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[Iporpamma 10 ¢u3NKEe HAa YpPOBHE CpEIHEr0 OOIIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, ipeictaBieHHbIX B DI'OC COO, a Takxe
c yu€toM (enepasibHOM paboueil mporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3AMIX
Poccuiickoii @enepanuu, peaau3yomnuX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[IporpamMma 1o ¢usuke Aa€T MpeAcTaBICHHE O LEJsIX, COACpKaHWM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yuebHoro npenmera «dusnka» Ha yriryOJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCJIOBHM NS
MPOSIBIICHUS] CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4Jaronmcsi, KOTOpblE HEOOXOIMMBI A MPOAOLKEHHS oOpa3oBaHUsA B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHMs: JIUYHOCTHBIC,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpaMmmy 1o (Gpu3nke Ha YpOBHE CpeAaHEro o01iero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[Tporpamma no usmke BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca PU3UKU Ha yTiyOaEHHOM YPOBHE,
B TOM YHCJIEe IPEIMETHBIE PE3YyIbTATHI IO TOJaM 00yUYCHHS;

cojiepkanue yueOHoro npeamMera « dusukay 1mo rojgam oOydeHusl.

[TporpaMma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJICHMSI CBOMX pabOYMX IMPOrpamMm.

[TporpamMMa no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
MPEIOCTABICT BO3MOXKHOCTH IS peajM3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXOJJOB K TpENoAaBaHui0 (U3UKH HA YrIyOnEHHOM ypOBHE TPHU YCIOBUHU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

dusuka Kak Hayka O Hambojiee OOIIMX 3aKOHaxX MPHUPOJbI, BHICTyIas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3NKU — CHCTEMOOOPa3yOIUi



JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpEeNeIiio XapakTep U OypHOe pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJyuYEHHUs] HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCHT OCHOBHOMW BKJIaJ B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYUYHOW KapTHHBI MHUpa
oOyyaronierocsi, B (pOpMHUpOBaHUE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHMS
IPU BBIMOJIHEHUU UM YUYE€OHBIX UCCIIE0OBAHUM.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeTHEro 00111ero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEU KypC SBIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3esioB (PU3HUKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKd
o0ObeaMHEH BOKPYr (u3nyeckux Teopud. BegymumM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
oJIE.

Hoea cymanumapusayuu. EE peann3anys NPEaIoyaracT HCIOJIb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriryOoi€HHOTO ypOBHS
IIPEAINOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IPUHLINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢pusuku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoIero (akropa ydeOHoro mporecca. s yrimyOGnaéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanusaiuu pu3nuecKkoro npakTukyma. B nmepBom ciyyae npakTUKyM



npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO TOCIEe MEPBOTO U BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJaccoB. BTopoi crnocod — 310 uHTerpamust padot
IPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOISATCS B MpoIlecce
u3ydyeHus: pazznena (temsl). [Ipu sTom moj paboTamMu MpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEAOBaHUE, KOTOpPO€ TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOM HHCTPYKIIUH.

B nporpamme mo ¢usMke CcHUCTeMa YYEHHYECKOTO OSKCIIEPHUMEHTa,
7ab0paTOpHBIX pabOT M MpaKTUKyMa NpEe/ICTaBlieHa €IMHBIM IepedHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PabOT OCYIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAaHMUST W OCHamleHusi kabunera ¢usuku. [lpu sToM oOecneunBaercs
OBIIAJICHHE OOYyYalOMMMHCS YMEHUSIMH TIPOBOJAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHUsI, UCCIEAOBAHUS 3aBHUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHKE yIeseTCs PEHICHNIO PACUETHRIX M KAU€CTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 3aJJaHHOU (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesia Kypca, TaKk M HUHTETPHUPYS
pUMEHEHUE 3HaHUN U3 Pa3HbIX pa3zieNoB. /{15 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KaloIel >KU3HU, TpeOyrolue BbiOopa GhrU3ndecKon
MOJIEIIU JUISl CUTYaIluU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu I'OC COO k maTepuanbHO-TEXHUUYECKOMY
o0ecrieueHuto yueOHoro mporecca Kype Gu3uku yriryOoJ€HHOTO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBUSX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyI0BaHUE JIJ1s BHITIOJTHEHHS YKa3aHHBIX B MPOTpaMMe Mo PU3UKE YUCHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy10oBaHUE.

JleMoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIATIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYHMBAEeT IOCTAaHOBKY
MEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIEHUW H  MPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe o0OOpyIOBaHHE [JII YYCHUYECKUX MPAKTHUYECKUX padoT
dbopMupyeTcss B BUEC TEMAaTUYECKUX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

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

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, pA3BUTUE UX HHTEIUICKTyalIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHEpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

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

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca (U3MKU Ha YpPOBHE CPEIHET0 00IIero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IE€MEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHKE YMEHUN IPUMEHITh TEOPETUUECKUE 3HAHUS ISl 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 (U3HUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/Jaud, B TOM YHUCIE 3aJa4 HWHXCHEPHOI'O
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTauuud  UHpopMalu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
¢ (PUBHKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

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

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEh JeJaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HMHIWBUIYAITbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslit MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuH  (abconroTHas U
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.

Pons u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi naboparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

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

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHasl CKOPOCThH) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHi U CI0KEHUE CKOPOCTEM.

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

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACATEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

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

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTKOCTpAUs KMHEMATHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue aBukeHUs Tena, OpPOIICHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXIAY JaJIbHOCTBIO TOJETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHo/1a 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHIun cynepno3unuuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpoThl. J[BUkeHHuE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHUS TTIOKOSI.
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 IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuif OJIOK.

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

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

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn ¢ mMexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT ummynbca marepuanbHOW TOuku. IIpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHble W HENOTEHLMANbHbIE CHibl. [loTeHUManbHas sHeprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

W3MeHeHne 2HEpTUH Tella MPU COBEPIICHUH PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmiyibca Teiia o TOpMO3HOMY ITyTH.

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

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHUHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



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

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUE HAaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelHne U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOTO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEpPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiueHuss pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

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

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoimuecTBo TeroTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTUIM3AUsl OMOOPTraHMYECKOr 0 TOIIMBA AJIs
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro Npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJCUCTBUS H
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3oBaHusl.

Hacelmennble M HeHacellleHHblE Mapbl. KadecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramimueckue nu amopubsie Tena. AHA30TPONHS CBOWMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGUUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

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

Jemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

M3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHSI.

N3mepenne moayia FOnra.

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

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKU 3apsl. 3aKOH COXPAaHEHHUS AIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJIeKTpUYecKoe mose. Ero neucTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa. Jluauwu
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
NOTEHIIMAIOB JUJISl  JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOJHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro no 00béMy 1miapa. Ilonme paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsDKEHHOCTH DJTHX TOJEH U
HKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX APUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OrieHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa J1s1 yyacTKa MeIu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

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

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



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

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

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIMPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX IPOBOJAHUKOB OT JIJIMHBI,
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 CONMPOTUBIICHHUS.

CrniocoObl coeMHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3MYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

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

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuyneie TUIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lima3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIFOMHUHUSA, DIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSSI NPOBOAMMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

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

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

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

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepoosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAss  JWCCOIMAIMs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe 1nose B BeuecTBe. GeppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

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

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM HHAYKIMU HA OCHOBE U3MEPEHUS CHJIBI AMIIEepa.

Tema 5. InekmpomacHumnas uHOYKyu.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: WHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tanenne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMmonunyeckue konebaHusi. Kunemarnueckoe ¥ JUHAMHYECKOE OIMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHy»)aeHHbie KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJICNIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHHI HUTSIHOTO U MPY>KUHHOTO
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.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM 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 MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JJMHUH JIEKTporepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOpA.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 PUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabnrogeHue 3;1eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

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

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

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIO0M u
4acTOTOMN KoJeOaHUM.

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

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOM cpene. JIyd csera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCONIIOTHBIN MOKa3aTelb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [I0cToSHCTBO 4aCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPH NIEPEX0/1€ MOHOXPOMATUYECKOTO CBETA Yepe3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBaromye TuH3bl. ToHkas nuH3a. DokycHOe pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIEro JUH3Y NOJ IPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOM
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB NIpM  [AaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs 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.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTEpPEepeHINH U MOISIPU3aIIU CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonydeHnue criekTpa U3JIy4YeHHUsI CBETOJMOMA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crieruanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBasl. IIpeoOpaszoBanusi  JlopeHra.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHU4ecKHe YCTpOWCTBA M TEXHOJOTHMYECKHE IMPOLIECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHUL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpite A. I'. CroneroBa. 3akonbsl hoTodddexra. YpaBHCHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JIaBJIEHWE CBETa Ha aOCOJIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyo mnoBepxHocTb). Omeitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonuel ne bpoiud. J{nuHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeaeaéHHOCTEN
['eitzenbepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: CHEKTPOMETD,
¢doTorneMeHT, (GOTOAATUMK, TYHHEIBHBIM MMKpPOCKON, COJHEYHas Oataped,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJIYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [1anka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIbI TOKA Yepe3 CBETOAMOJ OT HAIIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OneITEl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas mozens aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MPH MEpexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunpl cexktpoB. CiekTp ypoBHEN S3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U MU3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'aMmMa-nu3inyuyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siapa.

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

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: TO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



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

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

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

ConHeyHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM TMOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu 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
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenust 3B€31HOr0 HEOGA HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001eHne U cucTeMaTH3alusl CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

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

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JBIDKCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHE PUCKH TPU MPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAsA CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAsS Ieyb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MIPOCKITMOHHBIN ammapar, BOJOKOHHAsS ONTHKA, COJTHEUHas OaTapesi, CITyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHU3ally;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIHUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLIEHMBATH CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOp Oynymielt mpodeccuu M peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC
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;

IUIAHUPOBAHUE M OCYUIECTBJICHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LENSAM, OLIEHUBATh PUCKU IMOCIIECICTBUN IESTEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITASIMU U METOAAMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO PA3JIMYHBIX METOAOB [TO3HAHUS;

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

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3M U AKTYaJU3UpOBaTh 3ajiauvy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHNUE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb MEPEHOCUTh 3HAHMUS MO (U3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

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

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISATH OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUHOU
JeSITEIIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOM
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHWBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranuzamnus:

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

CaMOCTOATENIbHO COCTABJIATH TUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuMpsITh paMKH Y4EOHOTO MPeAMETa HA OCHOBE JIMYHBIX MPEANOYTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIHTATOB 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 IIPUHHUMATH c€0sl, IOHUMAsi CBOU HEAOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OO0y4aroluxcs

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIFOYAOLIEH CTPEMIIEHUE K TOCTHKEHUIO LEIU
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHbIE pe3yJIbTaThl Ha yIiyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIee (U3NYECKUX TEJl U ITPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yripyras jaedopmMainusi, aOCOMIOTHO YNPYroe W aOCOFOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTM U TBEPIOIO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amuies uiss CKOPOCTH WM TEpEMEILEHUs,
3akoHbl HpIOTOHA, MNpPUHLOKII ~ OTHOCUTENBHOCTH [ 'anmunues, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSCHATH TEIJIOBBIE MPOLECCHI U SBJICHUS, UCIOJIb3YSI
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHUAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jkoyis—JIenua,
npaBuia Kupxroda, 3akonsr @apajes A1 31€KTPoJIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPECHHSSI HHEPTUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BaKyyME M B IMAJIEKTPHUKE, IMOTECHIINAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U MAPAIUICIIBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALIUS, TIJIABJICHUE U KPUCTAJIM3allKsl, HAlPABIEHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHU I, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC H3MEPEHHS (U3UYECKUX BEIWYUH, TMPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJy4YEHHBIE pE3yJbTaTbl M JENaTh BBIBOJ O CTaTyCe MPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITEH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIaThl (PU3UYECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarth KayecTBEHHBIC 3aJayd, TPEOYIOIIMe NPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3feyaoB Kypca PU3MNKHU, a TAKKE MHTETPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCYX ICHHUH C OIIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0o MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOAOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHWM JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIIOJIH30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIY4YaeMyl0  HMHQOpMAIMI0 W OLICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

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

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PA00Ty IPYMNIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOIro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyaymiei npodecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMaTbHON
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHUYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEUIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKON KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABICHUN O PUPO/IE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIENei (PU3NUYECKUX TEN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KoOJIeOaHUsS, MaTEeMaTHYECKUW MAasTHUK, WICaTbHbIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

