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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (u3uke Ha ypoBHE CpeAHEro oluiero ooOpa3oBaHus pa3padoTaHa Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
nporpammsbl, nipeactaBiieHHbIX B DI'OC COOQO, a Takxke ¢ yueTtoMm (enepanbHoi padboueit
mporpamMmbl Bocriutanusi 1 KoHnenuu npemnogaBanus yaeOHoro npeameTta «Puzmka» B
oOpasoBarenbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma mo ¢usuke omnpenenser o0g3aTEIbHOE MPEAMETHOE COJECpKAHUE,
yCTaHaBIMBAET PEKOMEHAYEMYIO TMOCIEIOBATEIbHOCTh HM3yUYEHUS TEM U Pa3/elioB
y4eOHOro mpeaMeTa ¢ yueTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKU
y4eOHOro Ipoiiecca, BO3pacTHbBIX 0coOeHHOCTel oOydaromuxcs. [Iporpamma no ¢usuke
JaeT MPEJICTABIICHUE O LENSAX, COJAEpKaHuU, 00IIel cTpareruu oOy4eHus, BOCIIUTAHUS U
pa3BUTUSI 00yYaroOmMXCsl CpeAcTBaMH ydyeOHoro mpeamera «Puszuka» Ha yriyOJICHHOM
YpOBHE.

N3yuenue kypca (QU3MKH YIIIyOJICHHOTO YPOBHSI MO3BOJIAET PEaIN30BaTh 3aJ1aud
npoecCHOHAILHON OpUEHTAIlMHM, HAIPaBJICHO HA CO3/aHHME YCIOBUM IS TPOSBICHHUS
CBOMX WHTEJUICKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxJAbiM OOyYaronImumcs,
KOTOpbIE  HEOOXOIWMMBI Il  TMPOJOJDKCHHs  OOpa3oBaHMsI B OpPraHH3AIUIX
npohecCHoHaNBFHOTO0 00pa30BaHMs MO PANMUYHBIM (PUZNKO-TEXHUYECKUM U UH)XKEHEPHBIM
CIEIUATBLHOCTSIM.

B nporpamme 1o ¢usrke onpenenstoTcs MmIaHupyeMble pe3yJIbTaThl OCBOCHHSI Kypca
Gbu3MKKM Ha YpOBHE CpEIHEro OO0IIero 0oOpa3oBaHUS: JIMYHOCTHBIC, METANpPEIMETHHIC,
npeaMeTHble (Ha yriyoseHHOM ypoBHe). HaydHo-MeToq0510rMueckoil OCHOBOM IS
pa3paboTku TpeOOBaHUN K TUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yIbTaTaM
0o0ydJaromuxcsi, OCBOMBIIMX MPOrpaMMy TO0 (HU3MKE HA YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMs Ha YIITyOJICHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-IESATEIbHOCTHBIN MOJXO0/.

[TporpamMma o (hu3HKe BKITIOYACT:

TJIAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU Ha Yyri1yOJIEeHHOM YPOBHE, B TOM
YHClie TIPEeIMETHBIE PE3YIbTATHI IO TOJaM 00yUICHHS,;

cozepkanue yueOHoro npeamera «dusukay mno rogam o0yueHusl.

[TporpamMma mo (pu3MKe UMEEeT MPUMEPHBIN XapaKTep U MOXKET OBITh MCIOJIb30BaHA
YUUTETSIMHA (PU3UKH 17151 COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

[IporpaMMa 1o ¢u3MKEe HE CKOBBIBAET TBOPUYECKYI0 HHHIIMATUBY YYHTENEH W
MIPEIOCTABIISICT BO3MOXKHOCTH [IJIsl peajn3alliil Pa3UYHbIX METOJAWYECKUX TOIXOI0B K
npenojaBaHuio0  (GU3MKM Ha YrayOJICHHOM YpOBHE TIpU YCJIOBHH  COXPaHEHUS
00s13aTeNTbHOM YacTH COJIepPIKaHus Kypcea.

du3rka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TMPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTO TpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHHA 00
okpyxarorem mupe. [IkonbHbII Kype PU3nKn — cucTeMOo00pa3yroIInii sl €CTECTBEHHO-
HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOIBKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE



IPOLIECCOB M SIBJICHHUM, M3y4aeMbIX XHMHEH, Ouonoruei, ¢usnueckoil reorpadueid u
acTpoHomuel. Vcnonb3oBaHME U aKTUBHOE TNpPUMEHEHHE (PU3MUECKUX  3HAHHM
OTpEeNeIIo Xapakrep M OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTU B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TMOJYyYEHHUS HOBBIX MAaTEpUaJIOB C
3aJJaHHBIMU CcBOWcTBaMU. V3ydyeHne (u3MKH BHOCUT OCHOBHOW BKJaa B (hOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocs, B (OpPMUPOBAHHWE YMEHUH
MPUMEHSTH HAyYHbIN METO/] TO3HAHUS IIPH BBIMOJTHEHUH UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca (u3uku Ha ypOBHE CpPEAHEro OOIIEro 0Opa3oBaHUs MOJOXKEH P
ujei, KOTOpbIe MOKHO PACCMaTPUBATh KaK MPUHIIUIIBI €T0 MOCTPOCHUSI.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEW KypC SBIIETCS JIOTHYECKH
3aBEpIICHHBIM, OH COACPXHUT MaTepuand M3 BCEX pa3AeinoB (U3HMKH, BKIIOYACT Kak
BOMPOCHI KITACCHYECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoea 2enepanuzayuu. B cOOTBETCTBUU C HeW Marepuan Kypca GU3HKUA OOBEIUHEH
BOKpPYT (pu3nyeckux Teopuil. Beaymum B kypce siBisieTcs: GopMUpOBaHUE IPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. FE¢ peanuzainusi MNOpeanojaracT HCMOJb30BAHUE
TYMaHUTApHOTO MOTEHLIHaa (PU3HMUECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS (PUBHUKH C
pa3BuTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU MU
HKOJIOTUYECKUMU NPoOIeMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc Qu3uku yriyOJICHHOTO YPOBHS
IpeanojaraeT 3HaKOMCTBO C IIMPOKHUM KpPYTOM TEXHUYECKHMX M TEXHOJOTHYECKUX
IPUJIOKEHUN W3Y4YEHHBIX TEOpHH M 3akoHOB. Ilpu 3TOM paccMaTpuBarOTCi Ha YPOBHE
oOLIMX MpeICTaBICHUH U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu peannsyercs NOCPeICTBOM BBEICHHUS JIEMEHTOB COJIEpKaHUS,
NOCBSILICHHBIX AKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKM U TEXHOJOTMU, a TaKke OOCYXKACHHS MpoOJeM palOHAIbHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

OcBoeHHE coaepKaHusi MporpamMmbl MO (U3MKE JOJKHO OBITh IMOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-IEATENIbHOCTHOrO mnoaxoxa. s ¢u3uku peanusanus 3TUX
OPUHIMIOB Oa3upyercs Ha HCIOJb30BAHUU CaMOCTOSTENIBHOIO JKCIEPUMEHTa Kak
MOCTOSIHHO JIeUCTBYIOMIETO (pakTopa yueOHoro mporecca. s yrimyOaeHHOro ypoBHS —
3TO CHUCTEMA CAMOCTOSITEJIBHOTO YYEHUYECKOTO 3KCIEPUMEHTA, BKJIKOYAKOLIETO
(GpoHTaNbHBIE YUYEHWYECKHE OMbBITHI MPU HM3YyYEHHUH HOBOTO MaTepuaja, J1abopaTOpHBIE
paboTel W paboThl TpakTHKyMmMa. [Ipu 3TOM BO3MOXHBI JBa CIIOCOOa peanu3aiuu
¢bu3nyeckoro nNpakTukyma. B nmepBom ciyyae mpakTUKyM MpoBOAUTCS 100 B KoHIlE 10 u
11 xmaccoB, MO0 mocie MEPBOIO U BTOPOTO MOJYTOAMNA B Ka)JIOM U3 3THUX KIIACCOB.
Brtopoii cmoco6 — 310 mHTErpaius padoT MpakTUKyMa B CUCTEMY JIaOOpAaTOPHBIX PadoT,
KOTOpBIC MPOBOSATCS B IMpollecce M3ydeHus paszzena (temsl). [Ipu stom moja pabotamu
MpPaKTUKyMa MOHHUMAETCSl CaMOCTOSITENIbHOE HCCIEAOBaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOI'0, 0000IIICHHOTO BU A O€3 MOIIaroBo MHCTPYKITUH.



B mporpamme mo ¢usuke cucTeMa yYE€HHYECKOrO IKCIEPUMEHTa, JabopaTOpHBIX
paboT W TMpakTUKyMa MpeACTaBieHa €IUHbIM IepeuHeM. BpiOop TeMaTuku ais 3THX
BUJIOB  YYEHHYECKHX  MPAKTUYECKUX  pabOT  OCYUIECTBISIETCS  y4aCTHUKAMU
00pa3oBaTeNbHOTO IMpollecca MCXOAS U3 OCOOCHHOCTEH MOYPOUHOIO IJIAHUPOBAHUS U
ocHaieHus: kabunera ¢usuku. [Ipu 3TOM obecreunBaeTcsi OBIaJeHHE O0YyYarOIIUMUCS
YMEHUSMH TPOBOJUTH MPSIMbIE U KOCBEHHBIE M3MEPEHUS, MCCIICOBAHUS 3aBUCUMOCTEH
(bU3MYECKUX BEJIMYMH U TTIOCTAHOBKY ONBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE ylensieTcs pEUIeHUI0 PAcYCTHBIX U KaueCTBEHHBIX 3ajad. [Ipu
ATOM JIJIsl PaCUCTHBIX 3aj7]a4 MPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 33/JIaHHOW U HESIBHO
3aJlaHHON (DM3UYECKOW MOJENbIO, TO3BOJLIIONIUME TPUMEHATh HW3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, TaK ¥ HHTETPUPYS MPUMEHEHNE 3HAHHMA
W3 Pa3HBIX pasnenioB. J[7s KauyecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0o0BbsACHEHHE/TIPE/ICKa3aHue TNPOTEKaHWs] (DUINYECKUX SBICHUM W  TPOIECCOB B
OKpY>Karole >Ku3HHM, Tpelyromme BbiOOpa GU3MUECKOW MOJENN MJisi CUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusimu OPI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro Tpoiecca Kypc GU3UKK YIIIyOJICHHOTO YPOBHSI Ha YPOBHE
cpenHero o0miero oopa3oBaHus JOHKEH M3y4aThCsl B YCIOBUSIX MPEIMETHOTO KaOWHETa.
B kabunere ¢u3uku NOMKHO OBITH HEOOXOAMMOE JabopaTopHOE O00O0pYyIOBaHUE IS
BBHITIOJTHCHUS YKa3aHHBIX B TIPOrpaMMe 1Mo (GU3UKE YICHUYECKHUX OIBITOB, JIAOOPATOPHBIX
paboT 1 paboT MpaKTUKyMa, a TAKXKEe IEMOHCTPAIIMOHHOE 000pYT0BaHHE.

