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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢Qu3uke Ha ypoBHE CpeqHEro o0iero oopasoBaHusi pazpaboTaHa
HA OCHOBE TMOJOXEHUH U TpeOOBaHW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOl Mporpammel, npencraBieHHbix B PI'OC COO, a Takke ¢ yuyérom
denepanbHOlt pabouedt mporpamMmbl BocnuTaHus W KoHuenuuu mpenojaBaHus
yuebHoro mnpeamera «@dusuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoil
®denepanny, peayiu3yoMMX OCHOBHBIE 00pa30BaTEIbHBIE TPOTrPAMMBI.

[IporpamMma 1o ¢u3uke ompenenser o0s3aTeNbHOE MPEAMETHOE COJEp>KaHuE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCT, HM3YUYEHHUSI TEM U Pa3/ielioB
y4eOHOTO MpeaMeTa ¢ yu€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO TMpoIecca, BO3PACTHBIX 0coOeHHOCTeN oOyuaroniuxcs. Ilporpamma 1o
¢usnke naé€r mpeacTaBlIE€HUE O LENAX, COAEpKaHWW, OOIIel cTpaTeruu oOydeHwus,
BOCIIUTAHUS M Pa3BUTHs 00YyJaIOUXCs CpeAcTBaMu yueOHoro mpeamera «dusuka» Ha
yrayOJaEéHHOM YpPOBHE.

N3yuenne kypca pusuku yriayOiaEHHOIO ypOBHS MO3BOJISIET PEaM30BaTh 3a/1a4yu
MpO(ECCUOHAIBHON OPUEHTAlLIMH, HAMPABIECHO HAa CO3JaHUE YCIIOBUW JUJISl MPOSIBICHUS
CBOMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OOYyJarolInMcs,
KOTOpbIE  HEOOXOMUMBI  JIJIi  TPOJOJKEHUs  00pa3oBaHMs B OpPTraHMU3AIUSAX
npo(eCcCUOHAIBHOTO  O0Opa3oBaHMsl MO  PA3NIUYHBIM  (PU3UKO-TEXHUYECKUM U
WHXCHEPHBIM CIIEITUATBHOCTSIM.

B mporpamme no Qu3uke oOnpeaensroTcs IUIAHUPYEMbIE Pe3yibTaTbl OCBOCHHS
Kypca ¢U3MKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHBIE, MpEIMETHbIC (ma  yrayOnéHHOM  ypOBHE). Hayuno-
METOJIOJIOTHYECKON OCHOBOM JUIsl  pa3pabOTKM TpeOOBaHMM K  JUYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM pe3yJbTaTaM 00y4aronIfuXxcs, OCBOMBIINX MTPOTPaMMy
no (u3MKe Ha YypOBHE CpeAHEro ooOImero ooOpa3zoBaHus Ha YriayOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOAXOI.

[Iporpamma no gu3uKe BKIIOYALT:

MJIaHUPYEMBIE Pe3yIbTaThl OCBOCHMS Kypca (PU3MKH Ha YrIyOJIEHHOM ypOBHE, B
TOM YHCJIEC TIPEIMETHBIC PE3YIbTATHI IO TOJaM O0yUYEHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojaam oOy4eHusl.

[Iporpamma 1o (Qu3uke wuMeEeT TMPUMEPHBIA XapakTep W MOXKET OBITh
WCIIOJIh30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[IporpamMmma mo (u3uke HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YYHUTENCH U
PEIOCTaBISET BO3MOKHOCTH ISl pealu3allii Pa3INYHbIX METOAMYECKUX MOAXOA0B K
OpenojaBaHuio0 (U3UKKM Ha YIIIyOJEHHOM YpOBHE TIPU YCJIOBHM COXPAaHEHHUS
00s13aTeTbHON YacTH COJIEpPKaHus Kypca.

duszuka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPHUPOJbI, BBICTyMAasi B KaUeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIM BKJIAJ B CHUCTEMY 3HAaHUUA 00



okpyxatomieM Mupe. IKonpHBII Kypc (QU3MKKM — CHCTEMOOOpA3yIOIMMA st
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB M SIBJICHHWI, H3ydyaeMbIX XUMHUEU, Ouosorueu, Guandeckoit
reorpadueii u actpoHomuer. Vcnonb30BaHNE W aKTUBHOE MPUMEHEHUE (DU3UICCKUX
3HAHUI ONpeNeNuio XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEpreTUKH, TPAaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYyYEeHUsI HOBBIX MaTEpHUAIIOB C
3a/laHHbIMU cBoMcTBamMu. M3ydyeHue (pu3uku BHOCUT OCHOBHOW BKJIAJ] B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydyaromierocs, B (OpPMUPOBAHHWE YMEHHU
MIPUMEHSATH HAyYHbI METOJI MO3HAHUSI IPY BBIIIOJIHEHUHA UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca (pu3uKu Ha ypoBHE CpelHEro o01ero 0opa3oBaHus MOJIOKEH P
U7EH, KOTOPbIE MOXKHO PaCCMAaTPUBATh KAK IPUHIIUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoen czenepanuszayuu. B CcOOTBETCTBUM C HEH Marepuand Kypca (QU3MKU
0o0BbeIMHEH BOKPYT (pusmueckux teopuil. Benymmum B Kypce siBisieTcs: (OpMUPOBAHHE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamusanuss nOpeanonaracT MCIOJIb30BAHUE
T'YMaHHTAPHOTO MOTeHIMaa (PU3NIECKON HAyKH, OCMBICIEHUE CBSI3U Pa3BUTUS (PUZUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonoui nanpaenennocmu. Kypc Guzuku yriayOa€HHOTO YpOBHS
MPEANOaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX
MIPUJIOKEHUN W3YUYECHHBIX TEOPUN M 3aKOHOB. [Ipn 3TOM paccMaTpuBaroTCs Ha YpOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu  peanusyercss IOCPEACTBOM  BBEICHHS  DIIEMEHTOB
coliepKaHusl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pAa3BUTHUEM TEXHUKM W TEXHOJOTHUW, a TakxkKe OOCYXIeHUus mpoliem
paloOHaIbHOIO MIPUPOIONIOIB30BaHUS U KOJIOTHYECKONW O€30MacHOCTH.

OcBoeHHE coaepKaHUsl MPOrpaMMbl MO (PU3HKE JOJKHO OBITh MOCTPOEHO Ha
MPUHILIMIIAX CHUCTEMHO-JEATENBHOCTHOrO monaxona. [ns ¢usuku peanuzanmusi 3THUX
OPUHIIMIIOB 0a3upyeTrcss Ha HCIHOJIb30BAaHUU CAMOCTOSITEIBHOTO 3KCIEpPUMEHTa Kak
MOCTOSTHHO JIeUCTBYIOIIEro (hakTtopa yueOHoro mnpoiecca. s yriyoJIeHHOTO YpOBHS —
3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO 3KCHEPHUMEHTA, BKIHOYAIOLIETO
(poHTaJIbHBIE YYEHHUUECKHUE OMBITHI MPU U3yUYEHUU HOBOI'O MaTepuala, JJabopaTopHbIe
paboTel M paboThl MpakTUKyma. [Ipu STOM BO3MOXKHBI JIBa CIIOCOOa peanu3aluu
¢u3nueckoro NpakTukyma. B mepBom ciiydae npakTUKyM MPOBOJIUTCA OO B KoHIE 10
u 11 kiaccoB, 1100 MOCie MEPBOTO U BTOPOTO MOJYTOJUN B KaXJIOM U3 3THX KJIACCOB.
Bropoii ciocod — 3To nHTerpaius padot npakTukyma B CUCTEMY J1a00paToOpHbIX padoT,



KOTOpBIE MPOBOASATCS B Ipollecce u3yueHus pasnena (remsl). [Ipu 3Tom nox padbotamu
NpPaKTUKyMa TOHMMAETCsl CAMOCTOSITEIbHOE HCCIEI0BAHUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa yueHHYECKOTO 3KCIEPUMEHTA, J1a00paTOPHBIX
paboT M MpakTUKyMa MpeJCTaBieHa €IWHBIM MepeuHeM. BeiOop TeMaTuku JUIsi 3TUX
BUJIOB  YYEHHUYECKUX  MPAKTUYECKUX  PabOT  OCYHIECTBISETCS  y4aCTHUKAMU
00pa3oBaTeNbHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO IUIAHWPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu 3ToOM obecrieunBaeTcsl OBJIAJIEHUE O0yYAIOIITMMHICS
YMEHHSIMHU TIPOBOAUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH
(Gu3NYECKUX BETMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yEIsSeTCs peUICHUIO pacYETHBIX U KaUeCTBEHHBIX 3a1a4. [Ipu
ATOM JUIsl paCYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 33J1a4M C SIBHO 33/1aHHOM U HESIBHO
3aJaHHOW (PU3NYECKOM MOJIENbI0, TIO3BOJSIONINE MPUMEHSTh H3yUYEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak U HHTETPUPYs MPUMEHEHUE 3HAHUH
U3 pa3HbIX pa3fenoB. /(s KauecTBEHHBIX 3ajjad NPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OoOBsICHEHHE/TIPE/ICKAa3aHue TPOTEKaHUS (PU3NYECKUX SBJICHUM M TPOLECCOB B
OKpY)Kalollled >KHU3HM, Tpedyrommue BblOOpa (U3MUECKOM MOAENU Uil CUTYyalluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TpedoBanusimu OI'OC COO k MarepHalibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca Kypc (U3HKK yriayOJ&€HHOTO ypOBHS Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs JOJKEH W3ydaTbCsl B YCJIOBHUSIX MPEIMETHOTO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
o0opyoBaHue IS BBINIOJIHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3UKE yUEHUYECKUX
OMBITOB, JAa0OPATOPHBIX PadOT M PabOT MPAKTHUKyMa, a TaKXKe JEMOHCTPALMOHHOE
obopymoBaHue.

JlemoHCTpaninoHHoe 00opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHUMAIBHON JIOCTATOYHOCTH M OOECHeYMBAeT TOCTAHOBKY IEPEUYHMCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTpPAIlMN AJI HCCIENIOBAHUS H3ydaeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUYECKUX U (PyHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopaTopHoe oOopyaoBaHWE IS YYCHHUYECKUX  TMPAKTHUYECKUX  paldOT
dopMupyeTcs B BUJe TEMATHUYECKUX KOMILUIEKTOB U 00ECIIEUNBACTCS B pacuére OAHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKTHI JIabopaTOPHOTO
0o0Opy/nOBaHUSl JOJKHBI OBITh IOCTPOEHBl Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX U LIU(PPOBBIX MPHUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM
B BUJIe IU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dopMupoBaHrE WHTEpeca M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY H3yUEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTaBICHUI O HAYyYHOM METOJIe NO3HAaHUSA W (POpPMUPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3yYeHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHUe yMEHHI OOBACHATH SBICHUS C HCIOJIb30BAaHUEM (HU3HUECKUX
3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHHE TMPEACTABICHUM O poid (PU3MKK [ Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymyiielt mpodeccrHoHaIbHON
JeSITEIbHOCTH, CBSI3aHHBIX C (PU3UKO, MOATOTOBKA K JaJbHEUIIEMY OOyUYEHHUIO B 3TOM
HalpaBJICHUMU.

JlocTmkeHne STuUX Lejedl o0ecrneuynBaeTcs pelIeHuEM CIEeIyIoMMUX 3a1ady B
npoIiecce u3ydeHus kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBl 3HAHMK 00 OO0mMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYAas MEXaHHKY, MOJEKYJIAPHYIO (DU3HUKY, 3JIEKTPOJUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI acCTPO(U3UKH;

(opMuUpOBaHHE YMEHHH NPUMEHSATh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHUS
¢usznyeckux SBICHUM B TPUPOJAE U NS TPUHATHS MPAKTUYECKUX PpEHICHHA B
MOBCEHEBHOM JKH3HM;

OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33/a4 C SIBHO 3aJaHHON (hU3HUeCKOn
MO/JIENbIO, 33/1a4, OJPa3yMEBAOIINX CAMOCTOSTEIbHOE Co3aHne (PU3NUEeCKON MOJIENH,
aJIeKBaTHOM yCJIOBUAM 33Ja4i, B TOM YHCJIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHNUE (PU3MUYECKUX OCHOB M MPUHITUIIOB JIEHCTBUSA TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJlaMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U MPOBEACHUS
(u3nyecKux SKCIEPUMEHTOB, aHaJIN3a U MHTEpPIpEeTalud UHPOpMALUH, ONpEIesICHUs
JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUWA [JJs Pa3BUTHS yMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BUTHE HMHTEpeca K cdepaM NMpoecCHOHATBHON eSTEIbHOCTH, CBA3aHHON C
bu3HKOA.

B cooterctBuu ¢ tpedboBanuamu ®I'OC COO yriayOnéHHBIN ypOBEeHb U3yUEHHUS
yaeOHoro npeaMera «duznka» Ha ypoBHE cpeaHero oliero oopa3oBaHusi BHIOUpaeTcs
oOy4aroIuMucs, IaHUPYIOIIUMHA TPOAOKEHHE O00pa30BaHUs MO CHENHATBLHOCTIM
(M3UKO-TEXHUYSCKOTO TIPOQHIIS.

Ha wuzyuenne ¢usuku (yriiyOJ€HHbI YpOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBoautcs 340 vacos: B 10 knacce — 170 vacoB (5 yacoB B Henento), B 11
kiacce — 170 gacoB (5 4acoB B HEJIEINIO).



[Ipennaraempiii B mporpamMe 10 (¢U3MKE TepedeHb JabopaTOpHBIX U
NPaKTUYECKUX pPabOT SBISETCA PEKOMEHAOBAaHHBIM, YYHTENIb JeJaeT BbIOOp
IpOBENEHUS J1a0OpPaTOPHBIX PAabOT W  ONBITOB € YYETOM HWHAMBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uszuka — ¢yHIaMeHTalbHass Hayka O mpupoae. HayuyHblii MeTO] MO3HaHUSA H
METO/IbI UCCIIeNOBAaHUS (U3UUYECKUX SBJICHUH.

OKCIepUMEHT W Teopus B IIpoliecce IMO3HaHus mnpupoabl. Habmionenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHuss (PU3MYECKUX BEJIMYMH (aHAJIOroBble W HHU(POBBIC
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTn U3MepeHnil PU3NUECKUX BETMUYUH (a0COMIOTHAS U OTHOCUTEIIbHASA).

MonennpoBanue (QU3NYECKUX SBJICHUHM M TNPOIECCOB (MaTepuaibHas TOUKa,
abCOIOTHO TBEPAOE TENO, UJlealbHAasl KUJIKOCTb, UJCAIbHBIN Ta3, TOUEUHBIM 3apsn).
I'unore3a. ®U3nUeCKUil 3aK0H, TPAHUILIBI €0 MPUMEHUMOCTH. Dusndeckas Teopusl.

Ponb u Mecto pusuku B popMUpOBaHUHN COBPEMEHHOM HAYYHOI KApTUHBI MUpPa, B
MPaKTUYECKOM AESTEIbHOCTHU JTIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

W3mepenne CHilbl TOKa M HANpsDKEHHS B LIENH [TOCTOSIHHOTO TOKA IPU IOMOIIU
AHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1u(poBoil saboparopueit mo ¢usuke. Ilpumepsl u3MepeHus
(U3MYECKUX BEIMYUH NPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKEeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO JABMIKECHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepHaJIbHOM TOYKH, €0 MPOEKIMHA HA OCH CUCTEMBI KOOPJAUHAT.
Tpaekropus.

[lepemenienne, CcKopocTh (CpelHssI CKOpPOCTb, MI'HOBEHHasi CKOpPOCTh) U
YCKOpPEHHE MaTepUAIbHOM TOYKH, WX TMPOEKIMH Ha OCH CHUCTEMbl KOOpJIUHAT.
CroxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJUHEWHOE [IBH)KEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IMyTH MaTEepPUAIbHOM TOYKM OT BPEMEHU U UX
rpauKu.

CBobOomHOE TMajaeHWe. YCKOpEeHHE CBOOOJHOrO TajaeHus. JIBukeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOpPJMHAT, CKOPOCTU U
YCKOpPEHUsI MaTepuaIbHONU TOYKU OT BpEMEHH U UX TpauKu.

KpuBonuneitHoe nBuxeHue. J[BUKEHHE MaTEpPUATbHOM TOYKH MO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTb. [lepuos u yacrota oOpatienus. LleHTpocTpemMuTenbHOe



(HOpMaJIbHOE), KacaTesIbHOE (TaHT€HUMAIbHOE) U TOJHOE YCKOPEHHE MaTepHUabHOU
TOYKH.

TexHnyeckue ycTporucTBa U TEXHOJOTMYECKUE IPOLECCHI: CIIMIOMETP, JBUKECHUE
CHaps/10B, LEIHBIE, IECTEPEHYATHIE U PEMEHHBIE NTEPENAUN, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopene cucTeMbl OTCYETA, WILIIOCTPALUsA KUHEMATUYECKUX XapaKTEpUCTUK
IBUKCHUS.

CnocoObl uccien0BaHusl IBUKEHUM.

Nnmoctpanys npeaenbHOro nepexo1a U n3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGntonenne nBMXKEHUs Tena, OpOIIEHHOTO IO/ VYIJOM K TOPU30HTY U
TOPHA30HTANIBHO.

Hanpasnenue ckOpoCcTH Ipu ABMKEHNUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME IyTEW, TPACKTOPHl, CKOPOCTEH IBHKEHHS OJHOTO M TOTO K€ TEja B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne HEpaBHOMEPHOTO [BWXXEHUSA C LEJIbK OINPEIEICHUS] MITHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHsI NPU NPSMOJIMHEWHOM PAaBHOYCKOPEHHOM [BW)KCHUU IIO
HAaKJIOHHOW INIOCKOCTH.

Hccnenoanne 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBUKEHHH.

N3mepeHne yckopeHHs CBOOOJHOTO MajeHusi (PEKOMEHJO0BAaHO HCIOJIb30BAaHUE
1 poBoit TabopaTopun).

N3ydeHue nBWKEHUS Tena, OPOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumoressl o
MPSIMOU MPOITOPIIMOHATBHON 3aBUCUMOCTH MEXAY NAIBbHOCTBIO IMOJETA U HAYAIBHOU
CKOpOCTBIO TeJA.

N3ydenune nBUKEHHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Neproa oOpallieHnss KOHUYECKOTO MasgTHUKA OT €ro
I1apaMeTpOB.

Tema 2. Jlunamuxa.

IlepBbii  3akoH HeroroHa. HMHepumanbHble cuctemsl orcu€ra. [IpuHumn
oTHocuTenbHOCTH [anmwiies. HeuHepuuanbHble CHCTEMBI OTCUETAa (ONpENEIEHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3uiu Cull.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpernii 3akoH HproTOHA 11 MaTepUAIBHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTALMOHHOW M MHEPTHOM
MAaccCBhl.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJIeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduveckoi MUpoThl. JBKeHHuE HEOECHBIX Tel U
uX cnyTHUKOB. 3akoHbl Kemepa. [IepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErocst ¢ yCKOpeHHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuia TPEHHsS! CKOJBXEHUSA U CUila TPEHHS MOKOS.
Koaddumment tpenus. Cuna cOnpoTHBICHUS NMPH ABIKEHUU Tella B KUAKOCTU WIH
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  IOAIIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBWKEHHS Te€l B HMHEPUUAIBHBIX M HEMHEPLUUAIBHBIX CHUCTEMax
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

KadeHnne 1ByX HMIMHAPOB WK IIAPOB Pa3HOM MACChl C OIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONIEH TMPHIOKEHHBIX K TEIy CHUJ C NPOU3BEACHHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHUE B MHEPLUAIbHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTAaTE B3AMMOIECHCTBHS TEII.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOAbEME U MaICHHH.

LeHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOACUCTBYIOIIEH CUJI TpPU JBUKEHUM OpycKa IO HAKIOHHON
IUIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhI.

HccnegoBanue 3aBUCMMOCTH CUJI  YOPYTOCTH, BO3HUKAIOUIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMariuu.

N3yuyeHue NBMXKEHHMSI CHUCTEMBI Te€Jl, CBSI3aHHBIX HUTBIO, NEPEKUHYTOW depes
NErKuit OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEIUYUHE YTI0BOro KoddduimeHTa
3aBucUMOCTH Frp(N).

WccnenoBanue aABukKeHUsT Opycka MO HAKJIOHHOW IUJIOCKOCTH C IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.



N3ydenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpmoe Teno. IlocTymarenbHoe U BpallaTeIbHOE JABUKEHUE
TBEPAOro Teja. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpameHus. [1nedo cunbl. Croxenue
CHUJI, IPWJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TsxecTn Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  KPOHILUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIHUU.

JHemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyrpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenne ycTOMYUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynec mMarepruanbHOW TOYKH, CHCTEMBl MaTe€pUalibHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

Nmnynbe cuitbl 1 N”3BMEHEHHUE UMITYJIbCA TETA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoMeHT wumIynbca MaTepualibHOW TOYkH. llpencraBneHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJISIX.

Pabora cunael Ha MajoM W Ha KOHEYHOM IepemenieHuu. ['paduueckoe
IpecTaBlieHne PadOThI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETHYECKOW SJHEPTUU MATEPUATTBHON TOUYKH.

[loreHunanbHple W HENOTEHUUANbHBIE Cuibl. [loTeHUManbHass HHEprus.
[ToTenmmanpHas sHeprus ynpyro aedopMHUpOBaHHOW mpykuHbl. [loTeHIManbHAsS
SHEPrus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM moje. IloTeHunanbHas sHeprus tena B
IPaBUTAIMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHY U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3b pa0OTHl HEMOTCHITMATBHBIX CHUJ C M3MEHEHHEM MEXaHUYECKOW SHEPTHUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHenne bepHyM i UACAIBHOW KUJIKOCTH KakK CIEACTBHME 3aKOHa
COXPAaHEHUS MEXaHUYECKON IHEPTHH.



TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: JBHKCHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Tena Mpu COBEPILICHUU PabOTHI.

B3anmHbIe TmpeBpamieHUs KWHETHYECKOM W NOTCHUMAIBHOW JHEPTUM IIpHU
JNEUCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHEHHE SHEPTHH MPU CBOOOTHOM TIaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenne nmnyiibca Teia o TOpMO3HOMY IIyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENH AJIEKTPOMOOWIISI U MOIIHOCTU CHJIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue COXpaHEHNs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

N3MmepeHne KHHETUYECKON YHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHUS IOTEHUMAIbHON 3HEPrUM NPYXKUHBI C pabOTON CHIIBI
TPEHHUSI.

Omnpenenenve pabOThl CHJIBI TPEHUS MpPH JBWKEHUM Telda 10 HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Modsiekyisipuasi Gu3nMka 1 TEpMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYIsIpHO-KMHeTHYeckoi Teopun (MKT), ux onbITHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBmkKeHHEe. XapakTep ABWKCHUS U
B3aUMOJICMCTBUSL YaCTHUI] BelIeCTBA. MOJEenr CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3TUX Mojelieil. Macca U pa3mepbl
Mosekyl (atomoB). KonnuectBo BemectBa. [locTositHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u cmocoosl e€ wusmepenus. Illkana
temneparyp Llenbcusi.

Mopaeinb uaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHM: YacCTHUIbI Ta3a
JOBHKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona.  AOGcoroTHas
Temneparypa (mkana temreparyp KenbBuna). 3akon Jlambrona. M3ompoueccsl B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacrapicHue
U30IPOLIECCOB: U30TEPMA, U30X0pa, h300apa.

CB43b MEXy HABIICHUEM U CPEIHEW KMHETUYECKON >HEPrued MOCTYNaTeIbHOTO
TEIJIOBOTO JBUXKEHUS MOJIEKYJ MIEaTbHOrO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KMHETUYECKOW TEOPHH HJI€aJIbHOTO Ia3a).



CBsi3b aOCOJIIOTHOW TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBbI CO CpEeAaHeu
KMHETHUYECKOW SHEPTUEH MOCTYNATEeNbHOTO TEMJIOBOTO JIBHXKEHUSI €€ YaCTHll.

TexHrueckue ycTpocTBa U TEXHOJIOTHUECKHUE MPOIECCHl: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysust KUIKOCTEH.

Mopens onbita llTepHa.

[IputsxeHne MOJIEKYIIL.

Mopenu KpUCTaIINYECKUX PELIETOK.

HaGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue  mporecca  yCTAaHOBJIEHUsS — TEIUIOBOTO — PAaBHOBECHUS  IIPHU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3ydyeHne HM30TEpMHUUYECKOTO mporecca (PEKOMEHJOBAaHO  HCIOJIb30BAaHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XopHOTo mpoiecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJ[) cucrema. 3agaHue BHEIIHUX  YCIOBUH  JUIs
TEPMOJMHAMHMYECKON CHCTEMBbI. BHemHume M BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEIHME 3HAYECHUS BEJIIMYMH, ONKCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOIMHAMUKH. CamonpounsBonpHasg  penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOro ra3a B TEpMOJAMHAMHUKE — CUCTEMa YPaBHECHUU: ypaBHEHUE
MenpneneeBa—Kianelipona ¥ BBIp@XXEHUE [UI1 BHYTPEHHEHM OSHEPTUM. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJEIN: HU3Kasl KOHLIEHTPAUHUs YaCTHL, BBICOKHE TEMIIEPATYPHL.
Bripaxxenue 11t BHyTpEHHEN SHEPTUUA OJJHOATOMHOT'O UJICAIbHOIO Iasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OneMeHTapHasi paboTa B TepMoAWHAMHUKe. Breramcienue paboTel mo Tpaduxy
rporecca Ha pV-aquarpamme.

Tennonepenaua Kak croco0 VU3MEHEHHUS BHYTpPEHHEU SHEPruu
TEPMOJIMHAMMYECKOW  cuUcTeMbl ~ 0e3  coBepuieHuss  pabotel.  KoHBekius,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.



KonnuectBo Temnotsl. TemnoéMKocTs Tena. Y aenbHas U MOJISIpHas TEIUIOEMKOCTH
BellleCcTBa. YpaBHeHHe Maiiepa. YaenpHas TeEIUIOTa CrOpaHus TOIUIMBA. Pacuér
KOJIMYECTBa TEIUIOTHI ITpH Terionepenaye. [lonstre 06 annadbaTHOM mporecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3Heprus. KonndecTBo TEmoTsl U
paboTa KaK Mepbl I3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOANHAMUICCKON CHCTEMBI.

BTopo#i 3aKOH TEpMOAMHAMHKHU JJIsI PABHOBECHBIX IPOLIECCOB: YEpE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJUT E€IUHCTBEHHAS
annabara. AGCOIIOTHAS TeMIEpaTypa.

BTopo#i 3akOH TEpMOIMHAMHUKM JJIsI HEPAaBHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTYy OT 0oJiee XOJIOAHOTO Tela K Oosiee HarpeToMmy 0e3 KOMIICHCAITUH
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpuniune! necTBus TerioBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKUE AaCIEKThl HCIOJB30BAaHMUS TEIUIOBBIX JBUTaTener. TermoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEebI.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH:  XOJIOAWUIbHUK,
KOHJUITMOHEp, [M3EJbHBIH U KapOIOpaTOpHBIM JBUTATENM, IMapoBas TypOuHa,
MOJIYyYCHHE CBEPXHU3KUX TEeMIepaTyp, VYTWIM3alMS «TEIJIOBBIX» OTXOJOB C
HCIIOJB30BaHUEM TEIUIOBOTO HACOCa, YTWIM3alMs OMOOPraHMYECKOro TOIUIUBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3MmeHnenune TeMiiepatypsl py ainadaTUueCKOM PacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomnbroTepHbie MOJIEN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

UccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBS3M DHEPTUM  MEXKMOJICKYJISIPHOTO  B3aMMOJICHUCTBUA U
TEeMIIEPATYPbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHjeHcaius. Vcmapenue u kumneHue. YaenbHas TerioTa
napooOpa3oBaHUsl.

Hacelmennpie 1 HeHachIeHHbIE TTapbl. KauecTBeHHas 3aBUCUMOCTD TJIOTHOCTH U
JABJICHUS] HACHIIIEHHOTO Tlapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT O0BEMA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIABJIICHUS B KUJKOCTH.



BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIHUS CBOWCTB
KpuctaiyioB. [lnaBimeHne W KpucTauM3alus. YJAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedbopmarnmu TBEpAOTO Tenma. Pactsokenme m ckarme. Casur. Momyns FOHra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacumiipeHue KUAKOCTEH W TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuipeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHMN YacTUIl BEUIECTBA KaK MpPUYUHA
TEIJIOBOT'O paCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3oBanue sHEprUn B (Pa30BBIX MEPEXOAaX.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHoctHoe HarspkeHue. KoaduIMeHT MOBEPXHOCTHOTO — HATSHKCHHUS.
Kamunnapusie aBneHus. [laBiaeHWe MO MCKPUBIEHHONM MHOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHU4ecKkre yCTpPOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: JKUAKHUE KPUCTAILIBL,
COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoOlCTBa HACBIIICHHBIX APOB.

Kunenune. Kurnienue nmpu noHM>KEHHOM JTABJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMU.

CmauuBaHue.

Kanunnsapusie siBiieHUsI.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIECHUS KPUCTAININYECKOTO BEIIECTBA.

Bunbl gedopmanmii.

Habmonenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIbAA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa UM OIIEHKa MacChl TapoB B
MIOMEIIECHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKEHUS.

Nzmepenune monyns FOura.

HccnegoBanue 3aBUCUMOCTH JedOpMalii PE3UHOBOTO 00pa3la OT MPUIOKEHHOM
K HEMY CHJIBL.



Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpu3zanyss Tel M €€ MpOosBICHUA. ONEKTpUYEeCKuM 3apsa. /JlBa Buzaa
JNEKTPUYECKUX  3apsfoB. [IpOBOOHMKM,  IHMDJIEKTPUKA W HOJYIPOBOJHHUKH.
DneMeHTapHbIN 3IEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsia.

B3aunmopeiicteue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KyioHa.

Onexrpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

HanpsoxkéanocTs anektpudeckoro noist. [Ipo6nslit 3apsan. Jlnnun HanpsEHHOCTH
ANEKTpUUECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE MOJIE.

IIoTeHIMaNBHOCTh  BJEKTPOCTATUYECKOTO TOJIA. Pa3HOCTP MOTEHIMANIOB U
HanpspkeHue. [loTeHnumanbHas SHEprus 3apsAa B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHnman snexTpocTaTudeckoro mnojs. CBs3b HANPsHKEHHOCTU NOJS U Pa3HOCTH
MOTEHIMANIOB I 3JIEKTPOCTATUYECKOro 1Moy (Kak  OJHOPOJHOTO, Tak |
HEOTHOPOJTHOTO).

[IpuHIMIT CyNIEPIIO3ULIMH dIEKTPUIECKUX MOJIEH.

[lone Toueunoro 3apsna. Ilone paBHOMepHO 3apstkeHHOU cdepnl. [lome
PaBHOMEpPHO 3apshKEHHOro 1o o0béMy mapa. Ilose paBHOMEpPHO 3apsHKEHHOM
OECKOHEYHOW IIOCKOCTH. KapTuHbl JNHHMA HaOpsHKEHHOCTH ATHX  MOJNEH |
AKBUITOTCHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOJHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM ToJie. JIMdieKTpuueckas MPOHULIAEMOCTh
BEILIECTBA.

Konpencatop. OneKTpOEMKOCTh KOHAECHCATOPA. JEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenMHEHUE KOHIEHCATOpOB. llocnenoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBMKEHME 3apsSyKEHHOW YaCTHLIBI B OJJHOPOIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  DIJIEKTPOCKOII,
AIIEKTPOMETP,  AJIEKTPOCTATUYECKash  3allliTa, 3a3eMJICHHE  3JIEKTPONpHOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE NO0JIE ABYX 3APSKEHHBIX ITACTHH.

Mopens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKM B DIIEKTPUYECKOM II0JIE.

DIJIEKTPOCTATUYECKAS 3aUTA.

Y CTpONCTBO U AEHUCTBUE KOHJAEHCATOPA NOCTOSIHHOM U IEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJH IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIeHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallieHuss SHEPTUM 3apssKeHHOTO KOHJIEHCATOpa B SHEPIHIO
W3JIy4YCHUS CBETOIUOMA.

N3ydyeHnne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMANOB (HANPSKEHHUS) MPU TMOCIEI0BATEILHOM
COEIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa. VICTOUHMKHM TOKa.
Hanpsixenue U u OJ1C &.

3akoH Oma [J1s1 y4acTKa Lenu.

DIJIEKTPUYECKOE COIMPOTUBJICHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJHOPOIHOTO
MPOBOAHUKA OT €ro JUIMHbI W IUIONIAQU TOMNEPEYHOr0 CEYEHHUsA. Y ACIbHOE
CONIPOTHBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MNapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUTHOCTh DJIEKTPUYECKOTO0 TOKa. TersjoBas MOIIHOCTh, BbIIEIsAeMas Ha
pesucrope.

OJIC u BHyTpEHHEE COINPOTHUBJICHHUE HMCTOYHMKA TOKa. 3akoH Oma IJig MOJHOM
(3aMKHYTOI) 2JIeKTpUYEeCKOM 11enu. MOIHOCTh UCTOYHMKA ToKa. KOpoTKOe 3aMbIKaHUE.

Konnencarop B 1ienu mMoCTOSTHHOTO TOKA.

TexHuYeckre yCTpOHUCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: AMIIEPMETP, BOJIBTMETD,
peocTaT, CYETYUK IECKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS ISl PE3UCTOPA, JaMIIbI
HaKaJMBaHUS U CBETOJUOJA.

3aBUCHUMOCTh CONPOTUBJICHUA UIMHAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJIONIAU TIONIEPEYHOr0 CEUYCHUS U MaTepuaa.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT COINPOTHUBICHUS TMPU TOCTOSIHHOM
HaIPSHKEHUH.



IIpssmoe m3mepenne DJIC. KopoTkoe 3aMblKkaHME TaJIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IOJIOCAMU HMCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOJIHHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TOKA OT HANpsOKEHUS I JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npejenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanne 3aBucumoctr DJ[C raJlbBaHUYECKOTO JIEMEHTA OT BPEMEHU ITPH
KOPOTKOM 3aMbIKaHUU.

HccenenoBanue pasHOCTH MOTEHLHAIOB MEXAY ITOJKOCAMH HMCTOYHHMKA TOKA OT
CUJIBI TOKA B LICIIN.

HccenenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3nuuHbix cpeoax.

OnekTpuyeckas  NPOBOAMMOCTb  pa3IMYHBIX  BEIIECTB. DNeKTpOHHAas
OPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTHBJIEHUS METAJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOAUMOCTD MOJTYIPOBOJIHHUKOB.
CaoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B DJJIEKTPOJMUTAX. OJIEKTPOJMTHYECKAs JUCCOLIMALIMSL.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOATENIBHBIA pa3psl.
Paznuunbie THIIBI caMOCTOSITENBHOTO pa3psaa. Monnus. [lnazma.

TexHHUecKue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHble JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYHNPOBOJHUKOBBIE MPHUOOPHI: UON, TPaH3UCTOP,
doroanona, cBETOAMOJ, TrajibBaHUKa, paQUHUpPOBAHHE MENW, BbIMJIABKA AJTIOMHHMUS,
ANEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psax U IpOBOAUMOCTH BO3/1yXa.

CpaBHeHME TPOBOAUMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habumtoienue snexrpoiamnsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

DU3NYeCKUI NPAKTUKYM.

CriocoObl m3MepeHust (pU3NUECKUX BEIMYMH C HCIHOJB30BAHUEM AHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENbHBIE MOTPEUTHOCTH M3MEPEHUN (PU3UUECKUX BEIUYHUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MCCIECIOBAHUNA 3aBUCHMOCTEN (DU3HUECKUX
BEJIMYMH, NPOBEpPKa MPEUIOKEHHbIX TUIOTe3 (BBIOOp M3 paboT, ONMCAHHBIX B
TEMAaTUYECKUX pa3iesiax «YUYEHUUYECKUH HKCIEPUMEHT, JIabopaTopHble paldOoThl,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriayOnaéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHH.

MesicnpeOmemnvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaAHUA: SABIICHUE, HAYYHBIN (akT, runoresa, Gpu3nueckas BEIMUMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIE]b, W3MEPEHHUE, MOTPEIIHOCTH
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1a00paTOPHSI.

Mamemamuka: pemieHue cUCTEMbl ypaBHeHUM. JluHeliHas QyHkius, napabona,
runepOoa, ux rpaguku v cBoiicTBa. TpuroHomeTpuyeckre GyHKIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HUX
IPOEKIMU Ha OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonozua: mexaHnundeckoe NBUXKEHHE B JKMBOM mnpupoie, auddysus, ocmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOMIEH Ccpesbl,
yTuau3auus  OMOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKM  «TEIUIOBOM» U
ANIEKTPO3HEPIHH, MOBEPXHOCTHOE HATSIKEHHE M KallWULSIPHBIE SIBICHHUSI B IPUPO/IE,
ANIEKTPUYECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJIb
BELIECTBA, MOJIApHAs Macca, TMOJyYeHHEe HaHOMAaTEepHUaJiOB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEJ, XUAKOCTEM M Ta30B, >KUJIKUE KPUCTAJUIbI, 3JIEKTPUUYECKUE CBOMCTBA
METaJUIOB, AIEKTPOJUTHYECKAS JUCCOUALMS, TAJIbBAHUKA, JIEKTPOHHAS MUKPOCKOITHS.

TI'eocpagpua: Bnaxxnocth Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHUE TBUKEHUN C UCIOJb30BAHUEM MEXAHU3MOB, YUET
CYXOTO M J>KHUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEH,
pemeéTyarbie KOHCTPYKLIHMH ), UCITOJIb30BAHUE 3aKOHOB COXPAHEHHSI MEXaHUKHU B TEXHHUKE



(rupockor, BOZOMET U ApyTue), IBUTaTellb BHYTPEHHErO CrOpaHus, napoBas TypOuHa,
OBITOBOM  XONOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTHH TIIOJyYeHUS COBPEMEHHBIX
MaTepHajgoB, B TOM YMCJIE HAHOMAaTepUAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKas
3alUTa, 3a3eMJICHUE IEKTPOIIPUOOPOB, ra30pa3psiiHbIE JaMIlbl, OIYIPOBOJHUKOBbIE
npuOOpBI, raTbBaHHKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMUKA.

Tema 4. Macnummnoe noe.

B3auMopelicTBHE MTOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarnuTtHoe
none. Bexkrop MarHWTHOW WHAYKUWH. [IpvHIMIT Cyneprno3uiuyM MarHUTHBIX IOJIEH.
JIMHUY MarHUTHOW UHTYKIIAH.

MarnuTtHoe TO0Jie TPOBOJAHMKA C TOKOM (IIPSMOTO TMPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, €€ HampaBiI€HHE U MOAYJIb. [[BUKEHHE 3apsyKEHHOW YaCTHUIBI B
OJIHOPOJTHOM MarHuTHOM Toiie. PaGora cumet JlopeHia.

MaruuTtHoe nosue B BeuecTBe. DeppoMarHeTUKH, rapa- U JUaMarHeTHKU.

TexHudeckre yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECChl: TMPUMEHEHUE
MMOCTOSIHHBIX MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIBTUMETP, DJIEKTPOJBUTATEIb
SIko0u, yCKOPUTENH 3JI€MEHTAPHBIX YACTHLI.

Jlemoncmpayuu.

KapTtuHa nuaMil MHIYKIIMA MarHUTHOTO TOJIS MOJIOCOBOTO U TOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuil MarHUTHOM MHAYKIIMU TOJISI JTMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue ABMKEHUsI My4yKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMn nEHCTBUS SIEKTPOU3MEPUTEIHLHOTO TPHOOpPa MArHUTORIEKTPUIECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuUKym.

HccnegoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETHKOB.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKI[MM Ha OCHOBE U3MEPEHHUs CUIIbI AMIepa.



Tema 5. Inexkmpomaznumnan uHOYKYu.

SIBNeHHE ANEKTPOMArHUTHOW MHAYKIUHU. [IOTOK BEKTOpa MArHUTHOW WHIYKIIMH.
OJIC wuHAyKUMM. 3aKOH DJJEKTpOMarHuTHoW wuHAyKnuu @Dapanes. Buxpesoe
anekTpuueckoe noise. Toxkn Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBUKYIIEMCSI B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA. SIBIIEHHE
camouHaykuu. J/]C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre ycTpoWCTBA W TEXHOJOTUYECKUE IMPOLECCHl: MHAYKIMOHHAS MEYb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALNHU TEJI IPU ABUKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaOnronenue siBieHUs! 3JIEKTPOMarHUTHOM MHIAYKIIUN.

Uccnenoanne 3aBucumoctd OJIC HMHAYKOMHA OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO MOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKITUH.

Uccnenosanne 3apucumocty J/JC caMOMHIAYKIUHA OT CKOPOCTH U3MEHEHUS CUJIBI
TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka Mo1eTu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KoJsieOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

Napmonnyeckue konebanus. KuHemaTmdeckoe W JAHUHAMHUYECKOE OIMCAHUE.
DHEpPreTUYecKOe OMUCAaHUE (3aKOH COXPAHEHHMS MEXaHMYeCKOW »Hepruu). BbIBOI
JTUHAMHYECKOTO OINMHUCAaHUS TapMOHMYECKHUX KOJICOAHMM W3 WX DHEPreTUYECKOro U
KMHEMATUYECKOTO OTMCAHUS.

Ammmntyaa u  ¢dasza koneOanuil. CBA3b aMIUTUTYIbl KOJeOaHUN HMCXOAHOM
BEJTMYHMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u wyacrtora koneOanui. Ilepmox Mayiblx CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro MasiTHuka. [lepuoa cBOOOIHBIX KOJI€OaHU TPY>KUHHOTO MasTHHUKA.



[lonsitue o 3aryxarommx kosieOaHusix. BbeIHyxJIeHHble KosneOanus. Pe3zonanc.
Pe3zonancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM  KpPHBOIL.
ABTOKOJNICOaHUS.

TexHHUYecKre YCTpPOICTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl,
KaueJH, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeIBHOTO IBUKECHHUS.

HaGmoienne HE3aBUCUMOCTH TEPUOJA MajbIX KOJEOaHWU Tpy3a Ha HUTH OT
AMIUTUTYIBI.

HccnenoBanne 3aTyxamIux KoJeOaHWNW M 3aBHCHUMOCTH IEpHOJa CBOOOTHBIX
KOJIEOaHUI OT CONTPOTUBIICHHUSL.

HccnenoBanne konebaHWii Tpy3a Ha MaCCUBHOM MpyXHHE C  LENIbIO
(opMHpOBaHUA MPEACTABICHUI 00 UACAIbHON MOJIENIN MIPYKUHHOTO MasATHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJEOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIECHHBIX KOJCOAHUM.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne mnepuoga CBOOOAHBIX KOJEOAHMM HHUTSHOTO M MPY>KUHHOTO
MasTHHUKOB.

N3ydeHne 3aKOHOB ABMXKEHUS TeJa B X0JI€ KOJIeOaHUI Ha yIpyrom mojaBece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOIINUX KOJIEOaHUM.

HccnenoBanue BRIHYXIECHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcHumHnule Ko1e0anHus.

KonebGarenbupiii  koHTYyp. CBOOOJHBIE DJIEKTPOMAarHUTHBIE KoOJieOaHUS B
uaeanbHoOM koisiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMILTUTYbI 3apsia
KOHJIEHCATOpa ¢ aMIUIUTY/I0 CHIIBI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUH B HI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxaroiue 3JeKTpOMarHuTHbele KoseOaHusl. BoIHYKI€HHbBIE 3IEeKTPOMAarHuTHbIC
KoJieOaHusl.

ITepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS MPU PA3IUYHON (hOpMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconnanbHbld TEpPEMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp W KaTylka
UHAYKTUBHOCTH B LIEMH CHHYCOUAAIBHOIO IEPEMEHHOro TOKa. Pe3oHaHC TOKOB.
Pe3onanc HanpsikeHui.

WNneansubiit  Tpanchopmatop. IlpousBoactBo, mnepemaya U noTpeOiIeHHUe
ANEKTPUYECKOUN JHEPTUH.



OKOJIOTUYECKUE PUCKH MNpPU TNPOU3BOACTBE  3JEKTposHepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHu4yeckre ycTporucTBa U TEXHOJIOTHYECKHUE TIPOLIECCHI: IIEKTPUUECKHUIN 3BOHOK,
rE€HepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJ€OaHWN OT HHAYKTUBHOCTH M EMKOCTU
KOHTYpa.

OcuumiorpaMMsl 3JIEKTPOMATHUTHBIX KOJIEOAHMIA.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

Mopenp 3JIEKTPOMarHuTHOIO reHepaTopa.

BriHyX/1I€HHbIE CHHYCOUIATIbHBIE KOJICOaHUSI.

Pesuncrop, karymika HHIYKTUBHOCTH U KOHAEHCATOP B LEMU IIEPEMEHHOTO TOKA.

Pe3onanc 1mpum  1mocnenoBaTENbHOM — COCNMHEHWM  PE3UCTOPA,  KATYIIKH
VHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHcPopMaTopa.

Mogens TMHUY JIEKTPOIIEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBane ImEpEMEHHOIO TOKAa 4epe3 IOCIEN0BATENIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpocrpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJIHBL. [lepnon, cKOpoCTh pacnpocTpaHeHUs W JUIMHA BOJIHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTPAKEHUE, TPENOMIIEHUE, HHTEpPEepeHLHs U TudpaKIIUSL.

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

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3Iy4YEHUSI DJIECKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBONCTBA DJEKTPOMArHUTHBIX BOJH: OTPA)XEHHUE, NPEJOMIICHHE, MOJISPU3aLHNS,
UHTEpPEpeHLMs U TudpaKius.

[[lkama 37IEKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE BIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.



TexHuyeckne ycTpoHWCTBAa M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, pajap, pajauoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yJIbTPAa3BYKOBAsl TMATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

ObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U POAOIBHBIX BOJH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue otpaskeHus U IpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE30OHAHC.

CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILIUTYAOW U YacCTOTOM
KOJieOaHU .

UccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE,
noJispu3anus, tudpakius, THTEpPepeHIus.

OObHapy>xeHue HHPPaKpacHOro U yJIbTPapUOJIETOBOIO U3TyUYEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHEiHOE pacIpOCTpaHEHUE CBE€Ta B OJHOPOAHOU cpexe. Jlyd cBera.
To4euyHbIl ICTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. [locTpoeHune u300pakeHHl B
miockoM 3epkaie. Chepudeckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MpelIoOMIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTelb
npesomieHus. OTHOCHTENBHBIN NOKa3areiab NpesoMieHHs. [IoCTOSHCTBO YacTOTHI
CBETAa M COOTHOILIECHHE JUIMH BOJIH NPH MEPEXOAE MOHOXPOMATHYECKOTO CBETA YEPE3
IpaHUIly pas3zena AByX ONTUYECKUX CPEN.

Xon mydeii B mpusme. J{ucniepcust cBera. CroxkHbIN cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yros IOJHOrNO BHYTPEHHEIO
OTPAKEHMUS.

Cobuparonre u paccenBarouiue JUH3bl. ToHKas 1uH3a. DoKycHOE paccTosHUE U
onTHYECKas CUjla TOHKOM JMH3bl. 3aBUCUMOCThb (POKYCHOTO PACCTOSIHUSI TOHKOM
cheprueckoil IMH3bI OT €€ TeOMETPUHN U OTHOCUTENIHOTO MOKa3aTellsl MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jydya, OPOWIEALIETO JHWH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. [Toctpoenue n3o0paxxeHUil TOUKK U OTpe3Ka MPSIMON B COOMpPArOLIUX
Y PaCCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.



OnTtuueckue npubopsl. Paspemaromas crocoOHocTh. [71a3 kak onTUueckas
cUcTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BomnoBas ontuka. MaTtepdepenmnus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBHS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(GEPEHIIMOHHONW KapTUHE OT JABYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMephl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. udpakuuonHas pemérka. YciaoBue HaAOMIOJIEHUS TJIaBHBIX
MaKCUMYyMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuYeckre yCTPONCTBA U TEXHOJOTMYECKHUE MPOLECChl: OUKH, JIyIa, MEPUCKOTI,
doToamnmapaT, MHUKPOCKOI, TMPOCKIHUOHHBIN amnmapaTr, MPOCBETIECHUE OITHUKH,
BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTPEHHETO OTpaskeHusi. Mojiesb CBETOBO/IA.

Hccnenoanne xoma CBETOBBIX MYYKOB Y€pe3 IIIOCKONAPAJUIENbHYIO IJIACTUHY H
MpU3MYy.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Hab6nronenue natepdepeniium cpera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEIIETKH.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmronenue nossipuzanuu CBeTa.

[TpumeHeHue MONSIPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3Mepenue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCHMMOCTH (DOKYCHOTO PACCTOSHUSI OT BeIecTBa (Ha mpuMepe
KUJKUX JINH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3HBI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue T€IeCKONUYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTepdepeHIIN U TOJIIpU3allii CBETA.

N3yuenue nossgpusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuenune naTepPEpEeHITNN JIA36PHOTO U3ITyUYCHUSI Ha IBYX IIETISX.



Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanve qudpakiiiOHHOTO CIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[lomyueHnue cmekTpa H3JIy4E€HHS CBETOAMOAA TMPU TOMOIIM TU(PAKIIUOHHON
PELIETKH.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['pannipl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKHU. [locTynarsl crnenuanbHOM
TEOPHH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBal. IIpeoOpazoBanust Jlopenmna. YcioBue
NPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAILlCHHE JIJIUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3p Macchl C DHEPIUENM W HMILYJIbCOM PEINSTUBUCTCKOM YAaCTULBI. DHEPTHs
MTOKOSI.

TexHHuecKue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHIL.

Y4yeHn4ueckuit IKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHre UMITyJIbCa M 3HEPIHH PEISATUBUCTCKUX 4acTul (mo Qortorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckynaphno-60ano060ii oyaausm.

PaBHOBecHOE TerioBoe u3ayueHue (M3JiydeHrue abCoIOTHO YEPHOTO Teia). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAOIIYIO U
a0COJIFOTHO OTpakaroIIyro moBepxHocTh). OnwiTh [1. H. JIeGenena.

BonnoBble cBoiicTBa yactuu. Bomnel ne bpounsa. [dnuua BosHBL ne bpounsa u
pa3Mepbl 00JIaCTH JIOKaNIM3alMK ABMXKYIIeHcs vacTulbl. KopmycKynsspHO-BOJHOBOM
nyanusMm. {udpakmus 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka wusMmepeHuidr B Mukpomupe. COOTHOIIECHUS HEONpenenEHHOCTEN
I'eiizenbepra.

TexHHuuecKrue YCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI:  CIIEKTPOMETD,
dboTOdIEMEHT, POTOAATINK, TYHHETBHBIN MUKPOCKOTI, COTHEUHAst OaTapesi, CBETOIUO.

Jemoncmpayuu.

®oto3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (hoToddhdekTa.



HUccnenosanue 3aBUCUMOCTH CONPOTHUBIICHUS MOJYIIPOBOJHUKOB oT
OCBEIIEHHOCTH.

CBeToano.
Conneudnas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Uccnenosanue gporopesucropa.
N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOANO/ OT HANPSKCHUSL.
Tema 2. @u3zuka amoma.
OneITel IO UCCIAENOBAHUIO CTpOeHUs aroma. llnaHerapHas Mojzenb aroma
Pesepdopna.
[Toctynatel bopa. M3nyuenue u moriomieHue (POTOHOB MpHU TEPEXoje aToma C
OJHOTO YPOBHSI SHEPTUHU HA APYTOMH.
Bunpl ciektpoB. CrieKTp ypOBHEM SJHEPTUHA aTOMA BOJIOPOJA.
CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeta. Jlazep.
TexHuyeckre ycTpoucTBa U TEXHOJOTHUYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHaN3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jemoncmpayuu.
Mopens onbita Pezepdopra.
HabmroneHune nuHEHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.
OnpeneneHue JIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HaOnronenue nuHeRyaToro crekrpa.
UccnenoBanne cnekrpa pa3peKEHHOrO aTOMapHOTO BOAOPOJA M HU3MEPEHUE
noctossHHOM Pun6Gepra.
Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.
Hyxknonnas monens sapa I'eiizenoepra—Banenko. 3apsa sapa. MaccoBoe 4nciio
saapa. M3orormsl.
PannoaktuBHOCTh. Anb(da-pacnaj. IJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaj.
I'amma-n3nyuyenue.
3aKOH pagrMoOaKTUBHOTO pacrnaaa. PaagnoaktuBHbie M30TOMHI B pupojie. CBoicTBa
MOHU3UPYIOIIETO U3NyYeHUs. BiusiHMe paguoakTUBHOCTH Ha IKUBBIE OPTaHU3MBI.
EctecTBennsiit hon n3nydenus. Jlozumerpus.
DHeprus CBsS3M HYKJIOHOB B sifpe. AnepHbie cuibl. JlegekT Macchl sapa.
SAnepubie peakuuu. Jlenenue u cunre3 saep. Anepueie peaktopsl. [IpoGiembl
YIPaBJISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. DKOJOTUUYECKUE aCIEKThl Pa3BUTUS SIICPHOMU
SHEPreTUKH.

MGTOI[LI perucrpan 1 UCCJIICTOBAHUA 3JICMCHTAPHBIX YaCTHII.



DyHIaMEHTAIbHBIE  B3aUMOJICUCTBUS.  bapvoOHBI, ME30HBI W  JICNITOHBI.
IIpencrasnenune o CrangaptHoi Moaenu. KBapk-riatooHHas MOAEb apOHOB.

O®usuka 3a npeaenamu CrtaHgapTHo Mojenud. TéMHass maTepuss U TEMHas
SHEprusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHU4ecKkre yCTpOWMCTBA M TEXHOJIOTUYECKHUE IIPOLECCHI: JTO03UMETpP, Kamepa
Bunbcona, siaepHbIi peakTop, TEPMOSICPHBIA peakTop, aToMHas Oomba, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuii sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paioakTUBHOTO (hOHA ¢ UCIIOJIB30BAaHUEM JIO3UMETpA.

N3ydenue noriomeHus: 6eTa-4acTUIl aTFOMUHHAEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanbl pa3BUTHS acCTPOHOMMH. lIpukiiamHO€ W MHMPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (U3UKU JJI1  OOBSICHEHUS  IPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonpl  aCTpOHOMHUYECKUX  HcciaeqoBaHui. CoOBpEMEHHbIE  ONTHYECKHUE
TEJIECKOIIbI, PAANOTEIIECKOIbI, BHEATMOC(EpPHAsi aCTPOHOMMUSL.

Bun 3Béanoro HebOa. Co3Be3nusi, sApKue 3BE3AbI, IUIAHETHI, UX BUIAUMOE
JIBUKEHHUE.

CosiHe4Has cucrema.

Counnne. CosiHeuHast akTUBHOCTD. McTounuk sHeprun ConHua u 3BE3/.

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTPAJIbHBIM KJlacC —
CBETUMOCTBY». 3BE31bl TJIABHOW TMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IOCIIENOBATEIILHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHBIE MPEJICTABICHUS O IPOUCXOXKICHUM U 3BoJIIoIIUKM CoJIHIIA U 3BE3/. DTaIlbl
JKU3HHU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenme wm nBuxenume ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBasapbl. UEpHBIE IBIPHI B slpax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa606ma. PazOeranme rajgakTHK.
Teopus bonbiioro B3pbiBa. PeMKTOBOE U3ydYeHHUE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

Habmronenust 3BE3mHOro HeOGa HEBOOPYKEHHBIM TJIa30M C  HMCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN JJIsl ONpPEACIICHUS MOJ0KEHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOIYILIAPUS U IPKUE 3BE3MBI.

Ha6nronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.



DuU3NYeCKU NPAKTUKYM.

CriocoObl m3MepeHust (PU3NYECKUX BEIMYMH C HCIOJB30BAHUEM AHAJIOTOBBIX U
OUQPPOBBIX H3MEPUTEIBHBIX HPUOOPOB U KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENbHBIE MOTPEUTHOCTH HM3MEPEHUN (PU3UUYECKUX BEIUYHUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHI, UCCIIEJOBAaHUM 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH, INPOBEpPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 paboT, ONMCAHHBIX B
TEMAaTHYECKUX pa3feiiax «YUYEHUYECKUd HKCIIEPUMEHT, JIabopaTopHble paldOoThl,
MIPAKTUKYM» ).

O6o0maroniee MOBTOPEHUeE.

O0o0meHne M cuctemMaruszalus COJAEepXKaHUs pas3fesioB Kypca «MexaHukay,
«MonekynsapHass Qu3uka U TEPMOAUMHAMUKAY, «NEeKTpoauHaMuka», «Konebanus u
BOJHBDY, «OCHOBBI CHEIMAIBHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBasg (usmkay,
«DNeMEHThI aCTPOHOMUHU U ACTPOPHUIUKI.

