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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TNOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammbsl BocnuTanusa W KoHuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COIepKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arOUIUXCA.
[Iporpamma 1o ¢usuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca (Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAMMBI JJIA MPOJODKEHHS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrIyOn€éHHOM  ypoBHe). HaydHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOnEéHHOM YpOBHE, SIBISIETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMS Kypca (QU3MKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkanue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma mo ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANYECKUX



MOJXOJJOB K MpEenoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MpPHUPOJbI, BHICTyIAs B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LLkonpHbIi Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHMOIOTrHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
IpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBAaHUE YMEHHUM NMPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €T0 TOCTPOEHUSI.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (U3HKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (U3UMKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaonon nanpasnennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO 3KCIIEPUMEHTA KaK
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MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lms yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPHUMEHTA,
BKJIIOYAIONIETO (PpPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U paOOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
IPaKTUKyM mpoBoAuTcs au00 B kKoHue 10 m 11 kiaccoB, nub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUH B KaXJOM M3 3THX KjaccoB. BTtopoit cmoco60 — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX pabOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom mon padotamu
IPaKTUKyMa NOHUMAETCSl CaMOCTOSITEIbHOE UCCIEI0BAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme mno (¢usnke cUCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IUMHBIM MepedHeM. Bribop
TEMaTUKHU JJI1 3THX BHJIOB YYECHHUYECKUX MPAKTUUYECKUX PAOOT OCYHIECTBISETCS
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENAETCA PEUICHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3agad. Ilpu 3TOM 1715 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3QITAHHOM W HESBHO 3aJIaHHOW (DU3WYECKOW MOJEIIBIO, TTO3BOJISIONINE MPUMEHSTh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ KayecTBEHHBIX 3a/1a4y
NPUOPUTETOM SABJISIFOTCS 3aJaHusl Ha OOBSICHEHHE/NMpelcKa3aHue NPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
buznyecKoil MoAeNu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUECHUI0 Y4eOHOTo TMpolecca Kypc (PuU3MKU YriIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere (U3NKK JODKHO OBITH HEOOXOIUMOE
nJabopatopHoe O0OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme IO
bu3MKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCcTpalMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHLIKAIIOM MHUHUMAJIbHOM  JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJIEIOBAHMUSI  M3yYae€MbIX  SIBJIGHUA M  MPOIECCOB, AMIIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.



JlaGopaTopHoe 00OpyIOBaHHME MJII YYCHHYECKHX TMPAKTHYECKUX pPadboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJarmommxcs. TeMaThdeckue KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3KUKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHHE UWHTEpPeca M CTPEeMJICHUS OOydYalomMXcd K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYXKAOIINUM SIBJICHUSIM;

(opMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HUS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUNA O POJAU (PUMKU I PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JaynbHeleMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl pelieHneM CIIEeIyIoMX 3a1ad B
nporuecce U3ydeHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
buznyecKkux SIBICHUW B MPHUPOAC WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] pPAa3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil MozeNblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSIM 3aJayd, B TOM YHCIE 3aaay
WHKXEHEPHOI'O XapaKTepa,

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLLYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanud HHPOpMaIu,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;



CO3JJaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHOM AesSTENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaEeTCs OOYyYAIOUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yriyOna€HHBIA YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
IpOBeNCHUs J1a0OpaTOPHBIX PabOT M OMNBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MoO3HaHUS U
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBICHUI.

OKCIEpUMEHT U TEopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (pU3HKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIWMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WACalbHAS >KUIKOCTb, HJCANbHBIN Ta3, TOYECUYHBIH
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOpHs.

Pons u mMecto Qu3nku B (OPMHUPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue MaTepuasbHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. Ilepmom m vactora oOparieHus.
[leHTpocTpeMUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIOMETP,
NBIDKEHUWE CHaApsAOB, LIEMHbIE, IlIecTepéHYaTble W pEeMEHHBIC Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUsl KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

Nnnroctpanus mpeaebHOro nepexo/ia U U3MEpPEeHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenue aBukeHUs Tena, OpPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpapieHue CKOpOCTH NIPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEM NBHKEHUSI OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yueHre HEPaBHOMEPHOTO JABUXKEHUS C IETbIO ONpEeICHUS MTHOBEHHOM
CKOPOCTH.

H3mepenne ycKOpeHus MpU MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JIBH)KCHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIDKEHU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOM Ta0OPATOPHH).

N3yuenne nBWXKEHUS TeJla, OpPOIIEHHOrO0 TroOpu30HTaIbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOW 3aBUCUMOCTH MEXKIY JaJIbHOCTHIO
noJI€Ta U HAYAJIbHOW CKOPOCTHIO Tea.

W3yyeHne NBWKEHUSA Tella MO OKPYKHOCTH C TOCTOSSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Mepuojia oOpalieHus KOHMYECKOro MasiTHUKA
OT €ro MapaMeTpoB.






Tema 2. /lunamuxa.

IlepBbiii 3akoH HprotoHa. MuHeprmaneHble cuctemsl oTcyéra. [lpumHnmn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoi 3axoH HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMpOTHL. JIBMKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Tema, nBMXKyiierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIA TPECHUS
nokos. Koaddurment tpenus. Cusa CONPOTUBICHUS NPU JABUXKEHUM Tejla B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eCcKkre YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu.

HabGmronenue nBrKeHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CHWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YNIbTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npAKMUKYM.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Mo
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHlI.
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HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucumocty F,(N).

HccnenoBanue nBrkeHHs] Opycka MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEPAOro Teiaa. MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpamieHus. llnedo cumsl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KpaH, peIIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJlda, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibC CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX TOJISX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOoOIHOCTH CUJIBI.

Kunernueckasi »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.
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[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHass >HEprus.
[TorenuuanbHast SHEpTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrusl Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPAHEHHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymM s UACATbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PadOTHI.

B3anmHble NpeBpalieHUs] KMHETHYECKOM M TMOTEHIHAIBHOW SHEPrUM IpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAILHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenre paOOTHl CHJIBI TPEHUS MPH JBWKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi pu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBIWKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL BellecTBa. Monenn CTpOeHHs TIa3os,
KUJKOCTEH U TBEPIBIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ m3mepenus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasza JIBHXKYTCS XaOTHUECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omnponeccsl B
UJcabHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
MOCTYINATEILHOTO TEIJIOBOTO JIBIXKEHUSI MOJIEKYJl HJICaIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW dHEPTUEH MTOCTYNATEIbHOIO TEIIOBOTO IBMKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAJIOB.

Jlemoncmpayuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IpuTsKEHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeToK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccmemoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOTO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHHE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIMIHMX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, ONMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TepmoauHamuku. (CaMONpOHM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue it BHyTPEHHEH SHEPIrUU OJHOATOMHOIO MAEAIBHOTIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboTel 1o rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHHs  BHYTPEHHEW  3HEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCcTBAa. YpaBHeHMe Maliepa. YaenpHas TEIUIOTAa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TEmIOTHI mpu Teruonepenade. Illondarue o0
aauabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHUS  BHYTPEHHEH  JHEpPruu
TEPMOIMHAMHYECKOU CHCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKHM JJI1 PABHOBECHBIX IPOLECCOB: Yepe3
33JJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJWHAMUKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOTHBIX MTPOIIECCOB.

[TpuHuMIe! qeicTBus TerioBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyecknue yCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHl: XOJIOIUIIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOT0 TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» M SJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUTKOCTEM.

Tema 3. Acpecammnwie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamwms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO IMapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpucraimmsanus. YJIEIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue XKUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIE€OAHUM YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MMEPEX0ax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKkeHHE. Kod(DPUIIMEHT NOBEPXHOCTHOTO HATSKEHHS.
Kanumnsipasie sBinenus. JlaBiaeHue noa MCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunienune. Kunenue npu moHM>XKEHHOM JIaBICHUH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.
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KanwnsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEILECHUH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. dnexmpuueckoe noine.

OJekTpu3aus Teln W €€ MpOosBICHUA. DJEKTpUYeCKnd 3apsa. [[Ba Bupaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyHPOBOIHHKHU.
DOneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AJIEKTPUYECKOIrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE ose. Ero AeicTBUE HA DIEKTPUUYECKUE 3aPsiJIb.

Hanpsok€éaHocTh  anekTpuueckoro  moiisa.  [IpoOuwiid  3apsa.  Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspbkeHue. [loteHnumanpHass SHeprus 3apsga B DAJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEpHO 3apsbkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JMHWN HANpsHKEHHOCTH OJTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPAI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTpOCTAaTHYECKAA 3aIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJTACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apsXKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyeckKull mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CymecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsokenue U n O/1C é.

3akod OMa U1l ydacTKa LEMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBiE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.
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PaGota snextpudeckoro Toka. 3akon J[xxoymns—JIeHa.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBaHye CMEIIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJ[C raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICTH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTh COINPOTUBIECHUS] METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.
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DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CoOcTBeHHass OpUMECHasT  MPOBOJUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKUN TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAHMOJ, TajbBaHUKA, papUHUPOBAHHWE MEIH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE NMPOBOAUMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Pu3nvecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAaHUEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3YecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbId (DaKT, rumotesa, (u3MvecKass BEIUUYMHA, 3aKOH,

19



Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CJIIOKEHNE BEKTOPOB.

Bbuonocusa: mexanudeckoe JABU)KEHHUE B XKUBOU mpupoze, n1uddys3us, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Ccpeibl,
yTHIM3alus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KaTWJUISIPHBIC SIBICHUS B IIPUPOJE,
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJSpHAas Macca, II0Jy4YeHHME HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B, )KUAKAE KPUCTAJUIBI, DIEKTPUIECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaJbBAHUKA, JIEKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
Y4E€T CYXOrO M IKUIAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHUHU
(KpOHILUTEHH, peméTyarble KOHCTPYKIUN), UCIOIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3zopas3psiiHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPHUOOPHI, T'AJIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBUEe TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nose B Beuiecte. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.
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TexHndeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH HOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBMXEHHS MyYKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOU3ZMEPUTEIBLHOIO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHKOB.

HccnenoBanue AeMCTBUS HOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
naaykuun. OJIC wHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papanes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTylllka WMHIYKTMBHOCTM B LENU MOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4b, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUM B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Hccnenoanne 3aBucumoctd OJC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.
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IIpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHHE CaMOMHIAYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanre sIBICHUS] CAMOUHAYKIIWH.

COopka MOJIeNu AIEKTPOMArHUTHOTO FeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYeCKO sHepruu). BriBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOanuid. Ilepuonm Manbix CBOOOIHBIX KOJIeOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOIEOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch kK0ae0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanne KojebaHWi Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS PHEPTUU MPU KOJICOAHUAX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.
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W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHI HHUTSAHOTO W MIPYKHUHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBM)KEHUS TEJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaAHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KoneOatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCATOpa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM K0JIeOaTEIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHYyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEHCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanpupiii  Tpanchopmarop. IlpousBojacTBo, mepemauya U MoTpeOiIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jemoncmpayuu.

CB0OOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcHuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenb 31eKTPOMAarHUTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.
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Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHblE 0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTpPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTepdepeHIus u
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalKs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHnus u qudpaKius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBS3U U TeNEeBUACHUS. Painonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHU4ecKue yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
yJIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJAO0IbHBIX BOJH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiiuid MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro NpUuMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TTOJSIpU3als, TudpaKiys, UHTephepeHITHs.

Oo6HapyxeHue nHQpPaKpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKmMuUKym.
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M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cera.
To4yeyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CiioxkHBIA cocTaB 0€lI0ro CBeTa.
IBer.

[TonmHoe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue u pacceuBaroiiue JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosiHUus TOHKOM cepruyeckod JIMH3BI OT €€ TE€OMETPUU U OTHOCUTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa ayda, MPOLICANIETO JUH3Y IO0J ITPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCIoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonsapuzanus ceera.

TexHn4ecKkrue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETro OTpaxkeHus. Mojieinb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONMApaLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBONCTB N300paKEHUH B JTMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

HaGmronenune natepdepeHnm cBera.

HaOmrogenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHue nokazaresns npeioMJIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BeliecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSTHUS paCCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[Tonmyyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHInn 1 MOJISIpU3aIii CBETa.

N3yuenue noyisipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

Habmronenue qucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM

PELIETKMY.
Pa3znes 6. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIHHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIEIIMAJIbHOW TEOPUM OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHa.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndeckui IKCIIEpUMEHT, J1a0opaTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Pasznea 7. KanToBas gpusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cmemieHuss Buna. 'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoTodPdekra. YpaBHCHHE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pasMepbl 00ONACTH JIOKAIM3alMU JBWXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENEIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe HcciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PEe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornounieHue GOTOHOB MpU NEPEXOE aTomMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Bunel ciektpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCcTpoHCTBa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

Habnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HabGnronenue IMHEH4aToro CuekTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyyeHue.

3aKOH paJMOAKTUBHOTO pacrana. PaguoakTUBHBIE HM30TONBI B MOPUPOJIE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIi QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AJIEPHON DHEPIETUKH.

Metoasl perucTpali U UCCIIEI0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CrangaptHoi Moenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnunHcTBO Qusnueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTPOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHnne noriomeHus: OeTa-4acTUIl aTFOMUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.
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Otanbl pa3BUTHs acTpoHoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (MBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EPHAsE aCTPOHOMMUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CosiHLA U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «creKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE H3TydeHHE.

Macumtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJIa30M C HCIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmrogenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOIICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHusi (GU3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPENTHOCTH W3MEPEHHUI (PHU3NYECKUX BEITUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMATUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouiee MOBTOPEHUE.
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OO0o0uIeHNe U cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKAY», « DIEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CIHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHTHI aCTPOHOMHUH U aCTPODUZUKIY.

Ponp ¢u3uku ®uw acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSACHUTEIIBHOM U MPOTHOCTHYECKOM  (PyHKIWI
busnueckoil Teopuu, poiib GU3NUIECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHHI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaAHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pumyeckas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIE€CTBO. BEKTOPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
ompeiesIeHHe IOMAaU TIOCKUX GUryp u oobeéMa Ted.

Buonozcun: >nektpuyeckue SBIEHUS B KUBOW MpUpoOnE, KoyieOaTelabHbIC
JBWKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoJeE.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON pEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoJBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOTo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
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NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbIE
IPUEMHHKH, sJIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

31



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duznka»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlleCcTBa, pacUIUpeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOILECCE PEeaTn3ali OCHOBHBIX HAIPaBICHUU
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMSA:

e c(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIMM  OOydYaromierocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIICYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBJIeHHUM B  00Opa30BaTeIbLHOM
OpraHu3alyy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHUMBOJAM, JOCTHUKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CIOCOOHOCTH OLICHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIOYAs JCTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:
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UHTEpEC K pa3imyHbIM chepam mpopecCHOHATBHON JAEITSILHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIei mpoeCCHu U peatn30BbIBATh COOCTBEHHBIC
KMU3HCHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKSHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa ACATEIbHOCTH SKOJOTHMYECKON HAmpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JJornueckue J1eficTBUA:

CaMOCTOATENFHO  (OopMynUpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TENU JCATEIHHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPUH HX
JIOCTHIKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3YeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNBTATOB LIEJSIM, OIIEHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIILICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUA:
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BJIa/IETh HAyYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznyeckoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIILCKOM M MPOEKTHOM
JeSITETBHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIepKaHusl, MPUMEHEHUIO PA3INYHBIX METOAOB MTO3HAHUS;

BJIaJeTh BUIAMU JEATEIHHOCTU 10 MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3a/audy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAIIM3UPOBaTh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh WX JTIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30OBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HaHUs MO (U3MKE B MPaKTUYECKYIO 00JIacTb
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (U3HMUECKOTO COJEp KaHUS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 HHPOpPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTM B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMd M UEJIeBOM ayAuTOpuH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.
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KoMMyHMKaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIICHHE Ha YypokKax (U3UKK M BO BHEYPOUYHOMH
NESTEIIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

pPa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JCUCTBUNA C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh ILI€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHHMIO: COCTaBJIATH IUIaH
JNEUCTBUMN, paCIpPeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIAOTO YYaCTHHKA KOMAaHJIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBbIE IPOEKThI, OLIEHWBATh MJIEM C TO3UIMH HOBH3HHBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUUYECKOE TOBEIECHHWE B Pa3IMYHBIX
CUTyallusiX,  HpOSBIATH  TBOPYECTBO U  BOOOpa)xkeHHe,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
oOnmacTd (GU3NKK W aCTPOHOMHUH, BBISBJISATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOM PabOThl ¢ YU4ETOM HMMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacMpsATh paMKH  y4yeOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

35



CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KakK OCO3HaHUs
COBEPILIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHH I OIEHKH CUTyalluh, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKA U CBOEBPEMEHHO IPHHHUMATh PEIICHUSA IO HX
CHWYKECHUIO;

