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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepanbHON pabodeil mporpamMMmbl BocnuTaHus W KoHmenmuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJId MPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

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

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

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

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpEenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM ypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoiieM mupe. LLkompHBIN Kype GU3UKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U 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 (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

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 cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE 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
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrimyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
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 YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
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.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk U HHTErpupys
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 JUJIsl CUTyallH 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 (U3MKM OOIDKHO OBITH HEOOXOIMMOeE JabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

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

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

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

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHUE YCJOBUM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE 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.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[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 ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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, YCKOPEHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

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.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHUE TTyTel, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
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 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

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

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass 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 OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
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
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE 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. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnuanpHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEITU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMInepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHeHue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.



KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
apooOpa3oBaHUsI.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns 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 sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

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
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

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

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl 3JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOJHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii 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 paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

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

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I 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 DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC 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.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[ToynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

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

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

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 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
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, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

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
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMAarHETHKU.



TexHuyecknue YCTpOHCTBA M TEXHOJOTUYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-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.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

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



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU 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.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

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
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HHUTSAHOTO U TPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHa, TeraedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, PEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

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 OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O 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.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
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. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepnl KIacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

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 pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

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

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM 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  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pasMmepbl 00JacTH JIOKAJIM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
pacnaj. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

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

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TritooHHas MOJENb apPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIZICPHBIN peaKTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU WU 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MoJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «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 AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH,  OOBSCHUTEIBHOW W  IMPOTHOCTHYECKOW  (YyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, paIuoNpUEMHUK, TEIEBU30D,
anTenHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas IHArHOCTUKAa B TEXHUKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI 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
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PaCUIMPEHUE 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 YJI€HA 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 B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON 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;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

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 LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyalH3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
VMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

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

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs paCYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEAOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

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

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh 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, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOILMOHAIBHOE
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.

[TPEAMETHBIE PE3VJIbTATDBI

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



NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
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 ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl U  SBIICHUS,
UCIIOJIB3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKkOoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTEMaTUYECKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HMMIIYJIbCa M MEXaHUYECKOM
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

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
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS PUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEXaHU4ecKasl YJHeprusi, paboTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIFOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIWHAMUKE, BHYTPCHHSISI JHEPrUs HUIEaTHLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAILHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUA:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, dIEKTPU3alUs Tell, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYToM € UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  HM3MEpPEHM, JlelaTh  BBIBOJABI IO  pe3yjbTaTaM
UCCIIEJOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 MPOBEPKE NPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJly4YeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

co0r01aTh paBuiia 6€30aCHOrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  yuyeOHOro  O3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
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 3aJauH,
MPUMEHATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThI (PU3UIECKHIX
TEOpUH TPU HCTIOJIH30BAHUU MATEMaTHYECKUX METOJIOB pEIICHHs 3a/ad,
IPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI N3MEPHUTEINHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTH)KCHHUU
HAayKl M TEXHOJOTMH JUIs JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MpEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, 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 TIpylle C MCIOJIHEHUEM pa3INYHbIX COLHMAIBHBIX pOJEi,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

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

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBbHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEUIIEM HayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUYEeCKUX TEN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTANbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEIUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBelil ¥ BTOpoil moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3aKOH PAJIHOAKTHBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
1OJI, PA3HOCTh MOTEHLMAJIOB, JJEKTPOABMKYLIAs CHJIA, HWHAYKLHA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIIASL CHUJIA CAMOMHAYKIMH, HSHEPrus MAarHUTHOTO IO
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUs  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue sjep, Gu3ndeckue MPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, cuJjIbl Amnepa u cuiibl Jlopenia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
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; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJBb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaThb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC 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 MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
pamMKax  yuyeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MATEMAaTUYECKMX METOAOB pEIICHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalud 3HAaHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKd M TEXHOJOTMM Ui JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

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



TEXHOJOTHI, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENETATh AEATENbHOCTD
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.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. HAYYHBI METO/I IO3HAHUSI ITIPUPO/IbI
1.1 Hayunsrii MeTOA IO3HAHKS IIPUPOJIBI 6 bubmorexa [JOK
) Y A PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 10 1
nHeMariia https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 1
Junamiia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratuia TBEpaoro Tena > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHHKE 0 hitps-//m.cdsoo.ru/fl6b68d7
Hroro no pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKUHETHYECKOU TEOPUU 15 1 bubmorexa HOK
: yAp p https://m.edsoo.ru/f16b68d7
32 Tepmoaunamuka. TemnoBsle MalMHbL 20 1 bubmorexa HOK

https://m.edsoo.ru/f16b68d7



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

13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 24
UEKTpIIEcioe nore https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IT 24
OCTOHBIH SCKTPHHACCII TOK https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torat B pasmiieIx cpesax 6 https://m.edsoo.ru/f1 6b68d7
Uroro no pazneny 54
Pasznen 5. PUSMUYECKHUI MPAKTUKYM
bu6mmoreka [IOK
5.1 O i 16 16
HSHACCKHI NPaKTiM https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmorexa [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarsurHoe 1oJje 14 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
CKTPOMATHHTHAS HH VKUK https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
bu6nmoreka [JOK
2.1 M 10
CXAHMICCKHE KOTCOaHHA https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://m.eds00.ru/39859¢f1
23 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.4 @) 25 1
frrKa https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f1
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - 7 1
OPTYCKYIFIPHO-BOIHOBOM JyalH3M > https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
4.2 D 5
HBHKa atoma https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
A 12
5 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU https://m.cdsoo.r/39859f]
Hroro no pazneny 12
Pa3zaen 6. PU3SHYECKUM TIPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 MSHHACCIN NpaKTHiyM 6 6 https://m.eds00.ru/39859¢f1
Uroro no pazaeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
CICPBHOC BpeMA 0 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 4 16
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo 1yacoB DJIeKTPOHHBIE
° ara ugposbie
N Tema ypoka Konrpoabsusie | IlpakTuyeckue A upp
n/n Bcero u3y4eHusi oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
| ®uszuka — pyHIaMeHTaIbHas HayKa O 1 bubnuoreka LIOK
npupoae https://m.edsoo.ru/1beef346
) Hayunblii MeTO1 MO3HAHUS U METObI 1 bubnnorexa [IOK
UCCIIeTOBaHMS (PU3MUECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT M TEOpHUsI B TIpoliecce
3 H03Ha1f1/1ﬂ TIPUPOIBI pHa6J'I}Op,[[eHI/Ie u 1 bubmmotexa [IOK
PHPOARL. https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3HKe
4 CrniocoObl H3MepeHUs PU3NYECKUX | bu6muoreka LIOK
BEJINYMH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS U OTHOCUTENIbHAS
5 MOrPEITHOCTH U3MEPEHUI 1 bubmorexa [OK
P P https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIUYUH
MonenupoBanue B ¢pusuke. Ponb n
MecTo GU3NKU B (POPMUPOBAHUHT
6 COB quéHHOITI Hag)ql-ll)oﬁ Il:apTI/IHBI 1 Bubmroreia LIOK
P . https://m.edsoo.ru/eabbded 1
MHPa, B MPAKTHIECKON AEATEITHHOCTH
1110 (S)71
Mexanuueckoe nsmxenne. Cucrema
7 otcyeTa. OTHOCHUTEIBHOCTh ! bubnuoreka [IOK
MEXaHU4eCKOro ABMKeHUs. [Ipsimas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
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Panunyc-BexkTop MaTepuaibHON TOUKH,
€ro IMpoeKLHU Ha OCU KOOPAMHAT.

8 Tpae Ilepememniecaue bubmmorexa LIOK
ACKTOPHUS. .
P p peMEH https://m.edsoo.ru/30a108a5
CxkopocTts. X mpoekuuu Ha ocu
KOOpJMHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE
nBIKeHue. ['paduyeckoe onucanue bubnuoreka [IOK

9 .

PaBHOMEPHOIO IIPAMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxeHue nepemMenieHui u bubnnoreka [IOK
ckopocrteid. Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomMepHOE NBUKEHHUE.

T MrHoBeHHast CKOPOCTh. Y CKOpEHHE. bubnnoreka [IOK
IIpssMonMHENHOE IBUKEHHE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'papnueckoe onuncanue

12 Hpﬂ$OHHH€ﬁHOFO BUKEHUS C bubmmorexa [IOK

p A https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue

13 ¢BOOOIHOTO ITaeHNA. 3aBUCUMOCTD but6mmoreka [IOK
KOOpPAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpaQuKu

14 JIBm>xeHue Tena, OpoIeHHOTO MO/ bubnmoreka [IOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4fs
KpuBonuneliHoe 1BUKEHHE.

15 JIBuKeHue o OKpy>KHOCTHU. YTIIOBas bubnuoreka LIOK

Y JuHeHas ckopocTsk. [lepuon n
yactora. LlenTpocTpeMurtensHoe u

https://m.edsoo.ru/331961fbe
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HIOJTHOE YCKOPEHHE

KonTtponbsHas paboTa o teme

bu6mmoreka [IOK

16 "Kunematuka" https://m.edsoo.ru/1242f32¢
[MepBeiii 3axon HproToHA.

17 HNuepuunanbHble CUCTEMBI OTCYETA. bub6mmoreka LIOK
[Ipuniun otHocutenbHOCTH ["anunes. https://m.edsoo.ru/5a9%4a64
HewnHepuuanbHble CUCTEMBI OTCUETA

18 Cuta. PaBHojeiicTByoIIIas cuia. bubnnoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 BzaumoperictBue ten. Tperuii 3aKkoH bubmanoreka [IOK
HsroTona https://m.edsoo.ru/57dbas05
[IpuHIMIT CyTIEpIIO3UIIMN CHUJL.

20 PepH.IeII{II/Ie 3ay aqua Il II/IIMeHeHI/Ie bubmorexa HOK

A P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aK0H BCEMUPHOTO TATOTEHUS.
21 SKBHBaneHT}fOCTL rPaBUTALMOHHOM U bubmorexa TIOK
N P i https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

” Cuta TSDKECTH M yCKOPEHHE bubnnoreka [IOK
CBOOOIHOTO MaICHUS https://m.edso00.ru/2275726
JIBukeHre HeOECHBIX Te U UX
VCKYCCTBEHHBIX CITyTHUKOB. [IepBas bubnnorexa LIOK

23
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kenuepa

24 Cuia ynpyrocru. 3akoH ['yka. Bec bubmuoreka [IOK
Tema https://m.edsoo.ru/0ae2cd84
Cwuita tpenus. [Ipupoaa v BUABI CHI bubnmoreka [JOK

25 TpeHus. JIBUKEHUE B KUAKOCTH U https://m.edsoo.ru/1fa86499

raze ¢ y4éToM CUJIbl COMPOTUBIICHUS

https://m.edso0.ru/2cb29676
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cpebl

Hasnenue. ['mapocratnyeckoe bubnuorexa LIOK
26
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEJIIO. bubnnoreka [IOK
27 [TocTynarenbHOE U BpalareabHOe bubmumoreka LIOK
JIBH>KEHUE TBEPJOTO TeNa https://m.edsoo.ru/2b95d57e
)% MoOMEHT CHJIbI OTHOCHUTEIIFHO OCH bubmuoreka [IOK
BparteHus. [linedo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teiny. LleHTp Tskectu Tena. bubnuoreka LIOK
29
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bu6mmoreka [JOK
30 Pemenue 3amau
g https://m.edsoo.ru/dclcaac0
31 KonTponbHas pabora no teme bubmuoreka LIOK
"Tunamuka. Ctatuka TBEpAOro Tena" https://m.edsoo.ru/9f5a574c¢
HMitynsc MaTepUallbHON TOUYKH,
CHUCTEMBI MaTePHUAIIbHBIX TOYEK.
bubmmoteka [IOK
32 LleHTp Macc cUCTEMBI MAaTEPUAIbHBIX
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBHKEHUHU LIEHTPA
macc
NmMnynbe cuibl v u3MEHEHUE
33 UMIT yﬂbca Tena. 3aKOH COXpaHEeHUs bubmmorexa OK
4 ] p https://m.edsoo.ru/13f0a221
uMITyJbca. PeakTuBHOE IBUKEHUE
MoMeHT uMItysbca MaTepUaIbHON
34 ToukH. [IpeacraBienue o coxpaHeHUH bubmuoreka [IOK

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9
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Bbu6moreka [JOK

35 Pewenue 3anau
A https://m.edsoo.ru/f7706d63
Pabora cuinel Ha MajoM U Ha
16 KOHEYHOM MEPEMEILIECHUH. bubmmoreka [JOK
I'padpuaeckoe mpeacraBieHne padoOThI https://m.eds00.ru/913974¢7
CuJIbl. MOIIIHOCTD CHJIBI
Kunernyeckas sneprusi. Teopema 00
. bubmanoreka [IOK
37 M3MEHEHUU KHHETUYECKON YHEPTHH
N https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTenuuanpHbIe U HETIOTECHIIMATBHBIC
38 cuibl. IloTeHIMAaIbHAS YSHEPT U bubmorexa OK
' prits. https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpoCTh
Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHIIMATBLHBIX CHIT
. bu6mmorekxa [IOK
39 C UBMEHEHUEM MEXaHUYECKOM
https://m.edsoo.ru/f57b4e01
SHEPIUH CUCTEMBI T€N. 3aKOH
COXpaHEHHUs MEXaHWYECKOU IHEPTUU
40 KonTponbHas pabora no teme bubnuoreka LIOK
"3aKOHBI COXpaHEHMSI B MEXAHUKE" https://m.edsoo.ru/f30f43b6
Yupyrue u Heynpyrue
41 CTOI;'I}I;HOBeHI/ISIy S?gaBHeHHe beprymm brbmorexa [OK
. 4 https://m.edsoo.ru/474e7c4a
JUIS1 UACAIBHOM KUIKOCTH
PazButue npencrasneHuii o npupoe
4 Tera0Thl. OCHOBHBIC TTONOXKEHUS but6mmoreka [IOK
MKT. duddysus. bpoynorckoe https://m.edsoo.ru/b0ad445f
JIBUKCHHE
43 CtpoeHue ra3000pa3HbIX, KUIKUX U bubnmoreka [JOK