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

aHAJTM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
WCMOJIb3ysd OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJWHAMUKUA U
CHEUHUAIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIEKTPUYECKOro  3apsiga, cwia Awmmepa, cuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIIECCHI U SABICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO
pacraja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yys] BETUYHMHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi sipa, SHEPTHS CBSI3U A]1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIUSI, pE€30HAHC, HHTEep(EepeHITUs
BOJIH, Judpakius, JUCIEPCHsi, IOJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI N1a3zepa;

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

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABHKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPENIHOCTE  M3MEPEHMM, JeiaTh  BBIBOABI 1O  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJUTH OMBITHI IO MPOBEPKE MPEMIOKEHHON TUIOTE3bI: MIIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUII;
coOJII01aTh MpaBMIa 6€301acHOTO TPY/1a U MPOBEACHUH UCCIEA0BaHU B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0OBAHUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
bu3nUecKkol MOJIENbI0: HAa OCHOBAaHWU aHaliM3a YCJOBHUS BHIOMPATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAUTH PACUYETHl HA OCHOBAHMYU MMEIOIINXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarth KayecTBEHHBIC 3ajayd, TpeOyrollrue NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lieJoB Kypca (GU3MKH, a TAaK)KE UHTETpalluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPHUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3udHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMALNK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHM3alIOHHbIE u NI03HABaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH Pad0Ty rPYyNIbl, PALIMOHAIBHO PACIPENCIATh AE€ATEIbHOCTh
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 IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazaen 1. HAYYHBIH METO/ IIO3HAHUS TPUPO/1bI
N bubnuorexa [JOK
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewarika 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Huramiia 0 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratika TaEporo Tena > https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPAHECHHS B MEXAHHUKE 0 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 ngg?ﬁ;fg;gﬁ/}?mb% 47
3.2 Tepmonunamuka. TenaoBbie MalTuHbI 20 1 bubmorexa [TOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmuorexa [IOK
' HIEPEXOIbI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 UICKTPHIECKOE N0jIe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 htts://m.edsoo.ru/f 1666847
bubmuoreka [JOK
43 ToKIt B pasmiribIx cpesax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 94
Pazgen 5. PUBNYECKHUN TIPAKTUKYM
. bubnuoteka [JOK
>1  (usHiecKuil npakTikyM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pasneny 16
bu6mmoreka [IOK
P 1
CICPBHOC BpeMi 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 DIICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 Mexanuueckue KoneOaHus 10 https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosret CTO

5

1

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

Hroro no pazgeny
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPTYCKYIFIPHOTBOTHOBOM Ay alHsM ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859¢f1
Uroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pasznen 6. PU3MUECKHUN MPAKTUKYM
. bubmuorexa [JOK
A o 1 1
0 VISHACCICHI TpAITHEYM 6 0 https://m.edso0.ru/39859ef1
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOILIEE IIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubmuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
PezepBHOE Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnmnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTOZ NO3HAHUS U METO/BI 1 bu6mmorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 o3HaHusa npupoasl. Habmaronenue u 1 bubnmorexa LOK
pHb ’ https://m.edso00.ru/34c49931
9KCIIEPUMEHT B (pU3HKe
4 CrniocoOrl nu3mepenust GpU3NYECKUX 1 bubnuoreka [IOK
BEJIMUHMH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTO (M3UKHU B (POPMHPOBAHUH
6 COB qu;HHOITI Ha(b‘llfoﬁ Ea THUHBI 1 bubmmorexa [TOK
P Y . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Jmoaen
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MEXaHU4eCKoro AsrkeHus. [Ipsmas u https://m.edso00.ru/e9a52f02
oOparHas 3a/1a4i MEXaHUKU
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Panuyc-BekTop MaTepuanibHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPJIHHAT.

8 Tpaexropus. [lepemenienue. BH6J.IH0TeKa HOK
Cxopocts. X MpoeKid Ha oct https://m.eds00.ru/30a108a5
KOOpJIUHAT
PaBHOMEpHOE IPSAMOJIMHEWHOE

9 nsuxkenue. ['padudeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsmonnHENHOE IBUKEHUE C https://m.edso00.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHHUEM
I'padpuueckoe onucanue

12 MIPSIMOJIMHENHOTO JBUKEHHUS C bubmorexa LIOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubnmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO bubnuorexa [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonunerinoe 1BUXEHUE.

JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
15 Y JuHeHas ckopocTh. [lepuoa n bubnmorexa LIOK

yacTora. LleHTpocTpeMuTensHoe U
IIOJIHOE YCKOPEHHUE

https://m.edso0.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuorexa [JOK

16
"Kunematuka" https://m.edso00.ru/1242f32e
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJ€eHCTBYIOIIAs CHIIA. bubnuoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
HeroTona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTIeprIO3UIUU CUJL.

20 P;)HIGHI/Ie 3a};1aqua [IPUMEHEHNE bubnmorexa LOK

P https://m.edsoo.ru/bdf997fb
3aK0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIMOHHON U bubmmorexa [JOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

29 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.edso00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka [JOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuina ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éToM CHJIbI COIPOTHBIICHUS
Cpelbl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocraruueckoe

bubmuorexa [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK
27 [ToctynaTenbHOE U BpalaTeabHOE bubnuoreka [IOK
JBU>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
08 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1neqo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHs
bu6mmoreka [IOK
30 Pemeriuc sazas https://m.edsoo.ru/dclcaacO
31 KonrtponbHas pabora no Teme bubnnorexka [JOK
"Munamuka. CtaTtuka TBEpaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTepUATTbHBIX TOYCK.
32 LleHTp Macc cHCTEMBI MaTepPHATBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmrimynse cumibl 1 n13BMEHEHUE
33 HMITyJIbCa TeJia. 3aKOH COXPAHCHUS bubmorexa LHOK
https://m.edsoo.ru/13f0a221
HUMITyJIbCa. PeakTHBHOE JIBIKCHHE
MoMeHT uMIlybca MaTepUAIBHON
34 touku. [IpencraBienne o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B HEHTPAJIbHBIX
IIOJIAX

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

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
Pabota cwbl Ha MaioM 1 Ha
36 KOHEYHOM NIE€PEMEILICHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUH KMHETHYECKOW SHEPTUH bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHnManbHBIC U HETIOTCHITNATLHBIC
38 cwibl. [loTeHmansHas SHEPrus bubnmorexa LOK
] prHt. https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATHHBIX CHII C
39 M3MCHEHUEM MEXaHUYCCKON dHEPTrUun bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUU
Yupyrue u Heynpyrue CTOJTKHOBSHHUS.
40 v E:HGHI/IG Bey Hp};IJII/I JIS1 UACaTbHOM bubmorexa HOK
P pHY AT IA https://m.edso0.ru/f30f43b6
KHUJKOCTH
41 KonrtponsHas pabora no teme bubnuorexa [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Tuddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bu6mmoreka [IOK
43 TBEPJBIX Te. XapaKTep IBUKCHUS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBA

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

44 KomuuectBo BemectBa. IlocTosHHas bubmorexa HOK
- ’ https://m.edso00.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE sajad https://m.edso0o.ru/1531aba5
bubmuorexa [JOK
47 )4 i ras. I'
JICAILHBIH Ta3. © a30BBIC 3aKOHAT https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpaeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edso0o.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B H€aIbHOM Tase ¢ bubnnorexka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeIlleCTBa https://m.edsoo.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfog) OIICCCOB: i;;Te Ma, H30X0pa bubmorexa HOK
pont ' pMa, P, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
2 MKT
> OcroBHoe ypasHeiie https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHeHHe saat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TeMIEpaTyphbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
o4 CpeIHell KHHETHUECKOH sHepruei https://m.edsoo.ru/c38af875

MOCTYIATEILHOTO TEMJIOBOTO
IBIKCHUSA €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

95
3HaHuii no teme "OcHoBbel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuueckas CUCTEMA.
3agaHue BHEMIHUX yciaoBui st T/
cucteMbl. BHeniHue U BHyTpEeHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PAMCTPEL. H1apametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camornpou3sBojbHas penakcaius T/J] bubmorexa HOK
P p " https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens uieanbHOro ra3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VYpaBaenue Menpeneesa-Knaneiipona
60 u I1:.1,1 QXXEHHE NI BHYTPEHHEH ’ bubmorexa HOK
P s TP https://m.edso0.ru/bal1178d0
SHEPTUU
Bripaxxenue 111 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBazucrarnueckue u HecTaTUUECKUE https://m.edsoo.ru/acb5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Beraucienue bubnnoreka [JOK

paboTsl o rpaduKy npoiecca Ha pV-
auarpamme

https://m.edso0.ru/741d5738
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Tennonepenaya xak crocod

63 W3MEHEeHUs BHyTpeHHel snepruun T/1 bubmmorexa [JOK
https://m.edso00.ru/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
U3JIly4yeHue https://m.eds00.ru/157b54cd
KommuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas U MOJIsIpHast bubmuorexa [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAS https://m.edso00.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aqnabaTHOM mporiecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuyecTBo TemnoTs! u paboTa Kak
68 MepbI U3MEHEHHs BHYTPEHHEH bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
MammuH. KITJ] https://m.edso0.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHUE ACTIEKThI bubnmoreka [JOK

HCITIOJIB30BaHUA TCIIJIOBBIX

https://m.edso0.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKPY’KaIoIIeH cpebl

74 Pemenue 3anau bubmorexa OK
https://m.edso00.ru/c8c70432
O06o001IeHre U cHCTeMaTH3aIus
75 3HaHuit no reme "TepMoguHaMuka bubmorexa [IOK
P ' https://m.edso0.ru/28d62b3f
TennoBbie MalIMHbBI
KonTponbhas pabota mo teme
76 "Tepmonunamuka. TemnaoBbie bubmorexa [JOK
P | ’ https://m.edsoo.ru/1b6e26c5
MaITHHBI
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
77 Ucnapenne u kumnenue. Y aenbHast buomiorexa IJOK
P ] https://m.eds00.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacpiiieHHbie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TeEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHCUMOCTh OT 00BbEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B
KHUJKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnmoreka [JOK
OTHOCHUTEJbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemrenue 3amau
8 https://m.edso0.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amMop¢HbIe Tena. AHU3OTPOIHS

CBOMCTB KPUCTAJUIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK
82 V nenpHas TEIUIOoTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
Hedopmariu TBEpAOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyins FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U
TBEPABIX T€J. AHTAPMOHHU3M bubmuorexa [JOK

84 .

TEIUIOBBIX KOJeOaHMil yacTHIl https://m.edsoo.ru/7ba5edf2
BEIIeCTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 b 0

PABHEHHS TOILIOROTO banwea https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

87 P

CHICHHC sajad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
O] UCKPUBJIEHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. Popmyia Jlammaca
O060061IeHre U cucTeMaTH3alus

89 3HaHU# no TeMe "ArperaTHbie bubnmnoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.edso0.ru/0b52575c
nepexoasr"

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperaTHbple COCTOSIHHSI BEI[ECTBA.

