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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero oOluero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueonoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aAMIX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmcsi, KOTOpble HEOOXOAWMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemHero oOmero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o Gpu3nKe Ha YpOBHE CpPEIHETO 00111ero o0Opa3oBaHus Ha yriIyOJaéHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yueOHoro npeamera « @u3uka» Mo rogam o0ydyeHus..

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXHOCTH [UISl pEaju3alMM  Pa3IMYHbIX METOJINYECKHUX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3uku
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl 1O (PU3UKE JOKHO OBITH MOCTPOCHO HA
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHMYECKOTO OSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcss b0 B koHle 10 u 11 kmaccoB, nubO mocie MEepBOrO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). Ilpu 3ToM mox paboTamu NpakTHUKyMa MOHMMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIeseTCs PEIICHUIO0 PACUETHBIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasfiena Kypca, TaKk U HUHTErpupys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEJH JIJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKU JOIDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JlemoHCTpanoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 000OpynOBaHME JI YYEHHYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUHU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHUS MaTepUU U PYHIAMEHTAIIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
¢uznyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTUYECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3aJadyd, B TOM YHUCIE 3aa4 WHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyecKux OSKCIEpUMEHTOB, aHajiW3a U HUHTepIpeTauud HHGOpMaLH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
poBeNeHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi jgabopatopueit o ¢usuke. [IpuMepsl usmepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTHYECKHX XapAKTEPUCTHUK
JBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy NaIbHOCTBIO MOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbsHbpie cucTteMsl orcuéra. IlpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHWE B MHEPLMAIILHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHYECKME MPOLECCHL: KPOHIITEMH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBanue KpOHIUTENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIbHBIX TOUEK. Teopema O IBH>)KEHUU LIEHTpa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cunsl Ha MajqoM M Ha KOHEUYHOM MepemMeleHuu. |'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[ToteHuuanpHast SHEPTUS YIPYTro AePOPMUPOBAHHON Mpyx uHBL. [loTeHnanbHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTHH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eCcKkre yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: JBHKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M NOTEHLUAIBbHOW DHEPrUi IpU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmnybca Tejia 1o TOpPMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIILHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CUITBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHUS] COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHUe MenpaeneeBa—Kianepona u BbIpaKeHHE JUIsi BHYTPEHHEHW DHEPIUM.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoamyecTBo TErIoThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHWIH3AIUS «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTHIIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAENbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue 1 kKoHieHcanud. Micnapenue v kuneHue. Y aefibHas TeroTa
napooOpa3oBaHusl.

HaceimienHble ¥ HeHachleHHbIE Mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedbopmaru TBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUn B (Pa30BbIX NMEPEXOIaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyecknue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHus.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U  MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsix€anocts  anektpuueckoro  moinsa.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Iapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coennuHeHUE KOHIeHcaTopoB. [locnenoBarenbHoe COeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO M JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS IJIs pE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TaIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMme. CBOICTBA AJIEKTPOHHBIX ITyYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYMPOBOJHUKOBBIE TNPUOOPHI: TUOJ,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COINPOTUBIICEHHUS  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHUYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, ITUPPOBas 1a00paToOpusI.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl ¥ MX MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3IHEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAJIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHuUs MmyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SlBnenHue HNEeKTpOMarHUTHOW MWHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOMU/I, 3alllUTa OT JIEKTPU3ALUK T MPU IBUKEHUU B MAarHUTHOM T10JIC
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntya U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS PHEPTUH MPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KoJeOaHHl Ha yIpyroM MojBece.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIA TIEPEMEHHBI TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakims.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHru4ecKue YCTpPONCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas muH3a. DokycHOe paccTosiHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWENIIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas pemérka. YCJIOBHE HaOII0ICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOSIPU3AIUU CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenne IiMHbI CBETOBOM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpaszoBanusi  JlopeHia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHU4ecKHe YCTpOWCTBA M TEXHOJOTHMYECKHE IMPOLIECCHI: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CrosneroBa. 3akoHbl hoTtorddekra. YpaBHeHUe
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyo mnoBepxHocTb). Omeitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonuel ne bpoia. J{nuHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeaeaéHHOCTEN
['eitzendepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CHEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  TMOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIBI TOKA Yepe3 CBETOAUOJ OT HANPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomienre (GOTOHOB MpH MEpeXoe aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunpl cnexktpoB. CiekTp ypoBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JInHeHyaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJOPOAA U M3MEpPEHHUE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I aMmma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccl sapa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTUYECKHE IIPOLIECCHI: TO3UMETP, KaMepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM J03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKHUX OOBECKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTouHuk sHepruu CorHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXACHUU U 3Boonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKCHUHN IS ONPEACIICHUS TOJ0KEHUS HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

DOu3nvecKuil NPAKTHKYM.

Crnioco0b1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCTIOI30BaHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O0o0maromee NOBTOPEHHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax JesTeIbHOCTH YeTIOBEKA, POJIb K MECTO (DPU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMATHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JOBW)KCHUSI B JKUBOW MPUPOJAE, OKOJOTHMUYECKHE PHUCKA TPU IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUs KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIN aHaU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKAa, WHIYKUMWOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIE€PHAs SHEPTETUKA U HKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pPacIIUPEHHE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJCHCTBOBATH C  COLIMAIBHBIMHU  HHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, TOCTHKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OPa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3HUUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBnie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKH TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th Hay4YHON TEPMUHOJIOTUEH, KIFOUYEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JINYHbIX METOI0B NTO3HAHMS;

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

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJU3UpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

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

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBIATh OOUIEHHE Ha YypokKax (U3UKH M BO BHEYPOUHOM
JeSITEIIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHINBUTY aTbHOM
paboTHI;

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

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

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

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH TIO3HABATEIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBECTCTBUC PC3YJIbTATOB LCIIAM,



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o06ydenus B 10 knacce npeMEeTHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIICH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (PU3MUECKON TEOpHH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MO/IesIel (PU3NUYEeCKUX TEN U POIECCOB
(sBeHUI): MHEpIUalIbHas cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JACTHM) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEpruM,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HUMITyJIbCA M MEXaHUYECKOH
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManvi Npy>KUHBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD JJICKTPUUECKOTO TOJIS, HAMPSIKEHHOCTD TMOJIS TOUEUYHOTO
3apsiia WIK 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, HUcCrapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BETUYUHBI OT
JPYTOH ¢ UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTed  HM3MEpPEHU, JenaTh  BBIBOJBI IO  pe3yJbTaTaM
UCCIIEJOBAHUS;



IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCIIEOBATENbCKOM M TPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBEYawlleld TpeOOBaHUAM 3aJadH,
IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPHU MCHOJIb30BAaHUM MAaTEMaTHYECKUX METOJOB pEIIEHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pE3yIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAK)KE UHTErpaluu 3HAHUU U3 IPYTHUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>KJIEHUH ¢ ONOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, NMPEACTABICHUH O pallMOHAILHOM
MPUPOAOTIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJAEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO W  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIONTUXCS YMEHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUYEeCKUX TEN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKHE KOJIeOaHMs, MaTEeMaTUYCCKU MAasTHUK, WIACATbHbBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiA[pa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUaIbHOM  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHS



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
OWHIITEHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBWXKYILNAS CUJA, HHAYKIUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUs  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMma-u3iaydeHue saep, Pu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHaTu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE INIOCKUM 3€pKaJloM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpeje; ABMKEHHSI HEOSCHBIX Tell, DBOTIONNH 3BE3/] 1 BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN, NPHU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BeTMYMH B BHUAEC TpadukoB ¢ yd€ToM abOCOIOTHBIX
NOTPEUIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI 10  pe3yjibTaTam
UCCJIeI0BAHNUS,



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOJTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUU;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESABHO 3a/laHHOU
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOAOB pEIICHHs 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpallii 3HAaHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUAIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKd M TEXHOJOTMH J[Uid JaJIbHEHIIEr0 pa3BUTHUA YeJIIOBEYECKOrO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMALUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYyMIbl, PALIMOHAIBHO PACIPEACTATh AEATEIbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3/ie/ioB U TeM undpoBbie
Ne ni/mm P Konrpoabnsie | IIpakTuyeckue (1upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
11 Marmutioe oe 14 https://m.edso00.ru/39859ef1
bubmuorexa [JOK
1.2 1 1
DUICKTPOMATHHTHAS HHAY KIS 3 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bu6mmoreka [IOK
21 Mexareckue kosebais 10 https://m.edso00.ru/39859f1
bu6nmoreka [JOK
2.2 1
DIICKTPOMArHHTHEIC KONCOAHHS > https://m.edso0.ru/39859ef1
MexaHn4eCcKHe U JIEKTPOMArHuTHbBIE bubnuoteka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859f1
bu6mmoreka [IOK
24 25 1
Omrika https://m.edso0.ru/39859ef1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1

Uroro no pazgeny
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Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyaapHO-BOJIHOBOU AVaIIN3M 15 bubmorexa LOK
' PHyCKy AP Y https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
H3HKa aToMa > https://m.edsoo.ru/39859¢ef1
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Htoro no paznemny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
0 VISHICCITHI TpAICTHEYM 0 6 https://m.edsoo.ru/39859ef1
Hroro mo pazneny 16
Paznesn 7. OBOBIIAIOLIEE TIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnorexka [JOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.edso0.ru/39859ef1
u3ydeHun kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
bu6mmorexa [IOK
P 10
C3CPBHOC Bpent https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudgposbie
Tema ypoka KonTpoabubie | IlpakTnueckue bp
n/n Bcero u3ydyeHusi = odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 ®dusnka — pyHIaMeHTallbHas HayKa O 1 Bbu6mmoteka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTOA O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHS B MPOIIECCe
3 n03Ha11:I/I;I IPUAPOIBI pHa6J'II(l)3I[eHI/Ie u 1 Bubmiorexa OK
PHPOZBL. https://m.edsoo.ru/34c49931
SKCTIIEPUMEHT B U3HKE
4 Crnioco0bl u3mMepeHus HU3nIecKux 1 bubnnorexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOconroTHAs 1 OTHOCHTEIIbHAS
5 MTOTPEITHOCTH U3MEPEHUI 1 bubmorexa HOK
p p https://m.edsoo.ru/7f18fda3
(UBUYECKUX BEITHYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTo pusuku B hOpMUPOBAHUH
6 COB qu;HHoﬁ Haq}tnfoﬁ IIZa THUHBI 1 bubmorexa [OK
p Y . P https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKOHN AESITEIBHOCTU
N7t
Mexanunueckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTENIHLHOCTh 1 but6mmoreka [IOK
MEXaHMYECKOro aBmxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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Panunyc-BekTop MarepuaibHOM TOYKH,
€ro NpoeKLHU Ha OCU KOOPAMHAT.

8 Tpaektopus. [lepemenienue. bubamorexa LIOK
https://m.edsoo.ru/30a108a5
CxopocTth. X mpoekiuu Ha ocu
KOOpJMHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE

9 neuxkenue. ['padhuyueckoe onucanme bubnmnoreka HOK
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edsoo.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue nepeMenieHnii u bubmmoreka [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 IPSIMOJIMHEMHOT O ABM)KEHUS C buomoreia LIOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX rpapuKu

14 JBm>xeHue temna, OpOIIEHHOTO MO/ bubnuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHOE nBUKEHUE.

JIBrKeHHE 110 OKPYKHOCTH. YTJI0Bas
. bubnuoteka [JOK
15 W JIMHENHas ckopocTs. [leproa u

yacrtora. [{eHTpocTpeMuTenbHoe U
HIOJTHOE YCKOpEHHE

https://m.edso0.ru/33196fbe
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KonTponbhas pabota no teme

bubnunorexa LIOK

16
"KunemaTtuka" https://m.eds00.ru/1242f32e
ITepBbrIif 3akoH HproTOHA.

17 NuepumanbHble CUCTEMBI OTCUETA. bu6nmoreka [IOK
[Tpunin oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA

18 Cuita. PaBHOJIGHCTBYIOIIIAS CHJIA. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837

19 Bzaumopeiicteue Ten. Tpernit 3aKoH bubnnorexa [JOK
Herorona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTIEpIIO3UIIMU CHUJL.

20 P:me}IIIHe 323] aqua i I:/IMGHGHI/IG bubmmorexa [JOK

g P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U buGnuorexa [IOK
N P https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl

99 Cuiia TSKeCTH U yCKOPEHUE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

93 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubmmnoreka HOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/Oae2cd84
Cuina tpenust. [Ipupoaa v BUAbI cui

P PHp bubmuoreka [{OK
TpeHus. JIBUKEHUE B KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpensl

https://m.edsoo0.ru/2cb29676
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Hasnenue. 'mapocrarnyeckoe

bubnunorexa LIOK

26 nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTymarenbHOE U BpaliaTelIbHOE bubnmnoreka HOK
JIBUKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e
28 MOMEHT CujIbl OTHOCUTEILHO OCH bubmuorexa [JOK
BpauieHus. [1nedo cusl https://m.edso00.ru/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K
29 TBepaoMYy Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
VYciioBus paBHOBECHS TBEPIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubnunoreka LIOK
30 Pemterme saza+ https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Iunamuka. Ctatvka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HMitynsc MaTepUallbHON TOYKH,
CHUCTEMBI MaTepHUAIIbHBIX TOYEK.
32 LenTp Macc cucTeMbl MaTepHAIHHBIX bubmmorexa LIOK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBHKEHUU LIEHTPA
Mmacc
NmMnynbc cuibl ¥ U3MEHEHUE
33 UMITYJIbCA Tella. 3aKOH COXPaHCHUs bubmorexa LOK
https://m.edsoo.ru/13f0a221
uMITyJbca. PeakTuBHOE IBUKEHUE
MoMeHT uMItysbca MaTepUaIbHON
34 Touku. [Ipencrasienue o coxpaHeHuu bu6muoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
MOJIAX

https://m.edsoo.ru/d6532eb9
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bu6nmmoreka [IOK

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
PabGora cunbl Ha MaioMm U Ha
36 KOHEYHOM IIEPEMELICHUH. Bu6muoteka [JOK
I'paduueckoe npencraBaeHne pabOTHI https://m.eds00.ru/913974c7
CHJIbI. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 06
37 M3MEHCHUH KHHETUYCCKOM YHEPTHH bubmorexa HOK
B p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOM TOYKH
[ToTeHIMaIbHBIC U HETTIOTEHITUATIbHBIC
38 cwibl. [loTeHIIMAIbHASA SHEPT U Bubmiorexa OK
' prit. https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
39 U3MCHCHUEM MEXaHUYECKOM SHEPruu bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHHYECKON SHEPrUur
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
40 N EIZIHGHI/IG Bey Hp}J"IJ'II/I JUTS MieabHOM bubmorexa LOK
P PHY https://m.edso0.ru/f30f43b6
KUJKOCTH
41 KonrtponbHas padora no reme bubmmnoreka HOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npenacraBieHuii o npupoe
42 Ter10Thl. OCHOBHBIE MOJIOKEHUS but6mmorexa [IOK

MKT. uddy3us. bpoyHosckoe
JIBIDKEHUE

https://m.edsoo.ru/b0a4445f
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CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPALIX TeI. XapaKTep ABKEHUSI U bubmorexa LIOK
PABIX TEIL AGPAKTED X https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YaCTHII BEILIECTBA
Macca u pazMepsl MOJIEKYJI (aTOMOB).
44 KomnuyectBo BemectBa. [locrosinnast bubnnorexa LHOK
m ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBecHE. bubnuoreka [JOK
[IIxana [Henbcus https://m.edso0.ru/0070d493
bubnunoreka LIOK
4 P
6 Cletme sajat https://m.edsoo.ru/1531aba5
. bubnuoreka [IOK
47 %1 T
FICAIDHBIH Ta3. & A30BRIC 3AKOMbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnorexa [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMiiepaTypa. 3aKoH bubmmoreka [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporecchl B ueanbHOM rase ¢ bubmmoreka IIOK
MOCTOSIHHLIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmaeckoe mpencrasienne
51 I/ISOE) OIIECCOB: ieiTe Ma, U30Xxopa bubmorexa HOK
pont ' pMa, pa, https://m.eds00.ru/1344327b
u3obapa
bubnmorexa LIOK
52 O MKT
CHOBHOC ypABHCHHC https://m.edso0.ru/c8094721
but6mmoreka [IOK
53 P
Cletme sajat https://m.edsoo0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TEPMOJIMHAMHUYECKOIN CUCTEMBI CO https://m.edsoo.ru/c38af875

CpPEHEW KUHETUYECKOHN SHEpruen
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IMOCTYNaTCJIbHOI'O TCILJIOBOT'O
JBMOKCHMS €€ YaCTHI]

55 O000I11IeHNE U CUCTEMATU3ALUS bubnunorexa LIOK
sHaHu# 1mo Teme "OcuoBel MKT" https://m.edso0.ru/09d12fd8
56 KoHnTtponbHas pabota 1o teme bubnmnoreka HOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmomnHaMuueckas cucTema.
3ananue BHEMHUX yciunoBuit s T /1
cucteMbl. BHenHue u BHyTpeHHUE
57 napametpsl. [lapametpsr T/l cuctemsl bubmmorexa [JOK
P pI- 21ap P https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAUCHUS BEIUYHH,
ONUCHIBAIOIIUX €€ HA
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.
58 Camonpou3sBosibHas penakcarus T/] bubmorexa HOK
P P ! https://m.edso0.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopenps nueaabHOro ra3a B
59 TEPMOJUHAMUKE. Y CIOBHUS bubnuorexa [TOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJIENN
VYpaBaenue Mengeneesa-Knaneiipona
60 U BEIpAKEHUE JUIS BHYTPEHHEH bubnnorexa [IOK
P a yIp https://m.edsoo.ru/bal178d0
SHEPTUU
Bripaxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'O MIEAJILHOTO ra3a. bubnunorexa LIOK
KBasucratnueckne n HeCTaTHUIECKHUE https://m.edsoo.ru/acscacls
MIPOIIECCHI
62 DneMeHTapHas pabora B bubnuorexa [JOK