TBEPABIX TeJ. XapaKTep ABUKEHUS U

https://m.edsoo.ru/c44d02e2
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BSaHMOHeﬁCTBHH HacTul BE€EIICCTBA

Macca u pazmMepbl MOJIEKYJT (ATOMOB).

bu6mmoreka [IOK

44 KommuectBo BemecTBa. IlocTosHnas
https://m.edsoo.ru/c5b72ab7
ABorajipo
45 Temnepartypa. TennoBoe paBHOBECHE. bubmmoreka [JOK
[lIkana [enbcust https://m.eds00.1ru/0070d493
bubmanoreka [IOK
46 P
CHICHHE saat https://m.edsoo.ru/1531abas
bubmuoreka [IOK
47 nu iras. I’
AICIDHBIH 143, £ a30BBIC SAKOHRT https://m.edsoo.ru/1deb2367
43 YpaBHeHue Menzeneena- bubnuoreka [IOK
Kunaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouroTHas TeMIeparypa. 3akoH bubnnorexa [IOK
JlameToHa https://m.edsoo.ru/14e02d1f
50 M3omporneccsl B UI€aIbHOM rase ¢ bubnuoreka LIOK
[MOCTOSHHBIM KOJIMYECTBOM BELECTBA https://m.edso00.ru/68878d51
I'padnueckoe npeacTaBieHne
51 I/ISOE) OLIECCOB: 11/)130Te Ma, U30X0pa brbmorexa [OK
P ' pMa, pa, https://m.edsoo.ru/1344327b
u3obapa
but6mmoreka [IOK
52 OcnoBHoe ypaBHeHne MKT
HOBHO® YpaBHEHH https://m.edsoo.ru/c8094721
but6mmoreka [IOK
53 P
CHICHHE 3aAak https://m.edsoo.ru/10265a05
CBs13b a0COIOTHON TEMIIEPATyPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeaHel KNHETUYECKOW SHEPTUEN https://m.edsoo.ru/c38af875

MOCTYNATEIBHOTO TEMJIOBOTO
NBIDKEHUS €€ J4aCTUIl
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55 O06o001IeHne U CUCTEMaTH3alUs bubmuoreka IIOK
3HaHu# 1o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponbsHas paboTa o teme bubnmoreka LIOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepMoguHaMuyecKasi CUCTEMA.
3aaHue BHEMHUX ycinoBui i T/1
cucTteMbl. BHeniHue u BHyTpeHHUE
bubmuoreka [IOK
57 napameTtpsl. [Tapamerpsl T/l cuctemsl
https://m.edsoo.ru/5f8d38a3
KakK Cpe/IHHE 3HAUYCHUS BEJINYHH,
ONUCHIBAIOIIUX €€ HA
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
bubmuoreka [IOK
58 Camonpou3sBosibHas penakcamus T
https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopenp nieaabHOro ra3a B
59 TepMOJINHAMUKE. Y CITOBUS bubmmorexa HOK
p ST https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIETTN
YpasHenue MeHeneena-
60 KleaHefI OHAa ¥ BBIpAKEHHE I bubmmorexa HOK
P . P https://m.edsoo.ru/bal178d0
BHYTpPEHHEHN YHEPTrUuun
Bripaxkenue 111 BHyTpEHHER
61 OHEPIrUH OJJHOATOMHOI'0 UIEAIIBHOTIO bubnnorexa LIOK
rasa. KBasucratnueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKUE MPOIIECCHI
OnemeHTapHas paboTa B
6 TepMoJAMHaMuKe. Beruucinenue Bbubnmoreka [JOK

paboTsl mo rpaduKy mporecca Ha pV-
TrarpaMme

https://m.edsoo.ru/741d5738
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Temonepenaya kak crnoco6

Bbu6mmoreka [JOK

W3MEHEHUS BHyTpeHHEH sHeprunt T,
63 yP p A https://m.edsoo.ru/3d734561
CHUCTEMBI 0€3 COBEpIICHUS PadOTHI
64 KonBekuus, TEIonpoBOAHOCTD, bubnuorexa LIOK
H3JIyYEHHUE https://m.edsoo.ru/157b54cd
KonnuectBo TermnoTel. TenmoéMKocTh
65 Tena. Y ienbHas U MOJISIpHAs bubnnoreka [IOK
TETJIOEMKOCTH BEIIIECTBA. Y JeTbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUs TOILTUBA
66 Pacuér kosmmuecTBa TEIIOTHI IIPU bubnuoteka [IOK
TerIoneperaye https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 agrabaTHOM MpoIiecce. bubnnoreka [IOK
IlepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TemnoTs! 1 paboTta Kak
68 MEpbl U3BMEHEHHS BHYT EHHeI?I bubmorexa IOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu T/ cucremsl
BTopoii 3aK0H TEpMOJIMHAMUKY 15
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka LIOK
nporeccoB. Heobpatumocth https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MPOIIECCOB
70 [IpuHIUIIBI IEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansaoe 3HaueHne KI1/1. bubmuoreka [IOK
Hukn Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
2 P
! CHICHHIC sa1at https://m.edsoo.ru/b3efal 8b
7 DKOJOTUYECKHE aCTICKThI bubmuoreka [IOK

HCITIOJIB30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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JaBurareneil. TernoBoe 3arpsi3HEHUE
OKpYXKaroIieu cpebl

74 Pemenune 3agau buGmotera LOK
g https://m.edsoo.ru/c8c70432
O00011IeHNE U CUCTEMATHU3ALHS
75 3HaHUH 110 TeMe "TepmMoTMHAMUKaA Bubmuorexa IIOK
? ’ https://m.eds00.ru/28d62b3f
TenoBbie MaIIMHEL
KonTpoabHas padora 110 TeMe
76 "Te 1\20 I/IHaMII/)IKa TenmoBeie bubmioreia [IOK
P ﬂ" ' https://m.edsoo.ru/1b6e26¢5
MaIlIHBI
[TapooOpa3oBaHue U KOHIEHCALIMS.
77 I/Icia ell;)ne U KHUIIeHue. Y aeabHas Bubmoreia [IOK
P ' hitps:/m.edsoo.ru/6f8¢6777
TEII0Ta MapooOpPa30BaHUS
Hacrimennble 1 HeHACHIIIEHHEBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTH U JABJIEHUS HACHIIIIEHHOTO
78 [apa OT TCMICPATyphI, NX bu6mmoreka [JOK
HE3aBUCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHUS OT JIaBJICHHS B
SKUIKOCTH
79 BnaxxHocTs Bo3myxa. AGCOMIOTHAS U bubmmoreka [IOK
OTHOCHTEJIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
g https://m.edsoo.ru/18e95{13
Tsépnoe Teno. Kpucramummueckue u
P P bubmuoreka IIOK
81 amopHble Tera. AHU30TPONUS

CBOMCTB KPUCTAJLIIOB

https://m.edsoo.ru/20a88a03
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[InaBnenue u KpucTauM3aLus.

Bbu6mmoreka [JOK

Ve e JICHUSL.

82 AICTIBHAT TCTLITOTA TU1aB https://m.edsoo.ru/6ee91e9f
CyOimmarnus
Jedopmaruu TBEpIOTO TENA.

23 Pactsxenue u coxatue. CaBur. bubmuoreka IIOK
Mopyns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopMmarui
TennoBoe pacupeHue KUAKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3ZM bubnnoreka [IOK
TETUIOBBIX KOJICOAHHWM YaCTHIL https://m.edsoo.ru/7baSedf2
BEIIECTBA

85 [Ipeo6pas3oBanue 3uepruu B pa30BbIX bubnuoreka LIOK
rnepexoaax https://m.edso00.ru/97a0672f

86 v IJIOBOTO OamaHca bubmmorexa LIOK

PaBHCHUE TCILIOBOTO ¢ https://m.edsoo.ru/ab15211b
g7 p e sanad bubmuoreka [IOK
CHICHHE 321 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie siBnenus. [laBnenue bubmuoreka [IOK
IIOJ1 ICKPUBIIEHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
x)uakocru. Popmyina Jlamnaca
O06o01IeHne U cucTeMaTH3aIus

29 3HaHWH Mo TeMe "ArperaTHbie bubnmoreka [IOK
cocrostHus BenlectBa. PazoBbie https://m.edsoo.ru/0b52575¢
nepexopl”

KonTtponbHas paboTa o Teme
" P P bubmuotexa LIOK
90 ArperaTHble COCTOSIHHS BEIIECTBA.

®da30BbIe IEPEXOBI"

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



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

DJeKTpu3aIus T U e€ MPOosIBICHUSI.
DJekTpuyeckui 3apsia. [IBa Buaa

91 AIIEKTPUYECKHUX 3aps 0B bubmmorexa [IOK
P PAAIOB. https://m.edsoo.ru/1aff445f
[IpoBOIHUKY, TUINEKTPUKH U
MOJIyIPOBOJTHUKH
DneMEHTapHBIN 3JIEKTPUUECKUN
bubmanoreka [IOK
92 3apsil. 3aKOH COXpaHEHUs
https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiga
23 BzaumoperictBue 3apsaoB. Toueunsie bubnnoreka [IOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubmuoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe nose. Ero aelicteue bubnuoreka LIOK
Ha DJIEKTPUYECKUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6uslit 3apsa. Jlunuu
N bu6mmoreka [IOK
96 HAIPsOKEHHOCTH DJIEKTPUIECKOTO
https://m.edsoo.ru/3dac6957
nosist. OAHOPOAHOE PIEKTPUUYECKOE
noJie
IMoteHmmaabHOCTE
bu6mmoreka [JOK
97 ANEKTPOCTATUUECKOro NoJisi. Pa3HOCTh
https://m.edsoo.ru/80021447
MOTEHITUAIOB U HAMIPSDKEHNE
[TorenuunanvHas sHeprus 3apsia B
08 AJIEKTPOCTATHYECKOM IIOJIE. bubnmoreka [IOK
IToTeHIan 3IeKTPOCTATHIECKOTO https://m.edsoo.ru/af5fa389
OJIst
99 CBs13b HANPSHKEHHOCTH OIS U bubnmoreka [JOK
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PAa3HOCTH NOTCHIIUAJIOB IJIA
OJICKTPOCTATUUCCKOI'O I10JIA

https://m.edsoo.ru/df7a6838

100 [IpuHnMn cynepno3unuu bubnmoreka LIOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6e
bu6mmoreka [IOK
101 P
cliere sazad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. [Tone bubnuoreka [IOK
PaBHOMEPHO 3apsHKEHHOH ChephI https://m.edsoo0.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
R bu6mmorexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO
N N https://m.edsoo.ru/f7a665¢ee
3apsKEHHON 0ECKOHEUHOM IIIOCKOCTH
104 [IpoBOAHMKN B 2JIEKTPOCTATUYECKOM bubnuoreka LIOK
roJsie. Y ClI0BUE PaBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JMBIEKTPUKHY U TIOJIyIIPOBOJHUKH B bubnuoreka LIOK
BJIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpencarop. DnekTpoéMKOCTh
106 KOHJIEHCATOPa. DIEKTPOEMKOCTh brbmorexa [OK
’ https://m.edsoo.ru/845b4{73
IJIOCKOT0 KOH/IEHCAaTopa
107 [TapannensHoe coeuHEHNE bubmuoreka LIOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COETMHEHHNE bu6mmoreka [IOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1€992920
109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa bubmmorexa TIOK
p P s p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pewenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edso00.1ru/27434040

111

JIBro>keHue 3apsHKeHHOM YacTUIBI B

bu6mmoreka [IOK
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OIHOPOJHOM 3JICKTPUYICCKOM II0JIC

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

112

Pentenue 3amau

113

O000111eHNE U CUCTEMATU3ALMS
3HAHUU 110 TeMe "DIEeKTPUIECKoe
roje"

Bbu6moreka [JOK
https://m.eds00.ru/5752603f

114

KonTtponbsHas paboTa o treme
"DnexkTpuueckoe nose"

bu6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

115

Cuna toka. I[1ocTOSIHHBIH TOK.
VYcioBus CylecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA

bubmuoreka [IOK
https://m.edsoo0.ru/233311b5

116 Wcrounuku Toka. Hanpsokenue u bubnuoteka [IOK
S1C https://m.edsoo0.ru/0839a115
3akon OMa 11 yJacTKa IEeTH. bubnnorexa [IOK

117

SHCKTpI/ILICCKOG COIIPOTUBJICHHUEC

https://m.edsoo.ru/f14f251e

118

3aBUCHMOCTD COIIPOTUBJICHUA
OIHOPOJHOI'O IPOBOJHHKA OT €TI0
JJIMHBI ¥ TUTIOIAaAN MOMEPEIYHOTO
CCUCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/95fcdf51

Y aenbHOE COIMPOTUBJICHUC BCIICCTBA.

