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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero oOiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IOJOXKEHHM M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenpbHON mnporpamMmsl, npeacraBieHHbix B @I'OC COO, a
TaKkke ¢ ydétoMm denepaibHoi pabodeil mporpaMMbl BocnuTaHusi u Konnenuu
npenojaBanus yueObnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aINIX
Poccuiickoit ~ ®enepanuu, — peaqu3yIOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JieioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro MpOolEecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroIIMXCA.
[Iporpamma mo ¢usuke AA€T MpEACTaBICHUE O IENAX, COACPKAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJI€HHOM ypOBHE.

N3yuenue kypca ¢usuku yriayOoJEHHOTO YPOBHSI TO3BOJISIET PEaTM30BaTh
3a1ayn MpoeCCHOHATBHON OPHEHTAIIMH, HAMPABICHO HA CO3/IaHUE YCIIOBUH AJIs
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJarormumcsi, KOTOpble HEOOXOMMMBI JUIsi TPOAOJIKEHUS 00pa3oBaHHS B
opraHuzanusx Mnpo(ecCHOHaTBLHOTO 00pa30BaHUS [0 Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B mporpamme mno ¢Qusmke omnpenensoTcs IUIAHUPYEMBIE PE3YJbTaThI
OCBOEHUS Kypca (PU3MKH HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJ/IOJIOTHYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpaMMmy 1o (U3MKE Ha YpOBHE CpEAHEro oO0mero ooOpa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma no pu3suKe BKIIOYAET:

IUTAaHUpPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (U3MKHM Ha yriayOoJnéHHOM
YPOBHE, B TOM UYHKCJIE MMPEAMETHBIE PE3YJIbTATHI M0 roj1aM 00yYeHHS;

conepxkanue yueoHoro npeamera «dDu3nkay mo rogam o0ydeHuHs.

[Iporpamma mo ¢usnke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHA YUUTENSAMU (DU3UKHU ISl COCTABIICHUSI CBOMX pabOUYUX MPOrPaAMM.

[IporpamMma 1o ¢u3nKe HE CKOBBIBACT TBOPYECKYIO WHUIIMATHBY YUUTEICH U
NPEIOCTABISCT BO3MOXXHOCTUA /Ui peaju3allid Pa3IUYHbIX METOIUYECKUX
NOJIXOJ0B K MpenoAaBaHuio0 (U3UKK Ha YriyOJNEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs1 00s3aTeNbHOM YacTH CO/Iep KaHUs Kypca.



®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMHU CBoiicTBaMu. M3yueHue
(¢U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 TO3HAHUSI PY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca pu3KKN Ha YpOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISETCS JIOTHUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOIIecTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO yPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKOM 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHUE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, JjabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
IPAKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kmaccos, 1Mb0 mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT NpPAKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbHIE
MPOBOJIATCS B Mpoliecce u3yueHus paszzaena (temsl). [lpu 3tom mox pabGoramu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo H3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlIeHa €IMHBbIM mnepeuHeM. Bridop
TEMATHKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAHUPOBAHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecnedymBaeTcs
OBJIaJICHME OOYYaIOUIMMHCS YMEHUSMU T[POBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHWE yAENAETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3anad. [Ipu 3TOM Anst pacy€THBIX 3aja4 MPUOPUTETOM SBIISIOTCS 33Jla4H C SIBHO
3aJIaHHOM M HESBHO 33JlaHHOW (hPU3MUECKOM MOJIEINbI0, TTO3BOJISIFOIINE MTPUMEHSTD
U3yYCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUNA U3 Pa3HBIX pa3/enoB. [[1s kauecTBEHHBIX 3a7ad
IPUOPUTETOM SIBIISIOTCA 3afaHusi Ha OOBACHEHHUE/TIpe/cKa3aHhue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BrIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOro TMpolecca Kypc (PU3MKUA yriIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPeIHEro 00IIero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHIX
npenMeTHoro kabunera. B kaOuHere GU3HKKM JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OO0OpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(bu3MKe YYEHUUYECKUX ONBITOB, JIA0OPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMoHHOEe  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMme 10 (M3HKE KIIOUYEBBIX JEMOHCTpAIUi AJis
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJarommxcsi. TeMaTH4ecKHue KOMIUIEKThI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX INPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJISIMU U3yYEeHHS (PUZUKHU B 00111eM 00pa30BAHUH SIBIISTIOTCS

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyaJlIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOje MO3HaHus U (hopMHupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHHUE NPEACTABICHUNH O POIM (PU3MKK AN Pa3BUTHS JPYrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUIM 0 BO3MOXHBIX  cdepax Oynyen
npo(ecCHOHaNBHON ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy 0Oy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX Ienield obecreunBaeTcsl pelIeHueM CISAYIOIMMUX 3a/1a4d B
npolecce u3yueHus Kypca GU3HKU Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3UKY;

dbopMHUpOBaHKE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3nuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil Monenblo, 3a/ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajiay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIHMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUecKMX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTauuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTHS YMEHUU IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHBbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIM ypOBEHb) HA YPOBHE CPEJAHETO 0OIIEro
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipenyaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHnameHTanbHas Hayka o pupojie. Hayunslil MeTo/ mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PUBNUECKUX SBIICHUH.

DKCIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmionenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHust (U3MYECKUX BEIMYHMH (AHAJIOTOBbIE W LHU(]POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocTyt  w3MepeHuit  Qu3nyeckux BeauuuH  (aOCONOTHAs U
OTHOCHTEJIbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPIIOE TENO, HUJIealibHAsl KUJKOCTh, WJICAJIbHBIA Ta3, TOYECUHBIN
3apsin). ['unoresa. ®u3nyeckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Pu3nuecKas
TEOPHs.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI
MHUpa, B IPAKTUYECKOUN 1€ATEbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3mepeHre cwibl TOKAa W HalpsDKEHUS B LENM IOCTOSHHOIO TOKa IpHU
IOMOIIIM aHAJIOTOBbIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(poBOH naboparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(U3HYECKUX BEIMYMH TP MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBukeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €ro NPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKLIMH HAa OCH CHUCTEMbl KOOpPJIHHAT.
CrnoxxeHue nepeMeleHni U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JIBUYKEHNE. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPUAIBHON TOYKHA OT BPEMEHHU U MX
rpauKu.

CBobOonHOe majeHue. YCKOopeHue cBOOOIHOTrO majeHud. J[BuxkeHue Tena,
OpOILLIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuuenHnoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBIJKCHUE CHApsAIOB, LIEMHbIE, MIECTEpEHYATbIE U PpEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIbI0 OMNpPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenune paBwKeHUs Tenla, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPOMOPLUMOHAIBHOM 3aBUCHUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa AJ1s1 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHUS OT BBICOTHI
Ha/J TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoid IMUPOTHL. JIBMO>KEHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBWKEHUU Tejla B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHMSI IOKOSI, KAUEHHSI U CKOJIBYKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCH: KPOHILUTENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemerneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM mnoJje. lloTreHuumanbHass sHeprus
Teda B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO I1apa (BHYTpH U BHe miapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHNE.

HN3mepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHUs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM NHpPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePIruM NMpu CBOOOTHOM MaJICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHHsI UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOM CHUIIbI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABMKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopul.

OCHOBHbIE TOJOXKEHUA MOJIEKYJIsIpHO-KMHeTnYeckon Tteopun (MKT), ux
onbiTHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe naBMxkeHHe. XapakTep
JIBWKECHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH U TBEPIBIX Tl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneil. Macca u pazMepbl Monekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONM TEOPUU: YaCTHULbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B

UJeaTbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0Pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  HJHEprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJIE€abHOTrO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UJICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMEepaTypbl TEPMOJIMHAMUYECKONW CHUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUSA €€ YaCTHIL.

TexHu4yeckre yCTPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHue HaHOMaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHUL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIJI.

Moaenu KpucTauinuyeCKuX pemeEToK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

HUccnegoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS NP
TEMII000MEHE MEXKTY TOPSUYEH M XOJIOAHOU BOJIOM.

N3yuenne wuzoTepMuueckoro mnpouecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yuyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OINUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOAUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopene wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kitaneipona u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYci10BUSL TPUMEHUMOCTH 3TOW MOJICNIM: HU3Kasi KOHUEHTPALMs YACTHL], BBICOKHE
TeMIeparypel. BeipaxkeHue 1uisi BHyTpEHHEW dHEPTUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HECTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOauHAMUKe. Beraucienne paboTsl 1Mo rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Temmorel. TemnoéMmkocTs Tena. YaenpHas © - MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KommdecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHWS  BHYTPEHHEH  DHEpruu
TEPMOJNHAMHYECKON CUCTEMBL.

Bropoii 3akoH TEpMOAMHAMUKH Ui PABHOBECHBIX IPOLECCOB: YeEpe3
3aIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aauabarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMMKM Ui HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teja K Oojee HarpeToMy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIECCOB.

[Tpunnune! neictus TeroBbix MamuH. KII/I.

MakcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJIb30BAHUS TEIUIOBBIX ABUrarenci. TeruioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIM W KapOWOpaTOpHBIA ABUTraTENU, MmapoBas TypOuHA,
MOJy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtndeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO TIpoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot, npaKmuKym.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanne npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpoLiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnibie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKouAeHcalus. VMcnapenwe u kumneHue. Y eiabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Haceiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHUS OT JaBICHUS
B KUJIKOCTH.

BraxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIA’KHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBieHre W KpucTau3anus. YJedbHas TEIUIOoTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TermnoBoe pacmiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenne. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPHUYUHA
TEIJIOBOTO pacCUIUpEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTrUn B Pa30BbIX NMEPEX0OIaX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTsKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmuiapasie sBnenus. JlaBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TemnnoBoe pacuinpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKE€HHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



KanunnspHasie siBneHus.

Monenn HEHbPIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEpEeHUSs BJIaKHOCTH.

Hccnenopanune HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenune mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3AyXa M OIICHKAa MacChl MapoB B
NIOMEUIEHNUH.

N3mepenue kod¢pduiineHTa moBepXHOCTHOTO HATSHKEHUS.

Nsmepenue monyns FOnra.

UccnenoBanne 3aBUCMMOCTH  Jnedopmainud  pe3sHHOBOro oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MNpOosBICHUS. OJEeKTpuueckuid 3apsa. /IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, MAMDIIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€anocts  anmexktpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCT NOTEHIMATIOB M
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTreHnman 3nexkTpocTaTnyeckoro mnosist. CesA3b HANPSYKEHHOCTHU MOJSA U PAa3HOCTH
NOTEHIIMAJIOB JUJISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMEepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJeH U
SKBUITOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOIHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Judnexrpruyeckas
IIPOHUIIAEMOCTh BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHNE KOHIEHCAaTOpOB. [locnenoBaTenpbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEeHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOITHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOILECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJIEHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reneparopa (Baun ge I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

YCTpONCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TEJL.

HaGnronenue npeBpaiiieHust SHEPruM 3apsyKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3IIyYEHUSI CBETOAMO/IA.

N3ydeHne npoTeKaHusi TOKa B LIENH, COJCPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HoCTH MOTEHIMAIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosannbwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsoxenue U u DJIC €.

3akoH OMa 1 y4acTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOrO NPOBOJHMKA OT €ro JUIMHBI WU IUIOIAAXA ITONEPEYHOrO CEYECHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapajlieIbHOE, CMEIIAHHOE COEOUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX 3ekTpuueckux 1enei. [Ipasmina Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

DOJIC m BHYTpEeHHEE COIPOTUBICHUWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JIEKTPUYECKOM I1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TMPOIIECChl: aMIepMET),
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSDKEHHS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOT0 CEYEHHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHET0 COMPOTUBIICHUS.

Cnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

UccnenoBanue pa3zHOCTH MOTEHIIMATIOB MEXKY IMOJIOCAaMH MCTOYHMKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenoanne cMEMaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3Mmepenne yaenpsHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C rampBaHUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenosanne pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanue 3aBUCUMOCTHY MOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpeoax.

DNeKTpUYecKass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTbH COMPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIpUMeECHast IPOBOJANUMOCTh
noyynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

DnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSTEILHOTO paspsiaa. Monuus. [lna3ma.

TexHu4yeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: Tra3opaspsiaHbIe
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOIYIPOBOJHUKOBBIE TMPUOOPHI: THO,
TpaH3ucTOp, (HOTOAMOMA, CBETONMOMA, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHEe MPOBOJUMOCTH METAIIJIOB U MOTYTPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

HaGnronenue snekrposnusa.

N3mepenue 3apsga 0IHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpAa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DU3NYEeCKUI TPAKTUKYM.

CnocoObI u3MepeHus: GU3NUecKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasaeinax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, usnyeckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAaroUIEH Cpelbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, FalbBaHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KJIACC

Paszpneu 4. DiekTpoaMHaMHKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE IOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM HHAYKUMH. lIpuHoun cyneprnosuuuu
MAarHUTHBIX NOJIEW. JINHMY MarHUTHON UHIYKIIHH.

MarnuTHoe 1oJie TPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHHMKA, KaTYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amriepa, €€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

MaruunTtHOe nosne B BemecTse. PeppoOMarHeTUKH, Mapa- U JUAMAarHETHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nericTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
N€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.



[Ipasuio Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

TexHuYecKkre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ K0JeOaHU Ha yIPYyTroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINI ISUCTBUS TpaHchopmaTopa.



Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazZHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpejoMIIeHue, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u audpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnemoBanme  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHUE,
npeIoMIIeHUE, oNgpu3anus, Audpakuus, uHTepdepeHITus.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CB€TAa U COOTHOIIEHWE JUIMH BOJIH NPHU IEPEX0J€ MOHOXPOMATHYECKOTO CBETA
4yepe3 IpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

CobOuparoniie u  pacceuBarouide JuH3bl. ToHkas mauH3a. DokycHoe
paccTossHME U OINTHYeCKas CWia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSTHUSI TOHKOW C(EepUYecKON JMH3BI OT €€ TE€OMETPUU M OTHOCHTEIIBHOTO
IIOKa3aTes MPeIOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapauiebHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MONSIPOUAOB VIS N3YUCHHUS MEXAHHUECKUX HAIPSIKEHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne nmokazatens NpeloOMICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JINH3.

[Tonyuyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonydenue nzo0pakeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3yuenune nonspusaiuu cBeTa, OTPaXKEHHOTO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenune nuntepdepeHIinm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['pannnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarel

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpaszoBanus  Jlopenma.
VYcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, [IaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossHHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Martepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, simepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAs: ToMoTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu ColHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yJIBTPa3BYKOBasi JIMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaJIbHBIN
aHaJIN3.

I'eocpaghusn: marHuTHble MOMIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
(doTochEMKa 3€MHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocun: mnpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meub,
JVMHUM 3JIEKTpONepeiay, 3J1EKTPOIBUraTesb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUarHOCTHKa B TEXHUKE,



HpOGKI.[HOHHbeI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U 3KOJIOT'MYCCKHUC aCIICKThBI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS yueOHoro mnpeamera «Duznkan
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKJECHHI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PaCHIMPEHUE KUIHEHHOTO
OMBITA U ONBITA ACSATEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIBHOM JIESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOM  MMO3ULMHM  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIECTBa;

e TPUHATHE TPAAUIMOHHBIX OOIICUYETOBEYECKUX T'YMAHUCTHUECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAaMOYMpaBICHHH B 00pa30BaTeIbHOU
OpraHu3alNy;

e YyMEHHE B3aUMOJECHCTBOBaTh C  COLUUAJbHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYEHUEM;

* TOTOBHOCTb K TyMAaHWTAapHOMN U BOJOHTEPCKOM JAEATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMSA:

e c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WUJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

* c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

* CHOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO Oy yIIETO.

ICTETHYECKOr0 BOCTIMTAHUA:

e DOCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss JCTETUKY HAYYHOI'O

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



WHTEpeC K pa3IudHbIM chepaM MpodhecCHOHATBHON JeATEILHOCTH, B TOM
YHCJIC CBS3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OymyIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
o0yacTy GU3MKU HA MIPOTSHKEHUN BCEH JKU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOpPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUIM B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENbHO  (popMyNIHpOBaTE ©  aKTyaJIU3UpOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEIN JACSATEIbHOCTH, 3a/1aBaTh IMAapaMETpPbl U KPUTEPUHU HX
JIOCTUKECHUS,

BBISBJISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3HYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS! MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATHE PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUYCBBIMH TOHSATHSAMU U METOJIaMHU
bu3HUecKoil HayKH;



BJIAJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOCKTHOMN
NEeSATeNbHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOWMCKY METOJOB pEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIbHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUThb apryMEeHThl s
JIOKA3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYYECHHBICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/jIaraTh OPUTHHAIIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUSI.

Pabora c nndopmanmueii:

BJa/IE€Th HAaBbIKAMHU MOJydeHUs MH(popMaluu (PU3HUECKOTO COJEpKaHus
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M HHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IIpe/ICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CPEICTBa HH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJI0JeHUEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PA3IMYHbIX (opMarax C
y4€TOM Ha3zHayeHus HUHGOpMalMM M UENEeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YaTH3AIIH.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMSI4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEN KayKJIO0T'0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacCIIpelesATh POJIM C YUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKJIOTO y4aCTHHUKAa KOMaH/bI B
001Ut pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUAEH C NO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyallusiX, IMpOSABIATh  TBOPYECTBO U  BOOOpakeHUe,  OBIThH
MHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITH  ITO3HABATENBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKKM UM aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIAThH IUIAH PELIEHUsT PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW PabOThI C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHN;

JienaTh OCO3HAHHBIM BBIOOp, AapTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSABICHHUIO 3PYIULUUU B 00JACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIHUOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [I03HABATEJILHOM peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

UCIIOIB30BaTh TMPUEMBI pediieKCHu JJi1 OLCHKHW CHUTYallMH, BBIOOpa
BEPHOT'0O PELICHHUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU AHAIHU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce AOCTIKEHUS] JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI IO
busnke Uil YpOBHSA CpedHero ooOmero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEITOJIAr A0
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOMICTO  CIOCOOHOCTh  IMOHMMATh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUAECTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJalNTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBAaTh €ro IMpU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISATH HHTEPEC U
paspemarb KOH(IUKTHI.