Ponb ¢pu3uku u acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COMANIbHON U
ATUYECKON cepax NesATeNbHOCTH YelIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMHHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, 3HAUECHUE ONMCATEIBbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBACHUTENILHOM M  MPOTHOCTUYECKON (QYHKIMH  (U3HUECKOW TEOpUH, pPOJb
¢usnueckoil Teopuu B (POPMUPOBAHUM IPEICTABICHUNA O (PU3NYECKOW KapTHHE MUpA,
MECTO (PU3MUECKON KapTHUHBI MUpPaA B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usznku yriiyojJ€HHOro ypoBHs B 11 kjacce oCylecTBIsIETCS C
Y4ETOM COJIEpPKATEIIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie nOHAmMUA, C6A3AHHbLIE C U3YUEHUEM MENO00068 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (akT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaONIOCHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpPEHU, U3MEepUTEIbHBIE PUOOPHI, IU(poBas TadopaTopus.

Mamemamuka: penieHre CUCTEMbl ypaBHeHHU. TpuroHomerpudeckue QyHKIINU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M MX MpPOEKIMH HAa OCH KOOPJWHAT, CIOKEHHE BEKTOpoB. lIponsBoanble
aneMeHTapHbIX QyHKiui. [Ipu3Haku mo1o0us TpEeyroabHUKOB, ONPEETICHHUE MII0IIAIu
I0CKuX Guryp u o0béMa Ted.

Buonozua: s3nextpuueckue SBICHUS B )KUBOM NPUPOJE, KojebaTeabHble ABMKECHUS
B KMBOM NPHUPOJE, HKOJOTUYECKUE PHUCKU IPU MPOU3BOJACTBE DIEKTPOIHEPTUH,
ANIEKTPOMATHUTHOE 3arps3HEHUE OKPY’KAOIIEeH Cpelibl, YIbTPa3ByKOBasl AMATHOCTUKA B
MEJUIMHE, ONITUYECKUE SIBJICHUS B )KMBOU MPUPO/IE.



Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPJBIX TeEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIHU3.

TI'eocpagpua: maruuTHble TONIOCA 3€MIIM, 3QJIEKW MAarHUTHBIX PyI, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHECHUE  TOCTOSIHHBIX  MAarHWTOB,  AJIEKTPOMArHUTOB,
ANEKTPOJBUTATEND SIKOOM, reHepaTop MEPEMEHHOI0 TOKa, MHIIYKIIMOHHAS TIe4b, TUHUU
ANEKTpoNnepeaay, 3JIEKTPOJBUTATENb, paaap, PaAUONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenehon, CBY-meub, yIbTpa3ByKoBas IWAarHOCTHKA B TEXHHUKE, IPOCKIIMOHHBIN
ammapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapesi, CITyTHUKOBBIC TIPUEMHUKH, sSepHAST
SHEPreTUKA U YKOJOTHYECKUE aCTIEKThI €€ pA3BUTHS.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS ydyeOHOro npeamera «DU3UKa» TOIKHBI
OTpaXaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arommxcs  PyKOBOJACTBOBATHCS
cOPMUPOBAHHON BHYTPEHHEW MO3ULMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpHEHTaLUH, IIO3UTHBHBIX BHYTPEHHHX yOex1eHnH, COOTBETCTBYIOIIMNX
TPaJAULIMOHHBIM LEHHOCTSM POCCHIICKOTO O0IECTBA, PACUIMPEHHUE )KU3HEHHOTO OIbITa
U OmbITa JEATENBHOCTM B IPOLECCE pEANN3alMd OCHOBHBIX HaNpaBJICHUU
BOCIIUTATEJILHOW EATEIBHOCTH, B TOM YHCJIE B YACTH:

rPaXKAAHCKOI0 BOCIIUTAHMSA:

e c(HOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIOIIErocs KaK aKTHUBHOIO M
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAMIMOHHBIX  OOIICYETIOBEYECKUX  T'YMAHUCTUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO IEATECIBHOCTH B HMHTEPECAX TI'PaKIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allly;

e YMEHHE B3aMMOJIEMCTBOBATH C COUUAIIBHBIMU MHCTUTYTAMH B COOTBETCTBHM C
X QYHKUMAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOIO IOBE/ICHUS;

e CIIOCOOHOCTH OIICHUBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOIO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DJCTETHYECKOE OTHOLICHWE K MUPY, BKJIKOYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuiero (pu3n4eckoi Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

e HUHTEpEC K pa3ianyuHbIM chepam npodecCHoHaTbHON ACSITENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOIl M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyayuieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, OCO3HaHHE TIJIOOATBHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUTAHUPOBAHUE U OCYIIECTBJIICHHE JCHCTBUI B OKpY’KaloUIEH cpelie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHre OMbITa ESITEILHOCTH SKOJOTUUECKON HAMPABICHHOCTH HA OCHOBE
HMMEIOLIUXCS 3HAaHUM 110 (hU3UKeE.

HMEHHOCTN HAYYHOI'O MO3HAHUA

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IIpoOIlecce
M3ydyeHHus: (U3MKU  OCYIIECTBIATh TMPOEKTHYID U  HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Bba3oBble JJornyeckue aeiicTBUA:

CaMOCTOATENbHO  (OpPMYJIUpOBaTh M aKTyaJlU3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JEATECIBHOCTH, 3aJaBaTb IIapaMETpbl U KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUECKUX
ABJICHUSAX;

pa3palaThiBaTh IJIaH pEIIEHUs MNpoOJeMbl C Y4ETOM aHajdu3a HMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISAM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJIHATH PadOTy B YCJIOBHUSIX PEATbHOTO, BUPTYAIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBare/ibCKNe 1eCTBUA:

BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMH TIOHSATHSMH W METOJaMH
(du3nuecKoil HayKu;
BJIa/IETh HABbIKAMHU Yy4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NE€ATEILHOCTH B
o0nacTu pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pelIeHus 3a/1a4 (U3NIECKOTO COEpKaHMs, TPUMEHEHHUIO PAa3InYHbBIX
METO/IOB TIO3HAHUS;



BJaJ€Th BUJAMM [JEATENBHOCTH 110 TMOJYYEHUID HOBOIO 3HAHUSA, €ro
UHTEpIIPETALNY, NPeoOpa30BaHUI0 U TPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTU (PU3UKH;
BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTYyaJIM3UPOBATH 3ajJady,
BBIJIBUTaTh TUIIOTE3y €€ pEelEHUs, HaXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELLIECHUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH
OLICHMBATh HX JOCTOBEPHOCTb, NPOTHO3UPOBATh HU3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMyIHpOBaTH COOCTBEHHbIE 3a7aud B 00Opa30BaTENbHOM
JESITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh NEPEHOCHTh 3HaHUs 1O (U3MKE B MPAKTHYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTb OpPUTrHHAIbHBIE TOAXOABI U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILEHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMH TOJy4YeHHUS HH(POpMaAIruyu (PU3NYECKOTO COACPKAHUS W3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISTh TOWCK, aHAIU3,
CUCTEMATHU3AINIO0 U UHTEPIPETAINi0O HHHOPMAIIMK PA3IUYHBIX BUIOB U (HopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIONIB30BaTh  CpeACTBA  WH(MOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B PEIIEHWH  KOTHUTHBHBIX, = KOMMYHHKAaTUBHBIX U
OpraHU3alMOHHBIX 337a4 C COOJIIOJICHHEM TPEOOBAHUM IPTrOHOMHKH, TEXHUKU
0€30MacHOCTH, THTUEHBI, PECYpCOCOEpEKEHUS, MPABOBBIX U ITHUYCCKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3HUUECKOTO COJEPIKAHUS B Pa3IMUHBIX (popmaTax ¢ yu€ToM
Ha3HaueHUsT WHPOPMAIMK M TIEJICBOM ayJUTOPUH, BBHIOMpPAs ONTUMAIBHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

OCYIIECTBIISTH OOIICHNE HA YpOoKaX (PU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOHQIUKTHL;
pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W HWCIOJNH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;



BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHUCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh  [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJUHUPOBATh JCHUCTBUSA MO €€ NOCTHMIKECHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenesaTb poiau ¢ Y4ETOM MHEHHUH YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHUKAa KOMaHJbl B OOIIUIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLIEHUWBATh MAECH C IIO3WIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B  PA3JIUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYILIECTBIIATh MO3HABATENIbHYIO JAESITEIBbHOCTh B 00JIaCTH
(U3MKKM U aCTPOHOMHHU, BBISABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3a/la4, IUIAH BBINOJHEHUS MPAKTUYECKOHM padOoThl € Y4YETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JienaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOO0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO dPYAUIIMH B 00J1aCTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

IaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIa/IETh HaBBIKAMH TIO3HABATENbHOMN pedieKcUN KaKk OCO3HAHUSI COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedieKCHH JUIsl OLEHKU CUTYallMH, BHIOOpa BEPHOIO
pelieHus;

YMETb OLICHUBAaTh PUCKA U CBOCBPEMEHHO IPUHUMATHL pPELICHUS [0 UX
CHWKECHUIO;

[IPUHUMATh MOTHMBBl W apryMEHThl JPYIMX [pPU aHaJIU3€ pPe3yJbTaToB
NEATEIBbHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



OpUHUMATh MOTHBbI M apryMEHThl JIpYyTUX TpPU aHaIu3€ pPe3yJIbTaToOB
NEeSITeTbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B nponiecce mocTukeHusT TMIHOCTHBIX PE3YJIBTATOB OCBOCHHS TIPOTPAMMBI TIO (hPHU3HKE
JUIS ypOBHSI CpeIHEero oOIiero oOpa3oBaHHs y OOYYarOMIMXCS COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN UHTEIJIEKT, IPEANOaralommuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE
COCTOSTHME, BHJIETh HANpaBlCHUS Pa3BUTHS COOCTBEHHONW 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAaHMsI, BKJIIOYAIOIMIETO CaMOKOHTPOJIb, YMEHHE TNPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
SMOLIMOHAIBHBIM HM3MEHEHUSIM M MPOSBIATH T'HOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHE K JOCTIIKEHHUIO LETH U
yclexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXO/ U3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBATH €T0 TPU OCYIIECTBICHUHU OOINEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOLICHHUS C
APYTUMHU JHOABMH, 3a00TUTHCS, TPOSABIISATh HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenust B 10 knacce nipeiMeTHblE pe3yJbTaThl Ha YriIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MMOHUMATh POJIb (U3UKHU B SKOHOMUYECKON, TEXHOJIOTUUECKOM, IKOJIOTUUECKOM,
COLIMAIBHOM M A3TUYECKOM cdepax AesITeIbHOCTH YEeJIOBEKa, pOJib U MECTO
¢u3NKKM B COBPEMEHHOW HAy4YHOW KapTWHE MHpA, 3HAUYCHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIONIEH, OOBSCHUTEIPHOM U MPOTHOCTUYECKON  (YHKIIUN
bu3uYeCKOl TEOPUU — MEXaHUKH, MOJICKYJISIPHOW (DU3UKU U TEPMOJIUHAMUKU,
posib pu3M4ecKord Teopuu B (HOPMUPOBAHUU MPEACTABICHUN O (Puznueckoit
KapTHHE MUPAa;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (U3MYECKUX T U IMPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEJO,
MaTepualibHas TOYKA, PABHOYCKOPEHHOE JABMKEHHUE, CBOOOJHOE TajeHHE,
a0bcoyiroTHO  yripyrast  jnedopmariusi, aOCOMIOTHO yopyroe ©u aOCOJIOTHO
HEYIpyroe CTOJIKHOBEHMS, MOJIEM ras3a, KUJIKOCTH H  TBEPJIOro



(KpUCTaJLIMYECKOT0) Tela, WACAIbHBbIA ra3, TOYEUHBIH 3apsiji, OJHOPOJHOE
AIEKTPUUYECKOE MOJIE;

pasnuyaTh ycloBUA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
MOHMMATH BCEOOIIU XapakTep (yHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHIATH MEXaHUYECKUE MPOLIECCHl U SBJICHUS, UCTIONIb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCUTEIILHOCTh MEXaHUYECKOTO
ABWOKEHUS,  (HOpMysnbl  KUHEMaTUKA  PaBHOYCKOPEHHOTO  JIBIKEHUS,
npeoOpa3zoBanusa ["anunes A1l CKOPOCTH U NEepeMeNIeHus], 3akoHbl HproToHa,
MPUHIUI OTHOCUTEIBHOCTH [ anuiies, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI
COXPAHEHHUs HMIIyJIbca M MEXAaHUYECKOW SHEpruu, CBA3b pabdOTHl CUIIBI C
M3MEHEHUEM MEXaHMYECKOM SHEpTuH, YCIIOBUS paBHOBECUS TBEPAOrO Tela),
IIPX 3TOM HCIIOJIb30BaTh MAaTEMATUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBAThH
YCJIOBUSI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpazoBanuii ["amues,
BTOPOI'O0 M TPETHETO 3aKOHOB HEBIOTOHA, 3aKOHOB COXPAaHEHHsI HMITYJIbCA H
MEXaHUYECKOW HEPIHH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAIM3UPOBaTh W OOBSCHATH TEIUJIOBBIE MPOIECCHl M SBJICHUSA, HCIOIb3YS
ocHOBHble ToJokeHUsT MKT ©  3aKkoHBI MOJEKYJSpHOM  (QU3UKH U
TEPMOJMHAMUKH (CBS3b JABJICHUS HICATBHOIO ra3a co CpeJHel KHHETUYECKOU
DHEPrUel TEIUIOBOrO [JBWKEHHS W KOHLEHTpalUedl €ero MOJIEKyJd, CBS3b
TEMIIEpaTypbl BELIECTBA CO CPEAHEW KHUHETUYECKOW 3JHEPruer TEIIOBOrO
JIBWKEHUSI €r0 YaCTHUL, CBS3b JABJIICHUS HMACAIBHOTO ra3a C KOHIEHTpauueu
MOJIEKYJI M €T0 TeMIeparypol, ypaBHeHue MenaeneeBa—KnanelpoHna, nepBblit
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPAHEHHUs DHEPrUHU B TEIUIOBBIX MPOLECCaAX),
IpU 3TOM UCIOJIb30BaTh MATEMATHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;
aHAJIU3UPOBATh U OOBSCHATH BJEKTPUUYECKUE SIBICHHS, WCIOJb3Ys OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIUHAMUKH (3aKOH COXPAHEHMS DJIEKTPUUYECKOIrO
3apsana, 3akoH KysoHa, NOTEHUMAIbHOCTh 3JIEKTPOCTATUYECKOTO  IOJI,
MPUHLNN CYNEPHO3ULIUH IIEKTPUUECKUX MOJICH, MPU 3TOM YyKa3bIBasi YCIOBUSA
MPUMEHUMOCTH 3akoHa KyJoHa, a Takke MpakTUYeCKU BayKHbIE COOTHOUIEHUS:
3akoHbl OMa U y4acTKa UENH U JJIsl 3aMKHYTOW 3JIEKTPUYECKOM LIETH, 3aKOH
Jlxoyns—Jlenna, npaBuiia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOIIn3a);
ONMHUCHIBaTh (PU3MUECKHE TPOIECCHl U SIBICHUSA, HCIONb3ySd BEIMUYUHBI:
NepeEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJbC Tela U CHUCTEMBI TEN, CUJa,
MOMEHT CHJIbI, JABJICHHE, MOTEHIHUAJIbHAs SHEPrus, KUHETHYeCKash SHEprus,
MEeXaHU4ecKasi SHEpTHUsl, padoTa CHUIIbI, [IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHUIIa
TSYKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUS, MOIITHOCTb, SJHEPTUsl B3aUMOJEHCTBUSA
Tena ¢ 3emnéil BOMM3M €€ MOBEPXHOCTH, HSHEPrusi ympyroi nedopmanuu



IOpPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs TemIepaTypa Tena, paboTta B
TEPMOJAUHAMUKE, BHYTPEHHSAS DJHEPIUs HJICAIBHOIO OJHOATOMHOIO Trasa,
paboTa uAEaJbBHOTO Tra3a, OTHOCUTENIbHAs BIAXKHOCTH Bo3ayxa, KII/]
MJCAJBHOIO TEIJIOBOTO JBUTATENSl; JJIEKTPUYECKOE II0JIE€, HAIPSHKEHHOCTD
ANEKTPUYECKOTO TOJIA, HANpsHKEHHOCTh IO  TOYEYHOIO 3apsiaa WA
3apsDKEHHOTO  I1apa B BakyyMe€é UM B JUDJIEKTPUKE,  IIOTEHIMAI
AIEKTPOCTATUYECKOrO II0JIs1, PA3HOCTh IOTEHIIMAJIOB, 3JIEKTPOABMKYILAs CUIIA,
CUJIa TOKA, HAIpPSHKEHHWE, MOIIHOCTh TOKA, BJIEKTPUUYECKas €MKOCTb IIJIOCKOTO
KOHJIEHCATOpa, COIPOTUBIICHHE YYacTKa LENH C IOCIEHOBATCIbHBIM U
[apaJuIeIbHBIM COCAUHEHUEM DPE3UCTOPOB, DJHEPIUsS DIEKTPUYECKOIO IIOJIA
KOHJIEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUsS (UBNUYECKUX SIBJICHHUI: MEXaHUYECKOe
JNBWKECHHUE, TEIUIOBOE IBWKCHHE YaCTHI[ BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpOYHOBCKO€ JBWXKEHUE, NU(DPy3usi, HCIApeHue, KUIEHUE W KOHJEHCAlus,

IIJ1aBJICHUC u KpucTajjn3anus-d, HaIIpaBJICHHOCTb TCILIOoIICpCaadu,
QJICKTpU3ausa  TCJI, OSKBHUIIOTCHIHHAJIBHOCTH IIOBCPXHOCTH  3apPsAKCHHOIO
ITPOBOJHHKA,

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEIUYUHBI OT
IPYTO C HWCMOJIb30BAHUEM MPSIMBIX HU3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJYYCHHON 3aBUCHUMOCTH (DU3NUSCKHUX
BEJIMYMH B BHJIE TPadUKOB C YIETOM aOCOIOTHBIX IMOTPEITHOCTEH H3MEPECHHM,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIEIOBAHUS,

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYWH, IIPU ITOM BHIOUPATH
ONTUMAJILHBIA METOJI U3MEPEHUSI, OIIEHUBATh a0COJIIOTHBIE M OTHOCUTEIIbHbBIC
MOTPENTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUN;

MPOBOJIUTH ONBITHI 1O TPOBEPKE MPEIJIOKECHHON THUIOTE3bl: IIJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJTYYEHHBIC PE3YJITATHI U JEJIaTh BBIBOJI O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;
cobyroaTh TMpaBuiia 0E30MMacHOTO TpyJa IMPH IMPOBEJASHUM HCCIICIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-UCCIIeIOBATEIHCKON U
[POEKTHOM JIESTEIbHOCTH C HCIIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB H
1a60paTOPHOTrO 000PYIOBAHUS;

peniath pacu€THbIE 3a/1a4d C SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (DU3HuecKoit
MOJICJIbIO: HAa OCHOBAHUH aHAJIN3a YCJIOBHUS OOOCHOBBIBATH BHIOOP (HHU3UUECKOM
MOJICNIA, OTBEUAIoIIel TpeOOBaHUAM 33Jla4, MPUMEHSATH (HOPMYIbI, 3aKOHHI,
3aKOHOMEPHOCTH M TOCTYJAaThl (DU3UUECKUX TEOpPUH TMPH HCMHOJb30BAHUU
MAaTE€MaTHYECKUX METOJIOB PEIICHUS 3a/1a4, IPOBOJUTH PACUE€Thl HA OCHOBAHUU
MMEIOIINXCS TAHHBIX, aHAJIM3UPOBATh PE3yJIbTAThl U KOPPEKTUPOBATH METOBI
pEeLICHUs C YYETOM MOJYYEHHBIX PE3YJIbTATOB;



e pemaTh KauyeCTBEHHbIE 3a/laud, TpeOylolue MPUMEHEHHUs 3HAaHUN U3 pa3HbIX
pasziesoB Kypca (GU3UKH, a TaK)KE€ MHTETPAIlMU 3HAHUM U3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO  LMKJA:  BBICTpAWBATh  JIOTHYECKYIO  IEMOYKY
pacCyXKJI€eHMAd C OIOpPOM HAa M3YyYECHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;

e HCIOJb30BATh TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB
paboThl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHMYECKUX  YCTPOWCTB  H
TEXHOJIOTHYECKHUX MTPOLIECCOB;

e TPHUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBAaTh U OLIEHUBATh NOCIEACTBUSI OBITOBOM M INPOU3BOJICTBEHHOM
JEATEIBbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMU IMPOILECCAMU, C MO3HIIMIMA
AKOJOTMYECKOM  O€30MacHOCTH,  MPEACTaBICHUA O  palnuOHAIbHOM
OPUPOJIONOIB30BAHUM, a TAKKE PAa3yMHOM HCIOJIb30BaHUU JOCTHKEHUIN HayKH
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIET0 pa3BUTHUS YEIOBEUYECKOTI0 OOLIECTBA;

e TMPUMEHATH pa3JIMYHBIE CMOCOOBI pPaboThl ¢ uHPOpManuend (HUINIECKOTO
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH()OPMAIMOHHBIE TEXHOJIOTHH IS
IOUCKa, NepepaboTKW M TMpeabsBIEHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
uHdopMaIui,  CTPYKTYPUPOBAHMS W HUHTEpOpeTanuu  HUHGOpMAIHH,
MOJIYYeHHOM W3 pa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH
MoJIy4aeMyr0 MH(POpPMALUI0 U OLIEHMBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UICTOYHUKA HH(POpPMALIUH;

e IPOSABIISATH OPraHU3AIIMOHHBIE U MO3HABATEJIbHbIE YMEHHUS CaMOCTOSTEIBHOIO
NpUOOpETEHMs] HOBBIX 3HAHUI B MPOLIECCE BHINOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

e paboTarb B Tpynmne ¢ MCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TIPYMIBI, PAlMOHAIBHO PACIpPEAEATh ACSITENbHOCTh B
HECTAaHJAPTHBIX CHUTYyalUsX, aJCKBAaTHO OIEHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE pacCMaTpUBAEMO POOIEMBbI;

e TMpPOSBIATH MOTHUBALMIO K Oyaymied mpopecCHOHATbHON NEATEeIbHOCTH IO
CIIEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

K xonmy obyuenus B 11 knacce npeaMeTHbIE pe3ybTaThl Ha YIIIYOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e TIOHUMATh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJOTUYECKOM, COLMATBHOU U
ATUYECKON cdepax MEsITEIbHOCTH 4YENOBEKa, pPOJIb U MECTO (PU3UKH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpPA, POJIb ACTPOHOMHMH B IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa W JalbHEWIIEM HAyYHO-TEXHUYECKOM pa3BUTHH,



3HAUYEHHUE  OIHUCATEIbHOM,  CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTrHOCTUYECKOW (DYHKIMN (PU3MYECKOW TEOpUd — DIIEKTPOJUHAMUKH,
CHEeIUaIbHOM  TEOpPUM  OTHOCHUTEIBHOCTH, KBAHTOBOM  (U3HKH, PpOJIb
¢dusngeckoil Teopur B (HOPMUPOBAHHUH TIPEACTABICHUA O (PU3UIESCKON KapTHHE
MHpa, MeCTO (PH3NYECKON KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE;

pasznuyaTh YCJIOBHUSI MPUMEHUMOCTH Mojelied (U3HUEeCKUX TeJl U MPOIECCOB
(siBIEHUI): OJHOPOJHOE >JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIA,
rapMOHUYECKHE  KOJeOaHUs, MATeMATHYEeCKUM  MAATHUK,  HJCAIbHBIN
MPY>KUHHBIA MasTHUK, TaPMOHHYECKHE BOJHBI, UACATBHBIA KOJICOATEITHHBIN
KOHTYp, TOHKasl JIMH3a, MOJIEJIE aTOMa, aTOMHOTO $iI[pa U KBaHTOBO MOJENH
CBETAa;

paszinyath yclioBHs (IpaHUIlbl, 00J1acTH) MPUMEHUMOCTU (U3UUECKUX 3aKOHOB,
MMOHMMATh BCEOOIUI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTD
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH JJIEKTPOMAarHUTHBIE TIPOIECCHl U SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI AJIEKTPOAUHAMUKHU U CIIEHUAIIBHON
TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHMs AJIEKTPHUUECKOro 3apsja, cuia
Awmrepa, ciiia JIopeHiia, 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIMH, paBuiio JleHna,
cBia3b DJIC caMOMHAYKIMHU B 3JEMEHTE JJCKTPUUYECKON IIEMU CO CKOPOCTHIO
U3MEHEHHUSI CUJIbl TOKA, MOCTYJAThl CHEUAJIbHOM TEOPUU OTHOCUTEIBLHOCTU
OWHILITENHA);

aHAJIM3UPOBATh M OOBSCHATH KBAHTOBBIC MPOIECCHl W SBJICHUS, HCIOIb3YS
MOJIOKEHUSI KBAHTOBOM (pu3uku (ypaBHeHue OWHmITEHa Ui Pororddekra,
epBbIi W BTOPOM  mocrynatel  bopa, TpUHOUII ~ COOTHOILIEHUS
HeonpenenéHHocte ['eitzenOepra, 3akoHBI COXpaHEHHUsS 3apsOBOTO U
MAaCCOBOT'0 YMCEJ U JHEPrUU B SJAECPHBIX PEAKIUAX, 3aKOH PaTUOAKTHUBHOIO
pacrana);

OMHCHIBATh (PU3UYECKHE TIPOIECCHl W SBICHUS, WCIONb3YS BEIMYHUHBL:
HanpsHKEHHOCTh  DJIGKTPUYECKOrO  MMOJIsl, MOTEHUUANT 3JIEKTPOCTATUYECKOTO
MOJIs1, PA3HOCTh MOTEHIMAIOB, JJIEKTPOABUKYILAS CUJIA, MHIYKIHS MAarHUTHOTO
MOJIsl, MAarHUTHBIN TIOTOK, cujia AMIiepa, WHIYKTUBHOCTb, JJIEKTPOIBIKYIIAS
CUJla CAMOMHIYKIIUM, HSHEPrusi MArHUTHOTO TIOJISI TMPOBOJHHUKA C TOKOM,
PENSTUBUCTCKUN WMITYJIbC, TIOJHAS DHEPTUs, DSHEPTUsl TIMOKOsS CBOOOIHOM
YaCTHI[bI, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsl S/ipa, YHEPTHUs
CBSI3U fJIpa;

OOBSACHATD OCOOCHHOCTH MPOTEKAHUS bu3uIeCKuX SIBJICHU:
AJIEKTPOMArHuTHasT WHAYKIWS, CAMOWHAYKIIUS, PE30HAHC, UHTEpQepeHIus
BOJH, AWQpPaKius, IUCIEPCUs, TMOJTHOEC  BHYTPEHHEE  OTpakKCHHE,



dotoanekTpuueckuii r3dpdext (borodddext), anbda- u OeTa-pacnaabl sAaEp,
raMmma-usiaydeHue sjuep, (pU3M4YecKue MPUHIUIBI CHEKTPaIbHOTO aHalu3a U
paboTHI J1a3epa;

ONpPENIEIIATh HAMPABJICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTpPOUTh H300paKeHUE, CO37aBaeMOE IJIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PACCUUTHIBATH €TO XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIArarole aCTPOHOMUYECKUE MOHSITHS, TEOPUU U 3aKOHBI
JUIA aHaIu3a U O0BSICHEHUS (PU3NUECKHUX MPOIECCOB, MPOUCXOIIINX B 3BE3AX,
B 3BE3MIHBIX CHCTEMaxX, B MEKTAJIAKTUUECKOW CpeJie; MBIKCHUS HEOSCHBIX Te,
ABOJIIOIMH 3BE311 M BeelleHHOM;