®da3oBbIe niepexoabl"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

bubmuoreka [JOK

91 .
STICKTPHHACCKUX 3apA/I0B https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUINEKTPUKU U
MOJIYIPOBOIHUKH
DneMeHTapHBIN ANEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmmorexa [JOK
DA P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsbl. 3akoH Kynona https://m.edso00.ru/445b7746
bubmuoreka [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnoreka [JOK
Ha JJIEKTPUYECKUE 3aps/bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsHKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHmanbHOCTH
97 AIEKTPOCTATUUECKOTO 1MOJIsl. Pa3zHOCTH bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIUAJIOB U HAMPsDKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

[ToreHiman 3J1eKTPOCTaTUYECKOTO
TIOJIst

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P 1 . https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepno3unun bubnuoreka [IOK
IIEKTPUYECKUX T10JIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 cHicme salat https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHON CephI https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. Ilose paBHOMEpHO bubmorexa LHOK
Y mape PABHONED https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpOBOHMKY B 3EKTPOCTATHYECKOM bubnnoreka [JOK
roJsie. Y C10BUE paBHOBECUS 3apsAI0B https://m.eds00.ru/32405eab
105 JIMBIIEeKTPUKHU U OTYITPOBOAHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Kongencarop. DneKTpo€MKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [JOK
A pa. P https://m.edso0.ru/845b4f73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamtensHOE COEIUHEHHE bubnnoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnemoBarenbHOE COeTMHEHNE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso00.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O06001IeHNe U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEeKTPUIECKOe bubmmorexa [JOK
; P https://m.eds00.ru/5752603f
noie
114 KonTponbhas padota no teme bubnnorexa [HOK
"Dnexkrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cymecTBOBaHUs bubmmorexa [JOK
ymt https://m.eds00.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
OJIC https://m.edso0.ru/0839a115
117 3akon OMa 1t yyacTKa LeTH. bu6mmoreka [IOK
DIEKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
120 CMENIaHHOE COEUHEHNE bubmmorexa [TOK
A https://m.edso00.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuotexa [JOK
121 aneKkTpuyeckux nemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 P
CHICHHE 3a/ad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuoreka [JOK
124 Pemenne sanas https://m.edso0.ru/6761bfOf
MOIIHOCTB IEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTH, BIACIACMAs Ha bubmorexa [JOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 P
Clietme sajad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOM) bubmuorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 K
3 OPOTKOE SaMbIKATHE https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IloCTOSIHHBIN 27EKTpUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agau mo reme bubmuorexa [JOK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo reme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa [JOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUIN TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"TlocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
139 a3JII:‘E)HI)IX BC efTB f;lnelc WYCCKUIT bubmmorexa [JOK
P HHECTE. P https://m.edso0.ru/da794295
TOK B MeTayiax. CBepXIpoOBOIUMOCTh
DNEeKTPUUECKUN TOK B pacTBOpaX U
140 acIIaBax JIEKTPOJIMTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.edso0.ru/4b423491
®Dapages 1S AIEKTPoIn3a
bu6mmoreka [JOK
141 C) i !
JICKTIPUACCIGH TOK B rasax. Lutasma https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bubnnoreka [JOK
[IOJIYIIPOBOJHUKAX https://m.edso00.ru/ab61c660
bu6mmorexa [IOK
144 IT 0
OTYHPOBOAHHKOBLIE TPHOOPHL https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3MepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPSDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIPY TOMOIIY aHAJIOTOBBIX U
U (HPOBBIX U3MEPUTEITHHBIX

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



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

146

npubopoB" uian "3HaKOMCTBO €
uudpoBoii taboparopueii Mo Gu3MKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHUS C LIETIBIO OIIPEIENICHUs
MTHOBEHHOM cKopocTh"

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

147

148

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM MJIOCKOCTH"
mw "HccenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3yuenue qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €Tr0 MapaMeTpoB"

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

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

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

150

@u3NYECKU IPAKTUKYM 110 TEME
"U3MepeHue paBHOICUCTBYIONIEH

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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CWJIBI IPU ABMXKCHUU OpyCKa 10
HaKJIOHHOM TJIOCKOCTHU" WIIN
"IIpoBepka rurnoTessl O
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaenoBaHue 3aBUCUMOCTH CHUJI
yOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
Y PE3UHOBOM 00pasIie, OT UX
nedopmanuu” wim "N3ydenue
JIBHOKCHHUS CUCTEMBI T, CBA3aHHbBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
010K"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

Pu3HYeCKUil IPAKTUKYM 110 TEME
"U3mepenue ko3 duiirienta TpeHus
10 BEJIMYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
niu "UccienoBanue ABUKEHUS
OpycKa o0 HaKJIOHHOM MJIOCKOCTH C
MEePEMEHHBIM KO3 PUIIMEHTOM
TpeHus" unu "M3ydenne nBuKeHUs
rpy3a Ha Bally ¢ TpeHHEM"

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

153

Pu3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" win "KoHncrpynposanue
KPOHUITEHHOB U pacy€T CUII
ynpyrocta" win "U3ydenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOoMy nyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue coxpaHeHuUs
HMITyJIbCA TIPU yIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" wim "U3yuenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne nuobapHoro mporecca”
nnu "IIpoBepka ypaBHEHUsS
COCTOSIHUSA"

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

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yaenbpHoON
ternoéMikocT" win "HccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue anradaTHOTO
npouecca" unu "N3yuenune

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue 3akoHOMEpHOCTEN
UCHapEeHUs KUAKOCTEN" Uiu
"N3mepeHue y1eabHOM TemIOThI
raBieHus apaa" uinm "M3ydenue
CBOMCTB HACHIIIEHHBIX TTAPOB'" WIIN
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/IyXa M OLIEHKAa MacChl IapoB B
nomenieHuun". smepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

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

158

159

Pu3HYeCKUil IPAKTUKYM 110 TEME
"Habumronenne npeBpalieHust SHepruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTUIO U3TyUYEeHUs CBETOIMOA" UITH
"N3ydeHne npoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANPSDKEHUS ) IPU
MIOCJIEI0BATEIBHOM COEIMHEHUHT
KOHJIEHCATOpOB"

PuU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHOro
CONPOTUBIICHUS TPOBOJIHUKOB" HIIH

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

bu6mmorexa [IOK
https://m.edso00.ru/2b179d98
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"HccneaoBanne 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmroienue snexrponuza" uiam
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" i "UccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPa OT TeMIepaTyph”
nny "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O0001IEHIE 1
161 CI/ICTI;)MaTI/ISZ pnﬂ 3HAHHUH 1O TeMe bubmorexa [JOK
" H" https://m.edsoo.ru/ed017d93
Kunemartuka
PesepubIiil ypok. O6001eHIE 1
162 CI/ICTEMaTI/I?;ZpI/ISI 3HAHUH 1O TeMe bubmorexa [JOK
t https://m.edso00.ru/3149956b
" lunamuka"
PesepubIiil ypok. O6001eHIE 1
163 CI/ICTEMaTI/I?;ZpI/ISI 3HAHUU TI0 TeMe bubmotexa [JOK
" 3 " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOTro Tela
PesepBHeIit ypok. O6o01eHre 1
164 CI/ICTIe)MaTI/I?;ZpI/ISI 3HAHUU MO TEME bubmorexa HOK
" B " https://m.edso0.ru/6¢c0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
PesepBHrlIit ypok. O6o01IeHre 1
165 CUCTEMaTHU3allis 3HAaHUM 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHUECKOM https://m.edsoo.ru/de148976
Teopun"
166 PezepBHblit ypok. O0001IeHNE 1 bubnuoreka [IOK

cucreMarmn3anua 3HAHUM 10 TEME

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TennoBbie
MaluuHb!"

PesepBHelil ypok. O6o00mIeHHE 1

167 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoabl"”

PesepBusblii ypok. O00011I€HIE U
168 CI/ICTzMaTI/IBE}ll pI/DI 3HaHH;IH 10 TEME 1 bubmorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBusblii ypok. O0001IEHIE U
P 7P ?l bubmuorexa [JOK

169 cUCTEMATHU3AalNs 3HAHUH 10 TEME 1

" . . " https://m.edsoo.ru/3cae6dal
[TocTosSTHHBII 3JIEKTPUYECKHUI TOK
PesepBusblii ypok. O0001IEHIE U

170 CI/ICTI;MaTI/BZ pm{ 3H&HI/II7LIu 10 TEME 1 bubmmorera [TOK

" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
B3aumoseiicTBrue MOCTOSIHHBIX

1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK

poBOA ’ https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cynepno3umnumn 1 bubnuorexa [JOK
MAarHUTHBIX noje. Jlunuu https://m.edsoo.ru/4clabcch
MarHUTHON HHIyKIIUU

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

4 Cunia Amriepa, e€ HampaBJICHHE U 1 bu6mmoreka [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

) Pemenue 3ana 1

HHICHHE 3aAa4 https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubmuorexa [IOK
DNeKTPOU3MEpPUTEIHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnoreka [JOK
YaCTHULIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose

bu6 OK
8 Pemenne 3amau 1 nbnmotexa 11

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

9 Pa6 JI
abOTa CTHL Soperta https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 P
ClHeHie sa et https://m.eds00.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 ®deppoMarHeTUKH, apa- u bubmorexa [JOK
PP > ap https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MarauTtHoe mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruutHoe noje" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMArHUTHOU
15 naayknud. [loTok BekTopa bubmorexa HOK
SARE P https://m.edsoo.ru/b3efa0cl
MarHUTHON HUHITyKIIUU
bu6mmoreka [IOK
16
SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON WHAYKITUU bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuorexa [IOK
Toxu @yko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3agau bubmorexa HOK

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

21 I1 Jle
PABHIIO JieHta https://m.eds00.ru/bbc22726
NunyktuBHOCTh. KaTymka
22 HH HyKTI/IBHOCTI/I B er?n bubmorexa LOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYUIKA bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11l
bubmuorexa [JOK
25 P
CHICHHC sanad https://m.eds00.ru/8869d2b
O000I11IeHNE U CUCTEMATU3AIUS
26 3HAHUI 10 TEME bubnnorexa [IOK
" " https://m.eds00.ru/76484025
DIeKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K
nOIMoTeEKa
28 CB000 € KoJie0auusI.
BODOAHBIC KOTCOAHIA https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe U JUHAMHYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmorexa LIOK
. https://m.eds00.ru/87ce9498
TBKECHUN
DHepreTudeckoe onrcanue. BoBo
IAHAMHYECKOTO OIHUCAHUS
. bubnmnoreka [JOK
30 TapMOHHYECKHX KOJICOAaHUH U3 X

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 2 1 (asa KonebaHui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIx CBOOOIHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTnjeCKoro bubmorexa HOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH IPYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BBII}-/I K IGLII{HBIC KoJieOaHMs bubmorexa [JOK
YHA ' https://m.edsoo.ru/72e93d09
Pesonanc
bu6mmoreka [IOK
34 A 0
BTOROICOARHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJieOaHUs B My3bIKAJIbHBIX bubmorexa [JOK
3’ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06001IeHre U CUCTEMATU3AIIHS
37 3HaHUU 1o TeMe "MexaHuueckue Bubmmorexa LIOK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DeKTpOMarHuTHbIE KOJIeOaHusl. bubmuorexa [IOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUTATYIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHHMS YHEPTUH B bubnnorexka [JOK

UJeabHOM K0JIeOaTeTbHOM KOHTYpe

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

41 KoJjieOaHus1. BeIHYy K IeHHbBIE bubmmorexa [JOK
] YA https://m.edso00.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJIGHCATOP B LM MEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIEIN bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmorexa LHOK
YA A yrot https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TeTH bubmorexa HOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.
48 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MoTpedIeHne EKTPHIECKONH https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 Kynberypa ucnons3oBanmst bubmorexa LHOK
YIRTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
50 Pemenwue 3amau bubmmorexa [TOK

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

51 P
clieme sajat https://m.edsoo.ru/7cab59f8
O06001IeHEe U CHCTEMATH3aLIHS
52 3HAHUH 110 TEeME bubmorexa OK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHU4eCKUe BOJIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX bubmorexa [JOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CaolicTBa MEXaHUYECKUX BOJH bubmorera [JOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wudpassyk u yaprpassyk. LllymoBoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 P
CHieHHe saat https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nyyeHune 3J1eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 31eKTPOMAarHUTHBIX BOJH.
60 [IpumeHeHue 3eKTpOMarHuTHBIX bubmorexa HOK
p P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpYKarolleu cpebl

https://m.edso0.ru/9f96f1f8
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62 KonrponsHas pabora o Teme bubmumoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeHeHNe
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa LHOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomieHus. [TonHoe BHyTpeHHEE bubmorera [JOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXXCHUS U MIPEIIOMIICHHUS bubmorexa HOK
P p https://m.edsoo.ru/49d830a9
CBeTa
Xonx nyuei B mpusme. Jlucnepcus
. bubmuorexa [JOK
68 cBeta. CIIOKHBIN cocTaB O€Ioro
https://m.edsoo.ru/d8elc3be
ceera. [lBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U bubnnoreka [JOK
ONITHYECKAsl CUJIa JIUH3BI https://m.eds00.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 €

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

12 T
183 KA OITHHACCKas cheTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HYECKON bubmorexa LOK
P R https://m.edsoo.ru/cd174al0
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
7
> Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
76 u
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNS MAKCUMYMOB U bubnmorexa LOK
y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
clietme sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bubnnorexka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso0o.ru/f998d964
bu6mmorexa [IOK
2 P
8 ClHeHHe 3ajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

https://m.edso0.ru/c56¢8158
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bubmuorexa [JOK

8 (CBETOBBIC ABIEHIL B NPHPOJE https://m.eds00.ru/0b36363d

86 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHuii o teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edso00.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
BJIEKTPOJVHAMUKHN U TPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnorexka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI

o1 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PETATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Maccsl ¢ YHEPrUen n