bu6mmoreka [IOK

119
Pemenue 3agau https://m.edsoo.ru/43718300
ITocnenoBarenbHOE, HapaieIbHOE,
120 CMEIIaHHOE COCMHEHUE bubnmorexa HOK
https://m.edso0.ru/23617¢07
MIPOBOAHUKOB
Pacuér pa3zBeTBIEHHBIX
. bubmuoreka [IOK
121 anekTpudeckux uenen. [pasuna
https://m.edsoo.ru/1794cf37
Kupxroda
122 Penrenue 3amau bubnmorexa HOK

https://m.edsoo.ru/3881b469
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123 Pabora anexTpuueckoro Toka. 3akoH bubmmoreka LIOK
oxoynst —Jlenna https://m.edsoo.ru/a3605c5¢
bubmoreka [JOK
124 Pewenne sazaq https://m.eds00.ru/6761bfOf
MOoITHOCTD JIEKTPUYECKOTO TOKA.
125 TeHIjIIOBaH MO HOI(;)TB BBIJICIIsIeMas Ha buGmotera LIOK
B > PR https://m.eds00.ru/99750a6f
pe3ucrope
bubmanoreka [IOK
126 Pewenne sazaq https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE COTPOTUBIICHHE bubnnoreka [IOK
WCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma 11 TOJTHOM (3aMKHYTOH ) bu6mmorexa [JOK
AIEKTPUYECKOM LETH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemenne sazaq https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 MorgocTs HeTOUHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Koporkoe sambikatne https://m.edsoo0.ru/54615632
132 Konnencarop B ienu noCTOSSHHOTO bubmuorexa [IOK
TOKa https://m.edsoo.ru/35368f3e
but6mmoreka [IOK
P
133 CHICHHE 3aad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no reme bubmuorexa [IOK
"TToCTOSTHHBIN IIEKTPUYECKHM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no treme bubmuoreka IIOK
"TToCTOSIHHBIN 3EKTPUUECKU TOK" https://m.eds00.1u/744261b8
136 Pemenue 3amad o teme bubmuoreka IIOK
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"TIoCTOSHHBIN JIEKTPUUYECKHM TOK"

https://m.edsoo.ru/eb5d4687

O00011eHUE U CUCTEMATU3 AL

. " . bu6mmoreka [IOK
137 3HaHuil no teme "llocTosHHBII
N " https://m.edsoo.ru/bfd7a050
IIEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubmmoreka [JOK
"TIoCTOSHHBIN 37EKTPUUECKU TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh
. bu6mmorexa [JOK
139 Pa3IMYHBIX BEIIECTB. DIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTauiax. CBEpXIpOBOAUMOCTb
DNEKTPUYECKUN TOK B pacTBOPaxX U
bubmanoreka [IOK
140 paciuiaBax 3JIEKTPOJUTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bu6mmorekxa [IOK
141 One €CKuH TO azax. [ma3zma
FICKTPMHCCRHII TOK B rasax v https://m.edso00.ru/92d92{76
142 DIIEKTPUUYECKHI TOK B BaKyyMe. bubnnorexa [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubnuoreka LIOK
[OJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 [ToymipoBOTHUKOBBIE TIPUOOPHI
yHporoa prbop https://m.eds00.ru/83622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue cuilbl TOKa U
HaIPSKEHUS B LIETIH MOCTOSTHHOTO
145 TOKa MpY MOMOIIM aHAJOTOBBIX U bub6muoreka LIOK

1IU(POBBIX U3MEPUTENBHBIX
npuOopoB" win "3HAKOMCTBO C
nrudpoBoit mabopaTopueii mo Gu3nKe.
[Tpumeps! n3mMepeHus HU3NIECKUX

https://m.edsoo.ru/5643ea56
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BEJIMYUH IIPU MIOMOIIN
KOMIIBIOTEPHBIX JaTYMKOB"

146

Pu3n4eCcKui MPaKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHMSI C LIETIBIO OIIPEIEICHUS
MTHOBEHHOU cKopocTu"

bu6mmoreka [IOK
https://m.edso0.ru/f6292f5f

147

Ou3nyecKuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHusl Ipu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBYDKESHHUH 110 HAKJIOHHOM INTOCKOCTH"
i "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBH>KCHUU"

bubmuoreka [IOK
https://m.eds00.ru/6960b6ef

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3MepeHue ycKopeHusi CBOOOTHOTO
naneHus" unm "M3yduenue qBmKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBLHO"

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

149

Du3NUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tela 1o
OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJyJIIO CKOPOCTBIO" Win
"HccenenoBanue 3aBUCUMOCTH
nepuoJia 00paieHnss KOHHIECKOTo
MasiTHUKA OT €0 MapaMeTpoB"

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

150

Pu3nuecKuil MPaKTUKYM 110 TEME
"N3mepeHne paBHOAECHCTBYOLIEN
CHJIBI IIPU JIBMXKEHUM OpycKa 110
HAKJIOHHOM IJIOCKOCTH" WiIN
"[IpoBepka runoTe3sl 0

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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HC3aBUCUMOCTH BPCMCHU ABHIKCHUA
6py01<a 10 HAKJIOHHOM IIJIOCKOCTH Ha
3aaHHOC paCCTOAHUE OT €Iro Macchl"

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOHUKAIOIINX B
pyXUHE U PE3NHOBOM 00pasiie, OT
ux nedopmanun" unu "Nzydyenue
JIBYKCHUS CUCTEMEI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN 4epe3 JIErKUi
O10K"

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

152

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune ko UIeHTa TpeHHs
110 BEJIMYMHE YTIOBOTO
koaPurmenta 3aBucumoct Frp(N)"
nnu "HcciaeqoBaHue OBIDKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH C
NEPEMEHHBIM KO3 PHUIIMEHTOM
TpeHust" win "M3yuenune nBuxeHus
rpy3a Ha BaJly ¢ TpeHHeMm"

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

153

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HccnenoBanue ycaoBU paBHOBECHUS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpaieHus" uin "KoHcrpynposanne
KPOHUITEIHOB M pacy€T CUII
ynpyrocta" niu "HU3ydenune
YCTOMYMBOCTHU TBEPIOTO TENa,
HMMEIOLIETr0 TUIOMAb OMOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04{4{7

154

DuU3nYeCcKUil TPaKTUKYM I10 TEME

bu6mmoreka [IOK



https://m.edsoo.ru/b55b81a1
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https://m.edsoo.ru/4a04f4f7

"N3mepeHue uMIryibca Tena mno
TopMO3HOMY IyTH" niu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETTN
AIIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIA C UMITYJIbCOM CHIIBI"
unu "HccnenoBanue coxpaHeHus
HUMITYJIbCA TIPH YIIPYTOM
B3aumoeiicteun" uwiu "M3mepenue
KMHETUYECKOW SHEPTUH TeJa 10
TOPMO3HOMY ITyTH"

https://m.edsoo.ru/8561b28e

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne u30TepMUYECKOTrO
nporecca (peKOMEHI0BaHO
UCIIOJIb30BaHUE LU(POBOI
nabopatopun)" niu "U3ydyenue
M30XOPHOTO TIporiecca" uiu
"N3y4enne nzobapHOro mnpoiecca”
wi "lIpoBepka ypaBHEHUS
cocrosHus"

bu6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3n4eCcKUui IPAKTUKYM I10 TEME
"NU3mepenne ynenbHOM
termoémkoctu" uim "MccnenoBanue
Mpolecca OCTHIBAHUS BellecTBa' uiu
"UccnenoBanue agnabaTHOTO
npouecca" unu "H3ydenune
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
Y TEMIIEPATYPhI KUTIEHUA KUIKOCTEN"

bu6nmoreka [JOK
https://m.edsoo.ru/2f2faa61
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157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre 3aKOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" Wi
"N3mepeHue yaenbHON TENI0ThI
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBIILIEHHBIX NApOB" WU
"N3mepeHune abCoMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomernieHnun". 3mepenue

ko3 puImeHTa NTOBEPXHOCTHOTO
HATSKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroeHue npeBpalieHus SHepriuu
3apsKEHHOr0 KOHEHCAaTopa B
SHEPTUIO U3ITyYeHus cBeToauoaa”
M "M3ydeHne npoTeKkaHus ToKa B
1eMHy, coiepKalie Konaencarop”
M "Pacnpenenenne pasHOCTH
MOTEHLMAIOB (HaNpsKeHUs ) IPU
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJIEHCATOPOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" WK
"N3mepenue yeinpHoro
CONPOTHUBIICHUS IPOBOJHUKOB" HITN
"HccneqoBaHue 3aBUCUMOCTH CUIIBI
TOKA OT HAIPSKEHUS JJIS JIAMITBI
HakaauBaHus"

bu6mmoreka [JOK
https://m.eds00.1ru/2b179d98



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

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTpoaunsa’ wim
"U3mepenue 3apsiga OAHOBAJIECHTHOIO
nona" win "HccienoBanue

bub6moreka [JOK

160
3aBUCHUMOCTH CONIPOTHUBJICHUA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
nin "CHsTUE BOJNBT-aMIIEPHOU
XapaKTepUCTUKHU auoaa”
PesepBusiit ypok. O6o0meHue u
. bubmuoreka [IOK
161 CUCTEMAaTH3alLMs 3HAaHUH 110 TEME 1o
o —" https://m.edsoo.ru/ed017d93
PesepBusiit ypok. O6o0mieHue u
. bu6mmorexa [JOK
162 CUCTEMAaTH3alMs 3HAaHUH 110 TEME s
"usavuka” https://m.eds00.ru/3149956b
Peseprublil ypok. O60011eHNE U
. bu6mmorekxa [IOK
163 CHUCTeMaTHU3alus 3HaHUH 10 TeEME a
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpaOro Tena
PeseprubIil ypok. O60011eHNE U
. bu6mmorekxa [IOK
164 CHCTEMAaTU3alMs 3HAHUH T10 TEME httos://m.ed Hru/6 0dfo
s://m.eds00.ru/6¢0df9¢cc
"3aKOHBI COXpaHEHUs B MEXaHUKeE" P
Peseprubrit ypok. O6001eHNE U
165 cHUCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [IOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKMHETUUECKOU Teopun"
PesepBuslit ypok. O0001IeHHE U
166 CUCTEeMAaTH3aIus 3HaHUH 110 TEME Bubnuoreka ]_[OK

"Tepmoaunamuka. TernnoBsie
MAaIuHb"

https://m.edsoo.ru/Obcc77¢cl
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bu6mmoreka [JOK

167 " 0 1
TOTOBAA KOHTPOILHAL paboTa https://m.edsoo.ru/59ca5c91
PesepsuElil ypok. O000IIIEHHE U
P P PI bu6mmoreka [JOK
168 cUCTeMaTUu3alys 3HAHUU 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T0JIe
PesepsuEbIil ypok. O000IIIEHHE U
P P ill bubmuoreka [IOK
169 cucTeMaTu3alus 3HaHUHU 110 TEME 1
" . . " https://m.edsoo.ru/3caebdal
[TocTOAHHBIN AIEKTPUUECKUNA TOK
PesepBHrblil ypok. O000111€HIE U
P P ill bubmuoreka [IOK
170 CUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/cc7681d4
Toxu B pa3myHbIX cpenax
OBIIEE KOJIMYECTBO HACOB 110 170 16

[TPOIT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bubmuorexa [JOK
1 MarHuTOB U IPOBOJIHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cynepno3umnumn 1 bubnuorexa [JOK
MAarHUTHBIX noje. Jlnnuu https://m.edsoo.ru/4clabeeb
MarHuTHON MHAYKIMU

3 MarauTHO€E 1oJIe MPOBOJIHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOJYyJIb https://m.edsoo.ru/26d9cSba

bu6mmoreka [JOK

5 Pemenue 3agau 1

A https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. | bubnuoreka [IOK
DNeKTPOU3MEpPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON ) bubnnoreka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

bu6mmorexa [IOK
8 Pemienue 3amau 1
A https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao Jlope
aboTa CHIIHL JI0perta https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
clierme safad https://m.edso0.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMaraeTuky, napa- u bubmmnorexa [IOK
pP > 11ap https://m.edsoo0.ru/30ff9608
JIHaMarHEeTUKH
OcHOBHBIE CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMArHUTHOU
15 uHayknuu. IToTok BekTopa bubmorexa HOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHON HUHITyKIIUU
bu6mmoreka [IOK
16
IJIC munyKum https://m.edsoo.ru/48150bd8
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnuotexa [JOK
QDapanes https://m.edsoo.ru/ab6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYILIUXCS bubnmnoreka [JOK
MPOBOAHUKAX https://m.edso00.ru/0235¢c02
b K
20 Pemenue 3amau nomorexa O

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

21 IIpaBuno Jlenna
p 1 https://m.edsoo.ru/bbc22726
MuanyxktuBHocTs. KaTyika
22 WH yKTI/IBHOCTI/I B er?n bubmmorexa LOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa

” SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60cal

24 DHeprusi MarHUTHOTO MOJIsl KaTYLIKH bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11

bubmuorexa [JOK

25 Pemenue 3amau

A https://m.edsoo.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
. bubmuorexa [JOK
26 3HAHUH 110 TEME
https://m.edsoo.ru/76484025
"DnexTpoauHaMuxa"

7 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub OK

28 CBoOoHbIe KOIeOaHus. nbsmorexa L

https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OIMCaHUE KOJIeOaTENbHBIX bubmorexa LOK
. https://m.edsoo.ru/87¢e9498
TIBIDKEHUHT
DHepreTuueckoe onucanue. Beios
IUHAMHUYECKOTO OIMUCAHUS
. bubnmnoreka [JOK
30 TapMOHUYECKHUX KOJICOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edso00.ru/e3¢99692
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bubmuorexa [JOK