MPUHUMATh MOTHBBI W ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E pPE3yJIbTATOB
JIESTCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPAaBJICHUs Pa3BUTHsI COOCTBEHHOU
AIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHAMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
HYMOIMOHAJILHBIM W3MEHEHUSIM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIleXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOHX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro MpH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, NPOSBIATH HHTEpEC HU
paspemiaTh KOH(QIUKTHI.
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[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYIECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIAMHAMUKH, POJIb (PU3UIECKON TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeine (U3MdecKkux Tel U
IPOLIECCOB (SIBJICHMI): WHEpIMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEp/IOE TEJO, MaTepualibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHHE,
CBOOO/JIHOE mMajeHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yripyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOTO (KPUCTALTMYECKOTO) Tea, UIeadbHbIM ra3, TOUCYHBIN 3apsij,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pazinyath ycCJOBHUSl (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHMYECKHE TIPOLECCHl U SIBIICHUA,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes mjis CKOPOCTH M TepeMelieHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPruu,
YCJIOBUSI paBHOBeCHUs] TBEPJAOro Teia), MOpU HSTOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJIbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIL3YS
ocHoBHble moJokeHns MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMHUKUA (CBA3b JABJEHUS WJEAJbHOIO Ta3a CO CpelHeu
KUHETUYECKOU HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpeIHEH KUHETUYECKOU
SHEPruel TEMJIOBOTO ABUYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
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raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3AKOH
COXpaHEHUs] PHEPTrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SIBICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUI CYNEPHO3ULIHNHU DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKasblBas YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Uenu, 3akoH JIxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr dapajes A1 31eKTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHUUAJIbHAS JSHEPTUs, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, CUia TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud MNPYXUHBI, KOJIUYECTBO TEIUJIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPTUs WJACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsL BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TeIioBoro
JIBUTATENSA; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOrO 3apsija WIM 3apsbKEHHOro Iapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHLMAN DSJIEKTPOCTATUYECKOrO TIOJI,
Pa3sHOCTh  IMOTEHUMAJIOB, JJIEKTPOABWXKYIIAs  CWJIa, CUlIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAHUS  (PU3WYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE YACTHI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALlUs], IIJIABJICHUE U KPUCTAJUIM3alvs, HAlIPABICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHIHAIBHOCTh MIOBEPXHOCTH
3apsKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUUMHBI OT
Jpyrol €  HCHOJB30BAHMEM  TMPSAMBIX  W3MEPEHUH, TIPU  OTOM
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KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBHCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TpaPUKOB C YUIETOM
aOCOJIFOTHBIX MOTPELIHOCTEN U3MEPEHMH, JIENIaTh BBIBO/IBI IO pE3yJIbTaTaM
VICCJIEIOBAHNS;

NPOBOJAUTH KOCBEHHBIE HM3MEPEHUs (PU3HUECKUX BEIHYMH, MNPU HTOM
BbIOMpaTh ONTHMAIBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ur01aTh IpaBuiia 0€30MacHOro TpyJla IpU MPOBEAECHUH HCCIEeI0BAHUN
B paMKax ydeOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOjeNnu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(U3MYECKUX TEOpUl NPHU UCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaThl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIBTATOB;

pemarb KadecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
NPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3syMHOM HCIOIb30BAHUU JOCTHKEHHM
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HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

IPUMEHATh pa3jNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEPEepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAy4YHO-MOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

HPOSIBIISATH OpraHU3allOHHBIE 17} II03HABATEIIbHBIE yMEHUSA
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3IMYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACIPENEISTh NEATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpaA, POJb ACTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEWIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBLHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
NIEKTPOJUHAMUKH, CIIEHAIBHON TEOPUH OTHOCHTEIBHOCTH, KBAaHTOBOM
busuku, poib (pusudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 001IEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojened (QU3MUecKux Tel H
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKHE KOoJeOaHus, MaTeMaTHYECKUI MasTHUK,
UJcabHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIe aTOMa, aTOMHOTO fJipa U
KBAaHTOBOM MOJIC/IM CBETA;
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pa3nuuaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJB3Yd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpPUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
AIEKTPOMAarHUTHOM  WHAYKIMU, npaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHOH  TEOpUU
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (du3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doToapdexra, mnepBbli W BTOpOM mocTynarsl bopa, nOpUHIMN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YMCENI U DHEPTUU B SIIEPHBIX PEaKIMSIX, 3aKOH
PaIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUANIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHs CBS3H sIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHIIHs
BOJH, Audpakius, JUCIIepCUs, T[OJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3pdext (dhororddexrt), ampda- u Oera-pacmaabl
aep, ramMMma-usiydeHue sjep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE HWHAYKIIMM MarHUTHOTO TMOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300pakeHUE, CO3/JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJIA aHalm3a M OOBACHEHWS (HU3UYSCKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOIIOLUHM 3BE3/] U BCelleHHOI;
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NpPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCJIEOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pelarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBaHUAM 3aJaud, MPUMEHATH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUi
IPU HUCIIOJIB30BAHUM MAaTeMaTMYECKUX METOJOB pEIICHHs  3ajad,
POBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pelaTth KayeCTBEHHbIE 3a/aud, TpeOyloulMe MNPUMEHEHHUs] 3HAHUHM U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTHh TPUMEPHI BKIAJa POCCUUCKUX H 3apyOEKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
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MO3UIINN SKOJIOTUIECKON O€30MaCHOCTH, MPEACTABICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIh30BAHUU JOCTHKCHHM
HAyKH W TEXHOJOTUH JUIS JadbHEHINEro pPa3BUTHS YEJIOBEUYECKOTO
0OIIIECTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIIOJb30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIS
TEXHOJIOTHH JUISI TIOMCKa, TEpPepabOTKH M TPEAbABICHUS YYCOHOW U
HAyYHO-TIOMYJIAPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS ¥ UHTEPIPETALINH
uH(OpMAaIMH, TONYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBAaTh  MOJNIy4aeMyro  WHGOpMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC u M03HABATEIILHBIE YMEHUS
CaMOCTOSATEILHOTO  TPHOOPETeHHWs] HOBBIX 3HAHWKW B TIpolecce
BBITIOJTHEHUS IPOCKTHBIX U y4€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYyIIE C HCIOJHEHUEM pPa3IUYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACHIPENEISATh AesTEILHOCTD
B HECTAHIAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaKIOTO W3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccuoHaIbHOM AesATEeIbHOCTH 110
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJlIeKTpoHHbIe (LM (ppoBbIE)
Kourpoabnble IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro no paszneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Craruka TBEpOTO TENA 5 1 https://m.edsoo.ru/LEOIUJWS58
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 https://m.edsoo.ru/GFRCERILS
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1 https://m.edsoo.ru/HD3D80OQ61
ArperatHble COCTOSIHUA )
3.3 P 7 BetecTBa. TRasoBple 14 1 https://m.edsoo.ru/IWB97NGVP
NIEPEXO0/IbI
Uroro no pazgeny 49
Pasznen 4. JIEKTPOINHAMUKA
4.1 DneKTpruYecKoe moJie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 ITOCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 1 https://m.edsoo.ru/ WKWLIEVW2
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4.3 ‘ Toku B pa3MyHbIX Cpeaax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 ‘ Pu3NYeCKU IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDV]97
Wroro no pazueny 16
PesepBHoe Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acos

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m Kourpoabuble IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DNeKTpOMarHuTHasE WHIYKITUs 13 1 https://m.edsoo.ru/VQQ38UZXC
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
Me
2.3 XAHHHCCRHC 1 SICKIPOMArHITHbE 10 1 https://m.edsoo.ru/RYENOYICS
BOJTHBI
2.4 Ornrtuka 25 1 https://m.edsoo.ru/OBLJ6N6IR
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcuoBrel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayannu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edsoo.ru/Z1LJ435GQC
Dusuk
4.3 A ATOMHOTO JU1pa M SNEMCHTApHRX 5 https://m.eds00.ru/Q4WLMHSOT

YaCTHI]
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Uroro no pazgeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Paznen 6. PUBHUECKUN MPAKTUKYM
6.1 Pu3n4eCcKuil IPAKTUKYM 16 16 https://m.edsoo.ru/ELIA1AJIF
Htoro no paznemny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
7.1 HPEAMETHOTO COHep)KaHHfI 1ronpita 15 https://m.edsoo.ru/PSCGRX7IW
JESTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hpaxktuu  ara DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontpoabn P P p
n/n Bcero ecKHe u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
ble padoThbI
padoThI
®dusuka — aMEHTaJIbHas HayKa O
1 yrn YK 1 https://m.edsoo.ru/4GD121.71X
npupojae
Hayunblit MeTO TO3HAHUST U METOIbI
2 v A Ilu 1 https://m.edso00.ru/47JULOILY
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI
OKCIEPUMEHT U TEOPHUSA B MPOIIECCE
3 no3HaHus npuposl. Habmonenue u 1 https://m.edsoo.ru/RV2VFFZL6
HKCIIEPUMEHT B (hU3HKE
Crioco6b1 u3MepeHus (PU3NIECKUX
4 1 https://m.edsoo.ru/BKMS7EYO5
BEJIMYUH
AOcomoTHAs U OTHOCHUTEIIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 https://m.edsoo.ru/K3LQI3CFT
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pu3uku B hOPMUPOBAHUH
6 ¢ . dop . p 1 https://m.edsoo.ru/85PJ5YR4H
COBPEMEHHOUW HAYYHOW KapTHHBI MUPA, B
MPaKTUYECKON JEATETHHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMa
orcuetra. OTHOCUTEIBHOCTD
7 1 https://m.edsoo.ru/QUQYCWDZP

MEXAHUYCCKOT'O ABUXCHUSI. HpHMaH )51
oOpaTHas 3a/1a4l MEXaHUKH
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10

Panunyc-BekTop MarepuaibHON TOUKH,
€ro MPOEKIUN Ha OCH KOOpAUHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
Hx npoeknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduyeckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBUKCHUS

CrnosxeHue nepeMeIieHnii U CKOpPOCTEM.
Pemenue 3amau

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssmMonuHENHOE NBUXKEHUE C
ITOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

13

14

15

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO JBUKECHHUS
C LEBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

I'paduueckoe onucanue
NPSIMOJIMHENHOT O ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

CBoOogHOE najieHue. Y CKopeHue
CBOOOJIHOTO Ma/IeHUsl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu
Pu3NYeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM

https://m.edsoo.ru/CN3FHCY 83

https://m.edsoo.ru/N321FH2L 1

https://m.edsoo.ru/UYVYXC8ID

https://m.edso00.ru/70Y40Y 610
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16

JIBIDKSHUH 110 HAKJIOHHOM IIJIOCKOCTH"
unu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPHU PABHOYCKOPEHHOM
nBHKeHun"

JIBukenue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6B8TSPKM

17

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus cBOOOIHOIO
naaeHus" win "V3yuenue 1BUKEHUS
TeJa, OPOIIEHHOTO TOPU30HTAIIBLHO"

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

18

KpusosnueliHoe nBuxkenue. J[BuxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEUHAsS
ckopocts. [lepuoa u yacrora.
LlenTpOoCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHE

https://m.edsoo.ru/SGZQQF5H2

19

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena 1o
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" miu "MccnenoBanue
3aBHCHUMOCTH NepHOAa 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos”

https://m.edsoo.ru/DY 1D4C16]

20

KonTponbhas pabota no teme
"Kunemaruka"

https://m.edsoo.ru/DP1XR9HJI

21

ITepBbiif 3akoH HproTOHA.
NHepuuanbHble CHCTEMBI OTCUETA.
[IpuHIMIT OTHOCHTENBHOCTH [ anmuies.
HewunepunanbHble CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H11.2
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22

Cuna. PaBHOz€MCTBYIOIIIAs cUila.
Bropoii 3akon Hetotona. Macca

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

23

Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

https://m.edsoo.ru/NAD4VZADH

24

25

26

27

[Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HproToHa

3aKoH BCCMHPHOI'O TATOTCHUA.
OKBUBaJCHTHOCTD rpaBHTaHHOHHOﬁ n
HHepTHOﬁ MacCChbI

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
IpU IBMKEHUH OpYyCKa MO HAaKIOHHON
mmockoctu" unu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABUKEHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Cuna TSKeCTH U yCKOpEeHHE CBOOOHOTO
nasieHus

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/36LBC470QJ

28

JIBukeHre HeOECHBIX TE U UX
MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/F756CAPFB

29

30

Cwiia ynpyroctu. 3akoH ['yka. Bec tena

Du3nYeCKUui IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUI
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3uHOBOM 00pa3sIie, OT UX
nedopmarun" wim "M3ydeHue

https://m.edsoo.ru/RV3SSWO081

https://m.edsoo.ru/UL391C4QD
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31

JIBUKCHHS] CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
6J10K"

Cuna tpenus. [Ipupona u BUzbI cun
TpeHusl. [IBUKEHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CUJIBI COIIPOTUBIIEHUS CPEBI

https://m.edsoo.ru/UP3KXCTQU

32

33

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue kodpuIenTa TpeHus 1mo
BEJIMYMHE YTIIOBOTO KOdPHIMEeHTa
3aBucumoctd Frp(N)" wim
"HccnenoBanue IBUKEHUS Opycka 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
K03 puImeHToOM TpeHus" UIn
"N3yuenune qBUKEHUS Ipy3a HA BaIly C
TpeHuem"

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

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

https://m.edsoo.ru/SWDUEVCQO2

34

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynaTenbpHOE U BpalaTeabHOe
JBUKEHHE TBEPAOTO TeNa

https://m.edsoo.ru/UVIUYVE7Y

35

36

37

MoMeHT CHITBI OTHOCUTENHEHO OCH
Bpaienus. [1neqo cubl

CrnoxxeHune cuil, IpUIOKEHHBIX K
TBepAOMY Teny. LIeHTp TskecTH Tena.
YcnoBus paBHOBECHS TBEPAOTO TEINA.
Buns! paBHOBecus

Pu3n4eCKu IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN paBHOBECHS

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.edsoo.ru/MIOQT27R6
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38

TBEPAOrO Tella, UMEIOIIETO OCh
Bpaienus" win "KoHcTtpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
win "M3ydenue ycToMunBOCTH TBEPAOIO
T€Ja, UMEIOUIETO IJIOIA/b OIOpPhI"

Penrtenue 3anau

https://m.edsoo.ru/Q3QEPZXMR

39

40

41

42

43

KonTtponpsnast pabora o Teme
"Tunamuka. CtaTuka TBep0ro Tema"

Hmnynbc MaTepuanbHON TOUYKH,
CHUCTEMBI MaTEpUAIIbHBIX TOYeK. LleHTp
MacC CUCTEMbI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBMKEHUU LIEHTPA MacC

HMIynibC CUIIBI U N3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

MoMeHT uMIlysbca MaTe€pUAIbLHON
To4ku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJIAX

Pemenue 3agau

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edsoo.ru/2240257Z6M

44

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"N3mepenne ummnyibca Tena 1no
TOpMO3HOMY ITyTH" 1y "M3mepenne
CHUJIBI TSITH, CKOPOCTH MOJIETTN
AJIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Tarn" wim "CpaBHEHNE U3MEHEHHUS
UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBI" WM
"UccnenoBanue coxpaHeHUs UMITYJIbCa

https://m.edsoo.ru/FZ0OCNRGTA
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45

NPy YIPYroM B3aUMOJICUCTBUM" UITU
"U3MepeHne KUHETUYECKON YSHEPTUH
TeJa o TOPMO3HOMY TyTH"

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
nepemerieHuu. I'papuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MoutHocTs cHIIbI

https://m.edsoo.ru/B7N1YBPIN

46

Kunernueckas sneprusi. Teopema o6
U3MEHEHUU KUHETHYECKOU OHEPIruun
MaTepuabHON TOUKH

https://m.edsoo.ru/NSQCCIEIM

47

48

49

50

[ToreHnnanpHpIE U HENOTEHIUAIBHBIE
cuibl. [loteHnmansHas sneprusa. Bropas
KOCMHYECKask CKOPOCTh

Tperbs kocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHIINATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHym 1 uaeanbHOM
KUJKOCTH

KonTtponbHas pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/BHTO9W4CQ

https://m.edso00.ru/66P2WGW S4

https://m.eds00.ru/OIC610G5F

https://m.edsoo.ru/SO90PC322

51

Pa3BuTue npencraBieHuid 0 Ipupoe
TerioTel. OcHOBHBIE NoJ0XKeHuss MKT.
Juddysus. bpoyHoBckoe ABHKEHHE

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

52

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeJ. XapaKkTep JBIKCHUS U

https://m.edsoo.ru/UX8FMV2CU
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B3aUMOJEHCTBUS YaCTHIL BEIIECTBA

Macca u pazMepsl MOJIEKYIT (aTOMOB).