JleMoHCTpanoHHoe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUHM C MPHUHIIUIIOM
MUHUMAJIBHOM  JTOCTATOYHOCTH W OOECHEYMBAET IOCTAHOBKY TIEPEUUCICHHBIX B
nporpamMme 10 (U3UKE KIFOYEBBIX JEMOHCTPAMK IS WCCICIOBAHUS H3ydaeMbIX
SIBJICHMA W TIPOIIECCOB, SMITMPUUYSCKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlaGoparopHoe  oOoOpyIOBaHHWE I YYCHHYCCKMX  IPAKTHYECKUX  paboT
dbopmupyeTcss B BUE TEMaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B PacdyeTe OJHOTO
KOMIUIEKTa Ha JAByX oOydwarommxcsa. Temarudeckue KOMIUICKTBI JIaDopaTOPHOTO
000pyI0BaHUS JOJKHBI OBITH TTOCTPOSHBI HA KOMIIJICKCHOM HCIIOJb30BAaHIH aHAJIOTOBBIX
U nupoBbIX TPHUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJE
U pOBBIX JabopaTOpuil.

OCHOBHBIMH HENIIMH U3Y4YeHUsT (PU3UKH B 00IIIEM 00pa30BaHUH SIBIISTIOTCS

dbopMHpOBaHUE MHTEPECA M CTPEMIICHHS O0YJArOIINXCS K HAYYHOMY HU3YYCHHIO
MPUPOIBI, PA3BUTHE UX UHTEIICKTYIbHBIX i TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TIPEJACTABICHWA O HAyYHOM METOAC TO3HaHUSA H (popMUpoBaHHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTara W3yYCHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HUKU;

dbopmMupoBaHUE€ YMEHHN OOBSICHATH SBJICHHS C HCIOJb30BaHUEM (DHU3UUYECKUX
3HAHUH ¥ HAYYHBIX JIOKA3aTEIbCTB;



dbopMupoBaHHE TpPEACTaBICHUA O poiud (U3UKK AN Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cepax Oyaymied mpodeccuoHalIbHON
NeSATEIbHOCTH, CBSI3aHHBIX ¢ (DM3UKOM, MOATOTOBKA K JajbHEHIIeMy OOYYEHUIO B 3TOM
HaIpaBIICHUU.

JlocTrxeHne STUX Lenei ooecreuynBaeTCs pelieHHeM CIeAYIONUX 3a/1a4 B IpoIiecce
U3y4YeHUs Kypca (U3MKH Ha YPOBHE CpeTHEro o01ero 00pa3oBaHus:

NpUOOpETEeHNE CUCTEMbl 3HaHUN 00 O0OmuX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX, BKIOYAs MEXAaHUKY, MOJEKYJSIPHYIO (GHU3HUKY, 3JIEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHHUH NPUMEHATh TEOPETUUYECKHE 3HAHHS [JIs1 OOBSICHEHHUS
dusznyeckux SBIECHUN B TpHUpPOAE M JUIA TPUHATHA TPAKTHUECKUX pEIICHUH B
MIOBCEIHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEUICHMsI PA3IMYHBIX 33Jad C SIBHO 3aJaHHOW (Qu3ndecKkon
MOJIEJIbIO, 3a/1a4, MOIPa3yMEeBAIOIINX CAMOCTOATEIbHOE CO3/aHue (PU3MUecKor MOenH,
aJIeKBaTHOM yCTIOBHSIM 33a4H, B TOM UHKCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa,

NOHMMaHUE (PU3MUYECKUX OCHOB M NMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPEAY;

OBJIAZICHUE METOJAMHM  CaMOCTOSATEIBHOIO  IJAHUPOBAHUS U MPOBEACHUSA
$u3NYECKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpETaruu WHPOpMAIUH, OMpEAeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

CO3/laHME€ YCIOBUH i pa3BUTUS YMEHMHM TPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOU JIESITEIIbHOCTH;

pa3BuTHe HHTEpeca K cdepaM TpodecCHOHATBHOW IESTEIBHOCTH, CBA3AHHOW C
bU3HUKOIA.

B cootBerctBun ¢ tpedoBanussMu OGI'OC COO yriayOiaeHHBIM YypOBEHb M3Y4YEHUS
yaeOHoro npeamera «®Pu3uKay Ha YPOBHE CpeaHEro ooIiero oOpa3oBaHHUs BBHIOHMpaCTCS
oOyyaromuMucs, IJIAHUPYIOIIUMHA TPOAOKEHHE O0pa3oBaHHs MO CIEUHUAIbHOCTAM
(U3UKO-TEeXHUUYECKOTO MTPOQHIISL.

Ha wuzyuenune @usuku (yrayOJnCHHBI ypOBEHb) Ha YpPOBHE CPEAHEro OOIIero
obpazoBanus orBoautcs 340 vacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacos (5 yacoB B HeAEIIO).

[Tpennaraemslii B mporpamme mo ¢pu3uke nepeueHs Jab0paTopHbIX U MPAKTUYECKUX
paboT sABISIETCS PEKOMEHIOBAHHBIM, YUUTEIb JeNaeT BHIOOp MPOBEACHUS J1ab0paTOPHBIX
paboT U OTBITOB C YYETOM HHIUBUIYaTbHBIX 0COOCHHOCTEH 00yUJatOIINXCsl.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

®dusuka — pyHIaMeHTalIbHasg Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIIETOBAHUS (PU3UUECCKUX SBICHHIM.

OKCIEpUMEHT U TEOpUs B Ipolecce Mo3HaHus npuponbl. Habmonenune u
IKCIIEPUMEHT B (PU3HKE.

CriocoObl  uM3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOrOBble M LHU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[lorpemHocT  WM3MEpeHM  QU3WYECKHX  BENUYMH  (a0CONIIOTHAas H
OTHOCHUTEJIbHAS).

MonenupoBanue (GU3NYECKUX SIBJICHUA U MPOIECCOB (MaTepuaabHasi TOUKA,
abCOJIIOTHO TBEPAOE TEJO, HACabHAs KHUAKOCTb, WACAIbHBIM ra3, TOYEYHBIN
3apsn). ['unoresza. ®usznueckuil 3aK0H, TPpaHULIbl €ro NpuMeHuMocTu. duznueckas
TEOpHs.

Pons m Mecto ¢u3uku B (HOpPMHPOBAHWHU COBPEMEHHOM HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKMUKyM.

M3mepeHre Cwibl TOKAa W HAalPSOKEHUS B LENM IOCTOSHHOIO TOKA IIpU
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BETUYHMH MTPHU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBmxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOIO JBHIKEHUS.
Cucrema orcuera.

[Tpsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMHA Ha OCH CHUCTEMBI
KoopauHat. Tpaexkropus.

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTE€pUAIbHOW TOYKHM, MX HPOEKIMHM HAa OCHU CHCTEMBI KOOpPIWHAT.
CnoxeHue nepeMeIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaIbHON TOYKU OT BPEMEHU U UX
rpaduku.

CBobOonHoe majeHue. YCKOpeHue CBOOOTHOrO majeHus. JIBWKeHue Tena,
OpOIIEHHOr0 TMOJ YIJoM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONU TOUYKHA OT BPEMEHU U UX TpapUKu.



KpuBonmHenHoe  nBuxeHue. JIBKeHME  MaTEpUaIbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepuon u yvacrota oOpaiieHus.
[lenTpocTpeMuTenbHoe (HOPMaAJIbHOE), KacaTelbHOE (TAHT€HUMAIBLHOE) U TMOJHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA U TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETD,
JIBH)KCHUE CHApANIOB, LIEMHBIE, IIECTEPCHYATBIE M PEMCHHBIE IEepelayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb CUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMAaTHYECKHX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObI UCClIeIOBaHUS JBUKCHU.

MtrocTpanyst peaesIbHOro nepexoa i N3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO31yX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxkeHus: Tena, OpPOIIEHHOrO TOJI YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO K€
T€Jia B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JBHMXKEHHS C LENbI0 ONPEAECICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHue ycKOpeHUs Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKECHUU
10 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IYyTH OT BpPEMEHU MPHU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenre  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue JnBWXKEHUA Tela, OpOIIEHHOTO Topu3OHTambHO. [IpoBepka
TUIOTE3bl O MPSAMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
MOJIETa U HAYAJIIbHOM CKOPOCTBIO Tea.

W3yyeHue NBUKEHHSA Tejla MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TEPUOJIA OOpaIleHHs KOHMYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HbroToHa. MHepumaneHble cuctembl orcuera. [IpuHnmmn
oTHocuTenbHOCTH ["anmuies. HeunepuuanabHbie CUCTEMBI OTCUETa (OIpeEesieHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOM MACCBI.

Cuna TsXKecTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO MaJleHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TN U UX CyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, nBmxKymerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe TpeHue. Cuia TpEeHHS CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koaddunment tpenusa. Cuna CONpPOTHUBICHUS] TPU JBIKCHUM Tella B
XKUIKOCTHU WIIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHHS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHn4eckue yCTpPOWCTBA MU TEXHOJOTMYECKUE IIPOLECCHI: IMOAIMITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HabGnronenue ABMKEHUS T€Nl B MHEPLUHUAIBHBIX U HEMHEPITUAIBHBIX CUCTEMaX
OTCUETA.

[IpyHIKMT OTHOCUTEIBHOCTH.

Kauenue AByX HUIMHAPOB WIHM IIAPOB PA3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUUAIBHON CHCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MNPHIOKEHHBIX K TEIy CHIl  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €r0 YCKOPEHHE B MHEPIUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMA/ICHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUJT TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.

N3mepenrie paBHOACHCTBYIOIIEH CUJI MPU JBWIKEHUN OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHM JBUXKEHHUSA OpyckKa 1o
HAKJIOHHOM IUTOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3SHHKAIONINX B MPYXXUHE W
PE3MHOBOM 00pasIie, OT UX AchOopMaIiu.

V3ydyeHne TBUKCHHS CHCTEMBI Tell, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOH depes
JIETKUH OJIOK.

N3mepenre Kod(hQUIMEHTa TPEHUS [0 BEIUYHUHE YIIIOBOro Koddduimenta
3aBUCHMOCTH Frp(N).

HccnenoBanue NBHKEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne IBUKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBepaoe Teno. [locTtymarenbHoe M BpaljaTeIbHOE JIBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. [lmedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: KPOHILUTENH,
CTPOUTENIbHBIM KpaH, pelieTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

HUccnenoBanne yclaoBHM PaBHOBECHS TBEPAOTO TeEJla, HMEIONIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHue KPOHIITEHHOB U pacueT CUJI YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIErO IIOIIaAb OMOPHI.

Tema 4. 3akonwl coxpanenus é mexaHukxe.

Nmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUAIIBHBIX TOUeK. LlenTp Macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABMKEHUH LIEHTpa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

MomMmeHT umnynbca marepuanbHou Touku. [IpencrasiieHue o coxpaHeHuu
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaboTta cuibpl Ha MaloM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeCTaBIeHUE PabOThl CHUIIBI.

MOIIHOCTE CUJIBI.

Kunernueckasi sHepruss mMarepuaibHOM Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOU SHEPTUU MATEPUATIbLHOU TOUKH.



[loTeHManbHble W HEMOTEHIUANbHbIE CUibl. [loTeHnuManbHas >HEPrus.
[ToTenmmanbHas sHeprust ynpyro nedopmupoBaHHON npyxuHbl. [loTeHImanbHas
DHEPrusl Tejla B OJHOPOJHOM IpaBUTALIMOHHOM Imoje. [loTeHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHIHUANBbHBIX CHJ C HM3MEHEHHEM MEXaHWYEeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuu [ uAeanbHOM >KUAKOCTH KaK CJEACTBHE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHHUYeCcKue yCTPOMUCTBAa M TEXHOJIOTHYECKUE MPOILECCHL: JABHKEHHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHrne MOITHOCTH CHUJIBL.

M3MeHeHue 3Hepruu Tela IpU COBEPUIEHUHU padOThI.

B3anmHbIe nTpeBpaleHnsi KHHETUYECKON W IMTOTEHIHAIIBHOW SHEPTUM NPH
JEHUCTBHUU HA TEJO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEpTUH IPU CBOOOTHOM MaACHUU.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3mepeHne uMItysbca Teaa 1o TOPMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH 3IEKTPOMOOMIISI U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA T€JIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA MTPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON 3HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenve pabOTHl CHIIBI TPEHHUsS MPH JBWKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TepMOJANHAMHUKA.

Tema 1. Ocnoévl MoNeKYAAPHO-KUHEMUYECKOU meopull.

OCHOBHBIE TOJOXKEHUSI MOJEKyJsipHO-KuHeTnYeckor teopuu (MKT), ux
ombiTHOe oOocHoBanue. Jlubdysus. bpoyHoBckoe nBmkeHue. XapakTtep
JNBIWKEHUS M B3aUMOJEWCTBHUS 4YacTUL BellecTBa. MoJenu CTpPOEHHs TIa30B,
KUIKOCTEH U TBEPABIX TE€T U OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHUX



mozeneid. Macca u pasmepbl MoJiekyd (aromoB). KonuuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e¢ u3mepenus. [llkana
temneparyp Llenscust.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
ra3a JIBH>KYTCSl XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AoOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M3omporiecch B
UJCAIbHOM Ta3e C IIOCTOSSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 1300apa.

CBsi3p  MEXIy JaBICHHUEM UM  CpeAHEH  KUHETUYECKOW  JHEprueut
MOCTYNATEIbHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYJl HJIEAJIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HJI€aTIbHOTO Ta3a).

CBs13b a0COIOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHu4ecKkue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YacTHI] BEIIECTBA.

Mojenb OpOoyHOBCKOTO ABMXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO ABUKEHUS.

Juddysus :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJIL.

Mogenu KpucTamIn4ecKuX peueToK.

HabGnronenue u nuccneaoBaHre U30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomaoi, npaKmuxKym.

Hccnmenoanne mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEXK Ty TOPSUYEH 1 XOJIOAHOM BOJOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAaHO MCIOJIb30BAHNE
udpoBoii 1abopaTopun).

N3yuyenune n30X0pHOro nporecca.

N3yuyenue n3ob0apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCJIOBUH s
TEPMOJIMHAMUYECKON cCUCTeMBbl. BHelIHre U BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUYECHUS BEIUYHMH, OMUCHIBAIOIIUX
€€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamukd. (CamMoNnpou3BOJbHAsA — penakcauus
TEPMOJUHAMHYECKON CUCTEMBI K TETIIOBOMY PABHOBECHIO.

Mopnene wuIeanpHOrO raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHe MenaeneeBa—Kmanepona U BbIpaXEHHUE Uil BHYTPEHHEU DHEPIUH.
VYcnoBus NPpUMEHUMOCTH 3TOW MOJENN: HU3Kash KOHLEHTPALMS YaCTHIL], BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1711 BHYTPEHHEW HEPTUA OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMOouHaMuKe. Boruucienue paboTsl 1o rpaduky
npoiiecca Ha PV-nuarpamme.

Tenmonepenaua  kak  cmoco0 — M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHus paborel.  KonBekuws,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. TemmoeMKOCTh Tena. YAeiabHas MW MOJSpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maliepa. YaenbHas TeIioTa CrOPaHMs
tormBa. Pacuér KoauuecTBa TemIoThl Ipu Teruonepenade. llonstue 006
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMHMKH. BHyTpenHss osHeprus. Kommuectso
TEIUIOTBI W paboTa Kak  MeEpbl  W3MEHEHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJIMHAMHYECKONU CUCTEMBI.

BTopoii 3ak0OH TEpMOAMHAMHUKHM JJIsi PABHOBECHBIX IIPOLIECCOB: YEpE3
3aJlTaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOAUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOAMHAMMKM JUIsl HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXKHO IIepeaTh TEIIOTY OT 0oJiee XO0JI0JHOro Tena K 0osiee Harperomy 0e3
komriencanmu (Knaysuyc). Heo6patumMocTh MpupoIHBIX TPOLIECCOB.

[Tpunnumne! aectus TeroBbix MammH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukm Kapno.

DKOJIOTUYECKHE ACIIEKThl MCIOJb30BaHMUs TEILIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUYEeCKHuEe YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: XOJOIUIbHUK,
KOHJUIIMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeia, MnapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIJIMBA AJIs
BBIPAOOTKU «TETUIOBOM» U DJICKTPOIHEPTHH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE y/IEIIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHHS] BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOTO Mpolecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

N3mepenune yaenbHON TEIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM HDHEPIUM MEKMOJIEKYISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Azpecamnuvle cocmoanusa eeujecmea. Dazoewvle nepexoobnl.

[TapooOpa3oBanne u KoHAcHcarus. lcnmapeHwe u KumeHue. Y aelbHas
TEIJIOTa MapooOpa3oBaHMUS.

HacblllleHHBIE W HEHACBHIIIEHHbIE mnapbl. KaudecTBEHHass 3aBUCUMOCTh
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
OT 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JABJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBepaoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHA30TPONHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTaluid3auusd. YAelbHas TEIUIOTa IUJIABJICHHUS.
CyOnumarus.

Hedopmanuu tBeporo tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarimii.

TemnmoBoe pacmmpeHne KUJIKOCTEH M TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacipenue. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B (ha30BbIX NEPEXOAAX.

YpaBHeHUE TEIJIOBOTrO OaliaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(phuuMEeHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumnsipasie siBnenus. J[aBiaeHue noa MCKPUBICHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCH:  KUAKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TermioBoe pacmmpeHue.

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHl ¢ MBUTBHBIMU TIJICHKAMH.

CmaunBaHue.



Kanumnisipabie sBieHusl.

Monenu HEHPFOTOHOBCKOM KUJKOCTH.

CriocoObl M3MepEeHUs BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarimii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, navopamopuvie pabomuol, npaKmuxym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yAaenbHOM TEMIOTHI IIIaBJICHUS JIb/IA.

M3ydeHne CBOMCTB HACHILIEHHBIX MapOB.

W3mepenne aOCOMOTHON BIAXKHOCTH BO3AyXa W OICHKA MAacChl TapoOB B
MOMEIICHHH.

N3mepenne koaduiimeHTa NOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  JedopMaluid  pe3nHOBOro oOpasua oT
MPUWIOKEHHON K HEMY CHUJIBI.

Pasznen 4. DiiekTpoguHAMUKA.

Tema 1. Inekmpuueckoe nosne.

DnekTpu3aius TeJl U €€ MPOSBICHUSA. OJJEKTpUYecKuid 3apsan. JBa Buma
ANEKTPUYECKUX 3apsaaoB. [IpOBOOHUKHM, HOHUAJIEKTPUKH U MOJYIPOBOAHUKH.
DneMeHTapHbId JJIEKTPUYECKHUI 3apsii. 3aKOH COXPAaHEHUs SJIEKTPUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kyiona.

Onektpudeckoe nojue. Ero neficTeue Ha 3JIEKTPUYECKUE 3apsiibl.

Hampsoxk€HHocTh  anekTpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuwm
HaIPSKEHHOCTH YJIEKTPUYECKOTO 1MoJs. OTHOPOIHOE IEKTPUUECKOE MOJIE.

[JoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTP NMOTEHUMAIOB U
HanpspbkeHue. lloTeHunumanbHass >HEprust 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMAN 3IEKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTU
MOTEHIIMAIIOB ISl AJIEKTPOCTATUYECKOTOo TMOoJs (KaKk OJHOPOJIHOTO, TakK M
HEOTHOPOJTHOTO).

[IpyuHIMT CYTIEPIIO3UITUHU IEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsaa. Ilosne paBHOMepHO 3apspkeHHOUM cdepol. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0bemy miapa. Ilosne paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JWUHUN HANPsHKCHHOCTH OTHUX TOJEH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPSA0B.

JusnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrpuueckas
IIPOHUIIAEMOCTD BEILIECTBA.



KongeHcaTop. DIeKTpOEMKOCTh KOHJIEHCATOpPa. DIIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCaTOpa.

[TapamensHOE coequHEeHnEe KOHIeHcaTopoB. [locnenoBarenbHoe COeTMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

JIBrmxkeHHEe 3aps>KEHHOW YaCTUIBI B OHOPOIHOM JIEKTPHUUECKOM MOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETp, DOJEKTPOCTAaTHUECKas 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ae I'paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOJTHHKH B JIEKTPUUYECKOM II0JIE.

DnexTpocTaTuyecKas 3aluTa.

YeTpoiicTBO U AeiiCTBUE KOHAEHCATOPA MOCTOSHHOM U MEPEMEHHON €MKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IUTACTHH, PACCTOSIHUS MEXITY HUMU U TUDJIEKTPUIECKON POHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHJIEHCATOpa.

3apsKa 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX TEJT.

HabGnrogenue npeBpallieHrs SHEPTUH 3apsSHKEHHOT0 KOHAEHCAaTOpa B SHEPTHIO
U3IIy4YEHHs CBETOIUOAA.

N3ydeHne npoTrekanus ToKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH MTOTEHIHAJIOB (HanmpsHKEeHMs! ) pu
MOCJIEIOBATEIBLHOM COSMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psaa KOHAEHCATOPa Yepe3 PE3UCTOP.

Tema 2. Ilocmoanublii 31eKMpudecKuil mok.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBust CyniecTBOBaHUS MOCTOSHHOTO JJIEKTpUYECKOro Toka. McTouHuku
toka. Hanpsoxenne U u DJIC 6.