31 Ammnuryna u dasa KojieOaHui
ynau o https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron ManeIx CBOOOIHBIX
pred . ! bubnmoreka [JOK
32 KoJe0aHnii MAaTEMAaTHUECKOTO
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aryxaroiue KoneOaHusl.
bu6mmorexa [IOK
33 BoinyxaeHHbie KoneOaHusl.
https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 A o
BTOROACOAHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIEOAHUS B MY3BIKAIILHBIX bubmorexa LHOK
31 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3aI1sI
37 3HAHUH 110 TeMe "MexaHndecKue bubmnorexa LIOK
" https://m.edsoo.ru/eb84182f
Koae0anus
18 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnunorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUIUTYI0M CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmuotexa [JOK

uealbHOM KoJieOaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarolue NEKTPOMarHuTHbIE

bubmuorexa [JOK

41 €0 .B CHHBIC
KOIICORHILL, DRIHYIRACHIH https://m.edsoo0.ru/5e668619
AJICKTPOMArHUTHBIE KOJICOaHMs
IlepemenHsbIi TOK. Pesucrop u
42 KOHJEHCATOP B LEMH EPEMEHHOTO bubmmorexa [IOK
A P B HEHHep https://m.edsoo.ru/84836152
TOKa
13 KaTymika MHAYKTHUBHOCTH B LIETIH bubnnoreka [HOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmorexa LHOK
e A o https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA M HAIIPSAKEHUS
46 Pe3onanc B asiekTpryUecKoil 1enu bubmorexa HOK
P H https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3agau
a https://m.edsoo.ru/al 6836a4
Nneansubiif Tpancdopmatop.
43 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
noTpeliIeHne IeKTPUIecKoil https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 KynbTypa ncnosib3oBanus bubmorexa HOK
YIRTYP . https://m.edsoo.ru/a6£74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
AKUZHU
bu6 OK
50 Pemenue 3amau nbmmorexa I

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 Pemrenue
HHICHHE 3a1ad https://m.edsoo.ru/7cab591%
O0001IeHrEe U cUCTEMaTU3 AU
52 3HAaHUHU 110 TEME buGnnorexa LIOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHudueckue BOJIHEL.
53 XapaKTEPUCTUKHA MEXAHUYECKUX Bubmorexa ITOK
P p https://m.edsoo.ru/a58e109f
BOJIH
N bubnuorexa [JOK
54 CBoIiCTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b6109
56 Wudpassyk u yaprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYXKAIOLLEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 Pemrenue 3ana
HHerH ad https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nydenune 3neKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 3neKTPOMarHUTHBIX BOJIH.
60 IIpumenenune dIEKTPOMATHUTHBIX bubmorexa LHOK
P p https://m.eds00.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIUTIB paTnOCBS3U U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karollen cpebl

https://m.eds00.ru/9f96f1{8
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KonrponsHas pabora o Teme

bubmuorexa [JOK

62
"Konebanus u BOJHBI" https://m.edso0.ru/4£7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacupoCTpaHEeHUs CBETa https://m.eds00.1ru/f9566406
Pemienue 3aga4 Ha npyuMEHEHUE
. bu6mmoreka [IOK
64 3aKOHA MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomieHus. [lonmHoe BHyTpeHHEE bubmorera [JOK
p ’ _ yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPaKCHHS U IIPEIOMIICHUS bubmorexa HOK
P p https://m.edsoo.ru/49d830a9
CBeTa
Xon nydent B mpusMe. Jlucniepeust
. bubmuorexa [JOK
68 cBeta. CI0KHBIN cocTaB 0e10T0
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
OITHUYECKas CUJIA JINH3BI https://m.edso00.ru/60441359
70 [TocTpoenne n300paxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMAX. Y BETMUECHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXKeHM, MOTy4aeMbIX €

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868{09
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bubmuorexa [JOK

72 I';ma3 xak onTHyeckas CHCTEMA
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HMYECKOH bubmmorexa LOK
P R https://m.edsoo.ru/cd174a10
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75
Jlucnepens caera https://m.edsoo.ru/lel6cchde
bu6mmorexa [IOK
76 u
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNS MAKCUMYMOB U bubmmorexa LHOK
y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CILICHHE 3a/a1 https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
7 PMMEHCHUE HHTEp(epeHIIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlugpasums ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas peméTrka. Y cioBue bubnnorexka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorexa [IOK
82 Pemenne 3ama
HHCHHE 38181 https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/e9890fe9
84 Pemenne 3anau bubmorexa HOK

https://m.edsoo.ru/c56¢8158
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bubmuorexa [JOK

85 (BCTOBBIC ABNICHIA B IPHPOAC https://m.edsoo0.ru/0b36363d
26 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
JIIEKTPOAVHAMUKH U TTPUHIIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEJILHOCTH
29 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnorexka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI
91 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBECHOE TEIIIOBOE U3ITyUYEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMeleHus Buna bubmmorera [IOK

https://m.edsoo.ru/1c5{f752
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95 ['unoresza M. I1nanka o KBaHTax. bubmuorexa [JOK
DoToHEBI https://m.edsoo.ru/a5{fa218
bubmuoreka [JOK
96 S
HCPTH M MMITYJILC poTona https://m.edsoo.ru/7tb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 115
" " bubnnoreka [JOK
98 dboroaddekra. "KpacHas rpanuiia
https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.1ru/64b41966
. bubnuorexa [JOK
100 BosHoBEIE CBOIICTBA YaCTHII hitps-//m.cdsoo.ru/f59cfeec
Bomnnsl ne bpoing. /tnHa BOJIHEL ¢
101 Bbpoiing u aI;Me Bl ](:)[6J1aCTI/I bubmmorera [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaJIU3alMH IBHXKYIIEICS YaCTULIbI
102 KopnyckyaapHO-BOITHOBOH AyalTu3M bubmmorera [TOK
PHYCKYIAD y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpUCTaJJIaX https://m.edsoo.ru/30dbal 8¢
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubnmorexa [IOK
POMHP N https://m.edsoo.ru/65783dec
Heonpenenénnoctei [ eiizendepra
bubmuorexa [JOK
105 P
CUICHNE IPadUICCKiX 337124 https://m.edsoo.ru/e70195bd
106 Pemrenne pacu€rHbIx 3a1a4 Buommorexa LHOK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/64b4f966
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Konrponbnas pabora no remam:

bubmuorexa [JOK

107 "O CTO","K -
CHOBB{, ’ nop MYCKYTUIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 atoMa. [limanerapnas Mozienps aToma Bu6mnorexa LIOK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 I1 b
OCTYIaThl Hopa https://m.edsoo.ru/404dfa0a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEPTUHU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl11a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
W3JIy4YECHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxknonnas mozens sanpa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3J1y4YECHUS BJ‘II/I}I:I)IZG B bubmmoreia LIOK
Y ' https://m.edsoo.ru/aab98bef
PaaNOAKTUBHOCTHU HA KUBbIE
opranusmsl. Jlozumerpus
DHeprus cBA3M HyKJIOHOB B SI7Ipe.
SAnepublie cunbl. Jlegext Macchbl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peaktopsl. [Ipobnemsl
YIPaBIsEMOr0 TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
p https://m.edsoo.ru/l1ac08a5b
u nentoHsl. [IpeacraBienue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJEIb aJAPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUHU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro neba. Co3se3aus,
121 SIpKHE 3BE3MbI, IIIAHETHI, UX BUANMOE bubmmorera LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBHKCHHUE
Conneunas cucrema. CoJTHIIE.
bu6mmorexa [IOK
122 ConHeyHas aKTUBHOCTG. McTouHMK

sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

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

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BuyTpeHHee cTpocHue 3BE3 .

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUHU U SBOJIIOIUU bubmnorexa LIOK
. https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTallbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hama ['anaktuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa LHOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3JIy4YeHue

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpobiembl bubnnorexka [HOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKU MPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"HcceqoBanne CBOMCTB
(dheppoMaraeTukoB" UiIn
"HccnenoBanue OeliCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHue 3aBUCUMOCTH CHUJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOM
MHIYKIMHA Ha OCHOBE U3MEPECHMUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcaec91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue SBICHHS
3J€KTPOMArHUTHON MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUHU B
MPYKUHHOM MasTHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso00.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatesns
MpEJIOMJICHUS CTEKIIA" WK
"TTonmyuyenne n300paKeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HMccnemoBadnue 3aBUCUMOCTH
(OKYCHOIO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne poKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmorexa [IOK
https://m.edso00.ru/b879{b3f

140

@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

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

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.eds00.ru/63756¢47
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142

143

144

145

@uU3NYECKUM IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHon [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ciekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paliOaKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomieHus 0eTa-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmrogenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUHN JUIS ONIPECIICHUS
IIOJIOKEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro Moixymapus u
spkue 3BE3b1" winu "Habmonenus B
teneckor JIyHsl, 1aHer,
TYMAaHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916{82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

bubmuorexa [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . .
TEXHOJIOTUYECKOM, COI[UATLHOM 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdhepax NesaTeIbHOCTH
YyejaoBeKa
O06o001IeHNEe U CHCTEMATH3ALIHS
147 3HaHuii. Ponb u Mecto ¢pusuku u bubnuorexa [JOK
aCTPOHOMUH B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢
HAy4YHOU KapTHHE MUpa
O06001IeHNEe U CUCTEMATU3AIIHS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHUPOBAHMH MPEICTABICHUM O
(opaup N P bu6mmorexa [IOK
148 (hbU3UIECKOI KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400{4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABIICHUN O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHu# 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHu# 1o TeMe "CTaTHka TBEPIOTrO bubmmorera [TOK
" P https://m.edsoo.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMaTH3aIIHS
. " bubnmuotexa [JOK
153 3HAaHUH 110 TeMe "3aKOHBI

COXpaHEHUsl B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154 .
MOJIEKYISAPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIS
155 3gaHui 1mo Teme "TepmoauHaMuka Bubmiorexa LIOK
P ' https://m.edsoo.ru/c63f7¢c10
TerutoBeIe MaITUHEL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuus Beniecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1l
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJje
O000I11IeHNE U CUCTEMATU3AIUS
o " o bu6mmoreka [JOK
158 3HaHuil o TeMe "TlocTOSIHHBIN
N " https://m.edsoo.ru/71453ee6
AIEKTPUUECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3InyHbBIX Brbmmozexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHuH 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O0001IEHIE 1
161 CI/ICTEM&TI/ISZPI/IS[ 3HAHWUHI 10 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/053e2248
DIeKTpOMarHuTHasT WHIYKITUS
PesepBusblil ypok. O0001IEHIE 1
P P . bubmuorexa [JOK
162 cucTeMaTHu3als 3HaHui o TeMe

"Mexannyeckue konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O6o0mIeHHE 1

bubmuorexa [JOK

163 CHCTeMaTH3aIus 3HaHUH 110 TeMe
: B g https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHelil ypok. O600mICHHE 1
L64 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHU4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHbiii ypok. O0001IEHHE 1
P P . bubmuoreka [JOK
165 CHCTEMAaTH3allMs 3HAHHUH 110 TeME
" " https://m.edsoo.ru/52ad1603
Omnrtuka
PesepsHrIil ypok. O000IIEHNE U
P P N bubmuoreka [JOK
166 CHCTeMaTH3alus 3HaHUH 110 TeMe httos://med 15beclc6s
ps://m.edsoo.ru/5becle
"OcuoBrr CTO"
PesepBHrlil ypok. O6o0mieHue u
167 cUcTeMaTHu3als 3HaHUK 1o TemMe bubmuorexa [JOK
"KopnyckynspHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHbIit ypok. O000IICHHE 1
168 CI/ICTEM&TI/BZI_II)I/ISI 3HAHUU 0 TEME bubmorexa HOK
" " https://m.edsoo.ru/1{511654
dusnka aToma
PesepubIil ypok. O6001eHIE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"®u3nka aTOMHOIO 1pa U https://m.eds00.ru/905¢c5ce0
3J€MEHTapHbIX YyacTull"
PesepBubiii ypok. O0001€HIE 1
PREEE P ! Bummorexa [IOK
170 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe

"DneMeHTh! acTpopu3UKU"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOIEIICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TEJN, TOYEUHBIA DSIIEKTPUUECKUH 3apsi — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (TPOLECCH) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMajeHue Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3auMmojeiicTBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JABJICHMS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOIECHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3Y4 (bI/ISI/I"IeCKI/Ie
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAs SOHECPIrus, IOTCHIUaJIbHAaA
OHEPTIUA, MEXaHUYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAaKTOBAaTh (bHSI/I‘—IeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJIWMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOOUTH q)OpMYJ'ILI, CBA3BIBAOIINC JTAHHYIO
(I)I/I3I/I‘-ICCI(YIO BCJIMYNHY C APYTUMH BCIMYNHAMU

10.5

OnwuceBaTh M3Y4YCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS,
UCTIONB3Ys PU3MUECKUE BEIMIMHEL: JaBlICHHE ra3a, TeMIIepaTypa, CpeIHsist
KAHETHYECKAs ~ DHEPrusi  XAaOTHUYECKOTO  JBW)KEHUS  MOJIEKYJ,
CPEIHEKBaJIpaTUYHasi CKOPOCTb  MOJIEKYJl, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS SHEPrus, paboTa raza, KOdQQHUIMEHT MOJIE3HOTO eHCTBUA
TEIUIOBOT'O IBUTATEIIS; IPU OMTUCAHNUH IPABUIIBHO TPAKTOBAThH (PU3HUECKHUIA
CMBICJI MCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €MHULIBI, HAXOIUTh
(GopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYHHY C JPYTUMH
BEJINYNHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIeCTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYMH, HX
0003HauEHHS U EAMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($U3NUECKyI0 BETUYMHY C IPYTHMHU BEIMYHMHAMU

aHAJTM3UpPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJIB3YS
(du3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMHUPHOTO TAroTeHus, I, Il u
IIT 3akonbl Hpr0TOHA, 3aKOH COXpAHEHHUSI MEXaHUYECKON IHEPIUH, 3aKOH
COXPAaHCHHUS HMITYJIbCA, MPHUHIMII CYNEPIIO3UIUN  CWJI, TPHHIIMII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETHUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHeM KHHETUYECKON SHEPruu TEIUIOBOTO JBHXCHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3nuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXKEHUE U
yclioBuUs (TpaHMIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX yCTPOMCTB; pa3iuyaTh YCIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BrimmongaTs OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX M KOCBEHHBIX W3MEPECHHMU; NPH
sToM GopMyIupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMUS,
MPOBOAMTD OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (DHU3UYECKHUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOIKI 11O
pe3ysbpTaTaM UCCIIEeI0OBaHMS