INPEAMETHBIE PE3VJIBTATBI



K xonmy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOUTUXCSl YMEHUINA:

NOHUMAaTh poOJb (QU3UKK B SKOHOMUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M 3TUYECKOM cdepax AedaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAayYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PUBHMYECKOW TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHUH B
(dbopMUpOBaHUYU TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJENe (QU3WYeckux Ten u
IpoLIeCCOB (SIBJICHUM): WHEpIMalbHas cUcTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TENo, MaTepualibHasg TOYKa, PABHOYCKOPEHHOE JBUYKEHUE,
cBOOOAHOE majeHue, alCoMOTHO yrpyras aedopmaius, abCOTOTHO
yHapyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJIEIHU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOI0) TeNa, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUYECKOE TOJIE;

pazinyath yClOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKUE TIPOILIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABWXKEHUS, (OPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBYKEHUs, npeoOpa3zoBaHus [anmnes s CKOPOCTHM M IEepeMElIeHus,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPruu, CBSI3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKOM 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU STOM  HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ['anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHI U SIBIEHUS, UCIOJIb3YS
ocHoBHble monoxkeHnuss MKT wu 3akoHbl MoJIeKynsapHOW (U3UKH U
TEPMOAUHAMHUKN (CBA3b JAaBJICHUA WJEAJbHOIO Ta3a CO CpeIHEH
KMHETHUYECKOW HHEpPruer TEeIUIOBOro JBUMXKEHHS W KOHUEHTpalueill ero
MOJIEKYJI, CBSI3b TEMIEpPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
JHEpPruer TEIIOBOr0 JBUKEHHUS €ro YacTHUL, CBS3b JIABJICHUS WUIEaTbHOIO
raza C KOHLEHTpAIMEe MOJIEKYJI M €ro TEMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHMKH, 3aKOH



COXpaHEHUSl PHEPrUU B TEIUIOBBIX MPOIIECCAX), MPU 3TOM HCHOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knanelpona;

aHAJTU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHAIBHOCTh
AIEKTPOCTATUUECKOTO TMOJISI, MNPUHUIUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPHU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa i ydacTka
Henu W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1Jist 37€KTpoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys BEIUYUHBL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, IIOTCHUHUAIbHAA DSHEPIUS, KUHETUYECKas
OHEpPrus, MEXaHWYecKas dSHEprusi, padoTa CHUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3auUMOJACHCTBUS Tena C 3eMiéid BOIUM3M €€ MOBEPXHOCTH,
DHEprus ymnpyroi jaedopMmarii MPYKUHBL, KOJIMYECTBO  TEIIOTHI,
abcooTHAs TeMIepaTypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
DHEPTUs HJCATBHOTO OJHOATOMHOIO rasa, paloTa UACAJIbHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CUJla, CWila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE ydacTKa LEMUA C MOCIEAOBATEIBHBIM U
MapajjIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUSd  (PU3UYECKUX  SBJICHHM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, ucrmapeHue,
KUIICHUE U KOHJICHCALKs], [JIABJIEHUE U KPUCTAJUIN3ALNS, HAIPABJICHHOCTh
TeIIoNepeaauu, JIEKTPpU3alns TeJ, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
OPYroM C  HCIOJb30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, /IeJaTh BEIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bI: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUTIOTE3bL;

cobmroiaTh mpaBuia 6€30MacHOro TpyAa MPU MPOBEICHUH UCCIEIOBAaHUIN
B paMKax Yy4ye0HOTO OJKCIEpPUMEHTa, TMpakTUKymMa ©  y4eOHO-
HCCJIEOBATEIIbCKOM W TPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOW M HESBHO 3aJaHHOM
¢bu3nUecKkoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MuecKkol MoOjenHM, OTBedarolmed TpeOOBaHMUSIM  3aJlayud,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
(GU3MYECKUX TEOpPUMl MNpHU HCMOJIBL30BAHUU MATEMaTUYECKUX METOJ0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolhe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PacCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUTh TNPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATDH MOCIEACTBHUS OBITOBOM M TPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBa;



NPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHGOpMaIel (hU3NIEeCcKOro
colepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJB30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(hoOpMaIuK, TOJMYYECHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBJISTH OpraHU3alMOHHBIC u MO03HABATEIIbHBIC yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHMM B  MpOIECCE
BBITIOJTHCHHUS IIPOCKTHBIX U y4eOHO-HCCIICIOBATEILCKUX padoT;

paboTaTh B TpPyNIEe C HCIOTHECHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIHMIO K Oyaymied mpodeccCHoHaTbHOW AeATEIbHOCTH 110
CIEHHATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K xonmy obydenuss B 11 knacce mpenMeTHbIE PE3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKA B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJILHOM U 3THYECKOU cepax AesTeTbHOCTU YEIOBEKA, POJIb U MECTO
GU3NKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
IIPAKTUYECKOM  JIEATEIBPHOCTH YEJIOBEKA W JAJIBHEWIIEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OINUCATEIHHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTENPHON M MPOrHOCTUYECKOW (YHKUMH (PU3NYECKOW Teopuu —
ANEKTPOJAUHAMUKY, CHEHUATBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, ponas pusudeckoil Teopurd B (HOPMHUPOBAHUU TPEACTABICHHUN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEJCTaBICHUMN O IPUPO/IE;
pazinyath YCIOBUSI MPUMEHUMOCTH Mojened (uanueckux Tel ¢
IPOLIECCOB  (SIBJICHUI): OIHOPOJHOE AJIEKTPUUYECKOE M  OJHOPOJHOE
MarHuTHOE TOJIS, TApMOHUYECKHE KOeOaHus, MaTEMaTUIECKU MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HIE€abHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa 1
KBAaHTOBOM MOJIC/IM CBETA;

paznu4ath ycioBus (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb HCIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHeUuaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHHS
ANEKTPUYECKOTO 3apsana, cwuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE DJIEKTPUYECKOHW IIEMU CO CKOPOCTBHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJIaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJILHOCTU DUHINTEITHA);

aHAJTU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorddexra, mepBpld W BTOpPOW TocTynarsl bopa, mOpuHIMI
COOTHOIIIEHUsS] HeomnpeaenéHHocTel ['eifzenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOT0 U MacCOBOT'O UMCEN U DHEPTUU B SIACPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOTO pacliajia);

OMHCHIBATh (PU3UYECKUE TMPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NoJi, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSI
MarHMTHOTO TOJSl, MAarHUTHBIM TMOTOK, cuia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOMHAYKIHWH, SHEPrUsi MAarHUTHOrO TMOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMMIYJIbC, TIOJHAS DHEPrus,
DHEPrusi TOKOSI CBOOOJHOM 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsjl Apa, SHEPTHsl CBS3H sIpa;

OOBSCHAT,  OCOOCHHOCTM  MpPOTEKaHUs  (U3UUECKUX  SIBICHUU:
AJIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanektpuueckuii 3ddext (dhororddekr), ampda- u Oera-pacmaabl
sep, raMMa-u3JIydyeHue saep, (PU3NYecKue MNPUHIUIIBI CHEKTPATbHOTO
aHanm3a 1 padoTHI Ja3epa;

ONPEACNATh HAMNPABICHUE HHAYKIWA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMmniepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHue, CO31aBaeMoe IIOCKUM 3€pKajioM, TOHKOM JTMH30,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a MW OOBSICHEHUS  (PU3UYECKHX IMPOIECCOB,
NPOUCXOMSIIUX B 3BE3JaX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpene; ABMKEeHUSI HEOECHBIX TeJl, HBOJIONNY 3BE3 U BeeneHHoil;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU 3STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIICJIOBAHMS,

MPOBOJUTh KOCBEHHBIC HM3MEpPEHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAITU3UPOBAThH
NOJTyuYeHHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUTIOTE3HI,

OMUCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
cobJroaTh mpaBUiia 0€30MacHOTO TPYyJia MPU MPOBEICHUH HCCIIEA0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M TMPOEKTHOM JIEeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOMU
¢usznyecKkoil MOIENbI0: HAa OCHOBAHWM aHaIM3a YCJIOBHS BBIOMPATH
¢usnyeckue MOJeNW, OTBEYAIOIIHe TPEOOBAHMUAM 3aJauM, MHPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPH
Opy  HUCIIOJIb30BAaHUM MaTeMaTMYECKUX METOJOB pEIIeHUS  3ajad,
MIPOBOJIUTH PACUEThl HA OCHOBAHWM MMEIOIIMXCS JaHHBIX, aHAIH3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOIBI PEIICHHS C YUIETOM IMOTYUSCHHBIX
pe3yIbTaToB;

pemaTh KadeCTBEHHBbIE 3ajaud, TpeOyrolne MpUMEHEHUs 3HaHUN U3
Pa3HbBIX pa3lieloB Kypca GU3MKH, a TAKXKe MHTETpalliy 3HAHUN U3 APYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[ETOYKY pacCyKICHUI ¢ ONIOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJNUTHh TPUMEPHI BKIATa POCCHUCKUX U 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JCSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpOIecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATIHLHOM
MPUPOIOTOIH30BAHUN, @ TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTUKCHUHN



HAyKd W TEXHOJOTMH JUIs JajJbHEHIIEr0 pAa3BUTHS YEIOBEYECKOIO
00IIIeCTBA;

OPUMEHSATh pa3iuyHble crocoObl padboThl ¢ MHpopMaleil hu3nIecKoro
COIEepKaHUsl C MCIHOJBb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOW WU
HAyYHO-TIOMYJISIPHOU MH(OPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMaly, MOJIYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATh  MOJy4aemMyl0  HMHQOpPMAIMI0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMaLny;

IPOSBIISATD OpraHu3alMOHHbIE U MO03HABATEIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUs HOBBIX 3HAHMM B  MpOLECCE
BBITMIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TIpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLHAJIbHBIX pOJIeH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PAcHpEeieaATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATh BKJIaJ] KaXXIOTO U3
YYaCTHUKOB TPYTIIHI B PEHICHHE PACCMATPUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie mpodeccnoHaabHOM AesITeNbHOCTH O
CHEIMAIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOoduIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM Kourponsuste | TIpakTaueckme (uudpossbie)
n/n | mporpaMmal Bceero o0pa3oBaTejibHbIE
padoTbl padoThI
pecypchbl
Pa3zgen 1. HAYYHBIA METO/ IIO3HAHUSI TIPUPO/IbI
1.1 HayunsIit MeTox MO3HAHUS ITPHPOILI 6 bubmmorexa [IOK
' o A PHpoA https://m.edsoo.ru/f16b68d7
Hroro no paznemy 6
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kuremarnka 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 Hunaumia 10 https://m.edsoo.ru/f16b68d7
. bubmorexa [JOK
2. 1
3 Cratuia TeEproro Tena > https://m.edsoo.ru/f16b68d7
bubnunoreka [IOK
2.4 1 1
3aKOHbI COXAHCHUA B MEXAHHKE 0 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON 15 | bubmmoreka [JOK
' TEOpUU https://m.edsoo.ru/f16b68d7
bubnuoreka [IOK
3.2 T T 20 1
CPMOAMHAMIKA. L CTTIOBLIC MATIHHET https://m.edsoo.ru/f16b68d7
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 14 1 bubnmoreka [JOK



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

@da30BbIE EPEXOBI

https://m.edsoo.ru/f16b68d7

Hroro no paszneny 49
Paznea 4. JIEKTPOJAUHAMUKA
bubnuoreka [JOK
4.1 24
IIEKTPIIECKoe Mose hitps://m.edsoo.n/f16b68d7
. . bu6mmoreka [JOK
4.2 IToCTOAHHBIN JIEKTPUUECKUI TOK 24 hits://m.edsoo ru/fl6b68d7
but6mmoreka [JOK
4.3 TOKH B pasHHHBIX cpeax 6 https://m.edso0.ru/f16b68d7
Nroro no pazaeny 54
Pa3znen 5. PU3HUYECKUN TIPAKTUKYM
. bubmmorexa [JOK
31 PH3HICCKHH IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
but6mmoreka [JOK
PesepBHOE BpeMst 10 https://m.edsoo.ru/f1 6b68d7
OBILEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



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

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOINHAMUKA
bu6mmoreka [JOK
1.1 M 14
ArAHTHOE Hose https://m.edsoo.1u/39859¢f1
12 DNIeKTpOMarHuTHas 13 ) bubnmnoreka [JOK
' WHIYKIWS https://m.edsoo.ru/39859ef1
Hroro no pazneny 27
Paspnen 2. KOJIEBAHUA U BOJIHBI
bu6mmorexa [JOK
2.1 M 1
CXAHMICCKHE KOeOaHHA 0 https://m.edsoo.1u/39859¢f1
29 DNeKTpOMarHUTHBIE 15 bubnmorexa [JOK
' KosieOaHus https://m.edsoo.1u/39859¢f1
73 MexaHn4ueckue u 10 1 bubmuorexa [JOK
’ DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/39859%¢f1
bu6mmoreka [IOK
24 Onika 25 ! https://m.eds00.1u/39859¢f1
Utoro no pazaeny 60

Pasznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny



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

Pa3znesn 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BoaHOBOMI 15 bubnuorexa [IOK
' Jyain3m https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
4.2 o 5
13tk aroMa https://m.eds0o0.ru/39859ef1
43 ®du3uKa aTOMHOTO fA7ipa U 5 bubnuorexa [JOK
' 3JIEMEHTAPHBIX YaCTHUI] https://m.eds00.1u/39859¢f1
Uroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTBI aCTPOHOMUU U 12 bubnuorexa [JOK
' acTpOpU3UKH https://m.eds00.ru/39859¢f1
Hroro no pazaeny 12

Paszea 6. PUSHUYECKUN MPAKTUKYM

N bu6mmoreka [IOK
61 DUSHICCKII MPAKTHKYM 16 16 https://m.edsoo0.ru/39859ef1
Nroro no pazaeny 16
Paznen 7. OGOBLIAIOUIEE IIOBTOPEHUE
CucremaTtuzauus u
0000111eH1E TPEIMETHOTO
COJICpKAHUA U OTBITA
7.1 €ATEJIbHOCTH 15 bubmorexa LIOK
' 8 . https://m.edsoo.1u/39859¢f1
MPUOOPETEHHOTO TIPH
U3y4YEeHHUHU Kypca pU3nKu
10 — 11 xnaccos
Hroro no pazaeny 15



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

PesepBHOE Bpems

10

bubmnoreka LIOK
https://m.eds00.1u/39859¢f1

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoauvecTBo yacos DIeKTPOHHbIE
Ne ara upposbIe
Tema ypoka Kontpoabubie | IlpakTuuyeckue A uHpp
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 O®uzuka — pyHIaMeHTalbHas HayKa O | bubmuoreka [JOK
npupoze https://m.edsoo.ru/1beef346
) HayuHblIil MeTO/ TO3HAHUS U METO/IbI | bu6mmoreka [IOK
UCCIe0BaHus (PU3HUECKUX SBICHHUI https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U TEOpHUs B IIpoLiEcCce
bu6nuoreka [IOK
3 no3HaHus npupoasl. Habmonenue u 1
https://m.edsoo.ru/34c49931
AKCTIIEPUMEHT B (PU3UKE
4 CrniocoOsl u3mMepeHus: GU3MIECKUX 1 bubnuotexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIIbHAS
. bubnuorexa [JOK
5 MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTo GpHU3UKH B (hOpMUPOBAHUH | bub6mmoreka [IOK
COBPEMEHHON HAy4YHOU KapTHUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKOU JIEATETLHOCTH JIFOICH
Mexanunueckoe asuxenue. Cucrema
. orcuetra. OTHOCUTEIIFHOCTD | bubnuoreka [JOK
MEXaHU4eCcKoro apuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Pagunyc-BekTop MarepuanbHOM TOUKH, 1 bubnmnoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€T0 MMPOCKIMU HAa OCH KOOpAUHAT.

Tpaektopus. [lepememenre. CKOpOCTb.

Nx IMPOCKIMH HAa OCH KOOPANHAT

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

PaBHOMEpHOE IIPAMOJIMHEWHOE
neuxenue. ['paduyeckoe onucanue

Bbubnuoreka [JOK

? PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

10 CnoxxeHue nepeMenieHnii 1 CKopocTeil. bubnmnorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE TBUKEHHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. bu6muoteka [{IOK
[IpsimonHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onmcanue

12 MPSIMOJIMHEMHOTO JBUXKEHUS C bubmorexa LOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majienue. Y CKOpeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD bubmmorexa [IOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmkeHHE Tena, OPOIICHHOTO MO bubmmoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4£5
KpuBonuneiinoe asuxenue. JBrmxkeHue
10 OKPY>KHOCTH. YTJIOBasi U JTUHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [TOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE
16 KontponbHas paboTa o teme bubmmorexa [TOK

https://m.edsoo.ru/124232e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemaruka"

[TepBsIit 3akoH HeroToHA.
HNuepuuanpHble CUCTEMBI OTCUETA.

bub6mmorexa [IOK

17
[Ipuniun oTHocUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuunansHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIIas CHJIA. bu6mmorexa [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue ten. Tperuit 3aKkoH bubmmoreka [JOK
HeroTona https://m.edsoo.ru/57dba505
[Ipuniun cynepno3unuu cuil. Perenue
20 3ap aqLIJa 1} };/IMSHGHI/I? 3aKOHOB bubmmorexa LHOK
A p https://m.edsoo.ru/bdf9971b
Hsrotona
3aKOH BCEMHUPHOTO TATOTCHUSI.
21 3KBI/IB8.J'ICHTI$OCTB TpaBUTALIMOHHON U Bubmrorexa LIOK
N p H https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
” Cuiia TSKeCTH U yCKOPEHHE bubnuorexa [JOK
¢BOOOIHOTO ITaJICHUSA https://m.edso00.ru/22757f26
JIBukeHEe HEOSCHBIX TE U UX
MCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmmoreka [JOK
23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
Bbu6nuoreka [JOK
24 .3 I'yka. Bec Tema
Cuna ynpyrocru. 3axon Fyxa. Bec Ten https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUaBI cu bubanorexa [JOK
25 TpeHus. J{BUKEHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499
C Y4ETOM CHUJIBI COIPOTUBIIEHUS CPEIbI https://m.edsoo.ru/2¢b29676
2% Hasnenue. ' mapocrarnueckoe bubmmoreka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOCOIIOTHO TBEPJIOE TEIIO. bubnuorexa [JOK
27 [TocTynarenbHOE U BpalaTeibHOE bubnuorexa [JOK
JIBUJKEHUE TBEPJOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1neqo cubl https://m.eds00.ru/653d3459
CnoxxeHue cuil, MPUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TskecTu Tena. bubnumoreka [IOK
VYcioBus paBHOBECUS TBEPAOTO TeENA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecus
bu6nmoreka [JOK
30 Pemerre 3axa< https://m.edsoo.ru/dclcaac0
31 KontponbHas pabora o teme bubnnoreka [IOK
"Tunamuka. CtaTuka TBep1oro Temna" https://m.edsoo.ru/9f5a574¢
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBbI MaTepHaANIbHbIX TOUYeK. LleHTp bubmuoreka [JOK
MAacC CUCTEMBbI MaTEPUAIIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NmMnynse cumbl 1 M13MEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHHS UMITYJIbCA. bubmorexa HOK
https://m.edsoo.ru/1310a221
PeakTuBHOE IBMXEHUE
MoMeHT uMItyibca MaTepHaIbHON
34 touku. [IpencraBnenue o coxpaHeHUu bu6mmoreka [IOK
MOMEHTA UMITYJIbCA B [IECHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6mmoreka [IOK
35 | Pemerme sana https://m_eds00.ru/f7706d63
16 PabGora cwipl Ha MalOM ¥ Ha KOHCYHOM bubmuoreka [JOK

nepemenieHuu. ['papuyueckoe

https://m.edsoo.ru/913974¢7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

MIPEICTABJICHUE PAOOTHI CUITBI.
MOITHOCTE CUJIBI

Kunernueckas sueprus. Teopema 00

37 M3MEHEHNN KHHETUYECKOH YHEPTUU bubnnorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOUKH
IToreHnnanbpHble U HETOTEHIIMAJILHBIE
38 cuisbl. [loTeHManbpHas SHEPTUs bubnmorexa [IOK
) H I, https://m.edsoo.ru/554bafcc
Bropas kocMHuueckasi CKOpoCThb
TpeTbs KocMUueckas CKOpocThb. CBs3b
paboOThl HEMOTCHIIMAIBHBIX CHII C
39 W3MEHEHHEM MEXaHNYECKOH YHEPTUHU bubmmorexa ITOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI Tell. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPTrUun
Vipyrue u Heynpyrue CTOJIKHOBEHUS.
40 N EZHGHI/IG Bey Hp}J]'IJ'II/I JIST UAeaTbHOHU bubnmorera [TOK
p pHy A A https://m.edso00.1ru/f30f43b6
JKUJIKOCTH
41 KonTponbHas pabota no teme "3aKoHbI bubnnorexa [JOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHU 0 IIPUPOJE
P PP bubmuoreka [JOK
42 TerioTel. OcHoBHEIE no0xkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHOBCKOE ABIKEHHE
CtpoeHue ra3000pa3HbIX, KHUIKHX U
43 TBEPABIX Tel. XapakTep ABMKECHUS U bubnmorexa LIOK
P L p pA https://m.edsoo.ru/c44d02¢e2
B3aUMOIEHUCTBUSA YaCTHUI] BEIIECTBA
Macca u pazMepsl MOJIEKYT (aTOMOB).
bu6mmorexa [IOK
44 KonnuectBo BemectBa. [TocTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TeroBoe paBHOBeCHE. bubmuoteka [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

[lIxana [enbcust

https://m.eds00.ru/0070d493

46 Pemienue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmmoreka [JOK
47 WneanpHpiil ra3. I'a30BbIe 3aKOHBI hitps://m_edsoo /] deb2367
43 VYpaBuenue MenneneeBa-Kinamneiipona. bubnmnoreka [JOK
Pemienue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemnepaTtypa. 3akoH bubnnoreka [JOK
JanproHa https://m.edsoo.ru/14e02d1f
50 M3omporieccsl B HI€aTbHOM Iase C bubnuorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacrapiieHre
51 Hfofpoueccom I13130TepMa, M30X0pa, bubmmorexa [TOK
https://m.edsoo.ru/1344327b
n3zobapa
bubnuoreka [JOK
32 Ocnosnoe ypasnenne MKT https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
>3 Peenne 3axad https://m.edso00.1ru/10265a05
CBs13b a0COTIOTHON TEMIIEPATYPBI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEel KHHETHYECKOM SHEeprueu https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEMJIOBOTO JIBH)KEHUS
e€ yacTull
55 O06001IeHre U CUCTEMATH3aIUs 3HAHUIM bubmuoreka [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonrtponbHas padora o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cucTema. but6mmoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

3ananue BHEMHUX ycinoBui ans T /1
cucTeMbl. BHenHue U BHyTpeHHUE
napameTtpsbl. [TapameTpsl T/] cuctemsl
KaK Cpe/IHUE 3HAUCHUS BEJIUYHH,
OIMCHIBAIOLIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMOAMHAMUKH.

bu6mmoreka [IOK

58 Camonpou3sBoJibHas penakcarus T
p p H A https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO
Moenp naeanbHOro ra3a B
59 TEePMOAUHAMUKE. Y CIIOBHUS bubmorera [TOK
p T https://m.eds00.1ru/29355001
MIPUMEHUMOCTH 3TOH MOJEIHN
60 VpaBuenne MeunneneeBa-Kiamneiipona bubnmnoreka [JOK
Y BBIPAKECHUE ISl BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
BoIpaxeHue a1 BHyTpEHHEN SHEPruun
61 OJTHOATOMHOT'0 UJI€AJIbHOTO rasa. bubnuorexa [JOK
KBazucrarnueckne u HECTaTUUECKUE https://m.edsoo.ru/acScacls
MPOILIECChI
DneMeHTapHas padoTa B
2 TepMOJAMHAMUKe. Beraucnenue paboTsl bu6muoteka [IOK
no rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMmme
Tennonepenava kak crocod U3MEHEHUS
63 BHyTpeHHeH sHeprun T/l cucteMsl 6e3 bubmorera [TOK
yp p https://m.edso0.1u/3d734561
COBEPILICHHS pabOTHI
64 KonBexkuusi, TEI0MpOBOIHOCTD, Bbu6nuoreka [JOK
U3JIy4YEHHUE https://m.edsoo.ru/157b54cd
N bubmuoreka [JOK
65 KomnnuecTBo TenmnoTsl. TemioéMKOCTh 1

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
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Tena. Y ieJbHas U MOJIsIpHast
TEIIOEMKOCTH BELIECTBA. Y JieNbHasl
TEIUIOTa CrOpaHus TOIIUBA

66 Pacuér komuyecTBa TEMIOTHI IpU bubnmnorexa [JOK
Teionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHoM mpoiiecce. bu6muoteka [{IOK
IIepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBo TemioTsl u paboTa Kak
68 MEpbl UBMEHEHHSI BHYTPEHHEHN YHEPT U bubmorexa HOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsbl
BTopoii 3aKk0H TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnorexa [JOK
nporeccoB. HeobparumocTtsb https://m.edsoo.ru/c6f4f464
IIPUPOJHBIX ITPOLIECCOB
70 [IpuHUMNBI EHCTBUS TEIIOBBIX bu6nuoreka [IOK
marmuH. KIT/] https://m.edsoo.ru/2¢945513
71 MaxkcumanbsHoe 3Hauenne KITM. Iukn but6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [{OK
72 Pemerre 3axa< https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCIIEKThI
7 WCIIOJIb30BAHNUS TEIIJIOBBIX JBUTATENICH. bubnuorexa [JOK
TennoBoe 3arpsA3HEHUE OKPYXKarOLIEn https://m.edsoo.ru/9867aaa7
Cpensl
but6mmoreka [JOK
74 Pemerre 3axa< https://m.edsoo.ru/c8c70432
75 O060011IeHIE U CUCTEMATU3ALUs 3HAHUN bu6mmorexa [IOK

no teme "Tepmonunamuka. TermnoBbie

https://m.eds00.1u/28d62b3f
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MAaIIuae!"