IPOBOJUTh  HUCCJEJOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYUH  C
HCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B
BUJIe Tpa@uKOB ¢ y4ETOM aOCONIOTHBIX IMOTPEUTHOCTEH H3MEpEHUH, aenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYHH, TP 3TOM BbIOMpATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OIICHUBATh a0COJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJNTH OMBITHl IO MPOBEPKE MPEII0KEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh DKCIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIU3UPOBATH
MOJTyYEHHBIC PE3YJIbTaThl U JeaTh BBIBOJ] O CTaTyCE MPEIJI0KEHHON THIIOTE3bI;
OTIUCBHIBATh METO/IbI TTOJTYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;
coOJiroaTh MpaBWia 0E30MacHOrO TpyJa MpU MPOBEIECHUM HCCIICIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeIOBATEIHCKON U
MPOEKTHON JEATEIIbBHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPONCTB H
1ab0paTOpHOTO 000PYOBAHUS;

peniath pacu€THhIE 33/1a4d C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (pU3nuecKoit
MOJIETIbIO: Ha OCHOBAaHUM aHAJIM3a YCJIOBHS BBIOMpaTh (PU3UUECKHE MOJICIIH,
OTBEHAIOIME TpPeOOBAHUAM  3aJa4d, TMPUMEHATh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJAaThl (PU3MUYECKUX TEOPUH TPH HCIOJIb30BAHUH
MaTeMaTHYECKUX METOJOB pelieHus 3a/1a4, TPOBOJIUTH PACUEThl HA OCHOBAHUU
UMEIONTUXCS TAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

peraTh KauyeCTBEHHBIE 3a/lauu, TpeOyrolue MpUMEHEHUs 3HAHUN U3 pa3HBIX
pasziesioB Kypca pU3MKU, a TaKK€ WHTETpallid 3HAHUN U3 JPYTUX MPEIMETOB
€CTeCTBEHHO-HAyYHOr0  IMKJA:  BBICTPAMBATh  JIOTHYECKYIO  IIETIOYKY
pACCYX IEHU C ONOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboTbl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHMUECKUX  YCTPOWCTB  H
TEXHOJIOTUYECKHUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0O MUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

aHAJIM3UPOBATh W OILICHUBATh IMOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
JEATEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PM3MYECKUMU IPOILIECCAMU, C MO3HUIIHMA
JKOJOTMYECKOM  0O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOJONOIb30BAHNH, a TAKKE Pa3yMHOM MCIOJIb30BaHUHU JOCTHKEHUA HAYKU
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIETo pa3BUTHUS YEJIOBEUECKOTIO OOLIECTBA;
OPUMEHSTh pPa3jMYHble CHOCOOBI paboThl ¢ uHbOpManKer (QU3NIECKOro
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIPpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH()OPMALMOHHBIE TEXHOJOTUHU IS
[IOHUCKa, NEepepabOTKW M TMpEeabsABICHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
UHpOpMalMU,  CTPYKTYPUPOBAaHUS M  MHTEpOpeTaluud  HHPOpMaIuH,
NOJyYEHHOW U3 Ppa3JIMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATH
MoJIy4aeMyr0 MH(POpPMALIMIO W OIIEHUBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UICTOYHUKA HH(POPMALIUH;
HpPOSIBISATh OPraHM3AllMOHHBIE W TIO3HABATENIbHbIE YMEHUS CaMOCTOSITEILHOTO
npUOOpETEHHs] HOBBIX 3HAHUI B IPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTatb B TpyNNe C MCHOJHEHUEM PpA3IMYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBATH PabOTy TPYIIIbI, PALUOHAIBHO PACHPEACNATh NEATEIbHOCTh B
HECTaHJIAPTHBIX CHUTYyallUsiX, aJeKBaTHO OIIEHMBATh BKJIAJ KaXJ0ro W3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALMIO K Oynymied npo@ecCHOHANbHON NeATEIbHOCTH IO
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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MepEeXO/Ibl https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41| Omextpirieckoe noze 24 https://m.eds00.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edso0.ru/f16b68d7
Uroro no pazneny 94
Pa3nen 5. DU3HYECKHUN IPAKTUKYM
. bubmuorexa [JOK
>1 Dusiieckiit NpakTHicyM 16 16 https://m.edso00.ru/f16b68d7
Hroro mo pazneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/mm P Kourposbubie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Maririoe nozie 14 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 1 https://m.eds00.ru/39859f1
Uroro no pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexareckue koebais 10 https://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859¢f1
53 MexaHn4ecKHe U JIEKTPOMArHuTHbBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmorexa [IOK
24 Omriia 25 1 https://m.edsoo.ru/39859ef1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OcuoBer CTO

5

1

bubmuorexa [JOK
https://m.edso00.ru/39859f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
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Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOIIHOBOH Ayaln3M 15 bubmorexa LOK
' PHYCKY AP Y https://m.edso0.ru/39859%f1
bubmuoreka [JOK
4.2 (6))
HBHKa atoma ° https://m.eds00.ru/39859f1
43 ®u3nka aTOMHOTO S/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.edso00.ru/39859¢f1
Htoro no pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 htts://m.edsoo.ru/39859f1
Uroro no pazneny 12
Pa3znen 6. PUSHUYECKHUM TPAKTUKYM
. bubmuorexa [JOK
61 PH3MICCKHI MPAKTHIYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo paszneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnoreka [JOK
' NEeSTeNbHOCTH, TPHOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pasneny 15
bu6mmorexa [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nupposbIe
Tema ypoka Konrpoabnbie | Ilpakruueckue p
n/n Bcero u3ydyeHusi ~ odpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
®dusnka — pyHAaMeHTalbHas HayKa O Bbu6mmoteka [JOK
1 1
npupoje https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TeOpHs B IIpoIecce
3 r[o3HaIEI/I>1 [IPUPOIBI pHa6J'II(i[eHPIe u 1 Bubmiorexa OK
PHPOARL https://m.edso00.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
bu6nmorexa LIOK
4 Crioco6sb1 n3mMepenust Gu3NUeCKuX BEIMYUH 1
p ¢ https://m.edsoo.ru/ca2def03
AOCOIIOTHAsI U OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MEepeHuil pu3nueckux 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbdedl
JEATEIIbHOCTH JTHOIeH
Mexanunueckoe aBuxenue. Cucrema
7 otcdeTa. OTHOCHUTEIIEHOCTh MEXaHHUECKOTO 1 bubmuoreka [{OK
neuxenus. [Ipsimas u obpaTHas 3a1auu https://m.edsoo.ru/e9a52f02
MEXaHHUKH
8 Pagnyc-BekTop MarepranibHON TOYKH, €T0 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
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MIPOEKIIMK Ha OCHU KOOpAHHAT. TpaeKkTopusl.
[Tepememnienue. Ckopocth. X mpoekiuu Ha
OCH KOOpJMHAT

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

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.

9 I'paduaeckoe onrcanne paBHOMEPHOTO bubmorexa LOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JBUKCHUS
10 CnoxxeHue nepeMeneHuii i CKOpoCTeil. bubnmnoreka HOK
Pemnrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MrooBeHHas
11 CKOpocCTb. Yckopenue. [Ipamonnaeitnoe bubmmorexa [JOK
p ' p P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO Bbu6moreka [JOK
JIBU>)KEHUS C MIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobopHOe najieHue. Y CKOpeHue
13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubmuoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubmmoreka IIOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. J[BuxeHue no
15 OKPYKHOCTH. YTJIOBasl U JIUHEHHAas bubnnorexa [JOK
ckopocts. [lepuon u yacrora. https://m.edso0.ru/33196fbe
[lenTpocTpeMHUTENTHEHOE U TIOJTHOE YCKOPEHUE
but6mmorekxa [IOK
16 Kontponbnas padota no teme "Kunemaruka"
R p https://m.eds00.ru/1242f32e
I1epBrlif 3akoH HeroTona. MHeprimanbHbIC
P N P bubnuotexa [JOK
17 cucteMbl orcuéra. [Ipunmun

OTHOCUTEIbHOCTH [ anmunes.

https://m.edsoo.ru/5a9¢e4a64
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HeI/IHepHI/IaJ'II)HI)Ie CUCTEMBI OTCUETa

18 Cuiia. PaBHoelicTByroIas cuia. Bropoi bubmmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tperuiil 3akoH bu6nunoreka LIOK
HeroTona https://m.edsoo.ru/57dba505
20 [Tpunnun cynepro3uiuu cui. Pemenue bubmmoreka [JOK
3a7a4 Ha MpUMEHEeHue 3aKkoHOB HproTOoHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubmorexa HOK
N p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
29 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubnnorexa [JOK
HajacHus https://m.edsoo.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmorexa [JOK
Y vt P https://m.edsoo.ru/11abfa0a
KOCMHUEecKasi CKOpocTh. 3akoHbI Kerepa
bubmmoteka IIOK
24 . I'yka. B
Cuna ynpyrocth. 3ako I'yka. Bec Teia https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUIbI CUJI TPEHUS. bubmmnoreka HOK
25 JIBH>KEHUE B )KUJIKOCTH U ra3e ¢ YYETOM https://m.edso0.ru/1fa86499
CWJIBI COIIPOTUBIICHUS CPEBI https://m.edso00.ru/2ch29676
26 Hasnenue. 'uapocrarnueckoe JaBieHUE. bubmmoreka [JOK
Cuita Apxumena https://m.edsoo.ru/a28aa7ad
but6mmorekxa [IOK
AbcomotHo TBepaoe Teno. [loctynatenbHoe
21 Y BpallaTelbHOE JBUKEHUE TBEPAOTrO Tela Bubmmorexa [IOK
patit A pA https://m.edsoo.ru/2b95d57e
08 MOMEHT CuiIbl OTHOCUTEIBHO OCH BPAILEHUS. bubmmoreka [JOK
[Tireuo cubl https://m.edso0.ru/653d3459
29 CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY bubmmoreka [JOK
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teny. LleHTp TspkecTu Tena. Y cioBus
paBHOBecHsI TBepAOro Tena. Busl
paBHOBECHS

https://m.edsoo.ru/9aa79a7d

30 Pemenue 3amau bubmorexa LOK
A https://m.edsoo.ru/dclcaac0
31 KonrponsHas pabora o teme "/lunamuka. Bu6muotexa [JOK
Cratuka TBepaoro tena'" https://m.eds00.ru/9f5a574c
NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
39 MaTepuaibHBIX TOUeK. LIeHTp Macc cucTeMbl bubnnorexa [IOK
MaTepHalibHbIX ToueK. Teopema o0 IBUKEHUU https://m.edso0.ru/4bb8294b
LIEHTpa Macc
NMmynbe cUITbl 1 U3MEHEHHE UMITYJIbCa Tela.
33 3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE bubmorexa HOK
P Y ’ https://m.edso0.ru/13f0a221
JBIKEHUC
MoOMeHT uMITySIbca MaTepUaTbHON TOYKH.
34 [IpeacraBieHne 0 COXpaHEHHH MOMEHTA bubmorexa HOK
pelt p https://m.edsoo.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX MTOJISIX
bubmmoreka IIOK
35 Pemenue 3amau
g https://m.eds00.ru/f7706d63
PaboTa critbl Ha MaJIOM ¥ Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe npeacrapneHue bubnnorexa [JOK
P P P https://m.eds00.ru/913974c7
paboThI cHTbl. MOIITHOCTE CHITBI
Kunernueckas sueprus. Teopema 06
37 M3MCHEHUN KMHETHYECKOH SHEPI U bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaIbHOU TOUYKH
[ToTeHInaabHbIe ¥ HEMOTEHIIUAIBHBIC CHIIBI.
bu6nunorexa LIOK
38 [MorennmansHast sHeprus. Bropast

KOCMHUYECCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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TpCTLH KOCMHUYECKasA CKOPOCTb. CBs13b
pa6OTBI HCIIOTCHIOUAJIBHBIX CHUJI C

bu6nmoreka IIOK

39 i
M3MEHEHUEM MEXaHUYECKON IHEPTUHU https://m.edsoo.ru/f57b4e0l
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTrUn
VYaopyrue u He € CTOJKHOBCHHUSL.
40 v EZII;GHHG Eeynff) };ITJII/I JIs1 BJIeaJIbHOM bubmmorexa [IOK
p pPHY A A https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTponbHas padota no teme "3akoHbI Bbu6moreka [JOK
COXPAaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3zButne npeacTraBiIcHUM O IPHPOAL
P PP bubnunoreka LIOK
42 Tera0Thl. OcHoBHBIC nooxeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJl. XapaKTep ABMIKECHHS U bubmorexa HOK
P L p pAa https://m.edso0o.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepbsl MOJIEKYJ (aATOMOB).
44 Koanecho Bep ecTBa gocio;IHHaﬂ) bubmorexa [JOK
- ' https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE. bubmuoreka [IOK
[Ikana Henbcus https://m.eds00.ru/0070d493
bubnunorexa LIOK
46 P
crieHme sanat https://m.edsoo.ru/1531aba5
bubnunorexa LIOK
47 41 i ras. I
FICAJIDHDI Ta3. £ a30BPIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kiamneiipona. bubmmoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa bubnuotexa [JOK
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https://m.edsoo.ru/14e02d1f

50 N3onponeccel B UeanbHOM Irase ¢ bubnuoreka [JOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacTaBIeHHE N30MPOLECCOB: bubmunoreka [JOK

ol
M30TepMa, U30X0pa, n306apa https://m.eds00.ru/1344327b

bu6nunorexa LIOK

52 OcnHoBHoe ypaBHeHne MKT

P https://m.eds00.ru/c8094721
bubnuoreka [{OK

53 Pemenwue 3amau

A https://m.edso0.ru/10265a05
CBs13b a0CONIOTHON TEMIIEpaTyphl
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEH

54 pMOZ . . pest https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEPTUeil MoCTynaTeabHOro
TEIIOBOTO JABUKEHUS € YaCTHI]

55 O00011IeH1E U CUCTEMATHU3aIMsl 3HAHUN 110 bubnunoreka LIOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

56 KonTtpomnbHas pabora o Teme "OCHOBBI bubmmnoreka HOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycsoBul it T/ cucreMsl.

57 BHemrnue v BHyTpeHHUE TapaMeTpBhI. bubmuoreka [IOK
[TapameTtpsl T/] cuctemsl Kak cpeaHue https://m.edso00.ru/5f8d38a3
3HAYCHUS BEJIWYNH, OITMCHIBAIOIINX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

58 Camornpou3sBosbHas penakcaius T]1 bubmorexa I[JOK

p p https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
59 Mogenp nieanbHOro ra3a B TEpMOJANHAMUKE. but6mmoreka [IOK

YcaoBus MNPUMCHUMOCTHU 3TOH MoAeIU

https://m.edso00.ru/29355001
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VYpaBuenue MenpeneeBa-Knanelipona u

bubnunoreka LIOK

60
BBIPAYKEHHE /111 BHYTPEHHEU SHEPTrUn https://m.edsoo.ru/bal178d0
Bripaxkenue 11s1 BHyTpEeHHEW SHEPTUM
61 OJTHOATOMHOTI'0 UIIEAILHOIO rasa. bu6nmorexa [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemMeHTapHas padoTa B TEPMOJIHMHAMUKE.
62 BI)IIII/ICJIGHI:/Ie a%OTBI no r z(bmc mporecca bubmmorexa LIOK
P P Y 1pott https://m.edso00.ru/741d5738
Ha pV-nuarpamme
Temnonepenayda kak crnoco0 U3MEHEHUs
63 BHyTpeHHe# 3Hepruu TJI cucrems 6e3 bubmmorexa [JOK
yIp P https://m.edso0o.ru/3d734561
COBEpIIECHUs pabOThI
64 KonBek1usi, TermonpoBOAHOCTh, H3ITY4CHHE bubmorexa LIOK
Hi POBOA > IR https://m.edso00.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKOCTh Tena.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH bu6nmorexa LIOK
65
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPaHUS https://m.edsoo.ru/7ba67355
TOIUTMBA
66 Pacuér xonmyecTBa TEMIOTHI IPU bubmuoreka [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
67 [Tonsitue 06 anuabaTHOM mporecce. [lepBriit bubmuoreka [IOK
3aKOH TEPMOJIUHAMUKHI https://m.edso00.ru/d8098824
KomnnuecTBo TemnoTel u paboTa Kak Mepbl
68 W3MeHeHUs1 BHyTpeHHel snepruu T /1 Bubmmorexa [IOK
yIp p https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH TepMOAUHAMUKH IS
P P but6mmoreka [IOK
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.

HeoOpaTMOCTh NPUPOTHBIX MTPOLIECCOB

https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bubnunoreka LIOK
KIIg https://m.edsoo.ru/2e945513
bu6nmoreka [IOK
71 Maxkcumansaoe 3Hauenne KIIJI. Iukm Kapao
HMAbH HaACHH . Huen Kaps https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
12 Pemrenne 3amau
A https://m.edsoo.ru/b3efal8b
DKOIOTHYECKHUE ACIIEKTHI UCITOIb30BAHUS
73 TEIUIOBLIX aBurareieil. Temmnosoe bubnnorexa [JOK
g o https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
bubnunoreka LIOK
74 Pemenue 3amau
A https://m.edso0.ru/c8c70432
75 O00011IeH1E U CUCTEMATHU3AaIMs 3HAHUN 110 bubnunoreka LIOK
teme "Tepmonunamuka. TernaoBbie MalIiHbI" https://m.edsoo.ru/28d62b3f
76 KonTponbhas pabota no teme bubmmorexa [JOK
"TepmoanHamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icf[a eII{)I/Ie U KUIIEHUE. Y IelIbHAas TEIIoTa bubnnorexa [JOK
P ghda https://m.eds00.ru/6f8e6777
napooOpazoBaHUs
HacriiieHHbie 1 HEHACHIIIEHHBIE MAPHI.
KauecTBeHHAas 3aBUCUMOCTD IUIOTHOCTH U
JABJIEHUS HACBIIIEHHOTO apa OT
78 TEMIIEPATYPHL, UX HCSaBI/ICI/If/IOCTI) oT 00BEMa bubnnorexa [JOK
PATypPL, https://m.edso0o.ru/f5¢c17d02
HACBIIIEHHOTO TTapa. 3aBUCMOCTh
TEeMIIEPaTyphl KUTICHUS OT JAaBIICHUS B
JKUIKOCTH
79 BrnaxxnocTts Bo3yxa. AGCONIOTHAS U bu6muoreka [JOK
OTHOCHUTEIbHAs BIAXKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemenne 3agau bu6nunorexa LIOK
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https://m.edsoo.ru/18e95ff3

TBépnoe Teno. Kpucrammueckue u

bub6nmoreka [IOK

81 A i
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB htts=//m.eds0o.ru/20a88403
KpUCTAJIJIOB
82 [InaBneHue u Kkpuctauu3anus. Y aesbHas Bu6muotexa [JOK
teriora iaBneHus. Cyonumanust https://m.edsoo.ru/6ee91e9f
edopmaruu TBEpIOTO Tena. PacTshkeHune u
83 Jclmg)nfe CnBur I\/II)O 16 FOnra. [penen bubmorexa HOK
- ABHE VOAY e https://m.edsoo.ru/dalaab10
yIpyrux jaedopmariuii
TermoBoe pacupeHue KUIKOCTSH U
84 TBEPJBIX TEJ. AHTAPMOHHM3M TEIUIOBBIX bubmmorexa [IOK
pARIE T P https://m.eds00.ru/7ba5edf2
KOJICOaHMI YaCTHII BEIICCTBA
85 [Ipeobpa3oBanue sHEPTUN B (Pa30BBIX bubmmoreka [JOK
nepexoaax https://m.edso00.ru/97a0672f
bu6nmorexa LIOK
86 YpasHetiie TeMosoro banasica https://m.edsoo.ru/ab1521fb
bubmmoreka IIOK
87 P
cHicHme safat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanumispHbie
siByIeHUs. J{aBlieHHne 1o HICKPUBIIEHHOMN bubnnorexa [JOK
88
ITOBEPXHOCTBIO KUAKOCTH. PopMyna https://m.edsoo.ru/b42f1f97
Jlanaca
O06001eHre u cucTeMaTU3aIys 3HaHUH 110
89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA bubnmorexa HOK
P y ' https://m.eds00.ru/0b52575¢
da30BbIE IEPEXOABI
90 KonTponbnas pabora no Teme "ArperatrHoie bu6muoreka [JOK
cocTosiHuA BemecTBa. @a3oBble nepexoabl” https://m.edsoo.ru/7dc2a739
91 DneKkTpu3aIus Tel U €€ MPOosIBICHUSI. bubnuorexa [JOK
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DJekTpuyeckui 3apsia. [IBa Buaa
AIEKTPUIECKUX 3apsaaoB. [IpoBoaHMKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKH

https://m.edsoo.ru/laff445f

92 DJIeMEHTapHBIN AIEKTPUUECKUI 3apsijl. bubnmnoreka HOK
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/f49afd24

93 B3aumoneiictBue 3apsioB. Toueunbie bub6nmmoreka [IOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746

bubnuoreka [{OK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubnnorexa [JOK
BJIEKTPUYECKUE 3aPsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPUUECKOTO MOJIS.

96 [TpoOusrii 3apsia. JInauM HAPsSHKEHHOCTH Bbu6mmoteka [JOK
AIEKTPUIECKOTO ToJIst. OTHOPOTHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO bubmmnoreka HOK
nosist. Pa3HOCTE OTEHIIMANIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[ToTenuuansHas >HEprus 3apsaa B

98 JEKT L([)CTaTI/IquKOI\E noJse l:1)'I(J§[TeH nan brbmmorexa [TOK

P ' t https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH
99 MOTEHIUAJIOB JIJISl AJIIEKTPOCTATUYECKOTO bubmmorexa [JOK
i s P https://m.edsoo.ru/df7a6838
TIOJIsT
[IpuHUHKI CyNIEpIO3UIUU IIIEKTPUUECKUX bubmmoreka [JOK

100 .

rnojeun https://m.edsoo.ru/Ocfe4a6c
b K
101 Pemenue 3amay nomorexa O

https://m.edso0.ru/5a582263
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[Tone Toueunoro 3apsaa. [lone paBHoMepHO

bubnunoreka LIOK

102
3apsoKeHHOU cephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsHKEHHOMN bubmorexa LHOK
pa. P p P https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIIOCKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE. bubnmnoreka HOK
VYcioBre paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab
JIMAIEeKTPUKY U TOJYIIPOBOJHUKH B bubnnorexa [JOK
105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. D51eKTpoEMKOCTh
106 KOH I[eHcaTo pa 3neKTp 0EMKOCTB TIOCKOTO bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
KOHJIEHCAaTOpa
107 [TapannensHOE COeTMHEHUE KOHICHCATOPOB bubmmorexa [JOK
3 A A P https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COETMHEHNE bubnuoreka [{OK
KOHJIEHCAaTOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa bubmmorexa [IOK
P P A P https://m.edso0o.ru/73a34f18
bubmmoteka IIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsKEHHOM YacTULIBI B but6mmorekxa [IOK
OJTHOPOJHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 10 bu6muoreka [JOK
Teme "DnekTpuyeckoe nose" https://m.edso00.ru/5752603f
114 KonrtponbHas pabora no Teme bu6muoreka [JOK

"DOnexTpuueckoe nojue"

https://m.edsoo.ru/cefe90e9
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Cuia Ttoka. ITocToHHbBII TOK. Y CI0OBUS

115 CYIIIECTBOBAHMS TTOCTOSTHHOT'O buGnuorexa [IOK
https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKa
116 Wcrounuku Toka. Hanpskenne u 3/1C ﬁ;f:;ﬁf:;gﬁ}é 8394115
117 3akon OMa Juist yqacTKa LETH. bubmmoreka [JOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUCHUS
119 VY aenbHOE CONPOTUBIICHUE BEIIECTBRA. bubmmoreka [JOK
Permrenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenpHOE, TapaIETBLHOE, bubmmoreka [JOK
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIIEKTPUUECKUX bubmuoteka [IOK
uenei. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnmnorexa [JOK
122 Penterre sazat https://m.edSO(])_.[ru/3881b469
123 Pabora snexkTpuyeckoro Toka. 3akoH bubmmnoreka HOK
Ixoyns —Jlenna https://m.eds00.ru/a3605c5¢
bubnuotexa [JOK
124 | Pemenne sata https://m.edsogru/6761bf0f
125 MONIHOCTB IEKTPUIECKOTO TOKA. TeruoBast bubmmoreka [JOK
MOII[HOCTb, BBIJIEIIAEMAas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuotexa [JOK
126 Pemterne safas https://m.edsoc1>.1ru/eb72f(:24
197 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE bubnuotexa [JOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af
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128 3axon OMa 11 MOJIHOM (3aMKHYTO) bubnmoreka [JOK
AJIEKTPUYECKON LIeTH https://m.edso0.ru/221f40fb
bu6nmoreka [IOK
12 P
o clierHe saat https://m.eds00.ru/35800679
bubnunoreka LIOK
130 MormOCTS HCTOTHAKA TOKa https://m.edsoo.ru/a0ae51d8
bu6nmorexa [IOK
131 K
3 OPOTKOE aMbIatiie https://m.eds00.ru/546f5632
132 KonneHcaTop B ienu MOCTOSSHHOTO TOKa bubmmorexa [JOK
A peh https://m.eds00.ru/35368f3e
bubnuoreka [{OK
1 P
33 cHicHme salat https://m.edso0.ru/4410cef0
Pemenue 3agau no reme "IlocTostHHBIN bubnuorexa [JOK
134 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo reme "IlocTostHHBIN bubmmoteka IIOK
ANEKTPUYECKUNA TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau nmo teme "IlocTostHHBIN bubmmoreka IIOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O06o011eHne U cucTeMaTu3alys 3HaHuH 110 bubmmnoreka HOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050
138 KonrtponsHas padora no reme "[locTostHHBIH bubmuoreka [IOK
AJEKTpUYECKUI TOK" https://m.eds00.ru/1885ddf1
DneKTpuyuecKas MPOBOAUMOCTh PA3INYHBIX
139 BE eciB DJIeKT I/I:qecfnﬁ TOK BpMeTaJ'IJ'IaX bubmorexa HOK
HHECTE: P ' https://m.edsoo.ru/da794295
CBepXIpOBOIMMOCTH
DNEeKTPUYECKHI TOK B pacTBOpax
- P P bubmuorexa [{OK
140 pacruiaBax dJeKTpouToB. 3akoHbl Dapanes

AJIA DJICKTPOJIN3a

https://m.edsoo.ru/4b423491
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bub6nmoreka [IOK

141 DneKTpuYecKuii TOK B razax. [lmasma https://m.edsoo.ru/92d92f76
142 DNeKTpUYECKUil TOK B Bakyyme. BakyymHbie bubnmnoreka HOK
npubOpHI https://m.edsoo.ru/2E+160
143 DIEKTPUYECKHUI TOK B TIOTYIPOBOIHUKAX bubmmorexa [JOK
https://m.edsoo.ru/ab61c660
bu6nmorexa [IOK
144 [TosryrpoBOTHUKOBEIE PUOOPHI https://m.eds00.ru/83622200
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepeHue cuilbl TOKA U HAMIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPU MOMOIIN
145 aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX bubanorexa [JOK
pubopoB" unu "3HaKOMCTBO ¢ IIUGPOBOI https://m.edsoo.ru/5643ea56
nabopartopueii o ¢puzuke. [Tpumepsl
n3MepeHus: GU3NUECKUX BEIIMYUH MTPU
MTOMOIIA KOMITBIOTEPHBIX JaTYMKOB"
dusnueckuil mpakTUKyM 1o Teme "M3yuenue
146 HepaBHOMepHOI;O )IBI/I)f:HI/IS{ C LENBIO a bubmmorexa LIOK
o " https://m.edsoo.ru/f6292f5f
ompe/ielIeHUsI MTHOBEHHOM CKOPOCTH
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHusl Ipu
MIPSAMOJIMHEHOM PaBHOYCKOPEHHOM bu6muoreka [JOK
147 .
JIBMYKEHHUHU 10 HAKJIOHHOM IIOCKOCTH' MIIH https://m.eds00.ru/6960b6ef
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU MIPU PAaBHOYCKOPEHHOM JABUXKEHUU"
Pu3NYECKU IPAKTUKYM 110 TEME
148 "U3mepenune ycKopeHust CBOOOHOTO bubnmnoreka [JOK

nagenus” win "M3ydeHue qBHKeHUs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

https://m.edsoo.ru/d1ea2402
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149

®u3nyecKuil mpakTUKyM 1o teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJIYJIKO CKOPOCThIO" MiIn
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOparieHus KOHMYeCKOro MasiTHUKA OT €ro
napamerpoB"

bub6nmoreka [IOK
https://m.edsoo.ru/bcf53514

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIONIEH CUIIBI TPU
JBYKEHUH OpycKa 10 HaKJIOHHOU
mrockoctu" uiu "IIpoBepka runoTe3sl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS Opycka
10 HAKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl”

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnengoBaHue 3aBUCUMOCTH CUIT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00pasiie, oT ux aegopmanun"
unu "V3ydeHue MBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKH# OJIOK"

