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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHHM W TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00pa3zoBarenpbHON mnporpammsbl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ ydétoMm ¢enepaibHOi pabodeil mporpaMMbl BocnuTaHusi u Konnenuu
npenojaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aIUIX
Poccuiickoii ~ ®@enepanuu,  peaqu3yIOIIMX  OCHOBHBIE  00pa30oBaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenenser 00s3aTeNbHOE MPEIMETHOE COEpKaHuE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO NOCIEA0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOTro TpolEecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCA.
[Iporpamma mo ¢u3uke Aa€T OpeACTaBICHUE O LEAX, COACpPNKAHUM, OOIen
cTpaternu OOy4YeHUs, BOCHHUTAHMS M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yueOHoro npeamera « Pu3nkay Ha yriiyOJI€HHOM ypOBHE.

N3yuenue kypca ¢usuku yriayOoNEHHOTO YPOBHS TO3BOJISIET PEaTM30BaTh
3a1a4u MPOPECCUOHAIBHON OpUEHTAI[MHU, HAIPaBJI€HO Ha CO3JaHUE YCIOBUM s
IOPOSBJICHHUS] CBOUX MHTEJUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronmumcsi, KOTOpble HEOOXOMUMBI JUIsi TPOAOJKEHUS 00pa3oBaHHs B
opraHuzanusx MNpo(ecCHOHATBFHOTO 00pa30BaHUS 10 Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U UHKEHEPHBIM CIIELUATIBLHOCTSIM.

B nporpamme mno (¢u3MKe ONpeAeNsroTcs IJIAaHUPYEMbIE PE3ybTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeaMeTHble, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTHYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeJMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcsi, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpOBHE CpEAHEro oO0mero ooOpa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma no pu3sukKe BKIIOYAET:

IUTAaHUpYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (U3MKUM Ha yTriIyOoInéHHOM
YpOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

conepxkanue yueoHoro npeamera «dDu3nkay mo rogam o0ydeHHs.

[Iporpamma mo ¢usnke HMeeT TPUMEPHBIA XapakTep W MOXKET ObITh
UCIIOJIb30BaHA YUUTEISAMU (DU3UKHU ISl COCTABIICHUS CBOMX pabOUYUX MPOrPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IPEIOCTaBISET BO3MOXHOCTH [UIsl peaju3alMi  Pa3IMYHbIX METOJUYECKHX
MOJIXOJ0B K MpenoAaBaHui0 (U3UKK Ha YrIyOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEeHHUs1 003aTeNIbHOM YacTH COoIep 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 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

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 CHUCTEMAa CaMOCTOSITEIBHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHUE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHble 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 — 3To
UHTErpanus padoT NpPAKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbHIE
MPOBOJIATCS B Mpoliecce u3yueHus pazzaena (temsl). Ilpu stom mox pabotamu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 TMOIAroBO 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
3apad. [Ipu 3TOM Anst pacy€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 33Ja4H C SIBHO
3aJIaHHOM M HESBHO 33JlaHHOW (hPU3MUECKOM MOJIEINbI0, TTO3BOJISIFOIINE MTPUMEHSTD
U3yYCHHBbIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3fenoB. [[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. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HAa KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX INPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJISIMU U3y4EeHHS GU3UKHU 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
bu3nyuecKux 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 BIMSHUS Ha OKPYXKAIOLIYIO 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 (yriayOnéHHBINA ypOBEHb) HA YPOBHE CPEJAHETO OOIIEro
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJACIIO).

[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 KITACC

Paznen 1. Hayunblid MeTO MO3HAHUS PUPOABI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. Hay4yHslil MeTo mo3HaHus U
METO/IbI KCCIICIOBaHUS (PU3UUECKUX SIBIICHUM.

DKCIEpUMEHT M TEOpHUs B MpOIEcce MO3HaHUs Npupoiabl. HalmioneHue u
SKCIIEPUMEHT B (pU3HKeE.

Cnocob6bl u3MepeHus: (U3MYECKUX BEJIUYMH (aHAJIOTOBBIE W HU(POBHIE
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIEC CUCTEMBI).

[TorpemHocT  W3MepeHuid  (U3MYECKUX  BedIMYMH  (aOconroTHas |
OTHOCHUTEIIbHASA).

MopenvupoBanue (pU3NYECKUX SBICHUNM M MPOILIECCOB (MaTepuaibHasi TOYKA,
a0CONIOTHO TBEPJOE TEJO, WACANbHAs KUIAKOCTh, HJCANbHBIA a3, TOYCUHBIN
3apsan). ['unoreza. ®u3znyeckuii 3aK0H, TPaHUIBI €ro NpUMEeHUMOoCcTU. Du3ndeckas
TEOpUsl.

Ponb u mecto ¢usuku B (HOpPMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUUECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, RPAKMUKYM.

N3mepenue cuibl TOKa W HaNpsDKEHUS B IIEMHM TOCTOSIHHOTO TOKa IIPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ muQppoBoi tabopartopueit o ¢usuke. [Ipumepsr u3mepeHus
(bu3HYEeCKUX BEIMYUH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuanbHOM TOUYKH, €ro MPOEKIMM Ha OCH CHCTEMbI
KoopauHar. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeHSS] CKOPOCTb, MITHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTepualbHOW TOUYKHM, UX MNPOEKIUMHU HA OCH CUCTEMbl KOOPJIHUHAT.
CrnoxxeHue nepeMeIeHnui U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpUaIbHON TOUKU OT BPEMEHHU U UX
rpaduKy.

CBobOonHOe majeHUe. YCKOpeHue CBOOOIHOTrO majcHus. J[BukeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU U
YCKOpPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHHU U UX TpapuKH.



KpuBonuuennHoe  naBukeHue. JIBMKEHME  MaTrepualbHOM 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.

CriocoObl 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 MPOMOPLUMOHATIBHOM 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 1151 MatepuaibHONU 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>KEHUE
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 TPEHHMSI IOKOSI, KAYEHHSI 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 IMPOLECCH: KPOHILITENH,
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 TniepemelneHuu. [ '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 CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON 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 MHpPHU
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 coxpaHeHHs UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

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

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABMKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJAUHAMMKA.

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopull.

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 IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0Pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  HJHEprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJIE€abHOTO 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 mnporecca 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
TEPMOJMHAMMYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Temmorel. TemnoéMmkocTs Tena. YaenpHas ©W - 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 aauadarta. 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.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpoLiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnivie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

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

Hacpiiennsle 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 BIAYKHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBieHwe W KpucTau3anus. YJIedbHas TEIUIOTa 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.

Hccnenopanue HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenune mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENMIOTHI MIJIABJICHUS 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.

Hanpspk€anocts  anexkTpudeckoro  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 paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH 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,
AJIEKTPOMETP, AJIEKTpOCTATHYECKasi 3allluTa, 3a3eMJICHHE SJIEKTPONpUOOpPOB,
KOHJICHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJICKTPOMETPA.

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
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEH caTopa.

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. ITocmosannwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsoxenne U u D/IC E.

3akoH OMa J1J1g ydacTKa LeHu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COINIPOTHUBJICHUSA
OJHOPOJHOr0 MNPOBOJHMKA OT €ro JUIMHBI U IUIOAAXA IONEPEYHOrO CEUYECHHS.
VY 1e51bHOE COMPOTUBIICHUE BEMIECTBA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux menei. [IpaBmia Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

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

DOJIC m BHYTpEeHHEE COIPOTUBICHHWE 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 HAINpPSDKEHUS JIsL PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOT0 CEYEHHUS U MaTepuaia.

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.

N3MmepeHne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI 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 CONPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYyYKOB.

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

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIU3a.

OnekTpudeckuii 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, MCCIEAOBAHUN  3aBUCUMOCTEUN
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 pador,
OMMUCAaHHBIX B  TEMAaTUYECKUX  paszaenax «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 1adopaTOpusl.

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, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe none.

BzauMogeiicTBUE TOCTOSHHBIX MAarHUTOB UM MPOBOJAHUKOB C  TOKOM.
MaruntHoe mone. Bektop MarHuTHOM uWHAYyKIMM. [IpuHIMD cCynepnosuunu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIUU.

MarauTHoe 1oj€ TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBUKEHHE 3apSyKEHHOM YaCTUIIBI
B OJJHOPOJITHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenna.

MarnauTHoe noJjie B BemecTBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.



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 BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO MOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanune nercTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIEepa.

Tema 5. dnekmpomacnumnan 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 TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JEKTPHU3ALUN TEJ MPU ABUKEHUU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

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



[Ipasuo 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.

Pa3gea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konebdanus.

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 KOJEOAHUN HMCXOHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uvactora koneOanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuka. Ilepuos 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 kosnebaHUl TIpy3a Ha MAaCCUBHOM TPYXHUHE 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€ KOJeOaHU Ha yIPYyroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnple KoneOaAHUA.

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.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

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

YceTpoicTBO ¥ IPUHINM ISUCTBUS TpaHcpopmaTopa.



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 31eKMpOMazHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacrnpoCTpaHEHHs 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 nudpakuus.

[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 NpeIoOMIICHUS] 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:  OTPaKEHHE,
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.
VYcaoBusi HaOMIOIEHUS MAaKCUMyMOB W MHUHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Krnaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA 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 NpeToOMICHHS CTEKIIA.

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

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JINH3.

[Tonyuyenue n300pa>keHrs 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.

N3yuenue 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, [IaBJICEHHWE 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 KpUCTALIaXx.

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 nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gorosddekra.

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. Duzuka 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 npexnenamu CrangaptHol Moaenu. TéMHas Marepus 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 MTPUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EepHAst 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 MPEJACTABIEHUSI O MPOUCXO0XKACHUU 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 bonpsmoro 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 HU3MEPEHUM, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMATUYECKUX  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 CHEUHUATBHON TEOPUU OTHOCHUTENIbHOCTHY», «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, ITUBpoBast 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 JIMarHOCTHMKAa B MEJIWLMHE, ONTHYECKHE 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.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JIMUHOCTHBLIE PE3YJIbTATBI
JInuHOCTHBIE pe3yJabTaTbhl OCBOEHUS YueOHOro mnpenmera «Duzukay

JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOro OO0IIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OTBITA U OMBITA JEATEIBHOCTH B IMPOIECCE peaiu3allii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEJIbHOU JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

rPa’KIAHCKOT0 BOCTIUTAHMS:
e c(hOPMHUPOBAHHOCTH TPAKJIAHCKOW MO3UIIMU O0YyYaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;
e TMPUHATHE  TPATULIMOHHBIX  OOIIECYETOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATUUYECKUX LIEHHOCTEH;
e TOTOBHOCTh BECTU COBMECTHYIO JAESTEIBHOCTh B HHTEpPECax TIPaKJaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3alluu;
e YMEHHE B3aMMOJICHCTBOBAThH C COIIMAIBLHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;
e TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKOU JEATEIbHOCTH.

NAaTPUOTHYECKOT0 BOCTIMTAHUSA:
* c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;
e [IEHHOCTHOE€ OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHKECHHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:
* chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, Y TUIECKOTO TTOBEACHMS;
® CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M 1IEHHOCTH, B TOM YHCIIEC B
NEATENbHOCTH YYEHOTO;
e OCO3HaHME JIMYHOTO BKJIaJla B MOCTPOEHUE YCTONYUBOIO OYIyIIIETO.

ICTETHYECKOT0 BOCTIUTAHMS:
® HCTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY HAYYHOI'O TBOPUECTBA,
npuUCyIero (GU3NIecKoil HayKe.

TPYAOBOI'0 BOCIIUTAHMS:
®* WHTEpeC K pa3iuyHbiM cdepaM MpoPECCUOHANBHON ACSITEIBHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;



e TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO M CaMOOOpa30BaHUIO B 00JACTH
(bU3HKY HA TPOTSHKEHUU BCEH KU3HM.