KonrtponbHas pabora o teme

bubnmoreka [JOK

76
"TepmoanHaMuKa. TerioBble MalIMHbL" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBaHre U KOHIEHCAITUS.
bu6mmorexa [IOK
77 Ucnapenue u kunenue. Y neybHas
https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa30BaHUS
HaceltieHHpie 1 HEHACHIIICHHBIC TTaPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JJABJICHUS] HACBILIEHHOTO TIapa OT
78 TEMIIEPATYPEI, UX HE3aBUCHUMOCTH OT bubmmorera [IOK
. PATYPEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIEHHOTO Mapa.
3aBUCHUMOCTD TEMIIEPATYpPhl KUTIEHUS OT
JIaBJIEHUS B )KUJIKOCTH
79 BraxxnocTs Bo3yxa. AGCONIIOTHAS U bu6mmorexa [IOK
OTHOCHTEJIbHASA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemrenne 3amau
g https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
. bubnuorexa [JOK
81 aMmopgHbIe Tea. AHU30TPOIHS CBOMCTB
https://m.edsoo.ru/20a88a03
KpHUCTAJJIOB
[lnaBnenue u KpUCTATUIU3ALMSL.
bubnuoreka [JOK
82 YV nenbHas TEna0Ta MIaBIeHUs.
https://m.edsoo.ru/6ee91e9f
CyOnmumarust
edopManiy TBEPAOTO TEa.
Aedop P bubmuoreka [JOK
83 Pacrsxenue u cxarue. Cnsur. Moayinb
o https://m.edsoo.ru/dalaabl0
IOwra. Ipenen ynpyrux nedhopmanuii
24 TeroBoe pacuiMpeHue KUIKOCTEN 1 bu6muoteka [{IOK

TBép,[[BIX Ten. AHr APMOHH3M TCIUIOBBIX

https://m.edsoo.ru/7baSedf2
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KOJICOAHMM YacTHI] BEIIECTBA

[IpeobpazoBanue 3Hepruu B (ha30BbIX

bubnmoreka [JOK

85
nepexoaax https://m.edso0.ru/97a0672f

but6mmoreka [JOK

86 v 0

PaBHCHHE TCIIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHICHHE a1t https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHUE.

28 Kanunnsipusle sBienus. JlaBienue noj bub6nnoreka [IOK
HCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)unkoctu. @opmyiia Jlamtaca
O06o001eHre 1 cucTeMaTr3arusa 3HaHUI

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa [OK

P " https://m.edsoo0.ru/0b52575¢
BelecTsa. Pa3oBble EPEXObI
KoHnTponbHas pabota 1o teme
" bubmuoreka [JOK

90 ArperaTHble COCTOSIHHS BEILIECTBA.

" https://m.edsoo.ru/7dc2a739
®dazoBbIe IEPEXO/IbI
DeKTpu3aius Tei U €€ MpOosiBJICHUSI.

01 DnekTpuyeckuii 3apsia. [[Ba Buma bubnuorexa [JOK
BNIEKTPUYECKUX 3apsaoB. [TpoBogHuKH, https://m.edsoo.ru/1aff445f
JIARJIEKTPUKU U TIOTYITPOBOTHUKHI
DIIeMEHTAPHBINA DIEKTPUUECKUN 3apsi.

92 3akoH COXpaHeHI/ISI BJISK I/I‘IGCKOFI()) bubmmorexa [IOK

P B https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apsnoB. Toueunbie bubnmnorexa [JOK
3apsiibl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6 OK

94 Pemenue 3amau nosmorexa I1

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bub6mmorexa [IOK

95
JJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05cébfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [IpoOHnelii 3apsn. Jlunun bub6mmoreka [IOK
HANPSHKEHHOCTH 3JIEKTPUIECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OxHOPOAHOE AIEKTPUIECKOE TI0JIe
[ToTeHunanbHOCTH

97 ANEKTPOCTATUYECKOro MoJsi. PazHOCTh bubmmorexa [TOK

P ' https://m.eds00.ru/80021447
MOTEHITMAJIOB U HAIPSKEHUE
[loTreHuunanpHas sHEPrys 3apsaa B
98 3eKTpocTaTuueckoM noje. [lorenunan bubmmorexa TIOK
P ' H https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO MOJIst
CBs13b HANPSHKEHHOCTY NOJIA U

99 A3HOCTHU MTOTEHUUAJIOB s brbmmorexa [OK
P H a https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOrO MOJIs

100 [Ipunuun cynepno3unuu bu6mmoreka [IOK
AJIEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4abe

Bbu6nuoreka [JOK
101 Pewenne 3anau
8 https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnmnoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.eds00.1ru/b297b5¢3
[Tone paBHOMEPHO 3apsAKEHHOTO 1O

103 00BEmy mapa. [lone paBHOMEPHO bubmmorexa TIOK

y P ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [IpOoBOIHUKY B AJIEKTPOCTATUYECKOM bubmuorexa [JOK
nose. YClIoBUE paBHOBECHUS 3apsI0B https://m.edsoo.ru/32405eab

105 JM3EKTPUKH U MOJYITPOBOJHUKH B bubnuorexa [JOK
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OJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s

Kongnencarop. O1neKTpoéMKOCTh

bu6nuoreka [JOK

1 . "
06 KOHJIEHCAaTopa. JNEKTPOEMKOCTb httos://m.edsoo.rw/845b4£T3
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE coeqUHEHNE bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTeabHOE COCMHEHNE bu6mmoreka [IOK
KOHJIEHCATOPOB https://m.edso00.1u/1€992920
109 DHeprusi 3apsH>KeHHOT0 KOHJIEHCAaTopa bubmmorexa LIOK
P p A p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBr>keHue 3apsKEHHOM YaCTHULIbI B bubmmoreka [JOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Penrenue 3anau
113 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUI bubmuorexa [JOK
o Teme "DiekTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KontponbHas paboTa o Teme bubmuoteka [IOK
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTostHHBIN TOK. Y CITOBHS
115 CYIIECTBOBAHUS MOCTOSTHHOTO brbmmorexa LOK
yu https://m.edso00.1ru/233311b5
AJIEKTPUIECKOTO TOKA
bu6mmorexa [{OK
116 " .H S/1C
croumitkit Toka. Hanpsicettite 1t 31 https://m.edso0.ru/0839a115
17 3axon OMa a1 yyacTKa IeH. bubnnorexa [JOK
DIIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIIEHUS bub6mmoreka [IOK
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OIHOPOJHOTO MPOBOAHUKA OT €TI0
JJIWHBI U TUIOIIaAU IMOIIEPEUYHOIO
CCUCHUA

https://m.edsoo.ru/95fcdf51

119 VY enpHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmnorexa [JOK
Pemenne 3amau https://m.edso00.ru/437f8300
[TocnenoBarenbHOE, MapajuieIbHOE, but6mmoreka [JOK

120
CMEIIAHHOE COEINHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7¢07

121 Pacuét pa3BeTBIEHHBIX IEKTPUUECKUX bubnuorexa [JOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37

bu6mmoreka [IOK

122 | Pemenne sanas https:/m.eds00.ru/3881b469

123 Pabota snekTpuueckoro Toka. 3akoH bubmmoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢

bu6nuoreka [JOK

124 Pemenne sanas https://m.eds00.1ru/6761bf0f
MOIIIHOCTB 3IEKTPUIECKOr0 TOKA.

125 T . . BIICIIsIeMasl Ha bubmmorera [IOK

STLIOBAA MOTHHOCTE, BRI https://m.eds00.ru/99750a6f
pe3ucrope
bubnuoreka [JOK

126 Pemenne sanas https://m.edsoo.ru/eb72fc24

127 OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE bubnmnoreka [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af

128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubmuoreka [JOK
AIIEKTPUYECKOU 1IN https://m.edso00.1ru/221f40fb

bu6mmoreka [IOK

129 Pemenne sanas https://m.eds00.ru/3580b679

bubanoreka [JOK

130 MoIHOCTh UCTOUYHHKA TOKA nommorexa L

https://m.edsoo.ru/a0ae51d8



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

bu6mmorexa [IOK

131 K
OPOTKOE 3aMbliarue https://m.eds00.1u/546f5632
132 Konpaencarop B 1ienu nocToSSHHOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
133 Pemenue 3ana
HICHHAC SaAaT https://m.edsoo0.ru/4410cefl
134 Pemenue 3amau o reme "IlocTostHHBIIM bubnuorexa [HJOK
3JEKTPUYECKANA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "llocTossHHBIN bubmuoreka [JOK
ANEKTPUUECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIHI bu6mmoreka [IOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMaTH3alus 3HAHUH
137 o TeMe "I1oCTOSTHHBIN ITeKTPUISCKUI bubmorera [TOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponsHast pabora o Teme bu6numoreka [IOK
"TIoCTOSIHHBIN ANMEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpUYecKas MPOBOJUMOCTD
139 A3JIMYHBIX BEIIECTB. DJICKTPUUCCKUI bubmorexa [TOK
P Hl ' P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpoOBOAUMOCTD
DJIEKTPUYECKUI TOK B pacTBOpax U
bu6mmorexa [IOK
140 paciuiaBax 3JIEKTPOJUTOB. 3aKOHBI
https://m.edso0.1u/4b423491
®dapajes s AIEKTpoIu3a
bu6mmorexa [IOK
141 DJIeKTpUYECKUH TOK B razax. [1nazma
P https://m.eds00.1u/92d92{76
142 DIIEKTPUYECKHUI TOK B BAKyyMe. bubnuorexa [JOK
BakyymabIe TpHOOpPHI https://m.edsoo.ru/2E+160
143 DIEKTPUUYECKHI TOK B bubnuorexa [JOK
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MOJTyTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660

bubnuoreka [JOK

144 [TonynpoBoaHUKOBEIE TPUOOPHI
yip pHrbop https://m.eds00.1ru/83622200
DuU3NUECKU IPAKTUKYM I10 TEME
"M3mMepeHune cuiibl TOKa U HaIPsHKEHUS
B LIETIH TTOCTOSTHHOTO TOKA MPU MTOMOIIH
AQHAJIOTOBBIX U IIU(PPOBBIX
" bubmuorexa [JOK
145 W3MEPUTEILHBIX PUOOPOB" WIIH
" . https://m.edsoo.ru/5643eas56
3HAKOMCTBO C IU(PPOBOIA
nabopaTtopueii 1o ¢usuke. [Tpumepsr
u3MepeHus PU3NIECKUX BETUYUH IPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"
DU3NYECKUN TPAKTUKYM 110 TEME
146 "N3yueHne HepaBHOMEPHOTO ABUKEHUS bubmmoreka [JOK
C LIEJIBIO ONPENEIIEHUSI MTHOBEHHOM https://m.eds00.1u/f629215f
ckopocTH"
Pu3NUECKU IPAKTUKYM I10 TEME
"U3mepenune yCKopeHus pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
. " bubnuotexa [JOK
147 JBUKEHUHU 110 HAKIIOHHOM IJTIOCKOCTH
" https://m.eds00.ru/6960b6ef
nin "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKeHUN"
DuU3NYECKUH MPAKTUKYM 110 TEME
148 "H3MepeHune ycKopeHHsi CBOOOIHOTO bubnunoreka IIOK
nageHus" win "M3yuenue ABUKEHUs https://m.edsoo.ru/d1ea2402
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"
149 Pu3HUECKU IPAKTUKYM I10 TEME bubmuorexa [JOK

"N3yueHue nBUKEHUS Teja Mo

https://m.edsoo.ru/bef53514
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OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" win "MccnenoBanue
3aBHCHMOCTH NeproJia 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamerpos"”

150

®u3HUEeCKU NPAKTUKYM I10 TEME
"M3MepeHne paBHOJAEHCTBYIOIIEH CHIIbI
IpU JIBUKEHUH OpyCcKa MO HaKJIOHHON
mmockoctu" unu "[IpoBepka rMnoTe3bl
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKECHUS
OpycKa Mo HAKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"”

but6mmoreka [{OK
https://m.eds00.1ru/0b34db84

151

DuU3NYECKUN MPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIOPYTrOCTH, BO3HUKAIOIIHUX B MPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanuun” wnn "M3ydyenne
JBIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIETKUM
6J10K"

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

152

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue kodpuIeHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOAPPHUIIMEHTA
3aBucumocty Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
K03 purmeHToM TpeHus" uiu
"HN3yueHue IBUKEHUS Ipy3a Ha Baly C
TpeHueM"

bubmmorexa [IOK
https://m.edsoo.ru/b83b1607
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153

®u3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUd paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh
BpanieHus" wiu "KoHcTpynpoBaHue
KPOHILUTEWHOB U PaCYET CUIT
ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEIIA,
MMEIOIIETO TUIONIAlb ONOphI"

but6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

PuU3nYeCKUi MPaKTUKYM 10 TEME
"M3mMepeHne UMITysibca Tena Mo
TopMo3HOMY IyTu" uim "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOMIISI 1 MOLITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanre COXpaHeHUs
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiictun" unu "M3mepenune
KMHETUYECKOW PHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

DuU3NYECKUN TPAKTUKYM 110 TEME

"H3y4yeHne n30TepMUYECKOTO MpoIiecca

(pekoMeH0BaHO HCIIOIb30BAHHE
1 poBoit 1abopaTopun)" win

"N3yueHue n30X0opHOro mpoiiecca" uimn
"N3yuenue nzobapHoro nporecca’ win

"IIpoBepka ypaBHEHUS COCTOSTHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3NUeCKU IPAKTUKYM 110 TEME

"N3mepenue yaenbpHol TennoéMkoctu"

bu6nmoreka [IOK
https://m.edsoo.ru/2f2faa61
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nnn "HccnenoBanue mporecca
OCTBIBAaHHU BellecTBa" WiIn
"HccnenoBanue agnadaTHOrO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIEPATYPbI KUIIEHUS KUKOCTEN"

157

DuU3NYECKUH MTPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" Uin
"N3mMepeHue yaelbHOM TEII0ThI
riaBiaeHus Jbaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenune abCoOTHOM BIIaXKHOCTU
BO3/lyXa M OLIEHKa Macchl NapoB B
nometenun". Iamepenue

K03 puIeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3HUeCKU IPAKTUKYM I10 TEME
"HaGmronenue npeBpalieHus SHEpruu
3apSAYKEHHOI'0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4EeHHs CBETOAMOA" UIN
"N3y4yeHue MpoTeKaHus TOKa B LIETIH,
coJieprKalieil KoHaeHcaTop" uim
"Pacnipenenenue pasHocTH
NOTEHUUAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUN
KOHJICHCAaTOPOB"

but6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

Du3HUECKU IPAKTUKYM 110 TEME

bu6nuoreka [JOK



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

"UccmenoBanue CMEIIaHHOTO
COEIMHEHHUS PE3UCTOPOB" Min
"N3Mepenue yieabHOro
COTPOTHUBIICHHUS IMPOBOTHUKOB" HIITH
"HccnengoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKEHUS /IS JIAMITBI
HakajauBaHus"

https://m.edsoo.ru/2b179d98

DuU3NYECKUH MTPAKTUKYM 110 TEME
"HaGmronenue annekTpoiaun3a’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" wnu "HccnenoBanue

bubmuoreka [JOK

160
3aBUCHUMOCTH COIPOTUBIICHUS https://m.edsoo.1ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsiTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKHU Aroaa"
PesepBusblii ypok. O000111€HIE U
161 CI/ICTI;MaTI/BZpI/I}I 3HAHUH 110 TEME bubnnorexa LIOK
" Ll" https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsurblii ypok. O000111€HIE U
162 CI/ICTgMaTI/IBZ.IpI/IH 3HAHUH 110 TEME bubmmorexa ITOK
" " H https://m.eds00.ru/3149956b
JluHammka
PesepBHEIil ypok. O000IIIEHHE U
P P . bu6mmorexa [IOK
163 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME
" " https://m.edso0.1ru/0f9752ac
Crartuka TBEepAOro tena
PesepBuEblil ypok. O000IIIEHNE U
164 CI/ICTIe)MaTI/I?,ZpI/ISI 3HAaHHUH 110 TEME bubmorexa LHOK
" I " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpPaHEHHUs B MEXaHHUKE
165 PesepBHelit ypok. O600IeHHE U bubnmnoreka [JOK

CHUCTCMAaTUu3aluAa 3HAHWM 110 TEME

https://m.edsoo.ru/de148976
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"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

teopun"”
PesepBHrblil ypok. O00011I€HIE U
P P . bubmuorexa [JOK
166 CUCTEMATHU3AINI 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/Obcc77¢cl
Tepmonunamuka. TerioBbie MaITMHBI
PezepBHblit ypok. O0001IeHNE U
167 cucTeMaTu3alys 3HaHUH 110 TeEME 1 bu6nmoreka [IOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBblie Iepexoan"
PesepBHEIil ypok. O000IIIEHHE U
168 CI/ICTEM&TI/ISZPI/ISI 3HAHUH 110 TEME 1 bubmmorexa ITOK
" H " https://m.edsoo.ru/f2381¢c0c
DneKTpuYecKoe noie
PesepBHEIil ypok. O000IIIEHNE U
P P . bubmmoreka [{OK
169 CHUCTEMAaTH3aLMsI 3HaHUH 110 TEME 1
" B . " https://m.edsoo.ru/3cae6dal
ITocTOSTHHBIN EKTPUUECKUIA TOK
PesepBurblil ypok. O000111€HIE U
170 CI/ICTI;MaTI/BZpHﬂ 3HaHUH 10 TEME 1 bubmorera [TOK
" I " https://m.edsoo.ru/cc7681d4
Toku B pa3nmuyHbIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
BzaumopeiicTBre MOCTOSTHHBIX

1 MAarHuTOB ¥ IIPOBOJHUKOB C 1 bubnuorexa [JOK
TOKOM. MaraurHoe mnoue. https://m.edsoo0.ru/487a8593
I'nnore3a Amnepa
Bexrop MarHUTHOM MHIYKIUU.