53 KonunuectBo Bemectsa. [locrosiHHas https://m.edsoo.ru/SFCL7ZUUO
ABoraapo
54 Tewmeparypa. Tenuiosoe pasrosecie. https://m.edsoo.ru/SDOFUFGIL
[lIkana [enbcust
55 Perenue 3agau https://m.edsoo.ru/EGRV58D9F
56 Wneanwubiii ra3. 'a30Bbie 3aKOHBI https://m.edsoo.ru/01MOXOV4B
VYpaBuenne MenneneeBa-Kianeiipona.
57 https://m.edsoo.ru/7RAZ800OM4
Pemenue 3amau
AOGcomoTHas TemnepaTrypa. 3akoH
58 https://m.edsoo.ru/27RGL3V1G
HanproHa
59 Hzonponieccel B nacalbHOM rase ¢ https://m.eds00.ru/UQ9SUVODW
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA
['padmyeckoe mpencTaBieHue
60 M30IIPOLECCOB: U30TEPMa, N30X0pa, https://m.edsoo.ru/W IHC88PJ4
u3obapa
Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
61 1 poBoi 1abopaTopun)" win https://m.edsoo.ru/T66K4CKZG
"M3y4eHne n30X0pHOro Impouecca” uin
"N3yuenne nzobapHoro mporecca uin
"IIpoBepka ypaBHEHUS COCTOSHUS"
62 OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/E65TLSWXG
63 Pemenue 3amau https://m.edsoo.ru/8U427HIYJ
64 CBs13b a0COTIOTHOI TeMmepaTypbl https://m.edsoo.ru/N6ETZ0LDZ
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65

TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHel KHHETUYECKON dHEeprue
MOCTYNATEIbHOTO TEIJIOBOTO ABM)KECHUS
eé JacTull

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme "OcHoBel MKT"

https://m.edsoo.ru/EDM5ZTZCY

66

67

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.
Bremnue u BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsl T/] cuctemsl kak cpegHue
3HA4YCHMS BEJIMYMH, OIIMCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edso0o0.ru/4L636LXVZ

68

69

70

HyneBoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopnens uneanbHOro rasa B
TEPMOJUHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOW MOJENIN
VYpasuenue Menzeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

https://m.edsoo.ru/LYMWVLIJRP

https://m.edso0o.ru/FOQVOQKQS

https://m.edsoo.ru/TZJUGWSMZ

71

BeIpaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

72

OnemeHTapHas paboTa B
TepMOAMHAMHKE. Brrancienue paboTsl

https://m.edsoo.ru/YHE1589A1

56




no rpaduky mporiecca Ha pV-auarpamMMe

73

Temmonepenaya kak crocod N3MEHEHUS
BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs paboThI

https://m.edsoo.ru/BDN5SGEKP7

74

75

76

KonBek1ust, TemIonpoBoAHOCTb,
U3Iy4EeHUE

KonngectBo Temiorsl. TennoéMKoCTb
Tesa. Y ienpHas U MoJIsipHas
TEIIOEMKOCTH BELIECTBA. Y IeNIbHas
TEIUIOTa CTOPaHUs TOILJIMBA

Pacuér konnuecTBa TEMIOTHI NIPU
Terionepeaaye

https://m.edsoo.ru/QM4TI9ETS8

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4NQ2B026

77

78

[TonsiTie 06 amuabaTHOM mporiecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHo# TernnoéMkoctu”
i "UccnenoBanue nporecca
OCTBIBaHUS BellecTBa" WK
"UccnenoBanue agunabatHoro npoiecca"
wiu "M3ydenune B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

https://m.edsoo.ru/SOQXBMXFYN

https://m.edsoo.ru/PPBTS0U4D

79

KonugecTBo TemioTs! u paboTta Kak
MepbI U3MEHEHHUS BHYTPEHHEN dHEPTUHU
Tl cuctembl

https://m.edsoo.ru/S9W3F1X49

80

Bropoii 3ak0H TepMOIMHAMUKH JIJIS
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporieccoB. HeoOpaTuMocTh MPUpPOIHBIX

https://m.edsoo.ru/3BEBSKQ8G
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IIponeccoB

81

82

83

[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAILVH.

KIIJT

Maxkcumansroe 3HaueHue KITJI. Ilukn
Kapno

Penrenue 3anau

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATFSEOKO

https://m.edsoo0.ru/0QIVD6XIT

84

DKOJIOTHYECKUE aCTIEKThI
HCITIOJIB30BAaHUSA TCIIJIOBBIX I[BI/IFaTeJICfI.
TeruoBoe 3arpsi3HEHUE OKPYKarOIEH
cpenbl

https://m.edsoo.ru/ZIFEWQ2SV

85

86

Pemenue 3amau

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teme "TepmoauHamuka. TerioBbie
MAaIHe!"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/AGUQLW1EB

87

KonTponbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

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

88

89

[TapooOpa3oBaHue U KOHICHCAIINS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HaceimieHHbie 1 HEHACHIIIICHHBIE TTaPHI.
KauecTBeHHas 3aBUCHMOCTBD INIOTHOCTH
U JIaBIICHUS HACBIIIICHHOTO Tapa OT
TEMIIEpATyphl, UX HE3AaBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO T1apa.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JaBJICHUA B X KUAKOCTU

https://m.eds00.ru/W4505S51GQ

https://m.edsoo.ru/S8IOXNZKD1

90

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U

https://m.edsoo.ru/QRONGWOZS8
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OTHOCHUTCIIbHAsA BJIAa)KHOCTh

91

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEN" Uin
"U3mepenue yeabHOM TemI0Thl
naByieHus apaa’ win "M3ydyenue
CBOMCTB HACBIIIEHHBIX NApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl MTapOB B
nomenienuun'". 3mepenue

K03 pHIIIEeHTa TOBEPXHOCTHOTO
HATSDKEHUS

https://m.edsoo.ru/0ZASPMD07

92

93

Pemenue 3amau

TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ291GZ

94

[InaBnenue u KpucTaUIM3aIKA.
VY enpHas TEIJIOTA INIABICHUS.
CyO6numarus

https://m.edsoo.ru/WYH1C81KN

95

96

97

Hedopmaruu TBEpAOTO TENA.
Pactsxenne u cxatue. Casur. Moaynb
FOwnra. Ilpenen ynpyrux nedopmanuit
TermoBoe pacluupeHue XKUIKOCTEN U
TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX
KOJIeOaHWI YaCcTHI] BEIIECTBA

[IpeobpazoBanue s3Hepruu B ha30BBIX
nepexonax

https://m.edsoo.ru/96I1UIDFRU

https://m.edsoo.ru/1RI740Q0N

https://m.edsoo0.ru/UUJQYTXYF

98

YpaBHEHHE TEIUIOBOTO OajlaHca

https://m.edsoo.ru/5SCV1KKTMW
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99

Penrtenue 3anau

https://m.edsoo.ru/2L7THENBQ2

100

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmiapusle snenus. JlaBinenue nox
VCKPUBJICHHON ITIOBEPXHOCTBIO
s)kusikoctu. @opmyna Jlamaca

https://m.edsoo.ru/Z9FYJINI4U

101

102

103

104

O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
1o Teme "ArperaTHble COCTOSIHUS
BenlecTBa. @a3zoBble nepexoabl”

KonrponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

DJIeKTpHU3alus Tl U €€ MPOSBJICHUS.
DekTpuyeckui 3apsia. [IBa Buaa
3JIEKTPUYECKUX 3apsaa0B. [IpoBogHuKH,
JUAJICKTPUKU U TTOTYIIPOBOTHUKHI
DJIEMEHTAPHBIHN JIEKTPUUECKHI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsa

https://m.edso0o.ru/V3TS29GT9

https://m.edsoo.ru/BTES57DDIP

https://m.edsoo.ru/ESVIQRBVX

https://m.edsoo.ru/QJTV6HK7Q

105

B3anmopericteue 3apsanoB. Toueunsle
3apsibl. 3akoH Kymona

https://m.edsoo.ru/HM8AKQY47

106

107

Pemenue 3amau

Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsIbl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

108

Hanpsok€HHOCTB 37I€KTPUUECKOro MOJIs.

[TpoGusIit 3apsa. Jluaum
HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJIA.
OnHOPOIHOE DIIEKTPUYECKOE TI0JIE

https://m.edsoo.ru/9KBCOFP9X
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HOTGHHI/IaJ'IBHOCTI) OJICKTPOCTATHUYCCKOI'O

109 moisa. Pa3HOCTh ITOTEHIINAIIOB U https://m.edsoo.ru/QJ4AHEF4TR
HaIpsHKEHUE
[TorenuunanpHas sHEprus 3apsijia B

110 3JIeKTpocTaTuYeckoM mnoJe. [Torenmman https://m.edsoo.ru/YODNX8N9Z
3JIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH

111 MOTEHIHAIOB IS DJIEKTPOCTATHYECKOTO https://m.edsoo0.ru/3AWNQFLPIY
1OJIA
IIpunnun cynepno3unuu

112 PHHLHIT CYTIeprosi https:/m.eds0o.r/WS 1 GYRAI3
AIEKTPUUECKUX MOJIeH

113 Perenue 3agau https://m.eds00.ru/2630Y5063
ITone Toueunoro 3apsna. [oie

114 . https://m.eds00.ru/BGX3JCTAQ
PaBHOMEPHO 3apsiKEHHOU cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 1O

115 00Bsémy mapa. [lone paBHOMEpHO https://m.edsoo.1u/L4L5W448T
3apsHKEHHONM 0€CKOHEYHOM MIIOCKOCTH
IIpoBOIHUKH B 3IEKTPOCTATHUECKOM

116 poBoA p https://m.eds00.ru/6GVP71B38
nosie. Y cJI0BUE paBHOBECHS 3apsI0B

WDJIEKTPUKU U ITOJIYIIPOBOIHUKU B

17 A p YHPOBOA hitps://m.cds0o.ru/3G6DWKG2I
AJIEKTPOCTATHYECKOM I10JIe
Konpencarop. D1neKkTpoéMKOCTh

118 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHACHCaTopa
[TapannenbHOE coeHEeHNE

119 https://m.edsoo.ru/60WN2ZDHS8
KOHJIEHCATOPOB

120 ITocaemoBarenpbHOE COCTUHEHHE https://m.edsoo.ru/OZ9EPI4LY
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KOHICHCATOpPOB

121 DHeprus 3apsyKEHHOr0 KOHEHCAaTopa https://m.edsoo.ru/SW376XS21
122 Pentenue 3anau https://m.edsoo.ru/NLHAFISYY
BIDKEHUE 3apsKEHHON YaCTUIIBI B

123 A p H https://m.eds00.ru/9PGVSYIWG
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

124 Pentenue 3anau https://m.edsoo.ru/UXI1USMXW
O00011IeHNE U CUCTEMATU3AIMs 3HAHUI

125 " " https://m.edsoo.ru/QCIRPYCGA
1o TeMe "DIIeKTPUUIECKOE T0JIe
KonTpoabHas padora 1o TeMe

126 " p p | https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUYECKOE TT0JIE

Cuna toka. ITocTosgHHBIH TOK. Y CI0BUA

127 CYILIECTBOBaHUS TOCTOSIHHOTO https://m.edsoo.ru/LSLE4KUVS5
AIEKTPUUYECKOTO TOKA

128 Hcrtounuku Toka. Hanpspkenne u 31C https://m.edsoo.ru/RUFC4YTDO
3akon Oma 1 ydacTka IEu.

129 Ay t htps://m.edsoo.ru/64VZXZ2GP
DIIEKTPUUECKOE COMTPOTUBIICHUE
3aBUCUMOCTh CONPOTUBIICHUS

130 OJIHOPOAHOI'O IIPOBOJHUKA OT €T0 JTMHBI https://m.edsoo.ru/KE2FEN35X
Y TUTOIIAH TIOTIEPEYHOTO CEUCHUS
VY nenpHOE CONMPOTUBICHUE BEIECTBA.

131 g p B https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3agaa
[TocnenoBarensHOE, MapauIeIbHOE,

132 https://m.edsoo.ru/VE37ERCK6
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB
Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX

133 . https://m.edsoo.ru/OQH 1PIPRF
neneii. [IpaBuna Kupxroda

134 Pemienue 3agaa https://m.edsoo.ru/LXRB618PO

135 PaboTa snekrpruyeckoro Toka. 3aKkoH https://m.edsoo.ru/PLTTBZGPC
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Hoxoyns —Jlenua

136 Pemenue 3amau 1 https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTB JIEKTPUIECKOTO TOKA.

137 TemnoBass MOIIHOCTG, BhIACIIEMAas Ha 1 https://m.edsoo.ru/CONEPSIIH
pesucrope

138 Penrenue 3anau 1 https://m.eds00.ru/90KODG7HY
2J1C €HHEE COMPO eHue

139 JAC n BryTpeHH HPOTHBICHH 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHHUKA TOKa
3axon OMa 11 moJIHOH (3aMKHYTOMI

140 A 5 ( yTOH) 1 https://m.edsoo.ru/XQP3RIDK4
AJICKTPUYCCKOM 1IN

141 Pemenue 3agag 1 https://m.edsoo.ru/XDAVLS3JL

142 MoIHOCTh UCTOUHHKA TOKA 1 https://m.edsoo.ru/OWH2Q5JOS

143 Kopotkoe 3ambikanne 1 https://m.edsoo.ru/9WFHKYNVF

144 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 1

145 Pemienue 3agau 1 https://m.edso0.ru/52KZZJPDT
Pemenue 3amau no treme "Ilocto %

146 Ao B 1 https://m.eds00.ru/5175121DC
ANEKTPUIECKUHN TOK
Pemenue 3amau nmo treme "IlocTOSTHHBII

147 & . " 1 https://m.edsoo0.ru/DX6SFSQ51
3JIEKTPUUYECKUNA TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

148 . 1 https://m.edsoo.ru/K835ESINT
AIIEKTPUICCKUN TOK
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

149 110 Teme "[10CTOSTHHBIN 2JEKTPUUECKUN 1 https://m.edsoo.ru/WXUIIRUCS
TOK"
KonTpomnpHas pabota mo Teme

150 | . . " 1 https://m.edsoo.ru/7S4PGOQHP

[TocTosTHHBIN 2NIEKTPUUECKUI TOK
151 DJIeKTpruYecKasi MPOBOJUMOCTD 1 https://m.edsoo.ru/DV219CC72
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Pa3JIMYHBIX BEIIECTB. DJICKTPUUECKUI
TOK B MeTa/u1ax. CBepXIpOBOJUMOCTh

152

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI
®Dapages 1715 SIEKTPOIU3a

https://m.edsoo.ru/36L.9OKOEE

153

154

DneKkTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

155

DIIEKTPUUECKHUI TOK B
MIOJTYTIPOBOTHUKAX

https://m.edsoo.ru/S6KAVJECB

156

157

[TomynpoBOIHUKOBBIE TPUOOPHI

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"H3mepeHue cuiibl TOKA U HAPSKEHUS B
LIENHU IOCTOSTHHOTO TOKA TP IIOMOIIHU
aHaJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX PUOOPOB" HITH
"3HaKOMCTBO C IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BEJIUYUH IIPU
MOMOIIN KOMITbIOTEPHBIX JATYUKOB"

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

158

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3ydyenue
MPOTEKAHUS TOKA B LEMH, COAEPKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3sHOCTH MOTEHIIHATIOB (HANpPSKEHU)
IIPU [10CJIEJOBATEIbHOM COEIMHEHUN

https://m.edsoo.ru/SBPTN1YZU
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KOHJICHCATOPOB"

159

160

161

162

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro COnpOTUBIICHUS
npoBogHUKOB" wiK "MccienoBanue
3aBUCUMOCTH CHUJIBI TOKA OT HaNPsSHKEHUS
JUIS TaMITbl HaKaJuBaHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue ayekTpoaun3a’ wim
"U3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" winu "Vccnenosadnue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uiu "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

PesepBHslit ypok. O60011IeHNE U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"KunemaTtuka"

PeseprubIil ypok. O60011eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TeEMe
"Inaamuka"

https://m.edsoo.ru/UAIS3VVKE

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

https://m.edso0o0.ru/LQO93MS5SQ

https://m.edsoo.ru/S7CS1UFMI

163

Peseprubrit ypok. O6001eHIE U
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"Craruka TBEpaoro temna'

https://m.edsoo.ru/XVUMKRX6N

164

165

Peseprubriit ypok. O6001eHNE 1
cUCTEeMaTH3alHs 3HAaHUH 110 TEME
"3aKOHBI COXpaHEHUs B MEXaHHUKe"

PesepBHeiit ypok. O6001ICHHE U

https://m.edsoo.ru/C37WXULT?2

https://m.edsoo.ru/3PBKBKI6D
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166

CUCTeMaTH3alusl 3HaHHH 110 TeMe
"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

PesepBHsiit ypok. O600ICHHE U

CUCTEMATHU3aIUs 3HAHUH 110 TEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHeIit ypok. O600IICHHE 1
cHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie Iepexoab"

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

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME
"DnexkTpuyueckoe moie"

PesepBHslit ypok. O60011IeHNE U
CHCTEMaTH3aIHs 3HAHUH 110 TEME
"ITocTosIHHBIN AMEKTpUYECKUil TOK"

PesepBHslit ypok. O60011IeHNE U

cucTemMarusanvs 3Hanui o reme "Tokn
B Pa3JIMUHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

https://m.edsoo.ru/URWBSCULE

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

https://m.edsoo.ru/WZ02PRIG1
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11 KJIACC

KoaunuecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTesbHbIE PECYPChI
padoThI padoThI

B3anmoneiicTBre NOCTOSIHHBIX
MarHuTOB U IIPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe mosie.
I'unore3za Amrepa
BexTop MarHuTHON MHAYKIUH.
[TpuHIMTIT cynepno3uiuu

2 UL yrep . t 1 https://m.edsoo.ru/OYNNE57SO
MarHuTHBIX nosneu. Jlunuun
MarHuTHON UHAYKIIMH
MarauTHO€E 1oJIe MPOBOJIHHUKA C

3 1 https://m.edsoo.ru/FI0ASACBX
TokOM. OmBIT DpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U

4 1 https://m.edsoo.ru/1JEDF5SHEN
MOAYJb

5 Pemrenue 3amau 1 https://m.edsoo.ru/R8OPKEZP4
[IpumeneHue 3akoHa Amriepa.

6 DNeKTPOU3MEepUTETHHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuna JlopeHua, e€ HanpaBiieHUE
U MOAYJb. J[BI>KeHHE

7 Y {[ 1 https://m.edsoo.ru/6MB8YZ8TN
3apsOKEHHON YaCTHITHI B
OJTHOPOJTHOM MarHUTHOM I10JI€

8 Pemenue 3amau 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuel Jlopeniia 1 https://m.edsoo.ru/MTHD23745
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10

Pemrenue 3amau

https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 10JI€ B BEILIECTBE.

11 DeppOMarHeTuky, napa- u https://m.edsoo.rt/W7HGQBK70
UaMardeTUKU
OCHOBHEBIE CBOUCTBA

12 ¢deppomarneTukos. [Ipumenenue https://m.edsoo.ru/960J4E47D
(dbeppoMarHeTUKoOB
Pemrenne 3ama4d mo teme

13 " | https://m.edso0.ru/Q8JGTYNHT

MarsautHoe 110J1€

Pemenue 3amau mo reme

14 " | https://m.edsoo.ru/MPCUALFIM

MarsauTtHoe 110J1€

SIBneHue 2IEKTPOMAarHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHuTHON MHIYKIIHH

16 OC unnykunu https://m.edsoo.ru/STLELGTJZ
3aKOH 3JEKTPOMarHUTHOM

17 https://m.edsoo.ru/7JEOPOGAR3
nnaykuuu Papaaes
Buxpesoe aite €CKoe MoJIe.