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune kodhuimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HireHTa
3apucumocTtd FTp(N)" wiu "MccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM TJIOCKOCTH
C mepeMeHHbIM KO3 (HULIUEHTOM TpeHHs"
i "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHuem"

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK
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"HccnenoBanue yciaoBUd paBHOBECHSI
TBEPAOrO TeJa, UMEIOIIETO OCh BpaleHUs"
uinu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
IJI0ILAIb OTIOPHI"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejiaa o TOpPMO3HOMY
nytu" win "M3mepenue cuiibl T4ry,
CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOITHOCTU cuJibl TATK" WK "CpaBHEHUE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunel" uinu "HccnenoBanue coxpaHeHust
UMITyJIbCa IPU YIIPYTroM B3auMoieicTBun"
win "M3MepeHne KHHETUYECKOM SHeprun
Teja 1o TOPMO3HOMY ITyTH"

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

155

duznyeckuil npakTukym no teme "M3ydyenue
M30TEpMHUYECKOro Ipolecca
(pexoMeH1I0BaHO MCTIONIb30BaHue HU(POBOH
nabopatopun)" unu "M3ydenue u30X0pHOTro
nporecca” min "M3ydenne n3o0apHoro
npouecca” unu "lIpoBepka ypaBHEHUS
COCTOSIHUSA"

bubmmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TeNI0EMKOCTH" NN
"HccnenoBanue nporecca OCThIBaHUS
BemiecTsa" win "HccienoBanue agnabaTHOroO
nporecca" win "M3ydeHne B3auMOCBS3U
SHEPTUU MEKMOJIEKYIISIPHOTO

bubnunorexa LIOK
https://m.edsoo.ru/2f2faab1
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B3aUMOJICHCTBUS U TEMITEPATyphbl KUTICHHS
JKuakocren"”

157

®u3nYecKuil mpakTUKyM 1o Teme "M3ydenue
3aKOHOMEPHOCTEU MCIapeHust >KUAKOCTEH"
unu "M3mepeHue yaenbHON TEeIIOThI
I1aBsieHus Jabpaa" uin "M3yuenue cBONCTB
HachlLEHHBIX NapoB" wiu "M3Mepenue
a0COJIOTHOW BIIAXKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomenieHun". 3mepenue
ko3¢ dUlLIeHTa TOBEPXHOCTHOT'O HATSHKCHHUSI

bub6nmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHDKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
n3inydeHus ceeroanoaa’ wiu "Mzyuenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMATIOB (HANPSLKEHUS) TIpU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

bubnmorexa LIOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue CMEIIaHHOTO COEIMHEHUS
pesucropoB” niu "M3MepeHue yaeapHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"HccenenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HANpPsDKEHUs U1 JaMIIbl HaKaJIUBaHUs"

but6mmorekxa [IOK
https://m.edso0.ru/2b179d98

160

W3UUYECKUN TIPAKTHKYM IO TeMe

)

"HaGmronenune snextponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH

bubnunorexa LIOK
https://m.edso0.ru/64b6e901
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COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsTUE BOJbT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBubIil ypok. O600111IeHIE 1

161 CHUCTEMATHU3AalNA 3HAHUH I10 TEME Bubmmoreka HOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O000IMIEHNE 1
162 CHCTI;MaTmZp WS 3HAHUH 10 TEME Bubmnorexa HOK
I https://m.edsoo.ru/3149956b
"Tunamuka"
PesepBusblil ypok. O000IMIEHNE 1
163 CHCTEMaTmZEHﬂ 3Hanui 1o teme "Craruka Bubmorexa [IOK
. https://m.edsoo.ru/0f9752ac
TBEPAOTO Telia
PesepBusblil ypok. O000IMIEHNE 1
164 CI/ICTEM&TI/ISZI_II)I/ISI 3HaHUM 10 TeMe "3aKOHEBI Bubmorexa [IOK
. https://m.edsoo.ru/6c0df9cc
COXPaHEHUS B MEXaHHUKE
PesepBusblil ypok. O000IIEHNE 1
165 CI/ICTI;)MaTI/IL’»ZI_I:I/ISI 3gaguit mo TeMe "OCHOBEBI Bubmaorexa IIOK
. " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
PesepBusblil ypok. O000IIEHNE 1
166 CI/ICTI;)MaTI/IL’»ZI_I:I/ISI 3HAHUI IO TEME Bubmnorexa HOK
" " https://m.edsoo.ru/0bcc77cl
Tepmoauaamuka. TeruIoBbIC MaITHBI
PesepBHelit ypok. O6001IeHNE 1
167 CcHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubmuoreka [{OK
"ArperaTtHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe IEPEXOABI"
PesepsuEblil ypok. O000IIEHNE 1
P P . bubnuotexa [JOK
168 CHCTEMATH3aIMs 3HAHUI 10 TEME

"OnexTpuueckoe noiue"

https://m.edsoo.ru/f2381c0c
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PesepBHbIil ypok. O600111IcHIE 1

. bubnuorexa [JOK
169 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIN JCKTPHYSCKUN TOK
PesepBusblii ypok. O0001IEHHE 1
170 CI/ICTIC)MaTI/IBZp Ut 3HaHPII>'IHl o teMme "Toku B 1 bubnnorexa LHOK
B " https://m.edso0.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi ~ odpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre MOCTOSSTHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE 10JIe 1 bubmmorexa [JOK
POBOA ’ ' https://m.eds00.ru/487a8593
I'mnoTesa Ammepa
BekTop MaruuTHO#M MH nu. [ TpuHiun
2 cyme 5031/1 17071 Mal"HI/ITfIﬁ(; noneﬁp HI/LIIHI/H/I 1 bubmmorexa [IOK
yuep vIl ’ https://m.edsoo.ru/4clabccb
MarHUTHOM MHIYKLIUH
3 MarnuTtHoe 1oJ€e NPOBOJHUKA C TOKOM. 1 bubanorexa [JOK
OmnbIT DpcTena https://m.edsoo.ru/d35d5262
N bubnuoreka [{OK
4 A 1
Crnia Amniepa, e¢ HanpasACHHE i MOJLyITh https://m.edso0.ru/26d9c5ba
bu6mmoreka IIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmuoreka [IOK
DNeKTpoUu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYIIb.
7 JIBHmeHIfe 3211I SI}KeHHog YaCTHUIIbI B a 1 bubmmorexa [JOK
p H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JIe
but6mmorekxa [IOK
8 P 1
CHICHHE a1 https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
P 1
9 abora cuutbt Jloperna https://m.edsoo.ru/d518be4b
10 Pemrenne 3amau 1 bubmuoreka [JOK
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https://m.eds00.ru/93617bd9

11 MarunurtHoe 110Ji€ B BEIlIECTBE. bubmuorexa [IOK
DeppoMarHeTUKy, napa- u JMaMarHeTUKA https://m.edso00.ru/30ff9608

12 OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. bubnmnoreka HOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a

13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [IOK
nose" https://m.eds00.ru/5b55¢307

14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
nosie" https://m.edsoo.ru/41c4ae8a

15 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH. Bbu6mmotreka [JOK
IToTok BekTOpa MAarHUTHOM MHITYKLIMU https://m.edsoo.ru/b3efaOcl

bubmmorexa [JOK
16 SAC munykun https://m.edSO(])_.[ru/48150bd8

17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188

18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso0.ru/15abe140

19 OJ1C uHAYKINY B ABUKYIIAXCS bubnmnorexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235¢c02

bubmuoreka [IOK
20 Pemerite aga https://m.edsol_.lru/4dfda618

bubmmoreka [JOK
21 Hpasio Jletua https://m.edSO(])_.[ru/bbc22726

99 NunyktuBHOCTH. Karynika MHIYKTUBHOCTH bubnuotexa [JOK
B LIETIH ITOCTOSTHHOTO TOKa https://m.edsoo.ru/621eae9d

93 SBnenne camounaykiuu. J/(C but6mmoreka [IOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJISI KaTYIITKH C bubnuoreka [JOK
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TOKOM. :‘)J'IGKTpOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/b3cOad11l

25 Pemrenue 3amau bubmmorexa HOK
A https://m.edso00.ru/88f69d2b
26 O06o001IeHe U CUCTEMaTH3aIisl 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpoarHamMuKa" https://m.edso00.ru/76484025
97 KonTtponbHast pabora o Teme bubnuoreka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
08 Konebarenbnas cucrema. CBOOOIHbBIE bubnunoreka LIOK
KoseOanus. 'apMoHUYeCKUe KOJIeOaHHUsI https://m.edsoo.ru/7c1db385
29 Kunematnyeckoe 1 JTHHAMUYCCKOC bubnunoreka LIOK
OITMCaHKE KOJICOATCIbHBIX IBYKCHUM https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeBo
JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKUX bubnuorexa [IOK
30 B
KoJIe0aHUHU U3 UX YHEPTETHUYECKOTO 1 https://m.edso00.ru/e3c99692
KHHEMATHYECKOTO OTTUCAHUS
bu6nmorexa LIOK
1 A i
3 MIIHTY A ¥ pa3a KoneOarHi https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHUi
32 MaTeMaTH4eCcKoro MasTHUKa. [lepuo bubsmorexa [JOK
y - epion https://m.eds00.ru/e0399319
CBOOOIHBIX KONEOAHU TTPYKHHHOTO
MasiTHHKA
33 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnuotexa [JOK
KojeOanus. Pesonanc https://m.eds00.ru/72e93d09
bubnunorexa LIOK
34 A 0
BTOKOIICHAHIA https://m.edsoo.ru/6add2644
b K
35 Pemenue 3amau nomorexa O

https://m.edsoo.ru/addeec71
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https://m.edso0.ru/756123c5

VYpoxk-koupepenuus "MexaHnuecKue

bub6nmoreka [IOK

36 Kosieba 3bIKA
HEDATILL B M,},’ PIRHIBHRIE https://m.edso0.ru/8ef587be
WHCTPYMEHTAX
37 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubnuorexa [{OK
teMe "Mexannueckue KoneoaHus" https://m.edsoo.ru/eb84182f
DNEKTPOMArHUTHBIE KOJICOAHMSI. bubmmorexa [JOK
38 .
KonebarenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3a I:I : KOHJIEHCATOPa ¢ aMILIUAT 03;1 CHJTBI bubmmorexa [JOK
AR A P e https://m.edso00.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpe
3aKOH COXpaHEHUsl YHEPTUHU B UJI€AJTbHOM bubmmoreka [JOK
40
K0J1Ie0aTEeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarIue 3eKTPOMarHUTHbIE
41 I(OJ'I}:éaHIij Brin >1<p €HHbIE brbmmorexa [TOK
' YR https://m.edso00.ru/5e668619
AIEKTPOMArHUTHbIE KoJeOaHus
42 ITepemeHnHsIit TOK. Peznuctop u bubmuoreka [IOK
KOH/IEHCATOP B LIENIH IIEPEMEHHOI0 TOKa https://m.eds00.ru/84836152
43 Karyika HHIyKTUBHOCTH B LIENTU bubmuoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa aJis SJEKTPUIECKON TIenn bubnunorexa LIOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MoniHoCTh NEPEMEHHOT0 TOKA.
45 AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE bubmmorexa [JOK
A A yrom https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA Y HAIPSDKEHUS
46 Pe3onaHc B ayekTprUecKoil ienu Bubmmorexa [IOK
p H https://m.eds00.ru/087506df
a7 Pemienne 3agau bubnunoreka LIOK
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https://m.edsoo.ru/al16836a4

WneanbHblif TpancdopmaTop.

48 [TpousBocTBO, Nepenaya u nMoTpedieHne bubmmorexa LJOK
o https://m.edsoo.ru/f97418ae
ANEKTPUUECKOI SHEPTUu
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 anekTposneprun. Kynbrypa bubmmoreka [JOK
WCIIOJIb30BAHUS DJICKTPOIHEPTUH B https://m.edso00.ru/a6f74d93
MOBCE/IHEBHOM JKHU3HU
bubnnorexa [JOK
>0 Pemtervte saza https://m.edsoi.lru/ee6677ed
bubmmoreka [JOK
°1 Penterme saat https://m.edso:)_.[ru/7cab59f8
59 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubnunoreka LIOK
TeMe "DIeKTpOMarHUTHbIE KoeOaHus" https://m.edsoo.ru/401024a9
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU bubnnorexa [JOK
MEXaHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmuoreka [IOK
= 3BYK. XapakTepuCTHKH 3BYKa https://m.edSO(I)_.Iru/138b6f09
56 WNudpa3syk u lepra3ByK.u [IIymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH CPEJIbI https://m.eds00.ru/7380038f
bubnuotexa [JOK
> Penterme saza https://m.edsocL>.Iru/cfd918bf
58 DNeKTpOMarHuTHbIE BOJHBL. M3myueHue bu6muoreka [JOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 1eKTPOMarHUTHBIX BOJIH. bu6muoreka [JOK

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo0.ru/d01b818¢c
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[IIxana 37eKTpOMAarHUTHBIX BOJIH.

60 [TpriMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B bubmmorexa LIOK
P P https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
[TpuHLIMIIBI paOCBSI3U U TEJICBUACHUS.
61 P'f I/IOIj'IOKa I:/I};H Dnex OMaFHI/ITHI([)e bubmmorexa [JOK
a HHA- R . https://m.eds00.ru/9f96f1f8
3arps3HEHNE OKPYKAIOIIEH cpeibl
62 KonTtponsHas padora no teme "KoneGanus bubnuoreka [JOK
Y BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSMOIUHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubanorexa [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMs CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue ceta. [lmockoe 3epkano. bubnnoreka [JOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBINA MTOKA3aTeNb MPETOMIICHHUS.
66 [TonHOE BHYTpEHHEE OTpaXKEHUE brbmmorexa [TOK
7P P ' https://m.edsoo.ru/bc2e55cd
[IpenenbHBINA Yol MOJTHOTO BHYTPEHHETO
OTpakKeHUS
67 Pewienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmmnoreka HOK
OTPa)KEHHUs U NPEIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon myueil B npusme. Jlucnepcus cera. bubnuorexa [IOK
CroxxHbII cocTaB Oenoro cera. L{pet https://m.edsoo.ru/d8elc3be
69 JInn3el. @OKYCHOE pacCTOSIHUE U bubmuoreka [IOK
OINTUYECKAs CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [Toctpoenue nzodpaskeHuii B IMH3aX U UX bubmuoreka [IOK
cucTeMax. Y BEIMYECHHE JINH3BI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3amay Ha mocTpoeHUE but6mmoreka [IOK
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I/1306pa}K€HI/II71, IMoJIy4a€MBbIX C ITIOMOIIBIO
JINH3

https://m.edsoo.ru/5a868f09

72 I'ma3 kak ontuyeckas cucteMa bubamorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [Ipenens npuMeHUMOCTH bubnmoreka [JOK
r€OMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETa M METObI €€ H3MEPECHUS bubmmorexa LIOK
p a p https://m.edso0.ru/f32aab06
bubmuoreka [IOK
;
> Jlucnepeus caera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
76 Hutepdepera caera https://m.edsoo.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CIIOBUSA bubnuoreka [IOK
Ha0JII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bubmmoteka IIOK
7 P
8 CHIetme sajat https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
” [pmvenerie uarepdepeniun https://m.edso0.ru/668edbc8
bubmmoteka IIOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubmuoreka [IOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubnunorexa LIOK
2 P
8 CILICHHE 33124 https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[lonsapusanus ceera https://m.edsoo.ru/e9890fe9
84 Pemrenne 3agau bubnnorera LHOK

https://m.edsoo0.ru/c56¢8158
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bub6nmoreka [IOK

85 C
BETOBBIC ABJICHHA B IPHPOAE https://m.edso0.ru/0b36363d
86 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [IOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bubnunoreka LIOK
87 K 0 O
OHTpOJIbHAs paboTa o TeMe «OnTHKa» https://m.edsoo.ru/82315ddA
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U bubmorexa HOK
’ POA https://m.edso0.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cnenuanbHOU TEOPUU bubnuoreka [IOK
OTHOCUTEIIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue
90 1| pI/IqI/IgHOCTI/I OTHOSI/ITGJILHOCTB bubmorexa [JOK
p ' https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U
COKpAIlleHUE JITTHHBI
o1 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmuoreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl ¢ SHEPTUEH U UMITYITBCOM bubmuoreka [IOK
PENATUBUCTCKON YaCTULBl. DHEPTHUS MTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIJIOBOE U3JTYyYEHUE bubmmorexa [IOK
ya https://m.edsoo.ru/f54035a5
but6mmorekxa [IOK
9 3 B
AKOH cMetierist Butia https://m.edsoo.ru/1c5ff752
b K
95 I'unote3a M. [1nanka o kBanTax. @OTOHBI h::{i?;j;fg;gﬁ Ia5fa218
b K
96 DHeprus U uMNyibc GoToHa nommorexa O

https://m.edsoo.ru/7fb307ec
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97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK
3akonsl pororddexra https://m.edsoo.ru/8c68e5b9
08 Ypasuenue DitHiuTeitHa st potodaddexra. bubmmoreka [JOK
"Kpacnas rpanuna" ¢porospdexra https://m.edso00.ru/01ef4556
bu6nmoreka IIOK
99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa https://m.edsoo.ru/64bAf966
. bubnuorexa [{OK
100 Bornosaie CROACTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounsl nie bpoiind. /InmuHa BoJIHBI Je
101 b ofmsfl{a ar;Me bl f6nacm noxanilsa uu bubmmorexa [JOK
P P p . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
bubnunoreka LIOK
102 K - i
0 OPIYCRYIAPHOBOTHOBOR AYaTHIM https://m.edsoo.ru/8ccab62a
bubmuoreka [IOK
103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX https://m.edsoo.ru/30dbal8c
Crernudurka u3MepeHU B MUKPOMHUPE.
104 COO"IFIH((})IHGHI/ISI Hel(;n € eHéHH(f)CTef/'Ip bubmorexa LHOK
N PeA https://m.edso00.ru/65783dec
I'eitzenbepra
bubmmoteka IIOK
105 Pemenne rpaguieckux sazad https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CUICHHE PaciCTHbIX 3a/at https://m.edsoo.ru/ee9b3182
KonTtponbHas padora no Temam: "OCHOBBI
107 CTO", "KopnyckyisipHO-BOJIHOBOM bubmorexa [TOK
S PIYCRYIP https://m.edsoo.ru/c3de891a
Jyaan3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
bu6nunorexa LIOK
108 aroma. [lnanerapnas Mozenb atoma

Pezepdopna

https://m.edso0.ru/312b750a
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bub6nmoreka [IOK

109 IToctynarel Bopa
Y p https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHEH 3HEpruu bubnmnoreka HOK
aToMa BOJIOpoJa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE ¥ BBIHY)KJIEHHOE U3JIyUYEHUE Bu6muotexa [JOK
cBeTa https://m.edsoo.ru/f945d85¢c
bubnunorexa LIOK
112 Jlaze
p https://m.edsoo.ru/2288a0c4
Hyxkionnas monens saapa ['elizendepra-
113 I/I}B,:HGHKO 3apsa u MaCPCOBoe tmcncr)) sapa bubmmorexa LHOK
- 2apAL Apa. https://m.edsoo.ru/34ada5de
M3oTtonel. PagnoakTuBHOCTH
3aKoH painoaKTUBHOTrO pacnana. CBoicTBa
114 MOHU3HUPYIOUIETO U3NIydeHUs. BiusHue bubnuoreka [IOK
PaIHOaKTUBHOCTH HA KUBbIC OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. [ledext mMacchol siapa. SnepHbie
115 peakuu. SnepHsie peakTopsl. [Ipobnemsr bubmmoteka IIOK
YIPABIIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
SAJIEPHOU DHEPTEeTUKHU
Meroabl perucTpaluu U UCCIe0BAHMS
dJIEMEHTAPHBIX YacThLl. DyHaaMeHTaIbHbIE
rj o bubmuoreka [IOK
116 B3aUMOJICUCTBUS. bapnoHbl, ME30HBI 1
. https://m.edsoo.ru/1ac08a5h
nentonsl. [IpencraBnenne o CtannapTHOU
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIpPOHOB
®dwusnka 3a npeaenamu CTaHIapTHOU
N " but6mmoreka [IOK
117 Mozenu. TéMHas Matepusi U TEMHas

sHeprus. EMMHCTBO QpU3nuecKoi KapTUHBI

https://m.edsoo.ru/c026fd37
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Mupa

Orarnbl pa3BUTHS aCTPOHOMHHU. 3HAUCHUE

bu6nunorexa LIOK

118
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTD 3aKOHOB (PUBHKH IS

119 0OBSICHEHUS TPUPOIBI KOCMHYECKHUX bubnmnoreka HOK
00BbeKTOB. METOIbI aCTPOHOMHYECKHX https://m.edso0.ru/39c44028
HCCIIEIOBAHU I
CoBpEeMEHHBIC ONITHYECKUE TEICCKOIIBI,

120 a/IMOTEJIECKOITBI, BHEATMOC(epHast bubmmorexa LIOK
pal ’ p https://m.edsoo.ru/4877aale
aACTPOHOMHUS

121 Bup 38é31H0T0 HeOa. Co3Be3us, ApKue bubanorexa [JOK
3BE3/IBI, INIAHETHI, UX BHANMOE JBHKCHHE https://m.edsoo.ru/aac588eb
Conneynas cuctema. Conniie. ConHeuHas

122 aKTUBHOCTL. McTounuk 3ueprun CoiHI@a 1 buGnuorexa [JOK

. ' P https://m.eds00.ru/22748eb4
3BE3NT
3BE3/1bI, ©X OCHOBHBIE XapPaKTEPUCTUKH.
123 Juarpamma "crieKTpaibHbBINA KJIacc — bubmorexa LOK
p .\ p https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/1bI IJIABHOM MOCIIEI0BATEILHOCTH bubmorexa HOK
A g https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

125 CoBpeMeHHBIE IPEICTABICHUS O bu6muoreka [JOK
MPOUCXO0XKICHUU U 3BOoMU CoJiHIIa 1 https://m.edsoo.ru/d09da494
3BE3/1. DTaIbl )KU3HU 3BE3]]

126 Mineunsiii [Iyte — Hama ["amaktrka. Tunel bu6muoreka [JOK
rajakTuk. YEpHbIe ABIPBI B A1pax rajJakTUK https://m.edsoo.ru/7cd10a0a

197 Bcenennas. Paciuvpenue BeeneHHo. bu6muoreka [JOK

3akoH Xab6ma. Teopus bonbuioro B3phiBa.

https://m.edsoo.ru/3dbdf0d2
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PenuxroBoe HU3IYy4YCHUC

128

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

bu6nunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npo6ieMbl aCTPOHOMUH

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

130

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOVCTB
dbeppomarnetukoB" wim "UccnenoBanue
JIEMCTBUSI IOCTOSIHHOTO MarHUTa Ha paMKy
¢ TOKOM"

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

131

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "OnpeneneHne MarHUTHOU
MHAYKIIMYA Ha OCHOBE U3MEPEHHUS CUIIbI
Awmrmepa"

bu6nmorexa LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO 1ois"

https://m.edsoo.ru/c36658da

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIE€HUS CAaMOMHIYKIUN"
i "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX

bu6nunorexa LIOK
https://m.edso0.ru/5d159d35
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KoJ1Ie0aHU HUTSIHOTO U MPY>KUHHOTO

MasiTHUKOB"
DuU3nYeCKu MPAKTUKYM 110 TEME

135 "[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM bubmorexa LOK
AT https://m.eds00.ru/a28026bd
DuU3nYeCcKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes

136 MOCJIEIOBATEIILHO COSTUHEHHBIC bubnuoreka [{OK
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win https://m.edso0.ru/89dc2d90
"HccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

137 ®u3nyecKkuil NPakTUKyM 110 TEME Bbu6moreka [JOK
"N3yueHune napameTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
dusnueckuil NpakKTUKYM 10 TEMe

138 "M3MepeHue nokasaress nIpeaoMIIeHUS] bubmmnoreka HOK
crexsa" win "[lonyuenue n3oopaxxeHus B https://m.edso0.ru/42569eal
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHuA OT BElIecTBa (Ha mpuMepe bubnmnorexa [JOK
wKuakux auH3)" wim "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pacCTOSIHUS paCCEHBAIOIINX
H3"

Pu3NYeCcKuil TPAKTUKYM 110 TEME BuGmiorexa [IOK

140 "Habmonenue mudpaxium, https://m.edsoo.ru/8b7ac737

UHTEepEPEHIINH U MOJIIpU3alMU cBeTa"
Pu3n4ecKuil IPAKTUKYM 110 TEME
141 "Onpez[eﬂeHI/IepHMnynil::/Ia U DHEPIUH bubnmorera LHOK

PENATUBUCTCKUX YacTHIl (110 GoTorpadusm

https://m.edso0.ru/63756¢47
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TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

DuU3nYeCKu MPAKTUKYM 110 TEME
"NU3mepenne noctosinHou [linanka Ha
OoCHOBe HcciienoBanus Gorordpdexra” nmm
"UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
yepe3 CBETOAMO]T OT HANPSHKEHUs "

bu6nmoreka IIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTo
aTOMapHOTr0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO (OHA C
HCITOJIb30BaHUEM JI03UMeETpa' UiTn
"N3y4yeHue moriaomeHus 6eTa-4acTuil
aIroMUHUEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

Du3nUeCcKul IPAKTUKYM I10 TEME
"HaOnroenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'1a30M C
MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJIs1 OTIpEeIETICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3/11s1 CEBEPHOTO
NOJTyLIAPHsI U IPKUE 3BE3/IbI" WIH
"HaOxnronenus B Teneckon JIyHsl, miaHer,
TYMaHHOCTEH 1 3BE3AHBIX CKOIUICHUI"

bubmmoteka IIOK
https://m.edsoo0.ru/1072021e

146

O000I1IIeHNE U CUCTEMATU3AIHS 3HAHUI.
Ponb pusuku u actpoHomMuu B
9KOHOMMYECKOM, TEXHOJIOTHUCCKOM,

bu6nunorexa LIOK
https://m.edsoo.ru/ad6ddeed
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COITMATbHOM U ATHYECKOM chepax
NESITEIbHOCTH YEJIOBEKa

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.