) [TpuHIMI cynepno3unun | bubnnorexa [JOK
MarHuTHBIX noseu. Jlunun https://m.edsoo.ru/4clabecb
MarHUTHOM MHIYKIIMH

3 MarnuTtHO€E noJjie IPOBOJHUKA C | bubnmoreka [JOK
tokoM. OneIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnuoreka [IOK
MOy J1b https://m.edsoo.ru/26d9cSba

bu6mmorexa [JOK

5 Pemenue 3anau |

A https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa Amriepa.
6 DNEKTPOU3MEPUTETLHBIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ad7718d7
npudOpbI
Cuta JlopeHua, e€ HanpaBJIeHUE U

; MOAYJb. J[BH>KEHHE 3apsKEHHOM 1 bubmuorexa [JOK
YaCTULBI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MarHuTHOM MOJIe

8 Pemmenue 3agau 1 bu6mmoreka [IOK



https://m.edsoo.ru/487a8593
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https://m.edso00.ru/504e98c7

bu6mmoreka [IOK
9 Pa6 JI
aboTa CHIHT S0peHia https://m.edsoo.ru/d518bedb
bu6mmoreka [JOK
10 P
CHICHHE Safat https://m.eds00.1u/93617bd9
MarauTHoO€ 1oJjie B BEIIECTBE.
11 deppoMarseTuky, napa- u bubmmorera [TOK
PP > 11ap https://m.eds00.ru/30ff9608
JIHaMarHeTUKU
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumenenne bubmorexa HOK
PP P https://m.edso0o.ru/0b58190a
dbeppoMarHeTHKoOB
13 Pemenne 3aa4 1o Teme bu6munoreka [JOK
"MaruuTtHoe 1moJie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3anay o teme bubmuoreka [JOK
"MaruurtHoe moJie" https://m.edsoo.ru/41c4ae8a
SIBiieHME HIEKTPOMArHUTHOM
15 naaykauu. [Totok BekTopa bubmorera [TOK
AYKH N p https://m.edsoo.ru/b3efa0c1
MarHUTHON MUHIIyKIIUU
bu6mmorexa [IOK
16 6)1(®
JAC my i https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHuTHOMN bubnuorexa [JOK
uHaykiuu Papanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anexkTpudeckoe mnoiie. bubnuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnnorexa [JOK
IIPOBOJHHUKAX https://m.edso0.ru/0235¢c02
b K
20 Permrenue 3agau nomorexa LO

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bu6mmorexa [{OK

21 IT JI
PapuiIo JieHHa https://m.edso0.ru/bbc22726
NunyktuBHOCTH. Karyika
22 WHIYKTABHOCTH B IICITH bubmorexa HOK
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOT'O TOKa
7 SBnenune camonuaykimu. 3/C bubmmoreka [JOK
CAMOWHIYKIIAN https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOTO MOJIst
24 KaTYIIKH C TOKOM bubmorexa HOK
Y ' https://m.edsoo.ru/b3c0ad11
DIIEKTPOMArHUTHOE T0JIe
bubmuoreka [JOK
25 P
CHLICHHE 3a]1atd https://m.edsoo.ru/88t69d2b
O0001IeH1E U CHCTEMATH3AIUS
26 3HAHUU I10 TEME bubmorexa LHOK
" " https://m.edsoo.ru/76484025
DNeKTpoANHAMUKA
7 KonTponbhas pabota no teme bubnuorexa [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema.
28 CBo0OoaHbIE KOJIEOAHUS bubmorexa LOK
A ’ https://m.edsoo.ru/7c1db385
["apMoHnyeckue KoedaHus
Kunematnueckoe u
29 MHAMHYECKOE ONMCAaHNE bubmotexa [IOK
A . https://m.edsoo.ru/87¢e9498
KoeO0aTeIbHbIX ABMKEHHI
DHEpPreTU4eCcKOe OMUCAHUE.
BrIBOJI TMHAMUYECKOTIO OITMCAHUS
. bubmnoreka [JOK
30 TapMOHHYECKHX KOJIeOaHUH U3 HX

SHECPIreTUUCCKOTO U
KHMHEMATHYCCKOI'O OITMCaHMUA

https://m.edsoo.ru/e3¢99692
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bu6mmorexa [{OK

31 A OaHuii
MILIHTY 2 1 asa konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
[Tepnom MambIX CBOOOTHBIX
1 KoJIeOaHHMI MaTeMaTHYCCKOTO bubnuoreka [JOK
MasiTHUKA. [leproa cBOOOTHBIX https://m.eds00.1ru/e0399319
KOJICOAHUH MPY>KUHHOTO
MasiTHUKA
3aryxaromye KojaeOaHusl.
33 BriayxaeHuble KolleOaHus bubmmorexa [IOK
YA ’ https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmorekxa [IOK
34 A 0
BTOKOTIChAHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c¢5
Ypok-koH(pepeHmsa
36 "I\I/)[exaHHq(zciHe KoieOaHus B buGnnorexa [IOK
" https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTAX
O0001IenrEe U CHCTEMATH3AIUS
37 3HaHui o TeMe "MexaHu4decKue bubnnorexa [IOK
. https://m.edsoo.ru/eb84182f
KoaeOaHus
18 DNEeKTPOMAarHUTHBIE KOJICOaHMUS. bubnnorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb
19 aMIUIATYIBI 3apsiia KOHAEHcaTopa bubnuorexa [JOK
C aMIUIUTYIOM CUJIbI TOKA B https://m.eds00.ru/093f9af1
KOJIE0ATEILHOM KOHTYPE
40 3aK0H COXpaHEHUs YHEPTUH B bu6mmoreka [{OK
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UIeaIbHOM KOJIeOATEIILHOM

https://m.edsoo.ru/d1e2d543

KOHTYypE
3aTyxarolue 31eKTPOMarHuTHbIE
41 KOJI};6aHI/I$I. BBIHy)KI;[eHHBIe bubnnorexa [IOK
https://m.edso0.1u/5¢668619
3JICKTPOMArHUTHBIE KOJICOAHMs
IIepeMeHnHsbli TOK. Pe3uctop u
42 KOHJICHCATOp B LEIHU bubmmorexa [IOK
https://m.eds00.ru/84836152
MEePEMEHHOTO TOKa

43 Karymika WHIyKTHBHOCTH B LIETIH bubnuorexa [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af

44 3akon Oma aJi 3JIEKTPUIECKOM bubnmoreka [JOK
LETN IEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh NEPEMEHHOT0 TOKA.

45 AMIITUTYTHOE U IEUCTBYIOLIEE bubnuorexa [IOK
3HAYEHUE CUJIBI TOKA U https://m.edsoo.ru/lcac6cdc
HaIPSKEHUS

46 Pe3onanc B 351eKTpUUECKON LIeTH bubnnorexa [IOK

https://m.edsoo.ru/087506df
bu6mmoreka [JOK

47 Pemerre 3axas https://m.edsoo.ru/al 6836a4
Wneanwbubiil TpanchopmMaTop.

43 IIpousBoacTso, nepenaya u bubnuoreka [IOK
NOTPEOJICHUE IIEKTPUUCCKON https://m.edsoo.ru/f97418ae
SHEPTrUu
DKOJIOTUYECKUE PUCKU ITPU

49 IIPOU3BOJICTBE JIEKTPOIHEPIUU. bubnmuorexa [JOK

Kynbrypa ucnonb3oBaHus
3JIEKTPO’HEPIUH B TIOBCEAHEBHOM

https://m.edsoo.ru/a6f74d93
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KHU3HU

50 Pemenue 3amau bubnnorexa [IOK
g https://m.edsoo.ru/ee6677ed
Bbu6mmoreka [JOK
51 P
CHICHHE 3a/1a1 https://m.edsoo.ru/7cab59{8
O00011IeHNE U CUCTEMATHA3ALIMS
52 3HAHUHU II0 TEME bubnnorexa [IOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHBIE KoJieOaHus"
Mexannueckue BOJIHBI.
53 XapaKkTepPUCTUKU MEXAaHUYECKUX Bubmorexa OK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXAaHUYECKAX BOJIH Bubmorexa TOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. A4paKTCPHCTHKH 3ByKa https://m.edsoo.ru/138b609
HNudbdpa3Byk U yIbTpa3ByK.
56 I (ipOBoz 3a ySISHEI:HI/Iey bubnnorexa [IOK
Y i‘p https://m.edsoo.ru/7380038f
OKPY>KaIOIIECH CpeIbl
bu6mmoreka [JOK
57 P
CHLICHHE 3a/1a https://m.edsoo.ru/cfd918bf
DJIEKTPOMArHUTHBIE BOJHBI.
58 N3nyyeHne diieKTpoOMarHuTHBIX Bubmorexa OK
y P https://m.edsoo.ru/714e5dbl
BOJIH
DHeprus JEKTPOMArHUTHBIX
59 BoJiH. CBolicTBa bubmorexa LIOK
) https://m.edsoo0.ru/d01b818¢
3JIEKTPOMArHUTHBIX BOJIH
60 [[Ixana 31eKTPOMarHUTHBIX BOJIH. bubnuorexa [JOK

HpI/IMCHCHI/Ie QJICKTPOMAriuTHBIX

https://m.edsoo.ru/49bel19e
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BOJIH B TCXHUKE U 6I)ITy

HpI/IHI_[I/IHBI PaaruoCBA3U U
TCIICBUACHNA. Pannonoxaum{.

bubmuoreka [{OK

61
DIEKTPOMarHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f118
OKPYXaIOIIEeH Cpeabl
2 KonTtponbHas pabora o teme bubnuoreka [IOK
"Konebanus u BOTHBI" https://m.edso0.1u/4f7985a0
63 Cgert. 3aKOH MPSIMOJIMHEHHOTO bubnuorexa [JOK
pacIpoCTpaHEHUS CBETA https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHUsI CBETa
65 Otpaxenue cgera. [lnockoe bubnnorexa [JOK
3epkaino. Cdepudeckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera.
AOCONIOTHBIN U OTHOCUTEIIBHBIN
66 MOKa3aTellb MPEIOMIICHHUS. bubnuoreka [IOK
[TomHOE BHYTpEHHEE OTpAKEHUE. https://m.edsoo.ru/be2e55¢cd
[IpenenbHbli yroma noaHoro
BHYTPEHHETO OTPaKEHUS
Pemenune 3ai1ay Ha npUMeHEHUE
67 3aKOHOB OTPAXEHUS U bubmmorexa [TOK
P https://m.edsoo0.ru/49d830a9
MpeJIOMJICHUS CBETA
Xon xyded B npuzMe. Jlucnepcus
Y pv A P bu6mmoreka [IOK
68 cBera. CloxHBIN cocTaB 0esoro
https://m.edsoo.ru/d8elc3be
cBeta. LlBer
69 JIunzpl. ®OKyCHOE pacCTOsIHUE U bubnmoreka [JOK

OIITHUYCCKasA Cujia JIUH3bI

https://m.edsoo.ru/60441359
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[TocTpoenue n3odpaxeHuii B

70 JIMH3aX U UX CUCTEMaxX bubmorexa HOK
’ https://m.edsoo.ru/bb53b1d5
VBenuueHue JINH3EI
Pemenue 3agau Ha mocTpoeHue
71 A300paKEeHUN, TOTYYaEMBIX C bubmorexa LIOK
P i y https://m.edsoo.1u/5a868109
IIOMOIIBIO JIMH3
72 I'na3 kak onruueckass cucreMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 o I/IMeHI/IMOf:[TI/I re(l))MfatT MYECKOU bubmorexa LIOK
p p https://m.edsoo.ru/cd174al10
OIITUKH
74 CKOpOCTb CBETA U METOBI €€ bubnnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
5
7 Aucnepens ceera https://m.edsoo.ru/lel6ecbe
bu6mmoreka [JOK
J4|
76 HTeppepeHLus caeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbBIE HCTOYHUKH.
77 VcnoBus HaOIIOEHNS bubmorexa LHOK
A https://m.edsoo.ru/c6416d48
MaKCUMYMOB 1 MUHMYMOB
bu6mmorexa [JOK
8 P
7 CLICHHC 3a/1at https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
II
7 pUMEHCHHE HHTep(epeHLIn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80
Jugpaxips ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeéTka. bubnuoreka [IOK

VYcioBue HAOMIOAEHUS TJIABHBIX

https://m.eds00.ru/f998d964
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MaKCUMYMOB

82 Pewenne 3anau Bubmmorexa LIOK
https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.eds00.ru/e9890fe9
bu6nmoreka [JOK
84 Pemerre 3axa< https://m.edsoo0.ru/c56¢8158
85 CBeToBbI€ SIBIIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.1ru/0b36363d
26 O06o001IeHre U CUCTEMAaTU3 AL bubmuoreka [JOK
3HaHu# o teme "OnrTuka" https://m.edsoo.ru/8a14748b
27 Kontponbhas pabota no teme bubnuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1pl MPUMEHUMOCTH
28 KJIaCCUUECKOM MEXaHUKH. 3aKOHEI bubmnoreka [IOK
JJIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTENIbHOCTH
[locTynats! cienuanbHON Teopun bubnuorexa [IOK
89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOM
uHtepBall. [IpeobpazoBanus
90 Jlopenua. YciaoBue NpUYMHHOCTH. bubnunoreka [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJICHNE
BPEMEHHU U COKpAIIICHUE JTTHHBI
91 DHeprusi U UMITYJIbC bubnnorexa [JOK
PEIATUBUCTCKON YaCTULIBI https://m.edsoo.ru/853a64fc
92 CBs3b MaCChI C SHEPTUEH U bubmuoreka [JOK
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HMITYJIbCOM PEISATUBACTCKON
YaCTHULIBI. DHEPIHsl MOKOS

https://m.edsoo.ru/b6258ffa

PaBHOBecHOE TEIIOBOE

bubmuoreka [{OK

93 U3JIy4YEHNUE https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
4 3aKOH cmelleus Buka https://m.edsol_.[m/ 1511752
95 I'nnotesa M. [linanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnnorexa [HOK
96 DHEpTHT M UMY TLC GOTOHA htms://m.edsogru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuorexa [JOK
CroneroBa. 3akoHbl hoTorhdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DiHIITEHA 17151
98 dotorpdexra. "Kpacnas bubmorexa HOK
rpammma” hoTod(deKTa https://m.edsoo.ru/01ef4556
99 Hasnenue ceera. OnbiTh I1. H. bubmuoreka [JOK
JlebGenepa https://m.edso0.ru/64b41966
. bubmuoreka [JOK
100 BoHOBEIE CBOMCTBA YaCTHIL " s://m.edSO(I)_.[m/fS%fcec
Bounsl ne bpoins. JlnuHa BOIHbI
101 ne bpoiins u pasmeps! o0nactTu bubnuorexa [IOK
JOKAJIM3ALHH IBUKYLIEHCA https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckynsipHo-BOIHOBOM bubnuoreka [IOK
Iyajin3Mm https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnnorexa [JOK
KpuUcTaJjiax https://m.edsoo.ru/30dbal8¢c
104 Crenuduka u3mepeHuii B bubmmoreka [JOK
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Mukpomupe. COOTHOLICHUS
Heonpenenéunocteit [elizendepra

https://m.edsoo.ru/65783dec

bu6mmoreka [JOK
105 Pemerme rpaguieckix saxad https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK

106 Peuerie pacuCrHpIx saxad https://m.edsoo.ru/ee9b3182
KonTponbHas pabora no Temam:

107 "Ocnosel CTO", bu6mmoreka [{OK
"KopnyckynsipHO-BOJITHOBO# https://m.edsoo.ru/c3de891a
Jyanusm"

OMBITHI 110 UCCIIEIOBAHUIO
108 ctpoenus aroma. [Imanerapuast bubmmorexa [IOK
https://m.edsoo.ru/312b750a
Mozenb atoma Pesepdopaa
bu6mmoreka [JOK

109 Hoctyxarsi bopa https://m.edsoo.ru/404dfa9a

110 Buas ciektpoB. CriekTp ypoBHE# bubnmnoreka [JOK
SHEPTUU aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYKJIEHHOE bubnuoreka [IOK
H3Iy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢

bu6mmorekxa [JOK

12 Jlasep https://m.edsoo.1u/2288a0c4
Hyxnonnas moaens sapa

13 ['eitzenOepra-MBanenko. 3apsa u bubnuorexa [JOK
MacCcOBO€ YMCIO sAapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTD
3aKOuH PaAMOaKTUBHOTO pacmaja. Bu6morexa [IOK

114 CBolicTBa HOHU3UPYIOIIETO

H3JIYUCHUA. Bnusuue

https://m.edsoo.ru/aab98bef
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PAAOAKTUBHOCTH HA KHMBBIC
opranu3msl. [lozumerpus

DHeprust CBSA3HM HyKJIOHOB B si/Ipe.
Snepubie cunbl. Jlepext macco
anpa. SinepHsle peakuum.

bubnmoreka [JOK
115 Snepusie peaktopsl. [Ipobiaemsr httns://m.edsoc])_.[ru/ffl758d0
YIPABISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKUE aCIIEKThI
pa3BUTHSA SACPHON SHEPTrETUKHU
MerTonbl perucTpanuu u
HCCJICIOBAHMS DJIEMEHTAPHBIX
yactull. OyH1aMeHTaJIbHbIE
116 B3aUMO/JICCTBUSI. baproHsl, bu6mmorexa [IOK
ME3O0HBI U JIENITOHHI. https://m.edsoo.ru/lac08aSb
[IpencraBnenune o CrangapTHOU
Mozenu. KBapk-TiitooHHast MOJIEb
aJpOHOB
®du3zuka 3a npeaenamu
CranpaptHoit mogenu. Témuas
117 MaTepus U TEMHasi DHEPIHUs. bubnmorexa LIOK
I https://m.edsoo.ru/c026fd37
EnuHCTBO GU3NYECKON KApTUHBI
Mupa
118 Otansl pa3BUTHS ACTPOHOMUH. bubnuorexa [JOK
3HaueHUe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3HKHU
119 JUIsL 0OBSCHEHUS IPUPO/IBI bubnnorexa [JOK
KOCMHYECKHUX 00BEKTOB. MeTo bl https://m.edso00.ru/39¢44028
ACTPOHOMHUYECKHUX HUCCIEA0BaHUIN
120 CoBpeMeHHbIE ONTUYECKUE bubnnorexa [IOK



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
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TEJIECKOTIBI, PAINOTEIECKOTIHI,
BHeaTMoc(epHast acCTpOHOMHS

https://m.edsoo.ru/4877aale

Bun 38é3nnoro neba. Co3sesnus,

121 SIpKHE 3BE3/bI, INIAHETHI, UX bubmorera [IOK
P AL, i https://m.edsoo.ru/aac588eb
BUIUMOC JIBIDKCHUE
Conneunas cuctema. ColHIE.

122 CosiHeUHasi aKTUBHOCTb. bubmuoreka [JOK
Ucrounuk sueprun CosHua u https://m.edsoo.ru/22748eb4
3BE3 ]
3BE31IBI, UX OCHOBHBIC

123 XapakTepUCTUKU. luarpamMma bubnuoreka [IOK
"CIIeKTpaNIbHBIN KJIACC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOM bu6mmoreka [IOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE NPECTABICHUS O
125 MPOUCXOXKICHUH B IBOJIIOLIUH bubmmorera [JOK
P Her B https:/m.edso0.ru/d09dad94
CouHiia 1 386311 DTallkl )KU3HU
3BE3]
Mnineunsiii [IyTe — Hama
bu6mmoreka [JOK

126 T"anaktuka. THITBEI TaJJaKTHK.

. https://m.edsoo.ru/7cd10a0a
UéEpHbie IbIPHI B iApax rajlaKTUK
Bcenennas. Paciuupenue

127 Bcenennoii. 3akon Xa00i1a. bu6nmoreka [JOK
Teopus bosbuioro B3peIBa. https://m.edsoo.ru/3dbdf0d2
PennkToBoe n3nydyeHue

bu6mmoreka [JOK
128 MacimtabHasi CTpyKTypa 1

https://m.edsoo.ru/ce234633
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Bcenennoii. MeTtaranaktuka

129

Hepeménnsie npooiaembl
aCTPOHOMHUU

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKUN TPAKTUKYM 110 TEME
"HccneqoBaHnue MAarHUTHOTO MOJIA
IMOCTOSSHHBIX MAarHUTOB'" MJIN
"UccnenoBaHue CBOMCTB
dbeppomMarHeTUKoB" UIN
"UccmenoBanue ACHCTBHS
MOCTOSTHHOT'O MarHUTa Ha PamMKy C
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

DuU3NUECKUN IPAKTUKYM I10 TEME
"N3mepenue cuipl AMiiepa uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJIbl TOKa'" WU
"OmnpeneneHre MarHUTHON
MHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Ammepa"

Bbub6muoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBaHue sSBICHUS
3JIEKTPOMArHUTHON MHIYyKIMU"
unu "OnpeneneHue HHAYKIUNA
BUXPEBOTO MarHUTHOTO MOJIs"

https://m.edsoo.ru/c36658da

133

PuU3HYECKUHN IPAKTUKYM I10 TEME
"HccnenoBaHue sBJICHUS
camouuaykiuu'" wim "COopka
MOJIEJIN EKTPOMATHUTHOT O
reseparopa"

bubmnoreka [IOK
https://m.edso00.ru/b8fb6391

134

PuU3HYECKUN IPAKTUKYM 110 TEME

bu6mmorexa [IOK



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"U3mepenune neproa CBOOOTHBIX
KoJIe0aHUI HUTSHOTO U
MPY>KMHHOT'O MasiTHUKOB"

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

135

DuU3HYECKUN IPAKTUKYM 110 TEME
"[IpeoOpa3zoBanue SHEPTUU B
NPy XKUHHOM MasiTHUKE"

bu6muoreka [JOK
https://m.edsoo.ru/a28026bd

136

Du3NUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa Yepe3 MOCIIe10BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop” win
"UccnenoBanue paboThI
MCTOYHHMKOB CBETA B LIETIH
MepEMEHHOTO TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