10.12

CobumoaTe paBuiia 6€30MacHOro TPyJa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX yCTpOfICTB
1 1a060paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3amauu C SIBHO 3aJaHHON (PM3WYECKOH MOJEINBIO,
UCTIONB3Ys (PU3HUECKUE 3aKOHBI U TPUHLUIIBI; HA OCHOBE aHAIN3a YCIOBHS
3aJjauy BEIOUPATh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3HMUECKUE BEIINIUHBI
u (GopMyibl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PAaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyYE€HHOIO 3HAYE€HUS! (PU3NUECKON BETMUUHBI




10.14

Pemwate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKU
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJISPHOM
uHpOpMaLUY, HOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(DM3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPY KAIOIIETO MHUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU yCTPONUCTBAMH, JJISi COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaGoraTe B rpyIine ¢ BBIIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPyMIbl, PAMOHATIBLHO PAaCIpPEAesTh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallMAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJIOro H3 YYAaCTHHUKOB TIpPyHIlbl B PCHOICHUC
paccMaTpuBaeMoi IpoOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMoHCTpHpOBATh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS HM3YUYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEYHBIN AIIEKTPUUECKUI 3apsii, AAEpHas MOJENb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLEcchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKast
HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JI€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMATrHUTHAs WMHIYKIMS,
JIeHICTBHE MarHUTHOT'O 110JI1 HA TPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoJiebaHuss ¥ BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUIMA




s ekt (poroaddext), cBeToBOE HaBIIeHNE, BOSHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3Y4YCHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIC,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAMMOCTH PA3IUYHBIX Cpelo) U
AJICKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUeCcKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHUE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IO, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3apsl ¢ CcWjla TOKa B TPOIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYHMH, MX OOO3HAUYCHHS U EJAWHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO BEIMYUHY C JAPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss M UMIYJIbCc (OTOHA, TEpUOa
MOJNTypacrnaja, SHEPTusl CBA3M aTOMHBIX SiJiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YEMbIX  BEIMYUH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYECKy0 BEIHUMHY C JPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHUTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHHs CBeETa,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE DWHINTeHa Uit hoTodddexTa,
3aKOH COXpaHEHUS OHHEpPruH, 3aKOH COXPAHEHUS WMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3aKkoH paJnOakTUBHOIO pacnaja; MpU ITOM
pa3nuyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa WHAYKIMM MAarHUTHOTO  IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBIMONMHATE KCHEPUMEHTHI 10 MCCIIEJOBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C HCHOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THIOTE3y Y4eOHOTro




HKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHMUS,
MIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCOO M3MEPEHHUs U HCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH
pe3yJIbTaThl MOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOmogath npaBuiia 6€30MacHOTO TPy/Aa MPH NPOBEJCHUH UCCIIEIOBAHUH
B paMKax y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATENbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHUCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOxXomuMmble sl €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATH PEATHHOCTb IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Penrate Kau4C€CTBCHHLBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCIMIPOTUBOPCUUBYIO LICIIOYKY paCCY)KZ[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTypUPOBaHUS,
UHTEpHpeTallud M TpPeJICTaBIeHUs y4eOHOH M Hay4YHO-TIOMYJSPHOM
uHpOpMaLUY, TMOJYYEHHOM M3 pa3lU4yHbIX HCTOYHUKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIHIO

OOBSACHATh NPUHLUIBI JACWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIHOIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh mHpUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcronb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHus: 0O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaboTtare B rpynme ¢ BBIMOJIHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIIPENENATh 00S3aHHOCTH
U TUTAHWPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIHsX, aIEKBATHO
OIICHWBATh BKJIAJ KaXKJOTO U3 YYACTHHKOB TPYIIbI B pEIICHHUE
paccMaTpuBaeMoi TPOOIEMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meronsl
ITO3HAHUS OKPY’KaroILEero Mupa. Pounb
DKCIIEPUMEHTAa M TEOpUU B IPOLIECCE ITO3HAHUSA
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanne  (QU3HYECKHX  SBJICHUH U
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI M TeOopuu. ['paHuUIBl NPUMEHUMOCTH
¢dbusznueckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponmb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON Hay4YHOM KapTUHbBl MHpa, B
MPAKTUYECKOU JeATEIbHOCTH JIFOIeH

MEXAHUKA

2.1.1

#i#HPari#KUHEMATUKA

Mexannueckoe  aBMKeHHE.  OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JBMKeHHA. CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX MPOEKIMU Ha OCH
cucteMbl koopauHat. CloXKeHue NepeMenieHul u
CII0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH WU NEPEMEIIECHUS MATepUaIbHONM TOYKU OT
BpEMEHU

CBoOoaHoe majieHre. Y CKopeHue CBOOOTHOTO
nagcHus

KpuBonuneiinoe JIBUKEHUE. PaBHOMepHOE
JBHKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBas CKOpOCTb, JIMHEHHAsE CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpeMuTeabHoe yCKOpeHue

TexHudeckue yCTpOMCTBA: CIUIOMETP, IBUKECHHE
CHapsI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

23

ITpakTnueckue paboTsl. M3mMepeHne MrHoBEHHOMN
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEKIY
Iy TSIMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0BATEbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHOMN
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBHIKEHUS
LIapHKa B BA3KOM KUIAKOCTU. V3yueHue NBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

#HPari## IUHAMUKA

2.2.1

IIpunnun otHocutenbHOCTH ['amunes. IlepBwiid
3ak0oH Hprotona. IHepuuanbHble CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CyNEepro3nuuu CHuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3akoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHHUS
CKOJIBXKEHHUS U cuila TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

[MocTynarensHOe ©  BpallaTeIbHOES JBIKCHUE
a0COIOTHO TBEPAOrO Tea

228

229

2.2.10

MOMEHT CHJBl OTHOCHUTEIBHO OCH BpallCHHS.
[1meyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

Texuuyeckue YCTPOﬁCTBaI HNOAIIMITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3ydeHue BMKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH MOJ JeHCTBUEM
HECKOJIbKUX cuIl. MccnenoBanne 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUpPYEMOid
MPY>XUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

##H#ParH###3AKOHBI COXPAHEHIMA B MEXAHUKE

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI

2.3.1 MaTepUaIbHBIX  TOoYeK. Mmmynse cuibl  u
M3MEHEHUE UMITyJIbCca Tella
)32 3akoH coxpaneHus umiyibsca B MCO. PeaktuBHoe

NBYKEHHUE




233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
)35 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yIpyro neGpopMHUPOBAHHON IIPYKUHBI.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIe U HENOTEHMAIBbHBIE CUIIBI. CBS3b
3.7 paboThl HENOTEHLUUAIbHBIX CHUJI C HU3MEHEHHEM
o MEXaHHUYECKOW JHEPIHMH CHCTEMBI TEI. 3aKOH
COXpaHEHUsI MEXaHUUECKON IHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JBUKCHUE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[IpakTnueckue  pabotel.  W3yuenuwe  cBsi3u
23,10 CKOpPOCTEMl  Ten  HIpu  HEyNpyrom  yJaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOpUU. BpOYHOBCKOE [BHKECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mogenu cTpoeHus ra3zoB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
ATUX MOJeJIeit

Macca  monekyn.  KommuecTBO  BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKYHHpHO-KI/IHeTI/ILIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM OHCPIrur TCIIOBOTO JBUIKCHUSA
yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanproHa




3.2

33

["a30BbI€ 3aKk0HBI. M30Mponecchl B UACanbHOM raze
C TTIOCTOSTHHBIM KOJIMYECTBOM BEII[ECTBA: H30TEPMa,
n30x0pa, nu3obapa

3.1.10

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. M3mepeHue  macchl
BO3[yXa B KJIaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuyeckass  cUCTEMA. Bnytpennsa
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ N3MeHEeHNA

322

3.23

3.24

KomnyecTBO TEemiaoTel H pa60Ta. BHYTpeHHHSI
OHEPIHd OAHOATOMHOI'O NACAJIBHOTO Ira3a

Buasr TeIIoNepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUs, u3inydeHue. TemnoémMkocTs Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI raza

3.2.5

TeroBele  MammHbl.  [IpuHIUIBI  AEHCTBHS
TeryIoBbIX MaimuH. [IpeoOpa3oBaHusi sHEpruM B
TEIIOBbIX MamuHax. KoadduiumeHt mone3Horo
nevictBust (mamee — KIIJ[) TermaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeobGpatumoctsb
MIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonoruyeckue mpoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

Texnunueckune YCTpOWCTBA: JIBUTaTeJlb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. V3MepeHue yaenbHOH
TEIJIOEMKOCTH

#i#HPartH## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

[TapooGpa3oBanue u koHnmeHcanus. VMcnapenue u

3.3.1 KUIIEHUE. YAelbHas TEIUIoTa MmapooOpa3oBaHMs.
3aBUCUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS
332 A6COJIIOTHa$I u OTHOCHUTCIIbHAasA BJIAKHOCTbH

BO3Ayxa. HachleHHsIil map




3.33

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

334

3.3.5

[InaBiieHne u KpUcTaUIM3ausa. Y IeJIbHas TEIIoTa
riaBnenus. CyOmumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIyYECHUS
COBPEMEHHBIX  MaTepUaJoB, B TOM  4YHCIE
HAaHOMATEpPHaJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA
#i#HPart##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzanusi Teia. OJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsijia

B3aumonerictsue 3aps10B. 3akoH Kynona

DneKkTpruueckoe ToJe. HanpsoxkénHocThb
ANEKTpUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHMN HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

IIpoBOogHMKM M JAHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM ToJIe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTb. KoHnteHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

Texnuueckune YCTpOWCTBA: 3JIEKTPOCKOT,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

HHHPar##H#IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcenoBus CyIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Toka. Cua
TOKa. IIOCTOAIHHBIN TOK




422

Hanpspkenune. 3akon Oma 115 yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenvHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, nmapaji€jbHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuna (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE MCTOYHUKA TOKA.
3akon Oma  jans mOnHOM  (3aMKHYTOI)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

429

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHass W MpUMECHas
MIPOBOJIMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNeKTpUYECKUit TOK B 3JEKTPOJINTAX.
DNEeKTpOoNIUTHYECKAs JUCCOLUALINS. DIEKTPOIIN3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

4.2.14

[IpakTueckue paboThl. V3yueHue cCMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JIIEKTPOJIA3A

11 KIIACC




Kon
paszjiena

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble dJ1eMEHTBI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

##HPar#HH#MAT HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI MHAY KN A

43.1

IlocTostHHBIE MAarHuThl. BzaumojaerictBue
HOCTOSHHBIX MAarHUTOB

432

433

434

MarnauTHoe nojie. BeKTop MarHuTHOM UHAYKIWH.
[IpuHnun cynepno3uuuu. JIMHMM MarHUTHON
WHAYKIUH. Kaptuna  nuHwmit MarauTHOUI
WH]TyKIIUU TI0JIS1 TOCTOSIHHBIX MarHUTOB

MaruuTtHoe noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHA O JAJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBIICBOI'O ITPOBOIHHUKA, KAaTYIIKH C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb U HampaBiCHHE.
JIBukeHHe 3apsKeHHOM 4acTUIbI B OAHOPOTHOM
MarHuTHOM noje. Pabota cubl Jlopenia

4.3.6
4.3.7

SIBneHune AIeKTPOMAarHUTHON UHAYKIUU

IToTok BCKTOpa Mar"HuTHOM HHAYKOHUN

43.8

OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
nHaykunu dapanes

439

4.3.10

BuxpeBoe anextpuueckoe none. C nHAYKIMH
B NPOBOJIHHUKE, JBHXKYILEMCS MOCTYNATEIbHO B
OJIHOPOIHOM MarHWTHOM I10JIe

[IpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NupykTtuBHOCTH. SBNeHue camomHaykiuu. DJ1C
CaMOWHIYKITUH

3Hepr1/151 MAaramMTHOIO ITOJIAA KaTyIlIKHU ¢ TOKOM

DIJIEKTPOMArHuTHOE TOJIe

4.3.14

4.3.15

Texunuueckue YCTPOﬁCTBaI IMOCTOSAHHBIC
MAardauThbl, S3JICKTPOMArdHvThl, SJICKTPOABUIATCIIb,
YCKOPUTEIHN OJIEMCHTApPHBIX HaCTHII,
WHAYKIOWOHHAA IIE€Yb

[IpakTuyeckue paboThl. M3yyeHHe MarHHUTHOTO
OJIs1 KaTYILLIKKU ¢ TOKOM. McciienoBanue AeicTBUs
MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUA  DJIEKTPOMArHUTHOM
WHIYKIWU

KOJIEBAHMA 1 BOJIHBI




5.1

#i#HPartit#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa U gaza KoJieOaHmit

[Ipy»xuHHBII MasITHUK. MaremaTruueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen AMHAMUYECKOE OINKMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue 53HEpruM IIpU TAPMOHUYECKUX
kosneOaHusax. CBA3b aMIUIUTYAbl KOJI€OaHUM
HCXOJHOW BEIMYMHBI C aMIUIUTY1aMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBobOoHBIE
AJIEKTPOMAarHUTHBIE KOJEOAaHHUS B UACAIbHOM
Koje0aTenbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
kosnebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUSA OHCPIruM B HUACAIBHOM
KoJieOaTeIbHOM KOHTYpE

BBIHY)KI[eHHLIe MCXaHHUYCCKUC KoJIeOaHMUsI.
Pezonanc. Pe3onancHas KpuBas. BBIHY)I(HCHHLIC
OJICKTPOMAIrHUTHBIC KoJIeOaHHS.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MEPEMCHHOTO TOKaA. AMHJ’II/ITleHOG n
JICHCTBYIOIIEE  3HAYEHWE CWJIbI TOKA U
HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoxacTBo, mepenauya u
norpebieHue IIEKTPUUECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKM TPU  MPOU3BOJCTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOb30BAHUS 3JEKTPOIHEPT U B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