18 1XPEBOE STCKTPHACCKOE 1o https://m.eds0o.r/IONVHOINK
Toxku dyko
S/1C nHAYKIMU B JBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemrenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 IIpaBuio Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymika

22 WHAYKTUBHOCTH B LEIH https://m.edsoo.ru/37WBAJCTF
MOCTOSSHHOT'O TOKAa

23 SBnenne camounaykuuu. JJ1C https://m.edsoo.ru/99CECGMBH
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CaMOWHAYKIIMHN

24

9Hepm;1 MAarHuTHOI'O I10JIs
KaTYIIKA C TOKOM.
DNEeKTPOMArHuTHOE IoJIe

https://m.edsoo.ru/PS4XRHOGS

25

26

Pemrenue 3amau

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWH 10 TEME
"DnexkTpoaguHaMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonTponbhas padota no teme
"DnexTpoauHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KonebatenpHas cucrema.
CBoOoHBIC KOTCOaHUS.
Iapmonmueckue KoneOaHus

Kunematuueckoe u
TUHAMHYECKOE OIMCAaHUE
KOJIEOATENIbHBIX IBUKEHUI

DHepreTU4ecKoe OMUCAHUE.
BrIiBoa TMHAMHUYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KoJIeOaHUH U3 BX
HHEPTETHYECKOTO U
KHHEMATHYECKOTO OIMMCAHUS

Ammuntyna u ¢aza konedanuit

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/GIUGM9ASP

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

https://m.edsoo.ru/IRUHIPMT1

32

@u3nYeCcKUil IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJe0aHui HUTSIHOTO U
MIPYXKUHHOTO MassTHUKOB"

https://m.edsoo.ru/GAXGU69KA
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33

34

35

[Tepnon u yacTora KoJieOaHUH.
[Teproa ManbIx CBOOOTHBIX
KoJieOaHuii MaTeEMaTHYECKOIO
MasaTHHKa. [leprosr cBOOOIHBIX
KoJ1e0aHui IPy>KUHHOTO
MasTHHKA

Ou3nyecKkuil MPakTUKyM IO TeMe
"[IpeoOpazoBaHue SHEPTUHU B
MPYKUHHOM MasiTHUKE"
3aryxaromue KoneOaHusl.

BrinyxaeHnsie koneOaHusl.
Pezonanc

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/SJI3HWUJFI

https://m.edsoo.ru/TGTITWAUQO

36
37

38

ABTOKOJICOaHUSA
Pemenue 3agau

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napaMmeTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCI9CPJ

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

39

VYpok-koHpepeHus
"MexaHuueckue KonebaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

40

41

42

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HaHUi 1o TeMe "MexaHnyecKue
KoneOanus"

DJeKTpOMarHuTHbIE KOJIeOaHusl.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBs3b
aMIUIATYIbI 3apsia
KOH/JIEHCATOpa C aMILIUTY 10U

https://m.edsoo.ru/SV/MHCH10

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5
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CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

43

3aKOH COXpaHEHUS SHEPTUHU B
AACAILHOM K0JIe0aTeIbHOM
KOHTYype

https://m.edsoo.ru/MMO1P2WON

44

45

46

3aTyxarollue IEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
QJICKTPOMArHMTHBLIC KOJIEOAHM

[Tepemennsiii Tok. Pe3ucrop u
KOHJEHCATOP B LT
MEPEMEHHOTO TOKa

Karymika MHIyKTUBHOCTHU B LIETIH
MIEPEMEHHOT0 TOKa

https://m.edsoo.ru/4VHII3 UMW

https://m.eds00.ru/OG6JQHTOD

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

47

3axoH OMa JJis1 SJIEeKTpUYECKOn
[ETH TEPEMEHHOT0 TOKa

https://m.edsoo.ru/P1FZDISQV

48

49

MoIHOCTb IEPEMEHHOTO TOKA.
AMIUTNTY/IHOE U JENCTBYIOIIEE
3HAa4YCHUC CUJIBI TOKAa U
HAIIPs>KCHUA

Pe3oHaHC B anekTprueckoi nenu

https://m.edsoo.ru/6P4CXH152

https://m.edsoo.ru/AYQWXESRA

50

Pemrenue 3agau

https://m.edsoo.ru/OCVLSMIOS

51

52

WneanbHblif Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpedieHne NMEeKTPUIECKON
SHEPTUHU

DKOJIOrM4ecKre pUCKU IpU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMIDXZW
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Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

53 Pemrenue 3amau https://m.edsoo.ru/IRS4QM6F2

54 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O0001IeHrEe U cUCTEMaTU3 AU

55 3HaHUH MO TeMe https://m.edsoo.ru/I6 YYY79EQ
"DneKTpoMarHUTHBIE KosieOaHus "
MexaHn4eCKHe BOJIHBI.

56 XapaKTepUCTUKU MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJIH

57 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/4S5QXKBUX

58 3ByK. XapaKTEpUCTHUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
WHuppa3Byk u yabTpa3BykK.

59 [IlymoBoe 3arpsizHeHne https://m.edsoo.ru/24XDNL1P1
OKpY>Karolleu cpebl

60 Perrenue 3amau https://m.edsoo.ru/SWQQHEYAJ
DNeKTPOMarHUTHBHIE BOJHBI.

61 N3nyuenune 31eKTpOMarHuTHBIX https://m.edsoo.rt/EHMGUTOBG
BOJIH
DHEprus AIEKTPOMArHUTHBIX

62 BoJH. CBOMiCTBa https://m.edsoo.rt/HOOHGO6V5
AJIEKTPOMATrHUTHBIX BOJIH
[IIxana >7E€KTPOMarHUTHBIX BOJIH.

63 [IpuMeHeHne 2K TPOMarHUTHBIX https://m.edsoo.ru/RZSBKEKVL
BOJIH B TEXHHKE M OBITY

64 [IpuHIIMIIBI paIKOCBS3U U https://m.edsoo.ru/7TKCCHOBNS
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65

TeneBuaeHus. Pagronokanus.
DNIEeKTPOMarHuTHOE 3arpsi3HEHKE
OKpY>Karolleu cpeibl
KonrponsHas pabora o reme
"Konebanus u BoJIHBI"

https://m.edsoo.ru/NJT16HVEI

66

67

68

69

Caert. 3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

Ou3nyeckuil MpakTUKyM IO TeMe
"M3mepenue nokazaress
MPEJIOMJICHHUS CTEKJIA" WK
"[lonydyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U
JUH3BI"

Pemrenue 3a1au Ha npuMeHEHUE
3aKOHA NPSIMOJIMHEHHOTO

pacmpocTpaHeHHUs CBEeTa

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epKano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/PSFJZF82U

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo.ru/TIX9ZBOSG

70

71

[Ipenomienne ceera.
AOCOTIOTHBIN U OTHOCUTEIBHBIN
[I0Ka3aTellb PEIOMIICHHUS.
ITonHoe BHyTpEHHEE OTpaKEHUE.
[IpenenbHbIi yro MoaIHoro
BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npyuMEHEeHNE

3aKOHOB OTPAKCHUA U
MPEIOMJICHUS CBECTA

https://m.edsoo.ru/LNCHI3MOR

https://m.edsoo.ru/C4D3UDGG4

72

Xona nydeit B mpusme. Jlucnepcus

https://m.edsoo.ru/HYZWS631L.2

73




cBera. CII0KHBINA cocTaB 0eoro
ceeta. LlBer

73

JInH3bl. @OKYCHOE pacCTOsIHUE U
OIITUYECKAs CHJIA JIMH3BI

https://m.edsoo.ru/SXWYEXTXM

74

75

[TocTpoenue n3o0paxeHuil B
JIMH3aX U UX CHUCTeMaXx.
VYBenu4ueHue JTUH3bI

Ou3nyecKuil MPakTUKyM IO TeMe
"UccaenqoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHUS OT
BelIEeCTBa (HA IPUMEPE KUIKUX
muH3)" nim "U3mepenue
(hOKYCHOTO pacCTOSTHHS
paccerBaronMX JUH3"

https://m.edsoo.ru/6SRTDG4V7

https://m.edsoo.ru/Q0Q2UZ8N9

76

7

Pemenue 3agau Ha mocTpoeHue
M300paXKeHU, MOJIy4aeMBbIX C
ITOMOIIBIO JINH3

I'ma3 xak onTudeckas cucTtema

https://m.edsoo0.ru/YAGCQPWZX

https://m.edsoo.ru/OVMKII19EZ

78

Pemenne 3amau. IIpenenst
IIPUMEHIMOCTH T€OMETPUIECKOMN
ONTUKH

https://m.edsoo.ru/OENIDYBRZ

79

80

CKOpoCTh CBETA U METO/IBI €€
U3MEpeHUS

Hucnepcus ceera

https://m.edsoo.ru/UCGBDSEVT

https://m.edsoo.ru/1 VIJZOF05

81

82

WnTepdepennus creta

Kor CPCHTHBIC UCTOYHUKMU.
YcaoBus Ha6J'I}OI[eHI/I${

https://m.edsoo.ru/ZQB6756KE

https://m.edsoo.ru/HOXX3P5SWN
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MaKCUMyYMOB U MUHUMYMOB

83 Pemenue 3amau https://m.edsoo.ru/SX9F3FNP3

84 [Ipumenenue natephepeHun https://m.edsoo.ru/1TISQL6DM

85 Hudpakius cBeTa https://m.edsoo.ru/KPOD2N63D
DU3NYECKUN TPAKTUKYM 10 TEME
"Habmronenune nudpakinu

86 A Auppaicin, https://m.edsoo.ru/RIEYWY7CM
UHTEP(EPEHITNHN U MTOJIIPU3ALTAT
cera"
JludpakuronHas pemeTka.

87 VY caoBue HAOIIOAEHUS TIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

88 Pemenue 3amau https://m.edsoo.1u/LI6LZ3AWE
[TonepedyHOCTh CBETOBBIX BOJIH.

89 https://m.edsoo.ru/TWKJKW3NH
[Tonspuszanusa ceera

90 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

91 CBeToBbI€ ABJIEHUS B IPUPOJIE https://m.edsoo.ru/VIW9IR3ES
O000I11IeHIE U CUCTEMATU3AIUS

92 Hvl " " H https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHUH 110 TeMme "OnTHuka
KonTponbHas pabota no teme

93 https://m.edsoo.:u/WNMVMI1ARQU
«Onrtuka»
I'paHUIBI TPUMEHHUMOCTH
KJIACCHYECKOI MEXaHUKH.

94 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHITUATT OTHOCUTEITLHOCTH
[Toctynatel cnennaibHON TEOPUHU

95 https://m.edsoo.ru/SSVLSW7WK
OTHOCHUTEIBHOCTHA

96 [IpocTpancTBEHHO-BPEMEHHOM https://m.edsoo.ru/7ZFTXIX84
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untepBai. [IpeobpazoBanus
Jlopenua. Ycinosue
NpUIMHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE JJTUHBI

DHeprus u UMITYJbC

97 z https://m.edsoo.ru/GPUPD6117
PENATUBUCTCKOM YaCTHUIIBI
CBs13b Macchl € 3HEpruen u

98 HMMITYJIbCOM PEISITUBUCTCKOM https://m.edsoo.ru/UOCTGTEMG
YaCTHIbl. DHEPTHUS MTOKOS
PaBHOBEcHOE TEenI0BOE

99 https://m.edsoo.ru/YWVZA9QOH
M3JIy4CHUE

100 3akoH cMelenusa BuHa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilimanka o xBaHTax.

101 https://m.edsoo.ru/RW82CYU89
DoToHEI

102 DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®otorddext. OnbiThr A. T

103 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
doroaddexra
VYpaBHeHue DiHIITEHA IS

104 dbotorddekra. "KpacHas https://m.edso00.ru/DOQYSU4GM
rpanuna” gotorddexra
JaBnenne cera. Onwitsr [1. H.

105 https://m.edsoo.ru/1746VP412
JleOeneBa

106 BoiHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE
Bounus! ne bpoina. /IinHa BOTHEL

107 /e bp A https://m.edsoo.ru/MVA3A30ZQ

ne bpoitns u pazmepsl 001acTH
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JIOKAJIU3AIMH JIBHKYIICHCS
YaCTHULIBI

KopnyckynsipHO-BOIHOBOM

108 https://m.edsoo.ru/2XMBTMSAQ
Tyanu3m

109 JlupaKiuns 51CKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpUCTaJIJIax
Crneuunduka usmepeHuit B

110 MHKpOMHp? COOTH? HHICHIA https://m.edsoo.ru/BMLQCWUG6S
HeomnpeaenéHHoCTeN
Ieiizenbepra

111 Pemenue rpadguueckux 3agau https://m.edsoo.ru/D207BTWDJ

112 Pemenue pacu€THpix 3a1au https://m.edsoo.ru/ZUBH25VIV
KonTponbnas pabota mo Temam:
"OcuoBr1 CTO",

113 . https://m.edsoo.ru/U4HQ8CZ90
"KopnyckynsipHO-BOIHOBOM
nyanusm"
OMnBITHI 110 UCCIIETOBAHUIO

114 cTpoeHud aroMa. [1nanerapuas https://m.edsoo.ru/SMMRTGFK 1
Mojienb aToMa Pesepdopaa

115 [Toctynatel bopa https://m.edsoo.ru/SWVSSUNS8J
Buasl cnextpos. CriekTp

116 YPOBHEH dHEPIUM aTOMa https://m.edsoo.ru/T6T3FTQ6Y
BOZOpOJA

jj7 ~ CUIOHTAHHOS M BRIYIACHHOS https://m_edso0.r/WI9SLAOOP
M3IIy4eHHUE CBETa

118 Jlazep https://m.edsoo.ru/CAG7KBIQ7

119 Hyknonnas monens siapa https://m.edsoo.ru/JGIMALCVV
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120

121

122

I'eitzenOepra-MBanenko. 3apsg u
MaccoBoe YHcio Aapa. M30Tomsbl.
PanuoakTuBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nydeHus. Bnusaue
PaZlOaKTUBHOCTH Ha )KHUBBIC
opranu3msl. JlozumeTpus

DHeprus cBA3M HYKJIOHOB B S7pe.

SAnepubie cunbl. Jlegext Macchb
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobremsr
YIPABISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOIHYECKHE
ACIIEKThI Pa3BUTHUSA SCPHOU
SHEPreTUKHU

MeTto1pl perucTpanyy u
HCCJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3auMoAeicTBUsA. bapnonsl,
ME30HBI U JIEITOHBI.
[Ipencrasnenne o CtanpapTHOU
Mozenu. KBapk-riatooHHast
MOJIETb aIpOHOB

https://m.edsoo.ru/SQOM2PG4J1

https://m.edsoo.ru/YOQ4MRH2H

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

123

®du3uka 3a npeaeaaMu
CrangaptHoit Mmogenu. TémHas
Marepusl U TEMHasl SHEPTHsL.
EnuncTBO (Dm3ndeckoil kKapTHHBI

https://m.edsoo.ru/A6IWSWE47Z

78




Mupa

124

125

126

127

DTansl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[IpMEHHUMOCTD 3aKOHOB (PU3UKH
JUISE OOBSICHEHUS TIPUPO,IBI

KOCMHUYECKUX 00BEKTOB. MeTo b1
ACTPOHOMHUYECKUX UCCIEAOBAHMI

CoBpeMeHHbIE ONITHYECKHE
TEJIECKOIIbI, PaJHOTEIICCKOIIBI,
BHEaTMoc(epHasi aCTPOHOMUS

Bun 38é3nnoro He6a. Co3Be3nus,
SIPKWE 3BE3IbI, IUIAHETHI, UX
BHUIVMOE JBIDKECHUE

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSSKWOTY

128

Conneynas cucrema. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Nctounuk suepruu ConHua u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

129

3BE31bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"creKTpalIbHbIN Ki1acc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

130

131

3Be3IbI TJIaBHOM
IIOCJIEIOBATEILHOCTH

BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIEHUS O
MPOUCXOKIACHUHN 1 3BOJTIOIINH
CosHma u 3B€31. DTalbl )KU3HA
3BE3]T

https://m.edsoo.ru/IF3TMPIO1

https://m.edsoo.ru/Y3IMJO6ZTY
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132

133

Mueunsiii [1yTe — Hama
T"amaxkTuka. TUOEI raJakTUK. 1
UEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Paciumpenune
Bcenennoii. 3akon Xab60:ma.
Teopust bosbiioro B3pbiBa.
PenukroBoe nznmyueHue

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

134

MacmrabHast CTpyKTypa
Bcenennoii. MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

135

136

Hepewénnpie npodiembl
aCTPOHOMUU

Ou3nyecKkuil MpakTUKyM 0 TeMe
"UccneqoBanue MarHUTHOT'O
TOJIST TOCTOSIHHBIX MAarHUTOB"
nnu "MccienoBanue CBOUCTB
(dheppoMarueTukoB" UIu
"HccnenoBanne QelCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoMm"

https://m.edsoo.ru/ WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

137

@uU3NYECKU IPAKTUKYM II0 TEME
"U3mepenue cuibl Amriepa uinu
"N3yueHne 3aBUCUMOCTH CUJIBI

AmMriepa OT cuiIbl TOKA" Uu 1
"OnpeneneHne MarHUTHOM

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuibl Ammnepa”

https://m.edso0.ru/S67ERZSQT

138

@u3NYECKUl IPAKTUKYM IO TEME
"UccneqoBanue ABJICHUS

https://m.edsoo.ru/6041UIS0D
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139