®u3HYECKU IPAKTUKYM I10 TEME
"N3yueHne nmapamMeTpoB 3ByKOBOM
BOJIHBI"

Bbu6moreka [JOK
https://m.edsoo.ru/b100661a

138

Du3NUECKU IPAKTUKYM I10 TEME
"N3mepeHue nokasarens
MPEJIOMJIEHUS CTEKIIA" WIIH
"TTorydyeHne n300paxxeHus B
CUCTEME M3 ILUIOCKOTO 3epKala U
JUH3b"

Bbu6mmoreka [JOK
https://m.edsoo.ru/42569¢eal

139

PuU3HYECKUHN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYyCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMepe KUAKUX
nuH3)" wm "3mepenne
(OKYCHOTO paccTOsTHUS

bu6mmoreka [IOK
https://m.edso00.ru/b879fb3f
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pacceuBaronux JUH3"

140

DuU3HUECKU IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEpEPEHIINN U TTOJIIPU3AINN
cera”

bubmuoreka [{OK
https://m.edsoo.ru/8b7ac737

141

Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U
SHEPIUU PESITUBUCTCKUX YaCTHUIL
(o dororpacdusim Tpexos
3apsKEHHBIX YAaCTHUI] B MATHUTHOM
nosie)"

bubmuoreka [JOK
https://m.eds00.ru/63756¢47

142

DuU3NUECKUN IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM I lnanka
Ha OCHOBE HMCCJIEIOBAHUS
dororddexra" wim
"HccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA YE€PEe3 CBETOAMUO OT
HanpspKkeHus"

Bbub6muoreka [JOK
https://m.edsoo.ru/eb916{82

143

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOIO
BOZIOPO/Ia U U3MEPEHUE
nocTossHHOM Punbepra”

Bbu6moreka [JOK
https://m.edsoo.ru/ec651eb8

144

PuU3HYECKUHN IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa C HCTIOTB30BAHUEM
nozumetpa" win "M3ydyenue
MOTJIONICHUSI OeTa-4yacTHII
aroMUHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6be



https://m.edsoo.ru/8b7ac737
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https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

145

®u3HUeCKU IPAKTUKYM I10 TEME
"HaOaromenus 38634400 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH /ISl OTIpeACTICHUS
[IOJIOKEHHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro nosynapus
U sSipKue 3BE3MBI" WITN
"HaGmronenus B Teneckon JIyHsl,
TJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOILIEHHI"

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

146

O0001IeHNE U CHCTEMATH3ALIH
3HaHUU. Ponb pu3uku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON 1
ATUYECKOH chepax IesaTeTbHOCTH
YyeJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o001eHre u cucTeMaTU3aIus
3HaHui. Poib 1 MecTo Gpu3nuku u
ACTPOHOMHUU B COBPEMEHHOM
HAYYHOM KapTUHE MHpa

bu6mmoreka [{OK
https://m.edsoo.ru/18f19f7¢

148

O06001IeHne U CUCTEeMaTH3AIUS
3HaHui. Ponb usnueckoit reopun
B ()OPMHUPOBAHUU TIPEACTABICHUIN
0 (hu3uYEeCcKON KapTUHE MUDA,
MecTO (pU3MUECKOM KapTUHBI MUpPa
B 00I1IEeM psiZly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

bu6mmoreka [{OK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MPEJCTABICHUI O MPUPOJIE

O000111IeHrE U CUCTEMATU3ALIHS

bu6mmoreka [JOK

149
3gaHu# o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0600I11IeHNE U CUCTEMATH3AIMS bu6mmoreka [IOK
3HaHu# 1Mo TeMme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMATU3ALIIHUS bubmuoreka [JOK
3HaHMUH o Teme "JImHamMuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATH3ALIUS
N " bu6mmoreka [JOK
152 3gaHu 1o teme "CraTuka
" https://m.edsoo.ru/3cca482¢
TBEPJIOTO Tesa
O00011eHrEe U CUCTEMAaTU3 AL
N " bu6mmoreka [IOK
153 3HAHUH 110 TeMe "3aKOHEBI
" https://m.edsoo.ru/32a4d1a0
COXPAaHEHUS B MEXaHHUKE
O0001IeHre U CUCTEMAaTU3 AL
154 3HaHUU 1o TeMe "OCHOBBI bu6mmoreka [IOK
MOJIEKYJIAPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNEe U CUCTEMAaTU3ALIHS
155 3HAHHUH 110 TeMe bub6mmoreka [IOK
"Tepmonunamuka. TernoBsie https://m.edsoo.ru/c63f7¢10
MAaIIuHE"
O00011IeHNE U CUCTEMATHA3ALIMS
156 3HaHU# 1o TeMe "ArperaTHbie bubnmoreka [JOK
cocToSHUS BenlecTsa. Pa3oBEIe https://m.edsoo.ru/1d36b5bl
nepexoanr"
O00011IeHNE U CUCTEMATHA3ALIMS
. " bu6mmoreka [JOK
157 3HaHUH 10 TeMe "DIEeKTpUYECcCKoe

mose"

https://m.edsoo.ru/3bf0def9
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O0001IEHNE U CUCTEMATHA3ALIMS

bubmnoreka [IOK

158 3HaHui 1o TeMe "[locToAHHBIN
SIeKTpHYECK TOK" https://m.edsoo.ru/71453ee6
O06o001IeHre U CUCTEMATH3AIIHS Eut6 oK

159 3HaHui o Teme "Toku B nbmorexa L
pa3THIHBIX cpeax” https://m.edsoo.ru/3d40077a
O06o001IeHre U CUCTEMaTH3 A Bt OK

160 3HAHUM Mo Teme "MarnutHoe uomorexa L
Hone" https://m.edsoo.ru/3b4c06ae
PesepBHbIii ypok. O6001ICHNE H

161 CHCTEMAaTH3alMS 3HAHUH T10 TEME bubmmorexa [IOK
I EKTPOMATHHTHAS HHTYKIHs" https://m.edsoo.ru/053e2248
PesepHbIii ypok. O60011eHNE H

162 cHUCTeMaTH3alus 3HaHUH 110 TEME bubmmorera [TOK
"MexaHntecKie Koneams” https://m.edsoo.ru/d6310bfd
PesepBHeIit ypok. O600IICHHE 1

163 CHCTeMaTH3aIlns 3HaHUH 110 TeMe buGnnorexa [IOK
" eKTPOMATHUTHBIE KoneOanus" https://m.edsoo.ru/5e2bb83d
PesepBHsiit ypok. O6o00IeHHE U

164 CHCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHn4eCKHe 1 https://m.edsoo.ru/96a7a2dd
3JICKTPOMArHUTHHIC BOTHBI"
PesepBHeiit ypok. O6o0eHue 1

165 CHUCTeMaTH3aIlvs 3HaHUH 110 TEMe bubnnorexa [IOK
"Orrrua" https://m.edsoo.ru/52ad 1603
PesepBHbIil ypok. O6001IeHNE 1

166 CHCTEMAaTH3alUS 3HAHUH T10 TEME bubmmorera [IOK

"OcnoBsr CTO"

https://m.edsoo.ru/5beclc65
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Peseprubiil ypok. O6001eHuE U

167 cHUCTeMaTH3alMs 3HaHUI 110 TEME 1 bu6mmoreka [IOK
"KopnyckynsipHO-BOJIHOBO# https://m.edsoo.ru/f7¢59d38
ayanusm"

PesepBHeIit ypok. O600ICHHE 1
P P . bubmuoreka [JOK

168 CHCTEMaTH3alMsl 3HAaHUH 10 TeMe 1

" " https://m.edsoo.ru/1f511654
®dusuka atoma
PesepBHeiit ypok. O6001IeHHE U

169 CcHCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [JOK
"®u3nKa aTOMHOTO s/Ipa U https://m.eds00.ru/905¢5¢e0
3JIEMEHTaPHBIX YACTHIL"

PesepBHelit ypok. O6o01eHue 1
P P ?l bubmuoreka [JOK

170 CHUCTeMaTH3aIlvs 3HaHUH 10 TEMe 1

" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpO(U3NKU
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBATh HAa MpUMeEpax pojib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOICH

10.2

VYuuThIBaTh TpaHHULBl HPUMEHEHUS H3YYEHHBIX (GU3NYECKUX MoJelnei:
MaTepHalibHas TOUKa, MHepIHaabHas CUCTEMa 0TCUETa, a0COIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOACIIA CTPOCHHUS I'a30B, KUIAKOCTEH U TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUYECKHUM 3apsil — IPHU PeLICHUH (PU3NIECKUX 3a/1a4

10.3

PacnoznaBats pusnyeckue siBjeHuUs (IIPOIecchl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUECKONH TEOpUU  CTPOCHUS
BEIIECTBA U OJJIEKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOEe JBUKEHHE, CBOOOJHOE TMaJeHHE Tell, MABM)KEHHE I10
OKpPY’KHOCTH, HMHEpLHMA, B3auMmojeiictBue Tei; auddysus, OpoyHOBCKOE
JIBIKEHUE, CTPOCHHUE KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWM), TEIUIOBOE pPABHOBECHE, HCIIApPEHUE,
KOHJICHCAllKs, IIaBJICHUEe, KPUCTAJUIU3allMsl, KUIIEHUE, BIaXXHOCTh BO3/lyXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU ero HarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b
MeX1y HapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; dIEKTPU3aLus Tell,
B3aMMOJICICTBHE 3aps/I0B

10.4

OnwuceBaTh MEXaHUYECKOE JBIKEHHUE, UCIONB3Ys (PU3NUECKUE BEITHMYMHBL:
KOOpPJIMHATA, MMyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUIIA,
UMIyJbC TeEJla, KHUHETHUYECKass DHEPrus, NOTCHLUUAIbHAs DJHEPrusd,
MexaHuueckass paboTa, MexaHW4ecKass MOUIHOCTb, IpU  ONHCAHUU
NPaBUIbHO TPAKTOBaTh (PU3MYECKUN CMBICT HCIOJIb3YEMBbIX BEIMYMH, UX
0003HaYeHUsT M EAMHUIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(GU3UUECKyI0 BETMUMHY C IPYTHMHU BEIUYMHAMU

10.5

OmnuceiBaTh M3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBHIC SIBICHHA,
UCTIONB3Yys (PU3NYECKUE BEIMYHMHBL: JAaBJICHUE ra3a, TEMIIEPaTypa, CPeaHss
KUHETUYECKast SHEPrus Xa0THYECKOTO JIBYDKCHUS MOJIEKYL,
CpEIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII SHeprus, pabora rasa, KO3(pQHUIMEHT IOJIE3HOTO ACUCTBUSL
TEIUIOBOTO JABHUTATENsl; TPU OMMCAHUU MPABUIBHO TPAKTOBATH (DU3NUECKUN
CMBICJI MCIIOJB3yEeMbIX BEIMYUH, UX OOO3HAYCHMS W €AMHHUIBI, HAXOJIUTh
(GopMyIIBI, CBS3BIBAIOIIME TAHHYIO (DU3WYECKYIO BEIUYHUHY C APYTUMH
BEJIMYHHAM

10.6

OnuchiBaTh  HU3yYEHHBIE  JJIGKTPUUECKUE  CBOMCTBAa  BEIIECTBA U
AIIEKTPUYECKUE SBICHUS (TIPOIECCHI), UCTONB3Ys (hU3MUECKUE BEIUIHHBI:




AIIEKTPUYECKUI 3apsl, JJIEKTPUYECKOE II0Jie, HANpsLDKEHHOCTh IO,
MOTEHLMAN, Pa3HOCTh MOTEHIMAIOB; NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh
(bu3nYECKUl CMBICIT HCTIONIb3yEMbIX BEIMYUH, UX 0003HAUCHUS U €AUHMUIIBI;
yKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMH BETHYHHAMHU

10.7

AHAJIU3UpPOBATH (1)I/ISI/I‘I€CKI/IG MMpOoLCCChbl U ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘I€CKI/IG
3aKOHbl M TMPUHIUIBL: 3aKOH BceMHupHOro TtsaroteHus, I, II u Il 3akonsl
HploTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOH SHEpPIruu, 3aKOH COXPAHEHUS
UMITyJ1bCa, MPUHLIMII  CYNEPHO3ULMM CWJI, TNPUHIMI  PABHONPABUS
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEILECTBA, IAa30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou,
HCpBLIfI 3aKOH TCPMOAMHAMHKHU, 3aKOH COXpPAaHCHHUA JBJICKTPHUYCCKOI'O
3apsna, 3akoH KysoHa; mpu 3TOM pasiauyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOEe BBIPAXKEHUE M yCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TNPUHUUIBl JEUCTBUS MAallUMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3inuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

BhIMONHATE IKCHEPUMEHTHI MO HCCIEAOBAaHUI0 (DU3MUECKHUX SBICHUA U
MponecCcoB € UCIOJb30BAHUCM TIPSAMBIX U KOCBCHHBIX H3M€peHHI>'I; IIpu 5TOM
dbopMynpoBath npobiemy (3agady) ¥ TUIOTE3y YIEOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 00OPYIOBaHHUS, TIPOBOIUTE OTIBIT
1 GOpMYJIPOBATH BBIBOJIBI

10.10

OcymiecTBasATh NpsIMble M KOCBEHHbIE M3MEpEHUs! (DPU3NYECKHX BEIUYUH;
Py 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXIY (PU3WYECKUMH  BEJIMYMHAMH  C
UCIIONB30BAaHUEM TPSAMBIX H3MEpPEHUH; TpU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOJYyYEHHOW  3aBUCHUMOCTHU
GuU3MYECKUX BENIWYUH B BUAEC TAOIMIl W TpaduKOB, AeJIaTh BBIBOIBI IO
pe3ynbTaTaM UCCIICIOBAHHUS

10.12

Cobumoath paBuiia 0€30MaCHOTO TPYAa MPHU MPOBEJICHUH HCCIICIOBAHUI B
paMKax y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKON M MMPOSKTHON
NESITEIbHOCTH € HCIOJB30BAHMEM  HM3MEPUTCIBHBIX  YCTPOMCTB U
1ab0paTopHOTO 000PYTOBAHUS

10.13

Pemate pacu€THBle 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJICTIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAINU3a YCIOBUS
3a/la4l BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
U QopMyIbl, HEOOXOAMMBIE NSl €€ pEelIeHUs, MPOBOJUTH pPacuéThl W
OILICHHUBATHb peaHBHOCTB HOJIy‘IeHHOI‘O 3HAUYCHUA (1)I/I3I/I‘-I€CKOI71 BCJIIMNYMHBI

10.14

Pemrats Ka4y€CTBCHHBIC 3aJa4u: BBICTPAUBATDH JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paccy;meHm"I C OHOpOﬁ Ha HU3Y4YCHHBIC




3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘IGCKI/I€ SIBJICHUSA

10.15

Hcnonb3oBaTh  MpU  pelIeHuH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM s  TIOHUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALIMA U TPEACTABICHUS Yy4yeOHOW U  HAy4HO-TIONYJISIPHOU
UHPOpPMALIMK, TOJYYCHHONM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaLIHIO

10.16

[TpuBOANTE IpUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, OOBSCHEHHE TPOLIECCOB OKPYKAIOUIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHM

10.17

Hcnonb30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM JKU3HU
s obecriedeHuss Oe30macHOCTH TNpu  oOpalleHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPAHEHHUS 370POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYIKaIOLIEN cpesie

10.18

PaGoTtate B rpynme C BBINOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX DPOJICH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHAIBLHO PACHPECIIsATh O0SI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHAAPTHBIX CUTYyalMsIX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYMIBI B pEIICHUE
paccMaTtpuBaeMoi mpooIeMbl

11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ NporpaMmmasl CpeaHET0 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh HAa MpUMeEpax pojib U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTU JIIOJIEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

Y4uTBIBaTh TpaHUIBl MPUMEHEHHS H3YYEHHBIX (U3MYECKHX MOJENEeH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsj, sAepHas MOJECNIb AaTOMa, HYKJIOHHAs
MO/JIEJIb aTOMHOTO Si/Ipa MPH PelIeHHH (PU3NIECKUX 3a/1ad

11.3

Pacrnio3HaBaTh Gu3udeckue siBICHUS (MPOLECCHI) H OOBSICHITh UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W KBaHTOBOM (PHM3HMKH: 3JIEKTpUYEcKas
MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE NEHCTBUS
TOKa, B3aUMOJICHCTBHUE MArHUTOB, AIEKTPOMArHUTHAS MHIYKIUS, TCWCTBUE
MarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsi,
JIEKTPOMATrHUTHBIC KoseOaHus u BOJTHBI, PSIMOJTMHEHOE
pacmpocTpaHeHHE CBeTa, OTPaKEHHE, NpPeIOMIICHHE, WHTEepPEpeHIHs,
TUQpaKIus W MOJISIPU3AIMS CBETa, AUCIIEPCUs CBETa, (OTOICKTPUICCKUN
addext (pororddexT), cBeTOBOE NaBieHHE, BOZHUKHOBECHUE JTUHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTECTBEHHas W MCKYCCTBEHHas




PAANOAKTUBHOCTDH

11.4

OnuceiBaTh M3YYCHHBIE CBOMCTBA BEIIECTBA (IEKTPHUECKHUE, MarHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cpel) U
AIIEKTPOMArHUTHBIC  SBJICHHUS  (IPOIECCHI), HCIONB3YS  (PU3UUECKUE
BCIIMYHNHBI: BJICKTpI/I‘ICCKI/II\/'I 3apsaa, Cujia ToOKa, SJICKTPUICCKOC HAIIPSIKCHUC,
ANIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh moTeHImanos, JJIC, paborta
TOKa, WHIYKIHMS MarHUTHOTO TOJNs, cuia Awmmepa, cuia JlopeHma,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JCKTPUYECKOTO M MAarHUTHOTO IIOJICH,
NEpUOJT U YacTOTa KOJICOAHWH B KoyeOaTeIbHOM KOHTYpE, 3apsijl U CHIia
TOKa B TPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJIeOaHHH,
(GOKyCHOE pacCTOSHHE U OINTHYeCKas cuja JUH3bI; NP ONUCAHUU
MMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II‘/1 CMBICJI HUCIIOJIB3YCMbBIX BCJIMYMH, HUX
0003Ha4YEeHMsI U EAUHMIIBI; YKa3blBaTb (POPMYJIbl, CBS3BIBAIOLIME JIaHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuchiBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHS W TPOLECCHI, HCHOJIb3YS
bu3nYECKre BEIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI
UM YacToTa CBETa, DHEPrusi M MMITyJbC (OTOHA, TEPHOJ IOIypacnana,
SHEPTUs CBS3M ATOMHBIX SJIep; MPH ONMUCAHWUU TPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCTIOIB3YEMbIX BETUYMH, UX 0003HAUYCHUS U €IUHHUIIBI;
yKa3bIlBaTh (DOPMYJIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTMMH BETMYMHAMU, BBIUUCIATH 3HaUeHHE (PU3UYECKOM BETMYMHBI

11.6

Ananu3upoBaTh (GU3NYECKHUE MPOLECCHI U SBJICHUS, UCIIONB3YS (U3NIECKHE
3aKOHBl W NpPUHLUMIBL 3akoH OMa, 3aKOHbI IIOCJEI0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOIHUKOB, 3aKoH J[xoyns — Jlenna, 3akoH
JNEKTPOMArHUTHOM WMHAYKIMH, 3aKOH MPSIMOJMHEWHOTO pacIpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETAa, 3aKOHBI MPEJIOMIICHUSI CBETA, YpaBHEHUE
Oiinmreitna g ¢oTtodddexra, 3aKOH COXpaHEHHUS DJHEPrHH, 3aKOH
COXPAaHEHHUs MMILYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOIoO 3apsla, 3aKOH
COXpaHEHHs MacCOBOI'O 4HCIa, MOCTyjaarsl bopa, 3aKOH pagMOaKTHBHOIO
pacraza; MpU 3TOM pa3iIuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIp@&XEHHWE ¥ yCJIOBHS  (TpaHHIBI,  00JacTn)
MPUMEHUMOCTHU

11.7

OnpenensaT HamnpaBlI€HUE BEKTOpa MHAYKUUM MAarHUTHOIO  IOJA
IIPOBOJIHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHUCHIBATH H300PAKEHHE, CO3/aBAEMOE IUIOCKHUM 3EPKajioM,
TOHKOH JIMH30H

11.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MponeCcCOB C UCIIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I; IIpu 5TOM
dbopmynupoBaTh IpodiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyIOBaHHUsS, IPOBOIUTH OIBIT
U GOPMYJIUPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TpsSIMbIE ¥ KOCBEHHBIE M3MEpPEHUsS (DU3UYECKHX BEIUYWH;
IpY 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 HW3MEpPEHHs] W HCIIONb30BaTh




M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIH30BAHUEM
OpSMBIX U3MEPEHUi; PU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3ynabTaThl TONXYYEHHOW 3aBHCUMOCTH (M3WYECKHX BEIWYMH B BHUJE
TaOIHI U TPaHKOB, AETaTh BEIBOIBI 10 Pe3yJIbTaTaM HUCCIIETOBAHUS