Texunueckue yCTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpakTuueckue paboThL. UccnenoBanue
3aBUCHMOCTH TIEpHOJa MallbIX KoJieOaHuii rpy3a
Ha HUTA OT JUIMHBI HUTHU W MAacChl TIpy3a.
HccnenoBanne nepeMeHHOro0 TOKa B ILEMH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHAEHCATOpA,
KaTyIIKU U Pe3UcTopa




5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

523

Mexanunueckue BOJIHBI, YCJIOBHS
pacIpoCTpaHEHHs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JuiMHA BOJHBL. [lonepeunsie
Y MIPOJI0IbHBIE BOJTHBI

###Par###  Uurepbepenius u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricota Tona. TemOp 3Byka

524

DNEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3IIy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanuss BektopoB E, B wm v B
2JIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, TuQpaknus,
uaTeppepenys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[Ikana »MeKTpOMarHuTHBIX BOJH. [IpumeHeHwue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI  pagMoOCBA3M M TEIEBUICHUS.
Pannonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpPY’KaloIlen cpebl

5.2.8

Texauueckue YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPAa3ByKOBas IMATHOCTUKA B
TEXHUKE U MEIULMHE, pajxap, paavuoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

H#iHPartH##OII TUKA

[IpsmonuHeiHOE pacnupoCTpaHEHUE CBETa B
oxHopoaHou cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne nzo0pakeHHii B INIOCKOM 3epKajie

533

534

535

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AGCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi
YTOJI IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS
Hucnepcusi cera. CilOXHBIA cocTaB 0eIoro
ceera. LBer

5.3.6

Colwuparonue U paccenBaroniue JUH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOsTHUE U OTITHYECKas Chjia
TOHKOW nuH3bL. [locTpoeHue wu300pakeHWd B
coOMparmmux ¥  PacCEeHBAIOIIMX  JIMH3aX.




dopMyia TOHKOH JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

539

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepenrtnsie
WCTOYHUKHU. Y CIOBUS HAOMIOJACHNUS MAaKCHUMYyMOB
U MUHUMYMOB B MHTE€P(EPEHLUOHHONW KapTHHE
OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakus ceera. Judpakunonnas pemérka.
VYcnoBue HaOMIOACHUSA TJaBHBIX MaKCHMYyMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIIUOHHYIO PEHIETKY

Honﬂpnsamm CBCTa

5.3.11

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyIna,
¢oroanmapar, MIPOECKIIMOHHBIN amnmnapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUpaKIUOHHAs PELIETKA, MOISIPOUA

53.12

[IpakTuueckue paboThl. M3mepeHue moka3aTens
MIPEIOMJICHUSI. Uccnenosanue CBOICTB
n300pakeHU B JINH3aX. Hab6monenue
JUCTIEPCUU CBETA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. IToctynatet TEOpUH
OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl € DJHEpPrued U HUMIIYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBA ®U3MKA

H##Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbsl. @Dopmyna IlmaHka cBS3M HSHEPIUU
¢oToOHA € €ro 4YacTOTOW. DHEPrusi U HUMITYJIbC
¢dboToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (ororddexra.
Omnpiter A.I'. CtoneroBa. 3akoHsl porodddexra




7.2

7.3

7.1.3

VYpaBuenue DOifnmrelina 11 GoTtodddekra.
«Kpacnas rpanuma» ¢portoaddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

Texunueckue YCTpOMCTBA: ¢dboTORIIEeMEHT,
(doTonaTunk, coHeYHas OaTapesi, CBETOUO,T

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEIOBAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToma

7.2.2

[Toctynarer bopa. M3nydeHue u mnoryonieHue
(OTOHOB TIpH MEPEXO0/e aTOMa C OJTHOTO YPOBHS
sHepruu Ha Japyroil. Bumel cnektpoB. Crnektp
YPOBHEW dHEPTrUU aTOMa BOJAOpOAA

7.2.3

7.2.4

7.2.5

BouHoBBIE cBoOMicTBa yacTull. BosHbl e bpons.
KopnyckynspHo-BOJIHOBOM JyaJI3M.
Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX
CHoHTaHHOE W  BBIHYXX/IEHHOE  H3JIyYEHHE.
YCTpoicTBO U IPUHIIKIT PAOOTHI Jlazepa
TexHuueckue  yCTpOKMCTBa: CIIEKTPaJIbHBIN

aHamu3  (CHEeKTPOCKOIl), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenune
JMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

MeTtonanl HaAOJIFOIEHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE paIOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO m3nyudeHus. CBoiicTBa anbga-,
oera-, ramma-Hu3JIy4eHHus. Bnuszue
PaAMOaKTUBHOCTH Ha KUBBIE OPraHU3MBI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykioHHas
Mozenb sigpa [eitsenOepra — MBanenko. 3apsn
anpa. MaccoBoe uuciio sijpa. M3otomnsl
Anbda-pacnan. DNEKTPOHHBIA U TO3UTPOHHBIH
Oera-pacma. I'amma-usnyqenue. 3aKoH
PaaMoOaKTUBHOIO pacnana

7.3.5

OHeprus cBsI3U HyKJIOHOB B sJIp€. SaepHbIe CUIIBI.
JHedexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A1€p




7.3.7

Snepuslit  peaktop. TepmosaepHBI  CHHTES.
[Ipo6aembl 1 IepCreKTUBI SAEPHON SHEPIETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
OyHJaMEHTAIbHBIE B3aUMOJACHCTBUSA
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, snepHslii peakTop, aToMHas bomoOa

[Ipaktnyeckue paboThl. MccnemoBaHue TPEKOB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nHoro Heba. Co3Be3nus, spKue 3BE3HI,
IUIAHETHI, KX BUAUMOE JBIKCHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM TpyIIIbL.
IImaneThI-rUTalTEl U UX CITYTHHUKH, KapJIUKOBBIC
ma”eTsl. Masnsle Tesa ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢dorochepa u armochepa. ComHeuHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, 1704
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD ans 3BE3/ rJIaBHOM
MOCJIEIOBATCILHOCTH

#i#Parf##BHyTpeHHEe CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXKAECHUN U 3Botonuu CosHIA U 3BE3N.
Oransl KU3HU 3BE3]]

Mnuneunsii [IyTe — Hama ['anaktruka. CrinpanbsHas
cTpykrypa l'amaktuku, pacrpezneieHue 3BE3[,
ra3a u nelu. [lonoxxenue u neuxenne ConHia B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['anakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xa006ma. Pa3beranme ramaktuk. Bospact wu
panuyc BcenenHoii, Teopust boabpmioro B3phIBa.
Mogens «ropsiueri Bcenennoit». PenukroBoe
U3JIy4YeHUe




8.10

MacurradHas
MertaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnnie

Bcenennon.
poOJIEMBI



IMPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMUpOBaHHOCTh YMEHHI pPACIO3HABATH (DU3MYUCCKHUE SIBICHHS

(npoueccm) 1 OOBICHITH UX HAa OCHOBE N3YYCHHBIX 3aKOHOB

BJIaI[CHI/Ie OCHOBOIIOJIararomimMHu (1)I/ISI/III€CKI/IMI/I IIOHATHUAMU H

BCIIMYMHAMHU, XAPAKTCPU3YOIINUMHA (I)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTh YMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHHUKH,  MOJEKYJISpHOH  (GU3MKHM U TEePMOIMHAMHUKH,
AIIEKTPOAMHAMHUKH, KBAHTOBON (DM3MKM ISl aHaM3a U OOBSCHEHUS
SBJICHUN MUKpOMHpA, MAaKpOMHUpa U MErammpa, pasjinyaTb yCIOBHS
3 (rpaHuIBl, 001aCTH ) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh
BceoOIuMit xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh
UCIOJIb30BAaHUsl YAaCTHBIX 3aKOHOB; AaHAJU3UPOBAaTh (PUINUYECKUE
MPOLECChl, HCMOJb3ys OCHOBHBIE  TOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3INYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupoBaHHOCTh YMEHMs peliaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HEeSIBHO 3aJJaHHOM (PU3MUECKO MOJEIIbIO: HA OCHOBAHUHU
aHaJM3a yYCJIOBHS BBIOWpPATh (PU3NUYECKHE MOJEIH, OTBEUAIOIINE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3UYECKUX TEOpUd mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOAOB  pELIEHUs  3ajad,
MPOBOAWTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCS  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4ETOM MOITYUYEHHBIX PE3YJIHTATOB

Pemarp kauecTBeHHBIE 331a4H, TpeOyIOIIMe TPUMEHEHNS 3HAaHUH U3
pasHBIX Pa3JeNIOB MIKOJIBHOTO Kypca (PM3MKH, a TaKXKe HMHTErparyu
6 3HaHUH W3 JpYruxX M[pPEeAMETOB €CTECTBEHHOHAYYHOIO IMKJA:
BBICTpAauBaTh JIOTHYECKYIO IIEMOYKY pAacCyXIE€HUH ¢ Omopoil Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SIBJICHUS




BnageHne  OCHOBHBIMM ~ METOJaMU  HAy4yHOro  IIO3HAHUS,
UCTIONIb3YEMBIMH B  (PU3UKE: TPOBOAUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YSl U3BECTHBIE METO/IbI OIIEHKH MOIPELIHOCTEN
U3MEPEHUH, MPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (pru3muecKux
BEJIMYMH C WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, OOBICHSATH
MOJTy4YEHHBIE Pe3yNbTAThl, UCIIONIB3YS (PU3NUECKHE TEOPUU, 3aKOHBI 1
MIOHSTHSL, U IeTIaTh BHIBOJIBI; COOJIIOIaTh IIpaBuiia 0€30MacHOro TpyJaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax y4eOHOTo SKCIIEPUMEHTA U
y4e0HO-UCCIIEIOBATENLCKON  JIEATENbHOCTH C  MCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

00opyaoBaHUS

CdopMupoBaHHOCTH yMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAaHUHN, a TakXkKe pa3yMHOM  HCIOJb30BaHUMU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMYHbBIMM crocobamu paboTel ¢ uHGpopMaluei
(GU3NYECKOTO COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH TMPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIIOLINH 3BE31 1 Beenennon




Ilepeuens 21eMenToB cojepxanns, nposepsemsix na EI'D no pusnxe

r
1

Ko Kon [IpoRepseMblii 2IeMeHT cojlepKaHns
| pasmena/ | IeMeHTa
| TEMBI
1 MEXAHHKA
1.1 KITHEMATIIKA

Mexamimeckoe aBipkerne, OTHOCHTEILHOCTE  MEXAHHYECKOro IBIDKEeHHS,
Cucrema orciuera

MatepranbHas ToUKa. Z:k TPacKTOPHR
Ee pajutyc-sexrop:

F(t)=(x(1).3(1).2(1)),

TPaeKTOpIA,
TiepeMeInenie:

-

=7(t)-7()=7—F =
= (Ax, Ay, Az) ‘

nyTh.
CloxKeHI e nepeMeneHil:

AT, = AR + AR

CKopocTh MAaTEPHATBHON TOYKIL:

G—AF -F'—(v v v)
R =0 T\%Y%n ¥tz ),
Ay
 Ax o ) ,
D, =— =X, ananormuuo U, =), U. =2,
At—0

—

Cnoxenne ckopocreii: Uy = U, +0,

Brivic/eHie nepeMenenns i yTH MaTepHanbHoil TOUKI 0pH NpAMOIITHETHOM
JBIAEHHH BIOT6 OCH X 10 Tpaduiky 3aBemMoctin Uy (t)

. AU 3
Vekoperie MaTepasHoil Toukn: 9 = — =4 =(a,,a,w“: R
At At—»0




Av, ' i '
B == =(v,),, ananormso ay:(yj,)_a_,:(v:),.
£ g0 ‘

PasHoMepHOE PAMOIIHEIHOE ABIIKCHIEC:

x(t) = x,+u,t

U.t (t) T UOI = const

PaBHOYCKOpeHHOE TIPAMOITIHENHOE IBIAeHITe:

2
x(t)=x, +v°,t+£i‘zl—

v,(t)=v,, +at

a_=const

v;, —vl-: =2a, (x: _xl)

v+ U,
TIpit ABIGKCHHIT B OHOM HAIDABICHIN 1Y Th S=—lz—""

Crobozmoe nagenne. Yekopenie cBodoIHOTO
nazexns. J{BikeHne Tena, GPOMIEHHOro moa

yraoM @ K ropusonty:

x(t)=x, + Uyt =x, +y,co8a7

2 W
- 0
1 3 2 lx
¥(t)=» +u,,:+g’T=y,+vosma-l-§2—
= M
v, (1) =1, =v,cosa
v, (1)= Uy, + 8,8 =V, sina— gt O = X

g =0
g, =—g =const

Kpuso:mneitnoe apikenne. J{Bmkenite MaTepHANTLHON TOUKH [0 OKPYAHOCTH.
Vrnosas it JuHefiHAR CKOPOCTH TOUKN: U = ®R . Ipn PABHOMCPHOM JIBHACHNI
2n

TOMKH [10 OKPYAHOCTI C°="i."—2’w.




| 2

] v *
[eHTpocTpeMITENBHOE  YCKOPCHHE — TOWKI:  d, = ; =@ R. Tommoe

| YCKOPEHIE MaTepHalbHoM TOUKH

- Teepaoe Teno. [MocTynatensioe i BpaimaTebHOe ABIKEHNE TBEPILONO Tena

12

 TIHAMHKA

121

El-lnepmmnbuue cucremsl  orcyera, Ilepssii  saxon Heortona. Tlpusmm
‘omocurensrocT [amuen