3akoH Oma 1715 yyacTKa LEeTH.

DNEeKTpUYECKOe CONPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOLAAM IMONEPEYHOI0 CEUEHHS.
Y nenapHOE CONPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, MapajljIeIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuet pa3BeTBNCHHBIX AnekTpuueckux nemnei. [Tpasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon Jlxxoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrOo TOKa. TerioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) JJIEKTPUYECKOM 1enud. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B enu NOCTOSHHOTO TOKA.

TexHuyeckrue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYCTYUK DJICKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HAITPSIAKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAIIPsDKEHUS ISl pE3UCTOpa,
JaMITbl HAKAJIMBaHUS U CBETOIMOAA.

3aBUCHUMOCTb COMPOTHUBIICHUS [IIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUS IPU MOCTOSSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne D/]C. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO DJIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coeTMHEHNs NCTOYHUKOB Toka, DJ]C Oarapeil.

HccnenoBanre pa3HOCTU MOTEHUIHMAIOB MEXAY MOJOCAMH MCTOYHMKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomaol, npaKmMuKym.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHune ynenbHOro COMPOTUBRIICHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CWJIBI TOKa OT HANPSOKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenue 3/IC 1 BHYTpEHHETO COMPOTUBIICHHUS! ICTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C ranbBaHMYECKOTO 3JIEMEHTAa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHUIHMAIOB MEXAY MOJOCAMU MCTOYHMKA TOKA
OT CHWJIBI TOKA B IICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 paziuunplx cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS] METAJLJIOB OT
temnepaTrypbl. CBEpXIPOBOJUMOCTb.



OnexkTpudecKkuid TOK B Bakyyme. CBONCTBA 31EKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobctBeHHass U IpUMECHasT  MPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lonynpoBogHMKOBEIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. IDJIEKTPOIUTHYECKAS JTUCCOLMAIIUSL.
OnekTponus. 3akoHsl Papazes 11 JIEKTPOIIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSITEIbHBIM
paspsan. Paznuunelie TUIIBI cCAaMOCTOATENBHOTO pa3psana. Monnus. [lnazma.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHUE: Ta30pa3psIHbIC
JaMIIbl, AJIEKTPOHHO-JIy4yeBasi TpyOKa, MOIYNPOBOJAHUKOBBIE MPUOOPHI: IAHO/,
TPaH3UCTOP, (OTOAMON, CBETOAUOJ, TalbBaHHKa, padUHUPOBAHHUE  MEJH,
BBIIUIABKA aJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOJIUTOB.

3akoHsbI JsekTposinza Papanes.

W ckpoBoii paspsia M MPOBOAMMOCTD BO3AYyXa.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuUKym.

HaGmronenue snekTposusa.

N3mepeHnne 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTH  CONPOTHUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOIA.

Pu3nyecKuil NPaKTUKYM.

CriocoOb! n3MepeHust GU3NYECKUX BEJIUYUH C MCIIOJIb30BAaHHEM aHAJOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE Y OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYHH.
OueHka rpaHull MOrpeIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX  M3MEPEHHMH, MCCIEIOBAaHUW  3aBUCHUMOCTEHN
bu3MYecKuX BETWYHWH, MPOBEpKa MPEAJIOKEHHBIX THUIMOTE3 (BBIOOp U3 PpadoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3leliax «YUYEHUYECKHM  JKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBA3U.

Nzyuenne kypca ¢usuku yriayoacHHoro ypoBHs B 10  kiacce
OCYILECTBIISIETCS C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBICHNE, HAYYHBIA QakT, TMIoTe3a, PU3nyeckasi BeJIMUMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, U(ppOoBast 1adOpaToOpHsl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHWH. JlunelHas QyHKIMA,
napabona, rurepOona, ux rpaguku U cBoiicTBa. TpuUroHoMmerpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ X IPOEKLUU Ha OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: vexannueckoe ABI)KEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpepbl,
yTHIA3auuss OWMOOPraHMYECKOr0 TOIUIMBA JJIsi BBIPAOOTKH «TEIUIOBON» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBJIICHUS B IPUPOJE,
JJIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumusa: NACKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U  MOJIEKYIL,
MOJIb BELIECTBA, MOJIIPHAs Macca, I[OIYy4eHHE HAHOMAaTEpUaJOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B, )KUJIKME KPUCTAIIIbI, JEKTPUUECKUE
CBOMCTBA METAJJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMs, TalbBaHUKA, JIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB,
Y4€T CyXOr0 M JKMJIKOIO TpPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHH
(KpOHIITEWH, pelmeryarble KOHCTPYKLKHK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET W JIPyrue), IBUraTeilb BHYTPEHHEIrO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4EHUS] COBPEMEHHBIX MAaTepuaioB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJIEHUE AJIEKTPONpUOOpOB,
ra3zopaspsiiHbIE JIAMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoAMHAMHUKA.

Tema 4. Maznummnoe noe.

B3aumonieiicTBUEe TMOCTOSSHHBIX MarHUTOB U TPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM WHAYKUMHU. [IpuHImMn cynepno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuiia AMmnepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuia JlopeHua, e¢ HanpaBIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cubl JlopeHia.

MaruauTHoe nose B BeniectBe. GeppoMarHeTuky, napa- U JMaMarHeTUKHU.



TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECChl: MPUMEHEHUE
MOCTOSTHHBIX MarHMTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOH, YCKOPUTENIH dJIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

KaptnHa 7uHMA  WMHAYKOMWM  MAarHATHOTO  MOJS  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHUTHOM MHYKIIMY TOJIS IJTMHHOTO MPSMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHMKA, KATYIIIKH C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumnbl JIOpeHI1a Ha HOHBI 3JIEKTPOJIATA.

HaOmronenue nBUKeHUA My4YKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, nPpaKmMuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB peppOMarHETUKOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. dnekmpomazHumHas UHOYKUUA.

SIBeHne ANEKTpOMAarHMTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
nHaykuun. JOJIC uHayknuu. 3akoH SJIEKTpoMarHUTHOM wuHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nosie. Toku Pyko.

OJC uHAYKUMHM B OPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHHUTHOM
ToJIE.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B ILE€NM IOCTOSHHOTO TOKA.
SBnenue camonnaykiuu. I1C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuyeckrue yCTPONCTBA U TEXHOJIOTHYECKHE MPOIECChl: WHIYKIIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3AIMH TEJ MPU JABUKEHUH B MAarHUTHOM TI0JIC
3eMuIH.

Hemoncmpayuu.
HabGnronenue siBieHus 3JIEKTPOMAarHUTHOW UHIYKITUH.

Hccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarauTa B aJTlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHne cCaMOMHAYKIUU.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIHUHA OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B IIEIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomusl, nPAKMUKYM.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHue UHAYKIIMUA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJieH 3JEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOO HBIC KOJIEOAHMUS.

["apMonunyeckue konebanusi. Kunemarnuueckoe W JIMHAMUYECKOE OIMHUCAHUE.
DHepreTuuecKkoe ONMUCAHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW sHepruu). BoiBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIEOAaHUM U3 MX YHEPTreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza kosiebaHuil. CBsI3b aMIUTUTYJbl KOJIEOAHUN HCXOTHOU
BEJIUYMHBI C aMIUTUTYJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepwon u uacrora koneOGanuil. I[lepmom manblx CBOOOJIHBIX KOJIE€OAHUN
MaTEeMaTU4YecKoro MasTHHKa. llepros cBOOOAHBIX KOJ€OaHM MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux KojedaHusx. BeiHyxneHHbie Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, YacChl,
KaydeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeILHOTO JIBHKCHHUS.

HabGnroneHnne He3aBUCHMOCTH MEepUoa MaJibIX KojeOaHuii rpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Tieproa CBOOO HBIX
KOJICOaHHI1 OT COMPOTHBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHBHOM TMPYXKHHE C IIEJBIO
dbopMupoBaHUs MIPEACTABICHUN 00 H1€aTbHON MO MPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUH MPU KOJIEOAaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HabGmronenne pe3onanca.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomusl, nPAKMUKYM.



W3mepenune mnepuoga CBOOOJHBIX KOJIEOAHUI HHUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPYyTOM IO/BECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUH B IPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznumnsle Koiedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsa KOHAEHCATopa C aMIUIMTYAOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHHMS SHEPTUH B HJI€AJIbHOM K0JIE0AaTEIbHOM KOHTYDE.

3aryxarommue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JNEHCTBYIOLIEE 3HAYEHUE CWJIBI TOKA W HANpsDKEHUS NpU pas3audHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. Pe30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

WneansHblid  Tpancpopmatop. IlpomsBonactBo, mepenaya u  mnotpedlieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKM IIpU MPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCEIHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKa, TMHUH JIEKTponepeiay.

Jemoncmpayuu.

CB0OOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U €MKOCTH
KOHTYpaA.

OcuusiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 3JIeKTpOMarHuTHOTO reHepaTopa.

BbIHyXI€HHbIE CUHYCOUJAIbHbIE KOJIEOAHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTA M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKaA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHMHM pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCeTpoiicTBO M IPHUHIIUI IeUCTBHS TpaHchopmaTopa.



Mopens TMHUM 3JIEKTPOIIEPEIAYN.

Yuenuueckuit 3xcnepumenm, navopamopuvie pabomuol, npaxKmuxym.

Nzyuenue tpancopmaropa.

HccnenoBanue MepeMEHHOTO TOKAa 4Yepe3 IMOCIeI0BAaTEeIbHO COCAMHCHHbBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogeHue 31eKTpOMarHuTHOIO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE BOTIHBL.

MexaHnudeckue BOJHBI, YCJIOBUSI MX pacnpoctpaHeHusi. [lomepeunbie u
POJIOJIbHBIE BOJHBL. [lepuon, CKOpPOCTh paclpocTpaHEHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)K€HUE, MPEJOMIICHHE, MHTEpPEpEeHLHs U
U pakius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS W3JIy4EHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anMHas oprueHTanus BEKTOPOB B JJIIEKTPOMAarHUTHOM BOJTHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEJIOMIICHUE,
noJisipu3anys, uHTepdepeHuns u qudpakuus.

[IIkana 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTpPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHruuecKkue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpueMHUK, TEJIIEBU30p, aHTeHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTbD JIJTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpuMEHEHHE.

Habmtoienue cBsi3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYA0N U
YaCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE,
npesioMJIeHUE, Nojspu3anus, Audpakuus, MHTephepeHIus.

Oo6HapyxeHue HHQPaKpaCHOTO U YIbTPahUOIETOBOIO U3ITYyUEHUM.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuxym.



N3y4yeHue napaMeTpoB 3BYKOBO BOJIHBI.

N3ydeHne pacipoCcTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMONTMHENHOE pacpOCTpaHEHHE CBETA B OJMHOPOAHOM cpene. Jlyu cBera.
To4eyHbIN ICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300pakeHUil B
riockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IocToOSHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHWE JJIMH BOJH IPHU MEPEX0JE€ MOHOXPOMATUYECKOTO CBETA
yepe3 rpaHully pa3jziesa AByX ONTHYECKUX CPE.