11.12

CoOmonate npaBuiia 0€30MacCHOTO TPyAa MPU MPOBEJACHUH HCCIIEIOBaHUI B
paMKax y4yeOHOro SKCIIEpUMEHTa, Y4eOHO-HUCCIIeI0BATEILCKOW M TPOSKTHOM
JACATCIIbPHOCTHU C HUCIIOJIB30BaHUECM HU3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemates pacu€THBIC 3aMaud ¢ SBHO 3aJaHHON (U3UYECKOW MOJICTIBIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1la4l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUIMHBI
U QopMyIbl, HEOOXOAWMBIE NS €€ pEelIeHUs, MPOBOJUTH PacUéThl W
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTNYCCKHU
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  Opu  pelmieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
UHGOPMALlMOHHBIE  TEXHOJOTHMM  JUIs  IIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpETallud U TPEACTAaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJISPHOU
uHbOpMallMK, TONYYCHHOH W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
AHATM3UPOBATH MOTY4YaeMyt0 HH(OPMAIIHIO

11.16

OOBSCHATh MPUHIMMBI JEHCTBUS MallUH, NOPUOOPOB U TEXHHUYECKHX
YCTPOICTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 WCMOJIb30BaHUS B
MOBCEIHEBHOM JKHU3HU

11.17

[TpuBOANTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBACHEHHE MPOLECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HGBHOﬁ KHU3HHU
s obecriedeHrss 0€30MacHOCTH TpU  oOpalieHun ¢ mpubopamu u
TEXHUYSCKHMHU YCTPOMCTBAMH, IJISI COXPAHCHHUS 30POBbS U COOJFOJICHHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPYKaroIel cperie

11.19

PaGorate B Tpymme C BBIMOJIHEHWEM pA3IUYHBIX COIUAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpeIesaTh 00S3aHHOCTH U
MJIAaHUPOBATHL JCATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUsaX, aJCKBATHO
OLCHMBATh BKJIaJd KaXJI0ro H3 YYAaCTHHKOB TIpyHIibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Kox nposepsiemoro

pasaeja 3JE€MEHTAa

IIpoBepsiemble 3JIeMeHThI COIEP:KAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

1.1

®usnka — Hayka o mnpupone. Hayuneie meTons!
MO3HAHUS OKpY’Karomiero mupa. Posib skcnepumenta
U TEOpUM B Tpolecce TO3HAHUS TMPHUPOJIBI.
OKcrepuMeHT B (pusuke

1.2

MoaenupoBaHue (buzmyecKkux SIBJICHU u
nporeccoB. Hayunsle runoressl. ®dusznueckue
3aKOHBI M Teopuu. ['paHuMLBl NPUMEHMMOCTH
¢u3mueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore u wMecto ¢usuku B popMupoBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHUpa, B
MIPAKTUYECKON AESITeTbHOCTH JII0AEH

MEXAHHWKA

##ParHKIHEMATUKA

2.1.1

Mexannueckoe — aBwkeHue.  OTHOCUTENBHOCTh
MexaHuueckoro JBmxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, cKopocTb (CpedHsisl  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepUabHOM
TOYKH, UX MPOEKIUU HAa OCU CHUCTEMBI KOOpAMHAT.
CrnosxeHue nepeMeleHn U CI0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBuxkeHue. ['paduku 3aBHCUMOCTH  KOOPAMHAT,
CKOpPOCTH, YCKOpPEHHUS, NYyTH U [epeMeuleHus
MaTepuaibHOU TOUKU OT BpEMEHHU

CBoboaHOe masieHne. Y CKopeHrue CBOOOTHOTO
MageHus

KpuBonuneiinoe IBUKCHUE. PaBHOMEpHOE
JBHUXCHUEC MaTepHaHBHOﬁ TOYKHU IIO OKPY’KHOCTH.
VYrnoBast cKOpOCTh, JTUHEHHAsA CKOPOCTh. llepron u
yacToTa. [leHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpPOMCTBA: CHUIAOMETP, JABUKECHHE
CHApSJIOB, LIEMTHBIE U PEMEHHBIE NTEpEIaun

2.1.7

[TpakTuueckue paboTel. M3mepeHne MIrHOBEHHOM
ckopocTH. MccrnenoBaHue COOTHOLICHUSI MEXKAY




My TSIMU, MIPOHJICHHBIMU TEJI0M 3a
IIOCJIEIOBATEIbHbBIE PABHBIE MPOMEXKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOU
CKOpPOCTbIO, paBHOW HyN0. W3yueHue ABMKEHUS
LIapUKa B BA3KOM XUAKOCTU. M3yueHue IBHKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPar## JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. IHepruanbHble CHCTEMBI OTCUETA
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Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
uHepuuanbHoil cucteme orcuéra (MCO). Tperuit
3akoH HpIOTOHA 111 MaTepHaIbHBIX TOUEK

224

3akoH BCeMHUpHOTO TAroreHus. Cuna TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUsS
CKOJIbKEHUSI U cuiia TpeHus nokosd. KoapounueHt
Tperust. Cuiia COnpOTUBIICHUS MPU JBUKEHUH Tela
B )KMJIKOCTH WJIU ra3e

2.2.7

HOCTyHaTCHBHOe n BpamaTCJIbHOC ABHUKCHUC
a0COJIIOTHO TBEPJIOTO TEJa

2.2.8

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
I1;meyo cunel. YcnoBus paBHOBECHUS TBEPAOTO TeEja B
HUCoO

229

TexHuuecKkre yCTpOMCTBA: MOAIINUITHUKH, JBUKECHUE
HUCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTudeckrie paboThl. M3yueHue  JBUIKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX cHil. MccienoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKaOIUMX B JedopMuUpyeMoit
NpYyXUHE U PE3UMHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmanuu. MccrnenoBanue yciaoBHUN paBHOBECHS
TBEPAOIO TEJA, UMEIOIIETO OCh BPALLICHUS

23

##HPart###3AKOHBI COXPAHEHU A B MEXAHUKE

2.3.1

Nmmynsc MaTepuajibHOM  TOYKH, CHUCTEMBI
MaTepHalIbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITyJIbCA TeJIa

232

3akoH coxpaHenus uMmiyibca B MCO. PeaktuBHOE
JIBUKEHHE

233

PabGora cunbl
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MOoOIIHOCTD CHJIBI

235

Kunerndeckass »Hepruss MaTepUaIbHOW TOYKH.
TeopemMao KMHETUYECKOU dSHEPIUHU

2.3.6

[TorenmansHas sHeprus. [loTeHmanbHass >HEPrUs
YIPyro nehopMUPOBaHHOM TIPY>KUHBI.
[ToTenuuanpHas SHEPTHUS Tela BOJIM3H OBEPXHOCTH
Seman

2.3.7

IloTennmanbHBIe ¥ HENOTCHIHMAIbHEIC CHIIBI. CBS3b
pa6OTBI HCIIOTCHIOUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHCPIrunM CHUCTCMBI TCII. 3akoH
COXPAaHCHUA MEXaHU4YeCKOH SHEpPTrUun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpPOMCTBA:  ABUKCHUE  PakKerT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[TpaxkTrueckue paboTel. I3ydeHne cBsSI3U CKOpOCTEn
Tel TpU Heymnpyrom ynape. MccnemoBaHue CBS3U
paboThl CcHUIBI C UW3MEHEHHEM MEXaHHYeCKOM
SHEPruu Teja

MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuHu. BpOyHOBCKOE JBUIKEHHE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YaCTHUIL BELIECTBA

Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX
Tedl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEJIEH

3.13

Macca MOJIEKYJI. Komungectso BEIL[ECTBA.
[TocrossuHass ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u  e€
usmepenue. lllkana remneparyp Llenbcus

Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISPHO-KUHETUYECKOW TEOPUU HJIeaTLHOTO
rasa

AOcomroTHasi Temmeparypa Kak Mepa CpeaHeu
KHHETHUECKOU OHCPIrun TCIIJIOBOI'O ABHUXKCHUSA
yactui] rasza. [lIkana remneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JlanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCH B MACAJIBHOM I'a3€ C
MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,




n30Xxopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomMeTp

3.1.10

[TpakTueckue padoTsl. M3mepeHne macchl Bo3ayxa
B KiaccHOM koMHare. VMcciieqoBanne 3aBHCHMOCTH
MEXJy TMapamMeTpaMy COCTOSIHUS Pa3peKEHHOIrO
rasa

3.2

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonuHamuueckas CHUCTEMA. Bnytpennsis
SHEPTUsi TEPMOJANHAMHUYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHUS
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KonnuectBo Temnorel u  pabGoTa. BHyTpeHH:s
SHEPrusi OJJHOATOMHOTO UAEATBFHOTO ra3a

323

Bunapr TeIUIOTNIepeIavuu: TETJIOMPOBOAHOCTb,
KOHBEKIIUSA, W3TydeHue. TemIoéMKoCcTh  Tena.
VneapHas  TEIUIOEMKOCTL  BeliecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIIoNepeave

324

IlepBbi  3ak0H TepMOAMHAMUKHU. IIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
['padmueckas uHTepnperanus paboThl ra3a

325

Tenmnosrie MAaIIIUHBI. [TpunIUIIBEL JIEeUCTBUSA
TerIoBbIX MammuH. [IpeoOpa3oBanusi SHEpPruu B
TEIUIOBBIX MammHax. KodpQGUIUeHT moe3HOTO
nevictus (nanee — KI1J1) termoBoit Mmammuel. [y
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpuUpoae. TeIuioBbIE JBUTATENM.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUTAaTCJIb BHYTPCHHCTO
CropaHuys, OBITOBOM XOJIOOUJIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOI

TEIUIOEMKOCTH

3.3

#i##Par###AI'PEIATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u KouaeHcauus. lcnmapenue u
KUTIEHWE. YJenpHas TemioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTh BO3TyXa.
Hacelimennslii nap

333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOIHUSI CBOMCTB KpUCTAIOB. JKumakue

Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




IInaBnenne n KpHUCTaJlJIN3als. ViaenpHas TemiaoTa

334
riasnenus. Cyonumanus
3.3.5 YpaBHEeHHE TEIIOBOTO OamaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU MOTYUYEHUS
o COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUHU
337 [TpakTuueckue paboTel. HM3mepeHue BIaXHOCTH
o BO3JyXa
4 DJIEKTPOAMHAMUKA
##HPar##IJIEKTPOCTATUKA
411 DneKkTpu3anusi Tell. JJeKTpudyeckuid 3apsa. [IBa
o BHUJIA DJIEKTPHUYECKHX 3aPsII0B
4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U IIOIYIPOBOAHUKH
4.13 3aK0H COXpaHEHUS AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apa10B. 3akoH Kynona
DIIEKTpHYECKOE ToJie. Hanpsxénnocts
4.1.5 aNeKTpuueckoro mnons. [lpuHnun cynepno3unuu.
JluHuK HanpsHKEHHOCTH JIEKTPUYECKOTO MO
416 Pabora cui AIIEKTPOCTATUYECKOTO OIS
o ITorenuman. Pa3HOCTh NOTEHIIMAIIOB
4.1 IIpoBOOHMKM W  IUIEKTPUKH B  IOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. JsnexTpuueckast
IIPOHULIAEMOCTh
OnekTpoémMkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrusl 3apspKEHHOTO
KOHJIEHCAaTOpa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTaTUYECKAS 3aluTa,
o 3a3eMJIEHHE  DJIEKTPONpPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTHueckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOPA
HH##HPar##H#IIOCTOSIHHBIN JIEKTPUUYECKHI TOK. TOKU B PA3JIMYHBIX
CPENAX
YcnoBus CYILIECTBOBaHUS MOCTOSTHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTosiHHBINM TOK
4.2.2 Hamnpsoxenune. 3akon Oma a1 y9acTka 1enu
423 DIIEKTpUUYECKOe COIIPOTUBJICHHUE. VY enbHoE

COIIPOTUBJICHUEC BCIICCTBA




424

HOCH@I{OB&TCHBHOG, napauiCJbHOC, CMCHIAHHOC
COCOANMHCHHUEC ITPOBOAHUKOB

4.2.5

Paborta »snextpuueckoro Toka. 3akoH JDkoyms —
Jlenna

4.2.6

MOH_[HOCTB QJICKTPHYCCKOI'0 TOKa

4.2.7

anekTpojaBwkymas cwia (mamee — JJC) wm
BHYTPCHHEE CONPOTHBJICHWE HCTOYHHKA TOKA.
3aKkoH OmMma JUTSL ITOJIHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe 3ambikanue

4.2.8

ONEeKTpOHHAsl IMPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
temmeparypbl. CBEpXIPOBOAUMOCTh

4.2.9

OnexTtpuueckuid TOok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBomauku. CoOCTBEHHass W TPUMECHas
MPOBOAMMOCTh TOJXYNMPOBOAHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYeCcKUi TOK B DJIEKTPOJIUTAX.
DJIEKTPOIIMTHYECKAS AUCCOLUALIMS. DIEKTPOIIN3

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSTENbHBIA  pa3psn. Pasnuusble  THIbI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

Texnudeckue ycTpoiicTBa: amMnepMmerp, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTeIbHbIe
npudopHl, AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH MO,
TEPMHUCTOPHI " (boTope3nucTopsl,
MIOJTYTIPOBOTHUKOBBIHN THO/I, TAJIbBAHUKA

4.2.14

[IpakTnyeckue paboThl. M3ydeHHne CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne DOJIC ucTouHMKAa TOKa M €ro
BHYTPEHHETO COIIPOTHBIICHUSI. Habnronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pasjiena

4

Koanposepsiemoro
3JIeMEHTA

IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS

OJIEKTPOAMMHAMUKA

##HParH#MATHUTHOE I1OJIE. 9JIEKTPOMAT'HUTHAA MHAYKIWA




4.3

43.1

TlocTosiHHBIE MAarHuThbL. B3aumonelictBue
IMOCTOSIHHBIX MarHUTOB

43.2

MarnutHoe nosie. BeKTop MarHUTHOM MHIYyKLHH.
[IpuHnun cynepno3unuu. JIMHUM MarHUTHOU
MHIyKIuU. KapTrHa TuHAN MarHUTHOM MHAYKUWN
TI0JISI TOCTOSTHHBIX MAarHUTOB
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MarnuTtHoe 1oje npoBoAHHKa ¢ TOKoM. Kapruha
JIMHUN TI0JIA JJIMHHOTO TPAMOTO HNPOBOAHHKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TokoM. OmeiT  DOpcrena.  B3aumopeiicTBue
IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOAyJIb U HAaIIPABIICHUE

4.3.5

Cuna JlopeHua, €€ MOIyJdb W HampaBJCHUE.
JIBukeHue 3apspDKEHHOM YacTHUIbl B OJTHOPOJIHOM
MarHuTHOM mnose. PaGora cunbl Jlopenua

4.3.6

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUH

4.3.7

ITotok BCKTOpPA Mar HUTHOM HHAYKOHUU

4.3.8

OAC wuHaykmuu. 3aKOH  3AJIEKTPOMAarHUTHOM
nHaykunn Papanest

4.3.9

BuxpeBoe anexrpuueckoe nose. 9JC unaykuuu B
IPOBOJAHUKE, JBWXKYLIEMCS IOCTYIIATEIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NunyktuBHoCTh. fIBieHne camoumnaykiuu. DJ(C
CaMOMHTyKITUT

4.3.12

3Hepr WA MAaroHuTHOTO IOJIA KaTYIIKKU C TOKOM

4.3.13

DJIEKTPOMArHuTHOE T0JIe

4.3.14

TexHnyecKkue yCTpOMCTBA: MOCTOSIHHBIE MATrHUTHI,
AIEKTPOMATrHUTBI, 3JIEKTPOJIBUTATEND, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHUIL], MHAYKIWOHHAS NI€Yb

4.3.15

[IpakTuyeckne paboThl. M3yuyeHne MarHUTHOTO
10JIs1 KaTylKu ¢ TokoM. MccienoBanue necTBus
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sABIEHUS  3JIEKTPOMArHUTHOMN
UHTYKITH

KOJIEBAHUMA 11 BOJIHBI

5.1

#Part#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Komnebarensuas cucrema. CBoOOAHBIE KOJIEOAHUS.
l'apmonnueckue xonebanus. Ilepwoxa, uacrora,
aMIuMTy1a u ¢dasa KoneOaHui

[IpyXuHHBIA MasTHUK. MaTeMaTUYECKUIl MAaITHUK




YpaBHeHue TapMOHWYECKHAX KOJIeOaHMil.
Kunematnueckoen  AMHAMUYECKOE  OMMCAHUE
K0JIe0ATEILHOTO IBHKEHUS

[IpeBpamieHue SHEpruM MpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUTUTYIBl  KoJeOaHMi
MCXOJIHON BEJIMYMHBI C aMIUTUTYJaMU KOJeOaHMi
€€ CKOPOCTH M YCKOPEHUS

KonebarenbHblii KOHTYP. CBoOoniHBIE
DIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAITHHOM
KOJIEOATEeIbHOM ~ KOHType. AHAJOTHS — MEXIY
MEXaHUYECKUMHU " AJIEKTPOMArHUTHBIMH
kosnebanusmu. @opmyna Tomcona

3akoH COXpPaHCHUSA SHEPTHUU B nacajbHOM
KOJIE0ATEIIbHOM KOHTYPE

BBIHY)KI[eHHBIe MCXaHHUYCCKHUEC KoJebaHusl.
Pe3onanc. Pe3onaHcHas KpuBas. BBIHy)K)IeHHBIe
OJICKTPOMArHuTHBIC KoJiIeOaHHsI.

ITepemennsbii Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN
TOK.

MOIJ_IHOCTB NEPpEMCHHOI'O TOKa. AMHJII/ITy,Z[HOC u
HeﬁCTBymmee 3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepepaya Hu
norpebiieHue INEKTPUYECKOU SHEPTUH.
OKOJIOTUYECKME  PUCKH  TPU  TPOU3BOACTBE
IEKTPUYECKOU SHEPIUH. Kynberypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B MOBCETHEBHOM
KHU3HU

5.1.11

Texnuueckue YCTPOWCTBA: ceifcmorpad,
IEKTPUYECKUI 3BOHOK, JIMHUU JIEKTpoIepesayd

5.1.12

[IpakTnyeckue padoTHI. Uccnenosanue
3aBUCHUMOCTH TIepro/ia MajbIX KoJieOaHuii rpy3a Ha
HUTK OT JJIMHBI HUTH M MAacchl TIpys3a.
UccnenoBanue mnepeMeHHOro TOKa B IENU U3
IIOCJIICA0OBATCIIBHO CO€III/IHéHHBIX KOHACHCATOopa,
KaTYyIIKUA U PE3UCTOpa

5.2

##HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHeHHUS. [Tepuon. CxopocTb
pacrmpocTpaHeHus U JuinHa BoHBL [lonepeunsie n
IPOJIOIbHBIE BOJIHEI
591 ###HPar##  Wuatepdepenumss u - audpaxius

MEXaHUYCCKUX BOJIH
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3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

9H€KTp0MaI‘HI/ITHBIC BOJIHBI. Y CJIOBUS H3ITy4YCHUA
SJICKTPOMArHuTHBIX BOJIH. Bzanmnas OpHUCHTAlUA
BeKTOpoB E, B 1 U B 3JIGKTpOMarHuTHOW BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE,
IIPEJIOMJIEHHE, HOJIsIpU3aLus, mdpakmus,
untepdepennus. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxkama »sraekTpoMarHUTHBIX BOIH. [IpuMenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHuMnel  paguocBsi3M U TEJIEBUICHUA.
Panuonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpYXKaroIleH Cpeabl

5.2.8

Texuuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTHKA B
TEXHUKE W MEIUIUMHE, pajgap, paauolpHEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neup

53

##HPart##OII TUKA

5.3.1

[IpssMonuHeiHOE  pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpakeHre cBeTa. 3aKOHbl OTPaXEHHUs CBETaA.
[Toctpoenue n306paxeHuii B MIOCKOM 3epKaje

533

[Ipenomienune cBeTa. 3aKOHBI IPEIOMIICHUS CBETA.
AOGCOIOTHBIN MMOKa3aTeb MPETOMICHUS

534

[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YIOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

535

Hucniepcus cBeta. CIIOXKHBIN cOCTaB O€JI0TO CBETA.