IKOJIOTHYeCKOTr0 BOCIIUTAHMSA:
® CchOpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TIJ00AIBHOTO
XapaKTepa 3KOJOTMYECKUX MPoOIeMm;
® [UIAHUPOBAHUE U OCYLIECTBJICHUE JIEMCTBUM B OKPYXKAIOIIEH CpPEJe HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;
e pacUIMpEHUE ONbITa JACATEIbHOCTH SKOJOIMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3HUKe.

LEHHOCTH HAYYHOI'0 MO3HAHMSA:
e CchOpPMHPOBAHHOCTH MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UIECKON HAYKH;
® OCO3HAHME LIEHHOCTH HAYYHOM JEATENBHOCTH, TOTOBHOCTh B IpOILECCE
u3ydeHus: (QU3UKKA ~ OCYHIECTBISATH  MPOEKTHYID M HCCIEOBATEIbCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS
ba3zoBble 1ornyeckue AeicTBu:
® CaMOCTOATENbHO  (OpMYyIMpOBaTH W aKTyalM3UpoBaTh  Mpodsemy,
paccMatpuBaTh €€ BCECTOPOHHE;
® ONpeneNiATh LEeNH MACSITeNbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUH UX
TOCTUKECHHUS,
®  BBISBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B paCCMATPUBAEMBIX (U3UYECKUX
SIBJICHUSX;
e paspabarbiBaTh IUIAH pEILICHHUsS NPOOJIEMBbl C YUYETOM aHajIu3a HMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTHUBHI B ACSITEIHLHOCTH, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIEICTBUN ACSITEIbHOCTH;
® KOOPIMHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHUSAX PEATBHOTO, BUPTYaTIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
e  Ppa3BHUBaTh KPEATHBHOE MBIIUICHUE NIPU PEILICHUU KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBarebcKue 1eHCTBUA:
® BJAJETh HAyYHOM TEPMUHOJIOTMEW, KIIIOUEBBIMU MOHATHSMU U METOAAMU
(bu3HUeCKON HAyKH;
® BIIQJICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKON U TPOSKTHOM JAEITEIbHOCTHU B
o0nacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pelleHHs 3aAad (PU3MUECKOTrO COJIEp)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJI0B IMO3HAHUS;



®* BJIQNECTh BHUJIAMU JCATCIHHOCTA TIO TIOJYYCHUIO HOBOTO 3HAHUS, €r0
UHTEPIpPETAlUU, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMUYHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YKCJIE IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

® BBIABJIATh MPUYMHHO-CIEACTBEHHbIE CBSI3M M aKTyaJlU3WpoBaTh 3ajauvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHl MJIs JOKa3aTelIhCTBA
CBOUX YTBEPKICHHM, 3a1aBaTh TAPAMETPhl U KPUTCPUU PEIICHIS;

* aQHAIM3UPOBATH TIOJYYCHHBIC B XOJI€ pEHICHUS 3a7a4yd  PEe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

® cCcTaBuTh M (opmyIupoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKH;

® 1aBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

® YyYMEThb IIEPEHOCHTh 3HAHUS 1O (U3MKE B TPAKTHYCCKYIO 00JaCTh
KU3HEICATCILHOCTH;

® YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

® BBIJIBUTATh HOBBIC WJICH, NIPEJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHNUS,

e  CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
Pabora ¢ undopmaumeii:

® BJAJETh HABBIKAMHU NOJy4YECHHS HHPOPMALMH (PU3UYECKOTO COACpPKAHUSA W3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IOWCK, AaHAJM3,
CUCTEMATH3AINI0 W WHTEPIPETANni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (GopM
IIPE/ICTaBIICHNUS,

® OIICHMBATh JIOCTOBEPHOCTHh HH(POPMAIINH;

®* HCHONB30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEeM TpeOOBaHW HPTOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, pPECypcocOepexeHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
MH(pOpMaIIMOHHOM 0€30MaCHOCTH;

e CO37aBaTh TEKCTHI (PU3MUECKOTO COACpKAaHUA B pPa3NUYHBIX ¢dopMarax C
y4€TOM Ha3HAYeHUsS] UHPOPMALIMU U LEIEBOUN ayIUTOPHUH, BEIOMpAst ONTUMAJIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yaTu3alliy.

KoMMyHHKATHBHBIE YHHUBeEpPCcAJIbHbIE YUeOHbIE TeiCTBUA:

®  OCYIIECTBIISTH OOIIEHUE HAa YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

® pacrmo3HaBaTh TMPEANOCHUIKH  KOH(JIMKTHBIX CUTyallMd ©  CMATYATh
KOH(DITUKTHI;

® pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

®* T[IOHMMAaTh M KCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WMHIWBHUAYaIbHOU
paboThI;



e BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUN C yd&€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;
® [pUHMMATh LEJIM COBMECTHOM  JI€ATEIIbHOCTH, OpPraHU30BbIBAaTb U
KOOPAMHUPOBATh JEWUCTBUS IO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU padoThI;
® OIICHMBAaTh KA4€CTBO CBOETO BKJIA/Ja M KAXKJIOTO YYaCTHUKA KOMAHIbI B OOIIHIA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
® [pe/iaraTb HOBBIE IIPOEKTHI, OLIEHUBAThb WJEU C TO3ULHUH HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;
® OCYWIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B  PaA3JIMYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.
PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:
®  CaMOCTOSITETILHO OCYIIECTBIISATH TMO3HABATEIBHYIO JESITEIIBHOCTh B 00JacCTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;
® CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEHICHUS] PACUYETHBIX M KAYECTBEHHBIX
3aj/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YUETOM MUMEIOIIMNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;
® J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
®  pacIIUPATh PAMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHUM;
e JleNaTh OCO3HAHHBIM BBIOOP, AapryMEHTHPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILICHHUE;
® OLICHUBATh NPUOOPETEHHBIN OTIBIT;
® CrHocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYIUIMU B 001acTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:
® JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBI B JESITEIHHOCTD,
OIICHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;
® BJIAJICTh HABBIKAMU MO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
® HCHOJIb30BaTh MPHUEMBI pediieKCHu AJig OLEHKH CUTYalllH, BbIOOpa BEpPHOTO
pelieHus;
® yMeTh OILICHMBAaTh PHUCKU M CBOECBPEMEHHO MPUHUMATh pEUIEHUs] IO UX
CHIDKCHUIO;
® [PUHMMATh MOTHUBBI U AapryMEHThl JPYrUX TMpU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;



® TpPUHUMATH ceOsl, MOHUMAs CBOM HEJOCTATKU M JIOCTOMHCTBA;
®* T[pPUHUMATh MOTHUBBI W AapryMEHTHl JAPYrUX TMPH aHaIW3e pe3yIbTaToOB
NEeSITEHbHOCTH;
e TIPHU3HABATH CBOE MPABO M MPABO APYrUX HA OMIMOKH.
B mpormecce AOCTHKEHHS JTMYHOCTHBIX PE3yIbTaTOB OCBOCHHSI MPOrPaMMBI IO
busuke U YpOBHS CpeAHEro 00mero o0pa3oBaHUS Yy OOy4aromuxcs
COBEpIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJICKT, IIPEANoIararoImii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HaHMS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAIBHOE
COCTOSTHUE, BUJCTh HANIPABICHUS PA3BUTH COOCTBEHHOM AMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;
® CaMOpETyJUPOBaHHUsS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHATILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
® BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIKECHUIO IEH U
yCHexy, ONTUMHU3M, WHHIIMATHBHOCTh, YMCHHE JICWCTBOBATh, MCXOAS W3 CBOMX
BO3MOXKHOCTEH;
® OMIIATUH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMATH SMOIIMOHATBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
® COLMAJBHBIX HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenusi B 10 knacce nipeaMeTHbIe pe3ysibTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTD Y 00YHaIOUIUXCSl YMEHHIA:
® [IOHMMaTb poib  (U3UKK B  SKOHOMUYECKOH,  TEXHOJOTHYECKOM,
IKOJIOTHIECKOM, COIMATbHON M ITUYECKON chepax MesaTeTbHOCTH YeJIOBEKa, POJTh
U MecTto (U3MKM B COBPEMEHHOM HAyyHOM KapTWHE MUpa, 3HAYCHUE
OnucaTelIbHON, CUCTEMATU3HUPYIOLIEH, OOBSCHUTEIPHON M MPOrHOCTUYECKOU
GyHKUMA  (U3MYECKOW TEOpUM — MEXaHUKH, MOJIEKYJIApHON (UMK U
TEPMOJIMHAMHKH, POJIb (PU3NYECKON TEOpUU B (POPMUPOBAHUMU MPEICTABICHUN O
bu3nUecKoil KapTUHE MHPA;
® pa3nIMyaTh YCJIOBHS NMPUMEHUMOCTH MOJeNel (U3MYECKUX Tell U MPOIECCOB
(sBNEeHMI): WHEpIUaIbHAs CHUCTeMa OTcuYéTa, aOCONIIOTHO TBEPAOE TEO,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE JIBM)KEHHE, CBOOOJHOE IaJIeHuE,
a0CoJIIOTHO ympyras Jnedopmariusi, aOCONIOTHO yIPYroe U abCOMIOTHO HEYIPYyroe



CTOJIKHOBEHHMS, MOJICNIM Ta3a, >KHUAKOCTH M TBEPAOro (KpHCTAUIMYECKOTO) Tela,
UJICAJIbHBIN Ta3, TOUYCUHBIN 3apsJl, OJHOPOJHOE JIEKTPUIECKOE MOJIE;

® pasnuyaTh yCJIOBHS (TpaHUIbl, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TIOHMMATh BCEOOIMMI XapakTep (yHIAMEHTaIbHBIX 3aKOHOB W
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHANM3UPOBATh U OOBICHATH MEXAHUUECKHE MPOIECCHI U SIBICHUS, UCTIOb3YsI
OCHOBHbBIC TIOJIO)KEHHS M 3aKOHbl MEXAHUKHU (OTHOCHUTEIIBHOCTh MEXaHUYECKOIO
JIBHDKCHUS, bopmyIIbl KUHEMaTHKH PaBHOYCKOPEHHOTO JIBHKCHHUS,
npeobOpazoBanust ['anmuses it CKOPOCTH W TiepeMelleHus, 3akoHbl HbloTOHa,
MPUHIIMIT OTHOCUTEIBHOCTU ['anmunesi, 3aKOH BCEMUPHOIO TITOTEHUS, 3aKOHBI
COXpaHEHUS HWMITyJIbCAa W MEXaHWYECKOM OJHEPruu, CBS3b pPabOThI CHIBI C
M3MEHEHHEM MEXaHWYECKOW DHEPruu, YCIOBHUS pPaBHOBECUs] TBEPAOTO Teia), MpU
3TOM HCMOJIb30BaTh MAaTE€MaTHUUYE€CKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['amuies, BTOpOro u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMMITYJIbCa M MEXaHUYECKOUN
SHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTECHMUS,

® AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOLIECCH M SBJICHUS, HCIOJb3Ys
ocHoBHBIE mojiokeHuss MKT 1 3akoHBI MOJICKYISPHON (PU3UKK M TEPMOIUHAMUKHN
(CBsI3b JaBJICHUS UACATBHOTO I'a3a CO CpeIHEeH KHHETUUECKON IHEPTHUEH TEIIIOBOTO
JBW)KEHUSI U KOHIEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO
CPEIHEW KWHETUYECKOM SHEPruedl TEIIOBOIO0 JBHXKEHHS €ro YacTHUl, CBS3b
JIABJICHUS HWJICAJIbHOTO Ta3a C KOHIEHTpalMEed MOJIEKYJl M €ro TEMIEpaTypou,
ypaBHeHUEe MenaeneeBa—KnaneiipoHa, mnepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHMSI DHEPrUM B TEIJIOBBIX IMpoIeccax), MpU ITOM HCHOJIb30BAThH
MAaTEMaTH4YECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCIOBUA HNPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