140

141

3JIEKTPOMArHUTHON MHIYKIIMK"
unu "OnpeneneHne HHIYKIUU
BUXPEBOTO MArHUTHOTO 101"

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
camounaykiuu'" uin "Coopka
MOJEJIN 3JEKTPOMArHUTHOI'O
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOI0
TOKa yepe3 MOocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop’ Wiu
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U
SHEPTUU PEITSITUBUCTCKUX YaCTHII
(o ¢potorpadusM TpeKoB
3apsHKEHHBIX YaCcTHUI] B
MarHuTHOM ToJe)"

https://m.edsoo.ru/EFNW63917S

https://m.edsoo.ru/LNOY8MGT9

https://m.eds0o0.ru/OTLRWY3PW

142

Pu3nYECKUil IPAKTUKYM 110 TEME
"U3mepenune nocrosHHOM [1nanka
Ha OCHOBE HMCCJIEJOBAHUS
dboTodrddexra" nnm
"UccnemoBanue 3aBUCUMOCTH
CHUJIBI TOKA 4e€pe3 CBETOJUOL OT

https://m.edsoo.ru/Y34AXQNLN
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HanpspKeHus"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOT0 aTOMapHOTO
BOJIOpOJA U U3MEPEHUE
noctostHHOW Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painioakKTHBHOTO
(dhoHa ¢ UCTIOJIL30BAHNUEM
nosumerpa unu "M3ydenue
MOTJIONIEHUS OeTa-4acTuIl
amroMuHueM"

https://m.edsoo.ru/C3HISS5E4

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH I OTpeieNIeHuUs
MOJI0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo
MOJTyILIApHs U IpKUE 3BE3AbI" NN
"Habmronenus B Teneckorn JIyHsl,
IJIaHeT, TYMaHHOCTEH 1
3BE3AHBIX CKOIIICHUH"

https://m.edsoo.ru/PR4K00VZY

146

O0001IeHe B CUCTEMaTH3 AU
3HaHuU. Ponb ¢usuku u
ACTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON U

https://m.edsoo.ru/XABKPSEJ3
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ATUYECKOH cdepax AedaTeIbHOCTH
YelioBeKa

147

O06o001IeHNne U cUCTeMaTH3aIUS
3HaHuil. Pone 1 MecTo Gpu3uKu u
aCTPOHOMHH B COBPEMEHHOM
HAYYHOU KapTHHE MHPa

https://m.edsoo.ru/G145HQT3W

148

149

O06o01IeHre ¥ cCHCTeMaTH3aIs
3HaHuil. Pons pusnaeckoit
Teopu# B (HOPMUPOBAHUU
MPEACTABICHUH 0 (PU3NIECKOM
KapTUHE MHUpPA, MECTO
(bu3nuecKoil KapTUHBI MUpa B
o01ieM psily COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE
O06o00611eHre U cucTeMaTH3alus
3HaHui no teme "Kunemartuka"

https://m.edsoo.ru/AOX66XKGX

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

150

O0001IeHrEe U CUCTEMAaTU3 AU
3Hanui mo reme "Kunemaruka"

https://m.edso0.ru/EOD18QXGW

151

152

153

O06001IeHre U CUCTEMATU3AIIHS
3HaHuil no teme "/[uHamuka"

O0o001IeHNE U CHCTEMATH3ALINS
3HaHui 1mo teMe "CraTruka
TBEpaoro Tena"

O0001IeHe B CUCTEMaTH3 AU

3HAHUH 10 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

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

154

O0001IeHrEe U CUCTEMAaTU3 AU

https://m.edsoo.ru/JRCSWNXDH
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155

3ga”ui 1o TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUUECKOU
Teopun"

O0o0011IeHNE U CHCTEMATHU3aLINS
3HAHWH I10 TEME
"Tepmonunamuka. TenaoBbie
MaIInHbI"

https://m.edsoo.ru/10P456WO8

156

O00011IeHrE U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "ArperaTHble
cocTogHud BemecTBa. Pa3oBbIe
nepexomanl"

https://m.edsoo.ru/VOTG69RUR

157

O0001IeHE U CUCTEMATH3AIUSA
3HaHUH MO TeMe "DIEKTPUUIECKoe
moJjie"

https://m.edsoo.ru/76PSKZV5A

158

159

160

O0001IeHrEe U CUCTEMAaTU3AIHS
3HaHui 1mo reMe "TloCcTOSHHBII
ANEKTpUYECKUH TOK"

O06o001IeHNEe U CHCTEMATH3ALINS
3HaHui# 1Mo TeMe "Toku B
pa3nuyYHbIX cpenax”
O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHW# 1o TeMe "MaruuTHoe
moie"

https://m.edsoo.ru/86VR2HMRIJ

https://m.edsoo.ru/ESIK18H3F

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

161

PeseprubIil ypok. O600611eHIE 1
cHCTeMaTH3alis 3HaHUH 110 TEME
"JJeKTpOMarHuTHas UHIyKIus"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBubIil ypok. O6001eHIE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe

https://m.edsoo.ru/3FO7MLKSL
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"Mexannyeckue Konedanus"

163

PesepBHelil ypok. O000IICHHE 1
CUCTeMAaTH3aIMsl 3HAHHUH 110 TeMe
"DneKTpOMarHUTHBIE KoJieOaHus "

https://m.edsoo.ru/EM1LEP76S

164

165

166

167

PesepBubIil ypok. O60011cHIE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"MexaHUYeCcKue U
3JIEKTPOMArHUTHHIE BOJIHBI"

PesepBHrlit ypok. O60011eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Onruka"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"OcHosel CTO"

PesepBubIil ypok. O6006111eHIE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"KopnyckymnsipHO-BOJIHOBOM
ayanuszm"

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81

https://m.edsoo.ru/3G6FJ3FFN

168

PesepubIiil ypok. O600111eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"dusuka aroma"

https://m.edsoo.ru/HGF8GQ8AS

169

Peseprubiil ypok. O600611eHIE 1
CHUCTEMaTHU3aIs 3HAHUH 110 TEME
"®du3nuka aTOMHOTO siApa U
3JIEMEHTapHBIX YacTuIl"

https://m.edsoo.ru/3RSUU1P8G

170

PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUI 10 TEME
"DnemMeHTs! acTpopuznku"

https://m.edsoo.ru/GQDTDSIRQ
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HAa MpPUMEpPaX pojib U MECTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

10.2

10.3

10.4

10.5

Y4uuThIBaTh TpaHMLBl NPUMEHEHUS HW3YYEHHBIX (HU3NUYECKUX MOJEIei:
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN AIIEKTPUUYECKUH 3apsi1 — MPH PeIICHHH (PU3NIECKUX 3a/1a9

PacnioznaBate pusnueckue sBieHUs (IIPOLECChl) U OOBSCHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KUHETUUECKOW TEOpUU CTPOEHUS
BEIIECTBA M DJEKTPOJAMHAMHUKUA: PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOJHOE TaJeHUE TeJ, JBWIXKEHUE 10
OKPY)KHOCTH, HWHEpIHS, B3auMmojeiictBue Ten; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00BhEMa Tel
NpU  HarpeBaHWU (OXJIAKIEHWH), TEIJIOBOE paBHOBECHE, HWCIApCHHE,
KOH/JIEHCAlUsl, TUIaBJICHUE, KPUCTAJUIM3alUs, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBIIICHHE JABJICHUS I'a3a [IPU €r0 HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MMapaMeTpaMy COCTOSIHUS ra3a B U30IPOLIECCAX; IEKTPU3ALUS Tel,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINUYMHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DHEprus, IOTCHUUAIbHAsA JHEPIHUs,
MexaHudeckass paboTa, MeXaHHW4ecKas MOIIHOCTb, TpU  ONHMCAHUU
MPaBWIBHO TPAaKTOBAaTh (PM3NYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3y4YEHHbIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SIBIICHUA,
UCTIONB3YS (M3MUECKHe BETUYMHBIL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHHETHYeCKast SHEPTHSI Xa0THYECKOTO JIBIDKCHUSI MOJICKYII,
CpPEIHEKBaJ[paTUYHASI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOAIGOUIMEHT IOJIE3HOTO IACHCTBUS
TETJIOBOTO JABUTATEIIS, TIPU OMKMCAHUM MPABHIIBHO TPAKTOBATH (DU3UUECKUIA
CMBICT WCHONB3YEMBIX BEITHYMH, UX OOO3HAUYCHUS M €IUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh ~ M3YYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BelIeCTBa U
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AIIEKTPUYECKHE SIBICHUS (TIPOLIECCHI), UCHOIb3YSd (PU3MUECKUE BEIUUYHUHBI:
AIIEKTPUYECKUIN 3apsl, 2JIEKTPUYECKOE TII0J€, HANpPsHKEHHOCTH IO,
IOTEHLIMAJ, Pa3HOCTh IMOTEHIMAJIOB; IIPU ONKMCAHUU NPABUIIBHO TPAKTOBATh
(bu3HYECKUl CMBICI HCTIOIb3YEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (DU3MYECKYI0 BEIUMYHUHY C
JpYTrUMU BEJTMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3NUYECKHE
3aKOHBl W INPUHLHUIBL 3aKOH BceMupHOro tarorenus, I, II u III 3axonHsbI
HeroTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPIHM, 3aKOH COXPaHEHHS
UMIIyJbCa, TPUHLUII CYNEPHO3ULMM CHJI, IPUHLUUI PABHOIIPABUS
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJCKYJIIPHO-KMHETHUECKYIO TEOPHIO
CTPOEHHMSI BEIIECTBA, IA30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOU
OHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
NEpBBIH 3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyloHa; mpu 3TOM pa3iauyaTrh CIOBECHYH (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE U YCIOBHS (IpaHUIbl, 00J1aCcTH)
IIPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBSICHIATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTBI 10 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUI; TIPU ITOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y Y4EOHOr0 IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
OpU 3TOM BBIOMpaTh ONTUMAIIBHBIA CHOCO0 HM3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pEe3yNbTaThl  TOJYyYEHHOW  3aBUCHUMOCTH
bu3MYECKUX BENIWYUH B BUAEC TaONHIl U TpaduKOB, Je1aTh BBIBOABI IO
pe3ysibTaTaM HCCIe10BaHus

Cobmronats mpaBuia 0€30MacHOrO TPYyAa MPH NMPOBEICHUN UCCIIE0BAaHHM B
paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, Yy4eOHO-MCCIIeOBATENbCKONH U
IIPOEKTHOM AESITENBHOCTH C MCIOIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U
71a00paTOPHOTO 060PYTOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHONW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHAIN3a yCIOBHS
3aJau BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHUSI (PU3NIECKON BETHUNHBI
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10.14

Pemats KaueCTBECHHBIE 3a/1a4u: BBICTPAUBATh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LETNIOYKY pACCYKICHHM C ONOPOM Ha U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

10.15

Hcnonb3oBaTe  MpU  pelIeHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM I TOHWCKA,  CTPYKTYPUPOBAHUS,
UHTEPIpETallMd M TPEJICTaBICHUS Y4eOHOH U  HAayYHO-NOIMYJISIPHON
uHpOpMAaLMK, TONYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aEMyI0 HH(POPMAIHIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B IMOBCEIHEBHOU KH3HU
s obecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpUOOpaMH H
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOICHUS
HOPM 9KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cpere

PaGoTarp B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBLHO PaCHpPEACsaTh 00SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAaHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&KIOTO W3 YYAaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBEpPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPoOJib U MeCTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThlBaTh TpaHUIIBl MPUMEHEHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIEeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO sJIpa NP PelIeHUH PU3NUYECKHUX 3a]1au

11.3

Pacnio3naBath (uznueckue sBIeHUs (MPOLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKM M KBAaHTOBOM (DM3HKHU: dJIEKTpUYecKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, AIEKTPOMarHuTHas MHAYKLUS, 1eHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIDKYIIMHCSA 3apn,
AIIEKTPOMAarHUTHBIE KoJieOaHus " BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHe, IpesloMIeHue, HHTepdepeHuus,
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TUdpakuus U MOJIApU3alMs CBETa, AUCIEPCUSI CBETA, (POTOITEKTPUUECCKUNA
s ekt (poroaddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIIeKTpa  aTtoMa  BOJOPOJA,  ©CTECTBEHHAas U  HCKYCCTBEHHas
PaarOaKTHBHOCTh

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 NIPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AJIEKTPUUYECKOE COMPOTUBIIEHHUE, pasHOCTh moreHuuanos, IJIC, pabora
TOKa, MHIYKIMS MAarHUTHOro 1mojs, cuna Awmmepa, cwia Jlopenua,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUYECKOTO U MarHUTHOIO IOJIEH,
IEepUoJl U 4acToTa KOJIeOaHUN B KoyieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKA B TIPOIECCEe TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJIeOaHUH,
(OKycCHOE pacCTOSHME U OINTUYECKas cujaa JIMH3bI; [P  OIUCAHUU
IIPaBWIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003HauEHHsI W EIUHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(bU3nMYECcKyIo BEIUUUHY C IPYTHMMU BEIMYMHAMU

11.5

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SBJICHHUS W TMPOILECCHI, HCIOIb3YS
($u3HYEeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrus M HMITYyJIbC (POTOHA, MEPHOA IMOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(bu3HYECKU CMBICI HCTIOIb3yEeMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh pU3NUECKHE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPUHLUIBLI: 3akoH OMa, 3aKOHBI IOCJIEI0BaTeIbHOTO U
NapaJuIeJIbHOTO COEIMHEHNUS IPOBOJHUKOB, 3aKoH J[xoyisa — JleHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLHWHU, 3aKOH INPSMOJIMHEHHOIO PacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YpPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpPaHEHUs DSHEPrUH, 3aKOH
COXPaHEHMs UMITyJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOIO 3apsifa, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTyNaTel bopa, 3aKkOH pajgrOaKTHUBHOIO
pacraza; mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbI,  oOnacTu)
MPUMEHUMOCTHU

11.7

11.8

Omnpenenar, HampaBJI€HHE BEKTOpAa HMHAYKIMM MarHUTHOTO  IOJS
MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30M

11.9

BBITIOTHATE AKCIIEPUMEHTHI TI0 HCCIAEAOBAHUIO (DU3WYECKUX SIBICHUU U
MIPOIIECCOB C MCTOJIBb30BAaHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHI; TIPH 3TOM
dbopMynupoBath npodiemy (3aady) U TUNOTE3y Y4eOHOTO IKCIEPUMEHTA,
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11.10

11.11

11.12

coOMpaTh YCTAaHOBKY M3 HPEIJIOKEHHOTO 000pYyJOBaHUs, IPOBOJUTH OIBIT
U GOPMYIHPOBATH BHIBOJIBI

OcymiecTBiIATh NpPsAMbIE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJIMYMH;
IpU 3TOM BBIOMpATh ONTUMAIIBHBIA CHOCOO0 M3MEPEHHsS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCMMOCTH (PU3MUECKHX BEIMYUH C HCIOJIH30BAaHUEM
NPSIMBIX U3MEPEHMI; MpU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yNnbTaThl IMOJTYYECHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYHMH B BHJIE
TabyuI ¥ rpaduKoB, AeIaTh BHIBOJBI M0 PE3yIbTaTaM HUCCIIEIOBaHUS

Cobmronath paBuiia 0€301MacHOTO TPY/a MPH MPOBEICHUN UCCIICIOBAHHIA B
paMKax  y4eOHOTO  OJKCIIEPUMEHTa, y4eOHO-HCCIIeIOBATEIbCKOH U
MPOCKTHOM JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEIILHBIX YCTPOMCTB H
1ab0paTopHOro 00OpyI0BaHUS

11.13

Pemate pacuéTHple 3amauM ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
UCMONb3Yysl (PU3UUECKUE 3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS
3a7jaud BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIIENIATh (PU3NUECKUE BETUUUHbI
u (opmynsl, HeoOXoauMmble A €€ pelleHHus,, MPOBOAUTH pPacd€Thl U
OLIEHUBATh PEAIbHOCTh M0JIyY€HHOIO 3HAaUeHUs (PU3MUECKON BETMUMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JIOTHYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOI>'I Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  HpuU  peumIeHHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM Uil  TIOWUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpETallUl U TPEACTaBICHUS Yy4eOHOM U Hay4yHO-TIONYJSpHOU
uHpOpMallMY, MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB; KPUTHUECKH
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

11.16

OOBSICHATh TPUHIHUIBI JIEUCTBHS MAIIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB; pa3auyarh YCIOBUS UX 0OE€30MacHOTO HCIOJIL30BaHUS B
MOBCEIHEBHOW KU3HU

11.17

11.18

11.19

[TpuBOANTE IPUMEPHI BKJIaJia POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (PU3MKE B MMOBCETHEBHON KHU3HU
uis  obecriedeHrs: O€30MacHOCTH TpH  oOpameHMH ¢ Hpubopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, JUIS COXPAaHEHHs 3/0pOBbSI M COOIIOIECHUS
HOPM DKOJIOTUYECKOTO MOBECHHS B OKpY Karollel cpeze

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAMOHATEHO PACIPEENIATh 00S3aHHOCTH U
IJIAHUPOBAaTh JIESATEIbBHOCTh B HECTAHJAPTHBIX CHUTYyallUsIX, aJEKBaTHO
OLCHUMBAThb BKJIaJ KaXJIO0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMSI OKpYXkKarolero Mupa. Poss sxkcriepumenTa
' U TEOpUM B IIpollecCe IO3HAHUA IPUPOABL.