TCPMOANHAMHUKE. Brruncienue

https://m.edso0.ru/741d5738
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paboThl o rpaduKy npoiecca Ha pV-
arpaMme

Temnonepenava kak croco6

bub6nmoreka [IOK

03 H3MCHCHHs BiyTperHei sneprin T/1 https://m.eds00.ru/3d734561
CHUCTEMBI 0€3 COBEpIICHUS padOThI

64 KonBek1us, TemIonpoBoJHOCTb, bubnmnoreka HOK
U3JIy4eHHUe https://m.edsoo.ru/157b54cd
KonnuecTBo Terminotel. TemioéMKocTb

65 TeJa. Y IeabHas U MOJIsIpHas bu6nmorexa LIOK
TEIJIOEMKOCTH BEUIECTBA. Y ACIIbHAS https://m.edsoo.ru/7ba67355
TEIUI0Ta CrOPaHUsl TOILJIMBA

66 Pacuér konudecTBa TEIUIOTHI IPH bubmmoreka [JOK
TemIonepeaye https://m.edsoo.ru/ldb5ad4e

67 [TonsTHe 06 aquabaTHOM mporiecce. bubmmoreka [JOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonmnuectBo Tennotel u paboTa Kak

68 MEpPbI U3MEHEHUS BHYTPEHHEN bubmorexa LOK

https://m.edsoo.ru/b047alcd

sHepruu T/l cucremsl
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmmnoreka HOK
nporeccoB. Heo6patumocthb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOIIECCOB

70 [IpuHIMIBI AEWCTBUS TEIIOBBIX bubmuorexa [IOK
maruH. KITJT https://m.edsoo0.ru/2e945513

71 MaxkcumansHoe 3HaueHue KIT. Iukmn bubnunorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau bubmorexa [TOK

https://m.edsoo.ru/b3efal8b
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IKOJIOTHYECKHUE ACIIEKTHI
HCITIOJIBb30BaHUs TCIIJIOBBIX

bu6nmoreka [IOK

3 nBurareneil. TenaoBoe 3arps3HEHHE https://m.edsoo.ru/9867aaa’
OKPY’KAIOIICH CpeIb
bu6nmoreka [IOK
& Penterrie 3apat https://m.edso0.ru/c8c70432
O000111eHNE U CUCTEMATU3 AL
75 3HaHui o Teme "TepMoauHaMuKa. buGnuorexa [IOK
https://m.edso0.ru/28d62b3f
TennoBbie MamIMHbBL"
KoHTpoinbHas pabora 1o Teme
76 "Tepmonunamuka. TemnoBbie Bubmiorexa OK
| https://m.edsoo.ru/1b6e26¢5
MAaIlHHbI
ITapooOpa3oBaHre U KOHICHCAITUS.
77 Hcnapenue u kurieHue. Y aenbHas bubnnorexa [IOK
https://m.eds00.ru/6f8e6777
TEIIOTa Mapo0OPa30BAHUS
Hacpimennsie ¥ HeHACHIIIEHHBIE
napbl. KauecTBeHHAsT 3aBHCHMOCTh
IJIOTHOCTHU U JaBJICHHUS HACBIIIEHHOTO
78 rapa OT TeMIlepaTyphbl, UX bubmmnoreka HOK
HE3aBHCUMOCTBH OT 00bEMaA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Tlapa. 3aBUCHMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
JKUJIKOCTH
79 BnaxHnocTts Bo3ayxa. AGCOMIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BIIAXKHOCTh https://m.edso0.ru/30ebbb79
80 Pemenne 3amau bubnnorexa [IOK

https://m.edso0.ru/18e95ff3
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Teépnoe Teno. Kpucraminueckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS bromorexa LIOK
N https://m.edsoo.ru/20a88a03
CBOICTB KpHUCTAJJIOB
[InaBrneHue u KpUCTAIIN3ALIUS.
82 V nenpHas TEIUIOTA ILIABICHHUS. bubmorexa HOK
https://m.edsoo.ru/6ee91e9f
CybOnumarust
Jedopmaruu TBEPIOTO TENA.

83 Pactsokenne u cxxatue. CaBur. bubnuoreka [{OK
Mogyns FOnra. [Ipegen ynpyrux https://m.edsoo.ru/dalaab10
nedopMaruit
TennoBoe paclIMpeHne KUIKOCTEN U

84 TBEPABIX T€N. AHFAPMOHU3M Bbu6motreka [IOK
TEIUIOBBIX KOJIEOAHUI YacTULL https://m.edsoo.ru/7ba5edf2
BEIleCTBa

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX bubmmoreka [JOK
repexoaax https://m.edso0.ru/97a0672f

bubnmorexa LIOK

86 YpasHenue TenoBoro banarca https://m.edsoo.ru/ab1521fb

bu6mmoteka IIOK

87 Pemerre 3axa< https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kannmnsapuele siBnenus. /[aBnenue bubmuoreka [IOK
O]l UICKPHUBJIEHHOW MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyia Jlammaca
O00011eHNEe U CUCTEMATU3ALIS

89 3HaHWH Mo TeMe "ArperaTHbie bubnuotexa [JOK

cocTosHus BeecTBa. Pa3oBble
nepexopl”

https://m.edsoo.ru/0b52575¢
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KonTponbhas pabota no teme

90 "ArperarHable COCTOSIHUS BELIECTBA buGnuorexa [IOK
P . HHecTRa. https://m.eds00.ru/7dc2a739
®dazoBble IEPEXOBI
DJeKTpu3aIus Tei U €€ MPOsIBICHUS.
DnekTprueckuil 3apsaa. J(Ba suna
91 DJIEKT pnqecxnx 3a ]ZI IE)BI[ ’ bubnnorexa LHOK
p PAAOB. https://m.edsoo.ru/laff445f
[IpoBOIHKKH, TUATIEKTPUKH U
MOJTYTIPOBOTHUKH
DneMEeHTapHBIN 3IEKTPUUECKUI
92 3apsia. 3aKOH COXPaHEHUS buGnuorexa [IOK
P p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiga
03 BzaumopeiictBue 3apsinoB. ToueyHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edso0.ru/445b7746
bubmuoreka [{OK
94 Pemrenne 3amau https://m.edso0.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe noie. Ero nelicreue bubmmnoreka HOK
Ha DJIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
outst. IIpoGuslit 3apsan. Jlunuu
96 Ham }I)KSHHOCTI/I 3npel<i HYECKOTO bubnnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosist. OTHOPOJTHOE IEKTPUUECKOE
oJie
ITorerMaaIbHOCTE
97 3JIEKTPOCTATUYECKOTO ITOJIA. Pa3HOCTh bubnmorexa LOK
p ' https://m.eds00.ru/80021447
MOTCHIINAJIOB U HANPSDKEHUE
98 [ToreHmanbHas 3HEprus 3apsia B bubnuorexa [JOK

SJICKTPOCTATHUYCCKOM IT0JIC.

https://m.edsoo.ru/af5fa389
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HOTGHHI/IaH SJICKTPOCTATHUYCCKOI'O
I10JIA

CBs13b HaHpﬂ)KéHHOCTI/I IOJIA 1

bub6nmoreka [IOK

99
PasHoCTH TIOTEHIUATOB /Ut https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS
100 [IpuHIMO Cynepno3uiium bubnmnoreka HOK
ANEKTPUYECKHUX TTOJEN https://m.edsoo.ru/Ocfe4a6c
bubmuoreka [IOK
101 P
clietHe sazat https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00Bsémy mapa. [lone paBHOMEpHO bubmmorexa LIOK
Y Hape PABHONED https://m.eds00.ru/f7a665¢e
3apsHKEHHON OECKOHEYHOM MII0CKOCTH
104 [IpoBOAHUKHN B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
roJjie. Y ClI0BUE PaBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JINdIIeKTpUKY ¥ OJTYIIPOBOAHUKY B bubmuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Kongencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTh bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOT0 KOH/IEHCAaTopa
107 [TapannensHoe coeMHEHNE bubmuoteka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBarenpHOE COETUHEHNE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso00.ru/1992920
b K
109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa nommorexa LO

https://m.edsoo0.ru/73a34f18
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bu6nmmoreka [IOK

110 Pemienne 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B bubmuorexa [IOK
OJHOPOTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O000111eHrE U CUCTEMATU3 AL
113 3HAHUU 110 TeMe "DIEeKTPUUECKOE bubnmorexa LHOK
" P https://m.eds00.ru/5752603f
oJie
114 KonTtponpsHas pabora no Teme bubnuoreka [IOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. ITocTosIHHBIN TOK.
115 Y ci10BUS CYILIECTBOBAHMS bubmorexa LOK
v https://m.edso0.ru/233311b5
MOCTOSTHHOTO JIEKTPUUYECKOTO TOKa
Ucrounuku Toka. Hanpsbxenue u bubmmoreka [JOK
116
SJ1C https://m.edsoo.ru/0839a115
117 3akon OMa 1 yJacTKa [EeTH. bubmmoreka IIOK
DIIEKTPUUECKOE COMTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS
118 OJHOPOJHOI0 ITPOBOJIHUKA OT €ro bubmmnoreka HOK
JUIMHBI U TUIOIIAJAU [OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceyeHus
119 VY enpHO€E CONPOTUBIICHUE BEIIECTBA. bu6muoreka [JOK
Pemienue 3agaa https://m.edso00.ru/437f8300
[TocnenoBarenvHOE, MapaienbHOE,
bubnunorexa LIOK
120 CMEIIaHHOE COEeTUHEHHE

IMPOBOAHUKOB

https://m.edso0.ru/236f7e07
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Pacuér pa3BeTBIEHHBIX

121 e eckux nernei. [IpaBuna bubmorexa OK
DTCITPHHACCIE Henet. p https://m.eds00.ru/1794cf37
Kupxroda

bu6nmoreka [IOK

122 | Pemenie sanad https://m.eds00.ru/3881b469

123 Pabora snekTpuieckoro Toka. 3aKoH Bbu6muoteka [JOK
Hoxoyns —Jlenua https://m.edsoo.ru/a3605c5¢

bubnunoreka LIOK

124 Pemterme saza+ https://m.eds00.ru/6761bfOf
M .

| oo o,

cILIOBA MO > BRLACT https://m.eds00.ru/99750a6f
pe3ucrope
bubnunoreka LIOK

126 Pemterite aga https://m.edsoo.ru/eb72fc24

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af

128 3axon OMa A1 TOJTHOM (3aMKHYTO#) bubnuoreka [{OK
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/221f40fb

bu6nmorexa LIOK

129 Penterme saza https://m.eds00.ru/3580b679

bubmmoteka IIOK

130 MomHOCTE HCTOTHHKA TOKA https://m.edsoo.ru/a0ae51d8

bubmmoteka IIOK

131 Kopotioe saMbricaiie https://m.edso0.ru/546f5632

132 Konpnencarop B Lienu nocTosIHHOrO bu6muoreka [JOK
TOKa https://m.edso0.ru/35368f3e

K

133 Pemenue 3amau bubmorexa 1O

https://m.edsoo.ru/4410cef0
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134 Pemenwne 3agau mo teme bubnunorexa LIOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo Teme bubnunorexa LIOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenwne 3agau mo Teme bubmuorexa [JOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O000111eHrE U CUCTEMATU3 AL
137 3HaHU# 10 Teme "TToCTOSTHHBIH bubmorexa LOK
o " https://m.edsoo.ru/bfd7a050
IIEKTPUICCKUI TOK
138 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"TlocTosHHBIN 31eKTpUYeCcKuil TOK" https://m.eds00.ru/1885ddf1
DneKTprYecKas MPOBOANMOCTh
139 A3JIMYHBIX BEIIECTB. DIICKTPUICCKUI bubmmorexa [JOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 aCIUTIaBax 3JICKTPOJUTOB. 3aKOHBI bubmorexa LOK
P P ) https://m.eds00.ru/4b423491
®Dapages 1715 dIEKTPOIU3a
bu6mmoteka IIOK
141 C) i !
FICKIPHACCIHIM TOK B Tasax. TUlasma https://m.eds00.ru/92d92f76
142 DIIEKTPUUYECKHI TOK B BAaKyyMe. bubnmnorexa [JOK
Bakyymnsbie npubopsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnnorexa [JOK
MOy TIPOBOIHUKAX https://m.eds00.ru/ab61c660
but6mmoreka [IOK
144 II
OJIyTIPOBOIHUKOBEIE IPUOOPHI https://m.eds00.ru/83622200
Pu3nUeCKUu IPAKTUKYM 110 TEME
) bu6nunorexa LIOK
145 W3mepenue cuibl TOKa U

HaIMpsKCHUA B HETIH ITIOCTOAHHOI'O

https://m.edsoo.ru/5643ea56
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TOKa MpU MOMOIIIH aHAJOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
nrdpoBoii 1aboparopueit o Gpusnke.
[Tpumeps! u3mepenus GU3NIECKUX
BEJIMYMH TIPU TTOMOIIA
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKCHUS C LIEJIBbIO ONIPENEICHUS
MTHOBEHHOU cKopocTHu"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

Ou3nyecKuil MPakTUKYM 0 TeME
"N3mepenune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBYDKEHUH 10 HAKJIOHHOM IIJIOCKOCTH"
i "HcciaenoBadie 3aBUCUMOCTH
MyTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBH>KCHUU"

bubmuoreka [{OK
https://m.edsoo.ru/6960b6ef

148

Pu3NYecKuil TPaAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nafgeHus" win "M3yuenue nBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBLHO"

bubmmoteka IIOK
https://m.edsoo.ru/d1ea2402

149

Du3NYeCKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TENA 110
OKPYHOCTH C IIOCTOSIHHOM 11O
MOJyJIIO CKOPOCTBIO" Win
"HccnenoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €0 MapaMeTpoB"

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/f6292f5f
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https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

150

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3Mmepenune paBHOJAEHCTBYIOIIECH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAaKJIOHHOM IIOCKOCTU" WIIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHU JBUKECHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

bub6nmmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE
1 PE3WHOBOM o0pasiie, OT UX
nedopmanun" unn "Uzyuenue
JIBIOKEHUS CHCTEMBI TEJI, CBS3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIErKUM
0710K"

bubmuoreka [IOK
https://m.edsoo.ru/b55b81al

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kod¢duirenta 3apucumoctu Frp(N)"
nnu "HcciaeqoBaHue OBIKEHUS
Opycka 1o HaKJIOHHOM IIIOCKOCTH €
NEPEMEHHBIM KO3 PHUIIMEHTOM
Tpenus" win "M3ydeHue nBuKeHUs
rpy3a Ha Bajy ¢ TpeHuem"

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHUS
TBEPJIOTO TENA, UMEOIIETO OCh
Bpaienus" unu "Koncrpyuposanue

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7
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KPOHIITEHHOB M pacy&T CHII
yrpyroctu" uiu "N3ydenue
YCTOMYHUBOCTH TBEPJIOTO TEIIA,
HMMEIOLIETr0 TUIOIA/b OMOPhI"

154

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mMepeHue uMIryibca Tena 1o
TopMo3HOMY ITyTH" uin "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA Tella C UMITYJIbCOM CHIIBI"
unu "HccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiicteun" uwiu "M3amepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

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

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUIECKOTO
npoiiecca (PeKOMEHI0BaHO
UCIOJIb30BaHUE LU(POBOI
nabopatopun)" niu "U3ydenue
M30XOPHOro Iporuecca” uin
"N3yuenne n3obapHoro mporecca”
nu "[IpoBepka ypaBHEHUs
COCTOAHMSA"

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

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NU3mepenne ynenbHOM
TermoéMkocty" wim "Uccienosanue
Mpo1ecca OCTHIBAHUS BelIeCTBA' Uiu

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61
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"HccnenoBadue agnadaTHOrO
nponecca’ unu "U3yuenue
B3aMMOCBS3H HEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTER"

157

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TENa0ThI
raBieHus abaa" i "Usyuenue
CBOMCTB HAaCBIIICHHBIX apOB" MU
"N3mepeHue abCcoMOTHON BIAKHOCTH
BO3/lyXa U OLIEHKa MaccChl I1apoB B
nomerniennun". U3mepenue

K03 (UIIMEHTa ITOBEPXHOCTHOTO
HATSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HabutoieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHJZIEHCAaTopa B
JHEPTUIO U3ITyYEHUs CBETOAMOAA" UITN
"N3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepKalleil KoHeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
H0CJIEI0BATEIEHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

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

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnemoBanue CMEIAaHHOTO
COEMHEHUS PE3UCTOPOB" MiH

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



https://m.edsoo.ru/6b1a23b5
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"N3Mepenue yneabHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" HIIH
"HccneqoBaHue 3aBUCUMOCTH CHJIIBI
TOKA OT HAIPSDKCHUS JIJIs JTAMITbI
HakajauBaHus"

Pu3n4eCKu IPAKTUKYM 110 TEME
"HaOumoteHue anmektponu3za’ uiu
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "HccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl”
iy "CHsATUE BONBT-aMIIEPHOU
XapaKTePUCTUKHU auoaa"
PesepBurblii ypok. O000111€HIE U
161 CI/ICTEM&TI/ISZEI/I)I 3HAHWI 10 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurlii ypok. O000111€HIE U
162 CI/ICTIe)MaTI/ISZ pm[ 3HAHWH 10 TEME Bubmrorexa LIOK
" ,,H https://m.edso0.ru/3149956b
JnHamuka
PesepBurlii ypok. O000111€HIE U
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurlii ypok. O000111€HIE U
164 CI/ICTI;)MaTI/BE}lI pml 3HAHWH 10 TEME bubmorexa LIOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXpAaHEHUsI B MEXaHHUKE
PesepBHrlit ypok. O0001IeHHE U
165 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bubmmoreka [IOK

"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIil ypok. O6001IeHNE 1
cUCTEeMaTH3aIlHs 3HAaHUH 110 TEME

bu6nmoreka [IOK

166 1
"Tepmoaunamuka. TernnoBbie https://m.edsoo.ru/Obcc77cl
MAaIITuHE!"
PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTHU3alMs 3HAHUH 110 TEME bubmuorexa [IOK
167 1
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"”
PesepBHeiil ypok. O0001mEeHE 1
168 CI/ICTI;MaTI/BZpI/I?I 3HAHWH 110 TEME 1 buGnuorexa [IOK
" B " https://m.edso00.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBueiil ypok. O0001meHE U
169 CI/ICTEM&TI/ISE}IIPI/I}I 3HaHI/II;IH 110 TEME 1 bu6morexa HOK
" Lj . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUUYECKUIA TOK
PesepBurlii ypok. O000111€HIE U
170 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 0 TEME 1 bubmorexa LIOK
" B " https://m.edso00.ru/cc7681d4
Toku B pa3NUYHBIX Cpeiax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ng Tema ypoka Kourpoubnbie = IIpakTuyeckue Aara tupposkie
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
B3aumopeiicTBre NOCTOSTHHBIX
1 MarHuTOB U IPOBOJIHUKOB C TOKOM. 1 bubmmorexa LIOK
https://m.edso0.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIUU.