®  QHAJM3UPOBATh U OOBICHATH DJICKTPUYCCKUE SIBJICHUS, MCIOJB3ys OCHOBHBIC
MOJIOKEHHUSI M 3aKOHBI 3JICKTPOJMHAMHUKH (3aKOH COXPAHCHHS SJICKTPHUYECKOIO
3apsaa, 3akoH KysoHa, MOTEHIMaIbHOCTh 3JEKTPOCTATUUECKOIO MOJISl, TPUHLIMI
CYINEpPIO3ULINM  DJICKTPUYECKUX  TIOJEH, TPU OTOM  YyKa3blBas  yCJIOBUA
NMPUMEHUMOCTH 3aKkoHa KyioHa, a Takke NpakTUYECKU Ba)KHbIE COOTHOILICHUS:
3akoHbl OMa I y4dacTKa LeNy M JJIs 3aMKHYTOM SJICKTPUUYECKOM 1€, 3aKOH
Jlxoynsa—Jlenna, npaBuia Kupxroda, 3akonsr Dapazes 11 2JICKTPOIIN3a);

® ONUChIBaTh (DU3UYECKUE TIPOIECCHl W SBICHUS, HCIONb3ysd BEIUYUHBI:
MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, HUMITyJbC TeJla U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHJIbl, JIaBJICHHUE, MOTCHUUAJIbHAS JHEPrus, KUHETUYECKas JHEprus,
MEXaHU4YecKasi PHEprusi, padoTa CWIIbI, [IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa
TSDKECTH, CWJIA YOPYTOCTH, CHJIa TPEHHS, MOIIHOCTb, YHEPrUsl B3aUMOJCUCTBUSA
Tena ¢ 3eMiEi BOIM3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYToi aedopMaIiuy Npy>KUHBI,



KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIlepaTypa Tena, paboTa B TEPMOJIMHAMUKE,
BHYTPEHHSISI HEPIUsl MJI€aJbHOTO OJJHOATOMHOIO Ta3a, paboTa uAealbHOIO Trasa,
OTHOCHUTENBHASA BIAXHOCTh Bo3ayxa, KIIJ maeanbHOro TEmiaoBOTO ABUTATENS;
JJEKTPUYECKOE TI0JIE, HANPSIKEHHOCTH JJIEKTPUYECKOIO IIOJIA, HANPSKEHHOCTH
10JII TOYEYHOTrO 3apsja WM 3apsyKEHHOIO IIapa B BaKyyMe€ U B JUAJIEKTPHKE,
NOTEHIHAT AIEKTPOCTATUYECKOTO oI, Pa3HOCTh MOTEHIIUAJIOB,
JNEKTPOABMKYIIAs  CHJla, CUJa TOKA, HalpsHKEHHWE, MOIIHOCTh  TOKa,
JNEKTpUYECKasi EMKOCTb INIOCKOTO KOHJIEHCATOPA, COIPOTUBJIEHUE yYacTKa LEMH C
NOCJIEOBATENbHBIM M IApPAJUICIbHBIM COEIMHEHHEM PE3UCTOPOB, JHEPrUs
IIEKTPUYECKOTO IOJIs1 KOHAEHCATOpa;

® OOBSACHATH OCOOCHHOCTM TPOTEKAHUS (HU3MYECKUX SIBICHUI: MEXaHUYECKOEe
JIBWKEHHUE, TEIUIOBOE JBWKEHHE YACTHUI] BEUIECTBA, TEILNIOBOE PABHOBECHE,
OpoyHOBCKO€ JBIKeHHE, IudPy3usi, HcHapeHue, KUIEHUE U KOHAEHcalus,
IUIABJICHUE W KPUCTAJUIM3ALMSA, HAIPABICHHOCTh TEIUIONEPENAYH, DIIEKTPU3ALUA
T€J, SKBUIIOTEHIIUAIBHOCTD TOBEPXHOCTHU 3aPSKEHHOTO TPOBOIHUKA;

® [POBOJUTH HCCJIENOBAHUE 3aBUCUMOCTU OJHOW (U3UYECKOM BETUYMHBI OT
JIPYrofl C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN, NPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yJbTaThl IMOIYYEHHON 3aBUCUMOCTH (PU3MYECKHX
BEJIMYMH B BUJE TpaMKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHUH,
JienaTh BBIBOJIBI 10 PE3YyJIbTATAM MCCIIEA0BAHNS,

® POBOJIUTH KOCBEHHBIC U3MEPEHUS PUINUECKUX BEIMYUH, IIPU 3TOM BBIOUPAThH
ONTHMAJbHBIA METOJl W3MEpPEHHUs, OLICHUBATh AaOCOJIOTHbIE M OTHOCHUTEIbHBIE
MOTPELIHOCTHU MPSAMBIX U KOCBEHHBIX N3MEPEHHIA;

® [POBOAWUTH OMNBITHl IO MPOBEPKE MPEIJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYyCE MPEI0KEHHON TUIIOTE3HI;

e coOmoaTh mpaBwiIa 0€30MacHOrO TpyAa NpPHU MPOBEACHUM HCCICAOBAHUN B
pamMKax ydeOHOro 3KCHEpHMEHTa, MpakTUKymMa M y4eOHO-HCCIeI0BATENbCKONW U
MPOCKTHON JAESATEIbHOCTH C HCIOJBb30BAHUEM HM3MEPUTEIbHBIX YCTPOHCTB U
1ab0paToOpHOTO 000PYIOBAHUS;

® pemiaTh pacu€THBIC 3a/1a4M C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOM (pu3nueckoit
MOJIEJIbIO: Ha OCHOBAaHWUM aHaNIM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (PU3MUYECKOU
MOJICIH, OTBEYalollell TpeOOBaHUAM 3aJadyH, MPUMEHATH (HOPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH U IMOCTyJaThl (PU3MUECKUX TEOpUH TMpU HCIOJIb30BAHUU
MaTeMaTUYECKHX METOJOB PEILICHMS 3aJay, NMPOBOAUTH PACUYEThl HA OCHOBAHUHU
UMEIOIUXCSL JTAHHBIX, AHAJU3UPOBATh PE3YyJbTAaThl U KOPPEKTUPOBATH METOMbI
pEelIEeHns C YY4ETOM NOJIYYEHHBIX PE3yJIbTaTOB;

e pelaTh KayeCTBEHHBIE 3aJauM, TPeOyIolre NPUMEHEHUSI 3HAHUM U3 Pa3HbIX
pa3nenoB Kypca (U3HMKH, a TakKe HHTETPAllMd 3HAHUW U3 JPYTUX MPEIMETOB



€CTECTBEHHO-HAYYHOT'O ITUKJIA: BBICTPAMBATh JIOTUYECKYIO LIETIOUKY PACCYKICHUI
C OTOPOIi Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SBICHUS;

® JCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS JJI1 OOBICHEHHS] OCHOBHBIX IPHUHIIUIIOB
paboTHl U3MEPUTETHHBIX TPHOOPOB, TEXHUICCKUX YCTPOUCTB M TEXHOJIOTHICCKUX
IPOLIECCOB;

® TPUBOJUTH MPUMEPHI BKIAJA POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJOTHU;

® aQHAJIM3UPOBATH U OIICHUBATH TMOCIEJCTBUS OBITOBOM M IMPOU3BOACTBEHHOM
NEATENHPHOCTH YEJIOBEKa, CBA3aHHOW C (PM3WYECKUMH TPOIECCaMH, C TO3WINN
JKOJIOTUYECKON 0e301acHOCTH, IIPEACTABICHUN 0 paloOHaJIbHOM
PUPOIOIIOIH30BAHNN, & TAKKE Pa3yMHOM HCIIOJIB30BAHUH JTOCTHKCHUN HAYKU U
TEXHOJIOTUH JIs JaTbHEHIIIEro pa3BUTHSI Y€JIOBEUECKOTO OOIIECTRA;

® T[PUMEHSTh pa3IMYHbIe CHOCOOBI PabOThl ¢ uHPOpManuen ¢(U3NIECKOTOo
coJiepKaHUsl C MCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUH,
Py STOM HCIOJB30BaTh COBPEMEHHBIE HWH(GOPMAIMOHHBIE TEXHOJIOTHU IS
MOWCKA, TMepepabOTKU ¥ TPEIbSBICHUS Y4YeOHOM W HAYYHO-TIOMYJISIPHOU
uH(hOpMaINKU, CTPYKTYPUPOBAHHS W WHTEpPHpETanuu WHGOPMAINH, TOTyIeHHON
U3  Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh  IMOIY4AEMYIO
nHGOPMAITUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMECIOIITUXCSI 3HAHUH,
TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMAIINH;

® TIPOSBIATH OPraHU3AINMOHHBIC W TIO3HABATEIBHBIC YMEHHUS CAMOCTOSTEIHHOTO
IPUOOPETEHHUST HOBBIX 3HAHWM B TIPOIIECCE BBIMOJHEHUS TPOEKTHBIX W Y4EOHO-
UCCJIeI0BATENbCKUX PadoT;

e paboTaTh B TPYyIIE C WCIOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX pOJEH,
IUTAaHUPOBaTh PAOOTy TPYNIbl, PALMOHAIBHO PACHPENeNsiTh JACSITENbHOCTh B
HECTaHJAPTHBIX CUTYAIMsIX, aIEKBATHO OIICHUBATh BKJIAJI KAXKJIOTO M3 YIACTHHKOB
TPYIIIBI B PEIIEHNE PacCMaTPUBAEMON MPOOIIEMEI;

® TPOSBIATH MOTHUBANMIO K Oyaymied mpodeccHoHambHON AESITEIBHOCTH TI0
CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MTPOQUIIS.

K xoHiy oOyuenusi B 11 knacce nipeIMeTHbIC pe3ysibTaThl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSI YMEHHIA:
® [IOHMMATh POJIb (PUBHKU B SKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLMATIbHON U
THUYECKOH cepax IeaTeIbHOCTH YEJI0BEKa, pOJib U MECTO (PM3UKH B COBPEMEHHON
HAay4YHOM KAapTHMHE MHpPA, POJIb AaCTPOHOMUU B IIPAKTUYECKOU JACATEIBHOCTU
YEeJIOBEKa W JAJbHEHIIEM  HAy4YHO-TEXHUYECKOM  pPa3BUTHUM, 3HAUYCHUE
OTNHUCATEIbHON, CHUCTEeMATU3UPYIONICH, OOBSICHUTEILHOW U MPOTHOCTUYECKOU
GyHKIME  GU3NYECKON TEOpUM — DIEKTPOJMHAMHUKH, CIEHUAIBHON TEOpUU



OTHOCUTEJILHOCTH, KBaHTOBOM  (U3UKH, POJIb  (PU3NUYECKOW TEOpUU B
dbopMHUpOBaHUH MPECTABICHUN 0 (HU3UUECKON KapTUHE MHUpa, MECTO (PU3nYeCKO
KapTUHbI MHUpa B O0IIEM psAy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O PUPO/IE;

® pasnuyYaTh yCIOBUS MPUMEHUMOCTH MOJenel (PU3MUEeCKHX TeNl U MPOLECCOB
(sIBNEHMIT): OJHOPOJHOE BJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE MOJH,
rapMOHUYECKHE KOJeOaHMs, MATEMAaTUYECKUN MasiTHUK, MACATbHBIN MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, HJCAIbHBIA KOJeOATEeNbHbI KOHTYp, TOHKAas
JMH3a, MOJIeNIel aTOMa, aTOMHOTO Si/Jpa U KBAHTOBOM MOJIENIM CBETA;

® pa3nuyaTh yciaoBus (TpaHMIbl, O0JACTH) NPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, IOHUMAaTh BCeOOUIMII XapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MUCIOJIb30BAHMS YACTHBIX 3aKOHOB;

® AQHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TIPOLIECCHI U SIBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE TOJOKEHUS M 3aKOHBI 3JIEKTPOJUHAMHUKU U CHEIHAIbHOU
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPaHEHHUsS DSJIEKTPUYECKOro 3apsja, CHiia
Awmrepa, cuna JlopeHua, 3aKOH 3JIEKTPOMArHWUTHOW WHIYKUMH, NpaBwio JIeHia,
cBi3b ODJIC caMOMHAYKIIMM B 2JIEMEHTE JJIEKTPUYECKOM IENMM CO CKOPOCTHIO
U3MEHEHHUS CHUJIbI TOKa, TMOCTYJAThl CHEIHAIbHOW TEOPUU OTHOCUTEIBHOCTU
OMHIITENHHA);

® aQHAJIM3UPOBATh M OOBACHATH KBAHTOBBIE MPOLIECCHl U SIBICHUS, HCHOJbB3YS
NOJIO)KEHUS] KBAaHTOBOW (pu3uku (ypaBHeHuEe OiHIITENHHa s (oTodddexra,
MIEPBBIM U BTOPOM MOCTYJIaThl bopa, IPUHIMI COOTHOLIEHHS HEOIPEAECIEHHOCTEN
I'eiizenOepra, 3aKOHBI COXPaHEHUS 3apsIOBOTO U MACCOBOTO YHUCENl M SHEPrUH B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO paciajia);

® ONUCHIBaTh (PU3UYECKHE TIPOLECChl M SIBJICHUSA, WCIONb3Ysl BEJIUYUHBI:
HANpPsDKEHHOCTD AJIEKTPUYECKOTO MMOJISI, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJI,
pPa3HOCTh MOTEHUHUAJIOB, ANEKTPOJABWKYIIAS CUJIA, MHAYKUUS MArHUTHOIO MOJIA,
MarHUTHbIA MOTOK, cuia Ammepa, WHIYKTUBHOCTb, 3JIEKTPOABUXKYIIAs CHIIA
CAaMOMHAYKIIMM, DHEPrusi MArHUTHOrO  TOJS  TIPOBOJHUKA C  TOKOM,
PEISATUBUCTCKUI UMITYJIbC, MTOJIHASI SHEPT U, IHEPTHUS TTOKOSI CBOOOIHON YaCTHUIIbI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsia A1ipa, SHEPTUs CBS3H sIApa;

® OOBACHATH 0COOEHHOCTH MPOTEKAHUS (bu3HYecKux SABJICHUI:
AJIIEKTPOMArHUTHAS MHIYKIUS, CAMOMHAYKIHS, PE30HAHC, UHTEP(HEPEeHIIUs BOJH,
IUQPaKIKs, AUCIIEPCHs, MOJHOE BHYTPEHHEE OTpakeHHe, (POTOIIEKTPUUECKU
adpdexr (pororddekr), anbda- u Oera-pacnanbl saep, raMMma-u3aydeHUe saep,
(bu3MyYecKre NPUHILIMIBI CHIEKTPATBHOTO aHaAJIU3a U padoTHI JIa3epa;

® OMNpeAeNsITh HANPAaBJIECHWE WHIYKIMHA MAarHUTHOTO IMOJIS IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuisl JIopenua;



® CTPOUTh M300pAKEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajoM, TOHKOW JHMH30H, U
pPaCcCUUTHIBATH €70 XapaKTEPUCTUKU;

® I[IPUMEHATb OCHOBOIIOJArarole AacCTPOHOMMYECKUE IIOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajau3a U OOBSICHEHHSA (PU3NYECKUX IPOLIECCOB, MPOUCXOAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXIaJaKTUYECKOU Cpesie; ABMKEHUS HEOECHBIX
TEJ1, DBOJIIOIMU 3BE31 U BeeneHHoi;

®* T[POBOJUTH HCCIEJOBAHHE  3aBUCUMOCTEH  (PU3MYECKUX  BEIUYUH  C
UCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHUHM, NPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKcHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUYECKHUX BEJIWYUH B
BUJE€ TpaQUKOB C Y4Y€TOM aOCOJIOTHBIX TMOTPEIIHOCTEN W3MEPEHMM, enaTh
BBIBO/IBI 110 PE3YJIbTATAM MCCIEN0BAHUS,

® [POBOAUTH KOCBEHHBIE U3MEPEHUSI (PU3NYECKHUX BEJIMYUH, IIPU 3TOM BBIOMPAThH
ONTHUMAJbHBIA METOJI H3MEpPEHHUs, OLICHUBATh AaOCOJIOTHbIE M OTHOCHUTEIbHBIC
IIOTPELIHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHMU;

® IIPOBOAUTH OIBITHI II0 MPOBEPKE IMPEIJIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY, AaHAJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHON TUIIOTE3HI;

® ONUCHIBATh METOJBI ITOJYUYEHHsI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e coOmogaTe mpaBuiia 0€30MACHOrO TpyJa MPU MPOBEAEHUU HCCIEIOBAaHUN B
paMKax y4yeOHOro SKCIEPUMEHTA, NMPAKTUKYMa M y4eOHO-HCCIIEI0OBATEIbCKON H
IIPOCKTHOM JEATEIBHOCTH C MWCIOJb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB U
J1a60paTOPHOTO 000PYAOBAHUS,

e pemath pacy€THHIE 33a4YM C SBHO 3a/IaHHOM U HESIBHO 3aJJaHHOU (PU3NYECKOU
MOJIENIbIO: HAa OCHOBAaHMHM aHalIM3a YCIOBUS BbIOMpATh (U3MUYECKHUE MOJENH,
OTBeUarol[e  TpeOOBaHWSAM  3aJaud, NOPUMEHATH  (QOPMYNbBI,  3aKOHBHI,
3aKOHOMEPHOCTH U TMOCTyJaThl (PU3MYECKHX TEOpUH TMpHU HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PELICHMs 3a1ad, MPOBOAUTH PACUYETHI HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAJU3UPOBAaTh PE3YJbTaThl U KOPPEKTHUPOBATH METOJbI
pelIeHns C YY4ETOM NOJIYYEHHBIX PE3yJIbTaTOB;

® pelaTh KayeCTBEHHBIE 33JauM, TPeOyrollue NPUMEHEHUS! 3HaHUW U3 Pa3HbIX
pa3nenoB Kypca (U3HMKH, a TakKe HHTETPAlMd 3HAHUW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO LIEMOYKY PACCYXKIACHUN
C OIIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

® CIIOJIB30BATh TEOPETHUUECKUE 3HAHUS IJIs1 OOBSICHEHUS OCHOBHBIX IMPUHIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX
IIPOLIECCOB;

® MPUBOAUTH MPHUMEPHI BKIAJa POCCHUMCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



® aHaJIM3UPOBAaTh M OICHUBATH MOCIEACTBHUS OBITOBOM U TNPOU3BOJCTBEHHOM
JESTeIbHOCTH YEeJIOBEKa, CBA3aHHON ¢ (PU3MUECKMMM MPOIecCCaMM, C TMO3ULUN
9KOJIOTMUYECKOHN 0€301acHOCTH, peICTaBICHUN 0 paloHaIbHOM
IPUPOJIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUN JOCTHKEHUN HAYKU U
TEXHOJIOTHUH ISl TaTbHEUIIIETO Pa3BUTHSI YETIOBEYECKOTO OOIIECTBA;

® TMPUMEHATh pa3IMyHbIe CHOcOObI PadoThl ¢ HHPOpMaIHe (U3NIECKOTO
COJIEp’KaHusl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OpU 3TOM MCHOJIb30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUU MJIs
NONCKa, TepepadOTKM ¥ TMPEAbSBICHUS YYeOHOM W HAy4IHO-TIOMYJISIPHOU
uHbOpMaIuU, CTPYKTYpUPOBAHUSA U HMHTEPHpPETAui MHPOpPMAIUH, TMOTYyUYECHHOU
U3  pa3MYHbIX HWCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh  MOJIy4aeMYIO
MH(POPMAIUIO U OLIEHUBATh €€ I0OCTOBEPHOCTh KaK Ha OCHOBE MMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHMKA UHPOpMALIH;

® [IPOSIBJIATH OPraHU3ALMOHHBIE U NO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIHOTO
NpUOOpETEHNs] HOBBIX 3HAHWI B IPOILIECCE BBIMOJHEHUS MPOCKTHBIX M y4eOHO-
UCCIIEIOBATENBCKUX PaboT;

e paboTaTh B TpYMIE C HUCHOJHEHHUEM Pa3IUYHBIX COIHUANBHBIX POJIEH,
IUIAaHUPOBATh PaboTy TIpPyNIbl, PAlUOHAIBHO PpACHpENeisaTh AESTENbHOCTh B
HECTAHJIaPTHBIX CUTYyalUsX, aJIeKBaTHO OLIEHUBATh BKJIAJl KAKJOTO U3 YYaCTHUKOB
TPYNIBI B PEIIEHUE paccCMaTpUBaeMOi POOIEMBI;

e TPOSABIATH MOTHUBALMIO K Oyaymed npodecCHOHANbHON AESITENbHOCTU I10
CHEIUATBHOCTIM (U3HKO-TEXHUYIECKOTO TTPOQIIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM ugposbie ONOJIHUTEIbHAS
pas Kourpoasnsie | IlpakTnyeckue (pp ) A
n/m | MporpamMmbl Bcero oOpa3oBaTeJibHbIE uHpopmanus
padoThI padoThI
pecypchl

Pasznea 1. HAYUHBIA METO/I IO3HAHUWSA ITPUPO/IbI

Hayunslii MeTO O3HAHUS

but6mmoreka [IOK 10

1.1 T 6 KJacc -
https://lesson.edu.ru/03/10
Nroro no pazaeny 6
Paznen 2. MEXAHUKA
bubmuoreka [IOK 10
2.1 Kunemaruka 10 1 KJacc -
https://lesson.edu.ru/03/10
Bbu6nuoreka LIOK 10
2.2 Jnnamuka 10 KJ1acc -
https://lesson.edu.ru/03/10
bu6mmorexa [IOK 10
2.3 CraTtuka TBEpIOTO TENa 5 1 KJIacc -
https://lesson.edu.ru/03/10
but6mmoreka [IOK 10
24 3aKOHBI COXPAaHEHUS! B MEXaHUKE 10 1 KJIacc -
https://lesson.edu.ru/03/10
Hroro no pasaeny 35

Paznea 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBEI

15

1

bubmuoreka [IOK 10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

MOJIEKYJIIPHOKMHETUYECKOI

TEOPHH

KJI1accC -
https://lesson.edu.ru/03/10

Tepmoaunamuka. TerioBsie

bubmuorexa [IOK 10

3.2 20 KJ1acc -
MAaIlIHHBI
https://lesson.edu.ru/03/10
bu6mmorexa [IOK 10
ArperaTHble COCTOSIHUSI BELIECTBA.
33 ®dazoBbIe IEPEXOIbI 14 face -
pexOn https://lesson.edu.ru/03/10
Uroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
but6mmoreka [IOK 10
4.1 DNEKTPUUECKOE MOJIE 24 KJ1ace -
https://lesson.edu.ru/03/10
bubmuorexa [IOK 10
4.2 IToCTOSIHHBIN 3JIEKTPUYECKUI TOK 24 KJIace -
https://lesson.edu.ru/03/10
Bbu6nuoreka [IOK 10
43 Toku B pa3IuyHbIX cpeaax 6 KJ1acc -
https://lesson.edu.ru/03/10
Hroro no pazaeny 54
Pa3aen 5. DU3NYECKHUN IPAKTUKYM
bu6mmorexa [IOK 10
5.1 dusznuecKuil IPaKTUKYM 16 16 KJ1ace -
https://lesson.edu.ru/03/10
Uroro no pazaeny 16
bu6nuoreka [IOK 10
PesepBHOE Bpems 10