Ber

5.3.6

Colwuparoniue U paccewBarolue JWH3bL TOHKas
nuH3a. DOKyCHOE PACCTOSHUE U ONTHUYECKAas CHJIa
ToHKOM JuH3bL. [locTpoeHune wn300pakeHUil B
coOMparIMX M pacceuBarONIINX JHH3aX. Dopmyra
TOHKOH JIMH3EI. Y BeJIMUCHHE, TaBaeMOe JTUH30M

5.3.7

[Ipenenst [IPUMEHUMOCTHU reOMETPUUYECKON
ONTUKH

53.8

Wntepdepennus cBera. KorepeHTHbIe HCTOUHUKH.
Ycenosus HabOIoAeHUS MaKCUMyMOB u
MHUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB




Hudpakuus cBera. udpakunoHHas pemi€Tka.
VYcnoBue HaOMOIEHUS TJIABHBIX MAaKCUMYMOB IPHU
NaJicHUd  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPAKIIMOHHYIO PEIIETKY

539

5.3.10 [Hongpuzanus ceera

TexHuueckue yCTpOHCTBa: OUKH, ayma,
5311 ¢oroamnmapar, MIPOEKITMOHHBIN ammapar,

MHUKPOCKOII, ~TE€JECKOI, BOJOKOHHAas ONTHKA,
T(paKkIuOHHAS PEIIETKA, MOJISIPOUT

[TpakTiueckue paboTel. M3MepeHune mnoka3aTens
5312 IIPETOMIICHUSI. Hccnenosanue CBOWCTB
o n300pakenuii B nmuH3ax. HaOmronenue nucnepcuu

CBE€Ta

DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panune MIPUMEHUMOCTHU KJIACCUYECKON
6.1 MexaHukH. [locTynaTel TEOpUU OTHOCUTENIBHOCTHU:
’ MHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B

BAKyyMe, IPUHILIMI OTHOCUTEILHOCTH DUHIITEHHA

62 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.
' 3aMeIeHHe BpEMEHHU U COKPAILIEHUE ITTUHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b  MacChl C DHEPrUe W  UMIYJILCOM
6.4 CBOOOJIHOM YaCTHIIBI. DHEPTrHUsl MOKOS CBOOOIHOM
YACTHUILBI

KBAHTOBAA ®U3UKA

7.1

#H#Par### O JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. dopmyna I[lnaHka cBs3M DHEpPruu
7.1.1 ¢oTroHa ¢ ero 4acToTod. DHEPrus M MMILYJIbC
dboToHa

OTkpeiTHe U uccnenoBanue Gotordpdexra. ONbITHI
A.T'. CtoneroBa. 3akoHsl poTodddexra

VpaBuenne OuHmTeiiHa st doTodddekra.
«Kpacnas rpanuma» porodddexra

7.1.4 Hasnenne ceera. OnbiTel [1.H. JIebeneBa

7.1.5 XUMHYECKOE IEUCTBUE CBETA

716 Texauueckue YCTpOMCTBA: dboTOdNIEMEHT,
o doTomaTunK, COTHEUHAsE OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

Mopens aroma Tomcona. OnbiTel Pezepdhopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHHUs aToma. [InanerapHas
MoJieIb aToMa




7.2.2

[Toctynarer bopa. M3nydenne u mnornoumeHue
(GOTOHOB MpHU MEpexoje aromMa C OJHOTO YPOBHS
SHepruM Ha Apyroil. Buabl cnexktpoB. CrHekTp
YpOBHEH HEPruu aToMa BOAOPOIa

7.2.3

BonnHoBeie cBolicTBa yactuil. BomHbel ne bpoits.
KopnyckynspHo-BonHoBoli ayanusm. dudpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

CroHTaHHO€E u BBIHYKACHHOC H3JTy4YCHUC.
YCTpolCTBO U IpHHIIKT PAabOTHI JIa3epa

7.2.5

TexHu4yeckue yCTpONCTBA: CHEKTpaJbHBIA aHAIN3
(ciekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6

[IpakTuueckue paboThL. Habmtonenue
JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOIIOICHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpsiTie pagnoakTuBHOCTA. ONBITEI Pezepdopaa
[0 OMNpEAENeHUI0 CcOoCTaBa  PaJMOAKTUBHOTO
uznyuyenus. CpoiictBa anbda-, Oera-, ramma-
u3ny4yeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

7.3.3

OtkpbiTHe npoTOHAa M HeWTpoHa. HykionHas
mozaenb sjpa ['eitsenbepra — MBanenko. 3apsif
saapa. MaccoBoe uncio sapa. M3oTomsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH H TMO3UTPOHHBIH
Oera-pacnas. I'aMMma-u3ityueHue. 3aKoH
paZinOaKTUBHOIO pacnaja

7.3.5

DHeprusi CBsA3M HYKJIOHOB B siipe. SIIepHbIC CUIIBI.
Jedext macchl siapa

7.3.6

Snepuble peakunu. JleneHne U CUHTE3 sAep

7.3.7

Snepubiii  peakrop. TepMosIepHBI  CHUHTE3.
[IpoGnembl U MepCHEeKTUBHI AEPHON SHEPIreTHKU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

aﬂeMeHTaprIe qaCTUILIBI. OTKprTI/Ie MMO3HUTPOHA.
CDyHI[aMeHTaJIBHBIC B3aUMOJCHCTBUS

7.3.9

TexHuueckue yCTpOWCTBA: JO3UMETP, Kamepa
Buiibcona, simepHbli peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckne pabotbl. MccinenoBaHue TPEKOB
gacTull (1o TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro Heba. Co3Be3nusi, sipkue 3BE3MbI,




IIIaHETHI, UX BUIUMOC IBUKCHHUC

8.2

Conneunas cucreMa. [lmaHeTbl 3eMHOW TpYMIIbL.
[InaHeThI-ruranThl ¥ UX CHYTHHUKH, KapJIUKOBbHIC
mraneTsl. Manbie Testa COTHEYHOU CHCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComaHeuHas
AKTUBHOCTb

8.4

Wcrounuk snepruu ConHua u 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 170.4
B3aMMOCBs3b. /lnarpaMMa «CEKTPAIIbHBIN KJIacC —
CBETUMOCTB. 3BE311bI rJ1aBHOU
NOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTSL 3BE3] TJIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##Par###BuyTpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u 3Bosrory CoJiHIIa ¥ 3BE311. DTanbl JKU3HHU 3BE3T

8.7

Mneunsiii ITyte — Hama 'anaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacnpeneneHue 3BE31, ra3a
u nemu. Ilonoxkenue u awxenue ConHLA B
lanakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
lNanmakTuku

8.8

Tunel ramaktuk. PaguorasakTuku M KBas3apsbl.
UYépHble AbIPHI B sApax TajlaKTHK

8.9

Bcenennas. Pacmmupenue BceenenHoil.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u paagnyc
Bcenennon, teopust bonsiioro B3peiBa. Monens
«ropsuer BeenenHoi». PenMkTroBoe n3nyueHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMHUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMBbI CPeAHEro 0011ero
o0pa3zoBaHus

ChopmupoBaHHOCT, yMEHHH pacro3HaBaTh (U3HUYECKUE SBIICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

BJ'Ia,Z[eHI/Ie OCHOBOIIOJIararommumMun (1)I/I3I/I‘ICCKI/IMI/I IHNOHATUAMH H

BEJIMYMHAMH, XapaKTEPU3YIOUIMMH (HU3NIECKHE TPOIIECCHI

ChopmupoBaHHOCT, yMEHHMH MPUMEHSTh 3aKOHBI KJIACCHYECKOU
MEXAaHUKH, MOJIEKYJISIPHOMN bu3uKu u TEPMOJUHAMMKH,
AJIEKTPOAMHAMUKY, KBAHTOBOM (pM3MKM [UId aHanuM3a U OOBSICHEHUS
ABJICHUA MHKPOMHpA, MAaKpOMHUpPa M MEramMupa, pas3jiudaTh YCJIOBUS
(rpanuLbl, 001aCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOImuUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTOJb30BaHUSI YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3UUECKUE
IPOLIECChl,  MCIOJB3Yysl ~ OCHOBHBIE  IOJIOKEHMs,  3aKOHbI U

3aKOHOMEPHOCTHU

ChopmupoBaHHOCT, YMEHHUSI pa3inyaTh YCIOBUS NPUMEHUMOCTU

Mojienel PU3NYECKUX TeN U MPOLECCOB (SBJICHUIN)

CdopMUpOBaHHOCTH YMEHHS peliaTh pPacu€THBIE 3aJa4dl C SBHO
3aJJaHHOW W HESIBHO 3aJJaHHOW (PU3MYECKOW MOJEINBIO: HAa OCHOBAHHH
aHalM3a yCIOBUS BBIOMpaTh (PU3MUECKHEe MOJAETH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJa4l, TPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
u MMOCTYJIAThI (i)I/ISI/I‘—ICCKI/IX Teopnﬁ npu HCIIO0JIb30BaHNN
MAaTeMaTUUCCKUX MCTOAO0B PCHICHUA 3a4ad, HNPOBOIUTH paC‘-IéTBI Ha
OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBaTh ~ METOJbl  pEUIeHUuss C  Y4YETOM  IOJIYYEHHBIX

pe3yJIbTaTOB

Pemarp xadyecTBeHHbIE 3ajaud, TPeOylOIIMEe NMPUMEHEHUS 3HAHUN U3
Pa3HBIX Pa3/CNIOB IMIKOJIBHOTO Kypca (U3HKH, a TaKKe HHTETpariiu
3HAHUM W3 JPYyrUX MPEeIMETOB ECTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTpanMBaTh JIOTHUECKYIO LIEMOYKY pAacCyXIEHUH C Omopoil Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/I‘IeCKI/Ie SIBJICHUS




Bnanenue OCHOBHBIMH METOJIaMU Hay4HOTO MO3HAHUS,
UCTIONB3YeMbIMU B (U3UKE: MPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTUMAJbHBIA CIIOCOO
WU3MEPEHUS U HUCIOJb3YS M3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTEH
U3MEpPEHU, MPOBOAUTH MCCIEAOBAHUE 3aBHUCUMOCTEH (PU3NYECKUX
BEIMYMH C UCHOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIyYeHHbIE PEe3yJbTaThl, UCHOb3Ys (DPU3UYECKHE TEOPUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBO/BI; COOJIOAATh MpaBUiIa 0€30IacHOro Tpyla
IIpYU NPOBEICHUU UCCIIEOBAaHUM B paMKaxX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-MCCIIeIOBATENIbCKON  JESITETbHOCTH € HCHOJIb30BAHHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOHMCTB M J1a0OpaTOpHOTO

00opynoBaHus

ChopMHUpOBaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh M OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHON C (PM3MYECKHMH IPOLIECCaMH, C MO3MIMH 3KOJIOTHYECKON
0C30IMaCHOCTH; MPECTABICHUN 0 palroOHATBLHOM
NPUPOAOINONB30BAHUM, @  TakKe  Pa3yMHOM  HCIOJb30BAaHUH
JIOCTWKEHUN HAYKM M TEXHOJOTWHA JUIsl JaJbHEWIIEero pa3BUTHUS

YeJIOBEUYECKOr0 00IIeCTBa

OBnazneHue pa3nuuHbIMH crocoOamMu  paboTel ¢ HHGpOpManuen
(GU3NUEeCKOro  COAEpX)aHMUA C  HCIOJIb30BAHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATaroIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHajdu3a Hu
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOMSIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpeae; JIBUIKEHHUS

HeOECHBIX TeJI, DBOJIIOLIMY 3BE311 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O PU3UKE

K
on Kon

pasneJa/T IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
3J1eMeHTAa
eMblI

1 MEXAHUWKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JABHOKCHUC. OTHOCUTENBHOCTh

MEXaHUYCCKOI'O JIBMKCHNA. Cucrtema orcuéra

MarepuanbHas TOUKa.

Eé pammyc-BeKTop:
Flr)=(x(z) mr)=(z)),

TpaeKTopIIs,

IIepeMelIeHIIe:

AF =F(t,)—F(t,) =F, -7, = 4
= (Ax, Ay, A2), e

1.1.2

IyTb.

CrnoxeHie HEpEMCIﬂEHIIﬁZ

N, =, + ¥,

CkopocTb MaTepuaaIbHOU TOUKH:
AF
At

U= =ﬁ'=[:t)1_.1)_1_.u: }

Ar—0

Ax "
e — =X,, aHaJIOT4HO v, =Yy, U.=Z,.
1.1.3 .. —_— -

CroeHHIe CKOpPOCTell: 0, =0, + 0, .
Beruncienue nepemMeIneHus U myTu MaTepruanbHON TOYKA

IpY IPSIMOJMHEHHOM JBM)KEHUH BJIOJIb OCH X MO TpauKy

3aBUCUMOCTH V(1)




i . Ap 5
chopenne MaTepHaIbHOII TOYKIL: a = —L =U, 7
r—=0

At
1.1.4
Avu P e A
a. :? =(v,),". aHANOTMYHO a, = (v, |', a.=(v.
Ar—0
PaBHOMepHOG HpﬂMOHHHeﬁHOC JBHMXXCHUC!
xX(t) = x0 + Uyt

x(?)

0

_l’_
1.1.5

ox

v, (t) — voyx = const




Ox

const

1.1.6

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE:!

x(t)=x, + v, r+a"'r:
AN )= Ay T Ly T

v(t)=v, +at
a,. = const

-~

vy, — U, =2a_(x,—x,)

HPII JBIDKESHINI B OTHOM HAIIPABICHHII IIYVIE S =

Y

1.1.7

CBoOoniHOE MajieHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

Vi

Yo o

(0] Xo ’(—

‘r.\'(t) =X, + Uyt =2, +Uycosa-f

: 4 _ 2
I WO =y, +0,t+ gjﬁ =V, +Yysina-f— gTT
. - e

fu_,‘_ #)=u,, =v,cosa

] v (1)=v,, + 8,1 =U,sina— gt

(g.=0

o
ox
] g =—g=const

JIBm>xeHue tesna, OpOIICHHOTO MO/ YIJIOM 0 K TOPU30HTY:




KpuonuneriHoe npmxenue. [[BmskeHne MaTepuaibHOM
TOYKH 110 OKPYKHOCTH.

VYriioBas U IMHENHHas! CKOPOCTh TOUKH:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHUU TOUKH IO OKPY>KHOCTH
_2n

a)—?:ZT(v

2

2mo

. HCHTpOCTpeMI/ITCJ'IBHOC YCKOPCHUC TOYKHU:
2

v 2

uc




R
. IlonnHOE yCKOpeHne MaTepuanbHON TOUKU

Trépnoe Teno. [locTtynarensHoe U BpalllaTesibHOE

1.1.9
JIBUKEHUE TBEPAOTO TeNa
1.2 JMHAMUKA
191 Nuepumnanbupie  cucremsl  orcuéra. llepBeil  3akoH
o Herotona. [IpuHnun otHocutensHOCTH ["anunes
Macca Tena. IIIOoTHOCTE BelecTBa:
_m
=y
p
1.2.2
vV




1.2.3

Cuna. IIpuHIUI Cyneprno3uiiuy CHI:

- - -

F =F1+F+..

paBHOOENCTB

paBHOJEHCTB




1.2.4

Bropoii 3akon HeroTona: muist MarepuanbHoil Touku B ICO

- o

F{ =maq

—

Ap = FAt




1.2.5

At
npu
F = const
F
const
-
Fl: Fy

Tpetuii 3akoH HproTOHA 117151 MaTepUAIBHBIX TOUYEK:

-

Fip=-Fxn
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1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CUJIbI NPUTIKCHUA MCEKIY

TOYCYHBIMU MaCCaMU PABHBI

F=G™2
R2
F
G
R
2
m

Cuna tsoxectr. LleHTp TspkecTH Tenma. 3aBUCUMOCTH CHIIBI
TSOKECTH OT BBICOTBI h HaJ TMOBEPXHOCTHIO IUIAHETHI
pagumycom RO:

GMm

mg=————
8= Ro+ 1)

mg




(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

Fy=—kx
F
1.2.7 '
—kx
Cuina tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBXKEHMUS:
Fip =uN
1.2.8




Tp

UN

Cuna TPCHUSA ITOKOS:

1.2.9

F ™™= uN
F
gy
<

uN

Kos(pduuuent tpenus

JlaBreHue:

F
p="2
p

S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpallCHUA:

IM| = Fl, rae | — nuevo cuisl

-

F

OTHOCHUTEIILHO  OCH, TMPOXOJAIIEH  uYepe3  TOUKY
MEePIEHANKYISIPHO PUCYHKY

O

1.3.2

HeHTp Macc Teia. HeHTp MacCcC CUCTCMbI MATCPUATIBHBIX
TOYCK:

_myry+mory + ...
H-M. mq+nipy + ...

r







B onHOpoaHOM TOJIE TSIKECTH

-

(g = const)

const)

HEHTP MACC TCJIa COBIIAAACT C €T0 LICHTPOM TAKCCTHU

VYcnosus paBHoBecus TBEpaoro Tena B MCO:

(M, + M, +...=0

1.3.3 R
P 4P 020
HiHPartH#
3akoHn [lackains
1.3.4
JaBnenue B xuakoctu, nokosimeiics 8 UCO:
p=po+pgh
P
HHHParH#
1.3.5
0
_l’_

pgh




HiHHP arfH#
1.3.6

3akoH Apxumena:

—
-

FApx = _PBbITeCH

Apx

BBITCCH

€CJIN TeJIO M KUIKOCTh mokositcsa B MCO, To

Fppx = P&V abirecH

Apx

pgV

BBITECH




VYcnoBue miaBaHus T

1.4

3AKOHBI COXPAHEHH A B MEXAHUKE

HiHHP arfH#
1.4.1

NMnynbsc MaTepralbHON TOYKHU:

- -

p =mv

HHHP arfHH#
1.4.2

HMMiynbec cucTemsl Tei:

— — —

p=p1+p2t..




HiHHP arfH#
1.4.3

A(

3aKOH M3MEHEHUS ¥ COXPAHEHHS UMITYJIbCa:
B UICO

— -

Ap = A(p1 +p2+...) = FlguewnAt + Fogneum At + -




1BHEIIH

At

2BHEUIH

At




B UCO , ecniu

Ap=Alp1+pr+..)=0

A(




, €CITH

- —

FlBHeLIJH + FZBHeLUH +..=0

1BHEIIH

2BHEUIH

PeaktuBHOE IBMKEHUE

HHHP arfHH#
1.4.4

F
“alf:_:(x‘

PaGoTa criibl Ha MajioM MNEPEMCIICHUN

A= ’1‘:’ |$F| -cos u=F, - Ax




Yy

a

—

D

MOIIHOCTb CHUIIBI:

€CIIN 32 BpeMsI

At
1.4.5
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
A4
=— =F-vu-cosa
Af Ar—D
Kunerndeckas 3Heprusi MaTepuabHON TOUKH:
E. . = _mUZ — p_z
KWH 2 Zm
E
KHUH
1.4.6

my




2m

3aK0H U3MECHEHUS KHHETUUCCKOU SHEPIruu CUCTCMbI

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

1.4.7

AE

IloTeHumanbHas SHEPTUs:
JUISI TIOTEHIIMAIIBHBIX CHUII

App = ElI'IOTeHLl - EZnOTeHu -= AEI‘IOTeHLl

lnoTeHy

210TEHI]




TOTEHI]

IToTreHnuanpHas OHCPIruAa MaTepHaHBHOﬁ TOYKH B
OIHOPOJHOM ITI0JIC TAXKECTHU:

Enoreny = mgh

IIOTCHIL

mgh

[ToreHuunanbHas 3Heprus ynpyro 1ehopMUpoOBaHHOTO

TCJa:

kx?
EI‘IOTEHLI, = 7

TIOTCHIY




1.4.8

3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKOM YHEPruu:
Enex = By + Ermrem.ta
B IICO AE,ex = Agcex senoremm. can,
B IICO AE,;x = 0, eClIH Azcex menoresm caz = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

['apmoHMueckue  koneGaHMs  MaTepHaIbHOM  TOUKH.
Avmmutyna u ¢asza  konebanuil. KunHemaTmueckoe
OIKCaHHE:

x(f) = Asin( ot +0,).

v (H=x,

a(H=(v, ), =—e'x(t) =a +&'x=0,
IJIe X - CMEIIIEHUE U3 PABHOBECHSL.

I[I/IHaMI/I‘-IeCKOC OIIMCAaHHCE:

ma, =—kx,

ma

X
_IOC,
PIS

k = maw?

k

mw

. 9TO 3HAYHT, YTO




R
=
Il

— kx.

—kx.