147 Ponb 1 mecTo pu3uku 1 acTpOHOMHH B bubmorexa LOK
. . P https://m.edsoo.ru/18f19f7c
COBPEMEHHOM HAyYHOUW KapTHHE MUPA
O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Poub ¢puznueckoii Teopun B
OpPMHPOBAaHUH MPEACTABICHUH O
148 $HEHQ§:KOfI Ka TI:IHC MHUPa, MECTO bubmmorexa [JOK
. P pa, https://m.eds00.ru/e7d400f4
(U3HYECKON KapTUHBI MUpPa B OOIIEM PSITY
COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
MIPEACTABJICHUH O TIPUPOIC
149 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bubnunoreka LIOK
teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o011eHre U cucTeMaTu3alys 3HaHU| o bubmuoteka [IOK
teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o011eHre U cucTeMaTu3alys 3HaHU| 0 bubmuoreka [IOK
teme "JIlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre 1 cucTeMaTr3aIus 3HaH|H 110 bubmuorexa [{OK
teme "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubnuoreka [{OK
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE" https://m.edsoo.ru/32a4d1a0
O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110
154 Teme "OCHOBBI MOJICKYIISIPHO bubmorexa [JOK
. y" P https://m.edsoo.ru/ed440ca8
KHHETUICCKOW TeOpUHr
O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110
| bu6nunorexa LIOK
155 teme "Tepmonunamuka. TermoBbie

MaInuHb!"

https://m.edsoo.ru/c63f7¢10
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O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

156 TeMme "Arperarsable COCTOSHUS BEILIECTBA Bubmorexa HOK
P B ' https://m.edsoo.ru/1d36b5b1
®dazoBbIe IEPEXOIbI
157 O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110 bu6nmorexa [IOK
Teme "DnekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
158 O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110 bub6nmmoreka [IOK
teMme "[1oCTOSHHBIN 21eKTpUUecKuid ToK" https://m.eds00.ru/71453ee6
159 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bu6nunorexa LIOK
teMe "Toku B pa3inyHbIX cpeaax” https://m.edso00.ru/3d40077a
160 O06o001IeHre U CUCTEMAaTH3alUsl 3HAHUH 110 bubnuoreka [{OK
TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepBueiil ypok. O0001EHE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmiorexa OK
" " https://m.eds00.ru/053e2248
DNeKTPOMAarHUTHAS WHTYKITHSI
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME bubmiorexa LIOK
" " https://m.eds00.ru/d6310bfd
Mexanndeckue KojaebaHus
PesepBurlii ypok. O000111€HIE U
163 CI/ICTEM&TI/BZEI/I}I 3HAHUH 110 TEME bubmotexa HOK
" | https://m.edso0.ru/5e2bb83d
DNeKTPOMarHUTHBIE KOJIeOaHHs
PesepBHsiit ypok. O6001ICHHE U
164 CHCTeMaTH3allusl 3HaHUH 10 TeMe bubmuoreka [{OK
"MexaHn4YeCKue U DJIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 PesepBublit ypok. O600mIeHNE U bubmuoreka [IOK
cucTeMaTu3anys 3HaHuu 1mo teme "OnTuka" https://m.edsoo.ru/52ad1603
166 Peseprubriit ypok. O6001eHuE 1 bu6nunorexa LIOK

cucreMatu3anys 3HaHui mo treMe "OCHOBEI

https://m.edsoo.ru/5beclc65
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CTO"

PesepBHbIil ypok. O0001ICHNE U

167 CUCTEMATH3AaLNA 3HAaHUH 110 TEME 1 Bubmzorexa OK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOJTHOBOH Jyalii3m
PesepsuEIil ypok. O0001IIEHHE U
168 CI/ICTIe)MaTI/BZp 156:1 3HaHI/H7IIII o teMe "dusuka 1 Bubmorexa IIOK
" B https://m.eds00.ru/1f511654
aroMa
PesepBHEblil ypok. O0001IIEHHE U
169 CHCTzMaTmZp Hst :«xHaHI/H;:1 o teme "dusuka 1 Bubmorexa IIOK
N " https://m.edsoo.ru/905c5ce0
ATOMHOTO S/Ipa M 3JIEMCHTAPHBIX YaCTHI]
PesepBHrlil ypok. O0001IEHIE U
170 CI/ICTI;MaTI/I?,Zp us 3HaHI/H;1H o TEME 1 Bubmorexa LIOK
" B " https://m.edsoo.ru/2bffb94c
DJeMeHTHI acTpOYU3UKH
OBILIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBbI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

10.1

JIeMOHCTpUpOBAaTh HAa HpUMEpax pojidb U MecTo (GU3MKU B (HopMuUpOBaHHU
COBPEMEHHOM HAy4yHOW KapTUHBI MUPA, B Pa3BUTHM COBPEMEHHON TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOU 1E€ATEIbHOCTH JIFOACH

10.2

YYuTHIBaTh TpaHHIBl MPUMEHEHHS HM3YYCHHBIX  (DU3MYECKHX  MOJCIeH:
MaTepuaabHas TOYKa, MHEpLUAIbHAs CUCTEMA OTCUETa, aDCOIIOTHO TBEPIOE TENO,
WJICATIbHBIN ra3; MOJEIN CTPOCHUS ra3oB, )KUIAKOCTENW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYCCKUH 3apsiT — MPU peIICHUH (PU3NICCKHIX 33a9

10.3

Pacnio3naBate (¢usndeckue sBiIeHHs (IIPOLECCH) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMUHETUUECKON TEOpUU CTPOEHUS BELECTBA U
JIEKTPOAUHAMUKU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBMDKEHUE, CBOOOJHOE MaJeHUE TeJ, JBUKEHUE IO OKPYKHOCTH, HHEpIUs,
B3auMoJielcTBUE Ten; TU(Py3us, OpPOYHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH
u TBEPABIX TeJ, HM3MEHEHHEe 00béMa Teln NpU HarpeBaHuu (OXJIaKICHUN),
TEIUIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJAEHCALMs, IUIABICHUE, KPUCTAJUIA3ALu,
KHUIIEHHE, BIQXXKHOCTh BO3/yXa, MOBBIILIEHUE JaBJICHUS ra3a Ipu €ro HarpeBaHUuU B
3aKpBITOM COCYJI€, CBSI3b MEKIY IapaMeTpaMH COCTOSIHMA a3a B M30IpOLeccax;
IEKTpHU3aLMs TEJl, B3AUMOJCHCTBUE 3aps0B

10.4

OnwuceBaTh MEXaHMYECKOE JBW)KEHHE, WCIONB3YsI (U3NYECKHE BEITUYHUHBIL:
KOOpJMHATa, IyTb, NEpeMEIleHne, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHIIa,
UMIYJIbC TeJNa, KUHETUYECKasi SHEpPIus, MOTEHIMaIbHAs SHEPrusi, MeXaHUyecKast
paboTa, MexaHMYecKass MOIIHOCTb; IpPU OIUCAHUU TPABUIIBHO TPAKTOBATh
¢u3n4YecKUi CMBICI HCHOJB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U €IUHMIIbI,
HaXoAuTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJTMUUHY C APYTUMH
BEIIMYMHAMU

10.5

OnuceIBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SIBIICHUS, UCTIONIb3YsI
(bu3MYecCKre BETWYWHBI: JIaBIICHUE Ta3a, TEeMIlepaTypa, CPEeIHssl KUHETHYeCKas
SHEPrus XaoTHYECKOrO JABWIKEHHS MOJIEKYJ, CpEeIHEKBaJpaTH4YHAs CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI JHeprus, pabora rasa,
KOO(DPUIIMEHT TONIE3HOTO JCWCTBUS TEIJIOBOTO JIBUTATENSA, TMPU ONMUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOJIB3YEeMBbIX BEIMYUH, UX
0003HAYECHHUS] W ©IUHHIIBI, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAM

10.6

OnuceiBaTh HU3yYEHHBIE AIIEKTPUUYECKHUE CBOMCTBA BEILIECTBA M DJIEKTPUUECKHUE
sBJIEHUs (TIPOIIECCHI), UCTIONB3Ys (PM3MUECKHUE BEIMYMHBI: dJEKTPUUSCKUN 3apsi,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD OIS, MOTEHIINAJ, Pa3HOCTh MOTEHIINAJIOB;
IpU ONUCAHUU TMPABWIBHO TPAKTOBAaThb (U3NYECKUN CMBICT HCIOJIb3YEeMbIX




BEJIMYMH, WX OOO3HAYeHMs] M E€IAMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU BETMYUHAMU

10.7

aHAIM3UPOBATh (PU3WYECKHUE MPOIECChl M SBJICHUS, HCIONB3YysA (PU3HUECKHEe
3aKOHbI U IPUHIIUIBL: 3aKOH BceMupHoro Tsrotenus, I, 11 u IIl 3akonsl HetoToHA,
3aKOH COXPAHCHHS MEXAHWYECKOW SHEPIrHH, 3aKOH COXPAaHCHHS HMMITYJIbCa,
MPUHIUIT CYNEPHO3ULIMK CHJI, TPUHIIMIT PABHOMNPABUS HHEPLHUAIBHBIX CHUCTEM
OTCuéTa; MOJCKYJSIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHUSI BEILECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKON IHEPTUU TEIUIOBOTO JABUKEHUS MOJIEKYI C
a0COIFOTHON TeMIIepaTypoid, TIEPBBIN 3aKOH TEPMOIMHAMUKH; 3aKOH COXpPaHEHUS
AJEKTPUYECKOTO 3apsga, 3akoH KymoHa; mpu 3TOM pasiauyaTh CIOBECHYIO
(hOpMyYITUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKECHHE W YCIOBHSI (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE IMPUHIUIIBL HeﬁCTBHﬂ MalllvH, HpI/I60pOB N TCXHHUYCCKHUX
YCTPOﬁCTB; pa3jindaThb yCJIOBUS UX 0€301I1aCHOTO MCIT0JIb30BaHUS B HOBCCI[HCBHOI‘/‘I
KHU3HU

10.9

BBIMONHATE  OKCHEPUMEHTHI [0  HCCICIOBAHUIO0 (U3WYCCKHX SBICHUH |
MIPOLIECCOB C HCIOJB30BAaHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHUH; TPH 3TOM
dbopMynmpoBatk TpobiieMy (3aady) W THIIOTE3y YYeOHOro JKCIEPHUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEIIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT U
(hopMyIIPOBATh BBEIBOJIBI

10.10

OCYIIIGCTBJIHTI) IpsAMBbIC W KOCBCHHBLIC H3MCPCHUA (1)I/IBI/II-IGCKI/IX BCJIIMYHMH,; IIpU
9TOM BI)I6I/IpaTI> OIITHMAJIBHEIN CIIOCO0 HU3MEPCHUA W HCIIOJIB30BAaTh M3BCCTHLIC
METOAbI OICHKHU HOFpCIJ.IHOCTGfI H3MepeHI/II>’I

10.11

HccnegoBath 3aBUCUMOCTH MCKIOY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYMHaMU C
HCIIOJIb3OBAHUEM TIPAMBIX H3MepeHHI>i; IIpru 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTL PE3YJIbTATHL HOHy‘lGHHOﬁ 3aBUCHUMOCTH (bHBquCKHX BCIIMYHUH B
BUC Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

10.12

Cobmoate mpaBuiia 0e30MacHOrO TpyJda MPU TPOBEACHUH HCCIENOBAaHUN B
pamMKax y4eOHOTO ODKCIEpPHUMEHTa, y4eOHO-UCCIENOBATENbCKON U MPOEKTHOM
JESTETLHOCTH C UCIIOJIB30BAHHEM HM3MEPUTEIIBHBIX YCTPONCTB M 1a00OpPaTOPHOTO
o0opyoBaHUs

10.13

Pemarp pacu€rHble 3ajauM ¢ SIBHO 33JaHHOM (PM3UYECKONH MOJEIBIO, UCIOJb3YS
(bu3nyeckre 3aKOHbBI ¥ MPUHIUIIBL, HA OCHOBE aHaJIM3a yCJIOBHS 3a7auu BHIOUpATh
¢bu3nyecKyr0o MOJAENb, BBIACIATH (QU3NYECKHE BEIMUYMHBI U (DOPMYIHI,
HE0O0XoAUMBIE sl €€ pelleHUs, MPOBOAUTh PACUETHl U OLEHUBATH PEATbHOCTD
MOJTyYEHHOT0 3HaUeHHs (PU3NYECKON BEIIMIMHBI

10.14

Pemate kadecTBEHHBIC 3aJa4M: BBICTPANBATL JIOTUYCCKU HCIIPOTHBOPCUNBYHO
LCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH H
(1)I/I3I/ILICCKI/IC SABJICHUA

10.15

Hcnonb30Barh mpu penieHnH y4eOHBIX 3a/lad COBpeMEeHHbIe WH(OpMAaIMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U MPEICTABICHUS
y4eOHOW W HAYYHO-TIOMYJISIpHOW HWH(OpMaluM, TMOTYyYEHHONH W3 Pa3IMYHBIX




HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH MOJTy4yaeMyt0 HH(pOpMaIHio

10.16

[IpuBoIuTE mpuUMEpPHl BKJIaJa POCCHICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXAIOUIEr0 MHUpa, B pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI

10.17

Hcnonp3oBaTh TeOpeTHYECKUE 3HAHHS MO (PU3MKE B MOBCEIHEBHOM JKU3HU LIS
obecrieueHrss 0€30MaCHOCTH TIPH OOpaIlleHUH ¢ TprOOpaMu U TEXHUUYECKHUMH
YCTPOMCTBAMH, AJISI COXPAHEHUS 3JOPOBBS U COOITIOJACHUS HOPM 3KOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpee

10.18

PaGoratp B COLIMAJbHBIX POJIEH,

rpymnme ¢
IUTAHUPOBATh PabOTy TPYIIBL, PALMOHAIBHO PACHPEACNATh OOS3aHHOCTH H

BBIITOJIHCHHUEM  Pa3JIMYHBIX

IJIJAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, al€KBaTHO OLICHUBATh
BKJIQ/I KXK/I0TO U3 YYACTHHKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara
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HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUS OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmasl CpeaIHEro oﬁmero 06pa303a}mﬂ

JIeMOHCTpHpOBAaTh HAa TpPUMEpPaX poJdb U MecTo (GU3MKM B (HopMUpOBaHHH
COBPEMEHHOM HAy4HOW KapTHHBI MHpa, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M
TEXHOJIOTUH, B MPAKTUYECKOW AESATEIbHOCTH JIOJEH, IEIOCTHOCTh U E€IUHCTBO
¢bu3nveckoil KapTUHBI MUpa

11.2

VY4YuTBIBaTh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (QU3UUYECKUX MOJIENIEN: TOUEeUHBbIH
NEKTPUYECKUI 3apsill, sAEpHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOIO
A]Ipa IpU pelIeHnH PU3NUECKUX 3a1a4

11.3

Pacnio3HaBath (¢usndeckue sBiIeHHUs (IIPOLECCh) U OOBACHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W KBAHTOBOM  (M3UKHU:  DIIEKTpUYECKas
IIPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE IEHCTBUSA TOKA,
VH]YKIHS,
TOKOM M  JIBWXKYLIMHICS

JNEUCTBUE
3apsi,
AJICKTPOMArHUTHBIE KOJICOAHWS W BOJIHBI, MPSAMOJUHEHHOE pacrpoCTpaHEHHE

BSaHMOHeﬁCTBﬂe MAar"HuToOB, OJICKTPpOMAarHuTHas

MAarHuTHOIo I10JI1 Ha IMPOBOJHUK C
CBeTa, OTpa)k€HHe, MpelioMIIeHre, UHTephepeHIns, JUPPAKIUI U MOJIpU3alus
CBeTa, Aucrepcus ceera, Gorodnekrpudeckuii d3Qpdekxt (hotodrddexr), cBeToBOE
JaBJICHUE, BOZHUKHOBEHUE JINHEWYATOr0 CIEKTPa aToMa BOJOPO/Ia, €CTECTBEHHAS

" UCKYCCTBCHHAA paJUOAKTUBHOCTDb

11.4

OnuceiBaTh N3YUCHHBIC CBOICTBa BeEIIECTBA (BJICKTpI/I‘-ICCKI/IC,
QJICKTPHUYICCKYTO IMpOBOANUMOCTD PA3JINIHBIX

MarHUTHBIE,
cpen)
OJICKTPOMAarHuTHBIC SBJICHUA (HpOHCCCI)I), HCIIOJIb3Ys (1)I/I3I/II-IGCKI/IC BCIIMYNHBI:

OIITHUYCCKUC,

ANEKTPUYECKUH 3aps]l, cujla TOKa, DJEKTPUUECKOE HANpsKEHHE, AJIEKTPUUYECKOoe
COTPOTHUBIIEHNE, Ppa3HOCTh mnoTeHmuanoB, IJC, pabora TOKa, WHIYKIIHSI
MarHMTHOTO ToJs, cuia Awmmnepa, cuina JlopeHla, WHAYKTUBHOCTh KaTYIIKH,




SHEPrus AIEKTPUUYECKOr0 U MAarHUTHOT'O MOJIeH, Mepro U 4acToTa KojeOaHui B
Koje0aTebHOM KOHTYpE, 3aps] M cuja TOKa B IPOIECCe TapMOHHYECKHX
ANEKTPOMArHUTHBIX KosieOaHui, (POKycHOe paccTosHUE M OINTHYecKas cuia
JUH3bI; TpPU  ONUCAHUM TPABUIBHO  TPAKTOBaTh  (DU3MUECKUH  CMBICI
UCIIOJIb3YEMBIX BEIMYWH, WX O003HAYCHHUS W EAMHHIIBI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (M3HUECKYIO BETHUUHY C APYTUMU BETMYUHAMU

115

OnuceiBaTh HU3YUCHHBIC KBAHTOBBLIC ABJICHHUA MW MPOLECCChI, HUCIOJIb3yd
(1)I/I3I/I‘IGCKI/IG BCJIMYHHBI: CKOPOCTb OJJICKTPOMArHUTHBLIX BOJIH, JIMHA BOJIHBI U
4qacCToTa CBCTA, SHCPIrud U UMITYJIbC (I)OTOHa, nepuon nmorypacianga, SHEpPruda CBiA3U
ATOMHBIX AJACPp, IpHU OINHNCAHHWU IIPAaBUJIBHO TpPAKTOBATbH (1)I/ISI/I"IGCKI/Iﬁ CMBICJI
HCIIOJIB3YEMBIX BCJIIMYHH, HX 0003HAYEHHS U CAWMHULBI;, YKa3bIBaTb (bOpMYHBI,
CBA3BIBAOIINUC JTAaHHYHO (i)I/ISI/I‘leCKy'I-O BCJIMYMHY C [JpyrumMu BCJIIMYMHAMU,
BBIYUCIIATH 3HAYCHUC (1)PI3PI‘1€CKOI>1 BCINMYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE MPOLECChl U SIBJICHUS, HUCHONb3Yys (usnueckue
3aKOHBI U MPUHIMIIBL: 3aKOH OMa, 3aKOHBI [10CIIEI0BATEIBHOTO U MapalIeIbHOTO
COCIMHEHMS IIPOBOJHUKOB, 3aKOH J[koynsa — JIeHna, 3aKOH 3J€KTPOMArHUTHOM
WHAYKIUH, 3aKOH TMPSMOJIMHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHS
CBETa, 3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEeHHe DWHIITeHHa a1 hoTtorddexTa,
3aKOH COXPaHEHHs DHEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHCHHS
JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHMs MaccoBOrO 4Mcia, HocTyarsl bopa,
3aKOH  paJMOAaKTUBHOIO  pacmajaa; IMpH 3TOM  PAa3jIM4yaTh  CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe BbIpa)KEHUE U YCIOBUS (TpaHULIBL,
00J1aCTH) TIPUMEHUMOCTH

11.7

OHpe,[[eJ'I}ITB HaIlpaBJICHUEC BCKTOPAa WHAYKIHUHW MArHUTHOI'O IIOJIA ITPOBOJHHUKA C
TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

CTpouTh U ONMUCKHIBATh U300paKEHHE, CO3/1aBaeMO€ TUIOCKUM 3€PKaJioM, TOHKOU
JIAH30U

11.9

BEBITIONTHATE  KCIIEPUMEHTHI TI0  HCCICJOBAaHUIO (DH3UYECKUX SBICHUH U
MIPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX W3MEPEHUH; TMPH 3TOM
dbopmynupoBath MnpobiieMy (3a7ady) W THUIOTE3y Y4eOHOTO HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAWTH OIBIT U
(hopMyTUpPOBaTh BHIBOJIBI

11.10

OCYHIGCTBJ'ISITI) NpsAMbIC WU KOCBCHHBLIC HN3MCPCHUA (bHSI/IquKHX BCJIIMYHWH, IIPpU
9TOM BBI6I/IpaTI> ONTHUMAIIBHBIN CII0CO0 HU3MCPCHUA U UCIIOJIB30BAaTh U3BCCTHLIC
METOAbI OICHKHU HOFpeIJ_IHOCTef/'I I/I3MepeHI/II>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIB30BAHHUEM IMPSIMBIX
U3MEPEHUH; MpH TOM KOHCTPYMPOBATH YCTaHOBKY, (DMKCHPOBATH PE3YJIbTATHI
MOJTyYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHUJE TAOMUI] U TIpadHKOB,
JIENIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHUS

11.12

Cobmoate mpaBuiia 0e30mMacHOro TpyJa MPU TPOBEACHHH HCCIENOBAaHUN B
pamMKax y4eOHOTO OHKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH U MPOEKTHOM
NeSITEIbHOCTH C UCIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1a00pPaTOpPHOIo




o0opymoBaHUs

11.13

Pemarp pacuérHble 3a7aun ¢ SIBHO 3aJaHHON (PU3UUECKOW MOJEIBIO, UCIOJNIb3Ys
(bu3nyecKkre 3aKOHbI ¥ MPUHIUIIBL, HA OCHOBE aHaJIM3a yCJIOBHS 3a7aul BEIOUpATh
¢bu3nyecKyr0 MOJAENb, BBIACIATH (QPU3WYECKUE BEIMYMHBI U (OPMYIHI,
HeoOXouMBbIe Ui €€ pelIeHus, MPOBOJIUTh PacyEThl U OLEHUBATh PealbHOCTh
MOJTyYEHHOTO 3HAYCHHSI (PU3NYECKON BEIMUUHBI

11.14

Perrate KadyecTBEHHbBIC 3a/a4yM: BBICTPAMBATH JIOTMYCCKH HEMPOTHBOPCUYHBYIO
LEMOYKY PACCYXKJACHUH C OMOpOl Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckue SBICHUS

11.15

Hcnonb3oBarh mpu penieHUH y4eOHBIX 3a/1ad COBpEeMEHHbIC WH(OPMAIMOHHBIC
TEXHOJIOTUM JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMUA U MPEACTABICHUS
y49eOHOW M HAyYHO-TIONMYJSAPHOW WH(GOPMALNUU, TOTYyYECHHOW W3 Pa3IUIHBIX
HMCTOYHUKOB; KpUTHYECKH aHATH3UPOBAThH MOTy4aeMy0 HH(POpMAIIHIO

11.16

OOBSACHATH IMPHUHIUIIBI HeﬁCTBHﬂ MallluH, HpI/I60p0B Hn TCXHHUYCCKUX YCTpOﬁCTB;
pa3jindaTth yCJIOBUS UX 0e30MacHOro NCIOIL30BaHHUA B HOBCC,Z[HCBHOﬁ KHN3HHU

11.17

[IpuBoIUTE mpUMEpPHl BKJIaJa POCCHICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI

11.18

Hcnonb3oBath TeopeTHUecKHe 3HaHUS MO (U3UKE B MOBCEAHEBHOW XU3HU IS
obecrnieueHrs 0e30MacHOCTU MpU oOpallleHuu ¢ MpUOOpaMH M TEXHUYECKUMU
YCTPOWCTBAMHU, ISl COXPAHEHUS 3JOPOBbI U COOJIOJICHUS HOPM IKOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOIIEH cpee

11.19

PaGorare B rpynme ¢ BBIIOJHEHHWEM pa3jiMYHbIX COLUANBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYyNIbl, PALMOHAIBHO pACIpeAesTh OO0SI3aHHOCTH U
IJIJAHUPOBATh JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYalMIX, al€KBaTHO OLICHUBATh
BKJIAJ] KQX/10T0 U3 YYaCTHUKOB TPYIIIBI B pEIICHNUE paccMaTpUBaeMon PpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
pasaea

Koa nposepsiemoro

IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o npupone. Hayunsle MeTOnbI
IIO3HAHMS OKpYXKarowero Mupa. Posb 3kcniepumeHTa u
TEOPUU B IPOLECCE [TO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B
¢buznke

1.2

MonenupoBanue (U3NYECKUX SBICHHHA H IPOIECCOB.
Hayunble runoressl. ®usznueckue 3aKOHbl U TEOPHUHU.
I'panuubl  OpUMEHMMOCTH — (PU3MUYECKUX  3aKOHOB.
[Ipunuun coorsercTBus. Ponb u mecto Qusuku B
(opMHpPOBAaHUN COBPEMEHHOM HayyHOW KapTHHBI MHUpA,
B IIPAKTUYECKON JIEATEIBbHOCTH JIFOAEH

MEXAHUWKA

2.1

#H#HPart##KUHEMATUKA

2.11

Mexannueckoe I BYOKCHHUE. OTHOCHTENBHOCTD
MEXaHW4eckoro  JBwkeHus.  CucremMa  orcyéra.
Tpaexropus

2.1.2

Ilepememienne,  ckopocTb  (CpeAHsis  CKOPOCTb,
MIHOBEHHAash CKOpPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, HX IMPOCKIHMU HA OCH CHCTCMblI KOOPAHHAT.
CrnosxeHue nepeMenieHnii u Cli0)KeHUe CKOpOCTeH

2.1.3

PaBHOMEpHOE U paBHOYCKOPEHHOE MpPSIMOJIMHENHOE
nBUKEeHHe.  ['paduku  3aBUCUMOCTHM  KOOpJMHAT,
CKOPOCTH, YCKOPEHHs, MYTH U  IEpEeMELICHUs
MaTEpUaJIbHOU TOUYKH OT BpEMEHU

2.14

CBobOoaHOe mazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs

2.15

KpuBonuueiinoe nBuxeHHe. PaBHOMEpHOE JBH)KEHUE
MaTEpUaJIbHOM TOYKM TI0 OKPY)KHOCTH. YTJIOBas
CKOpOCTb, JIMHEHHas CcKopocThb. llepmon m wacrora.
LleHTpOoCTpeEMUTENBHOE YCKOPEHHE

2.1.6

Texuuyeckue YCTPOﬁCTBaI CIILAOMETP, JIBUKCHHC
CHapsAO0B, LCIIHBIC U pEMEHHBIC IICPEaAAYN

2.1.7

[IpakTuueckne paborel. V3mMepeHne MrHOBEHHOM
ckopoctH. HMccnenoBaHne — COOTHOIIEHUS — MEXIY
MyTSIMA, TPOWJIEHHBIMH TEJIOM 3a IOCJIEN0BATEIbHbIE
paBHBIE NPOMEKYTKHA BPEMEHHU IIPU PABHOYCKOPEHHOM




JBW)KEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
W3ydyenue nBWXKEHUS IIAapUKa B BSI3KOW >KUIKOCTH.
N3yuenue nBuxeHus tenaa, OpOIIEHHOrO TOPU3OHTAIBHO

H#HHPar### JMHAMUKA

[Tpunmun otHocutTenbHocTH [anuies. IlepBbiil 3aKoH

221 R
Herotona. MHeprmanbHble cuCcTEMBbI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uiuu cuil
Bropo#i 3akon HproToHa 11 MaTepualibHONM TOYKU B
2.2.3 uHeprmanbHoi cucteme orcuéra (MCO). Tperuit 3akoH
HeproToHa 1711 MaTepuanbHbIX TOUEK
994 3akoH BcemupHoro Tsarotenus. Cuna tsoxectu. [lepsas
o KOCMHUYECKast CKOpoCTh. Bec Tena
2.2.5 Cuiia ynpyroctu. 3akoH ['yka
Cuia tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIbKEHUS
296 u cwia tpeHus mnokos. Kosddumment tpenus. Cuia
o COIPOTHUBIICHUSI NIPU JBUKEHUM Te€la B JKUJIKOCTH WIIU
2.2 rase
997 [locrynatenbHoe M BpalllaTelbHOE  JIBH)KEHUE
o abCOIIIOTHO TBEPIOIO Tea
908 MoMEHT cuiibl OTHOCUTENBbHO OcH BpaileHus. [lnedo
o cuibl. YcnoBus paBHOBecHs TBEpAoro tena B MCO
299 TexHudeckue yCTpPOWCTBA: MOAIIMITHUKY, JIBUKCHHE
o HCKYCCTBEHHBIX CITYTHHKOB
[IpakTnyeckue paboThl. M3yueHue aBuxkeHHst Opycka 1o
HAKJIOHHOM TUIOCKOCTH IO/ IEHCTBUEM HECKOJIBKHUX CHIL
HccnenoBanne  3aBUCHMOCTH cui YIIPYTOCTH,
2.2.10 BO3HHUKAIOMIUX B  JAehOpMUpYEMOHl  HpyXHHE U
PE3MHOBOM 00pasiie, OT BEIMYMHBI HUX JAePOopMaliui.
HccnenoBanue yciaoBuii paBHOBECHS TBEPAOTO TeNa,
HMEIOIIETO OCh BpallleHus
##HPar#H#H#3AKOHbBI COXPAHEHIMA B MEXAHUKE
Nmmynsc MaTepHaIbHOU TOYKH, CHUCTEMBI
2.3.1 MaTepUagbHBIX TouyeK. MIMIynbc CuiIbl U U3MEHEHHe
HMITyJIbCa Tella
939 3akoH coxpaHeHuss umnyiasca B HMCO. PeaktuBHOE
23 o JIBUKEHHE
2.3.3 PaGora cubl
234 MOIIHOCTE CHIIBI
935 Kunernueckas  sHepruss  MaTrepuUaJbHOM  TOYKH.