KJ1acce -



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

170

16



https://lesson.edu.ru/03/10

11 KIIACC

KoymuecTBO YacoB D1eKTPOHHBIE
.N‘;_) HaumenoBanue pa3aesion Beare Kontpoabusie | TIpakTaueckme (I;]/I(l)pOBble) JlonotHMTE ILHAS
n/m | ¥ TeM NPorpamMMbl paGoTE! paGoTEI o0pa3oBaTe/bHbIE uHpopmMauus
pecypcbl
Pa3pea 1. QJIEKTPOJIUHAMMUKA
bu6mmoreka [IOK 11
1.1 MaruautHoe 1ose 14 KJ1acc -
https://lesson.edu.ru/03/11
bu6mmorexa [IOK 11
DNeKTpOMarHuTHas
1.2 I 13 1 KJIacc -
AV https://lesson.edu.ru/03/11
Hroro no pazneny 27
Pa3znea 2. KOJIEBAHUS U BOJIHBI
bubmuoreka [{OK 11
2.1 Mexanuueckue KojIeOanus 10 KJIacc -
https://lesson.edu.ru/03/11
bubmuoreka [{OK 11
DJIEKTPOMAarHuTHbHIE
2.2 S 15 KJ1acc -
https://lesson.edu.ru/03/11
MexaHIHecKie I bu6mmoreka [IOK 11
2.3 JIEKTPOMATHUTHBIE BOJIHBI 10 ! irace -
HICKTPO © 8o https://lesson.edu.ru/03/11
bu6mmorexa [IOK 11
2.4 Onruka 25 1 KJIacc -
https://lesson.edu.ru/03/11
Hroro no pasneny 60



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO 5 1

bubmuorexa [{OK 11
KJIacce -
https://lesson.edu.ru/03/11

Hroro no pazneny 5

Pa3nea 4. KBAHTOBAS ®PU3UKA

. bubmuoreka [{OK 11
KopmyckynsipHO-BOITHOBOM
4.1 15 KJ1acc -
Jyanu3m
https://lesson.edu.ru/03/11
bu6mmoreka [IOK 11
4.2 dusuka atoma 5 KJ1acc -
https://lesson.edu.ru/03/11
bu6mmoreka [IOK 11
®dusuka aTOMHOTO s1pa U
4.3 AJIEMEHTAPHBIX YaCTH > Krace -
p H https://lesson.edu.ru/03/11
Hroro no pasneny 25

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

DJIEMEHTHI ACTPOHOMHUU U
5.1 p 12

acTpopU3UKH

bubmuoreka [{OK 11
KJIacce -
https://lesson.edu.ru/03/11

Hroro no pazneny 12

Paznen 6. PUSHUECKHN MIPAKTUKYM

6.1 DuU3NYECKUN TPAKTUKYM 16 16

bubmuoreka [{OK 11
KJ1acc -
https://lesson.edu.ru/03/11

Hroro no pazneny 16



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

Pa3nesn 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucremaTtuzamnus u
0000111eHIE TTPEIMETHOTO
COJICPKaHUS U OTbITA

7.1 JIeSITEILHOCTH, 15
MPUOOPETEHHOTO TIPH
M3Y4YEHUH Kypca QU3HKU
10 — 11 knaccoB

bubmuoreka [{OK 11
KJIacce -
https://lesson.edu.ru/03/11

Hroro no pazaeny 15
bu6mmoreka [IOK 11
PesepBHoe Bpems 10 KJIacC -
https://lesson.edu.ru/03/11
OBILEE KOJIMYECTBO 170 16

YACOB I10 I[TPOTPAMME



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

INIOYPOYHOE INTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

dusnka — pyHaaMeHTaIbHast HayKa O
IpUpPOaE

Hay‘lHBIﬁ MCTOJ ITO3HAaHUA U MCTO/IbI
HCCIICOOBaHUA (bHSI/I‘leCKI/IX SIBJICHUM

DKCIEPUMEHT U TEOPHs B MPOIIECCE
no3HaHus nmpupoabl. Habmonenne u
SKCTICPUMEHT B (PU3HKE

Crioco6b1 n3MepeHus PU3NIECKUX
BEJINYUH

AOCOII0THAS U OTHOCHUTEILHAS
MOrpeIIHOCTU I/ISMepeHI/II\/'I (bI/I3I/I‘leCKI/IX
BCJINYHH

MonenupoBanue B pusuke. Poiab u
MecTo (GU3HKH B (HOPMUPOBAHUH
COBPEMEHHOM HAYYHON KapTUHBI MHpAa,
B IIPAKTHUYECKOH JEATEIbHOCTH JIIOACH

Mexannueckoe aBmwxkenue. Crucrema
orcuera. OTHOCHTEIBHOCTh
MeXaHU4YeCKOTo ABrKeHus. [Ipsmas u
oOpaTHas 3a/1aui MEXaHUKH

Paanyc-BekTop MaTepuaibHON TOUKH,
€ro MPOEKIUN Ha OCH KOOpAUHAT.




Tpaekropus. [lepemenienue. CKOpocTb.
WX mpoekiu Ha 0cH KOOpAWHAT

PaBHOMEpHOE IIPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSMOJINHEHHOTO
JIBUKEHUSI

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pewenune 3anau

11

HepaBHomepHOE JBUKEHUE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
[IpssMonuHEHOE IBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

12

['padpuaeckoe onmcanue
IPSIMOJIMHEHHOTO JIBUYKCHUS C
MIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MazieHue. Y CKopeHue
CcBOOOIHOTO ITaJCHNS. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMCHH U UX rpaduKu

14

JIBukeHHe Tena, OpOIIEHHOTO MO
YIJIOM K TOPU3OHTY

15

KpuBonuneiiHoe nBmxenue. /[prxenne
10 OKPY>KHOCTH. YTJIOBas U JUHEWHAs
ckopocts. [lepuon u yacrora.
LlenTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE

16

Kontponbhas pabota mo Teme
"Kuuemaruka"




17

[Tepebiii 3akon HeroToHa.
NHepuuanbHble CHCTEMBI OTCUETA.
[punuun otHOCHTENbHOCTH [asmies.
HeuHepuuanbHble CUCTEMBI OTCUETA

18

Cuia. PaBHOIEHCTBYIOIIIAS CHJIA.
Bropoii 3akon Herotona. Macca

19

Bzaumopeincteue ten. Tpernii 3akoH
Herorona

20

[TpuHMn cynepno3uiuu cui. Pemenne
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
Hsrorona

21

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBUBAJICHTHOCTh TPABUTALIMOHHOMN 1
MHEPTHOU MacChl

22

Cuna TsKeCTH M YCKOpEHHE
CBOOOJHOrO NaJCHUS

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTh. 3aKOHBI
Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

25

Cuna tpenus. [Ipupoaa u BUas! cuil
TpeHus. J[BUKEHHUE B KUAKOCTH U rase
C Y4€TOM CHJIBI COIPOTUBIICHHUS CPEIBI

26

Hasnenue. I'napocraruueckoe
nasnenue. Cuna Apxumena

27

AOCOIFOTHO TBEPJIOE TEIIO.
[ToctynaTtensHoe U BpaliaTeabHOe




ABVXKCHUC TBCPAOTO TClIa

28

MoMeHT cuIbl OTHOCUTEIILHO OCH
BpaieHus. [lneyo cubl

29

CrnosxeHue cuil, NpUI0KEHHBIX K
TBepAoMy Teny. LleHTp Tsokectu Tena.
YcnoBus paBHOBECHS TBEPAOTO Tela.
Bunet paBHOBeCHs

30

Penrenue 3anau

31

KonrtponbHast pabora o teme
"Tunamuka. CTaTuka TBep1oro Tena"

32

Nmnynbc MmaTepuaabHON TOYKH,
CUCTEMBI MaTepuaibHbIX TOUeK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK.
Teopema 0 ABUKEHUU LIEHTPA Macc

33

I/IMHy.]'II)C CHUJIBI 1 UBMCHCHUE UMITYJIbCa
Tena. 3aKoH COXpaHCHUA UMITYJIbCA.
PeakTuBHOE JBMXXEHUE

34

MoMeHT uMItysbca MaTepUAIIBHON
touku. [IpencraBienne o coxpaneHnn
MOMEHTA UMITYJIbCA B LIECHTPAJIbHBIX
MOJIAX

35

Pemenue 3amau

36

PaboTa cuiiel Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. ['padpuyeckoe
IpeICTaBICHHE PAOOTHI CUIIBIL.
MomHoCTh CHITBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUU KHHETUYECKON IHEPTHH




MaTepHAIBHON TOUKHU

38

HOTGHI_II/IaJ'ILHBIe N HCIIOTCHIIMAJIbHBIC
CHIJIBI. HOTeHI_[I/IaJIBHaH SHECPTIH-.
BTOpaSI KOCMHYCCKasA CKOPOCTh

39

Tpetrbs kocMudeckast ckopocTb. CBs3b
pabOoThl HENOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPrun

40

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHyum 1 uaeanrbHON
KUJKOCTU

41

KonTtponbHas pabora 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKE"

42

Pa3BuTue npenacraBieHuid 0 npupoe
teroTel. OcHoBHBIE nojoxkeHust MKT.
Huddysus. bpoyHoBCcKoe NBUKEHHE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX Tel. XapaKTep ABUKECHUS U
B3aHMOHCﬁCTBHH JacCTHIl BCIICCTBA

44

Macca u pazMepsl MOJIEKYT (aTOMOB).
KomnuectBo BemectBa. [locrostaaast
ABoraapo

45

Temmnepatypa. TeroBoe paBHOBeCHE.
Illxana [enbcust

46

Pemenue 3agau

47

Wneanpuelii ras. 'a3oBble 3aKOHEI

48

VYpasuenue MeHnneneesa-Kianelpona.




Pemenue 3amau

49

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

50

M3omporieccsl B UCaIbHOM rase ¢
MIOCTOSTHHBIM KOJINYECTBOM BEIIECTBA

51

I'paduueckoe npencrapnenue
M30IPOLECCOB: U30TEPMa, U30X0pa,
n3zobapa

52

OcnoBHoe ypaBHeHue MKT

53

Penrenue 3anau

54

CBs13b a0CONMIOTHON TEMIIEPATYPBI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeIHEN KMHETUYECKON YHEPTUEH
MIOCTYTIATEIBHOTO TEIJIOBOTO JIBHKEHHUS
e€ yacTHuIl

55

O00011IeHME U CUCTEMATU3ALIUS 3HAHUM
o teme "OcroBer MKT"

56

Kontponbnas pabota o Teme "OCHOBBI
MKT"

57

TepmoarHaMuueckas CUCTEMA.
3agaHve BHEIIHUX ycuoBul st T/
cucTeMbl. BHeniHue u BHyTpeHHME
napametpsl. [lapameTpsl T/l cuctemMbl
KaK CpeIHHE 3HAYCHHUS BEJINYH,
ONMCBHIBAOLINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3zBoiabHas penakcauus TJ]




CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Mopnens uzneanbHOro rasa B
TEPMOJUHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

60

VYpaBuenue MenpeneeBa-Knaneiipona
Y BBIPAKEHHE ISl BHYTPEHHEHN SHEpruun

61

Bripaxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'O HJICaJIbHOIO Iasa.
KBasucrarnueckne U HECTaTUYECKUE
IIPOLIECCHI

62

DnemeHTapHas pabora B
TepMOJMHaMUKe. Brruucienne paboTbl
o rpaduKy mnporecca Ha pV-
arpaMme

63

Temnonepenaua kak crocod N3MEHEHUs
BHyTpeHHel 3Heprun T/l cuctemsl 6e3
COBEpLICHHS pabOThI