92 UMITYJIbCOM PESITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHIIbI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIIOBOE M3TYUCHHE bubmmorexa [JOK

https://m.edsoo.ru/f54035a5
94 3akoH cMerenusa Buaa bubmmorexa LOK

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

95 ['unoresza M. I1nanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyIILe Gotona https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edso0o.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA AJ1s1
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- P pari https://m.eds00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubnuorexa [JOK
100 BomHoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomaasl ne bpoing. /tnHa BOJIHEL A€
101 b Oﬁﬂﬂi aI;Me BI §6J'IaCTI/I ’ bubmmorexa [TOK
p p p N https://m.edsoo.ru/5df8bafl
TIOKAIU3AINH IBUKYIIEHCS YaCTHIIBI
102 KopnyckyaapHO-BOJIHOBOH AyaIU3M bubmorexa [TOK
pyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpUCTauIax https://m.edsoo.ru/30dbal8c
Cnenudurka usMepeHnil B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmmorexa LIOK
POMHP oo https://m.eds00.ru/65783dec
Heonpeaenénnocrel I 'elizenbepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenue pacu€THBIX 337249 bubnmorexa LIOK

https://m.edsoo.ru/ee9h3182
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Konrponbnas pabora no remam:

bubmuorexa [JOK
107 "O CTO","K -
CHOBH“ ’ ,'OpHYCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OnbITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 atoMma. [imanerapnas Moien aToMa bubmmorexa [JOK
. P https://m.edso0.ru/312b750a
Pesepdopna
bubmuorexa [JOK
109 I1 b
OCTyHaTRI bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEpPruU aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
M3Ily4eHHUE CBETa https://m.eds00.ru/f945d85c
bu6mmoreka [IOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YHCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PaguoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3IIyYEeHUS BJ‘II/IHIfIZG B bubmmorexa [TOK
Y ’ https://m.edsoo.ru/aab98bef
PaMOaKTUBHOCTH Ha )KUBBIS
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
Snepusie cuibl. [{edext maccsl
115 snapa. SnepHsie peakuuu. SnepHbie bubmmorexa [TOK

peakTopsl. [IpoGiembt
yIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AIEPHON SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
A p https://m.edsoo.ru/l1ac08a5b
u aenTonsl. [Ipencrabnenue o
CrangapTtHoit moaenu. Kapk-
TJIFOOHHAs MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOIEI bubnnorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoJTHIIE.
bu6mmoreka [IOK
122 ConHeyHast akKTUBHOCTE. MICTOYHHK

sHeprun CoJiHLA U 3BE3]

https://m.edsoo0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

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

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3cb766¢
BuyTpenHee crpoeHue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKACHUH U IBOJIOLINH bubmmorexa [JOK
P g . H https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTalbl KU3HU
3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Turmel ranaktuk. YEpHBIC TBIPHI B bubmorexa HOK
- eP ABID https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
M3JIy4YeHUe

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

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKU MPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"HcceqoBanne CBOMCTB
(dheppoMaraeTukoB" UiIn
"HccnenoBanue QeiCTBUS

https://m.edsoo0.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/fcae91e9

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 nepuoia cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

bu6mmorexa [IOK
https://m.edso0.ru/5d159d35

135

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

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

136

DU3NYECKUI TPAKTUKYM I10 TEME
"MccnenoBaHue nepeMeHHOr0 TOKa
yepes MoCIeJ0BaTeIbHO

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOr0 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 NPAKTUKYM 110 TEME
"HMccnemoBadnue 3aBUCUMOCTH
(OKYCHOIO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne poKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmorexa [IOK
https://m.edsoo.ru/b879fb3f

140

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

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YacTHUI] B MArHUTHOM 110J1€e)"

bu6mmorexa [IOK
https://m.edso0.ru/63756c47
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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"

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnenoBanue ciekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paliOaKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeETpa”
win "M3ydeHue noriomieHus 0eTa-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmrogenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN [T OTIPEECIICHUS
IOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro Moixymapus u
spkue 3BE3b1" winu "Habmonenus B
teneckor JIyHsl, T1aHer,
TYMAaHHOCTEMN U 3BE3IHBIX
CKOILTIEHH"

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubmuorexa [JOK
https://m.edso0.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON B https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdhepax NesaTeIbHOCTH
YeJIoBeKa
O00011IeHIE U CUCTEMATU3AIUS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [IOK
aCTPOHOMUU B COBPEMEHHOM https://m.edso00.ru/18f19f7c
HAy4YHOU KapTHHE MUpa
O06o001IeHre U cCHCTeMaTH3aIus
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHPOBAaHUH TMPEJCTABICHUH O
148 iﬂgﬂquOf/’I Ka TiHe MHpa, MECTO Bubnuorexa LIOK
o ap P, https://m.eds00.ru/e7d400f4
(bu3nUecKoil KapTUHBI MUpa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafcs
O06001IeHre U CUCTEMATU3 A
152 3HaHu# 1o TeMe "CTaTHka TBEPIOTrO bubmmorexa [TOK
" P https://m.edsoo.ru/3cca482e
Tena
O06o001IeHre U CUCTEMATU3AIIHS
. " bubmuorexa [JOK
153 3HAHUM 1O TeMe "3aKOHBI

COXPAHEHHUS B MEXaHHKe"

https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0

O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIS
155 3gaHui 1mo Teme "TepmoauHaMuka Bubmiorexa LIOK
,P ' https://m.eds00.ru/c63f7c10
TeroBbIe MAIlIMHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuud BemniectBa. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATU3AIUS
158 3ga”ui 1o teMe "TlocToSHHBIHI Bubmzorexa LIOK
N " https://m.eds00.ru/71453ee6
ANEKTPUYECKUIN 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 bubnuorexa [JOK
3HaHuH 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O0001IEHIE 1
161 CI/ICTIe)MaTI/I?,ZpI/IS[ 3HAHWUHI 10 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
PesepBusblil ypok. O0001IEHIE 1
P P . bubnmoreka [JOK
162 CUCTEMATHU3AaIHs 3HAHUH 10 TEME

"Mexannyeckue konedanus"”

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

163 cHCTEMAaTHU3alis 3HaHUH 10 TEME buGnnorexa LIOK
" B | https://m.edso0.ru/5e2bb83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHelil ypok. O600mICHHE 1
164 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHU4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
Pesepsubiil ypok. O0001IeHNE U
165 CI/ICTEMaTI/ISE}llpI/Iﬂ 3HaHH;IH 10 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHIE 1
P 7P ?l bubmuoreka [JOK
166 cHCTeMAaTH3aIis 3HaHUH 10 TEME httos://m.edsoo.ru/Sbeclces
"OcHossl CTO" o '
PesepBHelIit ypok. O6o01ieHne 1
167 cUcTeMaTHu3als 3HaHUK 1o TemMe bubmuorexa [JOK
"KopmyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHrIil ypok. O000IIEHHE U
168 CI/ICTEM&TI/BZ pm{ 3H&HI/II7LIu 10 TEME bubmorera [TOK
" R " https://m.eds00.ru/1f511654
dusuka atoma
PeseprubIil ypok. O600meHHE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"®du3ukKa aTOMHOTO S7pa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YyacTull"
PesepBubiii ypok. O0001€HIE 1
P P 1]1 bu6mmorexa [IOK
170 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe

"DnemMeHTs! acTpouznku"

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

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 Hay4YHOW KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOIECIICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJIO, UJICANbHBIN I'a3; MOJEIM CTPOCHUS ra3oB, KHUAKOCTEH 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 TEOpHUU
CTPOCHHMSI  BEIIECTBA U QJIEKTPOJAWHAMUKU:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMajeHue Tell,
JBIDKEHUE 10 OKPYKHOCTH, MHEpILHsl, B3aumoeicTue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE )KUIKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0béMa Tesl MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE paBHOBECHE,
UCIIAapeHue, KOHJAEHCAlUs, IUIABJIEHUE, KpUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTb BO3/yXa, MOBBIIIEHNUE JaBJICHUS raza MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOIECHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHUC, HCIIOJIb3YyA (I)I/I3I/ILIGCKI/IG
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTIUA, MEXaHNYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
MMPaBUJIbHO TPAKTOBATH (1)I/IBI/I‘~ICCKI/II\/’I CMBEICIT UCITOJIB3YCMbBIX BCIIMYUH, UX
0003HAYCHHS U CAVHUIIBI, HAXOAUTH (I)OpMy.]'ILI, CBA3BIBAOIINC JJAHHYIO
(I)I/IBI/I‘ICCKYIO BCJIMYNHY C APpYTUMH BCIMYNHAMU

10.5

OnuceiBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJIB3YS (U3NUECKHE BEIMUMHBIL: JaBJIEHUE ra3a, TEMIEpaTypa, CpeIHss
KMHETUYECKass  DHEpPrus  XaoTHMYECKOrO  JIBDKEHHMS  MOJIEKYJI,
CPEIHEKBAJpaTU4YHAsl CKOPOCTb  MOJEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS SHEprus, paboTa raza, KodQQUIMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; IPU ONTUCAHUY MTPABUIIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBIICHUS (IIPOLECCHI), UCTIONb3Ys (PU3UUYECKHE BETUYHUHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HauEHHS U EAMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3MUECKyI0 BETMUMHY C APYTUMH BETUYMHAMU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHUS, HCIIONB3YS
(du3UYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCeMUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXpPAaHCHHUS HMITYJIbCa, MPHUHIMI CYNEPIIO3UIUN CWJI, TPHHIIHII
paBHOMpABUS  HMHEPIHUAIBHBIX  CHUCTEM  OTCUY€Ta;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOSHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHel KWHETHYECKOH JHEPruu TEeIIOBOTO JIBFDKEHHUS MOJICKYN C
a0COJIIOTHOM TEeMIIepaTypoi, TEpBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXPaHECHHS MIEKTPUUECKOTO 3apsizia, 3aKoH KyJioHa; nmpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W
ycIlioBuUs (TpaHHIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX yCTPOMCTB; pa3iuyaTh YCIOBHS UX 0e€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrimmonaaTs OKCIICPUMCHTBI IO HMCCJIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U
IIPOLIECCOB C MCIIOJB30BAaHUEM IIPSAMBIX M KOCBEHHBIX M3MEPECHMU; IIPU
3ToM (opMmynHupoBaTh mpobremy (3amady) W TUIOTE3Y y4eOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMUS,
MPOBOAMTD OMBIT U JOPMYITUPOBATEH 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 MEXAY (DU3UUECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMPHU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3ylbTaThl TMOJYYCHHOM 3aBUCHMOCTH
(U3UYECKUX BEIMYUH B BUAE TAOMUIl U TpaduUKOB, AENaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIeI0BaHUS

10.12

10.13

Cobmoate paBuiia 6€30MacHOro TpyJa MPHU MPOBEACHUN UCCIICTOBAHUMA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MEPUTCIBbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh PU3UUECKYIO MOJICIIb, BBIICTATH (PU3MUECKUE BEIIMUNHBI
u (GopMyInbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAWTH PACUYETHl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO LEMNOYKY PACCYXJACHUN C OMOpPOM Ha U3YyUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJSPHOM
uHpOpMaLUY, MNOJYYEHHOM W3 pa3jMyHBbIX HCTOYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0OBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

HMcrnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (DH3HKE B TIOBCEAHEBHOM KH3HU
s obecnieueHust 0e30MacHOCTH TMpH  oOpalieHHuH ¢ npudopamMu H
TEXHUYECKHMH YCTPOUCTBAMHU, JUISI COXPAHCHUS 370POBbS U COOJIIOICHUS
HOPM 9KOJIOTHYECKOTO OBEJICHUS B OKPY’KaroLel cpeze

PaGoTtate B rpynme ¢ BBIIOJHCHUEM Pa3IHYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

111

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
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PaHULIBI NPUMEHEHUS W3YUYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEYHBIN DIIEKTPUYECKUI 3apsifl, SAEpHas MOJEIb aroMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 5i/ipa MPH peleHNH (PU3NIECKUX 3a/1a4

11.3

Pacno3naBath (Qu3nueckue siBneHUs (Ipouecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKast
IIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIMS,
JIEICTBME MarHUTHOTO 110JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILIUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJIpu3alus CBeTa, AUCIIEPCHs CBETa, POTOAIEKTPUUECKHIM




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3Y4YCHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIC,
ONTHYECKUE, DIEKTPHUECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cpel) U
AJICKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUeCcKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIHMS MarHUTHOTO MOJs, cuia Ammepa, cujia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpUOa M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsii ¢ CWia TOKa B TIpoOLECcCe TrapMOHHYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHud, (POKyCHOE pacCTOSHHE M ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYHMH, MX OOO3HAUYCHHS U EJAWHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M IIPOIECCHI, HCIIONIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrUsl W MMIIYJbC (OTOHA, MEPHOJ
HoJIypactiajia, SHEPTUsl CBA3M aTOMHBIX S/Iep; MPH ONHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYHH, HUX
0003HAUCHHSI M CMHHUIIBI;, YKA3biBaTh (DOPMYJIbI, CBS3bIBAIOIIUE JTAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYHUCISTH 3HAYCHHE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHUS TPOBOJHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJEKTPOMarHMTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMIJICHUSI CBETa, ypaBHEHHE DWHINTeHa 1y hoTodddexra,
3aKOH COXpAHEHHUsS HHEpPrHM, 3aKOH COXpPaHEHUs HMITyJbCca, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsAa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH ITOM
pasnnyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U YCJIOBUs (TPaHUIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUEC BCKTOpa HWHAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBaTh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOMW JTUH30U
BBIIONMHATE AKCMIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3HUECKUX SBICHHA U