OKcrepuMeHT B (pusuke

MogenupoBanre  (U3MYECKUX  SABICHUH U
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 ¢u3nveckux 3akoHOB. [IpUHIMII COOTBETCTBHA.
Pore u w™ecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  Hay4yHOM  KapTMHBI  MHUpa, B
HPAaKTUYECKOH J1eATEIbHOCTH JIF0AeH

MEXAHHUKA
KMHEMATHUKA

MexaHu4eckoe NIIBIDKEHHE. OTHOCHUTEIHLHOCTD
2.1.1 MexaHuueckoro aBmxkeHus. Cucrema oTcYéra.
Tpaexropus

[lepemenienne, CKOPOCThL  (CpemHsiss  CKOPOCTh,
512 MIHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUaabHOM
o TOYKH, WX TPOEKIMH HA OCH CHCTEMBI KOODIHMHAT.

CrnoxxeHue nepeMeneHnuil U CJI0KEHUE CKOPOCTEH

2.1

PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHEHHOE
513 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIIECHHs

MaTepI/IaJ'II)HOI\/JI TOYKHU OT BPEMCHU

CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO
naJicHust

2.14

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHENWHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.5

TexHUUeCcKre YCTPOMCTBA: CHUIOMETP, JABUKECHHE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE IIEPEIAYn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHS MEXAY
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IyTSAMH, IIPOHICHHBIMU TEJIOM 3a
II0CJIEZIOBATEIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHU
IIPY PaBHOYCKOPEHHOM JIBJKEHUM C HayaJlbHOM
CKOPOCTBIO, pPaBHOW Hym0. I3ydeHue IBUKCHUS
LIapuKa B BSA3KOM XUAKOCTU. M3yueHue OBUKCHMS
TeJa, OPOIIEHHOT0 TOPU30HTAIILHO

2.2

2.2.1

222

JTMHAMUKA

[Ipunmun  otHocutenbHOCTH ['anmuies.  [lepBsiit
3akoH Hertotona. MHepuanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uimuy Cuil

223

224

225

Bropoii 3akoH HproTOHA U1 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HploTOHA J171s1 MaTepHalIbHbIX TOYEK
3akoH BceMUpHOro TaroreHus. Cuila TSDKECTH.
[TepBas kocMuyeckas CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B )KUJIKOCTH HJIU Ta3e

[ToctynmaTensHO€ ©  BpallaTeNIbHOEC JIBIKCHHE
a0COI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TeEa B
NUCoO

229

TexHu4eckne yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktuyeckue paboTsl. M3yueHue ABHKEHMS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HecKosbkux cui. MccienoBaHue 3aBUCUMOCTH CHI
YIOPYTOCTH, BO3HUKAOIUX B JehopMUpyeMOit
NpYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nepopmanuu. MccnenoBanue yciaoBUN paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALIECHUS

2.3

2.3.1

232

3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHCTEMBI
MaTepHaIbHBIX TOYEK. IMIyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

233

PabGora cunel

93




234

MoIIHOCTD CUIBI

2.3.5

Kunernyeckass »Heprusi MaTepuaIbHOW TOYUKH.
TeopeMao KUHETUYECKON SHEPTUH

2.3.6

ITorenumanpHas >Heprus. lloreHuuanbHas >Heprus
yhpyro nepopMupoBaHHON IPYKUHBI.
[ToreHnnuanbHas 3Heprus Tesa BOIU3U OBEPXHOCTH
3emin

2.3.7

HOTCHI_[I/IaJIbHBIe N HCIIOTCHIMAJBbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHUHAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHU4YeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHU4YeCKOH SHEpIrun

2.3.8

239

Yupyrue u Heynpyrue CTOJIKHOBEHUS

Texauueckue YCTpOﬁCTBaI JBHXXCHUC PaKeT,
BO)IOMéT, KOIIep, HPY)KI/IHHHﬁ IIHUCTOJICT

2.3.10

[TpakTuyeckue padboTsl. M3yueHue cBS3U CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CHUIBI C HW3MEHEHHEM MEXaHUYeCKOM
SHEPruy Teia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TeopuH. BpOyHOBCKOE JBUKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCcTHL| BELIECTBA

3.1.2

Mopenn cTpoeHus Ta3oB, KUIAKOCTEH M TBEPIBIX
TEI U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIeN

3.1.3

3.14

Macca MOJIEKYIL. KonuuectBo BEILIECTBA.
[TocrossuHass ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Lienbcus

3.1.5

Mopnens npeansHOro raza. OCHOBHOE YpaBHEHHE
MOHGKyanpHO-KI/IHCTH‘{eCKOfI TECOpHUU HACAIBHOTO
rasa

3.1.7

3.1.8

AOcomroTHass Temmeparypa Kak Mepa CpeaHen
KMHETUYECKOM HSHEpPruu  TEIJIOBOrO  JBUKCHHS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH

JlanbToHa

I'azoBbIe 3ak0HBI. M30mpoLiecchl B HeanbHOM Tas3e ¢

IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: H30TEPMA,
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u30xo0pa, n3obapa

3.1.9

TexHuuyeckue ycTponcTBa: TepMOMETpP, OapoMeTp

3.1.10

[TpakTaeckue padoTel. M3mepeHne macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHMe 3aBHCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

33

3.2.1

322

OCHOBbI TEPMOJIMHAMUKN

TepMmoguHamMmuyeckas cucTeMa. Buyrpennss
SHEPTUsI TEPMOJUHAMHYECKOU CHUCTEMBI U CITIOCOOBI
€€ U3MeHeHUs

KomngectBo Ttemnotsl u  paborta. BuyTpennss
SHEPIUs OJHOATOMHOIO MJI€aJIbHOIO ra3a

3.23

Bunasr TEeIJIoNepeIaun: TETIOMPOBOIHOCTb,
KOHBEKILIUSA, M3TydyeHue. TermoéMKOCTh — Tena.
VYnaenpHast  TeIIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

324

3.2.5

3.2.6

3.2.7

IlepBbiii 3ak0H TepMOAMHAMUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLIECCaM.
['paduueckas mHTEpIIpEeTaIysl paboTHI ra3a

TeruioBeie  Mamwmubl.  [IpuHnuner  geicTBus
TerioBbix MamuH. [IpeoOpa3oBaHus sHepruu B
TEIUIOBBIX MammHax. KodpuiueHnT moe3Horo
nevictus (nanee — KI1J1) termoBoit mamuubl. [y
Kapno u ero KIIJI

Bropoit 3akon TepmoauHamuku. HeoOpaTumocThb
IpOLECCOB B IpuUpone. TeruioBble JBUTraTENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHuueckue YCTpOﬁCTBaZ ABUTAaTC]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIJI0OEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne W KoHaeHcaius. Vcnapenue wu
KUTICHWE. YJelbHasl TeIioTa MapooOpa3oBaHMs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHS OT JaBJICHHUSI

332

333

334

AOCOmIOTHAs U OTHOCUTEIIbHAS BJIAXXHOCTh BO3yXa.

Hacpliennsrii nap

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie

Tena. AHM30TPONUS CBOWCTB KpucTaylioB. JKuakue

Kpuctaysibl. CoBpeMEHHbIE MaTepHabl

IInaBneHne u kpucraumMzanys. YJelbHas TEIUIOTa
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riaBieHus. Cyomumarst

3.35

Y];)aBHCHI/Ie TEIJI0OBOro OajgaHca

3.3.6

TexHuueckue YCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYCHUS
COBPEMEHHBIX  MarepuajioB, B TOM  YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Tpaktuyeckue paboTel. M3MepeHue BIIAXKHOCTH
BO31yXa
SJIEKTPOAMHAMUKA

4.1

4.2

4.1.1

4.1.2

OJIEKTPOCTATHUKA

OnekTpu3anus Tel. OJJeKTpuueckuid 3apsana. JlBa
BU/JIA DJICKTPUUECKUX 3apsiI0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumopgeiictBue 3apsaaoB. 3akoH Kynona

4.1.5

DneKTpuiecKoe ToJIe. HanpsoxkéHHocThb
ANEKTPUYECKOro Mois. [lpuHuun cynepnosunuu.
JInHnn HanpsKEHHOCTH DIIEKTPUYECKOTO OIS

4.1.6

4.1.7

Pa6oTta cHII 3JIEKTPOCTATHYECKOIO TTOJIAL.
ITorenmman. Pa3HocTh MOTEHITNATIOB

[IpoBOMHUKKM W  JUANEKTPUKH B  IMOCTOSHHOM
AIEKTPUYECKOM ToJIe. JusnexkTpudeckas
MIPOHULIAEMOCTh

4.1.8

OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
IUIOCKOTO KOHJIEHCATOpa. OHEprus 3apspKeHHOTO
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOMCTBA: JIIEKTPOCKOII,
JIIEKTPOMETP, JIIEKTPOCTATUYECKAS 3aIluTa,
3a3eMJIEHHE  DJIEKTPONPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

IIpakTHueckue paboTHL. N3mepenue
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX

CPEJIAX

4.2.1

VYenosus CyIIIECTBOBAHUS OCTOSTHHOTO
anekTpuueckoro Toka. Mctounnku Toka. Cuma Toka.
IlocTOSTHHEII TOK

422

423

Hamnpsxenue. 3akon Oma 1i1s ydacTka [enu

DneKkTpudeckoe COIIPOTUBIICHUE. VY nensHoe
COINPOTHBIICHUE BEIIECTBA
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4.2.5

4.2.6

HOCJIGIIOB&TGJIBHOG, napaJijieJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOAHUKOB

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoiaBkymas cwia (manmee — OJC) wm
BHYTPCHHEE COMPOTUBJICHWE MCTOYHHKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anekTpuyeckoi renu. Kopotkoe 3aMbIkaHue

4.2.8

429

DNeKTpOHHAasi NPOBOAUMOCTb TBEPABIX METAILIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS ~ METaUIOB  OT
teMriepaTypbl. CBEpXIIpOBOIUMOCTh

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBonuukn. CoOOCTBEHHAass W MPUMECHAs
MPOBOJIUMOCTh TTOJIYIPOBOHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKU TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHYECKAs JUCCOHAITUS. DIEKTPOIU3

DJeKTpudecKkuil TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITCIIBHBIA ~ pa3psii. PasnuyHbie  THIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHHuecKne yCcTpONCTBa: aMIIEpMETpP, BOJBTMETD,
peocTaT, UICTOYHHMKHU TOKa, dJIEKTPOHArpeBaTENIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM IHOZ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTro
COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COTIPOTUBIICHUS. Habmonenue
AIIEKTPOJIN3A

11 KUIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHTBI COIEP:KAHUS
SJIEKTPOAMHAMUKA
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4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3.1

ITocTosiHHEIE MAaTrHUTHI. BsanmogelictBue
[IOCTOSIHHBIX MarHuTOB

4.3.2

MarnuTtHoe 1nosne. BEeKTOp MarHUTHOW MHAYKIIUH.
IIpunnun cynepno3unuuu. JIMHMM  MarHUTHOU
MHAYKIMK. KapTuHa TUHUA MarHUTHOW MHIYKIIMU
I10JIS1 IOCTOSIHHBIX MArHUTOB

433

MarnuTtHOe 1ose mpoBOJHUKA ¢ TOKOM. Kaprtuna
JUHUW TOJsL JJIUHHOTO MPSIMOTO MPOBOJAHUKA M
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OmeiT  Opcrena. BzaumoneiictBue
MPOBOJHUKOB C TOKOM

434

4.3.5

4.3.6

Cuna Amriepa, €€ MOJIyJIb M HAPaBIICHHUE

Cuna Jlopenna, e€ Moaynp U HallpaBJICHHUE.
JIBrkeHue 3apsDKEHHON YacTHUIBl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia

SIBneHue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

4.3.8

[ToTok BeKTOpa MArHUTHON MHIYKLIIHUHU

OJAC wuHayknuu. 3aKOH  DJIEKTPOMArHUTHOMN
uHaykun Papazest

4.3.9

Buxpesoe snexrpuyeckoe none. 3C uHAYKIINHN B
MMPOBOAHUKE, ABHXXYHICMCA IOCTYINATCIBHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

4.3.10

4.3.11

IIpaBuno Jlenna

NunyktuBHOCTh. SIBNeHne camounaykuuu. J/C
CaMOMHAYKIUH

4.3.12
4.3.13

3Hepr1/1${ MAarauMTHOTO ITOJIA KaTyIIKU ¢ TOKOM

BJICKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHUYecKkrne yCTpONCTBA: MOCTOSHHBIE MATrHUTHI,
AJEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTULl, MHAYKIIMOHHA [1€Yb

4.3.15

[Tpaktuueckue pabotel. M3yueHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccinenoBanue aeicTBus
MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  gBI€HUA  DJIEKTPOMArHUTHOM

HHAYKIOHUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarennuas cuctema. CBoOOmHEIE KOJIEOAHUS.
I'apmonmueckne konebanus. Ilepwon, dYacrtora,
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5.2

amIuTyzaa u ¢gasa koneGaHui

[IpyXuHHBIA MassTHUK. MaTeMaTH4eCKUil MaITHUK

YpaBHeHue rapMOHUYECKUX KoseOaHuil.
Kunematnyeckoen  JAMHAMUYECKOE  OINHUCAHHE
K0J1€0aTEIBHOTO JABMKCHUS

IIpeBpamienue dSHepruv Ipd  TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU
MCXO/IHOM BEJIWYHMHBI C aMIUIUTYJaMH KoJeOaHul
€€ CKOPOCTHU U YCKOPEHMS

KonebaTenpHbIii KOHTYP. CBoOoaHbIC
AJIEKTPOMArHUTHBIC KOJleOaHUs B  UACATHLHOM
KoieOaTeIbHOM  KOHType. AHAJOTHUS  MEXIYy
MEXaHHYECKUMU u AJIEKTPOMArHUTHBIMH
konebanusimu. @opmyna Tomcona

3aKOH COXpaHEHMs DSHEPrMd B  HJCATBHOM
K0J1e0aTeJIbHOM KOHTYpE

BBIHYDK,ZLCHHLIC MCXaHHNYCCKHC KoJIEOaHHSL.

Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennsblil Tok. CHHYCOUJANbHbBIN IIEPEMEHHBIN
TOK.

5.1.10

5.1.11

5.1.12

MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
noTpediIeHne JJIEKTPUYECKON JHEPIUH.
OKOJIOTMYECKME  PUCKM  IIPU  MPOU3BOJCTBE
ANEKTPUUECKOMN SHEPIuu. Kynerypa
HCIIOJIB30BAaHUSI MIEKTPOIHEPTUH B IMOBCEIHEBHOMN
KU3HU

TexHuueckue YCTPOMCTBA: ceifcmorpad,
JJIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesad

[TpakTuyeckue paboTEL. Hccnenosanue
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJIeOaHUi rpy3a Ha
HUTH OT JUIMHBI HUTH M Macchl Tpy3a.
HccnenoBaHue MNEepeMEHHOrO0 TOKa B LENH U3
MOCJIEIOBATENbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIK{ ¥ PE3UCTOpa

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanunveckne BOJIHBI, yCJIOBUSA
pacnpoCTpaHEHUs. [Iepuon. CkopocTb
pacrnpocTpaHeHHs U JyIMHA BOJIHBL. [lonepeyunbie u
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MMPpOAOJbHBIC BOJIHBL

522

Hutepdepennus u nudpakus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBUS H3IIy4EHHUS
JJICKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTanus
BeKTOpOB E, B 1 v B 21€KTpOMarHuTHON BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPaXKCHHE,
IIPEJIOMIICHUE, HOJISIpU3aLus, Tudpakuus,
uHTepdepeHiys. CKOpPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[Ilkana »meKTpOMAarHUTHBIX BONH. I[IpuMeHeHme
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBL pannuoCBsI3U u TEeJIEBUICHUS.

Panuonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpPYXAaromIei cpebl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paauolpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsMonMHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

533

5.34

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AOGCOIOTHBIN NOKa3aTeab NPeIoMIICHHUS

ITonmHoe BHyTpeHHee oTpaxeHue. [lpenenbHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. CloxHBIN cOcTaB OEJIOTo CBETa.

[BeT

5.3.6

CoOuparolie M pacceuBaromue JHH3bI. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask Cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparomux U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, TaBaeMOE JTNH301

5.3.7

5.3.8

ITpenenst IIPUMEHUMOCTH rEOMETPUUYECKOMN

OTITUKH

Wntepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
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Ycnosus HaOII0ACHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHHIX UCTOYHUKOB

Hudpakius cBera. Judpakiuonnas peni€Tka.

539 VYcnoBue HaOMIOICHUS TJIABHBIX MAKCUMYMOB TIPH

o NaJCHUM  MOHOXPOMATHYECKOrO  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonspuzanus cBera

TexHuueckue YCTPOMCTBA: OYKH, ayma,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKA,
JU(PPaKLMOHHAS PEIIETKA, OISIPOU]

5.3.11

[IpakTnueckue pabotbl. M3mepeHue noxazareins
53.12 IIPEJIOMIICHUS. Hccnenosanue CBOMICTB
o n3o0paxeHnuil B nuH3ax. Habmonenue nucnepcun

CBCTa

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_IBI IIPpUMCHUMOCTHU KJ1aCCUYEeCKOM
MCXaHHUKH. HOCTy.]'IaTBI TCOPHUU OTHOCHUTCIIbBHOCTH!
HHBAPUAHTHOCTL MOAYJd CKOPOCTH CBCTa B

6.1

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENBLHOCTD OJIHOBPCMCHHOCTH.