Teopemao KHHETUYECKON YHEPTUHN

2.3.6 [Torennmansuass osHeprus. [loTeHuManpHas SHEPTH




ynpyro aeGopMUpOBaHHON TNpYyKUHBI. [loTeHIManbHAsA
SHEPrus Tesa BOJIM3H MOBEPXHOCTU 3eMIIU

HOTCHHI/IEUIBHBIG N HCIIOTCHIUAJIbHBIC CHIIBI. CBi3p
pa6OTbI HEIIOTCHIMAJIbHBIX CHJI C HN3MCECHCHHUEM

23.1 MEXaHUYECKOM  SHepruM  CHCTeMbl  Tel.  3aKoH
COXpaHEHHS MEXaHUYECKON SHEPrUU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue ycTpoilcTBa: IBHXKEHHE paKeT, BOAOMET,
o KOTIEP, IPYKUHHBIA MHCTOJIET
[IpakTryeckue paboTsl. M3yueHue cBsI3u CKOPOCTEH Tel
2.3.10 npu Heynpyrom ymaape. MccrnenoBanue cBsizu pabOTHI

CHJIBI C U3MEHCHHEM MEXaHHICCKOM OHCPIUH TCJia

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
#HiH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KHUHETHYECKON
311 Teopuu. bpoyHoBckoe nBrkenue. uddysus. Xapakrep
JIBYDKEHUS M B3aUMOJICHCTBHSI YaCTHUI] BEIIECTBA
Mogenu CTpoeHus Ta30B, KUIKOCTEH U TBEPABIX TN U
3.1.2 OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHX
Moneen
313 Macca monekyn. KoanuectBo BemectBa. [locTosiHHas
ABoraapo
314 TemoBoe paBHOBecue. TeMmiiepaTypa U €€ U3MEPEHHE.
[Ixamna remneparyp Llenbcus
315 Mogens wuneansHoro raza. OCHOBHOE YypaBHEHHE
3.1 MOJIEKYJIIPHO-KMHETUYECKOI TeOpUH UeaIbHOTO Ta3a
AbGcomoTHas — TeMmepaTypa  Kak  Mepa  CpeaHen
3.1.6 KMHETHYECKOW SHEpruMM TEIUIOBOIO JBMXKEHUS YacCTHIL
raza. llIkana temneparyp KenbBuna
317 VYpaBuenne Knaneiipona — MenneneeBa. 3akoH
JanpToHa
I'a3oBble 3akoHBI. M30mpoueccel B HAEaIbHOM rase ¢
3.1.8 MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIECTBA:  HM30TEpMa,
n30x0pa, n3obapa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp
[IpakTnueckue padoTsl. M3mepeHue macchl BO3IyXa B
3.1.10 KJIaCCHOM KoMHaTe. MccieoBanue 3aBUCHMOCTH MEXKITY
rapaMeTpamu COCTOSIHUS Pa3peskeHHOro rasa
OCHOBbBI TEPMO/IMHAMUMKHA
3.2 321 TepMoauHaMUUecKass CHCTeMa. BHYTpeHHss SHeprus

TEPMOJIMHAMHYECKOM  CHCTEeMBI W CIOCOOBI €&




U3MCHCHUA

3.2.2

KonnuectBo TemnoTsl U paborta. BHyTpeHHss sHEprus
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

3.2.3

Buapl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKITHS,
U3JIyYCHHUE. TenmoéMkocTh Tena. VnenpHasa
TEIIOEMKOCTh BellecTBa. PacyéT KOIM4YecTBa TEIIOTHI
MIpU TeIUIonepeaaye

3.24

[TepBriii 3akoH TepmoanHaMuku. [IpumeHnenune nepBoro
3aKOHA TEPMOJUHAMUKHU K m3ompoueccaM. [ papuueckas
MHTepIpeTanus padoThl ra3a

3.25

TernoBble MamuHbl. [IpUHIMIIBI AEUCTBHUS TEIIOBBIX
MamuH. [IpeoOpasoBanus »HEpPruMd B  TEIUIOBBIX
MammHax. KoaddumuenT nonesHoro neictus (aanee —
KII) Termoroit mamunbl. [{ukin Kapro u ero KIT/]

3.2.6

Bropoit 3akon TtepmoauHamuku. HeoOpaTtumocThb
mpoueccoB B mpupoje. TemnoBble  JBUraTeiu.
DKoJoru4eckue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

TexHuueckue yCTpOﬁCTBaZ ABUTI'AaTCJIb BHYTPCHHCITO
cropaHuys, OBITOBOM XOJIOJUJIbHUK, KOHAUTTHUOHECD

3.2.8

[IpakTrueckue paboTHI. H3zmepenne yAEIbHOU
TEIUIOEMKOCTH

3.3

#i#HPar### AT PEI' ATHBIE

COCTOSHNMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

Hapoo6pa30BaHI/Ie n  KOHJICHCAaIus. I/IcnapeHHe u
KHUIICHUC. Y nenbHas TCIIJIOTa napoo6p330BaHH5{.
3aBUCHMOCTb TEMIICPATYPhI KUIICHUA OT OABJICHUA

3.3.2

AOCOnIOTHAS M OTHOCUTENIbHAs BIAXXHOCTh BO3JyXa.
Hacsiennsiit nap

3.33

Teépnoe Temo. Kpucraminueckue u amopdHble Tena.
AHuU30TpONUA CBOIICTB KPUCTAJLIOB. Kunxue
kpuctajibl. COBpeMEHHbBIE MaTEPHAITBI

3.34

[InaBnenne w KpucrayuMzanus. YJAelbHas TEIoTa
riaBnenus. CyOaumarus

3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpOMCTBA: THTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH TOJIYYEHHS] COBPEMEHHBIX
MarepuaioB, B TOM 4YHUCJIE€ HAaHOMAaTepHaIOB, U
HAaHOTEXHOJIOTUH

3.3.7

[IpakTuyeckue paboTel. M3Mepenue BIa)XxHOCTH BO3/1yXa

OJIEKTPOAMMHAMUKA

4.1

##HPar###JIEKTPOCTATUKA

411

DINeKTpu3anus Tel. JJeKTpudeckuil 3apsna. JBa Buaa




ANEKTPUYECKUX 3apsI0B

4.1.2 [TpoBOTHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Dnekrpuueckoe nosie. Hanpssk€HHOCTD 3JIEKTPUUECKOTro
4.1.5 nosst. [lpuanmn cynepro3unuu. JIMHUK HANPsSHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cun snextpocrarnueckoro mnois. lloreniuan.
o Pa3HOCTh MOTEHIINAJIOB
[IpoBogHMKKM ¥ [AMPJNEKTPUKHM B TOCTOSIHHOM
4.1.7 AIEKTPUIECKOM ToJie. JuanekTpuaeckas
MIPOHHUIIAEMOCTh
Onektpoémkoctb.  KoHneHcarop.  DIEeKTpOEMKOCTH
4.1.8 IJIOCKOTO  KOHJIGHCATOpa. OJHEPrus  3apsiKEHHOTO
KOHJIEHCATOpa
TexHu4eckue yCcTpoMCTBa: 3JIEKTPOCKOI, JIEKTPOMETD,
419 AJIEKTPOCTATHYECKAs 3aImTa, 3a3eMJICHHE
o 3JIEKTPOIPHUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYMHBIN
MIPUHTEP
4110 [Ipaktnyeckne padorel. M3MepeHue >3IEKTPOEMKOCTH

KOHACHCATOpA

4.2

HHHPar###TIOCTOSHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX

CPEJAX
421 VYcioBHs CyIeCTBOBAHUS TIOCTOSIHHOTO JIEKTPHUECKOTO
o tToka. Mcrounnku Toka. Cuna Toka. [TocTosHHBINA TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DNeKTpruyecKoe CONIPOTHUBJICHHUE. VY nensHoe
o COIIPOTHUBJIEHHE BEIIECTBA
424 [TocnenoBarenbHoOe, napaiesbHOe, CMeIlIaHHOE
o COE/IMHEHHE MTPOBOIHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akon J[xoyns — Jlenna
4.2.6 MOoOMIHOCTD 3EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (ganee — 3J[C) u BHyTpeHHee
427 COMPOTHUBIIEHWE HWCTOYHUKA TOKa. 3akoH Oma s
o MOJHOU (3aMKHYTOM) 3nekTpuueckoil nenu. Koporkoe
3aMbIKaHUE
DNeKTpOHHAs MPOBOJUMOCTb  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCUMOCTH COTIPOTUBIICHUS METaJIOB oT
Temreparypbl. CBepXIIpOBOIMMOCTh
429 DJIEKTpUYECKMH  TOK B BakKyyMe. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBomauku.  COOCTBEHHass ®W  TIpUMECHas
MIPOBOAMMOCTh  MOJYNMpoBOAHMKOB. CBoiicTBa  p-n
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI

4211

DIIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3

4.2.12

DNIeKTpUYecKuid TOK B ra3zax. CaMOCTOSTENbHBIA H
HECaMOCTOSTENIbHBIA  paspsA.  PasiuuHble  TUIBI
CaMOCTOATENILHOrO pa3psana. Monunus. [lnazma

4.2.13

TexHudeckue yCTpOMCTBA: AaMIIEPMETP, BOJIBTMETD,
peocTar, HUCTOYHHUKU TOKA, DJIEKTPOHArpeBaTeIbHbIC
pudopsI, AJIEKTPOOCBETUTEIILHBIE npudopHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHBId  JHOZ,
TEPMUCTOPbI ¥ (OTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIH
MO, FalbBaHUKa

4.2.14

[Ipaktuueckne  paboTel. M3ydeHwe  CMEIIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne D3/IC ucTOYHMKA TOKAa U €r0 BHYTPEHHETO
conpotuBneHus. Habmroaenue snekTponnsa

11 KUIACC

Kon
pasnena

4

Koanposepsiemoro
3J1€eMEHTa

IIpoBepsiemble 3JIeMEHTBbI COIEPKAHUSA

OJIEKTPOAMHAMUKA

4.3

###Part##MATHUTHOE I1OJIE. ODJIEKTPOMATI'HUTHAA MHAYKIMA

43.1

IlocTosiHHBIE MarHuTEl. B3auMoaelCcTBHE MOCTOSHHBIX
MAarduToOB

4.3.2

MaruutHoe moJje. BeKTop MarHuTHOM WHIYKIHH.
[Ipunmmn  cynepnosuuuu.  JIluHMM ~ MarHWTHOM
vHAyKIuu. KapThHa JWMHUIA MarHuTHOM WHIYKIIHHA
ITOJIS TIOCTOSTHHBIX MarHUTOB

4.3.3

MaruutHoe moJie TpPOBOAHMKA C TOkoM. Kaprtuna
JMHUM TOJI1 JUIMHHOIO IIPSMOrO IPOBOJHHMKA U
3aMKHYTOI'O KOJIBLIEBOIO TMPOBOJHMKA, KATYIIKH C
TOKOM. OnbIT Opcrena. BzaumopeiicTrue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOy/b U HallpaBJIEHNE

435

Cuna Jlopenna, e€ Monynb U HampaBiieHuE. [[BuxkeHMe
3apsDKCHHOM  4YacTHUIbl B OJHOPOJHOM MAarHUTHOM
noste. Pabota cuel Jlopenna




4.3.6

SIBiIeHME IIEKTPOMArHUTHOW UHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHTYKIIUH
438 OJIC unAayKuMH. 3aKOH AIEKTPOMArHUTHON MHIYKIIMH
e dapanes
BuxpeBoe snekrpuyeckoe nosie. DJIC uHAyKIMU B
4.3.9 MIPOBOJTHUKE, JIBIDKYIIIEMCS MOCTYIATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHocth. SIBnenue camounaykiuu. IJ(C
e CaMOUHYKIUH
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DNEeKTPOMArHuTHOE I0JIE
TexHUYeCKHUE YCTPONCTBA: TOCTOSIHHBIE MAarHUTHI,
4.3.14 AIIEKTPOMArHUTHI,  AJEKTPOABHUraTEeNlb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb
[TpakTueckue paboThl. M3yuyeHue MarHUTHOTO MOJIsS
4315 KaTyliku ¢  TokoM. MHccienoBanue — JI€CTBUS

IIOCTOSAHHOI'O MarsurTa Ha paMKy C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMA

3) KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

KonebarenbHas cucrema. CBoOonHBIE KOJEOAHHUS.

51.1 lapmonnueckue  konebanusa. Ilepuwon, dyacrtora,
aMITuTya 1 (asza KoseOaHuit

512 IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
YpaBHeHue FapMOHUYECKUX KoJIeOaHUH.

5.1.3 Kunematuueckoen TUHAMHYECKOE OoHHcaHue
K0J1€0aTEeNbHOTO ABMKEHUS
[IpeBpamenre  SHEPTMM  TPH  TaPMOHUYECCKHUX

514 konebanusx. CBs3b aMILTUTYIbI KOJIEOAHUN UCXOTHOM

5.1 o BEJIMYMHBI C aMIUIUTYIaMU KoJleOaHMi €€ CKOPOCTU U

YCKOpEHHUs
KonebarenbHblii KOHTYP. CBoOoniHBIE
DIIEKTPOMArHUTHBIE ~ KONEOaHWsT B HA€aJIbHOM

5.15 Kos1e0aTeIbHOM KOHTYDE. AHanoruss ~ Mexnay
MEXaHHIECKUMU " AJIEKTPOMArHATHBIMH
konebanusmu. @opmyna Tomcona

516 3aKOH  COXpaHEHWsS  DHEPrUM B  WJICATHHOM

o K0J1€0aTeIbHOM KOHTYpE
517 BreiHyX/1eHHBIC MeXaHWYecKue KoyiebaHus. PesoHaHc.

Pe3onanchas KpHBasl. Brinyxennbie




SJICKTPOMAarduTHBIC KoJIeOaHHs.

5.18

Ilepemennbii TOk. CUHYyCOMAANIBHBIA TEPEMEHHBIN
TOK.

5.1.9

MontHoCTb INEPEMEHHOI0  TOKa. AMHJ’II/ITy,Z[HOC u
HeﬁCTBYIOIHGC 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop.  I[IpomsBoactBo, mepemada U
norpebieHue JNEKTPUYECKON SHEPIUH.
DKOJIOTUYECKUE puCKH pu IIPOU3BOJCTBE
anekTpudeckol sHeprun. KynpTypa wucnonb3oBaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

5.1.11

TexHuueckue yCTpOICTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

5.1.12

[Tpaktudyeckue pabotel. VcciemoBaHue 3aBUCUMOCTH
nepuoaa MaybIX KoJieOaHWH Ipy3a HAa HUTU OT JJIMHBI
HUTH M Maccel rpysa. MccienoBanue NepeMEHHOTrO
TOKa B ILENM W3 IOCIENOBATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa

5.2

#H#HPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

521

MexaHuyeckue BOJHBI, YCJIOBUS PACIPOCTPAHECHHUS.
[Tepuon. CxopocTh pacnpoCTpaHEHHs U JJIMHA BOJHBL.
[Tonepeunble U TPOJOJIbHBIE BOJIHbI

5.2.2

HEHParH## Wutepdepenius u Tdpakus
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3BykKa. ['pomkocTh 3ByKa. BbicoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBL. Y CJOBMSI M3JIy4EHHUS
JJIEKTPOMATHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpoB E, B M v B 3I€KTpOMarHuTHOW BOJHE B

BAKyyMe

525

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KeHHE,
MIPEJIOMJIEHUE, MTOJISIpA3ALHS, nudpaxus,
uHTepdepeniysa. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH

5.2.6

[[lxkana 27IEKTpOMArHUTHBIX BOJIH. [IpumeHeHue
HJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIMTIBI pPaaroOCBs3U u TEJIEBUCHUS.
Panuonokamusi.  DIEKTpOMarHUTHOE  3arps3HEHUE
OKPY’KaIoIIeH cpebl

5.2.8

Texauueckue YCTpOMCTBA: MY3bIKAJIbHbIE
WHCTPYMEHTBI,  YJIbTPA3BYKOBas  JUAarHoCTHKa B
TeXHUKE W MEAWIMHE, pajap, paguonpUEMHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-meup




5.3

##HPar#H#OIITUKA

5.3.1

[TpssmonuHEHOE pacrpocTpaHeHHe cBeTa B
oaHopo Hou cpene. JIydu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS  CBETA.
[Toctpoenue n306paxeHuii B MIOCKOM 3epKae

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMpECIOMJICHUSA CBETA.
AOCOIIOTHEIN ITOKA3aTelIb IIPECIOMIICHUA

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcust cBera. CIIOXKHBIM cocTaB 0Oeloro caera.

LBet

5.3.6

Cobuparoliiue 1 pacceuBarolue JUH3bL. TOHKasl IMH3A.
@DOKyCHOE pacCTOSTHUE M OINTHUYECKasl Cujla TOHKOM
nun3bl. [locTpoeHune n3oOpaxxeHuit B coOMparOIIUX U
paccenBalOmMX JuH3aXx. PopMyna TOHKOM JIMH3BI.
VYBenuuenune, 1aBaeMoe IHUH30M

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH

5.3.8

WNurepdepentiua cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOACHUSI MAaKCUMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOI€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus  cBera.  JudpakumoHHas — pemérka.
VYcnoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYyMOB HIpHU
NajgeHUuun MOHOXPOMAaTH4ECKOr0 cBeTa Ha
JU(PPaKLUOHHYIO PEIIETKY

5.3.10

HOJIHpI/I?»aLII/I}I CBCTa

5311

TexHuueckue ycTpoWCTBa: OYKH, Jyma, ¢oToanmnapar,
IPOEKIMOHHBIA  ammapar, MHUKpPOCKOI, TEeJIEeCKOIl,
BOJIOKOHHAsl ~ ONTHKA, JU(GPaKIUOHHAs  peléTka,
MOJIIPOU T

5.3.12

[IpakTnueckue paboTel. W3mepenue moxazaTens
npenomieHus. VccnenoBanne CBOMCTB N300pKEHHH B
nuH3ax. Habmronenue nucnepcuu cBeta

OJIEMEHTBI CIIELL

MAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnIBI NPUMEHMMOCTH KJIACCHYECKOW MEXAHMKHU.
ITocTynatel TEOPUH OTHOCUTEJIbHOCTH:
WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETAa B BaKyyMe,
IIPUHLIAII OTHOCUTEIBHOCTH DWHIITEIHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTHU. 33.MC)1J'ICHI/IC
BPEMCHH U COKpAIICHUC NJINHBI

6.3

DHeprus 1 UMIyJIbC CBOOOTHON YaCTHUIIBI




CBs3p Macchl C JHEprued W HMMIYJIBLCOM CBOOOHOM

6.4 .
YacTULIbI. DHEPrusl MOKOsi CBOOOIHOMN YaCTHUIIbI
7 KBAHTOBAA ®1U3UKA
##Par###JIEMEHTBI KBAHTOBOW OIITUKU
711 ®dotonbl. Popmyna [lmanka cBs3u sHeprum (GoToHa C
€ro 4acToTOi. DHeprusi U UMIyIbC GOTOHA
OtkpeiTie U uccinenoBanue Goroddpdexkra. OnbITH
7.1.2
A.T". CroneroBa. 3akons! pororddexra
7.1 713 VYpaBuenue DuHmTelHa 11 porodddekra. «KpacHas
rpanuna» ¢potodddexra
7.1.4 JaBnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 TexHuueckue ycTpoiicta: GoTorIeMeHT, (OTOJATUHK,
coJiHe4Has OaTapesi, CBETOIUO/T
CTPOEHUE ATOMA
Monens aroma Tomcona. Onbitel Pesepdopaa o
721 HCCJIE0BAHUIO CTPOEHHUs aroMa. [lnanerapuas moaens
aToma
[Toctrynatel bopa. M3ny4yenue u nornomenue (poToHOB
799 IpU TIEPEXO[e aToMa C OJHOTO YpPOBHS SHEPrHH Ha
npyroi. Bunel cnektpoB. CriekTp ypoBHEH 3Hepruu
aToMa BOJ0poja
7.2 BosHoBbIe cBoMcTBa wactuil. BosHbl 1€ bpoitns.
7.2.3 KopnyckynspHo-BosiHOBOM  ayanusm.  J{udpakius
AJIEKTPOHOB Ha KpUCTaJlIax
794 CroHTaHHOE U BBIHY)XJIEHHOE U3ITy4yeHHUE. Y CTPOICTBO
Y TIPUHIUI pa0boTHI 1azepa
795 TexHuueckue yCTpPOWCTBA: CIIEKTPaJbHBIA aHaJIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIBIOTEP
796 [Tpaktuyeckue paboTsl. HabmiogeHue muHEWYaTOro
CIIEKTpa
ATOMHOE A1PO
731 MeToapl HaOMIOACHUS U PETUCTPALMU DIIEMEHTAPHBIX
YacTHI]
OtkpeiTe paaroakTuBHOCTH. OmbITEI Pezepdopaa mo
73 739 ONPENIETICHUI0 COCTaBa PAJUOAKTUBHOTO H3ITYYEHHUSI.
CaoiicTBa anb(da-, O6era-, raMmma-u3nydeHus. BnusHue
PaIMOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkpeITHE TIPOTOHA U HeWTpoHa. HykioHHas mozenb
7.3.3 snpa ['eitzen6epra — MBanenko. 3apsina sapa. MaccoBoe

yucino sapa. Mzoronsl




7.3.4

Anbda-pacniag. DIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pactian. ['amma-uznydeHue. 3aKOH pPaJHOAKTHBHOTO
pacrazia

7.3.5

DHeprusi CBS3W HYKIIOHOB B sape. SIaepHbIC CHIIBL.
HedexT maccel smpa

7.3.6

Snepublie peakuuu. JleneHue u CUHTE3 AP

7.3.7

Snepusiii peakrop. TepmosinepHsiii cuaTe3. [Ipobaemsr
U MEPCHEKTUBBI AIEPHON SHEPreTUKUA. DKOJIOTMUYECKUE
aCIIEKTHI SAEPHOU SHEPTETUKHU

7.3.8

OnemeHTapHble 4acTULbl. OTKpBITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHuueckue  yCcTpoiCTBa:  JO3UMETp,  Kamepa
BunscoHa, siaepHsblil peakTop, aToMHas 6omba

7.3.10

[TpakTuaeckue padboTsl. MccnenoBanne TPeKOB YacTHI
(1o roToBBIM (oTOTpadUIM)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3BE&3gHoro Heba. Co3Be3nus, spKue 3BE3JBI,
IIJIAaHETHI, UX BUIUMOC IBUXKCHUC

8.2

Conneuynas cucrema. [lnaHeTbl 3eMHOM TPYIIIBI.
IInaneTel-THTAaHTEI W WX CIITYTHUKH, KapJIHUKOBBIC
11aHeTsl. Masble Tena ColHEYHON CUCTEMBI

8.3

Conunie, d¢otochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3MbI, WX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PaguyC, TEMIIEPATYpa, UX B3aUMOCBS3b.
JnarpaMma «CHEKTPAJIbHBIM KJACC — CBETUMOCTBY.
3BE3ABI TIIABHOM I1OCJIEIOBATEILHOCTH. 3aBUCHMOCTH
«Macca — CBETUMOCTb» JJS 3BE3J  TJIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

###Par#H#BuyTpennee crpoenue 3B€31. CoBpeMeHHbIe
MPEJCTaBICHUSI O TPOUCXOXKIEHUU U  SBOJIOIHH
CouHIta ¥ 3BE311. DTankl )KU3HU 3BE3]

8.7

Mneunstii Ilyre — nHama I'amaktuka. CrnmpanbHas
CTpyKTypa ['amakTuku, pacnpenesneHue 3BE31, rasa u
neud. Ilonoxenne u arkenue CoiHna B ['anakThke.
[Tnockas u cheprueckas moacucTeMsl ['anakTuku

8.8

Tunel ranaktuk. Paguoranaktuku u xBasapsl. UépHble
JBIPBI B IAPAX TaJaKTUK

8.9

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa0o6ia.

Pa3z6eranme ramaktuk. Bospact u paanyc BceneHHo#,




teopusd bonpmioro  B3peiBa.  Mogenb  «ropsiuei
Bcenennoit». PenukToBoe nsiyyeHue

8.10

Macmrabnas ctpyktypa Bcenennoi. MetaranakTuka.
Hepeménnsie npo6ieMbl aCTPOHOMHH




HPOBEPAEMBIE HA EI'D 10 ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

1

CdopmMupoBaHHOCTH ~ yMEHHUW  pacrio3HaBaTh  (U3UYECKUE  SIBICHUS

(npoueccm) 1 0OBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMHn (1)I/I3I/I‘I€CKI/IMI/I INOHATUAMHU N BECIWYHUHaAMU,

XapaKTCPU3yrOIIUMHA (bHSH‘ICCKI/Ie MpoueCChl

CdopMupoBaHHOCTh YMEHUH MPUMEHSTHh 3aKOHBI KIIACCHYECKON MEXaHUKH,
MOJICKYJIApHON (DU3UKH M TEPMOJIUHAMUKH, JIEKTPOAUHAMUKH, KBAHTOBOMH
bu3uky Ui aHanM3a U OOBSICHEHMs SBICHUN MUKPOMHUpPA, MakpoMupa u
Meramupa, pasid4yarb YCIOBHsI (TpaHUIBI, O00JacTH) NPUMEHUMOCTH
(GU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMU XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB M  OTPaHUYEHHOCTb  HUCIOJb30BAaHUS  YACTHBIX  3aKOHOB;
aHAM3UPOBATh (U3MUYECKUE MPOIECCHl, UCTIONB3YSI OCHOBHBIE IMOJIOKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

ChopMHPOBAaHHOCTh YMEHHUS pa3linyaTh YCJIOBUS MPUMEHUMOCTH MOjeNen

(bu3MYECKUX TEJ U MPOLIECCOB (SIBICHU)

CdopMupoBaHHOCTH YMEHHUS PelIaTh PacUETHBIC 33aJ]a4i C SBHO 3aJaHHON U
HESBHO 33J1aHHON (PM3MYECKOW MOJIEIbI0: HAa OCHOBAaHMM aHAIU3a YCJIOBHS
BHIOMpATh (U3MUECKHE MOJENH, OTBeYarolue TpeOOBaHMIM 3ajlayw,
MPUMEHSITh (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYNAThl (PU3NIECKUX
TEOPUIl NpPU HUCHOJIb30BAHUM MATEMATUYECKUX METOJIOB pEIICHUs 3aaad,
MPOBOJIUTh PAcU€Thl HA OCHOBAHWM WMEIOIIMXCSA JTaHHBIX, aHATU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHHS] C YYETOM MOJYYEHHBIX

pe3ynbTaTOB

Pemarp kauecTBeHHbIE 3a/1auM, TPEOYIOLME TPUMEHEHNS 3HAaHUHM U3 pa3HbIX
pa3zesioB HIKOJIBHOTO Kypca (U3WMKHM, a TakKKe HHTErpaluy 3HAaHUW U3
JIPYrUX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMIOYKY PACCYXKICHUH C OIIOPON HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(bu3HYecKue IBICHUS

Bnanenne OCHOBHBIMH METOIaMHU HAay4YHOT'O NO3HaHUs, HUCIIOJIb3YCMBbIMH B

¢u3uKe: TPOBOIUTH MPSIMBIE M KOCBEHHBIE W3MEPEHUs (PU3NYECKUX




BEJIMYMH, BBIOUpas ONTUMAJIbHBIA CHOCOO M3MEpPEHHs] U  HCIONb3Ys
U3BECTHBIE METOJbl OLIEHKM IIOIPEHIHOCTENl H3MEpEHUil, IpPOBOAUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHHM, OOBSCHATH MOJIYYCHHbIE pPE3yJIbTaThl, HCIOJb3Ys
dbuznuecKkue TEOpHH, 3aKOHBI M TOHSTHS, M JIeNaTh BBIBOJBI; COONIOAATH
npaBwia O€30IacCHOrO TpyAa IPHU IIPOBEJEHUM HCCIIEIOBAaHUI B paMKax
y4eOHOTO JKCIEePUMEHTa M Yy4eOHO-MCCIET0BATENBLCKON NESATEIBHOCTH C
HCIOJIb30BaHUEM ITU(PPOBBIX U3MEPHUTEIBHBIX YCTPOHUCTB U J1IaOOPATOPHOIO

00opyIoBaHUs

CdopMupoBaHHOCTh YMEHUH aHAIM3UPOBATH W OICHUBATH IOCIIECIACTBHS
OBITOBOM ¥ TPOM3BOJCTBEHHOH JIESITCIIBHOCTH 4YEJIOBEKA, CBSI3aHHOH C
(U3UYECKUMH TIPOIIECCAaMH, C TIO3UIMHA DSKOJOTHYECKOW OE30IacHOCTH;
MPEJCTABICHUN O PAallMOHAJIBLHOM MPUPOJOIIOIB30BAaHNH, @ TAKKE Pa3yMHOM
WCIIOJb30BAaHUM JIOCTH)KCHUM HAYKHM M TEXHOJIOTMH JUIsl JaJbHEHIIEro

Pa3BUTHA YCJIOBCUCCKOI'O O6H.[CCTBa

Ognagenne pa3IMYHBIMU CIIOCOOaMHU paboThl ¢ HHpOpManuei Gundeckoro
CONCpXKaHUs C  HCIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX
TEXHOJOTWH; pPa3BUTHE YMEHHI KPHUTHYECKOrO AaHajiu3a M OLCHKH

JIOCTOBEPHOCTH MOTy4aeMoi HHPOpMaIuu

10

CdopMHpoBaHHOCTH YMEHHI MIPUMEHSITh OCHOBOMOJIArar0II1e
ACTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JIJIS aHAJIM3a U OOBSICHEHUS
(bu3MYECKUX MPOLIECCOB, MPOUCXOAIINX HA 3BE3AAX, B 3BE3HBIX CHCTEMAX,
B MEXTAJIAKTHYECKOW cpesie; NBWKEHHS HEOECHBIX Tel, HBOJIFOIUU 3BE3M U

Bcenennon




HEPEYEHD 2JIEMEHTOB COILEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O

OU3UKE
Kon
Kon .
pa311eJ1a/Te HpOBepﬂeMbII/I 3JIEMEHT COACPKaHUSA
3JEMCECHTA
MBI
1 MEXAHUKA
1.1 KMHEMATHKA
111 MexaHndeckoe JABUXXCHUC. OTHOCHUTENBLHOCTb MEXAHUYECKOT'O
o JBHXXCHUA. Cucrema orcuéra
MaTepI/IaJ'IBHa}I TOYKa.
E€ pamryc-BeKTop:
Fr)=(xlr) ye ) =(2)),
TPaeKTOpII,
HepeMeIleHIe:

1.1.2 - = — - =
Ar=r(t))-r(t)=r,-1=
= (Ax,Av,Az),

IIyTh.
CrnoxeHIe nepeMeIleHHIl:
A=A, + A
CKOpOCTB MaTepHaJ'IBHofI TOYKHU:
_ AF .,
U=— =T, =[U1_.U1_.U_].
At |y -
113

Ax ,
v,=— =1X,. AHAJIOTIYHO v, =YV,, U.=Z/
At )yp :

CrnoxeHHe CKOpocTell: 6, =0, + 0, -

Beluncnenve nepeMeneHrs 1 MyTH MaTepUAIbHON TOYKH MPH

NPSMOJIMHEHHOM JIBUKEHUU BJIOJIb OCH X MO TpapuKy




3aBUCUMOCTH V(1)

. . _Ap
YCKD[}EHIIE MaTepHAaJIBEHOI TOYKIL a = —L =u. = [H
=0

At
114
Au . \
a, = =(v,),". aHAOTI4HO a, = (v, )", a.=(v.)"
ﬁf s d L - S
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + vy,t
X(t)
0
+
1.1.5

[0)

Uy (t) — vy, = const

(t)




0x

const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:!

at

x(t)=x,+u, t+

v (t)=u, +at

a,. = const

l N
UE.T - L].:LT = 2'{".': ["“’-2 _"“’-1)

HPII JBILKEHIII B OTHOM HANPAaBICHII IIVIE S = 2+ =

1.1.7

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Mo o

(@] Xo ‘t—

JIBuxkenue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:




x(t) =x, + Uyt =x +U,cosa-f

-

Uc,1r+g‘T—1 + Uy sina- r—%

v (t)=v,, +g t=v,sino— gt

g.=0
g, =—8= const

f
|-
{u ()=v, =v, cosu
{

1.1.8

KpuBonunerinoe npuxenue. [[BukeHue MaTtepuaibHOM TOUKHU
10 OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHUH TOUKH I10 OKPYKHOCTH
21

=—=2
w T Y

2




2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

uc

R
. [lonHoe yckopeHne MaTepraibHON TOUKH

TBépnoe TCJIIO. HOCTyTIaTeJ'ILHOe " BpalllaTCJIbHOC IBUKCHUC

1.1.9 }
TBEPIOTO TENA
1.2 JUHAMUKA
WNuepuuaneubie cucreMbl orcyéra. IlepBbiii 3akoH HproTOHA.
Lzl [TpuHnun oTHOCHTENBHOCTH [ anunes
1.2.2 Macca tena. [InoTHOCTH BelecTBa:




©
I
<I3

A

Cuna. [IpuHun cyneprno3uuuu CUiIL:

-

FpaBHOAeﬁCTB =F +F+..