MPOIIECCOB C HCIOJNIB30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHU; mpu
3ToM (opmynupoBaTh mpobremy (3amady) M TUIOTE3Y Yy4eOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHS,
MIPOBOAMTD OMBIT U OPMYIUPOBATH 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 BEJIMYMH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH
pe3yJIbTaThl MOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroaTh npaBuIia 6€30MaCHOrO TPYyAa IPU MPOBEICHUH UCCIICI0BAHHIA
B paMKax y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HCCICIOBATEIBCKOH U
HPOEKTHOW JEATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPONCTB
1 1a00paTOPHOT0 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (PU3UYECKHE 3aKOHBI U TPUHIIMITBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOxXomuMmble sl €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JJOT'M4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTe MpH  pemIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHbIE TEXHOJOIMM JJs [OHMCKa, CTPYKTYpPUpPOBAHUS,
UHTEpIpeTallud M MpeJICTaBleHUs y4eOHOH M Hay4YHO-TIOMYJISIPHOM
uHpOpMaLUY, TMOJYYEHHOM M3 pa3lU4yHbIX HCTOYHUKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTyYyaeMyto HHPOPMALIUIO

OOBSACHATh NPUHLUIBI JACWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUA HX O€30MacHOr0 HCIHOIb30BaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTe mHpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUSA 1O (PU3HKE B TOBCEIHEBHOM KU3HU
Juist o0ecriedyeHusi Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU yCTPOHUCTBAMH, JJISi COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaboraTe B rpyImie ¢ BBIIOJHEHHEM pPA3IMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIHOHAIIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTyallHUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIOro H3 YYAaCTHHUKOB TIpPYyHIbBl B PCOICHUC
paccMaTpuBaeMoi IpOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

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
JKCIEPUMEHTa M TEOpUU B IIpOLECCe IMO3HAHUSA
IPUPOJBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3MYECKHX  SBJICHUH U
npoueccoB. Hayunble runores3sl. Pusnyeckue
3aKOHBl W TeOopuH. ['paHHMIBI NPUMEHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMIT COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopMHpPOBaHHU
COBPEMEHHOW HAay4yHOH KapTUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHHUKA

211

KMHEMATHKA

Mexanuyeckoe  JBHKEHHE. (OTHOCUTENBHOCTD
MEXaHU4ecKoro JaBwxkeHus. Cucrema oOTcCyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX MPOEKIMU Ha OCH
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHME CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U NEPEMEILIECHUS MATEpUaIbHON TOYKU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBoOOOTHOTO
nagcHus

2.15

2.16

KpuBonuneiinoe JIBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTri10Bast CKOpPOCTS, JIMHENHAsA CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMHuTENBHOE YCKOPEHHE

Texuudeckue YCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHUC
CHapsAaA0B, HECTIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
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 KUIAKOCTHU. M3yueHue NBUKEHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHIMI cynepno3uivy cui

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

2.2.4

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

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKCHHS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B JKUJIKOCTH HJIH rase

2.2.7

[MocTynarenpHOEe ©  BpallaTeIbHOES JBIKCHUE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

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

Texuuyeckue YCTpOﬁCTBaI HNOAIIHUITHUKH,
ABMIKCHUC NUCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3yueHue BHKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JeHCTBUEM
HECKOJIbKUX CWII. MccaenoBanne 3aBUCUMOCTH CUIT
YOPYTOCTH, BO3HHUKAIOMIMX B AePOpMHUpPYEMOi
MPYXUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nepopmanuu. MccnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1

NUmnynbc  MarepuaibHOM  TOYKH,  CHCTEMBI
MaTepHAIbHBIX  TOYeK. HMmmynse cuibl  u
M3MEHEHUE UMITYJIbCA TeJla

2.3.2

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JIBUKECHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopeMao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yIpyTro neGpopMHUPOBAHHON NPY>KUHBIL.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
HOBEPXHOCTH 3eMIIn
[ToreHnuanbHbIE U HENOTEHIMATbHBIE CHITBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHHUYCCKOW JHEPrHMH CHCTEMBI TEI. 3aKOH
COXpaHEHHSI MEXaHUYECKOH SHEPrUH
2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTpOMCTBA: JBUKCHUE  PAKET,
h BOJIOMET, KOIIep, IPY>KUHHBIN MHCTOJIET
[IpakTnueckue  pabotel.  W3yuenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYmpyrom  yjaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuU. BpOYHOBCKOE IBHKECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mogenu cTpoeHus ra3zoB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOIO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMM TEIUIOBOTO  JBHUYKEHUS
yactul rasa. lllkana temneparyp KenbBuna

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOHA




3.2

3.3

3.1.8

["a30BbI€ 3aK0HBI. M30mponecchl B UAcanbHOM raze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30x0pa, nu3obapa

3.1.9

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

321

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI
€€ U3MEHEeHUS

3.2.2

3.2.3

3.2.4

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

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

IlepBbiii 3akoH TepMoauHaMuKH. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTepnperanus paboTh Ta3a

3.25

TeroBele  MammHbl.  [IpuHIUIBL  #EUCTBHS
TeIIoBbIX MaimuH. [IpeoOpa3oBaHusi sHepruu B
TEIIOBbIX MamuHax. KoadduiumeHt mone3Horo
nevictBust (mamee — KIIJ[) TemimoBoil MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmoaunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

Texnuueckune YCTpOWCTBA: JIBUTaTeIIb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOMN
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOSAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

3.3.2

[TapooOpazoBanne U KoHAeHcanus. VcnapeHwne u
KHATICHUE. YIelbHas TeIuioTa MapooOpa3OBaHMS.
3aBUCHMOCTD TEMIIEPATyPhl KUTICHHS OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.3.3

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

3.34

3.35

[InaBiieHne u KpUcTaUIM3ausa. Y IeJIbHas TEIIoTa
riaBnenus. CyOnumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

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

3.3.7

[TpakTueckue paboThl. M3mepeHue BiIaKHOCTU
BO3/yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

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

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

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsijia

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
ANEKTpUYECKOro noid. IlpuHuun cynepro3unum.
JluHUM HaNPSKEHHOCTH JIEKTPUYECKOTO MO

4.1.6

4.1.7

4.1.8

Pabora CHUII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOOHMKM U JUAJIEKTPUKUM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apspKeHHOTo
KOHJIeHcaTopa

4.1.9

Texnuueckue YCTpOWCTBA: AJEKTPOCKOT,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONpPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

CPEJIAX

VYcenoBus CyIIECTBOBAHUSA HOCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHEBIN TOK




4.2.2

Hanpspkenne. 3akon Oma 115 yyacTka Lenu

4.2.3

4.2.4

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 KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

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

4.2.9

4.2.10

4211

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHass W MpUMECHas
MPOBOAMMOCTh TMOJYNPOBOIHUKOB. CBoiicTBa p-N
niepexojia. [1oaynpoBOJHUKOBBIC TPHOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJICKTpOJ'II/ITI/I‘leCKaH Jucconuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DJNeKTpUUeCKuil TOK B razax. CaMOCTOATENbHBINA 1
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATEbHBIE puOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(dboTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHMKa

11 KJIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JJIEKTPOJIN3a




Kon
pasaena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
3JIEMEHTA
OJIEKTPOAMMHAMUKA
MAT'HUTHOE I10JIE. DJIEKTPOMATHUTHA S UHAYKLWA
431 ITocTostHHEIE MarHUTHI. B3anmonelictBue
e IMOCTOSIHHBIX MAarHUTOB
MaruutHoe noje. BekTop MarHuTHOM MHYKIIUH.
432 IIpunnun cynepno3unuu. JIuHUM MarHUTHOU
e uHayknpd.  KapTuHa — JUHMA ~ MarHATHOM
WHIYKIIMH TTOJISI TOCTOSIHHBIX MarHUTOB
MarsuTHoe 1moJjie TpoBOJHUKA ¢ TOKOM. KapTuHa
JUHUN TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA M
4.3.3 3aMKHYTOT'O KOJIbIIEBOT'O IIPOBOIHUKA, KATYLIKH C
TokoM. OmneiT  Opcrega.  BzaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOlyJib U HallPaBJICHHUE
Cuna Jlopenma, e€ MOIylb W HaIpaBJICHHUE.
435 JIBI>KeHHE 3apsHKEHHON YaCTHIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cunel JIopenima
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUU
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU
438 OJC wuHaykuuu. 3akoH 3JIEKTPOMAarHUTHOM
e uryknuu Papajest
Buxpeoe snexrpuueckoe none. DJC unayKmu
4.3.9 B MPOBOJHUKE, IBHUKYILIEMCS MOCTYyNaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SBnenue camonuaykuun. J/C
e CaMOUHIYKIUH
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
Texuuueckue yCTpOICTBA: ITOCTOSIHHBIC
4314 MarHHTHI, JJIEKTPOMATHUTHI, JJICKTPOJIBUTATEb,
A YCKOPHUTENN dIIEMEHTAPHBIX YaCTHII,
WHIAYKIIMOHHAS TIeYb
[TpakTudeckre paboThl. M3yueHue MarHUTHOTO
TOJIsI KaTyIIKu ¢ TokoM. MccnenoBanue nericTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sIBICHUS — DIEKTPOMArHUTHOM
WHIYKITAN
KOJIEBAHIS 1 BOJIHBI




5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHEIE
KoseOaHusl. I"apmonnueckue KoJIe0aHusl.
[Tepuon, yactoTa, aMIIuTy1a ¥ Gaza KoieOaHmi

[IpyxuHHBIIA MasITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJeOaHui.
Kunematuueckoen JAMHAMUYECKOE OIHUCAHHE
K0J1€0aTeIbHOTO ABM)KEHUS

5.14

IIpeBpamienue 5SHEpruM INpHU TapMOHHYECKUX
Konebanusax. CBs3p aMIUIMTYAbl KOJeOaHHN
MCXOJIHOM BEJIMYMHBI C AMIUTUTY1aMH KOJIeOaHUH
€€ CKOPOCTU U YCKOPEHMUS

5.15

KonebaTenbHblit KOHTYP. CBobOoiHBIE
AJIEKTPOMAarHuTHbIE KOJEOaHUS B HJI€aIbHOM
K0Je0aTeJIbHOM KOHTYpe. AHAJIOIUS MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUSA DOHCPIrud B HUACAIBHOM
KOJIeOaTeIbHOM KOHTYPE

BoiHyXKIeHHBIE ~ MEXaHUYEeCKHEe  KOJeOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXaeHHBIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMEHHOT'O TOKaA. AMHJ’II/ITYI[HOC u
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKa U
HAIPsS>KCHUA

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada u
norpebdieHue JIEKTPUIECKOMN JHEPTHUH.
OKOJIOTUYECKHE PUCKHM TIpU  MPOU3BOJCTBE
ANEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs 3IEKTPOIHEPTUU B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTrueckue paboThI. HccnenoBanue
3aBUCUMOCTH TepHojia MajblX KojeOaHUH rpysa
Ha HUTU OT JUIMHBI HUTH M Maccel Ipy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LENH U3
MOCJIEI0BATENBHO COCIMHEHHBIX KOHIEHCATOPA,
KaTyLIKH U PE3UCTOpa




5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIIOBHS
pacrpocTpaHeHus. [Iepuon. Ckopoctb
pacnpocTpaHeHus U JJiiHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIEC BOJHBI

Wntepdepennuss u Audpakius MeXaHUYECKUX
BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.
BricoTa ToHa. TemOp 3ByKa

5.24

ONEeKTPOMAarHUTHbBIE BOJIHBIL. Y CJIOBUS U3IIy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BekropoB E, B wum v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojsipuzanus,  IUQpaKIus,
uHTepdepenuss. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[ITkana >MeKTPOMArHUTHBIX BOJH. [IpuMeHenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHUA.