5 [TpunHMn cynepno3uun 1 bubmmoreka [JOK
MarHuTHbIX noneu. Jlunuun https://m.edsoo.ru/4clabcch
MarHuTHON UHAYKIUU

3 MarunuTtHoe 1oJ€e NPOBOJHUKA C 1 bubnnorexa [JOK
ToKOM. OmBIT DpcTena https://m.edso00.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 bubmuoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bubmmoteka IIOK

> Pemerme a2 1 https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAyJb. [IBMKEHHE 3apsHKEHHON 1 bubmuoreka [IOK
YaCTHULIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nosie

8 Pemrenue 3anau 1 bubnmorexa LOK

https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

bu6nmmoreka [IOK

9 Pa6 JI
abOTa CTHL Soperta https://m.edsoo.ru/d518be4b
bubnunoreka LIOK
1 P
0 CHICHHC sajad https://m.edso0.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, apa- u bubmmorexa [IOK
PP > Hap https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OcHOBHbBIC CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3anau mo teme bubnuoreka [{OK
"MarauTtHOoe mose" https://m.edso0.ru/5b55¢307
14 Pemenue 3anau o teme bubmuoreka [{OK
"MarauTtHOoe Tose" https://m.edsoo.ru/41c4ae8a
SIBneHue IEKTPOMArHUTHON
15 naayknud. IIoTok BekTopa bubmorexa [OK
AYRH N p https://m.edsoo.ru/b3efalcl
MarHUTHON HUHITyKIIUU
bubmmoteka IIOK
16
SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKITUU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubmuoreka [IOK
Toxku dyko https://m.edsoo.ru/15abel40
19 OJIC uHAYKIMY B ABUKYIIAXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa TIOK

https://m.edsoo.ru/4dfda618
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bu6nmmoreka [IOK

21 I1 JI
papiio enua https://m.edso0.ru/bbc22726
WNanyxktuBHocTs. KaTymka
22 HH yKTI/IBHOCTI/I B eliln bubmorexa [IOK
o t https://m.edsoo.ru/621eae9d
ITOCTOSIHHOTO TOKa
93 SAsnenue camounaykuu. IC bubmmoreka [JOK
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISl KATYIIKH bubmmoreka [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11l
bubmuoreka [{OK
25 P
CHICHHC sanad https://m.edso00.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3AIIHS
26 3HAHUM 110 TeME bubmorexa HOK
" " https://m.eds00.ru/76484025
DIeKTpoAHAMUKA
97 KonTponbhas padota no teme Bbu6moteka [JOK
"DnexTpoauHaMuka" https://m.edso0.ru/8ae09b98
KonebarenpHas cucrema. BuG 110K
nOIMOTEeKa
28 CBo0O 0 .
BODOAHBIC KOTCOATI https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
KunemaTnyeckoe 1 TMHAMHYECKOE
29 OIMCAHKE KOJIeOATEIbHBIX bubmorexa [TOK
N https://m.edso0.ru/87ce9498
JIBIKCHUH
DHepreTudeckoe onrcanue. BeBo
JTUHAMHAYECKOT'O OIUCAHUS
. bubmuoreka [{OK
30 rapMOHUYECKUX KOJIeOaHUH U3 ux

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edsoo.ru/e3c99692
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bu6nmmoreka [IOK

31 A OaHuii
MILTHTY 1 1 (pasa KoseOanmi https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHMIA.
Ilepron MayteIX CBOOOTHBIX
32 K0§e6aHHﬁ MaTEMaTHYECKOTO buGnuorexa [IOK
https://m.edso0.ru/e0399319
MasTHUKA. [leproa cBOOOTHBIX
KoJIe0aHUH TPY>KHHHOTO MasTHHKA
3aryxaroiue Koineoanus.
33 BBIIZ XK IGLII{HBIC KoJIeOaHus buGnuorexa [IOK
YA ' https://m.edsoo.ru/72e93d09
Pezonanc
bubmuoreka [IOK
4 A
3 BTOKONICOAHHA https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepeHus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM ;)IKaJ'ILHHX bubmorexa LOK
3/ https://m.eds00.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3ALIUS
37 3HAaHUHU 110 TeMe "MexaHnuecKue bubnmorexa [IOK
| https://m.edsoo.ru/eb84182f
KOJIeOaHus
38 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnnorexa [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IBI 3apsiia KOHAEHCATOopa C bubmuorexa [IOK
39 .
aMIUTATYION CHJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIeOaTeIbHOM KOHTYPE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK

uealbHOM KoJieOaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxa}0mHe OJICKTPOMAarduTHBIC

41 Kosebanus. BeIHyKIeHHbIE bubmorexa [IOK
- DRIHYIA https://m.eds00.ru/5e668619
AJICKTPOMArHUTHBIE KOJICOaHMs
[Tepemennsiii Tok. Pesucrop u
42 KOHJIEHCATOP B LN NEPEMEHHOI0 bubmorexa HOK
A pB I p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIETIM bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKOH 1Ienu bubnnorexa [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOTO TOKA.
45 AMIImMTYIHOE U NEUCTBYIOIIEE bubmorexa [JOK
A A yIot https://m.edsoo.ru/lcacéc4c
3HAYCHUE CHJIBI TOKA M HAMIPSHKCHUS
46 Pe3oHaHC B 21€KTPHUYECKON LIENN bubmorexa [IOK
p H https://m.edso0.ru/087506df
bu6nmorexa LIOK
47 P
CHicHue sajad https://m.edso0.ru/al6836a4
Nneansubiif Tpancdopmatop.
48 IIpousBoacTBo, nepenaya u bubmmnoreka HOK
MoTpedIeHne YNEKTPUIECKONH https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOCTBE DIEKTPOIHEPTUU.
49 Kp JIBT 2 I/ICHOJ‘IB30lfaHI/I$Ip bubmorexa LIOK
YIRTYP . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTHH B IIOBCETHEBHON
KU3HU
b K
50 Pemenue 3amau nommorexa [0

https://m.edsoo.ru/ee6677ed
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bu6nmmoreka [IOK

51 P
clierme sanad https://m.edso0.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIS
52 3HAHUH 110 TEME buGnuorexa [IOK
https://m.edso0.ru/401024a9
"DNeKTpOMarHUTHBIE KoJIeOaHus "
MexaHudeckue BOJIHEL.
53 XapaKTepUCTUKN MEXAaHUUYECKAX buGnuorexa [IOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHNYECKUX BOJH Bubmiorexa OK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK
. X
> 3myx. XapaKTepucTuicH 38yKa https://m.edso0.ru/138b6f09
56 Wudpa3syk u yasrpassyk. Lllymooe Bbu6moteka LJOK
3arpsi3HEHUE OKPYXKAIOLLEH CpeIbl https://m.edso00.ru/7380038f
bubnuoreka [IOK
7 P
> CILICHIE 3a1ad https://m.edsoo.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJHBI.
58 H3snydenue di1eKTpOMarHuTHEIX bubmiorexa LIOK
Y P https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubmmnoreka HOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >MeKTpOMarHUTHBIX BOJH.
60 TIpumenenue dIEKTPOMATrHUTHBIX bubmorexa LOK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMITBI paTUOCBSI3U U
61 TeleBuaeHua. Pagromokamnus. bubnunorexa LIOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpYKarolleu cpebl

https://m.edso00.ru/9f96f1f8
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62 KonTponbnas pabota no teme bubmmoreka [JOK
"Konebanus 1 BOIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHENHOTO bubmmoreka [JOK
pacnpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1a4y Ha mpyUMeHEHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubamorexa LIOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnorexa [JOK
3epkaino. Chepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AOGCOTIOTHBIH
Y OTHOCHUTEJIbHBIN IMOKA3aTeNb
66 npenomiieHus. [lomHoe BHyTpeHHEE bubmrorexa LIOK
P ’ . yp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yron
MIOJIHOTO BHYTPEHHETO OTPaXECHHUS
Pemrenne 3amau Ha npumMeHeHne
67 3aKOHOB OTPAXCHUS U TIPETIOMIICHUS bubmorexa LOK
P P https://m.edsoo.ru/49d830a9
cBeTa
Xox ntyder B mpusMme. Jlucnepeus
N bubmuoreka [IOK
68 cBeTa. CIIOXKHBIN cocTaB 6€1oro
https://m.edsoo.ru/d8elc3be
cBerta. [lBer
69 JInn3bl. @OKyCHOE paccTOsTHUE U bubnmnorexa [JOK
ONTUYECKAs CUJIA JIUH3BI https://m.eds00.ru/60441359
70 ITocTpoenne n3o0pa>keHHii B IMH3aX bubmuorexa [IOK
U UX CUCTEMAaXx. Y BEJIMYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubmuoreka [{OK
71 M300paXKeHM, MOTy4aeMbIX €

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868f09
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bu6nmmoreka [IOK

12 I';ma3 xak onTuyeckas cCUCTEMa https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 o I/IMGHI/IMOJ(:Z[TI/I re(I))MI[e NYECKOH buGnuorexa [IOK
P P https://m.edsoo.ru/cd174a10
OIITHKU
74 CKopocCTh CBETA U METO/IbI €€ bubmmoreka [JOK
HU3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
7 u
6 HTepgepenus cera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHUKH. Y CIIOBHS
77 HaOJIIOeHUSI MAKCUMYMOB U buGnuorexa [IOK
o y https://m.edso0.ru/c6416d48
MHUHUMYMOB
bubnuoreka [IOK
7 P
8 Clietme safad https://m.edso0.ru/3061de2b
bubmmoreka IIOK
& Tpmvenerie mirepdepeniun https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubmmnoreka HOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6nmorexa LIOK
82 P
CIICHHE 3/t https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa I[JOK

https://m.edso0.ru/c56¢8158
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bu6nmmoreka [IOK

8 (CBeTORbIE SBACHIA B MPHPO/E https://m eds00.ru/0b36363d

86 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [IOK
3HaHuit no reme "OnTuka" https://m.edsoo.ru/8al4748b

87 KonrponsHas pabora o Teme Bbu6muoteka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH

88 KJIaCCHYECKON MEXaHUKHU. 3aKOHBI bubnunoreka LIOK
3JIEKTPOJUHAMUKHI U TTPUHIIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH

89 Iloctynatsl ciennaabHONU TEOPUU Bbu6moteka [JOK
OTHOCUTEIBHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus

90 Jlopenua. YcioBre NpUUMHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE TJTUHBI

01 DHEprusi ¥ UMITYJIbC bubnuoreka [IOK
PENATUBUCTCKOM YaCTULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 UMITYJIbCOM PESITUBUCTCKON brbmmorexa [TOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTUs MOKOs

93 PaBHOBeCHOE TENIOBOE U3ITyYEHHE bubmmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3axoH cMmeneHns Bunaa bubmmorexa TIOK

https://m.edsoo.ru/1c5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
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95 I'unoreza M. I1nanka o KBaHTax. bubnnorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nmoreka [IOK
% DHepriA  MMIYITEC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otordpdext. Onbiter A. T Bbu6muoteka [JOK
CrouneroBa. 3akoHb! oTodddexra https://m.eds00.ru/8c68e5b9
VYpaBueHnue DitHIITeHA 17151
98 dororddekra. "Kpacnas rpanumna" bubmmorexa [JOK
P P https://m.eds00.ru/01ef4556
dhoTodrddekra
99 Jasnenue ceera. Onsbithl [1. H. bubnnorexa [{OK
JleOeneBa https://m.edso0.ru/64b4f966
. bubmuoreka [IOK
100 B
OITHOBRIC CBOMCTRA HacTl https://m.edsoo.ru/f59cfcec
Bommsr ne bpoitng. J[nmHa BOIHBI 1€
101 b Of/iJISIIIl/I aI;Me BI f)LGJIaCTI/I ’ bubmorexa LHOK
P P P B https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIIEHCS YaCTHITBI
102 KopnyckynsapHO-BOJIHOBOH JyaIM3M bubmorexa HOK
PTyCKy A w https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB HA bubmuoreka [IOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHuii B
104 MHKHO$H e COO”II")HOHIGHI/ISI bubmorexa LOK
POMHPE- .o https://m.edso0.ru/65783dec
Heonpeaenénnocrei [ 'elizenbepra
but6mmoreka [IOK
1 P
05 CUICHHE TPAPHICCKHX 3a1a1 https://m.edsoo.ru/e70195hd
106 Pemenune pacu€THbIX 3a1a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

KonTponbhas pabota no remam:

bubnunorexa LIOK
107 "O CTO","K -
CHOBH“ ’ "OpHyCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OnbITHI 110 UCCIIEAOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mojenb aroma bubnxorexa LTOK
' P A https://m.eds00.ru/312b750a
Pesepdopna
bubnunoreka LIOK
1 IT b
09 OcTyTatht bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubmmoreka [JOK
SHEpPruu aToMa BoJ0poja https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJIEHHOE Bbu6moteka [JOK
M3IIy4eHHUE CBETa https://m.edsoo.ru/f945d85c
bubmuoreka [{OK
112
Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens saapa
113 I'eiizenbepra-Banenko. 3apsia u bubmmnoreka HOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34ada5de
PaguoakTuBHOCTH
3aKoH paJIMOaKTUBHOTO pachaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3IIy4eHUs BJ‘II/I}I:I)IZG B bubmmorexa [OK
y ’ https://m.edsoo.ru/aab98bef
PaOaKTUBHOCTH Ha )KUBBIS
opranu3msl. [lozumerpust
DHeprus CBS3M HYKIOHOB B spe.
Snepusie cuibl. [ledext maccsl
115 sanpa. SlnepHsle peakunu. nepHbie bubmmorexa LOK

peaktopsl. [IpoGaembr
YIPaBJISIEMOTO TEPMOSIIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTUYECKUE aCTIeKThI
pa3BUTHUSA AIEPHON SHEPTETUKU

Meroapl perucTpanuu u
HCCIIEIOBAHMS DJIEMEHTAPHBIX
yacTtull. DyHgaMeHTaIbHbIC

bu6nmoreka [IOK

116 B3aUMOJIeHCTBUS. baproHEI, ME30HEI
a p https://m.edsoo.ru/1ac08a5hb
u nentoHsl. [Ipencrasienue o
CrangaprHoil Monenu. KBapk-
TJIFOOHHAS MOJIEITh aJIPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bubnunoreka LIOK
sHeprus. EnuncTBo usndeckoit https://m.edso00.ru/c026fd37
KapTUHBI MUpa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubmmoreka [JOK
3Ha4YeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH
119 U1 00 BSCHEHUS TIPUPO/IBI bubnmnorexa [JOK
KOCMHYECKHX 00BEKTOB. METOTbI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIbI, PaUOTEIICCKOIIBI bubmorexa HOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3sé3nnoro neda. Co3se3nus,
121 SIpPKUE 3BE3NEI, IIAHETHI, UX bubnmorexa LOK
P ’ ’ https://m.edso00.ru/aac588eb
BHJINMOE JBUKECHUE
Conneunas cucrema. CoOJTHIIE.
but6mmorexa [IOK
122 ConHeyHas aKTUBHOCTb. MIcTOUYHHMK

sHeprun CoJiHLIA U 3BE3]

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



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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3BE3/1b1, UX OCHOBHBIE
XapakTepucTHku. Jluarpamma

bu6nmoreka [IOK

123
"CHeKTpalIbHBIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3 bl IJIaBHOU bubnuorexa [IOK
IIOCJIEI0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE PEACTABIECHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P g . H https://m.edsoo.ru/d09da494
Comnnna u 3B€371. DTanbl )KU3HU
3BE3]
Muneunsiii [IyTe — Hama ['anakTuka.
126 Tunel ranaktuk. YEpHBIE ABIPHI B bubmmorexa [JOK
- P ARP https://m.edsoo.ru/7cd10a0a
SJIpax rajJakTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnnorexa [JOK
bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3JIy4eHUe