Xox nmyueit B nmpusme. [ducnepcust cera. CiioXHBIA cOCTaB 0€lI0ro CBETa.
LBer.

[TomHOe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTpaXEHUS.

Cobuparonie u paccewBarolive JMH3bl. ToHKas JuH3a. DOKycHOe
paccTOsIHUE M ONTHYECKas Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW c(epruyecKod JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
IIOKa3aTelIs IPEJIOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEINYECHHE, JaBAEMOE JINH30M.

Xox myda, MPOUIENINEro JHWH3Y IOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. Iloctpoenne wu300pakeHUH TOUKM M OTpe3Ka MpsSMOU B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuueckas
CUCTEMA.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOW ONTHUKH.

BonnoBas ontuka. WuTepdepennuss ceta. KorepeHTHblE HMCTOYHHUKH.
VYcnoBus HaOMOJEHUS MAaKCUMYMOB M MHUHHMYMOB B HHTEep(EpEHIIMOHHOM
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. IIpuMepbl KiacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemieTka. YcCloBue HaOM0ACHUS
IJIaBHBIX ~ MakCHMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapuszanus ceera.

TexHUYecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUHUOHHBIN ammapaT, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PELICTKA.

Hemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.



HccnenoBanue npeioMIeHUs CBETA.

HabGnrogenue moaHoro BHyTpEHHEro oTpakeHus. Moienb CBeTOBOIA.

HccnenoBanrie xoAa CBETOBBIX IYYKOB 4YEpe3 IJIOCKOMAPALICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpOCKoIia, TeJIeCKOona.

Habnronenune unrepdepeHum cpera.

HaOmnroienre 1BETOB TOHKUX TIJICHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudppakiiMOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HaOmnronenue nucnepcuu cBera.

Hab6mronenue nosisipusaiuu cBera.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUCHHSI MEXaHUUECKUX HAMIPSKEHUM.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepeHue nokazartesns NpeaoMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUA OT BemlecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne hoKyCHOTO pacCTOSIHUSL PACCEUBAIOLIUX JIMH3.

[TomydyeHue n300pakeHus: B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpakimm, uatepdepeHIum 1 moaspu3alny CBeTa.

N3yuenue noysipuzaliii CBETa, OTPaKCHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne uaTepdepeHIInN JJa3epHOTO U3JIyYEHUS Ha IBYX IIEISIX.

Habmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnue IMHbl CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3Iy4eHUS] CBETOMOMAA TPU MOMOIIN AUGPAKIIUOHHOM
PELICTKH.

Pa3nen 6. OcHOBBI cHeNMAIbHON TEOPUH OTHOCUTEIBHOCTH.

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MeXxaHuku.  lloctymnatel
CIIEIUAJIBHONW TE€OPUU OTHOCUTEIIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBasl.  [IpeoOpaszoBanus  Jlopeniia.
VYcnoue nOpudMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKpAIICHUE JIUHBI.

DHEPrusi U UMIYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbI. DHEPTUS
MTOKOS.



TexHuyeckue ycTpouCTBa M TEXHOJOTHYECKUE TMPOIECCHI: CITyTHUKOBBIC
MIPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YACTHII.

VYyeHnueckuit 3KCIepUMEHT, JIa0OpaTOpHbBIE PAOOTHI, MPAKTUKYM.

OmpenenieHue UMITYJIbCa W DHEPrUM  PEISTHBUCTCKUX 4acTHIl (IO
dboTorpadusM TpEeKOB 3apsIKEHHBIX YaCTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHo-601H0601 0yaausm.

PaBHOBecHOE TerioBOe M3NIydeHUE (M3IydeHHEe aOCOJIFOTHO YCPHOTO Tela).
3akoH cMmemnienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

dorordpdext. Onwitel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHEeHHE
OitamreitHa st porosrdpdekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBera (B 4YAaCTHOCTH, JaBJCHHUE CBeTa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarouryro moBepxHocTh). Ombiter [1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. Bomuel e bpoins. [Inuna Bonssl ae bpoia u
pa3Mepbl 00JacTH JOKanM3aluu JBWXKYyILIecs dvacTuibl. KopryckynsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEICHHOCTEH
['eitzenbepra.

TexHuyecknue yCTpOWCTBA W TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPOMETP,
dboTosneMEHT, (HOTONATUYMK, TYHHEIBHBII MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYPOBOJAHUKOB  OT
OCBEILICHHOCTH.

Cseroauo.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

Uccnenosanue ¢poTope3ucropa.

N3mepenune nocrosiaHo# [limanka Ha ocHOBe uccnenoBanus pororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO]T OT HAIPSKECHHUSL.

Tema 2. Quzuka amoma.

OnbITEI MO MCCIENOBAHUIO CTpoeHus aroma. [limanerapHass Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTrOM.



Bunel cexktpoB. CekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlaszep.

TexHu4yecKkne yCcTporucTBa U TEXHOJOTMYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HabGnronenue nuHedyaThIX CIEKTPOB.

Y cTpoiCcTBO U JEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYEHHUS.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

Habnronenue TMHeHyaToro CreKTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. uzuxka amomHo20 A0PaA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe
yucao sapa. M30Tonsl.

PannoaktuBHOCTh. Aunb(a-pacnaa. OJIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnaj. ['amma-u3nydeHue.

3akOH paguoOaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TOINBI B MOPUPO/IE.
CBoiICTBa MOHHU3UPYIOLIETO HU3ITy4YeHUsS. BlHsHUE pagnoakTUBHOCTH HaA YKUBbBIC
opranu3mbl. EcrectBeHHbIi PoH u3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKIJIOHOB B siipe. SnepHbie cuibl. Jlegext Maccsl sipa.

Anepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipobiaemsl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHMYECKHUE AaCHEKThl Pa3BUTHSA
AIEPHON IHEPIETUKMU.

Metoael peructTpanuy 1 UCCIEAOBAHUS JIEMEHTAPHBIX YaCTHLL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBHUSA. bapuoHbl, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CtangapTHOUM Mojienu. KBapK-IiitoOHHAas MOJIENb aJpOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TEéMHas Marepusi U TEMHasd
DHEPIUsl.

EnunHcTBO (priznyeckoit KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSICPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAs: TOMOoTrpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCMIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnomieHus 6eTa-4acTull aTFOMUHUEM.

Pa3nen 8. Di1eMeHTHI ACTPOHOMMU U ACTPOPU3UKH.



Otanbl pa3Buths actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (PHU3UKH [JIi OOBSICHEHUS MPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHYECKHUX HcciienoBaHU. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Be3gHoro Heba. Co3Be3amsi, sSpKHU€ 3BE37bI, TUIAHETHI, WX BHUINMOC
JIBH>KCHUE.

ConHeynas cucrema.

Cosnne. ConHeuHas akTHUBHOCTh. McTtounuk sHepruum CojHIla U 3BE3.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMma «CHeKTpaJIbHbINA K1acc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOM IMOCJIEAOBATEILHOCTA. BHyTpeHHEe CTpoeHue
3Be311. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U ABoJouu ColHIa U
3BE3/1. DTalbl )KU3HU 3BE3/I.

Mineunsiii [TyTe — Hama I'amaktuka. Ilomoxxenwe u aBwxkenue CoJiHia B
["anakTrke. Tunsl ranakTuk. PaguoranakTuku v kBazapbl. UepHbIE ABIPHI B siapax
raJaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa061a. PazOeranue rajgakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe nsiyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

HepemeHnuble mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naonrwoenus.

HaOnronenust 3BE31HOr0 HeEOa HEBOOPYKCHHBIM TJIa30M C HMCMHOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONPEIeTICHUs TTOJ0KEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro mnoyymapusi U SIpKHe
3BC3/IBL.

HaGmtogenuss B Tteneckon JIyHbI, MJaHeT, TyMaHHOCTEH U 3BE3/IHBIX
CKOIICHUU.

Pu3nyecKuil NPaKTUKYM.

CrniocoOb1 u3MepeHust PU3NYECKUX BEJIMYUH C MUCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX UZMEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, HCCIEAOBAHUN  3aBHCUMOCTEMN
bu3MYeCKuX BETWYHMH, IPOBEpPKa MPEMIOKEHHBIX TUMOTEe3 (BBIOOp W3 pador,
OMUCAHHBIX B  TEMATUYECKUX  pazaenax «YUYEHUYECKHM  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



O0o00uIeHNE U cUCTeMaTH3alUsl COAEPIKAHUS pa3AesioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TePMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD, «OCHOBBI CIIEIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
¢uznka», «IIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIBHON M ATHUECKOHM cepax AEesITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTHHE MHUpPA, 3HAYCHHUE OIUCATEIBHOM,
CHUCTEeMATHU3HUPYIOMIEeH, OOBSICHUTEIBHOW WM  NPOTHOCTHYECKOW  (PYHKIMIA
(duznyeckoil Teopum, posib GU3NUECKON TEOpUU B (OPMUPOBAHUN MPEACTABICHUIN
0 (Qu3MuecKol KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBA3M.

N3yuyenue kypca ¢usuku yrayOiaeHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Feorpa(uu U TEXHOJIOTHUH.

Mesicnpeomemmunie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MENM 0008 HAYUHO20
NnO3HaHUA: SBICHHUE, HAy4YHbIA (PaKT, THIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEbHBIE TPUOOPHI, U(DpoBas 1adopaTopusi.

Mamemamuka: peuieHUE CHCTEMBI YpaBHEHUH. TpPUTOHOMETPUYECKHE
(GYHKIUMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpPHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUMA. [Ipu3Hakum nogoOus TpPeyroJbHUKOB,
OTIpeJIeNICHHE IUIOMAIU TUIOCKUX (PUryp u oobema Ted.

Buonocua:. >nextpuueckue SBICHHUS B JKMBOM MpHpojne, KojeOaTeiabHbIE
JIBIWKEHUS B JKMBOM THPHUPOJAE, OSKOJOTMYECKHE PHUCKUM NPU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXalolled  Cpelbl,
yIbTPa3BYyKOBasi JIMArHOCTUKAa B MEIMIIMHE, ONTHYECKHE SBJICHHUS B >KHBOU
IPUPOJE.

Xumusa: CTpo€HHE aTOMOB U MOJIEKYJI, KPUCTAJNIMYECKast CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl OOpPa30BaHMSI KPUCTALIMYECKOW PEIICTKH, CIEKTPaIbHbIHI
aHaJu3.

T'eozpaghua. wmarnuTHple 1nONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pYA,
(boTOoChEMKA 3€MHOM MOBEPXHOCTH, cericMorpad.