64

KonBek1us, TeninonpoBogHOCTb,
U3JIy4CHHUE

65

KonndaectBo TennoTel. TemIoéMKoCcTh
Tena. Y nelbHas U MOJIsIpHAs
TEIIOEMKOCTH BelllecTBa. Y AcbHas
TEIJIOTa CTOPAHUSI TOILIMBA

66

Pacuér xonu4decTBa TEIIOTHI IpU
TeIjonepenaye

67

[TonsTre 06 aqnadbatHoM mporecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

68

KonnuecTBo TEIIOTHI 1 pa60Ta KakK




Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU
T/l cucrtemsbl

BTopoii 3ak0H TepMOIUHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX

69
npoiieccoB. HeobparumocTtsb
MPUPOTHBIX MTPOIIECCOB
[IpuHIUITBI AENCTBUS TEMIIOBBIX

70
mamuH. KITJ]

71 Maxkcumansroe 3nadueraue KITJI. Ilukn
Kapno

72 Pemenne 3amau
DKOJIOTHYECKHE aCIIEKThI

73 HCIOJIb30BaHUS TCIIOBEIX ABHTATCIICH.
TermoBoe 3arpsA3HEHUE OKPYKAIOLLIEH
cpeabl

74 Penrenue 3amau
O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHU I

75 no teme "Tepmonunamuka. TerioBbie
MaIIuHE"

76 KontponbHas pabora o teme
"Tepmonunamuka. TernoBble MalIuHbI"
[TapooGpa3oBaHre U KOHIEHCAITUSA.

77 Ucnapenue u kunexue. Y genpHas
TEIUI0Ta MapooOpa30BaHUS
Haceitiennpie 1 HEHACHIIIEHHBIC TTapHI.

3 KadgecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH

H JaBJICHHUA HACBIIICHHOI'O I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT




00BbEMa HACHIIIIECHHOTO TIapa.
3aBHCUMOCTB TEMIIEPATYPBI KUTICHHUS OT
JIABJICHUSI B KHJIKOCTH

BnaxxnocTs Bo3tyxa. AOCoOTHas U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemienue 3agau
Teépnoe Teno. Kpucramnmueckue u

81 aMmopgHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAIIJIOB
[InaBneHue u KpucramuIM3aLus.

82 VY nenbHas TeoTa MJIaBICHHUSL.
CyOnumarus
Hedopmaruu TBEpIOTO TENA.

83 Pactspkenue u cxxarue. Cnur. Moayib
IOnra. Ipenen ynpyrux nehopmanuii
TenoBoe pacimivpeHue KUAKOCTeNH U

84 TBEPABIX T€N. AHTAPMOHU3M TEIJIOBBIX
KOJIeO0aHUI YacTHI] BEIIeCTBa

25 [TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX
nepexojax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Penrtenue 3amau
[ToBepxHOCTHOE HaATSKEHUE.

28 Kanunnsipuele siBnenus. Jlapnenue non
HCKPUBIICHHON TTOBEPXHOCTHIO
s)kunkoctu. @opmyia Jlammaca

29 O06o0011eHne ¥ cUCTeMaTU3alus 3HAHUN

1o TemMe "ArperaTtHble COCTOSIHUS




BenlecTBa. Pa3zoBbie epexoabl”

90

KonrtponbHas pabora o teme
"ArperaTHble COCTOSIHUS BELLIECTBA.
®da30BbIe NEPEX0abl"

91

DJIeKTpHU3aIus Tell U €€ MPOSBICHUS.
Dnekrpuyeckuii 3apsia. /[Ba Buna
3JIEKTPUUECKUX 3apsa0B. [IpoBogHuKH,
JUBJIEKTPUKU U MTOJTyITPOBOJHUKHI

92

DJIeMEHTapHbIN AIEKTPUUECKUN 3apsi/l.
3aKOH COXpaHEeHHUsI FIEKTPUUECKOTO
3apsna

93

B3anmoperictue 3apsnoB. Todyeunbie
3apsiabl. 3akoH Kynona

94

Pemenue 3amau

95

OnekTpuyeckoe nosie. Ero neiicteue Ha
AJIEKTPUICCKUE 3aPSIIbI

96

Hanpsk€HHOCTD 27€KTPUUYECKOTO TOJIS.
[IpoOGHuelii 3apsn. Jlunun
HANPsHKEHHOCTHU AJIEKTPUYECKOTO TOJIS.
OnHOPOIHOE AIIEKTPUUYECKOE TI0JIE

97

IToTeHIIMaAIBLHOCTD
ANEKTPOCTATHYECKOTO MoJisi. Pa3HOCTH
MOTEHIIMAJIOB U HAIIPSKEHHUE

98

IloTenunanbpHas OHEPIus 3apsaa B
SJICKTPOCTATHUYCCKOM IT0JIC. IToTenuuan
SJICKTPOCTATUYCCKOI'O I1OJIA

99

CBs13b HaHpﬂ}KéHHOCTI/I IoJIs1 1
Pa3HOCTH NOTCHIHAJIOB JJIA




OJICKTPOCTATUYCCKOI'O IMOJIA

[Ipunuyn cynepnosunuu

100 ANEKTPUYECKHUX TTOJIEN

101 Penrenue 3anau

102 [Tone Toueunoro 3apsaa. [loie
PaBHOMEPHO 3apsiKEHHOU cepbl
ITosre paBHOMEPHO 3apsKEHHOTO 110

103 00bEMy mmapa. [losie paBHOMEpHO
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [TpOBOAHMKH B 3JIEKTPOCTATUYECKOM
noJie. Y cJI0BH€ paBHOBECHS 3aps10B

105 JIN3IeKTpUKY U OITYIIPOBOJHUKY B
IJEKTPOCTATUYECKOM IOJIe
Kongnencarop. DneKkTpoéMKOCTh

106 KOHJIEHCAaTopa. JIEKTPOEMKOCTb
IUIOCKOTO KOH/IEHCAaTOpa

107 [TapannensHOE coennHEHNE
KOHJICHCAaTOPOB

108 [TocnenoBarenbHOE COETMHEHNE
KOH/ICHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Penrenue 3anau

11 JIBro>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPO/IHOM 3JIEKTPUUECKOM I10JIe

112 Pentenue 3amau

13 O06o001eHne U cucTeMaTu3alus 3HAaHUN

o Teme "DiekTpuueckoe mnoie"




114

KonTponbhas pabota no teme
"Onexkrpuueckoe nose"

115

Cuia Toka. [TocTossHHBI TOK. Y CIIOBUA
CYLIECTBOBAHUA MOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

116

Hcrtounuknu Toka. Hanpspkenne n 31C

117

3akon Oma 11 y9acTKa IeIu.
DIIEKTPUYECKOE CONIPOTHUBIICHHE

118

3aBHCHMOCTD COIIPOTUBJICHUA
OIHOPOJHOIO MPOBOAHUKA OT €TI0
JAJIMHBI U TIOIaAU MOIICPEUYHOIO
CCUCHUA

119

VYV enpHOE CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120

[TocnenoBarenpHOE, TapaLIeIbHOE,
CMEIIIAHHOE COCAMHEHHE ITPOBOIHHKOB

121

Pacuét pa3BeTBIEHHBIX 3JIEKTPUUECKUX
ueneil. [Ipasuna Kupxroga

122

Pemenue 3agau

123

Pabota anekTpuueckoro Toka. 3akoH
Hxoyns —Jlenna

124

Pemenue 3amau

125

MOIIHOCTB AJIEKTPHUYECKOTO TOKA.
TemnoBast MOIITHOCTb, BhIJIENIIEMas Ha
pesucTope

126

Pemenue 3amau

127

OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE
UCTOYHUKA TOKA




3axon OMa A1 OJTHOM (3aMKHYTOI)

128 AIIEKTPUYECKON LIETH

129 Pemenue 3amau

130 MoHOCTh HCTOYHUKA TOKA

131 Kopotkoe 3ambikanne

132 KoHaeHcaTop B emnu moCTOSSHHOTO
TOKa

133 Pemrenne 3agau

134 Pemenne 3agau o Teme "IlocTOSIHHBIM
3JIEKTPUYECKUNA TOK"

135 Penrenue 3anad mo treme "IlocTOSHHEIN
3JIEKTPUYECKUM TOK"

136 Pemenne 3agau mo teme "IlocTOSHHBIN
AIEKTPUIECKUH TOK"

O00011eHNEe U cCUCTEMATH3allHs 3HAHUH

137 1o TeMe "[1oCTOSHHBIN 2IeKTpUUECKU
TOK"

138 KoHnTponbHas pabota 1o Teme
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"
DneKTpruyecKasi IpOBOAUMOCTD

139 Pa3IMYHBIX BEIIECTB. DIICKTPHUUCCKUI
TOK B MeTa/iTaXx. CBEpXIMPOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI
®Dapanest s IEKTPOIU3a

141 DnexTpuYecKnui TOK B raszax. [lmazma

142 DIIEKTPUYECKHUI TOK B BAKyyMe.

Baxyymubie mprOopbl




143

DIIEKTPUUIECKHI TOK B
HOJTYTTPOBOTHUKAX

144

[TomynpoBOAHUKOBBIE IPUOOPEI

145

DuU3NYECKUN TPAKTUKYM 110 TEME
"M3MepeHune CUiIbl TOKa U HAMPSHKEHUS
B I[E€NTU TIOCTOSTHHOT'O TOKA MPH MOMOIIN
AQHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" WK
"3HaKOMCTBO C LU(DPOBOIA
naboparopueit o pusuke. [Ipumepst
HU3MEpeHHs PU3MIECKUX BEIIMUUH TIPH
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

DuU3NUECKUH IPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOIO JBUKECHHUS
C LETBI0 ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

147

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nnu "MccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHM IIPU PaBHOYCKOPEHHOM
nBIKeHun"

148

PuU3HYECKUHN IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgenus” win "M3ydenue IBr>KeHUs
Tesa, OPOIIEeHHOTO TOPU30HTAIIEHO"

149

Du3HUECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Teja 110




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"”

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"

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"




®u3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUd paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh

153 BpanieHus" wiu "KoHcTpynpoBaHue
KPOHILUTEWHOB U PaCYET CUIT
ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEIIA,

MMEIOLIETO IJIOIAb ONOphI"

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

DuU3NYECKUN TPAKTUKYM 110 TEME
"H3y4yeHne n30TepMUYECKOTO MpoIiecca
(pexOMeHJ0BaHO UCIOIb30BAHUE

155 QpoBoit 1abopaTopun)" UK
"N3yueHue n30X0opHOro mpoiiecca" uimn
"N3yuenue nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

156 Du3NUeCKU IPAKTUKYM 110 TEME

"N3mepenue yaenbpHol TennoéMkoctu"




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

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"

159

Du3HUECKU IPAKTUKYM 110 TEME




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

160

DuU3NYECKUH MTPAKTUKYM 110 TEME
"HaGmronenue annekTpoiaun3a’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
nona" unu "HccnenoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsiTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKHU Aroaa"

161

PesepBHeiit ypok. O6o00IeHuEe U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHblit ypok. O0001IeHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
" Imaamuka"

163

PezepBHbIif ypok. O6001IeHNE U
cUCTEMAaTU3alMs 3HAaHUH 110 TEME
"CraTtuka TBEpaOro Tena"

164

PeseprubIil ypok. O60011eHUE U
cucreMarmusanus 3HAaHHUH 110 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBHelit ypok. O600IeHHE U
cucreMatTu3sanuvs 3HAHUH 110 TEME




"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
teopun"”

PesepBHeiit ypok. O6001IeHHE U
166 cUCTEeMaTH3aIus 3HaHUM 110 TeMe
"Tepmonunamuka. TernoBbie MalTuHbL"

PezepBHblit ypok. O0001IeHNE U
167 cucTeMaTH3alys 3HaHUH [0 Teme
"ArperaTHble COCTOSIHHS BEILLIECTBA.