128 MacmtaGHast cTpykTypa Beenennoil. bubmuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpobiembl bubmuoreka [IOK
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe
@uU3NYECKU NPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MMOCTOSTHHBIX MAarHUTOB' WIIH but6mmoreka [IOK

"HccmeqoBanne CBOMCTB
(beppomMarHeTUKoB" WU
"HccnenoBanue OeliCTBUS

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



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

DU3NYECKUI TPAKTUKYM I10 TEME
"NU3mepenue cuinbl Amrepa’ uinu
"N3yyeHre 3aBUCUMOCTH CHJIbI
Amriepa OT cuiibl TOKa" UIIU
"OnpeneneHue MarHUTHOU
MHJIyKUIHUHA Ha OCHOBE U3MEPEHUs
cuiibl Amnepa"

bu6nmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"WUccenoBaHue SBICHHS
3JE€KTPOMArHUTHON MHIYKUIUU'" WIH
"OnpeneneHue MHAYKIUU BUXPEBOTO
MarHuTHOTO 110"

https://m.edsoo.ru/c36658da

133

®Ou3MUeCKuil MPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonnaykiuu'" i "Coopka
MOJIEITH 3JICKTPOMArHUTHOTO
reHeparopa"

bu6nmorexa LIOK
https://m.edsoo.ru/b8fh6391

134

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

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

135

Pu3NYECKU MPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B
MIPYKUHHOM MasiTHUKE"

but6mmoreka [IOK
https://m.edso0.ru/a28026bd

136

Pu3NYeCKUl IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro ToKa
gyepes MOCIIE0BATEIBHO

bu6nunorexa LIOK
https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
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COeTMHEHHBIC KOHJIGHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOr0 ToKa"

137

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatesns
MIPEJIOMJICHHUS CTeKJIA" WK
"TTonmyuyenne n300pakeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

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

139

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaenoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JUH3)" Win
"N3mepenue pOKyCHOTO pacCTOSHUSA
paccenBaronMX JuH3"

bubnmorexa LIOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
cBeTa"

bubmmoteka IIOK
https://m.edsoo.ru/8b7ac737

141

Pu3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHUIL (I10
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

but6mmoreka [IOK
https://m.eds00.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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142

DU3NYECKUI TPAKTUKYM I10 TEME
"NU3mepenue nocrosinHon [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

bub6nmorexa [IOK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEPEHUE TIOCTOSHHOU
PunGepra"

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

144

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa uim "M3ydyenue
MOTJIOIIEHUS OeTa-4acTHI]
amoMuHuem"

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

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOnrogeHus 3BE31HOr0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JIs1 OTIPEAEIICHHS
MOJIOXKEHUST HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noixymapus u
sipkue 3BE3761" win "HabmrogeHus B
teneckon JIyHsl, II1aHeT,
TYMaHHOCTEH U 3BE3THBIX
CKOIUTCHMIT"

bubnmorexa LIOK
https://m.edsoo.ru/1072021e
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O06001IcHNEe U CHCTEMATH3ALIHS
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bub6nmorexa [IOK

146 TEXHOJIOTHYSCKOM, COITMATbHON B https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax IesaTeTbHOCTH
YeJIoBeKa
O06o001IeHre U cHCTeMaTH3aIus
147 3HaHui. Poib 1 MecTo pu3uKn u bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOU https://m.edso0.ru/18f19f7¢c
HAy4YHOU KapTHHE MUpa
O06o01IeHre ¥ cCHCTeMaTH3aIs
3HaHu#. Posb pusnyeckoit Teopuu B
(hopMUpOBaHUHU TIPE/ICTABICHHH O
148 (hbU3UIECKOI KapTUHE MUPA, MECTO bubnnorexa [JOK
(bu3nuecKoil KapTUHBI MUpa B https://m.edsoo.ru/e7d400f4
o011eM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE
149 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U cCUCTEMaTU3AIIHS bubmuorexka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHne U cucTeMaTU3aIHs bubnuoreka [IOK
3HaHuM 1o teme "/luHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3AIIHS
152 3HaHui no teMe "CraTtuka TBEpIOTro bubnmorexa LOK

Tena"

https://m.edsoo.ru/3cca482e
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O0001IeHrEe U cUCTEMAaTU3ALU

153 3HAHUH 110 TeMe "3aKOHBI Bubmiorexa OK
| https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O00011IeHIE U CUCTEMATU3AIUS
154 3HaHu# 1Mo Teme "OCHOBBI bubnuorexa [IOK
MOJIEKYJIIPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
teopun"
O000111eH1E U CUCTEMATHU3ALIMS
155 3gaHu# 1o Teme "TepmoauHaMuka Bubmuorexa LIOK
P ' https://m.eds00.ru/c63f7¢10
TennoBble MallIMHEL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubmmoreka [JOK
coctoguud Berlectsa. ®a3oBrie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmiorexa HOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATHU3ALIUS
158 3HaHUH 110 TeMe "TlocTOSHHBIN Bubmuorexa LIOK
. https://m.edso0.ru/71453ee6
ANMEKTPUICCKUH TOK
O0001IeHre U CUCTEMAaTU3AIUS
159 3HaHu# 110 TeMe "TOoKU B pa3InyYHBIX Bubmuorexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o001meHre 1 CHCTEMAaTH3aIIHs bubmuoreka [{OK
3HaHuH 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBubiit ypok. O000111€HIE 1
P P . bubmmoreka [IOK
161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"DeKTpOMarHuTHas UHIyKIHS"

https://m.edso0.ru/053e2248
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PesepBubIil ypok. O600mICeHHE 1

162 CUCTEMATHU3AalNA 3HAHUH 10 TEME buGnuorexa [IOK
I https://m.eds00.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepsHEIil ypok. O000IIEHNE U
163 CI/ICTIC)MaTI/IBE}l] pI/IiI 3HaHI/II7LIu 10 TEME Bubmaorexa ITOK
) 8 ’ https://m.edso0.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOaHUS
PesepBHelil ypok. O600IcHHE 1
164 CHCTEMAaTHU3allMsl 3HAHUH 110 TeMe bubnuoreka [{OK
"MexaHn4yecKkue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBusblil ypok. O0001IIEHIE 1
165 CHCTEMaTHBZII:HSI 3HAHUH 110 TEME buGnuorexa [IOK
" " https://m.eds00.ru/52ad1603
Onrtuka
PesepsHElil ypok. O000IIEHNE U
P P ?l bubnunoreka LIOK
166 CUCTEMATHU3AalNs 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
PesepBHelIit ypok. O6o01eHne 1
167 cUcTeMaTHu3alys 3HaHUK 1o Teme bubmuoreka [{OK
"KopnyckynspHO-BOJIHOBOI https://m.edsoo.ru/f7c59d38
nyanu3m"
Pesepsusblil ypok. O000IIIEHE 1
168 CI/ICTEMaTI/I?;ZpI/ISI 3HaHI/H§1II 10 TEME bubnnorexa [TOK
" 4 " https://m.edso00.ru/1f511654
dusuka atoma
PesepBubIil ypok. O6001meHNE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe but6mmoreka [IOK

"®duznka aTOMHOTO sApa 1
3J€MEHTapHbIX YyacTull"

https://m.edso0.ru/905c5ce0
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PesepBubIil ypok. O600mICeHHE 1

170 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1 buGnuorexa [IOK
I https://m.edsoo.ru/2bffb94c
"DnemMeHTs! acTpouzuku"
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

10.1

JIeMOHCTpHUPOBAThH Ha NIPUMEpax poJib U MecTO (pU3UKH B HOpMUPOBAHUU
COBPEMEHHOM HAy4HOM KAapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOU
TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKON EATEIBHOCTH JIIOACH

10.2

YYHUTBIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (DU3MYECKHX MOJICIICH:
MaTepuagbHas TOYKA, HWHEPIHUAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPOE TEJNO, UACATBHBIN Ta3; MOJEIH CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEHHBIM OSJICKTPUUYECKUM 3apsi] — IMpU PEUICHUHU
¢busnyeckux 3a1aq

10.3

PacniosnaBate ¢usndeckue sBIeHHS (NPOIECChl) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH
CTPOEHHUS  BEIIeCTBA U  AJIEKTPOAMHAMUKU:  PAaBHOMEPHOE MU
PaBHOYCKOPEHHOE NPSAMOJIMHEIHOE NBM)KEHUE, CBOOOIHOE MaJleHHUE Tell,
JIBIDKEHUE 10 OKPY>KHOCTH, MHEpILMs, B3aUMOJAEHCTBHE Texd; aupdysus,
OpOYHOBCKOE JBHKEHHE, CTPOCHHE JKUIKOCTEHM U TBEPABIX TeIl,
U3MEHEeHHe O00BéMa Tel NpH HarpeBaHUU (OXJAKICHHH), TEIUIOBOE
paBHOBECHE, HUCIAPEHHME, KOHJEHCALlUs, IUIABIECHUE, KPUCTAJUIM3aLus,
KHUIIEHHWE, BJIAXKHOCTb BO3/lyXa, MOBBILICHHE JaBJICHHS raza IpH €ro
HarpeBaHuU B 3aKPBITOM COCYZE, CBSI3b MEXJy IapaMeTpaMu COCTOSHHUS
rasa B M30IpOIIECCax; JIEKTPU3aLUs Tell, B3aUMOJIEHCTBUE 3aps10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JABUKCHUC, HCIIOJIb3YS Q)HSHHGCKI/IC
BCJIIMYUHBI: KOOpJAWHATA, 1yTb, HNCPEMCIICHHE, CKOPOCTb, YCKOPCHHUC,
Macca Teiia, Cujia, UMITYJIbC TCJId, KHHCTHUYCCKAA SHCPIUs, IOTCHIUAJIbHAA
OHEpIrus, MEXaHU4YCCKasa pa60Ta, MCXAaHHUYCCKad MOMIHOCTb, IIpU
OIMMCAaHUN MPAaBHUIIBHO TPAKTOBATbH @HSquCKI/Iﬁ CMBICJI HCIIOJIB3YyEMbIX
BCJIIMYHNH, HX 0003HAUYECHHUSI U CAWHUIbI, HaXOIUTh (bOpMy.]'H)I,
CBA3LIBAOIINEC JTAHHYIO (1)I/ISI/I‘IGCKYIO BCJIIMYMHY C APYTUMU BCINYHNHAMU

10.5

OnuceiBaTh U3Y4YEHHBIE TEIUJIOBBIE CBOMCTBA TENl M TEIJIOBBIE SIBICHUS,
ucnonib3ys (u3MuUecKWe BEIMYMHBI: JaBJI€HUE Trasa, TemIepaTypa,
CpelHsisi KWHETHYECKas SHEprus XaoTHYECKOro JABM)KEHHS MOJIEKY,
CPEIHEKBAApaTUYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS 3HEprusi, padora raza, KO3QQHUIUEHT MOJE3HOrO JECHCTBUS
TEIUIOBOTO  JIBUTATENs; MpPU ONUCAaHUM IIPABWIBHO  TPaKTOBaTh
¢u3NYeCKU CMBICT MCIONB3YEMbIX BEJIMYUH, WX OOO3HAYEHUS U
€MHUILIBI, HAaXOOUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DHU3HUECKYIO
BEJIMYHHY C IPYTUMH BeJIMYHMHAM




10.6

OnuceiBaTh HM3y4YEHHBIE JJIEKTPUYECKHME CBOMCTBA  BEIECTBA U
UIEKTPUUECKUE ABICHUS (IIPOLIECCHI), UCTIONb3Ys (U3NUYECKUE BEIINUUHBI:
JNEKTPUYECKUI 3apsifl, IIEKTPUYECKOE I10J€, HANpPsHKEHHOCTh I10JId,
IIOTCHLIAAJ, Pa3HOCTb IIOTCHIMAJIOB;, IIPU ONHCAHUU IPABHIBHO
TPAaKTOBaThb  (DU3MYECKHHA CMBICH  HWCHOJBb3YEeMBIX  BEJIHYMH, UX
0003HAYCHHS U €UHMIIBL, YKA3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3MYECKyI0 BEIMYMHY C APYTUMH BETHYMHAMU

10.7

aHaM3UpOBaTh  (PU3MYECKHE TPOIECCHl W SIBICHUS, HCHOJb3YS
¢u3nvecKkrue 3aKOHbI U MIPUHIUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, Il u
Il 3axonbl Hhr0TOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOM SHEPTUH, 3aKOH
COXPAaHEHUS UMIYJIbCA, TMPUHIUN CYHEpPHIO3UIUU CHJI, TNPUHIIHI
paBHOMpABUS  WHEPLUUATBHBIX  CHCTEM  OTCYETa;  MOJICKYJISPHO-
KHHETUYECKYI0 TEOpPUI0 CTPOCHHS BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpeIHEHl KHHETUYECKOW SHEpPruu TEIUIOBOIO JBMIKEHMSI MOJEKYJ ¢
aOCOJIIOTHOM TEMIEepaTypoil, MEpBbIA 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXPAaHEHHUS JIEKTPUUECKOI0 3apsizia, 3aKoH KyioHa; mpu 3ToM pa3indarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U
ycioBHsl (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TPUHIMUIBI JIEUCTBUS MAalIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCIOBUS UX 0€30MacHOro
WCIOJIb30BaHHUS B TOBCEIHEBHOM KU3HU

10.9

BBITIONHATE KCIEPUMEHTHI M0 UCCIIENOBAHUIO (U3UYECKUX SBICHUN H
MPOLIECCOB C MCIOJB30BaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUU; MpH
sToM ¢dopMynupoBaTh mpobieMy (3amady) M THIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000pY10BaHUS,
MIPOBOIMTH ONBIT U POPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIATh NpsSIMblE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIHUNH;
IIPH 3TOM BbIOMpATh ONTUMAbHBINA CIOCOO U3MEPEHUS U HCIIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU ITOTPELTHOCTEN U3MEPEHUI

10.11

WccnenoBaTh 3aBUCUMOCTH MEXIAy (U3MUECKMMHM BEJIMYMHAMU C
WCIOJIb30BAHUEM TPSAMBIX H3MEpPEHUM; MNP ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pe3ydbTaThl TMOJYYEHHOH 3aBHCHUMOCTH
(¢u3NYeCKUX BEIMYUH B BUJAE TAaOJUIl U TPa(UKOB, JIeNaTh BBHIBOABI IO
pe3ysbTaTaM UCCIEI0BAHUS

10.12

Cobnronats npaBuiia 6€30MacHOT0 TPY/Aa MPH MPOBEIEHUH UCCIIEI0OBaHUN
B paMKax y4yeOHOro SKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON H
MPOEKTHOM JIEATENFHOCTH C UCIIOIb30BaHUEM U3MEPUTEIbHBIX YCTPOHCTB
1 1a00paTOPHOTo 000PYIOBaAHUS

10.13

Pemarp pacu€rHple 3amauu ¢ SBHO 3a/IaHHON (PU3WYECKOW MOJEINbIO,
WCTIONB3Ysl (DU3MYECKHME 3aKOHBI W TPHUHIMIIBI, HAa OCHOBE aHaln3a
YCJIOBHSI 3a/1a4d BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIACIATH (PU3NUECKHE
BEIMYUHBI U (OPMYIIBI, HEOOXOAUMBIE Il €€ pelIeHUs, MPOBOIUTH




pacuéThl U OLEHUBATH PEATLHOCTH MOJTYYEHHOIO 3HaYeHUS (U3UUECKOil
BEJTMYHUHBI

10.14

Pemars KauyeCTBEHHbBIC 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHUIl C OMOpOH Ha H3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonb3oBare 1OpuU  pemieHUH  Y4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJOTUM Ui TOWUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallMM W TPEACTaBICHUS Y4eOHOM M Hay4YHO-IOILYJISIPHOM
uHpOpMalUY, TOJXYYEHHOW U3 Pa3JIMYHbIX HCTOYHUKOB; KPHUTUYECKH
aHAJM3UPOBAThH MOTyyaeMyto HHPOPMAITUIO

10.16

[IpuBoauTh TpHUMEpHI BKJIaJa POCCHUCKHX W 3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00BICHEHHE ITPOIECCOB OKPYIKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBarh TeOpETHUESCKIE 3HAHUS TI0 (PU3HKE B MOBCETHEBHOMN KU3HH
st obecrieueHrss O€30MACHOCTH MpU  OOpaIllleHUH ¢ MpudopaMu |
TEXHUYECKUMH YCTPOMCTBAMH, JUIsSI COXPAHCHHS 3I0POBbSI U COOJIIOICHHSI
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie

10.18

PaGorare B rpynme c BBIIIOJHEHHEM pA3JIMYHBIX COLHUANBHBIX POJIEH,
IUIAHUPOBATh PadOTy IPYIIIBI, PAIlIOHATIBLHO PACHPENEISITh O0SI3aHHOCTH
" IIaHHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CHTyalUAX, aJJCKBATHO
OICHMBATH BKJIaA KaXIOro M3 Y4YaCTHUKOB TpPyHIibl B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 06pa3oBaHus
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JleMOHCTpUpOBaTh HA MIPUMEPAX POJib U MECTO (PU3UKU B (HPOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B pa3BUTUU COBPEMEHHOU
TEeXHUKA M TEXHOJOTH, B NPAKTHYECKOW JACSATEIbHOCTH JIIOJIEH,
LEJOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPaA

11.2

Y4uuThIBaTh TPaHUIBl NPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJIENEH:
TOYEUHBIN DJIEKTPUYECKUM 3apsj, sAepHas MOJEIb aTOMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO Siipa MPH pelIeHuH pU3nIecKux 3a1a4y

11.3

Pacnio3naBate (usmueckue siBIeHUS (MPOLIECCHI) U OOBICHITH MX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKHI U KBAHTOBOW (DU3HKU: dNIEKTPUIECKAS
MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJEHCTBUE MAarHUTOB, JJICKTPOMAarHUTHAs HWHAYKIIUS,
JeicTBIE MAarHUTHOTO TIOJISl HA TPOBOJAHMK C TOKOM U JIBWXKYIIUNCS 3aps/,
ANEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, MpsIMOJIUHEITHOE




pacrpocTpaHeHHE CBETa, OTpaXKCHHE, IMpesIOMIIeHHe, HHTepdepeHIus,
TUQpaKIUs U MOJISIPU3ALINs CBETA, IUCIIEPCHUS CBETA, (POTOIIEKTPHUUCCKUI
abpdext  (pororddexT), cBeToBOe  IaBlIeHHWE, BO3HUKHOBEHHE
JMHEWYaToro CIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAsI M UCKYCCTBEHHAsI
PaIMOAKTUBHOCTH

11.4

OrnuchIBaTh U3y4YE€HHbBIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTh PpA3JIMYHBIX Cpea) |
JNIEKTPOMArHUTHBIC sIBIICHUS (TIPOIIECCHI), HCIONB3YysS (pu3UvecKue
BEJIMYUHBI:  DJIEKTPUYECKUM  3apsiji, CWiIa TOKa, JIIEKTPUUYECKOE
HaIpspDKEHUE, DJICKTPUYECKOe COMPOTHUBIIEHHE, Pa3HOCTh IMOTEHIIUAJIOB,
OJIC, paboTta TOka, MHIYKIHMs MarHUTHOTO TOJIA, CWiia AMIepa, cuiia
JlopeHnla, HMHIYKTHUBHOCTh KATYIIKH, OSHEPrus OJJIEKTPUUYECKOTO H
MarHuTHOTO IIOJICH, MEepUoa M 4YacToTa KoJjieOaHUN B KoJieOaTeIhbHOM
KOHType, 3apsii ¥ CWia TOKa B IIPOIecce TapMOHHUYECKUX
ANIEKTPOMArHUTHBIX KOJICOaHUH, (POKYCHOE PACCTOSIHHEC M ONTHYCCKAs
CWJIa JIMH3BI; TIPU ONUCAHUU MPABUIBHO TPAKTOBATH PU3NYCCKUN CMBICIT
WCIIONB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUIBI; YKa3bIBaTh
(hopMyIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYI0 BEIIMYUHY C JPYTHMH
BEIIMYMHAMU

115

OnuceiBaTh HU3y4YEHHBbIC KBAHTOBBIC SIBICHUS W IPOLIECCHI, HCIOJIb3YS
¢du3nveckre BEIWYMHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJIHBI M YacTOTa CBETa, HHEPrusi M UMMNYIbC (OTOHA, TEPUOa
MoJTypacraja, YHeprusi CBs3U aTOMHBIX SiZiep; MPU OMHCAHUN TPABHIBHO
TPAKTOBAaTh  (PU3UYECKHI CMBICI  HCIIOJIb3YEMBIX  BEJIMYMH, WX
0003HAYCHHS U CIMHUIIBI, YKa3bIBATh ()OPMYIIbI, CBS3BIBAIOIINEC JAHHYIO
(U3HYECKYIO BEIMYUHY C JPYTUMHU BEIIMYWHAMH, BBIYHUCIISATH 3HAYCHUC
(hbU3UIECKON BETMUYUHBI

11.6

AHanu3upoBath (HU3UYECKHUE TIPOLECCHl U SIBICHUS, HCIOJIBb3Ys
¢buzmvyeckue  3aKOHbI W TPUHIUINB:  3akoH OMa,  3aKOHBI
MOCJIEI0BATEIBLHOTO U MMapajIeTIbHOTO COEIMHEHUS TPOBOIHUKOB, 3aKOH
Jlxoyns — JleHuma, 3aKkOH AJIEKTPOMArHUTHOM WHIYKIWHU, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHMS CBETA,
3aKOHBI MPEIOMIICHHUS CBETa, YpaBHeHHe DUHIITeHA ams GoTodaddexra,
3aKOH COXpaHEHWs DHEPTHH, 3aKOH COXpPAaHEHUS WMITYJbCa, 3aKOH
COXPAHEHHUS DJIIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHS MAacCOBOIO
yyclia, MocTynatel bopa, 3aKOH paJMOakTUBHOTO pachajia; Mpu 3TOM
pa3nuyath CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro MaTeMaTH4YecKOoe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpe)IeJ'ISITI) HampasJICHUEC BCKTOpa HWHIAYKIOUHW MArHuTHOrO II0JIA
MMPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHua

11.8

CTpouTh U ONMUCHIBATH U300pAXKEHHUE, CO3/IABAEMOE TUIOCKUM 3€PKaIOM,
TOHKOM JIUH30U




11.9

BBINONHATE 3KCIIEPUMEHTHI 110 MCCIIEOBAHUIO (PM3UYECKUX SIBJICHUN H
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH; MpH
3TOM (GOpMyIMpOBaTh MpodJeMy (3agady) | THUIIOTE3y Y4eOHOTro
AKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000PYI0BaHUS,
MIPOBOIUTH OIBIT U (POPMYITHUPOBATH BHIBOIBI

11.10

Ocy1miecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH;
IIPY 3TOM BbIOMpaTh ONTUMAJIbHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPELIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYMH C HUCIOJIb30BaHUEM
NpsAIMBIX ~ M3MEPEHUH; I1PU OTOM  KOHCTPYHpPOBaTb  yCTaHOBKY,
¢buKcupoBaTh PE3yIbTATHl IOJYYEHHOW 3aBHCHUMOCTH (PH3MUECKUX
BEJIMYUH B BHJE TaOaMLl U TpaduKOB, IeJIaTh BBIBOABI M0 PE3yJbTaTaM
HCCIeN0BaHUA

11.12

CoGumoate mpaBuia 6€30MacHOro TPy PU MIPOBEICHUH UCCIICIOBAHUI
B paMKax y4eOHOro OSKCIEPHMEHTa, Y4eOHO-HCCIeIOBATEIbCKON U
HPOEKTHOM JIESITEIbHOCTH C UCTIOJIb30BAaHUEM H3MEPHUTEIIbHBIX YCTPOUCTB
1 J1abopaTopHOro 000y TIOBAHUS

11.13

Pemrate pacuérHbie 3amauu ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEIbIO,
WCTIONIB3Ysl (M3MUYECKHE 3aKOHBI W TPHUHIMUIIBI, Ha OCHOBE aHaJIM3a
YCIIOBUS 3a/1a4U BBIOMPATH (PU3NICCKYIO MOJICIh, BBIICIATH (PU3MUeCcKHe
BEITMYUHBI U (OPMYJIBI, HEOOXOIUMBIC JJIsi €€ pEemIeHHs, MPOBOIHUTH
pacuéThl M OIEHUBATH PEATLHOCTD IMOTYYCHHOTO 3HAYCHUS (DU3HUECKOM
BETTUYHUHBI

11.14

Pemrate Ka4CCTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHYCCKHU
HETIPOTUBOPCUUBYIO MLCIOYKY paCCY)KI[eHI/Iﬁ C 0HOpOI71 Ha H3YUCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

11.15

Hcnonp3oBaTh TOpU  peHIeHWHM  Y4eOHBIX  3a/ad  COBPEMEHHBIE
MH(GOpPMAIIMOHHbIE TEXHOJOTMU Ui TOWUCKA, CTPYKTYPUPOBAHUS,
UHTEpOpETallud M TPEACTaBICHUS Y4eOHONM U Hay4yHO-NOIMYJSPHOM
nH(pOpMaLUY, TOJYYEHHOW M3 PA3JIMYHBIX HCTOYHHKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMALIHIO

11.16

OOBSACHITh TPUHIUIIBI JEHCTBUS MAIMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB; pa3nuyaTh YCIOBUS WX O€30MacHOrO0 WCIIONIh30BaHUS B
OBCETHEBHOMN KU3HHU

11.17

[IpuBonuTh mpuMeEpbl BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpETHUYECKHE 3HAHUS IO (PU3HKE B MOBCETHEBHOM KU3HU
s olecriedyeHHss O€30MacHOCTH MpH OOpalleHuH ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXPAHEHHS 3/I0POBbSI U COOJIIOICHHS
HOPM PKOJIOTMYECKOTO TIOBEJCHHS B OKPY KaIOILEH cpene




11.19

PaGorare B rpynme c BBIIIOJHEHHEM PA3JIMYHBIX COLHUANBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy IPYIIIBL, PAIlHOHATIHLHO PAaCHIpEaessTh 00I3aHHOCTH
U IJIaHUPOBATh ACSITENLHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJJeKBAaTHO
OLICHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHHUKOB TPYIIIbl B pEIICHUE
paccMaTpuBaeMoi poOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3zaeia

Koa nposepsiemoro

JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O I[IO3HAHU A

1.1

®usuka — Hayka o npupone. Hayuneie Meronsl
ITO3HAHUS OKPY’KaroILEro Mupa. Pounb
JKCIIEPUMEHTa M TEOPUHU B IPOLECCE IO3HAHHUSA
IPUPOIBI. DKCIIEPUMEHT B (PH3UKE

1.2

MognenupoBanue  (GU3MYECKUX  SBICHUH U
npoueccoB. Hayunbele runoressl. ®Pusnueckue
3aKOHBI M TeOpuUU. ['paHMLBI NPUMEHUMOCTHU
¢u3nueckux 3aKoHOB. [IpHMHIMII COOTBETCTBHSL.
Pore u mecto ¢usuku B (opMuUpoBaHUU
COBPEMEHHOM HAy4yHOM KapTWHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

#H##Par#t##KNUHEMATUKA

2.11

Mexannueckoe aBMkeHHE. OTHOCHUTEIBHOCTH
MexaHuyeckoro aABmkeHus. Cucrema orcyéra.
Tpaexropus

2.1.2

[lepemenienne, cKopocTh (CpenHss CKOpOCTb,
MTHOBEHHas CKOPOCTh) u YCKOpEHHE
MaTepUalbHOM TOYKH, HX IPOCKIHH Ha OCH
cucreMbl KoopauHat. ClioKeHue NepeMelieHnili u
CJI0XKEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JIBIKCHUE. I'paduxu
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U IEepEeMELICHUs MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

KpuBonmnuelinoe JBUKECHUE. PaBrOMepHOE
JIBIJKCHHE MATEPUAIbHON TOYKH IO OKPY>KHOCTH.
VYrioBast CKOpoCTbh, TUHENHAasA CKOpOcTh. [lepron u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

2.16

TexHuueckue yCTpOMCTBa: CIUAOMETP, IBUKEHUE
CHapsAa0B, HCTIHBIC U pCMCHHBIC IICPpCaavYn




2.1.7

[TpakTuueckue padoTel. M3MepeHue MTHOBEHHOM
ckopocth. MccienoBaHue COOTHOLIEHUS MEXKIY
My TSMU, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIE/I0BATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU
IIpU PAaBHOYCKOPEHHOM JBMIXKEHHUU C HadaJbHOMN
CKOpOCTHIO, paBHOM Hymt0. M3yueHue IBHKEHHS
mapukKa B BSI3KOU )KUAKOCTU. V3yueHue NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#H#Par### JUHAMUKA

2.2.1

IIpunuun orHocutenbHOCTH ['amunes. IlepBbli
3ak0oH HproToHa. IHEepLumanbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cuil

2.2.3

Bropoii 3akoH HproToHa 15151 MaTepUaIbHOW TOUKHU
B uHepuuaibHoi cucreme orcuéra (MCO). Tpetwit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

2.24

3aKkoH BCEMHPHOI'0 TATIOTCHUA. Cuitla TSDKECTH.
HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHs
CKOJIbKEHUS U cuiia TpeHus nokosi. Koadduument
TpeHus. Cuia COnpOTUBIIEHUS IPH ABUKEHUU Tea
B KUJKOCTHU WJIM rasze

2.2.7

[ToctynatensHOe W BpamaTeNbHOE ABM)KCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHU:.

[1eyo cumbl. YCnoBusi paBHOBECHS TBEPAOTO TeNa
B ICO

2.2.9

Texunueckue YCTpOMCTBA: HOJIITUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckue paboTel. M3ydeHuwe BIKEHHS
Opycka Mo HaKJIOHHOH IIOCKOCTH MOJI 1eHCTBUEM
HECKOJbKUX cui. McecnenoBanue 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOIUX B JAePOpMUPYEMOI
MPY>XUHE U PE3UHOBOM 00pasIle, OT BEIMYUHBI UX
nedopMaruu. Uccnenosanue YCIOBUU
paBHOBECHsI TBEPAOTO TeEJd, MMEIOIIETO OCh
BpaILlCHUS

2.3

###Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

2.3.1

NMnynec  MarepuanbHOM  TOYKH,  CHUCTEMBI
MaTepUaiabHBIX TOYeK. HMmmynsc cunbsl

HN3MCHCHHUEC UMITYyJIbCa TCJIa




3akoH coxpaHenus ummnyibca B UCO. PeaktuBHOE

2.3.2
JIBUOKCHUE
2.3.3 Pabora cuibl
2.3.4 Mo1HOCTb CUJIBI
235 Kunernueckass SHEprus MaTepHaIbHOW TOYKH.
o TeopeMao KMHETUYECKOM DHEPIUU
[Morenimansaas ~ SHeprus.  llOTeHIMANbHAS
236 SHEprust ymnpyro nAehOpPMHPOBAHHON MPYKUHBI.
e [MoTeHMaIbHAs SHEpPIus Tena BOIM3U
MOBEPXHOCTU 3eMIIH
[oTeHIMaNbHbIE ¥ HENOTCHIUATIbHBIE —CHUIIBL.
37 Cesi3p  pabOTBl  HEMOTEHIMAIBHBIX  CHJI  C
h WU3MECHCHHEM MEXaHHYECKOW DHEPIHU CHUCTEMBI
TeJ1. 3aKOH COXPAaHEHUsI MEXaHUYECKOU SHEPIUH
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JIBUJKEHHME PAaKeET,
h BOJIOMET, KOIIEP, MPYKUHHBIHA THCTOJIET
[lpaktuyeckue  pabGotbl.  M3ydeHue  CBs3M
2310 CKOpOCTCH  Tel TpH  HEYympyroMm  yjaape.

HccnenoBanue cBs3u pa6OTBI CHJIBI C U'BMCHCHHECM
MEXaHUYECKOH OHEPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#iH#Pari###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

311

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYeCcKoi Teopuu. BbpoyHOBCkoe NBUKEHHE.
Huddysus. Xapakrep JIBU)KEHU S u
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA

3.1.2

Mopenu cTpoeHHs Ta30B, KUIAKOCTEH U TBEPABIX
TeJl U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIer

3.1.3

Macca  monekyn.  KomnmuectBo — BemecTsa.
[TocrossnHass ABoraapo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. [llkana remneparyp Llenscus

3.15

Mopenp nneansHOro raza. OCHOBHOE ypaBHEHHE
MOJIGKynSIpHO-KI/IHeTI/ILIeCKOfI TEOpPHUHN HACAIIBHOTO
rasa

3.1.6

AOcomoTHas Temrmeparypa Kak Mepa CpeaHei
KMHETUYECKOW HHEPruu TEIJIOBOIO JABM)KEHHUS
yactul rasa. [llxana remneparyp KenpBrHa




3.1.7

VYpaBaenue Knanelipona — MenzaeneeBa. 3akoH
JlanpToHa

3.1.8

["a3oBble 3ak0HBL. M30mpo1iecchl B U1ealbHOM Tase
C MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEpPMa,
n30Xopa, n3odapa

3.1.9

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTnueckue pabotTel. M3mepeHue Macchl
BO3JyXa B KiaccHOM KkomHate. lccrienoBaHue
3aBUCHUMOCTH MEXIy IapamMeTpaMu COCTOSHHUS
pa3peKeHHOro raza

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepmonnHamuueckas  cucreMa.  BHyTpeHHss
3HepFI/I$I TepMOHHHaMquCKOﬁ CHUCTCMBI H
CII0COOBI €€ U3MEHEHUS

3.2.2

KonuuectBo Temnorel u pabota. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buer TEIUIONEepEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, wu3lyyeHue. TemnoéMKocTh Tena.
ViaenpHas TeIUIOEMKOCTH BeliecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.2.4

IlepBblii 3ak0H TepMoaMHAMUKH. [IpumMeHnenue
IIEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30IIPOLIECCAM.
['padmyeckas uHTEpIpeTaus paboTHI Ta3a

3.25

TeroBble  mamuHbl.  [IpuHIMOBL  AEHCTBUSA
TEIUIOBBIX MamuH. [IpeoOpa3zoBaHusl SHEPrUU B
TEIJIOBBIX MammuHaxX. KoadduimeHT monesnoro
nevictBust (mamee — KIIJ[) TeruioBod MariuHBbL.
[uxn Kapno u ero KIIJ]

3.2.6

Bropoii 3akon tepmoauHamuku. HeoOGpatumocTthb
IporeccoB B mpupoje. TemmoBble IBHraTeiu.
DKonorudeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

Texnuueckune YCTpOWCTBA: J(BUTaTeIlb
BHYTPEHHETO CropaHHsi, ObITOBOM XOJIOAMJIBHHUK,
KOH/IULUOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepenue ynenbHOU
TEIJIOEMKOCTH