- -

paBHOJECHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: s marepuanbHoit Touku B UCO

>
-

F;, = may




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
I Fy
195 Tpetnii 3akoH HproTOHA 117191 MaTepUaibHBIX TOYEK:
Fip = =Fp




12

21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHJIBI IPUTAKCHHUA

TOYEYHBIMUA MacCaMy paBHBI
mim;

F=6—p

MEXIY




CI/IJIa TSIOKCCTU. I_ICHTp TSOKCCTHU TeJ1a. 3aBI/ICI/IMOCTI> CHUJIbI
TAKCECCTHU OT BBICOTHI h HaJ IIOBCPXHOCTBHIO IIAHCTBI paI[I/IYCOM
RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
E, = —kx
F
127 "
—kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbXKEHUS:
Erp = uN
F
D
UN
1.2.8
Cuna TpeHus MOKos:
E, < uN
F
p
<
UN




Koaddurment tpenns

JlaBieHue:
N
P=%
S
1.2.9
F
1
1.3 CTATHUKA
o
F
MOMEHT CUJIbI OTHOCUTEIHFHO OCH BpPAICHHUS:
M| =Fl, rae | — nnedo cuiibt
F
131
F
OTHOCHUTEIIFHO  OCH,  Tpoxojsmed  depes  Touky O
MEPIICHIUKYIIIPHO PUCYHKY
1.3.2 Ilentp macc Tena. LleHTp Macc CUCTEMBI MaTepUATIbHBIX TOUYCK:




>

LIV

- -

myry + myry+...

m; + my+...




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
LHEHTPp MacCC T€JIa COBIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

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

1.3.3 _ _
|E+F,+...=0
HHHPar##
3akoH Ilackains
1.3.4
JlaBnenwue B xxuakocTH, rmokosmeiicsa B UCO:
P =po + pgh
HittPartttttt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#HHPar#ti#
1.3.6

Apx




BBITCCH

CCJIK TCJIO U ) KUJKOCTB IIOKOATCA B HCO, TO

FApx = ng/BbITECH

Apx

pgV

BBITCCH

VYcioBue miaBadus TeN

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HEHPar#H#
14.1

HNMiynsc MmaTepralbHON TOUKU:

p=mv




NMmynsc cuctemsl Te:

P =D +p2+

HEHPar#H# 1
1.4.2




HEHPar#H#
1.4.3

3aKOH U3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UICO

- -

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -




1BHEIITH

At

2BHEIIH

At

B ICO , eciu

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




A(

, €CITN

- >

FlBHeLLIH + FZBHemH+- e




1BHEIIIH

2BHENH

PeaxkTtuBHOE NBUXKEHUE

F
\‘fgx‘

HHPar###

144 PaGota cuibl Ha MaJIOM HEePEeMEICHUH:
A= |.EE'| |A7|-cos o= F, - Ax
{;

1.4.5 0}

MOIIHOCTh CUIBI:

€CJIN 3a BpeMs




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

p=24
At Ar—

=F-p-cosa

1.4.6

Kunernueckas sHeprus MaTepuaibHOM TOYKHU:

KHH

mv

2m

mv?  p?

EK]/IH =

2 2m




3aKOH U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMBL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

[ToreHManbHas 3HEprus:

JJIA MOTCHIUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

ImoreHIg

210TeHI

AE

MOTEHI]




HOTCHHI/IaJ'IBHaﬂ OHEPIusa MaTCpPIaJIBHOfI TOYKH B OJHOPOAHOM
ITOJIC TAXKCCTHU .

EI'IOTeHu =mg h

E
MOTEHI]
mgh
HOTCHHI/IaJ'IBHaﬂ OHEPIruAa ynpyro I[e(bOpMI/II)OBaHHOI‘O TCaa.
g _ kx?
NoTeHL, — 2
E

TOTEHI]

kx

1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXAHUYECKON SHEPruu:




Enex = Esum + Emrex—m,
B IICO AEex = Agcex HEMOTEHLL CHI
B IICO AE,;:x = 0, €ClIH Aszcex renoresm caz = 0

1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

["apmoHMueckue Koyebanuss MaTepualbHOW TOUKU. AMIUIUTYAA
u ¢aza konebanmii. KunemaTnueckoe onvcaHue:

x(7) = Asin| @r +o, ).

v (5) =x.

alf)=(v,), =—e'x(f) =a +a'x=0,
IJIe X - CMEILIEHUE U3 PAaBHOBECHS.

JlnHaMu4yecKoe ONucaHue:

ma, = —kx,
ma
X
—kx,
rie
k = mw?
k
mam
2
. 9TO 3HAYHT, YTO
F, = —kx.




—kx.

DHepPreTH4ecKoe ONMMUcaHue (3aKOH COXPAHCHHSI MEXaHHUECKON
SHEPTHH):

1:U+£_rm§m_m _

2 2 2 2

CBsi3b  aMIUTUTYZABl KOJICOAHWH CMENICHUS MaTepUaIbHOM

TOYKH C aMINIUTYyAaMU KoeOaHui eé CKOPOCTH U YCKOPCHUA:

Upee =04, =04

ITepuon 1 yacToTa KojieOaHUH:

r=2r_1
] v

[lepuon wmaybix CBOOOJHBIX KOJIEOAHMM MaTEMATHYECKOTO

MasiTHUKA!
15.2 i
I'=12m |—
g
[Tepuoxa cBOOOIHBIX KoeOaHUI NMPY>KUHHOTO MasiTHUKA:
m
T=2n =
153 Breinyxaennsie konebanus. Pesonanc. PezonancHas kpupas
ITonepeunsie " IPOJOJIbHBIE BOJIHBI. Ckopoctb
pacnpoCcTpaHEHHS U JIMHA BOJIHBI:
v
A=vT =—
v
154




Wutepdepennyst u audpaxiust BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenu cTpoeHus ra3oB, >KUAKOCTeH U TBEpAbIX Tend. IlycThb
TepMOAMHAMHUYeCcKass cucrema (Tteno) cocrour w3 N
OJIMHAKOBBIX MOJIEKYJ1. Tor/ia KoJIM4ecTBO BEIIeCTBA
N m
TN w
Vv
211 N




YIS

— 4ncio ABOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BEeLIeCTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA

213 B3auMmopeiicTBue yacTuil BelecTBa

2.14 Huddysus. bpoyHoBckoe qBUKEHHE

2.15 Mogens naeanspHoro raza B MKT
CBs3b MEXIY JTaBICHHEM U CPEAHEH KUHETHYECKOW HHEeprueit
MOCTYTATEILHOTO TEIUIOBOTO JIBMKCHHS MOJICKYJI HICATbHOTO
rasza (ocHoBHoe ypaBHeHue MKT):

2.1.6

1 (me*| 2 —
p=-myw'="n-| ———|="n-g__
|72 )73 e




rae m0 — Macca OJTHOI MOJIEKYJIbI,

N
"=y
n
Vv
N

- KOHIIEHTpPAIUS MOJICKYJT

2.1.7 AoGcomoTtHas Temneparypa: T =t +273K
CBs13b TEMIEepaTyphl ra3a co CpeJHEH KMHETUYECKOM sHeprueit
MOCTYNATEIBbHOTO TEMJIOBOIO ABM)KEHHUS €r0 MOJIEKYJIL:
{ 2
218 | a7 | 3kr
L2 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TEPMOIAUHAMUKE:




VpaeseHHe MeHeneeBa — KianeHpoHa
BeIpakeHH: 114 BHYTPeHHEH JHEPTHH

VpapneHne MeHueneepa — KiamneiipoHa (IpHMeHIIN

3arncia);

oV =""RT =vRT =NkT, p=PRL

K K

BHPE.H{EHIIE RIRIE:| BH}?TPEHHEﬁ JHEPI'HI OIHOATOMHOTO

raza (IpIMeHIIMEIE (DOPMBI 3aIIICH);

3

U=3vrRr=3mkr =31
2 2

3
—RT =vc,T=—pV
21 Y

2111

3aKkoH I[aJ'IBTOHa AJI1 1aBJICHHUA CMCECHU Pa3pCKCHHBIX I'a30B:

P =D +p2+




2.1.12

N3omporeccsl B pa3peXEHHOM Ta3e € IOCTOSHHBIM YHCIIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

P_
T = const
T
p
const
u3obapa (p = const):
v = t
T = cons

const




I'padmaeckoe mpenacrapaeHue nzomnpoieccos Ha pV-, pT-u VT-
JTiarpamMMax.

OObeIrHEHHBI ra30BbIA 3aK0H:

pvV ;
T = cons

pVv

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCBIHIeHHI)IC n HCHACBIIIICHHBIC Imapsl. KaugectBennas

3aBUCUMOCTDb INIOTHOCTH W HAaBJICHHUA HACBIIICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCUMOCTb OT O0BbEMa HACHIIMIEHHOTO
mnapa
Brnaxxnocts BO3yxa.
OTHOCHUTENbHAS BIAXKHOCTD:
_ Prapa(T)  Prapa(T)
? DT Pracomapa(D)
¢
2.1.14 =

HaChIIIapa




M

M

M

M

mapa

HaChIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: HUCIIApCHUC U

2115 KOHJICHCAIIHS, KHITCHUE KHIKOCTH

2116 V3MeHeHre arperaTHbIX COCTOSHHUI BEIeCTBA: IUIABJICHUE U
o KPUCTAJTU3AITAS

2.1.17 [TpeoOpaszoBanue 3HEPTHH B (PA30BBIX MEPEX0Oaax




2.2

TEPMOAMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpeHHss sHEprus

Temnonepenaya kak cnoco® M3MEHEHUS BHYTPCHHEW SHEPTHH
2.2.3 06e3 comepiieHuss paboTel. KOHBEKIMS, TEIIONPOBOJHOCTD,

U3JTy4YCHUE

KosmgecTBo TEIIOTHI.

VY nenpHas TEIII0EMKOCTb BEIIECTBA C:

Q = cmAT

2.2.4

Q

CMAT

VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TeroTa miasiacHus A: Q = Am.

VY nenbHas TeIioTa cropanus Toruea g: Q = gm

DnemMeHTapHasi paboTa B TEPMOJMHAMUKE:

A =pAV

A

2.2.6 -
pAV

Brruucnenne pabotsl o rpaduky npoiiecca Ha pV-auarpamme

2.2.7

IIepBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUyp + Ayp = (Uz — Uy) + Aqy

12




AU

12

12

(U

12

Anma0ara;

Q12 =0= Ay, = (U, — Uy) =AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMble mpoIiecco




[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/:

B Asamr _ Qm-p _|qun| :1_|Qxcm|

MakcumanbHoe 3Hadenue KII1. [{ukn Kapno:
T 1o T,
2.2.10 Mmaxmn =My, = ————— =1-—28_
T Ty
YpaBHeHHE TEIUIOBOTO OaliaHca:
Ql + QZ + Q3+: 0

1

+

2
2.2.11




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpu3auus Tell U €€ MPOSBICHMS. DJIEKTPUUYECKUM 3apsi.
JBa Buga 3apsga. DJIEMEHTApHBIM AJIECKTPUYECKUU 3apsl.

3aKkoH COXpPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

3.1.2

B3aumoneiictue 3apsanoB. Toyeunsie 3apsabl. 3akoH Kynona:
B OJJHOPO/JIHOM BEILIECTBE C JUAICKTPUUECKOM

IMPOHUIACEMOCTBIO

F=k|q1|-|?': — 1 |'f.?1|{?:

£ dnes, 17

3.1.3

BJICKTpI/I‘IeCKOG noie. Ero HeﬁCTBHe Ha 2JICKTPHUUYCCKUC 3apPsabl

3.1.4

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

) F

qnpoGHin/i

pOOHbIH




ITone ToueuHoro 3apsa:

q
E, = kr—2
r
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTtunbl muHuN HanpssKEHHOCTH ATUX TTOJICH

3.15

IToTeH1IMAIBHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIMAIOB U HANPSHKEHUE:
A1z = q($1 — P2) = —qAp = qU.

12

(¢

IToTennmanpHast OHEPIuA 3apsaaa B OJICKTPOCTATUYCCKOM ITOJIC!

W =qo




—AW

ITorenmnuan QJICKTPOCTATHYCCKOI'O IT0JIA:

¢_ﬂ
q

CBs3b HaHpH)I(éHHOCTH noJjis1 U pasHOCTU HNOTCHUHUAJIIOB IJIA

OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojsi: U = Ed

3.16

[TpyHIMI CynepHO3UIINY IIEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBeCHS 3apsA0B: BHYTPU TPOBOAHHKA

ELt=0

E
3.1.7
1
0
, BHYTpHU U Ha IMIOBEPXHOCTH ITPOBOJHUKA @ = const
318 JudnekTpuKky B 3J€KTPOCTaTUUECKOM ToJie. JuanekTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U
C
U
3.1.9
q

SHCKTpOéMKOCTL IJIOCKOT'O KOHJCHCATOpAa:

_ €55 C
= P = &(y




eC

&€

3.1.10

HapaJIJIeJ'IBHOC COCAMHCHNEC KOHACHCATOPOB:

q :q1+q2+...,U1 = Uz :""Cl'[apa.}m_cl-l-cz-l-'"




apaun




ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1 1
U= V14 Uy @1 = @y =g — =+ b
mocJa




T10CiI




SHCPI‘I/IH 3apsHKEHHOI'0 KOHJACHCaTopa:

U CU? 2
Wc=q_=_=q_
2 2 2C

3.1.11 2

qu




Cu

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuja Toka:
=24
3.2.1 A5 0
ITocTossuuEbIM TOK: I = const
Jnst mocrossHHOTO TOKA = It
329 VYcnoBus CymmecTBOBaHUS AIEKTPHUIECKOTO TOKA.

Hanpsoxkenne U u OJIC E

3.2.3

3akon OMa aJ1g y4acTKa Iernu:

U
I=—=
R




BJICKTpI/I‘IeCKOG COIIPOTHUBJICHHC. 3aBHCUMOCTh COIIPOTUBJICHHUA
OIHOPOJHOI'O IMPOBOJHHKA OT €TI0 JJIMHBI U CCUCHU . Y aeneHoE

COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

R
3.24 p
S
I
Ucrounnku Toka. J]C ucTtouHmKa ToKa:
E = ACTOpOHHI/IXCI/IJI
q
3.2.5 E




A

CTOPOHHUXCHJT

BrHyTpeHHee conpoTHBIIEHHE HCTOYHHUKA TOKA

3akon Oma Juisi MOMHOM (3aMKHYTOM) 3NeKTpudeckoi nenu: E

=R + Ir, oTkyzna

Rr
3.2.6
E
E.r
"= R
3 2 7 HapaHHeJIBHOC COCONHCHUC HpOBOI[HI/IKOBZ

I=11+12+..,Ul=U2=.,




1 1 1

R napaJii R 1 R 2

apaul

=—+—+.




HOCHCHOB&TCHBHOC COCJUHCHHUEC HpOBOI[HI/IKOB:
U=UuUl+U2+..,11=12=..,
RHOCJ] = Rl + R2+ "

nocia




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.
3akoH J>xoyns — Jlenia:
Q =I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




3.29

MontHoCTb SJICKTPHUYECKOI'O TOKA:

A4
P=—0 =1U

At Ar—sdl
TerioBast MOIIIHOCTB, BbIAEISIEMAs HA PE3UCTOPE:

p=rr=Y -
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHYCCKUX 3apsa10B B
IMPOBOJHUKAX. MexaHnu3MBI MMPOBOANMOCTHU TBép}ILIX MCETAJJIOB,
pacTBOpPOB u paciljiaBoB OJICKTPOJIUTOB, Ta30B.

[TonynpoBoanuku. [TorynmpoBOAHUKOBBIN U0

3.3

MAT'HUTHOE IT1OJIE

331

MexaHndeckoe B3aMMOJJSHCTBHE MarHMTOB. MarauTHOE TOJIe.
Bektop wmarmuTHOM uMHAyKIMU. [IpuHIMO cynepnosuuuu

MAaTrHUTHBIX ITOJIEH:

- - -

B = Bl +Bz+




JlvHMM  WHOYKOMM  MarHuTHOro mnojsA. KaptuHa nuHH
WHAYKIIMA MarHUTHOTO TOJISI TOJIOCOBOTO U MOJIKOBOOOPA3HOTO

IIOCTOSAHHBIX MarHuTOB

OneiT Opcrena. MarHuTHoe mosie HPOBOAHMKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUW MArduTHOTO TIIOJId JJIMHHOTO

3.3.2
IPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA,
KaTyLIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIeHHE U BEJINYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, TJA€ O — YIoJI MCXKYy HallpaBJICHUEM ITPOBOAHUKA U BEKTOPOM

B




3.3.4

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0L — YTroJI MEX/1y BEKTOpaMu

-

v

1

. I[BI/I)KCHI/IC SapHX(CHHOﬁ YaCTullbl B OJHOPOJHOM MArHUTHOM

IIO0JIC

3.4

OJIEKTPOMATHUTHAA NH/IYKINA

34.1

[ToTok BeKTOpa MAarHUTHON UHIYKILIMH:
® = B,S = BScosa




BScosa

B

7
.
G 72

34.2 SIBnenue snexkTpomariuTHOM UHAYKIMU. D/1C nnaykuuu
3aKOH AIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 E = =
At :
A=)
Xy
ATy,
I
O/1C uHAYKIMH B IPSMOM MTPOBOJAHUKE ATUHOM |,
JIBIKYIIEMCSI CO CKOPOCTBIO
344 N




(;J_Z)

)

B OJJHOPOJHOM MAarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, TJIE 0. — YTOJI MEXy BEKTOpoM B 1 Hopmaibro

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CITH

TO

1

+

| E; |= Blv




Blv

3.4.5 ITpaBuiio Jlenna
NHIyKTUBHOCTD:
. ()
1
L
I
3.4.6
o
, umu © = LI
Camounnykuus. {C caMOMHAYKINU:
AT
5= EL —H
Af—30
DHeprusi MarHUTHOTO TOJIsI KATYLIKU C TOKOM:
W = LI?
3.4.7 L= 2




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

351

2

KonebGarenbupiii  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeHBHOM KOHTYpEC:

|a
L’M =q, = O €08 ( 3 + @) =1, cos( ot + )
®opmyna Tomcona:

T =2nVLC

LC




, OTKyJ1a

2m 1
w=—=—
T LC
w
-
2

LC

CBs3b AMIUIMTYABI 3apsaga KOHACHCATOpa C aMHHHTy,I[Dﬁ CHJIbI




TOKa IIpU CBO60,I[HI>IX SJICKTPOMArduTHBIX KOJICOAHHSIX B

nacaJbHOM KoJiIe0aTeIbHOM KOHTYpC:

gm =

C}]

3aKkoH COXpPAaHCHUA OHEPrud B HACAIIBHOM KoJIEOATEIbHOM

KOHTYpE:
3.5.2
3.5.3 BbIHYXI€HHBIE 3JIEKTPOMarHUTHBIE Kosiebanus. Pesonanc
[Tepemennsiii Tok. IlpousBoacTBo, nepenaya U morpediieHHe
AIEKTPUYECKON SHEPTUU
3.54 . . . .\
cus LI CcU- LI
+ = R = TR — const.
2 2 2 2
CBoiicTBa SJEKTPOMArHUTHBIX BOJH. B3ammHas opueHTanus
BEKTOPOB B JIEKTPOMarHuTHON BOJIHE B BaKyyMe:
E1lBlc
E
1
355
B
1
c
3.5.6 [Ixana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue




SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6I>ITy

3.6

OIITHUKA
36.1 [IpsamosinHENHOE pPACIPOCTPAHEHUE CBETAa B  OJHOPOAHOMN
cpene. Toueunblid uctouHuk. JIyd cBeta
3aKOHBI OTPa)KEHUs CBETA.
a=f
a
3.6.2
alp
TTT7 77777777
3.6.3 [TocTpoeHne n300paKeHHIA B IIIOCKOM 3epKae
3aKOHBI PEJIOMIICHUS CBETA.
[Ipenomnenue cBera:
nqySina = n,sinf.
1
sina
3.6.4 _
2
sinp.

AOGCOIOTHBIN MOKa3aTesb MPETOMICHHUS:
c

Nagec = v




abc

OTHOCUTENBHBIN MMOKA3aTENb NPETOMIICHHUS:
ng 1M

nOTH
1 V2

OTH




XoJ1 Ty4deit B Ipu3Me.
VI =Va. Mty =Tt
CooTHOIIEHHE YacTOT U COOTHOIIEHHWE JJIMH BOJH IpH

NNepexoac MOHOXpOMATUICCKOTO CBETA YCPE3 I'PaHULLY pa3aciia

JIBYX ONITUYECKUX CPEII:

3.6.5




ny<ny ny

[TonHoe BHYTpeHHEE OTpaKEHHUE.
IIpenenbHblii yro MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Sinay, = —=—
Norn nq

Sino.




CoOuparomue ¥ pacceWBarolIye JIMH3bI. TOHKas JIMH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAsA CHJIa TOHKOH JIMH3HI:

D= 1
F
D
3.6.6
F
1
dopmyiia TOHKOH JTMH3bI:
1 4 1 1
d f F
3.6.7




VBenuueHue, JapaeMoe JIMH30M:
h

H

| f |
d




| fl

d T

A

F\ h
f

o

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
DO = F =—0,
D







| i

Xona syya, IpOoILIEIIEro JIMH3Y MO0 IPOU3BOJIbHBIM YIJIOM K €€
rIaBHOM onTHueckoi ocu. [locTpoenne n3o0paxkeHuit TOUKU U

OTpe3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U HX

cucreMax
36.9 dotoanmapar kak ontuyeckuid npubop. ['1ma3 kak onTuyeckas
o cucreMa
Nurepdepentiusa cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOI0IeHUS MaKCUMYMOB u MHUHHMYMOB B
UHTEp(PEPEHITMOHHON  KapTHHE  OT  JABYX  CHH(A3HBIX
KOT€PEHTHBIX UCTOUYHUKOB:
3.6. )
MAKCIIMYMET — A=2m—, m=0,1,£2,+3,,
2
v
MITHIIMYMBT — A=(2m+1)=, m=0,£1,£2,%3,
2
Hudpaxkmus cBera. [udpaxuuonHas pemérka. YcioBue
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB MIPH HOPMAaJIbHOM IaJICHUU
MOHOXPOMAaTHYECKOTO CBETa C JJIMHON BOJIHBI A Ha PEMIETKY C
nepuojoM d:
36.11 dsing, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®N3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M

411 I'nnore3za M. ITnanka o kBantax. ®opmyna [Inanka: E = hv

®oToHbl. DHeprus GpoToHa:
E=h="Cc
=hv=—=pc

E

4.1.2
hv




pc

hc

Nmnynsce potona:

hv




413 ®oroaddext. OnbiTel A.I'. Ctonerosa. 3akoHsl hoTorhdexTa
Ypasuenue DiiHiTeiHa g Gotosrddexra:
Eporona = ABBIXOJA + Eiyumax,
¢doToHa
ABbBIXOMa
+
4.1.4
KHHMAX
rie,
hc
Ec])OTOHa hv = 1’

(oToHa




hv

hc

BbIXOJIA

Kp

Kp

ABbIXOAa = thp =

hc

A

Kp




hc

2
mv-max

Exuumax = 2 = eUsyy

KHHMax

mv

max




3an

415

JlaBaeHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MTOBEPXHOCTh U

Ha MOJIHOCTBHIO MOIIOMA0IIYHO ITOBCPXHOCTDH

4.2

OU3NKA ATOMA

421

IInanerapnas mozens aroma

4.2.2

[Tocrymarel bopa. M3nydenue u moriomeHne (GpOTOHOB IMpHU

nepexoae aroma ¢ OJHOI0 YPOBHS SHEPTHUU HA ,I[perﬁI

hv =h—c=

i -
“mn

E,—E

™

4.2.3

JluneituaTeie CIIEKTPHI.

CriexTp ypOBHEH 3HEPTrUU aTOMa BOAOPOA:

_ —1369B

i

E

"

, =123, _.
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas monens siapa IeiizenGepra — MBanenko. 3apsn

saapa. MaccoBoe unciio sipa. M3otomnsl

4.3.2

PannoakTMBHOCTB.
Anbda-pacnan;
A A4 4
-X—>5Y+ 5He

bera-pacnan.

DNEeKTPOHHBIN B-pacnai;
A A 0 ~
s X—= Y+ je+v,

[To3uTponHsIii B-pacnan:

A A [
XY + €TV,




I'amma-u3nydyenue

3aKOH paJIMOaKTHBHOIO pacraa:

-t
N(t) = Ny % 2T

N(t)

4.3.3

ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SnepHbie peakuuu. [lenenne u cuHTe3 suep




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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