6.2
3aMeUIeHHe BpEMEHHU U COKPALLEHUE JJIUHBI

6.3 DHeprus 1 UMIyJIbC CBOOOIHOMN YaCTHUIbI
CBsi3p  Maccel C DHEpPrHEH U HMILYJIBCOM
6.4 CBOOOIHON YaCTHUIBI. DHEPTUS MOKOSI CBOOOTHOM
YaCTHUILIbI

KBAHTOBAA ®U31KA

7.1

3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonbl. dopmyna Ilnanka cBgA3M dHEPruu
7.1.1 ¢doToHa € ero yacToTod. DHEprust U HUMILYJIbC
dotoHa

OTtkpeiTHE U uccienoBanue Gorodpdexra. ONbITHI
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

VYpaBuenne OiHmTeiHa g QoTodddexTa.
«Kpacnas rpanuna» potospdexra

7.1.4 Jasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5 XHUMHUYECKOE JIEHCTBUE CBETA

TexHuueckue yCTpoOicTBa: ¢doTo371eMEHT,
¢doronaTunK, CoNHEUHas 6aTtapes, CBETOANO
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7.2

CTPOEHUE ATOMA

7.2.1

7.2.2

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
UCCIIeIOBaHUIO cTpoeHust aroma. [1nanerapHas
MoJieJIb aToMa

IToctynarel bopa. HM3nmydenue u IOIIIOLICHUE
(GbOTOHOB TpU Mepexo/ie aToMa C OJAHOIO YpPOBHS
sHepruuM Ha npyrod. Buaer cnektpoB. Crektp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. BonHel ae bporns.
KopnyckynsipHo-BostHOBOM ayanusm. ludpakmus
3JIEKTPOHOB Ha KpHUCTAIIaX

7.2.4

7.2.5

7.2.6

CrioHTaHHOE u BBIHYXICHHOC HU3JTy4YCHUC.
YCeTpoicTBO M TpUHIHIT PabOTHI JIazepa

TexHUYeCKUE YCTPOMNCTBA: CIIEKTPalIbHBIA aHATU3
(cTieKTpOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTEP
[IpakTuueckue paboTHL. Habnronenue
JUHEIYaToro creKkTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOIIOIEHUS u pErUCTpALAH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITHI Pe3epdopaa
[0  ONpEAENEHUI0 COCTaBa  PaJUOAKTHUBHOIO
u3nydenusi. CBoiictBa anbga-, Oera-, ramma-
u3ly4eHus. BiusHue pagnoakTUBHOCTU HA KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa M HeWTpoHa. HykinoHHas
Mozenb spa [eitsenbGepra — MBanenko. 3apsif
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. DJIEKTPOHHBIM M TO3UTPOHHBIN
Oeta-pacma. lamma-uznydenue. 3akoH
pPaInMoaKTUBHOTO pacrajia

DOHeprust CBs3U HYKJIOHOB B sJpe. SIIepHbIe CHUJIBL.
HedexT maccsl snpa

ﬂ)lepHBIe pPCaKkuu. HGHCHI/IC " CUHTEC3 AACP

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMosimepHsIi  CHHTES.
[TpoGieMbl U MEPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHbple 4yacTHLbl. OTKpBITHE MO3UTPOHA.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS
TexHuueckue yCTpOHCTBA: JO3MMETp, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bom0a
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7.3.10

[Tpaktudyeckue pabotTel. MccnenoBanue TpekoB
gacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3aH0ro Heba. Co3Be3nus, sipkue 3BE3NBI,
IIJIaHCTHhI, UX BUAUMOC IBUXKCHUC

8.2

8.3

8.4

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUTaHTBl U UX CIIYTHUKH, KapJIMKOBBIC
mwia"eTsl. Masbele Tena COnHEYHON CUCTEMBI

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTHBHOCTb

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, panuyc, TeMmneparypa, 150:
B3aUMOCBs3b. [lnarpaMma «CreKTpagbHbIA KJIacc —
CBETUMOCTBY. 3BE3 b1 rJ1aBHOU
MIOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIABHOM
[IOCJIEI0BATEIbHOCTH

8.6

BuyTpennee crpoenue 3BE31. CoOBpeMECHHBIE
HpeIICTaBJIeHI/Iﬂ (6] HpOI/ICXO)KZICHI/II/I 1 DBBOJJIKFOIINU
Couaiia 1 38631, DTaribl )KU3HU 3BE3]I

8.7

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3B€31, rasa
u e, Ilonoxxenue u nwxenue ConHua B
INanaktuke. [1nockas u cheprueckas MoACHCTEMBI
lNanaktukn

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UeEpHsbie nbIphI B iApax rajlaKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paguyc
Bcenennon, teopuss bosnbmoro B3psiBa. Mojneinb
«ropsuer Beenennol». PennkroBoe usinyuenue

MacuirabHast CTPYKTYypa Bcenennoi.
Merarajaktuka. Hepeménnsie pobIeMBbl
aCTPOHOMUU
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMOro OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbI CPpeiHEro oo1ero
TpeOoBaHus o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararomumumMmn @HSHHGCKI/IMI/I IIOHATHUAMU nu

BCIIMYNHAMHU, XapAKTCPU3YIOILINUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH IS aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHUpA, MaKpOMHpa W MEramMHpa, pas3lindyarh YCIOBUS
3 (rpanubl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTH
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYCCKHE
MPOIECChl,  HCIOJB3YSl ~ OCHOBHBIC  IOJIOKEHHsS,  3aKOHBI U

3aKOHOMCPHOCTH

C(i)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA [IPUMCHUMOCTU

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peliaTh pacu€THbIE 3a7aud C SBHO
3a/IaHHON W HESIBHO 3aJ]aHHOM (PU3MUYECKOW MOJENIbI0: Ha OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIIne
TpeOOBaHUAM 3374, TIPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 W TOCTynaTrhl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/iay, MPOBOJIUTH PacyEThl HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAJIU3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pEelIeHUuss C  Y4ETOM  MOJIYyYEHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHBIE 3a7aud, TPeOyrOIIMe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3feNioB IMIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
6 3HAHUW ®3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAWBATh JIOTMYECKYIO LIEMOYKY pACCYyKIAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SAIBJICHUSA

104




BHa,ZLeHI/Ie OCHOBHBIMH METOAaMH Hay4YHOTr'O IIO3HaHHA,
UCTOJBb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMBIE W KOCBCHHBIC
U3MEpeHUs: (U3NYECKUX BEIUYMH, BBHIOMpAs ONTUMAIBHBIA CIIOCOO
HU3MCPCHHUA U MCIIOJIB3Yysd HU3BCCTHBIC MCTOAbI OLCHKH HOI‘pCHIHOCTGﬁ
W3MEpEHUH, MPOBOJUTH WCCIEAOBAHNE 3aBHCUMOCTEH (PU3NICCKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTyYCHHBIC PE3YJIbTaThl, UCIOIBb3YS (U3NICCKHE TEOPUH, 3aKOHBI U
TIOHATHSI, M JIeJaTh BBIBOJBI; COOMOMATh MpaBmiia OE30MMaCHOTO TPyAa
IpU MPOBEACHUU HCCICIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JICSITEIBHOCTH  C  WCIOJB30BaHUEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHMI  aHANWM3UpOBaTh M OLIGHUBATH
MOCIICACTBHS OBITOBOM ¥ MPOW3BOJICTBEHHOM JIEATEIIPHOCTH YEIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI 0 paloOHAIBHOM
NPUPOAONOJb30BAHUM, a  TakkKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTMKEHHM HAYKM W TEXHOJIOTMH JUId JaJbHEWILIEro pa3BUTHS

YCJIIOBCYCCKOI'O O6H_ICCTB8.

10

Omnagenne pa3nTU4HBIMH crocobamMu  paboTel ¢ mH(pOpMaIuen
(GU3MUECKOTO  COZAEpXKaHMUS C  KCIIOJIb30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OIIEHKH JI0CTOBEPHOCTHU MoJydyaeMoi nHpopmanuu

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKUE TOHATHS, TEOPUM U 3aKOHBI JUIs aHadu3a u
00BsACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpelae; JBUKECHUSA

HEeOECHBIX TEJI, DBOJIIOLMH 3BE€311 M Beenennon
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pa3nena/re aJjieMe
MbI HTA

1.1

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

MEXAHHUKA
KMHEMATHKA

Mexanndeckoe JBHKCHHC. OTHOCUTEIILHOCTh MEXaHMYECKOTO

nermkenna. Cucrema orcyéra

MaTepI/IaJ'ILHaSI TOYKa.

TpacKTOpHA

Eé& pamryc-BeKkTop:
7le)=(xle) e ) =(2)),

TpaeKTopII,

IepeMellleHIIe: ’O/
AF =7(t))—F(t)) =Ty — 7, = x
= (Ax, Ay, A2),

OyTE.

CIIokKeHIIe NepeMelleHHil:

Ny =0, + A7

CkopocTh MaTepUaIbHOU TOUKHU:

_ A7
L= —-
At

J— -.r=
== (v,0).

Ar—0

Ax , ) .
v, =— =X,. aQHAJOTHYHO v =Yy, U.=Z/
At :

CoxeHHe CKopocTeil: ¢, =0, + 0, -

Brruncnenue nepemenienys v NyTu MaTepuaibHON TOUKU MIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCH X MO IpaduKy

3aBHCHMOCTH Vy(t)
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- . AD
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = EL :
=0

_Au,

a,
AL |40

~(a,

=(uv,),". aHAIIOTIMHO a, = (v, )I a.=(v.)"

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

1.1.5
Ve (t) — vo, = const
PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE ABHKEHUE:
at’
x(t)=x, +u, t +-2
v(t)=u, +at
1.1.6 a, = const
Ul:r - U_l.'r = 24‘_".'__{ [Il _Il]
U+,
TIpn NBIDKCHIII B OTHOM HAIIPABICHHHI MyTh S= 1 2.
CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
Vi oy
g
1.1.7
Mo o
(9] Xo ‘(',—

JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM 0L K TOPU30HTY:
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[.‘r{f} =X, + U f =X +U,cosa-f

P . 2
V() =yt vt + g1T =V, T U, sina- I—STT

v.(t)=v,, +g1f=u,sino— gt

=0

=—g =const

{U;- (t)=v, =v,cosa

o
oX
o
oy

KpuBonuneiinoe nBuxeHue. [[BrmkeHrne MaTtepruaibHON TOUKU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

HpI/I PaBHOMCPHOM ABHIKXCHUU TOYKH 110 OKPYKHOCTHU

_27r_2
w = = TV

. LleHTpoCTpeMUTENLHOE YCKOPEHUE TOUKU:

Qayc =?= w?R

. [lonHoOE ycKkOpeHne MaTepuanbHON TOUKH

Teépaoe Teno. [locTynarenbHOE U BpallaTeIbHOE IBUKEHUE

TBEPIOrO Tesa

1.2

JTMHAMUKA

1.2.1

1.2.2

Nuepunaneubie cucteMsl orcuéra. IlepBbiil 3akoH HeroToHA.

[IpuHnun otHOCcUTENBHOCTH ["anmunes

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7
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1.2.3

Cuna. [TpyHUUMNI Cyneprno3uiivu CUI:

- - -

FpaBHo,uel?xCTB = Fl + F2+- -

1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B MICO

-
>

F1 =ma,q

N

Ap = FAt

pu

>

F = const

-———

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MATEpHATIBHBIX TOYEK:

-

Fiy = —Fy

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MNPUTAIKCHUSA MCEKAY

TOUYEYHBIMU MacCaMU PaBHBI
mim;

F=6—p

Cuna TSDKECTH. HeHTp TSDKECTH Tela. 3aBUCHUMOCTH CHJIBI
TSPKECTH OT BBICOTHI h Hal MOBCPXHOCTHIO IIJIAHETHI paglnyCoOM

RO:
GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

109




1.2.8

1.2.9

1.3

1.3.1

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKCHUSI:
Erp = uN

Cuiia TpeHust TOKOSI:

Koadduuuent tpenuns

[aBiienue:

CTATUKA

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUS:

[M| = Fl, rae | — mie4o cuisl

-

F

OTHOCUTENILHO  OcCH,  mIpoxojsmed  uepes  Touky O
MEPNEeHIUKYISIPHO PUCYHKY

1.3.2

]_IeHTp Macc Teia. HeHTp MacCC CUCTCMbI MATCPUAJIBHBIX TOYCK:

- -

myr, + myry+...

T,
e my +my+...

B oHOpOAHOM 1T0JIE TSAXKECTH
(g = const)

LOEHTPp MaCC T€JIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M,+M, +...=0
1}31 +F,+...=0
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3akoH Ilackang

JaBnenue B )xuaKocTH, mokosiieics B UCO:

p =po + pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBLITeCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynbsc MmaTepuabHOM TOUKU:

p =mv

NmMnynsc cuctemsl Tei:

p=p +p2t..

3aK0OH M3MEHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

- -

Ap = A(pl +p2t.. ) = FlBHeI_LIHAt + FZBHeLL[HAt-l_' -

B UCO , ecnin

Ap = A(py +p+...) =0

, €CITH

- -

FlBHeLL[H + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE
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F

Ar x
PaGora criel Ha MaloM NEPEMCIICHUN

A=|ﬁ|-|ﬁf|-c05 a=F -Ax

« F

)
MOIIIHOCTD CHUIIBI:

€CITH 32 BpeMsi
1 .4.5 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHJIBI

Ad
P=— =F-vu-coso
ﬂhf Ar—

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKHU:

2 2

mv p
EKI/IH =0 =5
2 2m
1.4.6
3aKoH U3MEHEHUS! KHHETUUECKOU SHEPTHH CHCTEMBI
MatepuanbHblxX Touek: B MCO AEkun = A1 + A2 + ...
[TorenmanpHas 3HEprus:
JUISL TIOTEHLIMAIBHBIX CHUJI
A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl
1.4.7

HOTGHHI/IaJII)HaSI OHEpPTUia MaTepHaHBHOﬁ TOYKHU B OJTHOPOJHOM
TIOJIC TAXKECTU!

EHOTeHu =mg h
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[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpoOBaHHOIO Tea:

kx?
E NnoTeHL — T

1.4.8

3aKOH N3MCHCHUA U COXpaHeHI/Iﬂ MeXﬂHquCKOﬁ aHeprI/II/I:
Euex = By + Emmm-u
B IICO AE,ex = Agcex HEMOTEHLL CHIs
B IICO AE,x = 0, €CII Agcex remoresm cnz = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnyeckue KoneOaHus MaTepualbHON TOYKH.
Awmmuntyna u ¢asza konebanuii. Kuaemarnueckoe onucanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(H=(v,), =) =a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIINCaHUC:

rac

. JTO 3HAYHT, YTO
E, = —kx.

9HepreTI/I‘{eCKOC OIIMCaHHC (SaKOH COXpPAHCHUA MEXaHUYEeCKOH

SHEPTUH):

-~

JJM+E_H£§M_M _

2 2 2 2

CBs3b AMIIIUTYAbL KoJIeOaHUI CMCIICHUA MaTCpHaHLHOﬁ

TOYKH C aMIUTUTYJIaMHU KoJieOaHUH €€ CKOPOCTH U YyCKOPEHUS:

U =04, @ =04

[lepuona 1 yactoTa KoyeOaHMii:
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2n 1
T = =

v
ITeprion Manbix CBOOOTHBIX KOJEOAHWNM MATEeMaTUYECKOTO

MasTHHKA:

T=ZIJI
g

[Teproa cBOOOIHBIX KO€OAHUMN MPYKUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

BBIHY)KIIGHHHG konebanus. Pesonanc. PezonancHas KpuBas

1.5.4

HOHCpC‘IHLIe n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacrnpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

Hutepdepennus u qudpakius BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJIAAPHAS OU3NKA

2.1.1

Mogenu cTpoeHus ra3oB, )XUAKOCTEHW U TBEpABIX Tei. [lycThb
TepMOAMHAMUYECKass cucrema (Teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOIM4eCTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 9ucio ABOrajapo, m — Macca CUCTEMEI (Tena),
U

— MOJIIpHaA Macca BCIICCTBA

2.1.2

TennoBoe ABHKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

Bs3anMoelicTBUE YacTHI] BENIECTBA
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2.1.4

Juddysus. BpoyHoBckoe nBrKeHne

2.1.5

Monens uneanpaoro raza B MKT

CBs13p MEXJly IaBJICHUEM U CpPeIHEN KUHETUYECKOW IHEprueut
IIOCTYIIATEJIBHOTO TEILUIOBOIO JBMKCHMS MOJIEKYJ HUAEAIbHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

rze m0 — macca OJTHOM MOJIEKYJIbI,

Tl=v

- KOHIIEHTpPAIUs MOJIEKYJT

Ab6comtotHas Temnepatypa: T =t +273K

CBs13b TEMIIEpaTyphI ra3a co CpeiHe KNHETUYECKOW SHEpruei

MMOCTYNATCIBbHOI'O TCIIJIOBOT'O ABMKCHUSA €0 MOJICKYIJI:

i 2
£ :imy =Ek]‘"
{ 2

e 2

2.1.10

VYpaBuenue p = nkT

Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:

(Vpaprerse Merreeera — Krareiipona
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBHeHNe MeHueneeBa — KiameiipoHa (IIpIMeHIM
3aIIICI):
pRT

pV= %RT = vRT = NkT, p=F

BrIpaxeHie 1A BHYTpeHHell 3HepIi OIHOATOMHOTO |
raza ([IpIIMeHIMEIe (hOPMEI 3aIIIICH ):

L‘=%vRT=%NFcT = iERT=WUT=%pV

2
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3akoH I[aJIBTOHa AJId JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