3.3

##HPar## AT PEI’ATHBIE COCTOSAHUMA BEILIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHIeHcalus. VcnapeHue u
KHUIICHUE. YJeNbHas TemIoTa MapooOpa3oBaHMsL.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT 1aBJICHUS




3.3.2

AOcomroTHass ¥ OTHOCUTENbHAs  BJIAYKHOCTD
BOo3Ayxa. HachllieHHsbIi nap

3.3.3

Teépnoe Tteno. Kpucrammmueckue u amopdHbIE
Tesia. AHU30TPOIMS CBOMCTB KPUCTAJLIOB. JKuakue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

3.3.4

[TnaBnenue u KpucTaIU3anys. Y AeiabHas TeIIoTa
riaBnenus. CyOmumarus

3.35

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHuueckue  yCTpONCTBa:  TUTPOMETp U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH
MOJIyYEHUsI COBPEMEHHBIX MATE€pUajIOB, B TOM
YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

3.3.7

[Ipaktudyeckue paboTel. M3mepeHue BIAKHOCTH

BO3/yXa

SJIEKTPOAMMHAMUKA

4.1

##HPar#H#IJIEKTPOCTATUKA

41.1

OnekTpuzanust Tesl. DJeKTpuueckui 3apsn. [lBa
BHUJA SJICKTPUUCCKHX 3apsaa0B

412

IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHs 3JIEKTPUIECKOT0 3apsiia

414

B3aumogeiictBue 3apsanoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJe. Hanpsok€HHoCTb
aneKTpudeckoro nons. IlpuHnun cynepno3unuu.
JInHnn HanpsKEHHOCTH DIEKTPUYECKOTO OIS

4.1.6

Pabora CHII 3JIEKTPOCTATHYECKOTO TOJISL.
ITorenuunain. Pa3HoCTh NOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I U JUIJICKTPUKH B TMOCTOIHHOM
SJICKTPHUYICCKOM IIoJIC. I[I/IBJ'ICKTPI/I‘-ICCKEISI
MMPOHUITACMOCTDb

4.1.8

OnektpoéMkocTs. KoHneHcaTop. DIIeKTpOEMKOCTD
IUIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCaTopa

4.1.9

Texnuueckue YCTpOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJIEHHE  JIEKTPOIPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune

NMEKTPOEMKOCTH KOHICHCATOPA

4.2

#HHPar#HIIOCTOSIHHBIN DJIEKTPMYECKUI TOK. TOKU B

PA3JIMYHBIX CPEJAX




421

VcemoBus CYIIIECTBOBAHUS [IOCTOSIHHOT'O
ANeKTpUYecKkoro Toka. Mcrounwku Toka. Cua
ToKa. IToCTOSTHHEIN TOK

4.2.2

Hanpspkenue. 3akon Oma jy1s ydacTka Lenu

4.2.3

BHCKTpI/ILIeCKOG COITPOTUBJICHUC. y,Z[CJ'IBHOG
COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akoH JDxoyns —
Jlenna

4.2.6

MoIHOCTh QJICKTPHYCCKOI'O0 TOKa

4.2.7

anekTpoaBkymas cwia (manee — OJC) wu
BHYTPEHHEE CONPOTUBJICHHE HWCTOYHUKA TOKA.
3akoH OMa  and  1HOJHOM  (3aMKHYTON)
AJIeKTpUYecKoii ienu. KopoTkoe 3aMbIkaHne

4.2.8

ONEeKTpOHHasl MPOBOJUMOCTb TBEPABIX METAIIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHHUS METauIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onektpuueckuii TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonHuku. CoOCTBEHHAas M MpUMECHas
IIPOBOAMMOCTH ITOJIYIIPOBOAHMKOB. CBoOMcCTBa p-N
nepexoaa. [loxynpoBoHUKOBBIE TPHOOPHI

4211

aﬂeKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJINTAX.
aﬂeKTpOJII/ITI/I‘leCKaSI JUCColranus. 9J'IeKTp0J'II/I3

4.2.12

DNeKTpUUeCcKHuil TOK B razax. CaMoCTOSATEIbHBIN 1
HECAMOCTOSITENIbHBIA pa3psAn. Pa3nuuHble THUITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHnueckue yCTpOIiCTBa: amIepMerp,
BOJIBTMETP, peocrar, HCTOYHHUKUN TOKa,
AJIEKTPOHArPEBATENbHBIE puoopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(boTOope3nucTOpsl,  MOJYNPOBOAHUKOBBIA MO,
rajJbBaHUKa

4.2.14

[TpakTuyeckue paboThl. M3ydeHne CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKa U €rO
BHYTpEHHEro  compotuBieHusi.  HaOmonenue
AIIEKTPOJIN3A




11 KIIACC

Kon Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
paszaesa  3JieMeHTa
4 OJIEKTPOAMHAMUKA
#HH#Par#t##MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS UHA YKL
431 ITocTostHHEIE MAarHUTBHI. B3anmoneiictBue
o IOCTOSIHHBIX MArHUTOB
MaruutHoe — moJe. Bexktop  MarHuTHOM
uaaykuuu. [lpunnun cynepniounuu. Jluaun
4.3.2 MarHuTHOM  uHAyknuu. KaptuHa — muHMMA
MarHUTHOM WHAYKIMUA TOJNS  TOCTOSIHHBIX
MarHMTOB
MarsuTHoOE 10Jie MPOBOIHUKA ¢ TOKOM. KapTrHa
JUHUHA TOJIsl JUTMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH
¢ T1okoM. OmeiT Opcrena. BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
43.4 Cuita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
Cuna JlopeHna, €€ MOIyJb W HampaBlICHUE.
4.3.5 JIBrKeHHe 3apsyKEHHOW YacTULBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3 4.3.6 SIBneHune 3NeKTPOMarHuTHOM UHIYKIUU
4.3.7 IToToK BEKTOpa MarHUTHOW MHTyKIIHUH
438 OJC wHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
e uaaykin Papanes
Buxpesoe anekrpudeckoe none. 31C unayKInu
4.3.9 B IIPOBOJHMKE, IBHKYIIEMCSI MOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenna
4311 WuayktuBHOCTh. SBNenne camonuaykmuu. DJ1C
e CaMOMHTYKITHH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KATYLIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHudeckue yCTpOICTBa: MTOCTOSTHHBIC
43.14 MarHHTHI, AJIEKTPOMATHUTHI, dJEKTPOIBUTATEND,
o YCKOPUTEIH 3JIeMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
4315 [Tpaktuyeckue paborbl. M3yueHne MarHUTHOTO

MOJIsl KaTyIIKK ¢ TOKOM. MccnenoBanue neicTBus




MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sIBJICHUS  DJIEKTPOMArHUTHOM
WHIYKIAW

KOJIEBAHM 1 BOJIHBI

5.1

#HHPartHHMEX AHNYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KoneobarensHas cUcTeMa. CBo0OogubIe
KOJIeOaHusI. ["apmonnyeckue KoJIeOaHwMs.
[lepuon, yactoTa, amMIuuTya U da3a KojaeOaHuit

5.1.2

[IpyxuHHBIIA MasITHUK. MaremaTnueckui
MasITHUK

513

YpaBHeHHE TapMOHHYECKUX KoJIeOaHUi.
KI/IHeMaTI/I‘IeCKOCI/I JOIUHAMHUYCCKOC OIIMCAHHUC
KOJIE0ATEIBHOTO ABUKEHUS

5.1.4

IIpeBpamienue »HEpPruM INpU TapMOHUYECKUX
KosneOaHusax. CBA3b aMIUIUTYIBI  KoJeOaHMA
MCXOJIHOM BETMYMHBI C aMIUIUTYJaMH KOJIeOaHMi
€€ CKOPOCTU U YCKOPEHMUS

5.15

KonebarenbHbrii KOHTYD. CBobonHbIC
AJIEKTPOMAarHUTHbIE KOJICOAHUS B UJI€AIBHOM
KoJIeOaTebHOM KOHType. AHAJIOTUS MEeXIy
MEXAHUYECKUMU " AJIEKTPOMarHUTHBIMU
kosiebanusmu. @opmyna Tomcona

5.1.6

3aKOH COXpaHEHHsI DSHEPruu B UACATHLHOM
KOJIe0aTeIbHOM KOHTYPE

5.1.7

BbIHyX/leHHBIE ~ MeXaHWYecKue  KoJjeOaHus.
Pesonanc. Pe3oHancHas kpuBasi. BeiHyX/1€eHHbIE
SJICKTPOMArduTHBIC KoJe0aHusl.

5138

IlepemeHHBIN TOK. CunycouanbHbIN
IIEPEMEHHBIN TOK.

5.19

MouHOCTh NEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIIEE  3HAYEHHE CWJIbl TOKAa U
HaIPSHKEHUS

5.1.10

Tpancdopmarop. IlpousBoacTBo, mepemavya u
notpebieHue 3JIEKTPUUECKOMN SHEPTUH.
OKOJIOTUYECKUE PHUCKA TMPU IPOU3BOJACTBE
ANEKTPUUECKOM SHEPTUH. Kynberypa
HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
MOBCEIHEBHOM XKU3HU

5.1.11

TexHuueckue yCTpoOiicTBa: ceifcmorpad,
ANEKTPUYECKHI 3BOHOK, TMHUH JIEKTPOIIepeaad

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH ME€pHOJia MaJIbIX KoieOaHul rpysa




HAa HUTU OT JUIMHBI HUTH M MAacchl Ipy3a.
HccnenoBanne NepeMEHHOTO TOKa B LEMU U3
MOCJIEI0BATEIbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTOpa

5.2

#HHPartHMEX AHMYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJIHBI, YCIIOBHS
pacupoCcTpaHEeHUsl. ITepuon. Ckopoctb
pacnpocTpaHeHus U JJIMHa BoJHBL. [lonepeunbie
Y TIPOJI0JIbHBIEC BOJTHBI

5.2.2

#HHHPar###  Wuatepdepentuss u - audpakuus
MEXaHUYECKUX BOJIH

5.2.3

3Byk. Ckopoctb 3Byka. ['pomkocTh 3ByKa.
Bricota Tona. TemOp 3ByKa

5.2.4

DNeKTpOMAarHUTHBIE BOJIHEL. Vcenosus
U3ITyYEHUS JICKTPOMArHUTHBIX BOJH. B3anmmuast
opueHTanuss BektopoB E, B wmw v B
DJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
mpenomiieHue, — moispu3auus, — audpaxius,
untepdeperiusa. CKOPOCTh 3MEKTPOMATHUTHBIX
BOJIH

5.2.6

[ITxama »nekTpoMarHuTHBIX BOJH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMTIBI ~ pagUOCBA3M W TEJICBHJICHMUS.
Pannosokamust. DNEeKTPOMarHuTHOE
3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BIKJIbHBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas NUAarHOCTHKA B
TEXHUKE M MEIMIMHE, pajap, paguoNpUEMHUK,
TEJIeBU30D, aHTeHHa, TenedoH, CBY-neus

5.3

###Par###OIITUKA

5.3.1

[IpsMonnHEHOE pacHpOCTpaHEHHWE CBETAa B
oxHopoaHou cpeze. JIyd csera

5.3.2

OtpakeHue cBeTa. 3aKOHBbI OTPAKEHUsSI CBETA.
[TocTpoeHue n300paxxeHuii B MIOCKOM 3epKae

5.3.3

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOHBI MMPECIOMJIICHUA
cBeTa. AOCONIIOTHBIN ITOKA3aTellb IMPCIOMJICHUA

5.34

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS

5.3.5

Hucnepcust cBera. CHOXHBIM cOCTaB O€NOro
cBerta. IlBer




5.3.6

Colwuparomye U paccenBaronye JUH3bI. ToHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M OITHYECKast
cuia ToHKOW JuH3bL. [locTpoeHune n3o0paxkeHui
B COOMpalolIMX U pacceuBalOIIMX JIMH3AX.
@opmyJia  TOHKOW  JHMH3BL.  YBEIHMYEHHE,
JlaBaeMoe JIMH301

5.3.7

IIpenensl  OPUMEHUMOCTH  I€OMETPUYECKOU
ONTHKH

5.3.8

Wutepdepenius CBeTa. KorepenTnsie
UCTOYHUKHU. Y CIIOBHS HAOIIOACHUS MAaKCUMYMOB
¥ MUHUMYMOB B MHTEP()EPEHIIMOHHOW KapTHUHE
OT JABYX CHH(a3HbIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus cera. udpaknuonHas pemérka.
YcnoBue HaOMIOACHHS TJIABHBIX MaKCHMYyMOB
IpU MAaJCHUU MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10

HOJIHPI/BB.LII/IH CBCTa

53.11

TexHuueckue  ycTpoiicTBa:  OYkM,  JIyIa,
doroanmnapar, IIPOCKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA,
T pakMOHHAs PeIETKa, TOISIPOU]

5.3.12

[TpakTueckue padbotel. 3mMepenue nokazarens
MPETOMIICHUS. Uccnenosanue CBOICTB
M300pakeHUt B JIMH3aX. Ha6nronenue
JUCIIEPCUU CBETa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHUYECKO
MEXaHHKHU. [Toctynatet TEOPUHU
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH  MOJIYJISA
CKOpPOCTH  CBE€Ta B  BaKyyme, IPUHIMI
OTHOCHUTEJIBHOCTH DHHIIITEeHHA

6.2

OTHOCHUTEIBLHOCTh
3aMe,Z[JICHI/IC BPEMCHU U COKPAIICHUC AJIMHBI

OIHOBPCMCHHOCTH.

6.3

3Hepr Hs U UMITYJIBC CBO6OI{H0ﬁ HaCTHUIIbI

6.4

CBs3p  Macchl C DHEPrUEM M HUMILYJIbCOM
CBOOOTHOM YaCTUIBL. DHEPTHUs MOKOS CBOOOAHOM
YaCTUILIbI

KBAHTOBA ®U3MKA

7.1

HHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®ortonbl. Popmyna Ilnanka cBA3M dHepruu
dboTOHA ¢ ero 4acToToW. DHEpPrusi U HMITYJIbC
dboToHa




7.1.2

OtkpeiTHe u wucciaenoBanue (pororddexra.
Omneiter A.I'. CtoneroBa. 3akonsl pororddexra

7.1.3

VYpaBHenue OiiHmTelHa a1 (horodddekTa.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue  yCTpoOCTBa: (hOTO3JIEMEHT,
doronatuuk, comHeuHas Oarapesi, CBeTOANO/]

7.2

CTPOEHME ATOMA

721

Mopenb aroma Tomcona. Onbiter Pezepdopna
0 UCCJIEIOBAHUIO CTPOCHUS aToMa.
[TnanerapHast MOjiellb aTOMa

7.2.2

IToctynatel bopa. WM3nyuenue u mnorsioiieHue
(OTOHOB IpPH NEPEXOJIE aToMa C OJHOI0 YPOBHS
sHeprum Ha apyroil. Buawl crnexktpoB. Crnektp
YPOBHEW 3HEPrUH aTOMa BOAOpOAA

7.2.3

BousiHOoBBIE CBOMCTBa yacTull. Bonnsl ne bpoins.
KopnyckysipHO-BOITHOBOM JyaJIA3M.
Judpaxnus 31eKTPOHOB Ha KpHUCTaLIax

724

CrnoHTaHHOE€ W  BBIHYXKJEHHOE HU3Jy4YeHHE.
VYcTpoiicTBO U PUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne  yCTpOMCTBA: CIEKTPAIbHBII
aHanu3  (CIEKTPOCKOI), Jla3ep, KBAaHTOBBII
KOMIIBIOTED

7.2.6

[TpakTnueckue paboTHI. HaGnronenue
JMHEWYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIOI[eHI/I$I u perucTpanuu
SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtkpbITHE pPaTMOaKTUBHOCTH. OnbITHI
Pesepdopna no  ompeneneHuro  cocraBa
panmoakTUBHOrO M3nydeHus. CBoiicTBa anbda-,
oera-, ramMma-u3J1y4eHus. Bnusinue
PaIMOaKTUBHOCTH Ha KHUBBIC OPTaHU3MbI

7.3.3

OTKpbITHE TIPOTOHA M HeWTpoHa. HyknoHHas
Mozenb siapa ['eisenOepra — MBanenko. 3apsiy
sapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
paZoaKTUBHOTO pacmaja




7.3.5

OHeprusi CBSI3UW HYKJIOHOB B siape. SlnepHbie
cuibl. Jledekt Macchl sapa

7.3.6

Snepublie peakuuu. JleneHue u CUHTE3 Alep

7.3.7

Snepubiii  peaktop. TepMosepHbIA CHHTE3.
[TpoGaembr u MEePCTIIEKTUBBI SIICPHOM
HHEPreTUKU. DKOJIOTMYECKUE aCTEKThl SACPHOM
SHEPTreTUKHU

7.3.8

DnemMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS

7.3.9

TexHudeckue yCTpOUCTBa: AO3UMETpP, Kamepa
BuiibcoHa, siiepHblil peakTop, aroMHas 6omba

7.3.10

[TpakTnueckue pabotsl. MccinenoBanue Tpekos
gacTuIl (10 TOTOBEIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38€3qH0r0 HeOa. Co3Be3nus, sipkue 3BE3BI,
IIJIAaHETHBI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucreMma. [lnaHeTsl 3eMHOW TpYMIIbI.
[InaHeThI-TUTAaHTBI U UX CITYTHUKH, KAPIUKOBHIE
wiageTsl. Masbeie Tena COMHEYHON CUCTEMBI