Panuonokarnus. 37IeKTpOMarHuTHOE 3arpsi3HCHHE
OKpYKaroIiei cpebl

5.2.8

Texnuueckue YCTpOWCTBA: MY3BIKaJIbHBIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIMLWHE, pajxap, paavuoNpUEMHIUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiHOe pacnpocTpaHEHUE CBeTa B
ogHoponHoi cpene. JIyu ceera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoeHne n300pakeHHi B INIOCKOM 3epKalie

5.3.3

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI TNPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIoMIICHUS

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS
Hucnepcusi cera. CioxHbIA cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. POKYCHOE PACcCTOSIHUE U ONITUYECKas cuila
TOHKOM JuH3bl. [locTpoenue u3zo0paxeHuil B
coOuparoImMX W  pacceuBalOIIUX  JIMH3aX.




®opMyia TOHKOH JIUH3BL. Y BEJIMYEHUE, 1aBAEMOE
JIUH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

OIITUKHU

HNuTtepdepennus CBeTa. Korepenrtnsie
538 MCTOYHUKHU. Y CIIOBHS HAOIO/IEHUS MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(i)aSHBIX KOICpCHTHBIX HCTOYHUKOB

Hudpaxkmus ceera. Judpakuuvonnas pemérka.
YcnoBue HaONMIOIEHUsT TJIABHBIX MAaKCUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOrO0 CBETa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.9

5.3.10 [Tonsipusarus cBera

TexHuueckue  ycTpoWcTBa:  O4YKHM,  JIyIa,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN armapar,

MHUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISPOU]]

[TpakTueckue padoTel. M3mepeHnue mokaszaTens

5312 TIPETIOMIICHHSI. HccnenoBanue CBOWCTB
h u300paxkeHuit B JmMH3aX.  HaGmomeHue

JIACIIEPCUU CBETA
RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynmatsl TEOPUHU
6.1 OTHOCHUTEJIBHOCTU:  MHBApUAaHTHOCTb  MOJYJIA

CKOpPOCTH  CB€Ta B  BaKyyMe, IIPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEILHOCTh OOAHOBPECMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI
CBsi3b  Macchl C DJHEPrUed W HUMITYJIbCOM

6.4 CBOOOJTHOW YaCTHIIbI. DHEPTUsl MOKOsI CBOOOIHOM
YaCTHIIbI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKA

®otonsl. dDopmyna IlmaHka CBsI3M SHEPrUn
7.11 ¢doToHAa C ero 4yacToTOH. DHEpPrus U HMIIYJIbC
dotoHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Omeiter A.I'. CroneroBa. 3akonsl potorddexra




7.2

7.3

7.1.3

VYpaBHenue DOifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» porodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOKCTRA: (boTo37IeMEHT,
doTomaTuuk, CoTHEUHAs OaTapes, CBETOANO]]

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHast MOJelib aTOMa

7.2.2

IToctynmatel bopa. M3nyuenue u noriouieHue
(OTOHOB MpH MEpexojie aToMa ¢ OJJHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl cnexktpo. CrHekTp
YPOBHEW 3HEPrUM aToMa BOAOpOAa

7.2.3

7.24

7.2.5

BosiHoBbIE cBOMicTBA yacTull. BonHel ne bpoitns.
KopnyckysipHO-BOITHOBOM Ty aJli3M.
Judpaxus 31eKTPOHOB Ha KpUCTaIax
CrnoHTaHHOE ¥ BBIHYXKIEHHOE  M3JIy4YEHUE.
YCcTpoiicTBO M IPUHLIKIT pabOTHI Jlazepa
TexHuueckue  yCTpOMCTBA: CIIEKTPaJIbHBII
aHanmu3  (CHEeKTPOCKOM), Jiazep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHENYaToro CreKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpbITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocraBa
paaroakTuBHOrO M3iayuyeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHHus.. Bnusnue
PalMOAaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTHe TpoTOHa M HeWTpoHa. HykinonHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3oTonsl
Anbda-pacniaf. DIEKTPOHHBIM M TMO3UTPOHHBIH
Oera-pacma. [Namma-uznyuenue. 3akoH
PaIMOaKTUBHOTO pacmajia

DHeprusi CBsI3U HYKJIOHOB B siipe. SAepHbIe CUJIBI.
JedexT macchl siapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sIEp




7.3.7

Snepusiii  peaktop. TepMmosimepHBI  CHHTES.
ITpoGaembl 1 NepCHEKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TTO3UTPOHA.
OyHIaMEHTAJIbHBIE B3aUMOJECHCTBUS
TexHuuyeckue yCTpOWCTBA: IO3UMETpP, Kamepa
Bunscona, sinepHbliii peakTop, aToMHas bom0a

[Tpaktnyeckue pabotel. McciaemoBaHue TPEKOB
qgacTHI] (IO TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3MIBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucreMa. [lnanersl 3eMHON IpyNIIbI.
IInmaneTeI-THTAaHTEI U WX CITYTHUKH, KapJIMKOBBIC
11aHeTsl. Massle Tesa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, gorocdepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk suepruu CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMIiepaTypa, 150:¢
B3aUMOCBs3b. [J[uarpaMma «CreKkTpaibHbIN Kjacc
— CBETHUMOCTBY. 3BE3 bl rJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY ans 3BE3/1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee crtpoenue 3BE34. CoOBpeMEHHBIE
MIPEACTABJICHUS O MPOUCXOXKIACHUHN U 3BOJIOLUU
CounHiia ¥ 38E€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama [Nanaktuka. CiupanbHast
crpykrypa lamakTuku, pacnpeneieHue 3BE3J,
ra3a 1 nsiau. [lonoxenue u neuxenue CosnHua B
lNanaktuxke. ITmockas 51 chepuueckas
noacucTemsl ['alakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKu M KBa3aphbl.
UeEpHbie AbIphI B iApax rajlakTUK

8.9

Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact u
paguyc Bcenennoii, Teopust bonsimoro B3peiBa.
Mogaens «ropsiueit Bcenennoit». PenukToBoe
U3ITy4YeHue




MacurrabHast CTpPYKTypa Bcenennorn.
8.10 Meraranaktuka.  Hepeménnbie  mpoOsemsl
aCTPOHOMUU



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

Kon

NpoBepsieMoro
TpeOOBaHUSA

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

1

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3WUECKHUE SIBICHUS

(Hpoueccm) 1 0OBICHITH UX HAa OCHOBE HU3YyUYCHHBIX 3dKOHOB

BHaHeHI/Ie OCHOBOIIOJIararommMHn (1)H3PI'—I€CKI/IMI/I IIOHATUAMHU H

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

CdopMupoBaHHOCTh YMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJSIPHOH  (U3MKH W TEPMOJUHAMUKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3UKH I aHATU3a W OOBSICHEHUS
SIBIICHUH MUKPOMHpA, MAKPOMHpA U MEraMHpa, pa3inyaTh yCIOBHS
(rpaHu1IbI, 00JACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BCeOoOIMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YAaCTHBIX 3aKOHOB;, AaHAIU3UPOBATH (PU3UUECKUE
MPOLECChI, HCIOJB3ys OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

ChopMHpPOBAaHHOCT, YMEHHUS Pa3INYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupoBaHHOCTh YMEHMs peliaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (PM3UYECKOI MOJENbI0: Ha OCHOBAaHUU
aHajgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMybI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJb30BaHUM  MAaTE€MaTH4YEeCKMX METOAOB  pELIEHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHUM UMEIOIIMXCS  JIAHHBIX,
AHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOABl PEIICHHUS C

Y4ETOM MOITYUYEHHBIX PE3YJIHTATOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HBbIX pa3/ieioB IMIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErparuu
3HAHUM M3 JPYyrUX MPEeIMETOB €CTECTBEHHOHAYYHOrO IHKIIA:
BBICTpAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpOMl Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/ISI/I‘IeCKI/Ie SIBJICHUA




Branenne  OCHOBHBIMHM ~ METOJAMHM  HAY4YHOrO  IO3HAHWUS,
UCTIONIb3YEMBIMA B (PU3UKE: TPOBOJUTH TPSMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YSl U3BECTHBIE METO/IbI OIIEHKH MOIPELIHOCTEN
U3MEpEHUH, MPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (hHM3MYECKHX
BEJIMYMH C WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, OOBICHSATH
MOJTy4YE€HHBIE PE3yJbTAThl, UCIIONb3Ys (PUINYECKUE TEOPUH, 3aKOHBI U
MIOHSTHSL, U IeTIaTh BHIBOJIBI; COOJIIOIaTh IIpaBuiia 0€30MacHOro TpyJaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax y4eOHOTo SKCIIEPUMEHTA U
y4eOHO-UCCIIEI0BATENBbCKOM  JIEATENbHOCTH C  HMCIOJIb30BAaHUEM
IU(GPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB M J1aOOPaTOPHOTO

00opyIoBaHus

CdopMupoBaHHOCTH yMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TakKe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUISl JAJIbHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3UYHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(GU3NIECKOTO  COACPKAaHUSI C  HCIOJIB30BAaHHEM COBPEMEHHBIX
UH(QOPMAIIMOHHBIX TEXHOJIOTH; pa3BUTHE YMEHUI KPUTHYECKOTO

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

CdopMupoBaHHOCTH YMEHUH TMPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpene; JBUKEHHS

HeOECHBIX TEJI, DBOJIIOLINY 3BE31 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r 3j1eMe
eMblI HTA

1
1.1

111

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHKA
KMHEMATHKA

MexaHndeckoe JABUXKCHUC. OTHOCHUTENHLHOCTD

Mexannyeckoro aBmxeHusa. Cucrema orcuéra

1.1.2

MarepuaibHas TOUKA.

TpacKTOpHA

Eé& pammyc-BekTop:
Flr)=(xle) lr ) =),

TPAeKTOpI,

IepeMeleHIe: ?
Ar=7(ty)—1(t)) =1, —1; = *
= (Ax, Ay, Az),

TyTE.

CrnoxeHne HEPSNIELEEHIIfIZ

N, =%, + 7,

1.13

3aBHCUMOCTH V(1)

CkopocTh MaTepuaIbHONU TOUKHU:

= j‘r' = [Ux LU ]

Ax , ,
v =— =1X,, aHaJIoIm4IHO v, =V,, U.=Z,.
t—=0

=t

CrnozkeHHe cKopocTell: o, =0, + 0, -

Brluncnenue nepeMeneHns 1 myTu MaTepUuaibHONW TOUKH

IIPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X IO TpauKy

114




" . Av
YCKDPEHIIE MaTepPHAIEHOII TOYKIL a = ﬁ_\J =
r t—0

a. =

Au o,
== =(v, )", aHamOTM4HO a, = (v
At |y )

¥

). .=

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vyut

7=

(v,);

1.15
Uy (t) — vg, = const
PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
at’
x(t)=x,+ vyt +—
vit)=v, +at
1.1.6 a, = const
U;.-r - L’{:{ = zarf ['\'—2 _"’-]]
TIpII IBIDKEHIIN B OHOM HANPABIEHNH IyTh S = L~ 2 ¢
CBobosiHOe nasieHue. Y cKkopeHre CBOOOTHOTO Ha/IeHHS.
v Jll; v,
=3
Yo o
(0] Xo (
JIBu>keHue Tena, OpOIIEHHOT0 MO/ YIJIOM 0. K TOPU30HTY:
1.1.7

[.‘r{f} =X, +U,f =3 +U,cosa-7

4

P . 2
V() =y, U, f+ g‘T =1, + U, sina- r—%

v (t)=uv, =u,cosa

v (t)=uv,, +g1t=p,5ina— gt

g.=0
g =—g=const




KpuBonuneiinoe npuxenue. [[BuxeHne MaTepuaabHOM
TOYKH I10 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCTh TOYKHU:

v = wR

IIpu paBHOMEPHOM JBUKEHUH TOYKH 10 OKPYKHOCTH

1.1.8 2 ,
W = — = 21V
T
[{eHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
2
_v_ 2
Ay = - w“R
119 TBépnoe teno. IloctynarensHoe 1 BpalaTenbHOE ABHKEHUE
o TBEPIOTO TENA
1.2 JMUHAMUKA
191 Nuepunanehbie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHA.
o [Tpunumn otHOcuTeNnbHOCTH ["anumes
Macca tena. [In0THOCTB BelecTBa:
m
1.2.2 P=7
Cuna. [IpuHIMI Cyneprio3nLiuy CHIL:
123 FpaBHOAeﬁCTB = Fl + Fz+ .-
Bropoii 3akon HeroTona: qyist MarepuanbHoil Touku B MICO
F, = ma,
124 -
Ap = FAt
F = const
—{
F, Fy
125 Tpernii 3akoH HpIOTOHA 111 MaTEpHATIBHBIX TOYEK:

1.2.6

>

Fiy = —Fp




1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

1.2.9

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHust CKOJIbKEHUSI:
Ep = uN

Cuiia TpeHust TOKOsI:
p <
Koaddurment tpenns

JlaBieHue:

1.3

CTATUKA

13.1

1.3.2

133

134
1.35

—s

F
MOMEHT CHJIBI OTHOCHTEIHHO OCH BPAIICHHS:
M| = Fl, e | — riedo cuitbl OTHOCHTENTBHO OCH,
npoxojsiei yepe3 Touky O neprneHIuKyIsIpHO PUCYHKY
LlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX
TOYEK:

_ mqr;+mytry+..