OHepreTuyeckoe OINHCaHue (3aKoH COXpaHEHUs

MEXaHWYECKON IHEPTUN):

n _kl o R KA —
2 2 2 2

CBs3b aMIUTUTYABl KOoJeOaHWH CMELIeHUs MaTepHaIbHON
TOYKM C aMIUIMTyZaMH KosiebaHuil e€ CKOpoCcTH U

YCKOPEHHUSL:

U =0, a__ =4

[Teprona u yacToTa KOICOAHMIA:

® v
[Tepuon manbix CBOOOJHBIX KOJIEOAHUN MATEMaTHYECKOTO

MasiTHHKaA:

1.5.2 ]
ool f | o
g

=

[Tepron cBOOOIHBIX KOI€OaHUI NPYKUHHOTO MAasITHUKA:

m

153 Boinyxknennoie  konebanus. Pesonanc. Pe3onancHas
KpHBas
154 [lomepeuynble ¥ NPOAOJBHBIE  BOJHBI. CxopocTh

pacipoCTpaHCHUA U JJIMHA BOJIHBI:




Wutepdepenuys u audpaxiys BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS PU3NKA

2.1.1

Mopenu CTpoeHUs Ta30B, XUIKOCTEH W TBEPABIX TeIl.
[lycTh TepMOaUMHAMUYECKAs cUCTeMa (TeN0) COCTOUT U3 N

OJMHAKOBBIX MOJICKYII. TOFJIa KOJIMYECTBO BCIICCTBA

N m

0O=—7=—
NA 1%




rac

— 4Kciio ABOrajipo, m — Macca CUCTeMBbI (Tena),

U
U
— MOJISIpHAs Macca BEIIecTBa
2.1.2 TermnoBoe IBM)KEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 B3aunMoelicTBUE YyacTHI] BENIECTBA
2.14 Huddysus. BpoyHOBCKOE TBHKEHHE
2.1.5 Monpens uneanpaoro raza B MKT

2.1.6 CBsi3p MEXIy [JaBJI€HHMEM U CpeJHEell KUHEeTHYeCKOM




BHGPFI/IefI IMOCTYIAaTCJILHOT'O TCIIJIOBOI'O JABMKCHUS

MOJIEKYJ UJeabHOTO Tra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp?) 2. —
Peomgps=a | —o— S,
3 5\ i 3
riae m0 — macca OJTHON MOJIEKYJIbI,
poN
|4
n
V
N
- KOHIICHTPAIIUS MOJICKYJT
2.1.7 AoGcomoTtHas Temneparypa: T =t +273K

Cesi3p TemmepaTypbl raza €O CpeQHEW KHHETHYECKON

3H€pl"H€I71 IMOCTYHAaTCJIbHOI'O0 TEINNIOBOI'O ABHXKCHUA €I'0

MOJIEKYIT:
2.1.8 1
= i = 3
o il P
2.1.9 VYpasuenue p = nkT

2 1.10 Mopenb uaeaabHOTO Ta3a B TEPMOJIUHAMHUKE:




| Vpaprerme Menrereera — Kiareiipora
| BRIpacKeHHe U1 BHYTPeHHei SHepIHH
VpaeHeHnle MeHjeneepa — KiameiipoHa (mpnme
3allHCH):

m _ ﬂ

pV="RT=vRT=NkT, p
t U

BeIpaskeHIle U141 BHYTPeHHell 3HepITIl 0IHOATOMHY

rasa (IpruMeHIMbIe (QOPMBI 3aITICH):

U=2vRT =3 Nkr =2 RT = ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH HaJ'II)TOHa A JaBJICHUA CMCECHU PaA3PCIKCHHBIX

Tra3oB:

P=pr +p2+...

i)




2.1.12

W3omporieccsl B pa3peKeHHOM rase ¢ OCTOSHHBIM YHCIIOM
MoJieKys N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const

u3oxopa (V = const):

p
L _ ¢
T = cons

T

p

const

n3zobapa (p = const):
4 = const
T

const

I'padudeckoe npencraBnenre n3onporeccos Ha pV-, pT- u




VT- nnarpammax.
OOBbeIMHEHHBIN ra30BbIA 3aK0H:

cons

pV

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacreilieHHble UM HEHACHIIICHHBIE I1aphl. KauectBenHnas

3aBUCUMOCTDL INIOTHOCTH W OABJICHUSA HACBIONICHHOI'O IIapa

2113 oT TEMIICPATYPHI, ux HE3aBUCUMOCTH oT 00néMa
HACBIIIIEHHOTO Tapa
Brnaxxnocts Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCT:
Pnapa(D _ Pnapa (T)
B PHaCblmnapa(D B PHacsiwnapa (T)
¢
2.1.14

p

HaChIIIIapa

)




napa

(1)
p
HaChIIIapa
(1)
p
napa
(1)

N3MeHeHue arperaTHbIX COCTOSIHMW BELIECTBA: UCHApeHUE

211 U KOHJICHCAIUS], KUTIEHUE KUJKOCTH
M3MeHeHMe arperaTHbIX COCTOSTHMN BelecTBa: IUIaBJICHHUE
2116 U KPUCTAJUIU3ALUS
2.1.17 [TpeoOpa3oBanue sHEprun B (Ha30BBIX NMEPEX0aax
2.2 TEPMOANHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEpaTypa




222 BuyTpenHss sHeprus
Termonepenaya kak crnoco0 W3MEHEHHs] BHYTpPEHHEH
223 sHepruu  0e3  coBepmieHuss  paborel.  KoHBekuus,
TEIUIONPOBOAHOCTD, U3JIyYEHUE
KonngecTBo TEIIOTHI.
VY aenpHas TEMIOEMKOCTH BEILIECTBA C:
Q =cmAT
224 0
cmAT
VY nenpHas Teriora napoodpazoanus L: O = Lm.
225 VY aenpHas TemoTa miaBieHus A Q = Am.
VY aenpHas TEIIOTa cropaHus Tomumsa q: O = gm
DOnemeHTapHas paboTa B TEPMOAMHAMHUKE:
A =pAV
A
2.2.6 -
pAV
Brruucnenne pabGoTrel 1o rpaduky Tmporecca Ha pV-
auarpamme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q2 =AU+ A1y = (Uz - Uy) + Arz
12
2.2.7

AU

12




U

A

Annabara:
Q12 =0= A1 =(U; - Up) =AUy




(U

A

AU

12

2.2.8 Bropoii 3akon TepmonnHamMuku. HeoOpaTumele mporiecchl
[Tpunimne! aeiictBus TenaoBbix MamuH. KIT:
‘4'3-1 IIHET QHEI‘F = |Q‘ZGJT| |Qxc.rt |
n= = —] [ vl
229 19) o) o)

XlHarp XCHarp XL Harp




MakcumansHoe 3Hadenue KII. [{ukn Kapno:

r =T
2.2.10 max 1 = Ny, = = = =1- Tson
: S P
YpaBHEeHHE TEIIOBOTO OanaHca:
Q1+Q2+Q3+... =0
1
_l’_
2
2.2.11
_l’_
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
OnexTpuzanusi Tenl M €€ MpOsBICHUSA. DJIEKTPUYECKUI
3.1.1 3apsia. JIBa Buaa 3apsma. DJIEeMEHTapHBIM JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsaa
3.1.2 B3aumopeiictsue 3aps10B. Toueunsle 3apsaasl. 3aKOH




Kynona:

B OTHOPOAHOM BCHICCTBC C ,HI/ISHGKTpI/I‘lCCKOﬁ

MIPOHMUIIAEMOCTHIO
&

Foplh 'tqz e A (0N '1‘3’1
- 4meg, -

Onekrpuueckoe mnoisie. Ero neiicTBue Ha aieKTpuUdecKue

313
3aps bl
HaprDKéHHOCTL QJICKTPHUYCCKOI'O ITOJIA:
- F
F=—=t
qnpobHbIit
E
3.14 q
TIPOOHBIH




[Tone Toueunoro 3apsna:

E, =kd
r 72
E
k
r
2
q
OJHOPOIHOE MOJIE:
E = const.

const.

KapTuns! TMHAN HAOPSHKEHHOCTH ATUX NOJIEN

3.1.5

IToTeHmuanbHOCTh QJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3zHocth MOTCHIUAJIOB Y HAIIPSAKCHUC!




A1p =q(p1 - P2) =—qA¢ =qU.

A
12
q(¢
1
1)
2
)
—qAQ
qU.
HOTCHL[I/IaJILHaH 3HepI‘I/ISI 3ap;1;1a B BHGKTpOCTaTI/I‘ICCKOM
TT10JIC:
W=4q¢
w
q9




AW

HOTGHLII/IEUI SJICKTPOCTATUYICCKOI'O I1OJIA:

_W
qj_q

CBsi3p HANPSDKEHHOCTH MOJISI M Pa3HOCTU MOTEHLIMAIOB JUIs

OJIHOPOAHOTO 3ekTpoctarndeckoro noist: U = Ed

[TpuHIMI CynepnO3UIIUH FIEKTPHUUECKUX MOJIeH:

- - -

E=E/+E,+.,0=P1+Pa+..




3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.

Vcnosue PAaBHOBCCHUA 3apAa0B: BHYTPH IIPOBOJHUKA
E+=0




0
, BHYTPU U Ha MIOBEPXHOCTH MPOBOJHUKA (@ = const
318 JusnexTpuku B ANEKTPOCTATUYECKOM ToJie.
JusnexkTpudeckasi IPOHUIIAEMOCTh BEILIECTBA €
Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!
c=1
u
C
U
q
3.1.9

3HeKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpaA:
_£€0S _
d

C ECO

&e




eC

3.1.10

HapaHHeHBHOC COCAMHCHUEC KOHACHCATOPOB!:
q=4q1 + q> + ...,Ul = LIZ = ---/Cnapann - Cl + Cz + ...

BN




mapai

IlocnemoBaTeabHOE COCAUHEHHE KOHJACHCATOPOB:

u=u;+ UZ---/ql =qr=..,




ocI




3.1.11

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpa:

_qu_cu?_¢

We=7 2 2C




cuU

2C




3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:
_4Aq
Ar Ar—0

I

ITocTostaHEIM TOK: I = const

Jnst mocrosiHHOTO TOKA q = It

3.2.2

VYcnoBus cyliecTBOBaHUS 3JIEKTPUUIECKOTO TOKA.
Hanpsixenune U u O/IC E

3.23

3akon Oma JyIsl ydyacTKa Lenu:

_u
I_R

324

DnexTpuueckoe COIPOTHUBIICHUE. 3aBUCHUMOCTH
COMPOTUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €r0 JJIMHBI

" CCUCHU. YI[GJ'H)HOC COIIPOTUBJICHHUE BCIICCTBA.

[
R:pg




Hctounuku Toka. DJ1C ucrouyHmka Toka:

E= ACTOpOHHMXCVIJ'I

q

q
3.2.5
A
CTOPOHHUXCHIT
BHyTpeHHee conpoTUBIEHNE UCTOYHHUKA TOKA
3akon Owma ans MONMHOW (3aMKHYTOM) SJIEKTPHYECKOM
uenu: E = IR + Ir, orkyna
E
"=x
r
3.2.6




Rr

E.r

3.2.7

[TapannenbHOE COEIMHEHNE TIPOBOJIHUKOB:
I=11+12+.,Ul=02=_,,
1 1 1

=—+—+..
Rnapann R1 RZ

R

Hapani




HOCJ’IG}IOB&TGHBHO@ COCAUHCHHUEC ITPOBOJHUKOB!
U=Ul+02+.,I1=12=_,,
Rnocn = Rl + R2 + ...

ocn




3.2.8

Rt

Pabora anekrpuueckoro toka: A = [Ut.
3axoH /xoyins — Jlenna:
Q =I?Rt

)

Ha pesucrope

2
KQ:A:PM:HH:%¢

QS




MomHoCTb SJICKTPHUYECKOT'O TOKaA:

Ad
P=— =1
At Ar—0

Temopas MOINHOCTB, BBLACIACMAs Ha pE3UCTOPC:

-

_—
P=I'R=—=IU
3.2.9
R
MoOIHOCTb HCTOYHUKA TOKA!
AA
_ CT. CHIT _
B = =EI
Al |
Ar—0
CBoOO/HBIE ~ HOCHUTENM  3JEKTPUYECKUX  3apsAJoB B
3210 MPOBOJAHUKAX. MeXaHu3Mbl NPOBOJAMMOCTH  TBEPABIX
METaJUIOB, PACTBOPOB M PACIIJIaBOB 3JICKTPOJIUTOB, I'a30B.
ITonynpoBoauuku. 1101ynipOBOJHUKOBBIN U0
33 MAT'HUTHOE I1OJIE
Mexanndeckoe B3aMMOJEHCTBHE MarHUTOB. MarHutHoe
3.3.1 nose. Bekrop  marHuTHOW — uMHAyKuuH.  [IpuHnun

Cynepro3nuu MaroHuTHBIX MOJICH:




B=B;+B,+..

JInaun HUHAYKIOUNU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUH
HHAYKOWUN MAar"duTHOI'O I10JIA IIOJIOCOBOTO u

HOI[KOB006pa3HOFO INOCTOAHHBIX MaroHuTOB

OmngIT 9pCTe)1a. MarsuTHoe ToJie IMPOBOJHHKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUW MAarduTHOI'O IIOJIA AJIMHHOTO

332
OpsSMOTO  TPOBOJHUKA M 3aMKHYTOT'O  KOJIBIIEBOTO
IMPOBOAHMUKA, KATYIIKHU C TOKOM
Cuna Amnepa, €€ HanpaBJIEHUE U BEIMYMHA:

333

F 4 =IBlsina




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

Cuna Jlopenna, e€ HalIpaBICHUE U BEJIMYMHA!
Frnop = q | vBsina

Jlop

334
| g| vBsina

TJI€ 0L — YTOJl MEXIY BEKTOpaMU

0




l

. I[BI/DKGHI/IG 3ap$I)K€HHOI71 JaCTHlbl B OATHOPOJHOM MAaroHMTHOM

IoJIC

34

DJIEKTPOMAT'HUTHA A MH/YKIWA

[ToTok BEeKTOpa MAarHUTHON MHIYKIIUU:
® =B,S = BScosa

()
B
3.4.1
S
BScosa
7 B
4
G2
342 SBnenue anexTpomaruuTHOM nHAYKIMK. DJ1C nHAYKIMH
3aKoH 3eKTpoMaruuTHo uuaykuu dapanes:
AD
3.4.3 E=—1 =—@"
Az A
3.44

Ay




O/1C uHAYKIMY B IPSMOM IMPOBOJHHUKE JUTHHOM |,

JABHXXYIICMCA CO CKOPOCTBIO

-

[

(v L)

)

B OJIHOPOJIHOM MarHUTHOM moJje B:
| E; |= Blucosa

Blvcosa

, IJI€ O — YIoJI MCXK1y BECKTOpOM Bu HOpMAJIbIO

—

n




K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

-
—

Ino
/
u
v
; eCIIn
1
l
iR
1
B
B




v
v
TO
| Ei |= Blv
|E
Blv
34.5 [IpaBuo Jlenua
NHyKTUBHOCTB:
_®
L= I
L
34.6 1
D
, umm @ = L1.
Camounaykuus. 3/]C caMOMHIYKIUU:




Al
E,=—L—| =-LI
= AV 2

3Hepr WA MAaroHuTHOT'O IMOJISA KaTYIIKKU C TOKOM:

LI?
Wp =—
!
w
L
3.4.7
2
LI
2
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHM S Y BOJIHBI
Konebarenbublii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
3.5.1

KoJieOaHus B UCATHPHOM KOJIeOaTETbHOM KOHTYPE:
iq[ 1) =g, S| of + 0

|1(2) =g, = ©q,, cos( ot +@; ) =1, cos( et +p)

®opmyna Tomcona:

T =2nLC




2

LC

, OTKy1a

2

LC




CBsi3p aMIUIUTY[BI 3apsiia KOHAEHCATOpa C aMIUIUTYI0M
CHWJIBI TOKa TpU  CBOOOAHBIX  DJIEKTPOMATHUTHBIX

KOJICOaHUSIX B ICATbHOM KOJIe0aTeIbHOM KOHTYPE:

()]

3aKkoH COXPAaHCHUS SHEPTUU B UACAIIBHOM KoJiIe0aTeIbHOM

KOHTYpE:
3.5.2
353 BrIHyKIeHHBIE 2JIEKTPOMarHUTHBIE KonleOanus. Pesonanc
Ilepemennbii  Tok.  IlpomsBoacTBo, nmepemava U
MOTpeOICHUE DIIEKTPUUECKOU SHEPTUH
e cu’ I ¢ I
+ R W TEE = const.
2 2 2 2
CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpUEHTALMsI BEKTOPOB B D3JICKTPOMAarHUTHOM BOJIHE B
BaKyyMe:
E1LB.lc
E
3.5.5
1
B




C
356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
6.1 [IpsamonnHetHOE pacIpoCTpaHEHUE CBETa B OJHOPOJIHOM
cpene. ToueuHblit HCTOUHHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=p
a
3.6.2
alp
TITTT PP ETT
3.6.3 [TocTpoenue n300pakeHUi B TUIOCKOM 3€pKajie
3aKOHbI PEJIOMIICHHS CBETA.
IIpenomienue ceera:
nysina = npsinp.
n
1
3.6.4
sina
n
2




sinp.

AOGCOJIOTHBIN MMOKa3aTesb MPETOMIICHHUS:

[

n =—
abc 0

n
abc
v
c
OTHOCUTEIBHBINA ITI0KA3aTENb MIPEIIOMIICHUA
ny 01
Hoty = =—
ny 0
n

OTH




CoOTHOIIEHHE YacTOT U COOTHOIICHHUE JJIMH BOJIH IIpU
nepexoae MOHOXPOMATHUYCCKOro CBE€Ta 4YC€pPE3 TpaHUILY

pa3aciia AByX ONTHUYCCKUX CPCU:

3.6.5




ny<n, n,

o ”1
IlosmHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenbHBIM yroi NOTHOTO BHYTPEHHETO OTPasKEHHSL:

1 _m

Moty N1

Sinapp =

Sina

p

OTH




CobOwuparoniye W pacceuBaIIMe JUH3BI. TOHKas JIMH3a.

DOKyCHOE PaCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3bI:

p=1
F
D
3.6.6
F
1
®opmyJia TOHKOHN JIMH3bI:
1.1 1
==
d f F
3.6.7




VYBenuuenue, JaBacMoe JIMH30M:
h | f
Foh A1

H d




/1

d T+

AN,

F\ h
£

3

B ciyuae paccenBaronieit JMH3bI:

DO = F ==0,

3.6.8 0




/1




XOH Jyda, mpomeauiero JUH3y 1Mo NpOrU3BOJIbHBIM YIJIOM
K e€ rinaBHOM ontuyeckor ocu. [loctpoeHue n3o0paxeHui
TOYKH M OTPE3Ka MPSIMOU B COOMPAIOIINX M PACCEUBAIOIITNX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak oONTHYEeCKUH mpubop. I[ma3 kak

3.6.9
ONTHYECKasi CUCTEMA
Uutepdepenuss  cBera.  KorepeHTHbIE  HMCTOYHUKHU.
VYcnoBuss HAOMIOACHUS MaKCUMyMOB W MHHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB:
3.6.
A
MaKCIIMYMEI — A=2m—, m=0,£1,+2,+3 _,
. WA
MITHIIMYMBEI — A:(ZmHJ;, m=0 ¥1.+23%3.
Hudpakmus cera. JudpaknmonHas pemeérka. YcloBue
HAOJNIOZCHUSI TJIABHBIX MaKCHUMYyMOB IIpH HOPMajIbHOM
MaJIecHUd MOHOXPOMATUYECKOTO CBETa C JUIMHOM BOJHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m =0, +/-1,+/-2,+/-3,...
dsing
3.6.11
m
mA,




3.6.12

Hucnepcus cBeta

KBAHTOBASA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M

4.1.1

['unoresza M. Ilnanka o kBantax. ®opmyna I[Inanka: E = hv

®otonbl. DHeprus ¢HoToHa:

hc

E:hv:hf:pc




pc

Nmmynse doToHa:

i

hv




413 dororpdexr. Ombitet  A.I.  CromeroBa.  3aKOHBI
o dorospdexra
VYpaBHenue DifHmreliHa 11 GoTorpdexTa:
E porona = ABbIX0AA + Expumax,
¢orona
ABBIXOJa
+
KUHmax
4.1.4
rae,
c
E =hv =—,
¢oTOoHa A
¢orona




hv

he
hc
ABbIXO,EI,a = hUKp = /\_
Kp
BbIXOJa
Kp
A
Kp

he




Evrimax =

KHHmax

max

eU

3amn

max

mvz

5 = eUsan

4.1.5

[laBienue cpera.
[aBnenue  cBeta  Ha
IMOBEPXHOCTH u Ha

IMOBCPXHOCTH

MOJIHOCTBIO

IIOJIHOCTBIO

OTPaKAIOILYIO

MTOTJIOMIAIOTITY O

4.2

OU3NKA ATOMA

4.2.1

HJ'IaHCTapHaH MOJCJIb aTOMa




422

[Toctynater bopa. U3nyuenue u noriomenne GOTOHOB MTPH
MepexoJie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:

hv :fi =|E, -E

mn m |

“mn

423

JIuneliyaTeie CIEKTPBI.

CHCKTp ypOBHCfI OHCPIrur aToMa BOAOpoJa:

~13,63B
I ciad

"

i A PR
ne

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens simpa I'eitzendepra — MBanenko. 3apsiy

anpa. MaccoBoe uncio saapa. M3otonsl

4.3.2

PannoakTMBHOCTD.
Aunbda-pacma;

A Aogis
bera-pacnaz.

DONeKTpOHHBIN B-pacnan;

A Avr, 0, =
zXzaY + je+v,

[TosutponHsIii B-pacman:
Ay . Axr 0=
X 5Y + j€+V,

raMMa—I/BHy‘ICHI/IC

433

3akoH pPaaruOaKTUBHOI'O pacliiaja:

—t
N(t) = Ng#2T

NG




—t

IIycth m — Macca paiMOaKTUBHOTO BellecTBa. Toraa
=t
m(t) =mg»2T

m(t)
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Snepusle peakuuu. Jlenenne U CHHTE3 sSAep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