8.3

Comnre, dhortocdepa u atmochepa. ConHeuHas
AKTUBHOCTh

8.4

Ucrounnk sneprun CosHIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb,  pPaaAMYC, TeMIeparypa, ux
B3aMMOCBs3b. JlMarpaMmma «CeKTpaJIbHBIN KJace
— CBETUMOCTB. 3BE3ABI rJIaBHOM
IMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTb «Macca —
CBETUMOCTDY TUTST 3BE3T rIIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

##HPar#H#BHyTpeHHee CTPOEHHE 3BE3 L.
CoBpemeHHbIE IpeJICTaBICHUS 0
MPOUCXOXKACHUN U 3Botounn ConHIa U 3BE3N.
OTanbl )KU3HU 3BE3]T

8.7

Mneunslii [Tyt — Hama ['anaktuka. CrimpasibHast
CcTpyKTypa [l'anmakTuku, pacmpeneneHue 3BE3[,
ra3a u nbutd. Ilonoxxenne u neuxenue ConaHua B
I"anakTuke. IInockas 51 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunel ramaktuk. PaguoranakTuky M KBas3aphbl.
YEpHble AbIPHI B A1pax rajlakTUK




Bcenennas. Pacmmpenune BceenenHon. 3akoH
Xab6ma. Pasberanume ramaktuk. Bospact u

8.9 panuyc Bcenennoii, Teopus bosbiioro B3peiBa.
Mogens «ropsueir BceenenHoi». PenukToBoe
U3JIy4YeHUE
MacmrrabHast CTpYKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménusile  mpoOieMsl

ACTPOHOMHH




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMbl CpeIHEro
0o01ero ooOpazoBaHus

1

CdopmupoBaHHOCTh YMEHUU pacrio3HaBaTh (U3NYECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

Bnanenue ocHoBomosararomMu - (PU3MUECKUMHU  TOHSATUSMU U

BCJIMYHNHAMHU, XapaKTCPU3YIOIIUMHA (1)I/I3I/I‘ICCKI/IG IMpOICCChI

CpopMHUpPOBAaHHOCTP YMEHHMM TPUMEHATH 3aKOHBI KIJIACCHUYECKOU
MEXaHHWKH,  MOJICKYJSIpHOW  (U3MKM W  TEPMOIMHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DM3UKH IJI1 aHAu3a U OOBSCHEHUS
SIBJIGHUHA MUKPOMHpA, MAaKpOMHpA U MEramHpa, pa3inyaTh yCIOBHS
(TpanwmIBl, 007aCTH) MPUMEHIUMOCTH (PU3MYECKHUX 3aKOHOB, TOHMMATh
BceoOmMil xapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYCHHOCTh
WCIIONIb30BaHUS YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (PUIUYECKUE
MpOILIECChl,  HUCIOJIb3YySl OCHOBHBIE  IOJOXKEHHUS, 3aKOHbl H

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHUA pasjindyaTb YCJIOBUA IMPUMCHUMOCTU

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCTh yYMEHUSI pelIaTh PAacUETHBIE 3aJa4dl C SBHO
3a/IaHHON M HESBHO 3aJaHHON (U3MYECKON MOJENbIO: Ha OCHOBAaHUH
aHalM3a YCIOBUs BbIOWpaTh (QHU3MYECKHE MOJENIH, OTBEYAIOIIHNE
TpeOOBaHUSM 3a/1a4u, MPUMEHSATD bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJarbl  (U3MYECKUX TEeOopud  IpHu
WCIONBb30BAHUM  MAaTEMAaTHMUYECKMX METOAOB  pelleHus  3ajad,
MPOBOJUTH pacu€Tbl Ha OCHOBAaHMUM HMMEIOLIUXCS  JIAHHBIX,
AHAJIIM3UPOBATDh PE3YyJbTAaThl U KOPPECKTUPOBATH MCTOJbI PCUHICHUA C

YLIéTOM IMOJIYUCHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHBIE 33/1a4H, TpeOyrOKEe MPUMEHEHHS 3HaHUH U3
pa3HBIX Pa3/eNoB LIKOJBHOIO Kypca (PM3MKH, a TakKe MHTerpanuu
3HAHUW W3 JIpYyrUX TPEAMETOB €CTECTBEHHOHAYYHOTO IUKJA:
BBICTPAauWBaTh JIOTMYECKYIO IEMOYKY pacCyXIEHUH ¢ Omopoil Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SIBJICHUA




Bnanenne ~ OCHOBHBIMH ~ METOAAMH  HAy4YHOTO  IO3HAHWA,
UCTOJB3yeMbIMU B (U3UKE: MPOBOAUTH NPSAMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpPAs ONTUMAIIBHBIA CIOCOO
MU3MEPEHHS U MCIOJIb3YS U3BECTHBIE METO/IBI OLICHKH ITOTPEHIHOCTEH
W3MEpPEHHH, TPOBOIUTH HCCIICOBAHNE 3aBUCHMOCTEH (PU3MUYECKUX
BEIMYMH C WCIOJb30BAHUEM TPSAMBIX HM3MEPEHHH, OOBICHATH
MOJTyYCHHBIE PE3yIbTAThl, UCHOIB3Ys (PU3UYECKHe TEOPHH, 3aKOHBI U
MOHSTHSA, U /IeNaTh BBIBOJIBL; COOJIIOAATH MTpaBuiia 0€30MacHOTO Tpyaa
IIPY IPOBE/ICHUHN MCCIICIOBAHUI B paMKax yu4eOHOTr0 SKCIEpUMEHTA 1
yueOHO-HCCIIEI0BATENbCKOM  JICSTENBHOCTH € UCIOJIB30BAHUEM
IUQGPOBBIX ~ M3MEPUTENBHBIX  YCTPOWCTB W JIaOOpPaTOPHOTO

o0opyaoBaHus

CpopMHUpPOBAaHHOCT, yMEHUW  aHAJIM3UPOBATH U  OIICHUBATH
MOCIICACTBUS  OBITOBOM W TPOU3BOACTBCHHOH  JIEATEIHHOCTH
YEJIOBEKa, CBSA3aHHOM ¢ (DU3UYECKUMH IIPOIIECCAMM, C TO3WIIHUH
9KOJIOTHUYECKON O€30MacHOCTH; MPEACTABICHUH O palioOHAIbHOM
NPUPOAONOJIb30BAHUM, a TaKKE€ pPasyMHOM  HCIOJb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMW JUISl JNAJIbHEUIIEro pa3BUTHUA

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnaneHue pa3inMuHbIMM criocoO0amMu paboTel ¢ HH(OpMaluen
(U3MYECKOTO COJIEp)KaHUs C HCIIOJIIb30BAHMEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTU; pa3BUTHE YMEHUI KPUTUYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

CpopMHUpPOBAaHHOCT, YMEHHUM TPUMEHSATH OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKHE TOHSATHUS, TEOPUU W 3aKOHBI Il aHalIu3a M
00BsicHEHUST PUBUYECKUX MPOIIECCOB, MPOUCXOASIIINX Ha 3BE3AX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHYECKON cpesie; JBIKECHUS

HEOECHBIX TeJI, DBOJIIOLIMY 3BE311 M BeenenHoi




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

Kon
Kon .
pa3ne.1m/ HpOBepﬂeMbll/l JIEMEHT COACPKaHUSA
3JIEMCEHTAa
TEMBbI
1 MEXAHUWKA
1.1 KNHEMATHUKA
111 Mexanudeckoe JABUXCHHUC. OTHOCHUTEIILHOCTD
o MECXaHHUYCCKOI'O ABUXKXCHUA. CucreMa oTcuéra
MaTepI/IaJ'ILHa}I TOYKa.
|
Eé€ pamiyc-BekTop:
Fle)=(xlr) mlr)=(z)).
TpaeKTopIId,
nepeMelleHIle:
1.1.2 S 3 L 4
Ar=r(ty))—r(t)=r—n= :
= (Ax, Ay, Az),
IIVTb.
CrnokeHHe nepeMeleHHi:
A=A +A,
CKOpOCTL MaTepHaHLHOﬁ TOYKMU:
. AF .,
U=— =T, =[U1_.U1_.U_].
At .o T
Ax , . .
v =— =X,. @HAIOTIYHO v, =V,, U.=Z,.
113 -&r r—=0 :
CroxeHIle ckopocTeil: o, =0, + 0, .
Brruucnenue nepeMenieHus 1 myTu MaTepUaIbHONW TOUKH
IIPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TIO TpauKy
3aBHCUMOCTH V(1)




—

- ~ AU
YCKDPEHIIE MaTEepPHANMBHOII TOYKIL a = —L =u
=0

114 ar
Av, .
a, = =(v,),", aHamormiHo a, =(v, )", a.=(t
Af g ; T
PaBHOMepHOG HpﬂMOJ’II/IHeI\/’IHOC JBUKCHUC:
x(t) = xg + Vyut
x(t)
0
+
1.15

0X

Vye(t) — Vo, = const

(t)




0x

const

PaBHOYCKOpeHHOG HpﬂMOHHHeﬁHOC JABHMOXKXCHUC!

¥

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

v(t)=vu, +at

1.16 a. = const

Ulzx - Lﬁzx =2a,(x, _-‘51]

TIpH IBIDKEHII B OHOM HAIIPARIEHII Iy Th S —

CBoOoaHoe majienue. Y CKopeHrue CBOOOHOTO TaICHHS.
Y4 lg U,
Yo s
0 X0 X

JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:

1.1.7

3 3

[.r(t} =X, t Uyt =3 tU,cosa-f
.z )
;I.'{f}=J'E,+Uc,1.i-‘+g‘1—=J',:,+UC,51ﬂD'.-f—£
: 2 2
v (t)=u, =v,cosa

v(t)=v,, +g1=ysino— g

g.=0
g, =—g =const




1.1.8

KpuBonuneriHoe n1BuxeHue. [[BrikeHne MaTtepualibHOM
TOYKH 10 OKPYKHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCPHOM ABHIKXCHUU TOYKH 110 OKPYIKHOCTH

_2n_2
w = T = 4]

2

27o

. LleHTpoCTpEMUTENBHOE YCKOPEHUE TOUKHU:

ye = 5 = w?R

nc




R
. IlostHOE yCKOpEHHE MaTepUaIbHON TOUYKHU

Teépaoe Teno. IloctynarenbHOE U BpalaTeaIbHOE

1.1.9 .
JBU>KEHUE TBEPJIOTO Tesla
1.2 JAMHAMUKA
121 Nuepunaneubie  cucreMbl  orcué€ra. [lepBelii  3aKOH
o Herorona. Ilpuaiun otHocuTensHOCTH ["anunes
Macca tena. IIIOTHOCTE BeliecTBa:
m
P=y
p
1.2.2 =




Cua. [TpyHIMI Cyneprio3uLMK CUJL:

-

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEUCTB

1.2.3 1




+
Bropoii 3axon HeroTona: 1u1st marepuanbHoii Touku B MCO
Fi = ma,

F

1

124 M
a
1
Ap = FAt
A
p




At
npu
F = const
F
const
-
Fiz Fy

Tpertnii 3akoH HproTOHA 17151 MaTepUANIbHBIX TOYEK:

-

Fi; = —Fp

1.2.5

12




21

1.2.6

3akoH BCCMUPHOTI'O TATOTCHUSA: CUJIBbI IPUTSKCHUS MCXKIY

TOYEYHBIMHA MaccaMy paBHbI
mpm;
RZ

F=aG




Cuna tspkectu. LlenTp TsxecTr Tena. 3aBUCUMOCTb CHIIBI
TSOKECTH OT BBICOTHI N HaJ TMOBEPXHOCTBHIO IUIAHETHI
pamuycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:




—kx
Cuia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Frp = uN
F
™
UN
1.2.8
Cuna TpeHus MoKos:
Fp < uN
F
™
<
UN
Koaddunment tpenus
JlaBaeHwue:
P=%
1.2.9
S




1.3

CTATHUKA

13.1

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

IM| = Fl, e | — niedo cust

>

F

OTHOCHUTEIIBHO  OCH, Tmpoxoxasmied dyepe3 Touky O
MEPNEeHIUKYIISIPHO PUCYHKY

1.3.2

IlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX

TOYCK:

myr + myry+...
my +my+...

Tim.







B onHOpOIHOM 1TOJIE TSXKECTH

(g = const)

const)
LOCHTP MAcCC TCjia COBIMAAAcCT C €ro HCHTPOM TAKECTU

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0
\LF"] +F,+...=0

#HPar##
#1.3.4

3akon [Tackains




JlaBiienue B )KuaKoCTH, okosmeiics B MCO:
p =po +pgh
p
#it#tPart#ttt | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#HHPar#t# _
#1.3.6
P




€CIIH TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

F
Apx
pgVv
YcnoBue maBaHus Tel
1.4 3AKOHBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepuabHOW TOYKHU:
p=mv
p
HHHPar##
#1.4.1
m
v
P ariH NMmynbsc cucremsl Tei:




3aK0H U3MCHCHUS U COXpPAaHCHUS UMITYJIbCA:

P ar B CO

> >

#143 Ap = A(pl + P2+- . ) = FlBHeLL[HAt + FZBHeLL[HAt-I_' .-







1BHEITH

At

2BHEIIH

At

B MCO , ecnin

A(




, €CIIN

- -

FlBHeI.LIH + FZBHeLUH+- e

1BHEIITH

2BHEUTH




0
PeakTuBHOE nBUXKEHUE
F
HHtHPar# Ar X
#1.4.4 Pabota cribl Ha MaJIOM TTepeMeIIeHUH:
A= |}'=| |A7|-cos o= F, - Ax
-/\(;
)
MOIIHOCTb CHIIBL:
€CJIM 3a BpeMs
At
1.45
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
AA
P=— =F-v-cosa
Ay
146 Kunernueckast sHEprust MaTepruaabHON TOYKH:

2 2

mv p
EKPIH =5 =5

2 2m




KUH

mv

2m

3aK0oH M3MEHEHHUS KHHETUYECKOU OHCPIrur CUCTEMBI

MatepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenmmansHas 3HEprus:

JJIA IIOTCHIIUAJIBHBIX CHUJI




Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

1morenIg

2MMOTEHIT

AE

TOTEHI]

IloTenumanbpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B
OIHOPOJHOM IIOJIC TAXKECTHU:

EHOTeHu =mgh

TIOTECHIT




mgh

[ToTenunanpHas 3Heprus ynpyro neGopMupoBaHHOTO

Tena:
kx?
E OTeHL — 2
TIOTCHIL
2
kx

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOI SHEPTUH:

Fuex = B + Emmm,

148 B IICO AE,ex = Agcex senorermn. cans
B ITCO AEyex = 0, €CIIH Agcex renoresm. cax = 0
15 MEXAHMWYECKHE KOJIEBAHIM A U BOJIHbBI
lapmonnueckue KkojeOaHUs  MaTepUATbHOW  TOYKH.
151 Avmutyga u  ¢asza kosebanuii. KwuHemarmueckoe

OIIMCAaHHC:




—kx.

x(f) = Asin( @f +9,)
v(=x/'.
a(H=(v,), = —o'x(f) = a +@x=0,

rac X - CMEIICHUE U3 PABHOBECHS.

JInHamuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mao
2
. 9TO 3HAYUT, YTO
E, = —kx

DHepreTMueckoe  OMUCaHWE  (3aKOH

MEXaHWYECKON PHEPTUN):

COXpaHCHUS




CBs3b aMILTUTY/ABI KOJIEOAHUN CMELICHUS MaTepUaIbHOM
TOYKH C aMIUITyJaMH KojeOaHuil €€ CKOpOCTH M

YCKOPEHHUSL:

Upe =0, @ =4

[lepuon u yactoTa KoseOAHUIA:

Hepnoz[ MaJIbIX CBO6OI[HLIX KoJIeOaHHi MaTEMaTHYECKOIO

MAasITHUKA:
1.5.2 ]
=2 |—
g
[lepron cBOOOTHBIX KOIEOaHMI IPY>KUHHOTO MasiTHUKA!
m
T=2m|—
k
153 Boinyxxnennsie  koneOanusi. Pesonanc. Pe3onaHcHas
KpuBas
[lonepeunble W  npoAodbHbIE  BOJHBL.  CKOPOCTH
pacpoCTpaHEHUS U JJIMHA BOJIHBI:
v
A=vl =—
v
A
154 vT




Wutepdepennys u audpaxiust BOJIH

1.55

3Byk. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAIPHAS OU3UKA

211

Mopenu cTpoeHusi Ta3oB, KUIKOCTEH U TBEPIBIX TEII.
[Tyctb TepmoguHamMudeckas cuctema (Teno) coctout uz N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny




rac

—yuciio ABorajspo, m — macca CUCTEMBI (Tena),
u

u
— MOJIIpHas Macca BELeCTBa

2.1.2 TemoBoe qBMYKEHHE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzauMoelicTBue yacTuIl BellecTsa
214 Juddysus. bpoyHoBCcKoe ABUKEHHE
2.15 Mogens uaeanbaoro raza B MKT
Csi3p MeXIy JaBICHHEM M CpelHed KHHETHYeCKOU
JHEPruedl  IMOCTYINATeNBbHOTO  TEIUIOBOTO  JBWKCHHS
MOJIEKYJ HJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
= m,nu:—zn i(.m"”u: —zn £
PR =Ty )T
2.1.6

rac mO — macca OIHOI MOJICKYIJIBI,

n=

N

%4




- KOHLCHTpalusgd MOJICKYJI

2.1.7 AbcomtotHas Temnepatypa: T =t +273K

CBs13b TEMIICpAaTypbl Tra3a cCo CpCI[HCfI KHHETHYECKOM

3H€pFI/IeI71 MMOCTYNATCJIIbHOTO TCIIJIOBOI'O IABWIKCHUSA €TI0

MOJICKYII:
2.18 _ 2
e = |- 3 kT
L2 2
2.19 VYpasaenue p = nkT
MOI[GJ'IL HNJACAJIbHOT'O Ir'a3a B TCPMOJUHAMUKCE:
(Vpaprerse Merrereesa — Kareipora
| BEpeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBueHne MeHzeneeBa — KraneiipoHa (mpim
3amicH):
RT
oV ="_RT =vRT =NkT, p=P""
2.1.10 LL LL

BHPE.}KEHIIE piRIE: | BHYTPEHHEﬁ SHEPTIII OTHOATOME

raza ([IpHIMeHIIMEle (POPMEI 3aIlICH):

L‘=%1}RT=%N}’CT _3 M RT —ve, T = %pV

2




3akoH JlanbTOHA MJIsI MABJIEHUS CMECHU Pa3peKEHHBIX

ra3oB:
p=p+pt..
p
1
2.1.11
+
2
+
N3ormporieccsl B pa3pexeHHOM rase ¢ MOCTOSHHBIM YHCIIOM
MoJiekyst N (C TOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA V):
n3zorepma (T = const): pV = const,
nzoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

V— t
T—COTlS

const

I'paduueckoe npencraBnenue u3onporeccoB Ha pV-, pT-u
VT- quarpammax.