M. my+my+...

B ogHOpoaHOM TIOIIE TSKECTH
(& = const)
[EHTP Macc TeJla COBMAJIAET C ero EHTPOM TSHKECTH
VYcnoBus paBHoBecust TBEpaoro tena B UCO:
[M,+M,+...=0
1}3'1 +F,+...=0

3axoH [Tackansg

JlaBrieHue B *KuJIKOCTH, Tokoseics B UCO:




p =Dpo+ pgh

p=pgh

3akoH Apxumena:

>
>

FApx = _PBBITECH

€CJIM TEJIO M KUAKOCTh ImokosaTcs B UCO, To

1.3.6
FApx = ngBbITeCH
F=pgV
VYcaoBue niaaBaHus TEl
1.4 3AKOHbI COXPAHEHNUA B MEXAHUKE
I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKU:
1.4.1 p = mv
I/IMHYJ'IBC CHUCTEMBI TCII.
1.4.2 p=p1+p+..

3aK0H U3MEHEHUSA U COXpaHCHU UMITYJIbCA:
B CO
Ap = A(pl + p2+' ' ) = FlBHELLIHAt + FZBHELHHAt+' -
143 B UCO , ecitn
Ap = A(py +po+...) =0

PeakTtuBHOE ABMKEHUE

F
ﬁcA(;.'(x.

Pabora cuiibl Ha MajTloM NEpEeMCIICHUN:

144

:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax




o F

()]
MoOnHOCTh CHIIBI:

€CJIM 32 BpeMs

At
1.45

At
pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIHOCTD CHJIBI

AA
P=— =F-u-cosna
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagbHON TOYKH:

mv?  p?

E = =
KHH 2 Zm
14.6
3aK0H U3MEHEHUS KUHETHYECKOH OHCPIrun CUCTCMbI

MatepuanbHbIx Todek: B UCO AEkun = Al + A2 + ...

IloTenumnanpHas SHEPTIUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

[ToTennmanpHast YHEPTUSI MATEPUATIBHON TOYKH B
14.7 OJIHOPOJIHOM TIOJIE TSAYKECTHU:

EI'IOTeHLl = mgh

[ToTenumanpHas 3HEprus ynpyro Ae(GopMuUpoBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUS U COXPAaHEHUSI MEXaHUYECKON YHEPTUU:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lapmonnueckue  KkojeOaHUS ~ MaTEpUANbHOM  TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onvcaHue:
x(f) = Asin( @t +o,),
v.() =x,.
a(n=(v ), =—o"xf) =a +a'x=0,
I/I€ X - CMEILEHHE U3 PABHOBECHUSI.
JlnHamuyeckoe onucaHue:
ma, = —kx,

rae
k=mw

151
. 9TO 3HAYUT, YTO

E, = —kx.

OHepreTuyeckoe OIHCaHKE (3akoH COXPAaHEHHUS

MEXaHHYECKOM 3HepFI/II/I)I

CBsi3p aMIUIMTYAbl KOJEOAHUN CMEIIEHHsS MaTepHallbHOM

TOYKHU C aMIUIUTy AaMU KoJieOaHMH e€ CKOPOCTH U YCKOPCHUS:

Upe =04, a__ =04

[lepron u yacToTa KoneOaHMii:
2r 1

0 A"

[Tepnonx manmbix CBOOOJHBIX KOJIEOAHWI MaTEeMaTHYECKOTO
1.5.2

MasiTHHKA:

T=21\{I
E

[lepron cBOGOHBIX KOIEOaHUH MPY>KUHHOT'O MasiTHUKA:




T'=2n |—
k
153 Brnyxnennsie konebanus. Pezonanc. Pesonancuas kpusast
[Tonepeunsle  ©  mpomosibHble  BOJMHBL.  CKOpOCTh
pacnpocTpaHeHUs U JITTMHA BOJIHBIL:
v
1.5.4 A=vT=—
Wutepdepennys u audpaxiust BOJIH
155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopnenu cTpoeHus Ta30B, XXUIKOCTeH u TBEPAbIX Tel. [lycTh
TepMOAMHaMHueckas cucrema (tenmo) coctour u3 N
911 OJIMHAKOBBIX MOJIEKYJ1. Torjaa KOTU4eCTBO BEIIECTBA
N m
CTN
2.1.2 TennoBoe nBUkKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBre 4yacTHIL BEIIECTBA
2.14 Huddysus. bpoyHoBckoe ABHKEHHE
2.15 Mogens uaeanbaoro raza B MKT
CBs13b MEX]ly JaBJICHUEM U CpEAHEN KMHETUYECKOW IHEprue
MOCTYMATELHOTO TEIIOBOTO ABMYKEHUS MOJIEKYJT UI€AIbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):
p=-mpv’ =En{ e’ .
216 3 300 2 30 07
rie MmO — Macca OJTHOH MOJICKYJIBI,
N
n=y
- KOHIICHTPAIIHS MOJIEKYJT
2.1.7 AbcomoTHas Temnepatypa: T =t+273K




2.1.8

Cs3p  Temmeparypbl raza co CpeAHEH KHUHETHUYECKOM
OHEpruell IMOCTYNaTeIbHOrO TEIJIOBOIO JBHXKEHHUS €ro
MOJIEKY:

{ 2
L Y
L2 2

£

TOCT

2.1.9

VYpasuenue p = nkT

2.1.10

2111

2.1.12

MOI[CJIB HNACaJIbHOI'O ra3a B TCpMOJUHAMUKC:

| VpaHeHHe MeHmereera — Kianepora
| BEIperKeHHe 719 BHYTPeHHEH SHepIHH
VpaBHeHHe MeHeneeBa — KnaneiipoHa (mprmeH:
3aIICIH):
pRT

pV=%RT = vRT = NkT, p=t-.

BripaxeHile /18 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

rasa (IpHMeHIMble QOPMET 3amIIcH):

U=3vRT =2 NkT =2 RT =ve T =3 p1
2 2 2 2

3akoH Z[aJ'ILTOHa AJI JaBJICHUA CMCCHU PA3PCIKCHHBIX T'a30B:

p=p+pt..

N3omporieccs! B pa3pesKeHHOM Ta3e ¢ IMOCTOSTHHBIM YHCIIOM
MoJiekys N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
u3zorepma (T = const): pV = const

nzoxopa (V = const):

B = const
T




nzobapa (p = const):

v = t

T = cons
I'paduueckoe npeacraneHue m3omnporecco Ha pV-, pT-u VT-
JarpamMMax.

OO0ObeIMHEHHBIN Ia30BbI 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIICCTBA V.

HaCBIIJ_[eHHBIC U HCHACBLIMICHHLIC IIaphbI. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTHU W AABJICHUS HACBIIICHHOI'O IIapa OT

2113 TEMIIEpPaTypbl, X HE3aBUCHUMOCTHh OT 00BEMA HACKHIIIEHHOTO
napa
Brnaxxnocts Bo3yXa.
OTHOCHTENbHAS BIAXKHOCTb:
2.1.14 6= Prapa(T) ~ Prapa(T)
B pnacmmnapa(T) B pHacmmnapa(T)
T V3MeHeHMe arperaTHbIX COCTOSIHMM BEIIECTBA: UCIAPEHHUE U
o KOH/ICHCAIHS, KHTICHHUE KUIKOCTH
V3MeHeHMe arperaTHbIX COCTOSIHMM BEIIEeCTBA: IUIaBJICHHUE U
2.1.16
KPUCTaJUTU3AIUS
2.1.17 [IpeobOpazoBanue sHepruu B (ha30BBIX EpPEXoaax
2.2 TEPMOANHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennonepenaya kak crocod U3MEHEHHs] BHYTPEHHEH YHEPTUHU
2.2.3 6e3 coBepiieHusi paboThl. KOHBEKIMs, TEMJIONPOBOIHOCTS,
W3ITy4YeHHE
KonuyectBo TemioTsl.
VY nenpHas TETIOEMKOCTD BEIIECTBA C:
2.2.4
Q = cmAT
2.2.5 VY nenpHas Temora napoodpasosanus L: Q = Lm.




3.1

VY aenbHas TemoTa miasiacHus A Q = Am.

VY aenbHas TeroTa cropanus Toruaa : Q = gm

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:

A = pAV
2.2.6
Beruucnenune pabotel mo rpaduky mporecca Ha pPV-
TuarpaMMe
IIepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 = AUsz + A1, = (U = Uy) + Ay
2.2.7 Anuabara:
Q12 = 0= Ay, = (U; — Uz) = AUy
2.2.8 BTtopoii 3akoH TepmoaunHaMuki. HeoOpaTuMele mporiecchbl
[Tpuniune! gerictBus TerioBbix MamuH. KIT/I:
2.2.9 n= - =1-
Makcumansnoe 3HaueHue KIIT. [{ukn Kapho:
S T
2210 max 1 = M g =_=F T _]__z=
Ty T
VYpaBHeHHE TEIIOBOTO OallaHca:
2.2.11 Q1+0Q2+0Q3+...=0
DJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE ITOJIE
DnexTpu3anus Tel U e€ MposBICHUS. DICKTPUUECKUN 3aps.
3.1.1 JIBa BuIa 3apsga. DJEMEHTAPHBIA DIIEKTPUUYECKUN 3apsii.
3aK0H COXpaHEHHs dTIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3aKOH
Kynona:
3.1.2 Y

B OTHOPOAHOM BCHICCTBC C ,Z[HBJICKTpH‘lCCKOﬁ

IMPOHUIACMOCTBIO &




{i" "M l {i" i "-_?1
F:k|1|_‘h": .|1|_|‘
&1 4meg, 17
Onexktpuueckoe nosie. Ero naeilctBue Ha 3JIEKTpUUYECKUE
3.1.3
3apsibl
Hanpsisk€HHOCTB AJIEKTPUYECKOrO MOJIs:
” F
qnpo6Hb1171
[Tone Toueunoro 3apsna:
3.1.4 _. 4
E,. = kr—2
OJIHOPOJHOE TIOJIE:
E = const.
KapTunbl 1uHuN HaNpsHKEHHOCTH ATUX TTOJICH
[loTeHMaTbHOCTD AIEKTPOCTATUYECKOTO I1OJIS.
Pa3HoCTh NOTEHLIMATIOB ¥ HAIPSKEHUE:
A1z = q(¢1 — ¢2) = —qhAp = qU.
[loTrenumanpHas >3Heprus 3apsia B IJIEKTPOCTATUUECKOM
ToJIe:
W=q¢
3.1.5
A=—-AW
[ToTeHuman 3neKTpoCTaTHIECKOT0 MOJIS:
& w
q
CBs13b HANPSHKEHHOCTU TOJISI U PA3HOCTU MOTEHIUAIOB IS
OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed
[IpuHIMI cyneprno3uum 3JIeKTPUUECKUX MOJIeH:
E = El +E2+,¢ = ¢1 +¢2+
3.1.6
3.1.7 [IpoBOHMKY B 31EKTPOCTATHYECKOM IIOJIE.