®dazoBblie Iepexoan"

PesepBHbIii ypok. O6001ICHNE H
168 CHUCTeMaTU3als 3HaHUH 110 TEME
"OnexTpuueckoe nosue"

PesepHbIii ypok. O60011eHNE H
169 CHUCTEMAaTH3aLMsI 3HaHUH 110 TEME
"ITocTOSIHHBIN ANEKTPUUECKUNA TOK'

PesepBHeIit ypok. O600IICHHE 1
170 CHUCTEMAaTU3alMs 3HAaHUHU 110 TEME

"Toku B pa3InyHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

BsaumoelicTBre MOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C
TOKOM. MarHuTHoeE 1oJje.
N'mnore3a Amrmepa

BekTop MaraHuTHOM MHAYKLIHH.
[Ipuniun cyneprno3unuu
Mar"HuTHBIX moJjied. JInauu
MarHUTHOW UHAYKUIHUH

MarauTHoe€ 1oJje MpOBOAHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBlIeHUE U
MOJTyJTh

Pemenue 3amau

[Ipumenenue 3akona Amriepa.
DNEKTPOU3MEPUTEIbHbBIE
pUOOPHI

Cuna JlopeHua, e€ HampaBieHNE U
MOAYJb. J[BHOKEHHE 3apsKEHHOU
YaCTHULIBI B OJHOPOIHOM
MarHMTHOM I10JI€

Pemenue 3amau

Pa6oTa cuiel Jlopenna

Pemenue 3agau




11

MarsautHoe 110JI€ B BENIECTBE.
deppomMarHeTuku, napa- u
IUaMardeTUKU

OCHOBHBIE CBOKWCTBA

12 deppomarneTukoB. [Ipumenenue
dbeppoMarHeTUKoOB

13 Pewienue 3agau o reme
"MaruutHoe nose"

14 Penrenue 3amad mo reme
"MarnutHoOe nojue"
SIBneHune AMeKTpPOMAarHuTHON

15 uHaykuuu. IToTok BekTopa
MarHUTHOM MHTyKIUU

16 OJ1C unayKuu

17 3aKOH 3JIEKTPOMarHuTHOM
uaykuuu Papajes

13 BuxpeBoe anexkTpudeckoe mnoiie.
Toxu dyko

19 O/1C nHAYKUMH B JBUKYIIUXCS
MPOBOJIHUKAX

20 Penrenue 3anau

21 IIpaBuno Jlenna
NunyktuBHOCTH. Karyika

22 WHJIYKTUBHOCTH B IICTIH
MOCTOSITHHOTO TOKa

3 SBnenune camonuaykimu. 3/C
CaMOMHYKIIUU

24 OHeprus MarHUTHOTO MOJIS




KaTyHIIKHU C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

25

Pemenue 3amau

26

O00011eHrEe U CUCTEMAaTU3 AL
3HAHUH 110 TEME
"OnekTpoauHaMuka"

27

KonTponbhas pabota no teme
"OnekTpoaguHaMuka"

28

Konebarensuas cucrema.
CBo0OOHBIE KOJIEOaHUS.
lMapmonnueckue xkonedaHus

29

Kunnematnueckoe u
JUHaAMHUYCCKOC OIMMCAHHEC
KOJIeOaTeIbHBIX JIBHKCHUN

30

DHEPreTU4ecKoe OMUCAHUE.
BrIBoa [MHAMHUECKOTO OMHUCaHUs
rapMOHMYECKUX KOJIEOAHUM M3 MX
SHEPreTHYECKOro 1
KHHEMAaTHYCCKOT'O OITMCaHUsA

31

Ammntyaa u aza koaedaHuit

32

[Tepuon u yacToTa KoJIeOaHMIA.
[Tepuron MasbIx CBOOOHBIX
KOJIeOaHMIT MaTEMaTHIECKOTO
MasTHUKA. [leproax cBOOOTHBIX
KOJICOaHMI NPy KUHHOTO
MasiITHUKA

33

3aTyxarolire KojaeoaHusl.
BoinyxneHHble Kosie0aHusl.




Pesonanc

34

ABTOKOJICOaHUSA

35

Penrenue 3anmau

36

VYpok-koHpepeHuus
"MexaHnuecKue KojaeOaHus B
MY3bIKaJIbHbIX HHCTpyMEHTaXxX"

37

O000I11IeHNE U CUCTEMATH3ALUS
3HAHUU 10 TeMe "MexaHu4ecKue
koneOanus"

38

DNeKTpOMarHUTHbIE KOJIeOaHMUs.
KonebaTenbHbIl KOHTYD

39

®opmyna Tomcona. Csi3b
aMIUTUTYBI 3apsaa KOHIACHCATOpa
C aMHHHTYJIOﬁ CHJIBI TOKA B
K0J1e0aTeTbHOM KOHTYpE

40

3aKOH COXpaHEHMsI SHEPIUU B
A€ IbHOM KOJIEOATEIEHOM
KOHTYype

41

3aTyxarolue 31eKTPOMarHUTHbIE
KosieOaHus. BeiHyX/IeHHBIC
DJIEKTPOMATHUTHBIC KOJICOaHUS

42

Ilepemennsiii Tok. Peauctop u
KOHJICHCATOp B LIENHU
MEePEMEHHOT0 TOKa

43

KaTYHIKa WHAYKTHBHOCTHU B LCTIN
IEPEMEHHOT'O TOKa

44

3akoH OMa AJ1s1 DJIEKTPUYECKON
e IEPEMEHHOTO TOKa




MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIOIIEE

45 3Ha4YEHHE CUJIbI TOKA U
HaAIPSDKEHUS

46 Pe3onaHc B anekTpuueckoi nenu

47 Pemienue 3agau
W neanbHbIn TpaHC)OpPMATOP.

43 [IpousBoacTBO, epeaaya u
n0Tpe6IEHHE DIEKTPUIECKOM
SHEPTUU
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOCTBE JICKTPOIHEPTHH.

49 KynbTypa ncnonb3oBanus
3IEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

50 Pemenue 3amau

51 Permrenue 3agau
O06o001eHre u cucTeMaTU3aIus

52 3HAHUM MO TeMe
"DJIeKTpOMarHuTHbIC KoJieOaHus"
MexaHu4eCKHe BOJIHBI.

53 XapaKkTepUCTUKU MEXAHUYECKUX
BOJIH

54 ColicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa
WNHudpasByk u ynbTpa3ByK.

56 [IymoBoe 3arps3HEHHE

OKpYXaroIIe Cpeasbl




57

Pemenue 3amau

58

3HCKTp0MaF HUTHBIC BOJIHBI.
I/I3nyquHe SJICKTPOMAIrHUTHBIX
BOJIH

59

DHeprus MIEKTPOMAarHUTHBIX
BoJiH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

60

[IIkana 31eKTPOMarHUTHBIX BOJIH.
[TprMeHeHHe 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

[IpuHUHUIIBI panOCBA3U U
teneBuaeHud. Pagnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKpYXaloIlei cpeasbl

62

KonrponsHast pabora o Teme
"Konebanust u BoyHbI"

63

Caer. 3aKOH MPSIMOJIMHENHOTO
pacrnpoCTpaHEHUs CBETA

64

Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHa MPAMOJIMHEHHOTO
pacripocTpaHEHHs CBETa

65

Otpaxenue csera. [1nockoe
3epkano. Cepruueckoe 3epKano

66

[IpenomiieHue ceera.
AOCONIOTHBIN U OTHOCUTEIIBHBII
[I0Ka3aTellb IPEJIOMIICHHUS.
[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yroa MOJIHOTO




BHYTPEHHETO OTPAKEHUS

Pemienue 3ama4d Ha MMPUMCHCHUC

67 3aKOHOB OTPa)XEHHUS U
MPEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jucnepcust

68 cBeta. ClOXHBIN cocTaB 0eoro
cperta. IlBer

69 JIun3bl. DOKYCHOE PacCTOSIHUE U
ONTHUYECKasl CUJIa JIMH3BI
[TocTpoenue n3odpaxeHuil B

70 JIMH3aX U UX CHCTEMaXx.
YBenudyeHue JuH3bI
Pewienue 3agau Ha mocTpoeHue

71 U300paKEHHA, TOTy4aeMBbIX C
MOMOIIIBIO JINH3

72 ['na3 kak onTuyeckas cucrema
Pemenue 3agau. [Ipenenst

73 IIPUMEHUMOCTH T€OMETPUIECKOMN
ONTUKH

74 CKOpoCTb CBETA U METO/IBI €€
U3MEPECHUS

75 Hucnepcus cBeta

76 WNHuTtepdepenius cera
KorepeHTHbIE HCTOYHHKH.

77 YcnoBus HabmOIeHUS
MaKCUMYMOB 1 MUHMYMOB

78 Penrenue 3anau

79 [Ipumenenne uHTEpHEepeHIINN




80 Hudpakums cBeta
JudpakimonHas pemeéTka.

81 YcnoBue HaOMIOIEHUS TTIaBHBIX
MaKCUMYyMOB

82 Pentenue 3amau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipu3anus ceera

84 Pemenue 3anau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE

26 O06o001IeHre U cucTeMaTu3alus
3HaHu# o teme "OnrTuka"

27 Kontponbhas pabota no teme
«OnTuka»
['panu1pl MpUMEHUMOCTH

28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI
3JIEKTPOAVMHAMUKHN Y TIPUHIIUIT
OTHOCHUTEIILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU
OTHOCUTEITBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBan. [IpeoOpa3oBanus

90 JlopeHna. Y cia0Bue NpUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe
BPEMEHHU U COKPAIICHUE ITHHBI

01 DHeprust U UMITYJIbC
PEAATUBUCTCKOM YaCTHUIIbI

92 CBs3b MaCChI C SHEPTUEH U




HMITYJIbCOM PEISATUBACTCKON
YaCTHULIBI. DHEPIHsl MOKOS

PaBHOBecHOE TEIIOBOE

93
U3Iy4yeHUe

94 3akoH cMenieHns Buna

95 I'unioreza M. I1naHka o KBaHTax.
DOTOHBI

96 OHeprust ¥ UMITyJIbC HOTOHA
®oroaddext. OnbIT A. T

97
CroneroBa. 3akonbl (hoTodPdexra
VYpaBHeHnue DitHIITeHA 17151

98 dororddekra. "KpacHas
rpanuma” Gortorddexra

99 Hasnenue ceeta. OnbiThl 11. H.
JleGenena

100 BoiHOBEIE CBOIICTBA YaCTHI]
Bounsl ne bpoiins. JlnuHa BOJIHBI

101 ne bpoitns u pazmepsl o0nacTu
JIOKAJIU3allN JBHKYIIEUCS
YaCTHUIIbI

102 KopnyckynspHo-BoaHOBOMI
Tyain3m

103 Judpakius 31eKTpOHOB Ha
KpHUCTaJlIax
Crienuduika u3MepeHuii B

104 Mukpomupe. COOTHOLICHUS
Heonpenenéunocteit [elizendepra

105 Pemenue rpaduyeckux 3agay




106

Pemenne pacy€THbIX 33124

107

KonTtponbHas pabota no Temam:
"OcuoBrr CTO",
"KopmyckyisipHO-BOITHOBOM
nyanu3m"

108

OMBITHI 1O UCCIIETOBAHHIO
crpoeHus aroma. [Imanerapuas
mozenb atoma Pesepdopaa

109

IToctynatel bopa

110

Buast ciektpoB. CriekTp ypoBHE#
SHEpPruM aTomMa BOJ0po/a

111

CrioHTaHHoE U BBIHYKACHHOC
N3JIYUYCHUC CBCTA

112

Jlazep

113

Hyxiionnas mozens saapa
I'eiizen6epra-MBanenko. 3apsan u
MaccoBO€ 4YMCIIOo sapa. M30Tonsl.
PannoakTuBHOCTH

114

3aKOH paJinOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
u3lly4eHus. BiausHue
PaaOaKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpust

115

OHeprus CBA3U HyKIOHOB B SIpE.
Snepubie cunbl. Jlepext maccbl
sapa. SlnepHsle peakiuu.
SAnepusie peakTopsl. [Ipobiemsl
YIPaBIsEMOro TEPMOSJIEPHOTO




CUHTE3a. DKOJIOIMYECKUE aCIIEKThI
Pa3BUTHUSA AIEPHON SHEPTETUKU

116

Mertonbl perucTpanuu u
MCCJICIOBAHMS DJIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHbIE
B3aUMOJICCTBUS. bapnoHsl,
ME30HEI U JICTITOHEI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-riitooHHas MOAEIb
aJpOHOB

117

®du3uka 3a npeaenaMmu
CrangaptHoit Mmogenu. TéMHas
MaTepus U TEMHasl SHEPTHUs.
EauHCTBO m3HuecKoil KapTHHBI
Mupa

118

Ortansl pasBUTHUA aCTPOHOMUHU.
3HaYeHHUE aCTPOHOMHH

119

[TprMeHUMOCTh 3aKOHOB (PU3UKU
JUIsl 0OBSCHEHUS IPUPO/IBI

KOCMHYECKHX 00BEKTOB. MeTo b1
ACTPOHOMHUYECKUX UCCIEIOBAHUI

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIbI, PAIHOTEIICCKOIIbI,
BHeaTMoc(epHast acTpOHOMUS

121

Bun 3Bé3nnoro Heba. Co3pesnus,
SIPKUE 3BE3/bI, INIAHETHI, UX
BUAUMOE IBIKCHHE

122

Conueunas cuctema. CoHIE.
ConHeyHast aKTUBHOCTb.