122 m
‘iMaoca teina. [Inoocts senectsa: P = I
123 | = = =
©7 | Cua. TIpHHIDIN CYIIPIOTHIIN CIL: Froiopeten = R+
124 fB‘ropoi’l saxon HeioTona: s MarepraibHoil Tousn 8 1HCO
’F:mﬁ; AI):F'At npn F = const
125 Tpernil 3akon HbIOTOHa JUIA MATEPHATLHBIX 00—
ﬁmck: Ry =-F, Fa F
12,6  3axkoH BCeMHPHOro THIOTEHHS: CHIBI NPHTSIKEHIS MEKAY TOYCUHBIMH MaccaMH
mm,
pasun F =G —=+
R-
Cuna taxectd, I{eHTp TH4KeCTH Tead, 3aBHCHMOCTD CHIBI TAKECTH OT BBICOTH! h
HAJl TOBEPXHOCTRIO TUIAHETHI pamirycoM Ro:
_ GMm
(R, +h)’
1.2.7 ‘;Cmm ynpyrocti. 3akon I'yka: Fy = kx
128 Crma Tpenns. Cyxoe Tpenne.
|
- Ciuia TpEHNA CKObACHIA: ¥, = (T
T
FCn.'m Tperms mokos: 1y < WV
E Koadupimmient Tpenns
129 | F,
Hapaemne: P =2
S
13 CTATHKA




131

- MomeHT CIUIEl OTHOCHTENBHO OCH BpaIIeHus:

T |MI=H. rze | — mieso cwm
gomocm'enmo OCH, NPOXOJIAIIETt Yepes TOUKY
f O NepPHeHANKYARPHO PHCYHKY F
132 Ientp Macc Tena. I1IeHTp Mace  CHCTEMB  MATEPHAIBHBIX  TOWEK:
B mi + mr, + ... (8 0)
t e — =cons
‘ M m+m+... B oanopoxHoM mone Takectn | £ LEHTp
| MACC Teld COBIAIACT € €0 LEHTPOM THKECTH
133 M +M,+..=0
Venosig pasHoBecus teeproro rea 8 1HCO: | -
| b s FE+F+..=0
134 , 3axon [lackans
135 o p=Dp.+pgh
Japerne B AILIKOCTH, Nokosutefics B HICO: P = Py * P&
; = "
W2 ‘3axon Apxivena: Foow = =P,
| CCHH TEJ0 HKIIKOCTh IOKOATCA B 11ICO, 10 Fapx = pEVesmeen
i[vcnonne IUTABAHHS Ten
1.4 §3AKOHI:I COXPAHEHIS B MEXAHIKE
\ T, Z
14.1  Hmmynke MaTepHanbHofi Touki: P = MU
\ - os =
142 Hvnymse cucremsi ten: P = P+ Py o
143  3axoH H3MEHEHNS 1 COXPaHEeHIHS HMITYILCa:
8 HCO Af?= A(I’l +i)2 +...)=f;mAt+FhmA1+...;
sHCO AP =A(p,+ P +..) =0 ecm F;m 8 F e =0
PeakTuBHOC ABIGKCHIC
1.44  PaboTa CHJIE HA MAJIOM NepeMenIennH: I}’
A=|F|-|aF|-cos a = F, - Ax i
Ar x
145  MomHocTs Cius:

ecrn 3a Bpema A/ paGora cuasl IaMeHAeTCH
#a AA . 10 MOMHOCTS CIUIB!
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2[R
13
S
I
=
Lt
o
&
[=}
)
=
& ¥

1.4.6 mo’ p”
KitneTieckas onepria Matepnatsioii Toukn: £ = —2— B -2— .
m
3aKOH HM3MCHCHHA KHHETHTCCKON 9HEPriuM CHCTEMbl MATCPHAIBHBIX TOYEK: B
HCO AE o = A +A, +..
147 El'loremmamnas IHEPrHA:
s norermatsEBX o Ay = Enoren — Erpoan = ~AE porun .
[loTernmansiag Meprig MaTepnaTbioil TOYKH B OJHOPOIHOM TOJE THKECTIL
Em = mgh
HoTenansnag HHeprus yupyro JeopMupoBaHHOTO Tena:
b,l
o o
2
1.4.8  3aKoH H3MEHEHHS I COXPAHEHIIS MeXaHecKoil JHeprim:

Eswx = Exan + Enorenn.

B8 HICO AEua = Ammm onn

8 HCO Ame =0-ecmleoxmnm =0

1.5

f MEXAHITMECKIE KOJTEBAHITA 1T BOJIHBI

1.5.1

FapMmonIMeckne  KonedaHA MaTepiaabHOl TOYKH. AMILMTYZa #  daza
xozedanmt, KinemMaTndeckoe onmncanne:

x(1)=Asin(or+9,),

v, (1)=x,

a, (’) = (U, ), = —w’x(t) =a, + ©'x =0, j1e X — cMemenIIe 113 HOTOKEHNS
PABHOBECHS.

JlnnaMirgeckoe ommncanie:
2
ma; = -kx, rae & = Mo . Jto smawirr, wro Fyx = kx.

DHEPI eTIMECKOe OMHCAHNE (3AK0H COXPAHCHIA MEeXaHIMCCKOI JHeprim ):




mvt ke omul, kA
| — +—=—m= = —__— const
2 2 2 2

Coass AMILTITY/AbI KOACOAHITT CMEIIEHNA MATCPHANBHOIT TOMKH ¢ aMIUIHTY 18 MH
| Kou1eBaHil ee CKOPOCTH It YCKOPEHHS:
‘v =mA LA = (.)2 A

152 | ox 1
Tepioj 11 wacTota KoeGamiti: I= '; =;_

fl’Iepuon MaJbIX  CcBOGOAHBIX  KoeGaHMiT  MATCMATIMECKOIO  MASTHHKA:

ZT=2RJZ_
‘ g

m

TTepnost cBOOOAHBIX KoNeOaHMil NPYAHHAOIO MasTHHKA: T=2m ;

153 Briya ienusie xonebanmst. Pesonanc. PesonancHas xpisas

1.54  Tonepednsie i NPOA0IbHBIC BOAHBL. CKOPOCTH PACHPOCTPAHEHIS I [UTIHA BO/IHBL:

a=or=2
v
 Hirepdieperitus 11 A paxitis BoIH

1.5.5  3Byk. CKOpOCTb 3BYKa

MOJIEKYJISIPHAS OH3HKA. TEPMOJUHHAMITKA

MOJIEKYJISIPHAS OII3HKA

2.1.1 Moae:m CTpoeHIS ra3o8, KIIKOCTEH 1 BepAbiX Te/l. [IYCTh TepMOAHHAMETICCKAs
- cicrema (Teo) cocront 13 N ognHaKoBeIX Monekyi1. Toria KomMecrso seiectsa

N m
V:——:—’

Ny u
Erne Na - umcio Asorapo, m — Macca cucremst (tema), M — monspaas macca
| BEIllECTBA

2.1.2  TenzoBoe JBIKEHHE ATOMOB I MOJTEKY]l BelllecTsa

213  BsanMmojeficTEie HacTHI BelecTsa

214 F Jnddysist. BpoyHOBCKOE ABILACHIEC

215 | Mozeas mieanbHoro rasa 8 MKT

2.1.6  CBs3n MeRIY JaBIeHHeM H CPEJIHeli KIHeTHYeCKOi JHePrueil MocTynaTeasHoro
| TeILIOBOIO JIBIZKCHIA MOJICKY.I I1€aIbHOIO rasa (ocHosHoe ypasHerie MKT):




1 < 2 (mp®) 2 — 2
= =—n- 5 =T H-& ., Tile mp— Macca 0IHOI MOIeKYIIbL

3

‘ 7~ KOHIEHTPaIlis MoTeKy:

217 ; Abcomoraas temmeparypa: T =1+ 273 K

2.1.8 | CBf3b TeMIepaTyphl ra3a co cpeiHell KIHETHIECKOI dHeprHell HoCTYIATENRHOTO
| TEILIOBOIO ABIGKCHILA €10 MOJIEKYL:

i ———
| oo =| 2 | = 24r
| 2 2

219 %Ypaaacmxe p=nkT

2.1.10 Moztemb I1€anbHOTO Ta32 B TEPMOIHHAMIKE:

1 Vpasrenne Menzeneesa — Knaneiipona
Bripaxkenue Ui BHYTPEHHel SHeprun

- Vpasrenne Menyteneesa — Knanefipona (npimernveie Gopmst samici):

pV:ﬂRTzvRTszT'p=ﬂ
n T

'Bripakenne a18 BHYTpeHHeHl OHEPrHH OJHOATOMHOIO WJANLHOrO Trasa
(npHMeHiMBie (POPMBIL 3AIHCH )

U=—vRT=§NkT=3£RT=chT=%pV

|
\:~ 2 2p
|

2.1.11  3akoH JJaabToHA XA JABICHHS CMECH Pa3peKCHHBIX [a30B:

PEpEpt

2.1.12 TH3onpouecchl B paspeKeHHOM rase ¢ MOCTOSHHBIM 9HCIOM MOAeKyl N
&(c NOCTOSHHBLIM KOIYecTBOM Bemectsa V )

»

imotepm (T = const): pV = const,

P _
soxopa (V = const): T = const

'/

‘Eu'soﬁapa(p= const): T = const

I'padiraeckoe npencranaenie wionpoieccon Ha pV-, pT- 1 VI-marpammax.




-1~
|

O0BeIHEHH LT Ta30BHIIT 3aK0H:

i

|

P const
T

i
AU IOCTOAHHOI'O KOJIHYECTBA BellecTsa v

2.1.13 EI-Iacl:mlcnumc I HeHachllleHHb e Napbl. KauecTBeHHad 3aBHCHMOCTD IUIOTHOCTH
1 Z1aB/IeHNs HACKIEHHOTO Napa OT TeMIepaTyphi, X HEe3ABHCHMOCTE OT 00beMa
- HACBHIIIEHHOT 0 1apa

2.1.14 BraHocTs BO3AyXa.
|  Pen(T) pun(T)
- OTHOCHTe/IbHAS BAAKHOCTE: P = o T
" p:unnnmpu( ) pucﬂnnqn( )

2.1.15 H3verenne arperatHsIX COCTOSHHIT BellecTBa: HCHApeHHe N KOHIHCAIIS,
 KiIeHHe &HIKOCTH

2.1.16 H3meHeHe arperaTHbIX COCTORHINT BEIeCTBA: [U1ABICHHE I KPHCTAIUNI3ans

2.1.17  Mpeobpazosakiie 3Heprim B GasoBbIX MEPEXOIAX

22 TEPMOJUIHAMIIKA

221  TenzoBoe paBHOBECHE I TEMIEPATYpPa

222  BRYTpEHHSR JHepris

223 ngonepemqa KaK crocod m3MeHeHHs BHYTpeHHeil jHeprim Oe3 coBepIieHns
 paboTsl, KOHBEKIIA, TEILIONPOBOIHOCTH, HATYUCHIe

224  KomI4ecTso TemioTs.
' ViennHas TemoeMKOoCTh BellecTsa C; O = emAT

225 EYnem;m\.ﬂ TeroTa napoodpasopadna L: Q = Lm.
' Vaensnas Terwiota mmapenns A: @ = Am
' ViensHas TemoTa CrOpaHHA TOIUTBA q: Q = qm

226 > meMeHTapHas padoTa B TepMOITHAMHKE: A= pAV | Byuncnenne padoTH
‘1o rpadmKy npoliecca Ha pV-uarpamme

227 ! [Mepssiil 3aK0H T€PMOIHHAMUKIL:

0, =AU, + 4, =(U,-U,\ )+ 4,.

' Ammbara:




gQ,,=0=>A,2=U,—U,=-—AU3

228

Bropoil sakox TepmoauHaMiky. HeoOparumeie nponecest

229

TpuHImIs! AeiicTBiA TeNI0BRIX MaunH. KITT:

= ; S— = Qﬂm-|Qm1. _ l_Ile

B

22.10

) Maxkcumansroe saagenie KITJ1. Huxn Kapro:

Tn _Tm s
| max =N, =————=1--22

/ /238

wap

2.2.11

tianuenue Tervtosoro Gananca: Qi+ Q: + Qi+ ... =0

| TEKTPOITHAMIKA

31

] MEKTPIMECKOE TTOJIE

§3nenpmamm Tel ¥ ee MPoABICHNA. DNEKTpHIecKuii 3apai, /[pa Biuia 3apsia.
{Bneuemapmﬁ JMEKTPIMECKHIT 3apgil. 3aK0H COXPAHEHIS ICKTPHYCCKOro

| 3apana

312

|
' Bianvozeiictsne sapsjtos. Toueunsie sapsnt. 3akon Kysona:
| B OIHOPOIHOM BEIIECTBE C HVIEKTPHYECKOIl POHIIAEMOCTHIO &

|l el 1 -

er’ dnee, 1’

q,

|\F=k

3.13

) DIeKTpIecKoe noae. Ero AeiicTsie Ha 30eKTPHYECKHE 3apaiibl

314

-

F

qnpoémd-

| HalipsK eHHOCTb 2CKT PHYCCKOTO 1O E=

| &

- q
‘ ITonre Toueunoro sapaja: E = k;‘; 3

‘oxuopoauoe none: £ = const .

| Kaprums: mumtii HanpsAeRHOCTH YTHX nomei

315

|
i [MorennnatsHOCTH INEKTPOCTATHYIECKOr O MO,

l PasHoCTh MOTEHIHAIOR B HanpaxeHne:

f A, =9(¢1'¢2)=_9A‘P=qv.




v

. [Morenmmanknas DHEPTHA 3apAJIa B MIEKTPOCTATHYIECKOM oae:

W=q9

A=~-AW

w

Motenmman aexTpocTariieckoro noax: ¢ = ? .

CBA3b HANPAKEHHOCTH TMOAA H PasHOCTH MOTEHIHAZOB Ui OJHOPOIHOrO
MeKTpocTaTHIeckoro mons: U= Ed

[puHimn cynepro3nimn MeKTPHYecKHX nosieii:

E=E+E +.. 90=0,+0,+..