VYcnoBue paBHOBecCHUs 3apsA70B: BHYTPH IIPOBOJHHUKA
Et=0

, BHYTPHU U Ha IIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt

318 Z[I/I3J'I€KTpI/IKI/I B SJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb BCUICCTBA €

Konnencarop. D11ekTpo€MKOCTh KOHICHCATOPA:
q
C==
U
3.1.9 DIEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpA:
£€pS

=g T

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q :CI1+CI2+---:U1 = Uz :""Cr[apaJIJI_C1+C2+'"

ITocnenoBaTenbHOE COeTUHEHUE KOHICHCATOPOB:
3.1.10
1 1 1

U=U+Uz...,q1=q T :C_+C_+...
ocJ1 1 2

3Hepr1/151 3apsAKCHHOTI'O KOHACHCATOpA:

_qU_CUZ_q2
3.1.11 w=t ==L

3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cuia Toka:
=29
3.2.1 At [y 40

ITocrosunsbiii Tok: | = const

Jlnst moctosiHHOTO TOKA ( = It

VCII0BHS CYIIECTBOBAHUS MIEKTPHYECKOTO TOKA.
Hanpsioxenne U u DJIC E

3.2.2

3akoH OMa 1 y4acTKa LEeIn:

3.2.3 /= U
"R




3.24

BHCKTpI/I‘ICCKOG COIIPOTUBJICHHUE. 3aBHCUMOCTh
COIMPOTUBJICHHUA OAHOPOAHOI'O IMPOBOJHHMKA OT €T0 IJIMHBI U

CCUCHUS. yI[e.]'ILHOC COIIPpOTUBJICHUEC BEIICCTBA.

l

3.25

Ucrounuku Toka. 9J]C uctouyHuka ToKa:

ACTOpOHHl/IXCHf[

q

E =

BHyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa J17151 MOJTHOM (3aMKHYTOM) 3NIEKTpHUecKol nenu: E

= IR + Ir, oTkyna

3.2.7

[TapannenbHoe coeMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCJ‘IGI[OBaTeJ'II)HOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = R1 + R2+

3.2.8

Pabota snekTpuueckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenna:

Q = IRt
Ha pesucrope

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




3.29

MOH_IHOCTB OJICKTPHUYCCKOI'0 TOKaA:

A4
P=—10 =IU

At Ar—0
TeroBast MOLIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:

p=rr=L -
R

MOH_IHOCTB HCTOYHHKA TOKaA:

3.2.10

3.3

33.1

3.3.2

CBOOOJHBIE ~ HOCHUTENM  JJIEKTPUYECKMX  3apsloB B
NPOBOAHMKAX.  MeXaHU3Mbl  MPOBOJMMOCTH  TBEPABIX
METaJJIOB, PacTBOPOB M PACIUIaBOB 3JIEKTPOJIUTOB, Ta30B.

[TonynpoBoanukw. [TonynpoBOAHUKOBBIN AUOA
MAT'HUTHOE I1IOJIE

MexaHnueckoe B3aUMOJEHCTBUE MAarHuToB. MaruurHoe
none.  Bexkrop — marHuTHOM — mMHAyKuuu.  IIpuHnun

CyHepHO3I/IHI/II/I MAardmuTHBIX HOHeﬁ:
B = B1 + BZ +...

JInaun WHAYKOUW MAr"tuTHOr'O IIOJIA. KapTI/IHa JIMHUH
WHAYKIOWUH MAar"dsmuTHOI'O 10J14 I10JIOCOBOTO u

HO,[[KOB006pa3HOFO IMOCTOAHHBIX MAarHuTOB

OmngIT apCTCI[a. MarsutHoe 1moJje IIpOBOAHHMKA C TOKOM.
KapTI/IHa JTMHWAMN HHAYKOUHW MAr"iuTHOrO I0JIsA JJIMHHOI'O
npsamMoro IMPpOBOAHHUKA u 3aMKHYTOT'O KOJIbIIEBOI'O

IMPOBOAHHKA, KATYIIKU C TOKOM

3.3.3

Cuna AMniepa, e€ HanpaBJIeHUE U BEJIMUMHA:
F, = IBlsina

, [JI€ O — YI'OJI MCXKY HallpaBJICHUCM ITPOBOAHUKA U BCKTOPOM

B

3.34

Cuna JlopeHua, e€ HarpaBiieHHE U BEJIMYHHA!




Fnop =l q | vBsina

>
>

TIe 0 — yroJl MeXIy BEKTopamMu vd B
. [IBM>KeHHEe 3apsKEHHOM 4YacTULBI B OAHOPOJHOM MAarHUTHOM

rnojue
3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEeKTOpa MarHUTHOW MHIYKIIMH:
® = B,S = BScosa

34.1
3.4.2 SBnenue anekrpomariuTHOM nHAYKIMK. D/]C nnayKumuu
3aKoH 31eKTpoMarHuTHol nuaykuuu dapanes:
AD
34.3 E = :—(I:l;
Az A=)
D/IC uHAYKIUY B TIPSIMOM MPOBOAHUKE AITHHOM |,
3.4.4 .

JBHKYILIEMCS CO CKOPOCTBIO v (v L 1)

B OJTHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — yTOJl MeXIy BeKTopoM B u HopManbio n K

-
-

IIJIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI luv

345 [IpaBusno Jlenua

NHAYKTUBHOCTB:
3.4.6

~| B




, umm @ = LI.
Camounnykuus. DIC caMOMHAYKIUU:

AT
E, =—L—L =-LI,
Afly

9Hepr1/151 MAarduMTHOI'O IT0JIA KaTYIIKH C TOKOM:

LI?
3.4.7 w, = -
35 DJIEKTPOMATHUTHBIE KOJIEBAHUS Y BOJIHBI

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE

KoJe0aHus B HIEAILHOM KOJIEOATEIbHOM KOHTY]E:
[ q(t) =g, sin( ot +@;)

]fffﬁl =g, = g cos( et +@y) =1 cos (et +0y)
35.1 ®opmyna Tomcona:

T = 2nVLC
, OTKy1a
2n 1
w=—=—
T LC

CBs3b AMIUIMTYABI 3apAda KOHACHCATOpaA C aMHHHTYHOﬁ CHIJIbI
TOKa IIpU CBO60,I[HHX SJICKTPOMAIrHUTHBIX KoJIe0aHUSIX B

uJealbHOM KoJieOaTeIbHOM KOHTYpE:

O = —

E)

3aKOH COXpaHEHHUS JHEPTHH B HICATHHOM KOJI€OaTEIHHOM

359 KOHTYpE:

353 BoinykaeHHbIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc




3.6

[lepemennsiii Tok. [IponsBoacTBo, nepeaaya u norpedieHne

ANEKTPUYECKOM SHEPTUU

> cu’ LI’ _cu’ LI’
+ = R = TR = const.
2 2 2 2
CBolicTBa 2JI€KTPOMarHUTHBIX BOJH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 ST
E1lBlc
356 [Ixamna 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA
36.1 [IpsmonnHENHOE pacOpOCTPAaHEHUE CBETA B OJHOPOJIHOMU
cpene. Toueunslii uctounuk. Jlyu ceera
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2
alp
7T DD LT T
3.6.3 [TocTpoenne n3o0pakeHHi B INIOCKOM 3epKaiie
3aKOHBI IPEJIOMIIEHUS CBETA.
[Ipenomiienue cBera:
nqySina = n,sinf.
AOCOTIOTHBIN MTOKa3aTeNb MPEIOMIICHHUS:
c
Nage = —
abc v
OTHOCHTENBHBIN NIOKA3ATENb IPETOMIICHUS:
3.6.4 n, v
Norw = — = —
1 V2

n

n,

Xox JIydeil B Ipu3Me.




\"1 = \'2 - .”1}.1 = .”2}.2
COOTHOIIIEHE YacTOT U COOTHOIIECHUE OJIMH BOJIH IIpH

nepexoac MOHOXPOMATHYECKOTO CBE€Ta UYEPE3 TI'paHULY

pazzesna AByX ONTUYECKUX CPENL:

ny<n, ny
Uy ”1
3.6.5
[lomHOE BHYTpEHHEE OTpaXKEHHUE.
IIpenenbHbIi yroil OJHOI0 BHYTPEHHETO OTPasKEHUS:
, 1 np
Sinay, = =—
Noru ng
Cobuparomue U pacceuBarolue JTUH3bL. TOHKas JIMH3A.
@DOKyCHOE PaCCTOSIHUE U ONTHYECKAs CUJIA TOHKOM JIMH3BIL:
3.6.6 D 1
F
®opmyJia TOHKOM JIUH3bL:
1 1 1
—_ + —_— -
d f F
VBenuuenue, JaBacMoe JIMH30M:
h Ifl
F = — = —
H d
3.6.7 Y
d
I |
H
F
L

F\ h
f

W

B cnyuae paccenBaronieit JMH3bI:

1
3.6.8 DO = F =0,




h |fl
H-a !

r=
XoJ syya, IPOLIEAIEero JUH3Y M0/ IPOU3BOJIbHBIM YIJIOM K
e¢ rmaBHOHM onTHueckoil ocu. IloctpoeHue wn300pakeHUi
TOYKU U OTpe3Ka MpsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doToanmapaT KaK ONTUYECKHii mpudop. I'1a3 kak onTuyeckas

3.6.9
cucTema
Nurtepdepennus cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOIIoACHUS MaKCHMYyMOB " MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX CHH(]Aa3HBIX
KOT'ePEHTHBIX UICTOYHHKOB:

3.6. “

MAKCIIMYMBI — A=2m % m=0+1+2 +3
MITHIIMYMET — A= 2;;;+1:]’—;;, m=0,+1,+2 +3
Hudpakmus cera. JudpaxnuonHas pemérka. YciaoBue
HaONIO/IEHUsT TJIABHBIX MAaKCUMYMOB TIpH HOPMallbHOM
MaICHUd MOHOXPOMAaTHYECKOTO CBETA C JIJTMHON BOJHBI A Ha

3.6.11 pemérky ¢ nepuoaom d:

dsingpy, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M

411 I'mmoteza M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

®ortonbl. JHeprus GHoToHa:
E=hv= E = pc
4.1.2 A

Wmnynsce poToHa:




4.1.3

doroaddext. Onbitel A.I'. Cronerosa. 3akonsl poTodrddexra

41.4

4.1.5

VYpasaenue DitameitHa 11t porodrddexra:

E¢0T0Ha = ABbIXOAa + EKHHmax'
rac .,

E(IJOTOHa =hv =

ABLIXOAa = hv}(p = 2
Kp
2
mv~max

Exymmax - 2 eU3ar1

JlaBiieHue cBeTA.
JlaBiieHHE cBETa Ha MOJHOCTHIO OTPAKAIOIIYIO MOBEPXHOCTD U

Ha IMMOJIHOCTBIO IMOIJIOHIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

421

[Inanerapnas mozens aroma

422

4.2.3

43.1

4.3.2

[Toctynater Bopa. Wznydenne u mormioimenue (GOTOHOB MpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA IPYTOM:

hv, = he =|E” —Em|

mnr - .
Y

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPrUU aTOMa BOJIOPOJIA:

—13,63B
E =222 ,.123, .

" }_?2
OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens siapa I'eiisenOepra — MBanenko. 3apsn

sapa. MaccoBoe 4HuCIIo sapa. H3oTombl

PannoakTUBHOCTB.




Anbda-pacnan:
A A4 4
7X—>7 Y+ ,He

bera-pacna.

DNeKTpOHHBIN B-pacnan:

A A 0 ~
s X—27,Y + je+v,

[TosutponusIit B-pacnan;
A A 0= , .,
sX—= Y + je+ v,

l'amma-uznyuenue

3aKoH PadruOaKTHBHOI'O paciiaza:

-t
N(t) = Ny % 2T

4.3.3 ITycTs M — Macca pajloaKTUBHOTO BEIIeCTBA. Toraa

-t
m(t) =mgy*2T

434 SAnepuble peakiuu. JleneHne u CUHTE3 SAep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» dusuka; yriyonennoe odydenue 10 ximace/ Kabapauua O.®D., Opnos B.A.,
OBenuuk J.E. u np.; nox penakuueii [Iunckoro A.A., Kabapauna O.O.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» ®usuka; yriryosnennoe odoyuenue 11 kiace/ KacbsiHoB B.A. Ob1iectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO

«HSI[&TGJIBCTBO «HpOCBCIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

®uzuka. KoHTponps 3HaHUM, yMEHUN U HaBBIKOB ydamuxcs 10-11 kmaccos.
bazoBsiit u npoduinsHeIi ypoBHH [lo MskuiieBy

®wuzuka. [Toypounoe mnanuposanue. 10-11 kmaccel. bazoBsiil u npopuIbHBIN

YPOBHHU

IHU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
NHTEPHET

1. bubmuoteka — Bc€ mo npeamety «dusnka». — Pexum gocrymna:
http://www.proshkolu.ru

2. BuzaeoomnsIThl Ha ypokax. — Pexxum mpoctyna: http:/fizika-class.narod.ru

3. Eaunas xomnekius nudpoBbix 00pa3oBaTeIbHbIX PECYpCOB. — Pexxum



nocryma: http://school- collection.edu.ru

4. laTepecHble MaTepUatbl K ypokaM (DU3UKHU 110 TeMaM; TECThI [0 TEMaM;
HarJsIHbIe TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. ludposeie oOpazoBaTeabHBIE peCypchl. — PeskxuM mocryma:

http://www.openclass.ru



		2025-08-15T14:04:37+0300
	Васильева Светлана Геннадьевна