HcTtounuk sxeprun ConHa u
3BE3 ]

123

3BE3/bI, X OCHOBHEIE
XapakTepUCTUKH. [lnarpamMma
"creKTpaJIbHBIHN Ki1ace —
CBETUMOCTD"

124

3Be3abI TIIaBHOMI
[IOCJIENOBATEIBHOCTHA

125

BryTpenHee ctpoeHue 3BE3 .
CoBpeMeHHBIE TIPEICTABICHHS O
MIPOUCXOKICHUH U SBOJIOLUN
ComHia ¥ 3BE3J1. ITanbl JKU3HA
3BE3]

126

Mineunsiii [lyTe — Hama
I"anakTyka. TUIIBI TaTaKTHK.
YEpHble ABIPHI B spax rajJakTHK

127

Bcenennas. Paciuupenue
Bcenennoit. 3akon Xab0ma.
Teopust bosbiioro B3peIiBa.
PenukroBoe nznyueHnue

128

MacmrabHasi CTpyKTypa
Bcenennoi. Meraraiaktuka

129

Hepeménnsie npodiaembl
aCTPOHOMHUU

130

DuU3NYECKUN MTPAKTUKYM 110 TEME
"HccneqoBanre MAarHUTHOTO OJIA
MMOCTOSTHHBIX MAarHUTOB'" MJIN
"UccmenoBaHue CBOMCTB




dbeppoMarueTuKoB" UiIn
"HccnenoBanue neiiCcTBUA
MOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM"

131

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu
"N3y4yeHue 3aBUCUIMOCTH CHJIbI
Awmrepa oT cuiibl TOKa'" Wi
"OnpeneneHrue MarHuTHOM
MHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Amnepa"

132

DuU3NYECKUN TPAKTUKYM 110 TEME
"UccnenoBaHue ABICHUS
3JIEKTPOMAarHUTHOM MHIAYKIUU"
niu "OnpeneneHne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIs"

133

DuU3NYECKUH TPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHU
camounaykiun" win "Coopka
MO/IEJIN 3IEKTPOMArHUTHOTO
reHeparTopa"

134

DU3NYECKUN TPAKTUKYM 110 TEME
"U3mepenune neproa CBOOOTHBIX
KoJIe0aHU HUTSHOTO U
NPYXUHHOI'O MasiTHUKOB"

135

Pu3HUECKU IPAKTUKYM I10 TEME
"I[IpeoOpazoBanHme SHEPTUH B
Mpy>KMHHOM MasiTHUKe"

136

PuU3HYECKUN IPAKTUKYM 110 TEME




"UccnenoBanue nepeMeHHOTO
TOKa 4yepe3 MOCIe0BATEIBHO
COEMHEHHBIE KOHJICHCATOP,
KAaTYLIKy ¥ pe3ucTop’ wiu
"HccnenoBanue paboThI
UCTOYHUKOB CBETa B IIENH
IIEPEMEHHOT0 TOKa"

137

DuU3NYECKUH MTPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

138

®u3HUECKU NIPAKTUKYM I10 TEME
"HU3mepenune nokazarens
MIPEJIOMJIEHUS CTEKJIa" WIH
"ITomy4yeHue n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U
JTUH3bL"

139

DuU3NYECKUH TPAKTUKYM 110 TEME
"HccnenqoBaHue 3aBUCUMOCTH
(bOKyCHOTO paccTOSIHUS OT
BelecTBa (Ha MpUMeEpe KUIAKUX
nuH3)" win "U3mepenue
(OKYCHOTO PacCTOSTHUS
pacceuBaronux JUH3"

140

DU3nYECKU IPAKTUKYM 10 TEME
"Habmronenue audpakuuu,
UHTEpEPEHIINU U TTOJIIPU3ALUN
ceera"

141

DuU3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCa U




SHEPTUU PEIATUBUCTCKUX YACTHII
(mo dororpadusim TpekoB
3apsDKEHHBIX YaCTUI] B MATHUTHOM
noJie)"

142

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHaoM [ lnanka
Ha OCHOBE MCCIIEIOBAHUS
doTtorpdexra" nnm
"HccnenqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA YE€PE3 CBETOAUO OT
HanpsokeHus"

143

DuU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBaHue criekTpa
pa3peKEHHOTO aTOMAPHOTO
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoi Pundepra”

144

DuU3NYECKUH TPAKTUKYM 110 TEME
"UccnenoBanue pagnoakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumetpa" uinu "Usyuyenue
[IOTJIOLIEHUS OEeTa-YaCTHIL
aIroMuHueEM"

145

DuU3NYECKU MPAKTUKYM 110 TEME
"HabGaronenus 386344010 Heba
HEBOOPYXKEHHBIM TJIa30M C
UCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUH ISl OTIPEACIICHUS
IOJIOKECHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE




co3Be3usi CeBepHOro Mnosyniapus
U pKUE 3BE3BI" WU
"Habmronenus B Teneckorn JIyHsl,
IUTAHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOILJICHUI"

146

O0001IeHre B CUCTEMATH3 A
3HaHui. Ponb ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOH,
TEXHOJOTMYECKOM, COLIMATBLHON U
ITUYECKOH cdepax AeaTeTbHOCTH
YyeJI0BeKa

147

O0001IeHre U CUCTEMAaTU3ALIIS
3HaHu#. Posb 1 MecTo GU3HMKHY U
ACTPOHOMHUU B COBPEMEHHOM
HAYYHOW KapTHUHE MHpa

148

O00011eHne U CUCTEMAaTU3 AL
3HaHui. Ponb usmdeckoit Teopun
B (hOpMUPOBAHUHU TTPEICTABICHUIMA
0 (pusmueckoi KapTHHE MUPA,
MeCTO (PU3HUECKOI KapTUHBI MUpa
B 00IIIEM psy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O MPUPOJIE

149

O000I11IeHNE U CUCTEMATH3AIUS
3HaHu# 1o teme "Kunemaruka"

150

O00011eHNEe U CUCTEMAaTU3ALIIS
3HaHui o teMe "Kunematuka'

151

O06o001IeHNe U cHCTeMaTU3alus
3HaHu# 1o teme "JluHamuka"




152

O00011eHre U CUCTEMAaTU3 AL
3gaguil o TeMe "CraTHuka
TBEpAOro Tena"

153

O00011IeHNE U CUCTEMATHA3ALIMS
3HAHUU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHHKe"

154

O0o001IeHNE U CHCTEMATH3ALIH
3HaHui Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

155

O0o001IeHNE U CHCTEMATH3aLIHS
3HAHUU I10 TEMe
"Tepmonunamuka. TernoBbie
MalIuHb"

156

O000111eHrEe U cCUCTEMAaTU3ALIHS
3HaHMUMU 110 TeMe "ArperaTHsle
COCTOSIHUSA BelecTBa. Pa3oBble
nepexopl"”

157

O00011eHre U CUCTEMAaTU3 AL
3HAHUM MO Teme "DIEKTPUIECKOe
nose"

158

O0001IeHne U CUCTEMAaTU3 AL
3Haguil o teMe "TloCcToOAHHEIN
ANIEKTPUYECKUM TOK"

159

O00011IeHNE U CUCTEMATHA3ALIMS
3HaHui 1o teme "Toku B
pa3IuYHbIX cpenax”

160

O00011IeHME U CUCTEMATU3ALIUS




3HAHUHU 110 TeMe "MarauTHoe
rnoJje"

161

PesepBHeiit ypok. O6001IeHHE U
cHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DjeKTpOMarHuTHas MHIYKIus"

162

PezepBHblit ypok. O0001IeHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"MexaHuueckue kojaeOaHus"

163

PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUH 1o Teme
"JeKTpOMarHuTHbIE KojebaHus"

164

Peseprubiil ypok. O6001eHuE 1
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"MexaHH4eCKHE U
3JIEKTPOMATrHUTHBIE BOJTHBI"

165

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3allKs 3HAHHUH 110 TeMe
"OnTuka"

166

PesepBHsiit ypok. O6o00IeHHE U
cucreMatTu3sanuvsa 3HAHUH 110 TEME
"OcnoBsl CTO"

167

PesepBHblit ypok. O0001IeHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"KopmyckysipHO-BOITHOBOM
nyanu3m"

168

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"®u3uka aroma"




Peseprubiil ypok. O6001eHuE U
CHCTEMaTH3aIHs 3HAHUH 110 TeMe

169 " 1
duznka aTOMHOTO siipa U
3JIEMEHTapHBIX YaCTHIL"
PesepBHeIit ypok. O600ICHHE 1
170 cUCTEeMAaTH3aInsI 3HaHUH T10 TeMe 1

"SnemeHTsl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

o Ouzuka. Monekynspras ¢usuka. Tepmogunamuka, 10 kinace/ Msikumes I'.4.,

CunsikoB A.3., OGIIECTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «JIPODAY;

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

o ®usuka. Ontuka. KBantoBas ¢usuka, 11 kinacc/ Msikumes .., CunsikoB A.3.,

OO011ecTBO C OTPaHUUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AkiioHepHOe
obmectBo «M3naTenscTBO «IIpocBemienne»

o dusmka. Mexanuka, 10 xkimace/ Msakumes I'.51., CunsikoB A.3., O0mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY»; AKIIMOHEPHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHue»

o ®dusuka. Konedbanus u Bonnsl, 11 ximace/ Makumes I'.51., Cunasikos A.3.,
OO011ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO « IPODAY; AKiimoHepHOe
obmectBo «M3narensctBo «IIpocBeiienne

o ®usuka. Dnexkrpoaunamuka, 10-11 knaccel/ Mskumes I'.4., CunsaxoB A.3.,
OO011ecTBO € OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AkiioHepHOE

obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

o Ouszuka. Pabouue nporpammsl. [Ipeamernas nunus yueouukoB "Knaccuueckuit

kypc". 10-11 kmaccest I'. 4. Makumes, 10 ki., YMK "Knaccuuecknii kypc" I'. 4.

Mskumies, 11 k1. Akimonepnoe obiectso "M3natensctBo "[Ipocsemenne”



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
e but6mmoreka [{OK 10 kmnacc - https://lesson.edu.ru/03/10

o bub6mmoreka IIOK 11 knacc - https://lesson.edu.ru/03/11