Texnonocun. TpPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
3IIEKTpOIBUTATENb SIKOOM, TeHepaTop MEepeMEHHOro TOKa, MHAYKIMOHHAS TeUb,
JIMHUM 3JIEKTpONEpeiay, 3JEKTPOJABUTATENb, paaap, PaaHOIPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-nieub, ynbpTpa3BykoBasi AUArHOCTUKA B TEXHUKE,



HpOCKHHOHHBII;'I arrapar, BOJIOKOHHAasA OIITUKA, COJITHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI ec Pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHDLIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «Duznkay
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCThH 00YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPCHHEH TMO3UIIMEH JUYHOCTH, CUCTEMON IICHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMBITA JEATEIBHOCTH B IMPOILECCE pEAM3allMi OCHOBHBIX HANpPaBICHUN
BOCIIUTATENIBHON I€SITENBHOCTH, B TOM YHCIIE B YACTH:

rpaJaaHCKOr0 BOCIIMTAHUS:

e C)OPMUPOBAHHOCTh T'PAXKAAHCKON MO3ULMU 00yYarOmIerocs Kak aKTUBHOTO
Y OTBETCTBEHHOTI'O YJIEHA POCCUMCKOrO OOIIECTBA;

e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTHh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
oOlllecTBa, Y4YacTBOBaThb B CAMOYIPABJICHUU B  00pa30BaTEIIbHOU
OpraHu3aluu;

e YMEHHUE B3aMMOJICHICTBOBATH C COI[MATIbHBIMU MHCTUTYTAMU B COOTBETCTBHUHU
¢ uX (QyHKIIUSMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOW JIEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOPMUPOBAHHOCTD POCCHUICKON rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBECHMS;

e CIIOCOOHOCTH OIICHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCJIC B ICSITEIBHOCTH YYCHOTO;

e OCO3HAHME JIUYHOTO BKJIaJla B IOCTPOEHUE YCTOWYUBOTO Oy IyILETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

¢3CTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, IPUCYLIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMSA



e UHTEpPEC K Pa3IMyHbIM cepaM MmpodeccHoHATbHON NEATEeIbHOCTH, B TOM
Yyclie CBSI3aHHBIM ¢ (U3MKOW UM TEXHUKOH, yMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynyiel npogeccuu U peaan30oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE IIJIaHBbI;

« TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTH
(U3KMKYN Ha TPOTSHKEHUH BCEU KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMSA

e cC(hOPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYphl, OCO3HAHUE IJI00AIBLHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

o [IJJAHUPOBAHUE U OCYILIECTBICHHUE JEUCTBUU B OKpYXaloUleil cpele Ha
OCHOBE 3HaHUS 1ieJIel YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA;

e PaCIIMPEHHE OIBITA AECATEIBHOCTH IKOJIOTMUYECKON HAPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e C)OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

e OCO3HAaHHE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3Y4YeHUs (PU3UKU OCYIIECTBISATh NPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
e CAMOCTOSITEILHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  IPoOJEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
e OTIPENIETIATh LENU AEATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU KX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTHM U TMPOTHUBOPEUYUST B PaCcCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh MJIAH PEIICHUS MPOOJIEMBI C YYETOM aHAM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHBBI B  JIE€ATEIIBHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTaTOB IEJISIM, OLICHUBATh PUCKH TTOCIEACTBUN EATEIIBHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PAbOTy B  YCIOBHSIX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;
e pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN )KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciaegoBare/ibCKue 1efiCTBUS:
e BJIaICTh HAYYHOW TEPMUHOJIOTHEN, KIIFOYEBBIMU MMOHITUSIMUA U METOIAMHU
buznueckoil HayKu;



e BJIAJIETh HaBBIKAMU y4€OHO-HCCIIE0BATENBCKON U IPOEKTHON JEATEIbHOCTH
B 00J1aCTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
IOUCKY METOJOB peuIeHus 3aJad  (PU3NYECKOr0  COAEpKaHus,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHNUS;

*BJIAJICTh BHUJAMM JEATEIBHOCTUM IO IOJYYEHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTyalusiX, B TOM YHCIJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacTU
buzukwy;

* BBISIBJISITh IIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajJady,
BBIJIBUIaThb TUIIOTE3y €€ pELICHHs, HaxXOAUTb AaApryMEHTHl A
JIOKa3aTesIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

e AHAIM3UPOBATH TIOJIYYCHHBIE B XOJAE PEIICHHS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (POpPMyJIHpPOBaTH COOCTBEHHbIE 3aJa4yd B 0O0pa3zoBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE IIPU U3YyYEHUHU (DU3BUKY;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

eYMETh IMEPEHOCUTh 3HaHUA 1O (U3UKE B MPAKTHUECKYI0 OOJIaCTh
KU3HEIEATEIIbHOCTH;

e YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IPEjIaraTb OpUTrMHAIbHBIE MOAXOAbl U PEIICHUS;

e CTaBUTh NPOOJIEMBI U 33724, AOMYCKAIOIINE AIbTEPHATUBHBIE PEUICHUS.

Padora c undgopmanmeii:

¢ BJIAJICTh HABBIKAMHM IOJIy4€HUS HH(MOpMALUU (PU3MUECKOTO COEp KaHUs U3
MCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYUIECTBJIATh IOUCK,
aHalu3, CUCTEMATHU3alUI0 W HMHTEPIpETalrio MHPOPMALMKU Pa3IuYHbIX
BUJIOB U ()OPM MPEACTABICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMALINH;

* ICTIOJIB30BAaTh ~ CPEACTBA HMH(POPMALMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJady C CoOOJI0JIeHHnEM TpeOOBaHUW HSPrOHOMHMKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, pPecypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpXKaHUS B pa3iMuHBIX (opmarax c
yu4€TOM Ha3HayeHUs WHGOpPMALKMKW M UEJNEeBOH ayIUTOPUM, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMyHUKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



¢ OCYIIECTBIISITh OOIIEHWE Ha ypokKax (U3MKU U BO BHE-yPOUHOM
NESTEIIbHOCTH;

e pacmo3HaBaTh MNPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd ©  CMsr4aTh
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON
paboThI;

 BHIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO YJIeHa KOJUIEKTHBA,

e IPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPAMHHUPOBATh JEHCTBUS MO €¢ JOCTHKCHHIO: COCTaBJAThH IUJIaH
NEHUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

e OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXKJOTO0 YYaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

e IIpe/JIaraTh HOBBIC TPOEKTHI, OICHMBATh HWJEH C TO3UIMH HOBU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

¢ OCYLIECTBIISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IUYHBIX

CUTyallUsiX,  TPOSBIATH  TBOPYECTBO U  BOOOpaKEeHHUE, OBITh
WHULIMATUBHBIM.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATENbHYIO ACSITENbHOCTh B 00JACTH
(U3UKM U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

e CAMOCTOSITEIIBHO COCTABJIATH IUIAH PEIIEHUS PACUCTHBIX M KayECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHYECKONH pabOThl ¢ YYCTOM HMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e paCIUPSTh pAMKH YYEOHOTO MPEAMETA HA OCHOBE JIMYHBIX MPEANOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOpP, AapPryMEHTHUPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLEHUE;

e OLICHUBATh MPUOOPETECHHBIN OMBIT;

e CIIOCOOCTBOBATh (POPMHUPOBAHUIO W TIPOSBICHUIO DSPYIUIIMH B 00JaCcTH
(GU3UKY, TIOCTOSHHO TOBBIILIATH CBOM 0Opa30BaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHANBbHBIN HHTE/VIEKT:



e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBHI B JICSITEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;
eBJIAJICTh HABBIKAMH  TIO3HABATEIHLHON  pedJeKkcur KaK  OCO3HAHUSA
COBEPIIIAEMbIX JEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB H
OCHOBaHUI;
e ICTIOJIL30BATh MPUEMBI PeIICKCUU /JIs OLICHKU CUTYallld, BEIOOpa BEPHOTO
pelieHus;
e YMETh OIICHMBATh PHCKA M CBOCBPEMEHHO MPUHUMATH PEIICHHUS IO WX
CHU)KCHHUIO;
e IPUHUMATh MOTHUBBI WU AapPryMEHTHl JPYTUX MpPU aHAIM3E Pe3yJIbTaTOB
NEeSTEeIbHOCTH;
o IPUHUMATH €051, TOHNMAs CBOM HEIOCTATKU U JOCTOMHCTBA;
e IPUHUMATh MOTHBBI W apryMEHTHl JPYTHUX TPU aHAIM3E PEe3yJbTaTOB
NEeSATEeIbHOCTH;
e PYU3HABATh CBOC MPABO U MPABO JPYTUX HA OMIMOKH.
B mpouecce pocTuxkeHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMBI T10
dbuszuke Il YpoBHSA CpeAaHero oOiiero oOpa3oBaHUs Yy O0ydYarOIIUXCS

COBEPIIECHCTBYETCS AMOIMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTD MOHUMATh CBOC

HYMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOITMOHAJILHBIM HW3MEHEHUSIM M TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAINH, BKIIOYAIOIIEH CTpEMIICHUE K JOCTIKEHUIO 1IN U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHMX BO3MO>KHOCTEH;

e OMITATHH, BKJIIOYAIOMIEH  CIMOCOOHOCTh TOHMMAaTh  AMOIMOHAILHOE
COCTOSIHUE JIPYTHX, YYHUTBIBATH €r0 IPH OCYIICCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COMIEPEKUBAHUIO;

e COIIMATLHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIHOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, MPOSBISATH WHTEPEC U
paspeniaTh KOH(IJIUKTHI.

[MPEAMETHGBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:
e[IOHUMATh POJb  (PU3UKK B  SKOHOMHYECKOH, TEXHOJOTHYECKOH,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax eATeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYyYHOUW KapTHHE MUPA,
3HAUYCHHE OMHUCATENbHON, CHCTEeMAaTU3UPYIOIIeH, OOBICHUTEILHON W
NPOTHOCTHYECKOW  (YyHKIUN  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOpPHH B
(dbopMUpOBaHUY TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA;

e pa3JIMYaTh YCJIOBUS MPUMEHUMOCTU MoJieNell PU3NYECKUX Tell U MPOIECCOB
(sBeHUI): MHEpIUalIbHAs CHUCTeMa OTcueTa, abCONIOTHO TBEPAOE TEIO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJICHUE,
abcoyiioTHO yrpyras jaedopmalivs, aOCOMIOTHO yOpyroe M aOCOJIOTHO
HEyNpyroe CTOJKHOBEHHS, MOJEIH Tra3a, >KUAKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJa, UCAIbHBIN ra3, TOUEYHBIN 3apsii, OJHOPOJIHOE
IIEKTPUUYECKOE T10JIE;

e pa3nMyYaTh yYCJIOBUA (TpaHUIIbl, 0O0JaCTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIBbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;

e AHAIM3UPOBATh W OOBSACHATH MEXAaHUYECKHE TIPOLECChl U  SBJICHUA,
UCIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTENIbHOCTD
MEXaHUYECKOTO JBWXKEHUSA, (POpPMYJIbI KMHEMATHUKUW PABHOYCKOPEHHOIO
NBUKEHUA, TMpeoOpa3oBaHus [anuiies s CKOPOCTH W TEpEeMEIICHMUS,
3akoHbl HpIOTOHA, MPUHIMO OTHOCHUTENIBHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBSI3b palbOThl CHJIbI C W3MEHEHUEM MEXAHWYECKON HSHEPIuH,
yCIIOBHUSI PAaBHOBECUS TBEPJIOTO TeNa), MpPH ITOM HCHOJIb30BATh
MaT€MaTUYeCKOe  BBIPAXKEHHME  3aKOHOB,  YKa3bIBaTh YCIIOBHUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumnes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMITyJbCa U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIU3UPOBATh U OOBACHSITH TEIJIOBBIE MPOLECCHl M SBJICHUS, UCIOJIb3YS
ocHoBHble moJyoxkeHuss MKT wu 3akoHbl MoneKymspHOW (QU3UKK U
TEPMOJUHAMHUKUA (CBSI3b JABJICHUS HJCAIIBHOTO Tra3a Cco CpeaHen
KMHETUYECKOW JHEPruel TEIUIOBOTO JBMIKCHUS W KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CPEAHEH KUHETHUYECKOU
HHEpruer TEIrIOBOrO JBMXKEHMS €r0 YacCTHll, CBA3b JABJICHUS UJI€aJTbHOTO
ra’a ¢ KOHILEHTpPalME MOJIEKYJ] M €ro TEeMIIEpaTypoOu, YpPaBHECHHUE
MenpaeneeBa—Kitaneipona, nepBblid 3aKOH TEPMOJIUHAMUKHU, 3aKOH



COXPAHEHMS] PHEPIUU B TEIUIOBBIX MPOIECCAxX), TP ATOM HCIOJIb30BaTh
MaTEeMaTUIECKOE BBIpaKEHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiamneipona;

e AHAJIM3UPOBATH U OOBSICHATH DJICKTPUUECKUE SBJICHUS, UCIIOJIb3YSI OCHOBHBIC
MOJOKEHUSI M 3aKOHBI  DJIGKTPOJMHAMHUKH  (3aKOH  COXpaHCHHUs
ANEKTPUUYECKOTO 3apsina, 3aKOH Kynomna, IMOTCHIINAJIbHOCTD
ANEKTPOCTATUYECKOTO TIOJISl, TMPUHIIMI CYNEPHO3UIUA DIECKTPUUECKUX
MoJICH, TIPU ATOM YyKa3bIBas YCJIOBHsS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaKKe TPAKTUYECKH Ba)KHBIC COOTHOIICHMS: 3aKOHBI OMa I ydacTka
LHeNW W Ui 3aMKHYTOW JJIEKTpUYECKOM Lenu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonst Dapanes AJis 2JIEKTPOIN3a);

e ONMUCHIBATh (PU3UYECKUE TMPOIECChl W SBJICHUS, HCIOJIb3YsSd BEJIUYUHBIL:
nepeMeIleHre, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbl, [IaBJI€HHUE, MOTCHUMAIbHASI JHEPrus, KHUHETUUYECKas
DHEPrus, MEXaHWuecKas SHeprus, padoTa CHJIbI, IIEHTPOCTPEMHTEIIHLHOE
YCKOpPEHHUE, Cujia TSKECTU, CUJIa YIPYTrOCTHU, CHJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJICUCTBUSA Tejla C 3emyiei BOMU3M €¢ TMOBEPXHOCTH,
SHEprus ympyroi gedopManuy TPYKUHBI, KOJMYECTBO  TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Tela, paboTa B TEPMOJUHAMHUKE, BHYTPCHHSS
DHEPIusl WJACAIHPHOTO OJHOATOMHOTO Ta3a, pabdoTa HJACAIBHOTO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KII[ waeanbHOTO TEMIOBOTO
JIBUTATEJIS; AJEKTPUUECKOE T0JIe, HAMPSIKEHHOCTh AJIEKTPUUYECKOTO MO,
HaMnpsHKCHHOCTh  TMOJII TOYEYHOTO 3apsjia WM 3apshKeHHOTO Imapa B
BaKyyM€ M B JMIJICKTPUKE, MMOTEHIHAT 3JIEKTPOCTATUUYECKOIr0 MOJIs,
pPa3HOCTh  TMOTEHLMAJIOB,  JJIEKTPOJBIKYIAss  Cujla, Cujla  TOKa,
HaMpspKeHUE, MOUIHOCTh TOKa, JJEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJICHUE Y4yacTKa IIEMU C MOCIeAOBaTEIbHBIM U
MapajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTUSI DICKTPUUECKOTO TOJIs
KOHJIEHCATOPA;

e OOBACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUECKUX SIBIICHUM: MEXaHUYECKOE
JBI)KCHHUE, TETUIOBOE JIBUKEHUE YaCTHI] BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKO€  JBWXKeHUe, auddys3usa, HUcHapeHue, KUINeHUE U
KOHJCHCAIMSA, IUJIaBJICHWE W KPUCTAJIM3allus,  HaIpaBJICHHOCTH
TeIUIoNepeaayu, JICKTPU3aLMS TeJ, YKBUIIOTCHIIMATbHOCTh MOBEPXHOCTH
3apsIKEHHOTO TTPOBOTHUKA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (HU3UYECKOU BEIMYHUHBI OT
JpYyrol C  HCMOJb30BAHUEM  TMPSIMBIX  HU3MEPEHUH, TNpU  ITOM
KOHCTPYUPOBATh yCTAaHOBKY, (PUKCHUpPOBATH pE3yJbTAaThl TOJTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHJIE TPA(UKOB C YUETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCIICIOBAHNUS;

* IPOBOJUTH KOCBEHHBIE U3MEpPEHHUS (U3MUECKUX BEIUYHH, MPU 3TOM
BBIOMPATh ONTHUMAJIBHBIA METOJI U3MEPEHUs, OLEHHUBATh aOCOJIIOTHBIE U
OTHOCUTEJIBHBIE MIOTPEITHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHMUIL;

e [IPOBOJIUTH OIIBITHI 110 IPOBEPKE IPEMJIOKEHHOU T'MIIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIEPUMEHTAJIBHYIO YCTAaHOBKY, AaHAJIM3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl M JAENAaTh BBIBOJX O CTATyCe MNPEIIIOKEHHON

TUTIOTE3bL;
e COOMIOAATH MpaBHiia O0E30MaCHOTO TPyJa MpU MPOBEACHUHN HCCIIEIOBAaHUN B
paMKax  y4eOHOTO  DKCIEpUMEHTa, MpakTHKymMa ©W  y4eOHo-

HCCIICIOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a0OpaTOPHOro0 000PYI0BAHMUS;

epEIlIaTh PACUCTHBIC 3aJa4d C SIBHO 3aJaHHOM W HESIBHO 3aJIaHHOU
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHajiu3a yCJIOBUA OOOCHOBBIBATH
BBIOOp (U3MYECKOM MOJenH, OTBevaromeid TpeOOBaHUSIM 3ajayuH,
NPUMEHSIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThI
(bU3MYeCKUX TEOpUN MPH HCIOJB30BAHUM MaTEMaTUUYECKUX METO/OB
pelIeHUs 3a/1a4, MPOBOJUTH PACUYCTHl HA OCHOBAHUHM MMEIOLIUXCS IaHHBIX,
aHAJIM3UPOBAaTh PE3YyJbTaTbl M KOPPEKTHUPOBATH METOJbI PEIIECHUSA C
Y4E€TOM MOJYYEHHBIX PE3YJIbTATOB;

e pEIIIaTh KaUE€CTBEHHBIE 3a7a4M, TPEOYIOIINEe TPUMEHEHUS 3HAHUN U3 Pa3HBIX
pazaenoB Kypca GU3UKHM, a TaK)Ke WHTErpalud 3HAaHWM W3 JpYyrux
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKIJIA: BBICTPAaUBATh JIOTUYECKYIO
LEMOYKY PacCyXJICHUMN ¢ ONOPOM Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

¢ ICIIOJI30BAaTh ~TEOPETUUECKUE 3HAHUSA JUIi OOBSICHEHHUS OCHOBHBIX
MPUHIUAIIOB PabOThl U3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

e IPUBOJUTH IPUMEPHI BKJIaJIa POCCUMCKUX U 3apPYOEKHBIX yUCHBIX-(PU3UKOB
B pa3BUTHE HAyKW, B OOBICHEHUE TMPOILIECCOB OKPYXKAIOIIETO MHUpPA, B
Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOM3BOJCTBEHHOMN
JESATETLHOCTH YEeJIOBEKa, CBS3aHHOW C (U3HMYECKUMHU TMPOILECCaMH, C
MO3UIIMN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIHOHATIEHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAYKA W TEXHOJIOTUM U1 JAJIbHEUIIEr0 Pa3BUTHUS YEIOBEUYECKOTO
00IIIeCTBA;



 IPUMEHATH Pa3jIMyYHble CIOCOOBI paboThl ¢ HMHPOpMAaIer (HU3UUECKOro
COJEpKAaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BATh COBPEMEHHBIE HMH(OPMAalMOHHbIE
TEXHOJOTMM U1 TIOMCKa, NepepabOTKW M NpenbsABICHUS Yy4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U UHTEPIPETAIUH
uHbOpMaIlMKU, TOJYYCHHON W3 pPAa3NIUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHPOpMALUI0O U OLEHUBAThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HaHWM, TaKk U HA OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

e IPOSIBJIATH OpraHU3allMOHHbIE U NI03HABATEJIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPUOOpPETEeHHs] HOBBIX 3HAaHUM B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U Y4€OHO-UCCIIEOBATENBCKUX padoT;

epaboTarhb B TpyHIE€ C UCIOJHEHHEM pPAa3JIMYHBIX COLUAIBHBIX PpOJEH,
IUIAaHUPOBATH PAa0O0Ty TPYNIbl, PALIMOHAIBHO PACIPENEITh 1€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYyallUsIX, aJI€KBATHO OLICHUBATh BKJIAJ] Ka)KJIOTO W3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON IPOOJIEMBI;

o IPOSIBIISAITh MOTUBALIMIO K Oyaynieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIS.