2.1.11 p=p; +po+..
H3onporeccbl B pa3peKEHHOM ras3e ¢ IMOCTOSHHBIM YHCIOM
Moutekyn N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
n3zorepma (T = const): pV = const
uzoxopa (V = const):
P_ const
T
n3zobapa (p = const):
%4
2.1.12 — = const
T
I'paduueckoe npeacraneHue usomnpoiecco Ha pV-, pT-u VT-
JuarpaMmmax.
OOBenMHEeHHBIN Ta30BbIi 3aKOH:
pV
— = const
T
JUTSI TIOCTOSIHHOT'O KOJIMYECTBA BEILIECTBA V.
Haceiienneie W HeHachlllleHHbIE mapbl.  KauyecTBeHHas
5113 3aBUCUMOCTD IUJIOTHOCTU W JABJIEHUS HACBHIIIEHHOTO Mapa oOT
TEMIIepaTypbl, UX HE3aBUCHMOCTh OT 00BbEMa HACHIIIEHHOTO
napa
Bnaxnocts Bo3ayXa.
OTHOcHTENbHAS BIAKHOCTD:
pnapa (T) pnapa (T)
2.1.14 ¢ = =

B pl—lacmmnapa (T) B pHaCbI].Lll'[apa (T)
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22

M3MeHeHue arperatHbIX COCTOSIHMU BEIIECTBA: HCIAPEHUE U

21D KOHJCHCAIIMS, KUTICHUE KUJKOCTH
HN3MeHeHue arperatHbIX COCTOSIHMW BEIIECTBA: ILJIABJICHUE W
2116 KpUCTAUTU3ALMS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMOJANHAMUKA
2.2.1 TermoBoe paBHOBECUE U TEMIIEPATypa
222 Buytpennss sHeprus
Temmonepenada kak crocod M3MEHEHUs] BHYTPEHHEH SHEPTHH
2.2.3 0e3 comepiieHus: paboThl. KOHBEKIWSA, TEIIONPOBOIHOCTD,
W3ITy4CHUE
KoanuecTBO TEIUIOTHI.
VnenbHas TEMIOEMKOCTD BEIIESCTBA C:
2.2.4
Q = cmAT
VY nenbHas TemioTa napoodpaszoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasiaeHus A: Q = Am.
VY enpHas TEmaoTa CropaHus TOmMBa q: Q = gm
DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q2 =AU, + Az = (U, —Uy) + 4g,
2.2.7
Annabara:
Q12 = 0= A1; = (U; — U;) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeobpaTumeie mporiecchbl
2.2.9 [Ipunuune! aeiictBus Ternosbix MamuH. KIT/T:
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3.1

A

BJ.II;HII'[_"-H-"I'F |‘-1DJI| |~.xun|

o O O

2.2.10

Maxkcumanbnoe 3nauenue KII. [ukn Kapno:

A T,

Harp

T

max N = Mgy =
mrp Taars

2.2.11

3.1.1

ypaBHeHI/Ie TEII0BOro OajaHca:

Q1 +Q + Q3+

SJIEKTPOAMMHAMUKA

DJIEKTPUYECKOE ITIOJIE

OnexTpuzanus Tea U €€ NposBICHUS. DJIEKTPUUECKUN 3apsi.
JIBa Buaa 3apsna. DJEMEHTapHbIM JIIEKTPUYECKUH 3apsii.
3aKOH COXpaHEHMS SJIEKTPUUECKOTO 3apsiia

B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:

B OIHOPOJHOM BCHICCTBE C HHBHCKTpH‘leCKOﬁ

IMPOHUITACMOCTBIO

1 _|’f_?1|'q

2

F — k|{?1 ) —
g1 dmes, 1

Onektpuueckoe mnone. Ero paeiicTBue Ha 3IIEKTpUUECKHE
3apsabl

Hanpsyk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

Qr[po61-xbu‘/'1

Ilone Toueynoro 3apsaa:
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OJTHOPOJIHOE TIOJIE:

E = const.

KapTunbl 1uHUN HanpsH>KEHHOCTH ATUX TTOJICH

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($p1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3HCpFI/I}I 3ap5ma B 3J'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

ITorennman QJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_ﬂ
T q

CBs3b HaprDKéHHOCTI/I moJiA 1 PAasHOCTH IMOTCHLUAJIOB JJIA

OJIHOPOJIHOTO 3ekTpocTtatnyeckoro nois: U = Ed

HpI/IHHI/IH CYIICPIIO3UTIHUH SJICKTPUICCKHUX MOJICH:

- - -

E =E1+E2+,¢ :¢1+¢2+

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU TPOBOAHHUKA

Et=0

, BHYTPH U Ha MMOBEPXHOCTH MIPOBOJIHHUKA (P = cOnst

JIMDIeKTPUKHY B JIEKTpOCTaTUYeCKoM mosie. Jluanekrpudeckas

MMPOHUIACMOCTDb BCHICCTBA €

KOHI[CHC&TOp. 3J'ICKTpOéMKOCTB KOHACHCATOpa:
q

c==+
U
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BHCKTPOéMKOCTB IIJIOCKOI'O KOHACHCaTOopa:

£gyS
==~

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

q= q1+q2+---rU1 = UZ :---'Cnapann_C1+C2+-"

IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

3.1.10
U=U; +U L + ! +
-t M=z = ’Cnoc.n B Cl CZ
DHeprus 3apsyKEHHOT0 KOHJEHCATopa:
Uu cu? 2
3.1.11 A b L.
2 2 2C
3.2 3AKOHbI ITOCTOAHHOI'O TOKA
Cuia Toka:
_Ag

3.2.1 AL | 5150

[Tocrosnnsil Tok: I = const

Jlnst mocTossHHOrO TOKa q = It
320 VYcnoBust CyIecTBOBaHUS JIEKTPHUUECKOTO TOKA.

o Hanpsoxkenne U u O/IC E

3akoH OMa il yyacTKa LeMu:

323 I = v
. . - R

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBUCUMOCTD

324 COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHU. YJIGJ'H)HOG COIIPOTUBJICHHUEC BEIICCTBA.
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325

3.2.6

R=p§

Ucrounuku Toka. 3/]C uctouyHuka ToKa:

ACTOpOHHPIXCPU'I

E =
q
BuyTpenHee conpoTUBIIEHHE HCTOYHUKA TOKA

3akon Oma nmJis TOJIHOM (3aMKHYTOM) anekTpruueckon 1enu: E

= IR + Ir, oTkyzna

3.2.7

[TapamienbHoOe COeTMHEHNE TTPOBOHUKOB:
I=I1+12+...,U1=02=...,
1 1 1

=—+—+..
Rnapaml Rl RZ

HOCJ’IC}IOB&TCJ’ILHOG COCAUHCHUC ITPOBOAHUKOB:
U=U1+02+..,11=12=..,
RHOCJ'[ - Rl + R2+ .

3.2.8

Pa6ora snexrpuueckoro toka: A = [ULt.
3akon Jlxxoyns — Jlenmna:
Q =I%Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t
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329

3.2.10

MomHoCTh OJICKTPUYECKOI'O TOKA:

Ad
P=— =IU

TennoBas MOINHOCTB, BBIACIAEMAs Ha pE3UCTOPE:

. P
P=I'R=—=IU
R

MoniHocTh HCTOYHUKA TOKA:

CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apsJoB B
NPOBOAHMKAX.  MeXaHU3Mbl  TIPOBOJUMOCTH  TBEPHABIX
METalJIOB, PacTBOPOB M PACIUIABOB AJICKTPOJHUTOB, TIa30B.

[MonynpoBoauuku. [ToxynpoBOAHUKOBBIN AUOA

33

MAT'HUTHOE IT1OJIE

3.3.1

MexaHuueckoe B3aUMOJICHCTBUE MarHUTOB. MarHutHoe noJe.
Bekrtop MarHuTHOM umHAyKuuu. IlpuHuun cyneprno3unuu

MarHUTHBIX ITOJICH:

- - -

B = Bl +Bz+

JIuaun HHAYKOUW MArduTHOIO  IOJIA. KapTI/IHa JIMHUN
WHAYKOWUH MAarduTHOTI'O I1OJIA I10JIOCOBOTO n

HO,Z[KOB006p33HOFO INOCTOAHHBIX MAarHuTOB

3.3.2

333

334

OmngIT 9pCTez[a. MarsutHoe IIOJIe MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHAN WHAYKIUA MAarduTHOTrO IIOJIA AJIMHHOI'O
IpsaAMOro ImpoBOJAHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJAHHNKA,

KaTyliKu ¢ TOKOM

Cuita AMriepa, e€ HanpaBJIeHUE U BEJIMYNHA:

F, = IBlsina

, TJA€ O — YIoJI MCXKY HallpaBJICHUEM ITPOBOAHUKA U BEKTOPOM

>

B

Cuna JlopeHua, e€ HarpaBJIeHHE U BEJIMYMHA!
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3.4

Fnop =l q | vBsina

1€ 0. — YToJl MEX]ly BEKTOpaMu

>

B

. JIBmKeHMe 3apspDKEHHOM 4YacTUlbl B OJHOPOJHOM MarHMUTHOM
oJie
OJIEKTPOMATHUTHAA MHAYKOUA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,,S = BScosa

34.1
34.2 SABnenue snekTpoMarHuTHON HAYKIMHU. DC nHayknuu
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
AD
343 E = :—(:Ijir
At Af—3
v{g\(ﬂin‘
[
( - o)
O/1C uHAYKIMY B IPSIMOM IIPOBOJAHUKE JJTUHOM |,
344 N

ABMXKXYHIEMCS CO CKOPOCTBIO vV

>

WLl

B OJTHOPOJHOM MAarHMTHOM IoJe B:
| E; |I= Blvcosa
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, TJIe 0. — YyTOJI MeXay BEeKTOpoM B u HOpMmalibio

n

>
>

K IINIOCKOCTH, B KOTOpOI71 JIC)KAT BCKTOPLI luv , €CIIN

- -

l1B,u v,T0 | E; |I=Blv

345

34.6

[IpaBuio Jlenna
NHAYyKTUBHOCTB:

L:%I/IJH/I(D:LI.

Camounnykuus. 9/1C caMOMHAYKIUU:

AT
E:,:—L—L ——1r,
Aty

3.4.7

9Hepr1/1;1 MAarauMTHOI'O ITOJIAI KaTylIKU € TOKOM:

LI?
W=

3.5

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbBI

Konebarenbupiit  koHTYyp. CBOOOAHBIE SIEKTPOMATHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIe0aTeTbHOM KOHTYPE:
[ q(1) =q ey sin( 0t + )

]fffﬁ] =, = 0 008 ( 001+ = I, cos( et +
®opmyna Tomcona:

T =2nvVLC , oTKyna

.CB13b AMIUIMTYABI 3apsgaa KOHACHCATOopa C aMHHHTYI[Oﬁ CHJIBI
TOKa TIIpH CBO60,[[HBIX QJICKTPOMArHUTHBIX KoJIcOAaHHMSIX B
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UJealbHOM KoJieOaTeTbHOM KOHTYpeE:

3aKOH COXpAaHEHHUs SHEPTUU B WJICATHLHOM KOJIEOATEITHhHOM

KOHTYpE:
35.2
3.5.3 BriHyX/I€HHBIC 2JICKTPOMAarHUTHBIE Kojiebanus. Pe3zonanc
[lepemennsiii Tok. [IpomsBoacTBo, mepenada u norpedieHue
3JEKTPUUYECKON IHEPTUn
354 ., . . .
cus LIT CU" LI
+ = mx = M= — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
355 - e
E1lBlc
356 [lIxana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpssmMonuHEiHOE pPAcIpOCTpaHEHHE CBeTa B OJHOPOJHOHN
cpene. Toueunslit uctounuk. JIyd ceera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
alp
77777777777
3.6.3 [TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie
3aKOHBI IPETIOMIIEHUS CBETA.
3.64 [Ipenomnenue cBera:

nqisina = n,sinf.
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AOCOJIFOTHBIN MOKa3aTes b MPETOMIICHHS:
Cc

Nagc = v

OTHOCUTENBHBIN MMOKA3aTENb TPETOMIICHHUS:
np 1

nOTH
1 V2

n

D

Xox iydeil B mpu3Me.

L)

\"1 = \'2 . I?]}.l = I?}}.l
COOTHOIIIEHNE YacTOT M COOTHOIIEHUE UIMH BOJIH IIpH
repexo/ie MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHuIly pasjena

ABYX OIITHUYCCKUX CPCU:

3.6.5

3.6.6

n,<m Hy

ny

Oty

[lommHOE BHYTpEHHEE OTpaXKEeHUE.

HpeI[eJIBHBIﬁ YI'oJ1 MOJIHOTO BHYTPEHHETO OTPAKCHUS:

. 1 Ny
Sinay, = =—
Noru ny

Coluparoriiue W paccewBarolue JWH3BL. TOHKas JIMH3A.

CDOKYCHOG PAaCCTOSAHUEC U ONITUYCCKAs CUJIa TOHKOM JIMH3HI:
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dopmysia TOHKOH JIMH3bI:

1 N 1 1
d f F
VYBennueHue, JaBacMoe JTHH30M:
r= h |f]
H d
3.6.7
d T
]
H
F
1
AN
3
B ciyuae paccenBaronieit JMH3bI:
1
DO=F = 50'
3.6.8 h 1f1
[=—=—1
H d
Xox nyda, IpOWEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoeHue u3z00pakeHUi
TOYKM M OTpe3Ka MpSAMOH B COOMpAIOIIUX M PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAaxX
3.6.9 dotoannapaT Kak onTHueckuil nmpubop. a3 kak onTuuyeckas
cucremMa
HNurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOII0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
3.6. UHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(Da3HbBIX

KOTCPCHTHBIX UCTOYHUKOB:
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A
MaKCIIMYMBI — A=2m—, m=0,+1.£2.£3 |

¥

e

v
MITHIIMYMBI — .-J.:{2m+1_];, m=0,t1,+2 +3 __

£l

Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue
HAONIONICHNST TJIAaBHBIX ~MakKCUMYMOB IIpH  HOPMaJbHOM

MaaACHUHU MOHOXPOMATHYCCKOI'O CBCTA C Z[JII/IHOﬁ BOJIHBI A Ha

3.6.11 pewéTky ¢ nepuoaom d:
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1 I'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv

®dotonsl. DHeprus GoToHa:

E=hv= he _
=hv=—=pc

4.1.2

Nmnynbse ¢poToHa:

_E _hw h
p= c ¢ A

4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHb! hoTorhdexTa

VYpasuenue DitHmreitHa 1151 hoTodrPdexra:

h
ErbOTOHa = ABbIx0Aa + Exyymax, THC, E(l)OTOHa =hv = TCI
4.1.4 he
ABbeo,qa = thp = A_Kp
2
Evunmax = mv Zmax = €Uz

4.1.5 JlaBrieHme cBera.
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4.2

4.2.1

JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 MOBEPXHOCTh U

HAa TI0JHOCTBIO MOTJIOIAIOUIYI0 TIOBEPXHOCTh
OU3UKA ATOMA

HnaHeTapHa;I MOACIb aroMa

4.2.2

423

[Toctynarer bopa. M3nydenue u morniomnieHne (HOTOHOB IPH
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS PHEPIUH HA JPYroil:

he
[ -
“mm

= |E" —-E

hv

m

JIunenyaTele CIIEKTPBI.

CriekTp ypOBHEl SHEPTrUU aTOMa BOJIOPOA:
—13,63B

" 2 1

n*

E n=123 ..

4.3

OU3NKA ATOMHOI'O A1PA

43.1

432

Hyxnonnas moxpens sigpa ['eitsenOepra — MBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3otonst

PaamoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
- X—>-Y+  He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0 ~
X Y + je+v,

ITo3utpoHnHsIlii B-pacnan:
A A 0= . o,
SX Y + jE TV,

I'amma-usnydenue
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3aKOH paJIMOAaKTUBHOTO paciaja:
-t

N(t) = Ny 2T
4.3.3
[Tycth m — Macca paanoakTUBHOIO BenlecTBa. Torna
-t
m(t) =mgy* 2T
434 S nepubie peakuuu. JleneHue u CUHTE3 A11€p
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka; 10 kinacc. Mskumes [.5.; byxornes b.b.; Corckuit H.H. Yueonuk
bazoBblii 1 yriyOneHHBIN YpOBHU. AKIIMOHEpHOE 00111ecTBO "M31aTenscTBO
"IIpocBemienue"

®dusuka; 11 knace. Mskuies ['.4.; byxosues b.b.; Corckuit H.H. Yueonuk
ba3oBblii 1 yriyOieHHbIN YpOBHU. AKIIMOHEpHOE 00111ecTBO "M31aTenbeTBO

"IIpocsemenne"

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

[unoB B. ®. ®uzuka : 10—11 kinaccel: TOypo4yHOE IJIAHUPOBAHUE: TTOCOOUE
IUTs yauTenen oomeoopazoBaTenbHbix opranuzauuid/ B. @. [unos. —M. :
[Tpoceemienue. [loypouHoe miaHupoBaHUE TOATOTOBICHO K YYCOHUKY
«Dusukay» mis 10 knacca aBropos I'. . Mskumesa, b. b. byxosuesa, H. H.
Cotckoro u k yueonnky «®usukay» nis 11 kmacca aBropos I'. S. Mskuiesa,

b. b. byxosuesa, M. B Hapyrus.

Caypos 0. A. ®usuka. [Toypounsie pazpadbotku. 10 kiacc : mocodue s
obmeobpasosar. opranuzammii / }0. A. CaypoB. — 3-e uzj., nepepad. — M. :

[Ipocsenienue.
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Caypos 0. A. ®usuxka. [Toypounsie pa3zpadotku. 11 kiace : yaed. mocodue
11 00111e00pa30BaTeNbHBIX OPTaHU3AIINIA | 0a30BBINA U YTIIyOJIEHHBIH YPOBHU /

IO. A. CaypoB. — 4-¢ u3n. non. — M. : [IpocBenieHue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https://m.edsoo.ru/
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