317

[IpoBOHIKH B IEKTPOCTATIMECKOM  Tone.  YcloBHe  paBHOBECHS
34pANOB:  BHYTPH  IIPOBOMHIKA é —(). BHYIPH ¥ Ha [OBEPXHOCTH
npoozmKa P = CONst

318

JIANeKTPHKN B JNMeKTpocTaTideckoM mose. JiameKTpHueckas MPOHNIIAeMOCTh
pemectsa &

319

q
Konztesicatop. JneKTpoeMKoCTh KOHIeH CaTopa: C= -(7 5

£g,S
ICKTPOEMKOCTD [IJIOCKOr 0 KOHI¢HcaTopa: C= T o aCo

3110

[MapasrensHoe coeIHEHIIE KOHICHCATOPOB!

Q=@+ Q@+ .., U=U= ., Copn=C1 + C2 + ...

[ocnenopatebHOE COSTIHEHNE KOMISHCATOPOR:

1

G |
UsUi+ Ut @=@= o & =F+F+'"
1 2

3.1.11

qU cu? qz

JHepris sapsKeHHOro Kontencaropa: W, = T

4 3AKOHBI [TOCTOSHHOI'O TOKA

321

Ciia Toka: = . IocTosuusni Tox: [ = const
Aty 0

vmunocmmuoromq=lt




322

- VeII0BIA CYIIECTBOBAHIA IEKTPHIECKOro TOKa,
'Hanpsoxenne U n 3JIC E

323

| U
 3akon Oma JUTA y9acTRa Herm: 1= E

324

| MEKIPIMECKOE CONPOTHBACHIE, 3aBHCHMOCTS CONPOTHBICHUS OHOPOIHOIO
' MPOBOJIHMKA OT €ro JUMHBL 1 cedeHnd. YeTsHoe CONMpOTHBIeHHE
‘ I

¢ R — P
| BeIecCTBa. PS

oka: Ez_;A“'P"”__i"l‘i.'

 FICTOMHHKI TOKa, IJ1C HCTOYHHKA T
‘ q

BHYTpeHHee conpoTHB/IeHIIE HCTOYHHKA TOKA

327

Jakon Owma JUIA TONHOI (3aMKHYTOI) 3nenpmecxoﬁi E.»
E alll S

R+r

‘nmemt: E=1IR + Ir, otkyza I=

.

HapariensHoe Coe/uHeHIe NPOBOIHHKOB:

1 1 1

= — ...

H=Li+L+.,U=U=.. R'R :
Rlnpwl 2

Tocne10BaTe AbHOE COCAMHEHIE POBOHIKOB:

U=Ui+Uz# ., hi=h =, Raes=Ri + Ry + ..

328

; PaBoTa anexkTpuveckoro Toxa: A = [Ut.

3axon Jlxoyns — Jlenna: Q = PRt.

I
»

. : U
'Ha pesucrope R: Q=A=1‘Rt=lUt=—E-:

329

A4

=1U
At

- MomHocTs 31eKTpirteckoro Toxa: P=

A0

‘ g TP
 Ten10Bas MOIIHOCTS, BhUIeseMas Ha pesnctope: P =1"R = i = JEr-

=El

Ar—0

AAE‘I. cun
At

 MormmocTs HeTournKa Toxka: [y =
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CpoGofHEIe  HOCHTEH JNCKTPHMCCKHX  3apRiIoB B [POBOIHIKAX.
MeXaHH3MBI  TIPOBOAMMOCTH TBEP/ABIX METAIMOB, PACTBOPOB 11 PACTIIABOB
| MEKTPOIHTOR, 12308, TToaynpoBoaHukd. IToaynpoBoIHHKOBBIT IO

33

'MAI'HHTHOE I10JIE

331

Mexarnueckoe B3anMojeiicTBHe MarHutoB. MarmntHoe monme.  Bexrtop
| MarsirTHO# HHTYKITHIL. [pustm CYNepIo3HII MargHTHBIX

nonei: B=B, + B, +...

Tl gyt MaranTHoro nons. Kapmima mummii mHIVKINN MarenTHOrO
1102151 110710COBOIO H 110IKOBOOOPA3HOro HOCTOSHHBIX MAIHITOB

332

Omeir Dperesa. MarenTHoe 104¢ NpoBOAHMKA ¢ ToxkoM. Kapmisa uamii
MHIIYKIDIH MArHiTHOro Mo JUIMHHOTO MPSMOT0 MPOBOJHHKE B 3aMKHYTOrO
| KOJIBLEBOTO IPOBOIHIKA, KATYIIKH ¢ TOKOM

333

' Crnna Ammiepa, ee HanpaBreie i BeTHTiHHa:
F, =1IBl sina g @ _ VIO MEKIY HanpaBAeHieM MpoBOIHHKA
1 BEKTOPOM B

334

Cuna JIopeHIia, ee HanpapJIenite I BeTTIHHA: F;;q = Iq l UBsIng ge @ Yo

 Mesity Bextopamt U 1 B . JIBIDKCHHe 3apSUKCHHOI MACTHIB B OIHOPOIHOM

MATHHTHOM TIo1¢

34

IMEKTPOMATHUTHAS HHVKIUHA

341

TToTox BeKTOpa MarHHNTH O HHIYKIIHH:

D =BS = BScosa

342

 SlBzIenme MeKTPOMATHITHON WHAYKIHH. JC mHIyKmm

343

344

' 3aKOH 1EKTPOMATHITHOI HHAYKIIH Dapaies:

' H1C MHAYKIMHT B TPEMOM [POBOIHIIKE {7 i
| UmHOI |, IBIAYmIeMES O cKopocTsio U

u
(6 ) 7) B OJIHOPOTHOM MArHiTHOM mojie B: / T /
(—& a’)/

' |E:| =Blvcos @ rxe O _ yron mesy Bextopom B 1t nopmamsio M K

' miockocTH, B KoTopoil nexar sextopsl | n Ueem ! L Bu o L B,




345

o |[E,|= Bl

i [lpapnno Jlenma

346

D
HHAYKTIBHOCTE: L= 7 wm D= LI

Al

Camorsayxuus, JIC camonmaykwnr: B, = —L— =-LI

I
Ar—+0

347

L
IHepris MarHITHOIO 1018 KaTymki ¢ Tokom: W, = T

 INEKTPOMAIHHTHBIE KOJIEBAHIIA 1 BOJIHBI

351

Konebarteapbiil KOHTYp. CBOOOAHbIE 2/IEKTPOMAT HI THbIE
KOMeOaHI B ILICATHHOM KOAeDaTeIbHOM KOHTYPE: C L
j

{‘I(’)=qm sin (@t + @, )
I(t)=q, = vq,,, cos(or+¢,) =1, cos(or+9,)

2n 1
R - N=—=———
®opmyna Tomcona: 1 =2y LC | otxyza T Tk

CBf3b  aMILINTYIBI  3apsia  KOHIAEHcaTopa ¢ aMIUIMTYHOIl CHiIbl  TOKa
TIPH CBOOOINBIX MTEKTPOMATHHTHBIX KOJCOaHHAX B HISATBHOM KonehaTeqbHOM
Imx

KOHTYpe: 9y = ?

352

3aKOH COXpPaHeHHs YHePIHIl B IIeaThHOM KoleGaTensHOM KOHTYpe!

(21 053000 5 (I 5 ¢ S 7
—_— =B — B —const,
2 2 2 2

353

BrIBY#&ICHHBIE YTeKTPOMATHATHEIE Konebanid, Pesonanc

354

IMepemennrnt Tok. [lpomssoactso, mepegaua nm morpeblieHne 3IeKTPHYECKO

SHEpPrun

355

CroficrBa  YICKTPOMArHHTHBIX  BOAH, B3alMHA  OPHCHTAUMA  BEKTOPOB

B MICKTPOMArHITHOM Botse B Bakyyme: £ | B | ¢

Hlxana 2gexrpoMarHuTHBIX BoiH.  [IpuMeHeHite IEKTPOMArHHTHRIX  BOIH
B TeXHUKE I OBITY




3.6

6.1

362

e
&
S

3.6.6

OIITHKA

[lpanommeiiioe pacnpocTpanenie CBeTa B ojHOpojHOR cpene. T ogeqHnil

ucrouHnk. JIya ceera

3akons oTpakenns cpera. ¢ p

alp

[TocTpoenne n3obpakeHiil B INIOCKOM 3epKaje

3aKOHB! IPEIOMICHIA CBETA,

Tpetosienne coera: 510 @ = n, sinp

ABCOMOTHLI MOKA33 TE/Th HPETOMTEHILA:
o=

’aur = R 3

n v
L, T
OTHOCHTC/IBLHEBLT HOKasaTe b npeaoMitetis: Mom = ;‘ - 5
Xox nyqeil B npisMe.
CooTHOIEHNE YacToT M COOTHONIEHHE JUIMH BOJH [OpH  Hepexone

MOHOXPOMATHYECKOI'O CBETA Iepe3 IPaHHITY pasiea JIBYX ONTHYUECKHX Cpell

Vi =V, mh =k,

[ToNHOE BHYTPCHHEE OTPAKCHILE,

[IpetenbHbli  Yroa HOMHOIO BHYIPeHHEro|  My< M, n,
OTpaKeHns:
" 1 n,
i n_ n
OTH 1

Cobupatomue i paccensaronure AnH3pl. ToHKag MuH3a, QOKYCHOE PacCTORHIE

1

I OfITHYeCKas CHUIA TOHKOf mn3s: ) 7
Dopmyia TOHKOI JITH3bI: - o
1 1 1

= !:'\ h
Veemiiesiie, JagaeMoe MIH30i: 4

/l / W
r = — = L-l

H d



B eit :
cIyuae pacceHBalomed MHIB D<03F=—1D-<0,

368

Xo1 nyya, DpoNMENMEro JHH3Y [OX MPOH3BOIBHBIM YITIOM K €€ raaBHofl
ommieckoit  oci.  [loctpoennte mso0pameHmil TOUKN 1 OTpe3Ka IIPSMOil
B COOMPAIOIIIX H PACCEHBAIONIIX MIH3AX I HX CHcTeMax

369

@oroarmapat Kax onmteckui npibop. I'1a3 Kak olrTHYCcKas cucreMa

3.6.10

36.11

Hureppepenipis  cBeta. KorepenTHbie JCTOYHNKR, YCIOBHS HabmOIeHns
MAKCHMYMOB 1 MHHHMYMOB B IHTep{epeHITNONHOIT KapTHHE 0T JABYX CHH(A3IHBIX
KOre peHTHRIX HCTOYHHKOB:

A
MAKCHMYMBI — A=2’"3.m=0.+/-l,+/-2,+/-3,....

A
sty — A =(2m+l)5 ,m=0,+/-1,+-2,+-3,..
Judpaxuns ceera. Jludpaxunonxas pemerka. YciaosHne HaOmOZeHNS [IABHBIX
MaKCHMYMOB TP HOPMATBHOM THAXEHIN MOHOXPOMATIMECKOT0 CBeTa ¢ JUITHOI

'BOTHBI A Ha pelIeTKy ¢ nepuoaon d:

dsinQ, =mh m=0,+/-1,+/-2.+-3, ...

3612

A Jucnepeust csetd

KBAHTOBAS ®IT3IKA

4.1

KOPITYCK VIISIPHO-BOJIHOBOII JIVAIII3M

I'nmoresa M. [Inanka o ksarrax. Gopmyna [Tnamxa: E = hv

4.12

he
@ortoust, Ineprus dorona: £ = hv = 7 =pe,

413

@oroadipext. Onbiret AT, Croneroba. 3akonsl porospdexrta

414

' Vpasrenne Ditnmreiina 18 Gotoxfdexra:

Esoroma = Asuxom + Eaae s,




rae Eporom :.—hv:T, i :th,:g’ Emmz_zmzeu‘_

415

Jlas;lenne cera. [laBieHie cseTa Ha MOMHOCTBIO OT PaKAIONIYIO NOBEPXHOCTD H
Ha MOTHOCTBIO NOINIOMIRIONIYIO OBEPXHOCTH

DOIBHKA ATOMA

421

[TranerapHas Mote/Ib aToMa

422

Tocryaatel bopa. Il3nysenne i nornomeriie (GOTOHOB MPH Tepexoie aToMa
€ OJIHOT O YPOBHS 3HEPIrHH Ha JAPYTOil:

_ e
mn l

hv |E, - E,|

423

JInueimarsie CneKTphl.

CrexTp YpoBHEl 3Heprii 4T0Ma BO0poja;

E - -13.6 2B

= ———,0=1,2,3, ...
n

4.3

DI3HKA ATOMHOI'O SJ/IPA

43.1

Hyxnonnas monens sapa IefizenGepra — I1sanenko. 3apan sapa. Maccosoe uncto
syipa. Hzoronsr

432

Pan10aKkTiBHOCTS.

Amnda-pacna: 2X -3 Y+ He.

bera-pacnaa.

nextpomnwiit P-pacnan . 2X -2 Y + f,e .,

Hosurpormsai P-pacnan: 35X 2 Y +%2+v

FaMMa-H3IyaeHie

433

3axon pamtoakmRoro pacaza: N ()= N, - B

r
ITyere m — Macca paoak THBHOTO BemecTsa. Toraa m(;): mo.z'?

434

Slepunie peaxim. [lenewie i cuuTes guep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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1.
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baz3oBslii 1 yriryOsieHHBIA ypoBeHb. YueOHuK. Mocksa. [Ipocsemienue, 2020 r.
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VYpoxku ¢puszuku ¢ ucronszoBanuem MHaTepHeTa. http://www.phizinter.chat.ru/

duszuka.ru. http://www.fizika.ru/




9.

dusuka: xomieknust onsIToB. http://experiment.edu.ru/

®dusnka: IEKTPOHHAS KOJUICKITUS
onsITOB. http://www.school.edu.ru/projects/physicexp

Karamor ccbutok Ha pecypcbl o pusuke http://www.ivanovo.ac.ru/phys
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