHEE OTPAXKCHHUE.
3.6.5 IIpenenbHbIii yroil oJIHOro BHYTPEHHETO OTPasKEHUS:

. 1 np

Sinay, = —=—

Nomm ny

Sina

1P




OTH




CoOuparomue W pacceuBarolIUe JHH3BL. TOHKas JHH3A.

DOKYCHOE pACCTOSHUE U ONTHYECKAs CHUJIa TOHKOW JIMH3BI:

1
D=-
F
D
3.6.6
F
1
®opmysia TOHKOH JIMH3BI:
1 4 1 1
d f F
d
3.6.7
1




r=2-
===

v

yBeHI/I‘IeHI/Ie, JaBac€MO€ JIMH30U:

| f 1
d




Il

d T~

A"

F\ h
f

h

B ciyuae paccenBaroniei JuH3bI:

1
DO = F =—0,
D

3.6.8




Il




Xox myda, MPOLIEAIIEro JIMH3Y 0] IPOU3BOJIBHBIM YIJIOM
K €€ rnaBHOM onrtuyeckoi ocu. Iloctpoenue nzoOpakeHuit
TOYKH U OTpE3Ka MPSAMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMaXx

3.6.9

doToanmapar Kak onTtuueckwit mpubop. [nmaz  kax

OIITUYCCKasA CUCTEMA

3.6.

WNnrepdepennuss cBeta.  KorepeHTHble  MCTOYHHKH.
VYcnoBust HaOmooeHUsT MakKCUMyMOB M MHHUMYMOB B
WHTEpPEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX

KOTCPCHTHLIX HCTOYHHUKOB!

A
MAKCIIMYMET — A= Em:: m=0,£1.+2 +3

e

"
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,£1,+2.+3

e

3.6.11

Hudpakumst cBera. [(udpakumonnas pemérka. YcioBue
HAOMIOJICHNUS] TJABHBIX MAaKCHMyMOB TIpU HOPMaJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOIro CBeTa C JUIMHOM BOJHBI A

Ha pemérky ¢ nepuoaom d:

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

dsing

mA,




3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M

411 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®doToHBI. DHEprHs GOTOHA:
E=hv= he _
=hv=—=pc

E
hv

4.1.2 -
A

hc




pc

Nmnynbe dpotona:

hv




413 ®otorpdexr. Onwvitet  A.I.  CromeroBa.  3aKOHBI
o dboTorddexra
VYpaBHenue DitHuTeitHa 115 poTtoddpdexTa:
EcbOTOHa = ABbxona + Eumax
(dbortona
ABBIXO1a
414 +
KHHMAax
rmue,




hv

¢dhoToHa

hc

ABI:IXOL[a = hvxp =

BbBIXO/Ja

Kp

hc

Ao

Kp




Kp

hc

KHHMax

mv

max

EKI/IHmaX

_ MV%max

=e U3an




eu

3aIll

415

[laBiienue cpera.
JlaBneHne  cBerta  HA  TOJHOCTBIO  OTPAXKAIOLIYIO
IIOBEPXHOCTh M HAa  MOJHOCTBIO  MOIJIOHIAIOLIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[InanerapHas MOJeIb aTOMa

4.2.2

[Toctynater bopa. M3nyuenue u norsomenne GOTOHOB MPHU
Mepexo/ie aToMa € OJJTHOTO YPOBHS SHEPTUU HA IPYTOM:

hv _ e [E, —E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

—13,69B
E, =22 4123 .

n*

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moznens snpa I'eiisenOepra — MiBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H3o0T0mEI

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A~ A4 4
- X—7,Y+,He

bera-pacnap.




DJeKTpOHHBIN B-pacman:

A A 0., ~
7 X—= Y+ je+v,

[To3urponnsIii B-pacnan:
A A 0= ., o,
sX—= Y + j€ TV,

l'amMmma-uznyuenue

4.3.3

3aKOH paJiMOaKTUBHOIO pacnajia:

—t
N(t) = Ny # 2T

N()

HYCTL M — Macca paguoOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =my* 2T




m(t)

4,34 SnepHbie peakiuu. Jlenenre u CUHTE3 SAEp




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKUE MATEPUAJIBI VIS YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