OO0benMHEHHBIA ra30BLIH 3aKOH:
V

P
- = t
T cons

pv




const

JJI1 ITIOCTOSAHHOI'O KOJIMYCCTBA BECIIICCTBA V.

HaCBIIJ_IeHHBIC N HCHACBLINICHHBIC IIapbl. KauectBenHas

3aBUCHUMOCTD IIJIOTHOCTH M AABJICHUA HACBIIICHHOI'O I1apa

2.1.13
OT TeMIlepaTypbl, HX HE3aBUCHUMOCTb OT 00BEMa
HACBIIICHHOTO Mapa
BnaxnocTs BO3ayXa.
OTHOCUTENbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHacmumapa(T) pHaCwa,napa(T)
¢
Y
HacslInapa
2.1.14 (M)
Y

napa

(M




(M

(M

HachImnapa

mapa

H3Mmenenue arperaTHbIX COCTOSIHH BEIIECTBA: HUCTIapCHUC

2115 Y KOHJICHCAITUS, KUTIEHUE KUIKOCTH
2116 V3MeHeHMe arperaTHbIX COCTOSTHUI BellecTBa: MJIaBlieHUe
o Y KPUCTAITH3AIHS
2.1.17 IIpeoOpa3oBanue 3Hepruu B (pa30BbIX Mepexoiax
2.2 TEPMOANHAMUKA
221 TemnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennonepenaya kak crnoco0 H3MEHEHUS BHYTpPEHHEH
2.2.3 sHepruu  0e3  cosepuieHus paborel.  KonBekius,
TETIONPOBOAHOCTD, U3JIy4YeHHUE
KonnuecTBo TemIoTsI.
VY eapHas TEI0EMKOCTH BEIIECTBA C:
Q = cmAT
224




CMAT

2.2.5

VYnenpHas Temiora nmapooodpazosanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.

VY aenbHas TemioTa cropaHus Toruea : Q = gm

2.2.6

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:
A =pAV

pAV

Beruncnenne pabotsl mo rpaduky mpomecca Ha pV-

AuarpaMme

2.2.7

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 = AU;; + A1 = (U — Up) + Ag,

12

AU

12

12




(O]

U
1
)
+
A
12
Annabara:
Q12 = 0= Ay, = (U, — Uy) = AUy,
Q
12
0
.

12




(U

AU

12

2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumele nporiecchbl
[Tpuniumne! gerictBus TemnoBbix MamuH. KIT/:
MakcumansHoe 3Hauenue KII1/. ukn Kapno:

Tow —Tim T
2.2.10 max ) =My, = ————— =1- =2
T .
YpaBHEHHE TEIIOBOTO OanaHca:




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE

3.11

OnexTpuzauuss Tea U e€ MPOSIBICHUS. DJIEKTPUUYECKHMA
3apsan. [IBa Buaa 3apsna. DNeMEHTapHbIN 3JIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA DJICKTPUUCCKOr'O 3apaaa

3.1.2

B3aumonericteue 3apsinoB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIIEKTPUYECKON

MIPOHUITACMOCTBIO




|- 1 4|-|q
Foplallel 1 lalle
1 4mee, 17
313 DnekTpuyeckoe mnosie. Ero aeiicTBUe Ha 3JIEKTpUYECKUE
3apsiabl
Hanpsisk€HHOCTB AJIEKTPUYECKOrO MOJIs:
* F
qnpoﬁl—lblﬁ
E
q
MPOGHBIH
314
F
[Tone Toueunoro 3apsna:
q
E.=k—=

12




OJTHOPOJTHOE TIOJIE:

-

E = const.

const.

KapTune! 1vHMA HanpsHKEHHOCTH 3TUX MTOJIEN

3.15

HOTGHHI/I&]’IBHOCTL QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(¢h1 — ¢2) = —qA¢p = qU.

12




q(¢

IIOTGHHH&HLHaH OHEPIrusd 3apsja B DJICKTPOCTATUYCCKOM

T10JIE:

W =q¢

q¢




—-AW

HOTGHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q
¢
q
W

CBs3b HaprDKéHHOCTI/I IOJIAI 1 PA3HOCTH TOTCHIHUAJIIOB JIA

OJTHOPOJTHOTO 3JIeKTpocTaTHueckoro mojs: U = Ed

3.16

HpI/IHHI/IH CYNEpHO3UIHHU SJICKTPUICCKUX MOJIEH;

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B: BHYTPU IIPOBOJHUKA
Et=0




0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOJIHUKA (p = CONSt

318 JydnexkTpuku B ANEKTPOCTATUYECKOM ToJie.
JusnexkTpudeckasi IPOHULIAEMOCTD BELLIECTBA €
Kongencarop. DneKTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U
C
U
q
3.1.9

DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCaTOpa:
€08

=g~

&&




eC

3.1.10

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

o]

q=q1+qx+....,U; = U =..., Capann — €1 + Co+...




mapant

[TocmenoBarepHOE COCTMHEHUE KOHICHCATOPOB:




ocJI







3.1.11

DHeprust 3apsHKEHHOT0 KOHJIEHCATopa:

_qU_CUz_q2
€T 27 2 T 2C

qu

Cu

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuna Toka:
=24
3.2.1 AL 540
[TocTostHHBIM TOK: | = const
Jlst mocrosinHOrO TOKa ( = |t
VYcnoBus CymecTBOBaHUS dJIEKTPUIECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E
3akoH OMa A1 yyacTKa LeMu:
=Y
R
I
3.2.3




DIIEKTPUYECKOE COIPOTHUBIICHHUE. 3aBHUCUMOCTh
COMPOTHUBIICHUS OJTHOPOHOTO MPOBOJAHHUKA OT €T0 JUTMHBI

Hn CCUCHUA. y,Z[CJ'II)HOC COIIPOTUBJICHHUE BEIICCTBA.

R l
_-F)S
R
3.2.4 p
S
I
Ucrounuku Toka. J]C ucrounnka TokKa:
E = ACTOpOHHHXCH}I
q
E
3.25 q

A

CTOPOHHUXCHUIT




BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akoH Oma i TOJHOHM (3aMKHYTOM) SJIEKTPUUYECKON

uenu: E = IR + Ir, otkyna

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapann Rl RZ

3.2.7

Hapann







[TocnenoBareabHOE COCTMHEHUE TIPOBOTHUKOB:
U=Ul+U2+.,11=12=.,
RIIOCJI = Rl + R2+

T10C)I

3.2.8

Pabota anextpuueckoro Toka: A = [UL.
3akon Jlxoyns — Jlenna:
Q = IRt




Rt

Ha pesucrope

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

3.29

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

AAd
P=—" =IU

At Ar—(
TernoBast MOIIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:




L:ﬂ

P=PR=—-=IU
R
MoniHocTh HCTOYHUKA TOKA:
AAd
At

Ar 0

3.2.10

CB0oOO/MHBIE HOCHUTENM DJIEKTPUYECKHX 3apsiIoB B
IIPOBOJHUKAX. MexaHu3Mbl MPOBOAMMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ia30B.

[TonynpoBoanuku. [1onynpoBOAHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3aUMOJEHCTBUE MardHuToB. MardurtHoe
none. Bekrop wmarmutHOM — uMHAyKuuMu. [lpuHnun

CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:

B = Bl +Bz+




Jluaun wHAYKIUMM MarHuTHoro mnons. KaptuHa nuHui
WHTyKIHUH MArHUTHOT'O OJIST II0JI0COBOTO u

HO,Z[KOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

3.3.2

OmneiT Opcrena. MaruutHoe 1oJie MPOBOJIHUKA C TOKOM.
KapTtuHa nuHMA MHIYKIMM MarHUTHOTO IOJIA JTMHHOTO
NpsIMOTO  MPOBOJHUKA U  3aMKHYTOI'O  KOJbIIEBOTO

IIPpOBOAHHKA, KaTYIIKU C TOKOM

3.3.3

Cuna Amnepa, e€ HanpaBJIEeHHUE U BEIUYMHA:
F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAalpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

3.34

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:

Fnop =l q | vBsina




Jlop

lqlvBsina
/i€ 0L — YToJl MEeXAY BEKTOpaMHU

-

v

1

JIBrokeHue  3apsHKEHHOW 4YacTHIbl B

MAargouTHOM II0JIC

OJTHOPOTHOM

3.4

OJIEKTPOMATHUTHAA MHYKIA

34.1

[ToTok BeKTOpa MarHUTHOM MHITYKIUU:

® = B,S = BScosa




BScosa
B

7
4
G 72

3.4.2 SBnenue anekrpomariuTHOW nHAYKIMK. D/1C nnaykuuu

3aKOH AMeKTpoMarHuTHOM uHaykiuu dapanies:

AD

3.4.3 E :_E

=@

Af—0

3J1C uHIYKIMU B IPSIMOM TIPOBOJIHUKE JUTUHOIA |,

ABUIXKYIIEMCS CO CKOPOCTBIO

v

344

(;LZ)




)

B OJJHOPOJTHOM MarHMUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, [A€ O — YIroJl MCXKy BEKTOPOM B u HOpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JiexKaT BEKTOPBI

>
>

lnv

; €CIIH




1
B
B
, v
v
\Y
TO
| E; 1= Blv
E

Blv
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[IpaBuio Jlenna

NHAYKTUBHOCTB:
L D
T
L
I
3.4.6
)
, o @ = LI
Camonnnykuus. 9/]C camonHayKIuu:
A
E, =—L—L =11,
Aty
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM:
W = LI?
)
W
L
3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Koneb6arenbubiii KoOHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIC

KOHe6aHI/I5{ B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

]fff] =g, =g, cos( @t + @) =1 cos(ct +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKy1a
2T 1
w=—=—
T JLC




2

LC

CBs13b aMIUIMTY/IBI 3apsiia KOHJEHCATOpa C aMILIUTYI0N
CHWJIBI TOKa TPHU  CBOOOJHBIX  DJIEKTPOMATHHTHBIX

KoJIe0aHUsAX B HJIeaTbHOM K0JIe0aTeIbHOM KOHTYpE:

Orax = —

m

3.5.2

3aK0oH COXpaHEHHUs YHEPTHUH B HICATLHOM KOJIeOaTeIbHOM

KOHTYpE:




3.5.3

BoinyxaeHHbIe 3JIeKTpOMarHuTHbIE KoseOaHus. Pesonanc

3.54

ITepemennbiii  TOK.  IlpousBojcTtBOo, Tepenaya U
MOTpeOIIeHNE IIEKTPUICCKON YHEPTHH
cu® LI’ cu’ _ LI’
+ = = X — const.
2 2 2 2

3.5.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bzanmuasn
OpUEHTAlLIMsI BEKTOPOB B 3JEKTPOMArHUTHOW BOJHE B

BaKyyMe:

- -

ElBlc

3.5.6

[lIkana  S7NEKTpOMArHUTHBIX  BOJH.  IIpumeHeHune

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOJIHOMU

cpene. Toueunslil uctoyHuk. JIyd ceera

3.6.2

3aKOHbBI OTPa’KEHHUS CBETA.

a=p




ol p
F7777777777
3.6.3 [TocTpoenne n300paKeHMH B IIIOCKOM 3epKaje
3aKOHBI IPEIOMIICHUS CBETA.
[Ipenomienue cBera:
nysina = nysing.
n
1
sino.
n
3.6.4 2
sinp.

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c

Nasc = v

abc




OTHOCUTENBHBINA OKA3aTelh IIPEIIOMJIICHUA:

n, 1

nOTH
1 V2

OTH




XoJ ty4yen B Ipu3Me.
V1 =Va., iy =,
CooTHoOIIEHNE YacTOT M COOTHOILIEHWE [UIMH BOJIH IIpU

nepexoac MOHOXPOMATHUYCCKOTO CBETA 4YCPC3 TpaHULy

paszciia ABYyX ONTHYCCKUX CPCU:

3.6.5

ny<ny ny

[TonHOE BHyTpEHHEE OTpaKEHHE.

[IpenenbHBIN yTo MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Noru ny

Sina







Coluparonue ¥ paccerBaroOIIUe JMH3bI. TOHKas JIMH3A.

DoKyCHOE PaCcCCTOSIHUE U ONITHYECKAs CHJIa TOHKOM JIMH3bI:

1
D=—
F
D
3.6.6
F
1
®opmyiia TOHKOHN JIUH3bI:
1 4 1 1
d f F
d
3.6.7 N
1




VBenuuenue, JaBacMoe JIMH30M:

h |f]
P=a="a




If|

d T~

A

F\ h

f

g

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
D0 = F =—0,
D




If|




XoJ myya, IpoIIeIero JIUH3Y M0/ IPOU3BOJIBHBIM YIJIOM
K e€ TTIaBHOM onTuyeckoit ocu. IlocTpoenue n3odpaskeHuit
TOYKM M OTpe3ka HpsAMOM B  coOuparommx WU

paccCuBarOIMX JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onThYecKkuid mpubop. [maz kak

3.6.9
OINTUYECKas cUcTEMa
Wntepdepennuss  csera. KorepeHTHBIE  MCTOYHHUKH.
VYcinoBust HaONMOAEHUS MakCUMyMOB M MHUHMMYMOB B
UHTep(PEPEHIIMOHHOW KapTHHE OT JBYX CHH(a3HBIX
KOT'€pPEHTHBIX UCTOUYHUKOB:
3.6.
7.
MAKCIIMYMET — A=2m =, m= 0,£1.£2.+£3
v
MITHIIMYMBI — ﬂ:{2m+l_];, m=0,t1.+2 +3
Hudpaxmus ceera. dudpakinmonHas pemiérka. YcioBHue
HAOIOZCHNS TJIABHBIX MAaKCUMyMOB IIpH HOPMaJlbHOM
MaJeHUM MOHOXPOMATHYECKOTO CBETA C JIMHOM BOJIHBI A
Ha peléTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U31KA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. [1nanka o kBantax. @opmyna [Tnanka: E =hv
®dotonsl. DHeprus GoToHa:
E=hv= he _
= hv = 7 pc
E
hv
4.1.2
A
hc

pc




Nmmnynse doTona:

pe]

hv




413 ®dororpdexr. Onbitet  A.I'.  CroneroBa.  3aKOHBI
o dorordpdekra

VYpaBuenue DitHmreitHa 1151 hoTodddekra:

E(bOTOHa = ABbIxoja + Exm-lmaxr

¢dorona

ABBIXOIa
+

KHHMax

414

rae,

Ecl)OTOHa =hv = —,

¢orona




hv

hc
hc
ABbIXOAa = hv}(p = /1
Kp
BbBIXOJa
Kp
A
Kp

hc




2
mv-max
Evyumax = 2 = eUsan
E
KAHMax
2
mv
2
max
eU
3amn
4.1.5 JlaBneHue cBera.




JlaBneHne  CBeTa Ha  IOJHOCTBIO  OTPAXKAIOIILYIO
MOBEPXHOCTh W Ha  TOJHOCTHIO  IMOTJIONIAFOILYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

IInanerapnas moxens aroma

4.2.2

[Toctynarer bopa. M3nyuenue u morjomeHne (GOTOHOB
TIPU [IEPEXO0/I€ aTOMa C OJJTHOTO YPOBHS SHEPTUU HA APYTOM:

hv _ e [E, —E

R y T

Y

4.2.3

JIunenyaTple CIIEKTPBI.

CriekTp ypOBHEH SHEpPruu atoMa BOJIOpoaa:

—13,63B
E, =222 4123, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['eitzenOepra — Banenko. 3apsin

sapa. MaccoBoe 4HucIIo sapa. H3oTombl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:
A A4 4
7 X—7 Y+ He

bera-pacnag.

DneKTpOHHBIN B-pacnai;

A A 0~
s X—= Y + je+v,

ITo3utpounslii B-pacnan:
A A 0=, .,
sX—=2-0Y + e+ v,

lNamMmma-uznydenue

4.3.3

3aKoH paJIMO0aKTUBHOTO pacnajia:

-t

N(t)




[Iycth M — Macca pagloakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy*2T

m(t)
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SnepHsle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