K xonmy oOyuenus B 11 knacce mpenMmeTHbIE pe3yiabTaThl Ha YTIyOJICHHOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y O0YUYaAIOIIHUXCA YMEHUM:

e IOHUMAThH POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, COIIMANIbHON
U ATUYECKOUN cdepax NesaTeTbHOCTH YeNIOBEKa, POJib U MECTO (DU3UKH B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B ITPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKa M JIajJbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHHUE OIMHCATENIbHOM, CHCTEeMATH3UPYIOLIEH, OOBSCHUTEILHON U
MPOTHOCTUYECKON (PYHKUIMM (PU3NUECKON TEOpUU — IIEKTPOJAMHAMUKH,
CHEIUATbHOM TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOW (U3HKH, POJIb
busndeckoil Teopur B (HOPMHUPOBAHMM TPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpA, MECTO (PU3MYECKOW KapTUHBI MHUpa B O0O0mIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MPUPOJIE;

e pa3IMyaTh YCIOBUSA MPUMEHUMOCTH MOJIeNel (PU3NYECKUX TeJl U IMPOIECCOB
(s1BJEHUI): OHOPOJHOE IEKTPHUUECKOE M OJHOPOJHOE MAarHUTHOE I0JI,
TapMOHHUYECKHE KOJeOaHWs, MaTeMaTHMYeCKHil MAasTHUK, WICATbHBINA
NPY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, uJeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO spa 1
KBAHTOBOM MOJICJIM CBETA;

e pa3UUaTh YCIOBHS (TPaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE TPOIECCHI W SBIICHUSA,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUS M 3aKOHBI DJEKTPOJAUHAMHKU U
CHEIMaIbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTpPUUECKOro 3apsiga, cuwia Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenna, cB3p  JJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUUECKON 1EeMH CO CKOPOCTHIO
U3MEHEHUs  CUJIbl  TOKa,  MOCTYJaThl  CIEUUaJbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAJIU3UPOBATHh U OOBICHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS, UCIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHe  OWHINTEHHAa A
dororddexra, mepBbi W BTOpOW TmoOCTynatel bopa, mnpuHIMN
COOTHOILIEHHsI HeolpeAeleHHocTel ['eii3eHOepra, 3aKOHbI COXpaHEHUs
3apsiIOBOTO U MACCOBOTO YMCENI UM DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONIMCHIBATh (PU3UYECKHE TIPOLECCHl W SBJICHHS, HCIOJb3YS BEIUYHHBL:
HaMpPSHKCHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHIUAN AJIEKTPOCTATUYECKOTO
MoJIsi, PA3HOCTh MOTEHIMAJIOB, JJICKTPOABUXKYINAS CUJIa, HWHAYKIHUS
MarHUTHOTO TOJsl, MAarHUTHBIM TOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CHUJIAa CAMOMHAYKIIMHM, SHEPTUsl MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMITYJIbC, TIOJHAS DHEPTUs,
DHEPrus TIOKOS CBOOOJHOW YACTHIIBI, DHEPTHsl W HMMIYJbC (OTOHA,
MacCOBO€ YMCIIO U 3aps/l AJipa, SHEPTUSI CBS3U Spa;

e OOBSCHSATH 0COOEHHOCTH MPOTEKAHUS buzruecKnx SBJICHUU:
AJIEKTPOMATrHUTHASL UHIYKIIUS, CAMOUHYKIIUS, PE30HAHC, UHTEePhEPECHITUS
BOJIH, Judpakius, IUCIEpPCUs, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dbortoanekTpudeckuii dpdext (pororddekr), anpda- u Oera-pacnajsl
saqep, raMMa-u3JIydeHHue snuep, (PU3nYecKue MPUHIUIBI CIEKTPATBHOTO
aHajau3a U paboThI Jlazepa;

e OTIPE/ICNIATh HAMpPABIEHUE WHIAYKIMM MArHUTHOTO TIOJS TIPOBOJHHUKA C
TOKOM, CJibl Amniepa u cuiibsl JIopeHna;

e CTPOUTH U300paKeHUE, CO3aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pPacCYUTHIBATh €T0 XapaKTCPUCTHKH;

o IPUMECHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TIOHATHS, TCOPUH M
3aKOHBI JIJII aHaim3a MW OOBICHEHHUS (PU3MYECKHUX  IIPOIIECCOB,
MPOUCXOMSIINUX B 3BE3/IaX, B 3BE3AHBIX CHUCTEMaX, B MEXKTaJTaKTUYECKON
cpeje; ABMKEHUSI HEOSCHBIX TeJl, YBOIIOLNH 3BE3]] U BCelleHHOIT;

¢ IPOBOJIUTh ~ WCCIICIOBAHUE 3aBUCHUMOCTEH  (PU3MYECKUX BEIMYUH C
UCITOJIb30BAaHUEM TIPAMBIX H3MEPCHHH, TIPH D3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3YIbTAThl MOTYYEHHON 3aBUCUMOCTH



¢uznyecKkux BEIMYMH B BHAE TPaQUKOB C y4ETOM abCONIOTHBIX
HNOTPEIIHOCTEH  M3MEpPEHMH,  JieJaThb  BBIBOJABI IO  pe3yjbTaTam
UCCIIEJOBaHMSI;

 IPOBOJUTh KOCBEHHBIE HU3MEPEHUS (PU3MUECKUX BEJIWYUH, MPU 3TOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ| MU3MEPEHUs, OLEHUBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIE MMOIPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;

e IPOBOJIMTH ONBITHI IO MPOBEPKE MPEMIOKEHHOW THIOTE3bl: IUIAHUPOBATH
IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
IOJly4YEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTAaTyce€ MNPEJIOKEHHOM
TUIIOTE3BI;

e OIIUCBIBATH METO/IbI IIOJyUEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e COOJIO/IATH MpaBUja OE30MACHOTO TPyJa MPHU MPOBEACHUU UCCIICIOBAHUN B
paMKax  y4eOHOTO  JKCIEpUMEHTa, TMpakTHKymMa ©  y4eOHo-
UCCJIENOBATEIBCKOW W IMPOEKTHOM JAESITENIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PyAOBAHNUS;

ep€IlIaTh PACUCTHBIC 3aJa4d C SIBHO 3aJlaHHOM U HEABHO 3aJlaHHOMU
(¢u3MUECKO MOJIENBbI0: HAa OCHOBAHMM AaHAJIM3a YCIOBUA BBIOUPATh
¢uznyeckue MOJeNu, OTBeYarolue TpeOOBaHUSAM 3aJayd, MPUMEHSThH
(GopMyJibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOJOB pelIeHUs 3ajad,
MPOBOJUTH PacU€Thl HA OCHOBAHUM MMEIOIIMXCSA JAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PELICHUSI C YUETOM IMOITYYEHHBIX
pe3yibTaTOB;

e pelIaTh KaueCTBEHHBIE 33/1a4u, TPeOYIOLMe NPUMEHEHNS 3HAHUN U3 Pa3HbIX
pasnenoB Kypca (GU3MKH, a TakXkKe HWHTEerpallMd 3HAaHUN U3 JIpYyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OOPOI HAa N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUUECKHE 3HAHUSA Uil OOBACHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEkKHBIX YUCHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEr0 MUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OLIEHUBATH IMOCJIEICTBUSI OBITOBOM M NMPOU3BOJICTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3UIINHI IKOJIOTUUECKON 0€30MacHOCTH, MPEICTaBICHUN O palliOHAIBHOM
IPUPOAOIIOIb30BAHUH, & TAK)KE PA3yMHOM HMCIOJIb30BaHUM JTOCTUKEHUI



HAyKH M TEXHOJOTMM JUIsi JANbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
00IIIECTBA;

e IPUMEHATH Pa3jIMyYHble CHOCOOBI paboThl ¢ HHpOpManmenr (U3NIECKOTO
COJEPKaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIE
TEXHOJIOTUM I TIOMCKa, MepepadOTKU M TpEeAbABICHHUS Y4eOHOU WU
HAYYHO-TIONYJISIPHOM MHPOPMALIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAILINN
uHbOpMAIlMK, TOJYYEHHON U3 Pa3lIUYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UpPOBAaTh  MOJy4aeMmMyro  HMHQOpPMAIIMI0O W OICHHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHHM, TaK U HA OCHOBE
aHaJN3a UCTOYHHUKA UH(OpMAIIHIH;

o IPOSIBJIATD OpraHHU3aIOHHBIC u NI03HABATEJIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPUOOpPETEHHs] HOBBIX 3HAHUH B MpoOIEcce
BBITIOJTHEHHSI IPOCKTHBIX U Y4€OHO-HUCCIIE0BATEIbCKUX PadoT;

epaboTaTh B TpPYNIE C HUCHOJHEHUEM pAa3IMYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHPEENATh NeATEIbHOCTD
B HECTaHAAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHUBATh BKJIAJ] KaXXIOTO W3
YYaCTHUKOB TPYIIINHI B PEIICHUE pacCMaTpPUBAEeMON TIPOOIIEMBI,

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NeATENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO POpUIIS.
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nea 1. HAYUHBIA METO/I IIO3HAHUS ITPUPOIbI

1.1

Hayunslii MeTO TO3HAHUS

IIPUPOJBI

bubmuoreka LIOK
https://m.edsoo.ru/7f41bf7

2

ITOHAMATh POJIb
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Pa3zpgen 2. MEXAHUKA

2.1

Kunemaruka

10 1

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41bf72

2.2

JlmHamuka

10 0
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AHAJIM3UPOBATH U
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MIPOLIECCHI U SIBJICHUS,
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MPaKTUKO-
OpPHUEHTUPOBAHHBIX



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

2.3

Craruka TBEpAOTO Tea

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72

2.4

BaKOHbICOXpaHeHHHB
MCXaHUKEC

10

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72

HCTIONB3YS] OCHOBHBIE
MMOJIOKEHUS U 3aKOHBI
MEXaHUKH:
OTHOCHUTEIHLHOCTD
MEXaHHUYECKOTO
IBYOKECHUS, (POPMYITBI
KUHEMATHKH
PaBHOYCKOPEHHOT'O
JBWKCHUS,
peoOpa3oBaHus
T"anunes nns
CKOPOCTH U
MepEeMEIICHHUS],
3aKoHBI HproToHa,
TIPUHITATL
OTHOCHUTEIBLHOCTH
Tanmunes, 3akoH
BCEMHUPHOTO
TSTOTEHHS, 3aKOHBI
COXpaHEHUs
AMITYJTbCa H
MEXaHUYECKOM
SHEPTHH.

3ama4

Hroro no pazgeny

35

Paznen 3. MOJIEKYJISIPHA S ®U3UKA

N TEPMOANHAMMUKA

3.1

OcHoBBI
MOJIEKYJIIPHOKMHETUYECKO
1 Teopuu

15

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

3.2

Tepmoaunamuka. TemnoBsl

20

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41bf7

aHAJTM3UPOBATH U
00BACHATH
TEIUIOBBIE
MPOIIECChI U
SIBJICHUS, HCTIONTB3YSI

Pemenne
y4eOHBIX
MPaKTHKO-
OpUEHTHPOBAHHEI
X 3aJ1a4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

€ MalIuHbI

IN

3.3

ArperaTHble COCTOSIHUS
BeiecTBa. Pa3oBble
NIEPEXOIbI

14

Bubnnoteka LLOK

https://m.edsoo.ru/7f41bf7

2

OCHOBHBIE
nonoxenuss MKT u
3aKOHBI
MOJIEKYJIAPHOM
¢buzuky u
TEPMOJIUHAMUKHU
(CBsI3b MaBIICHUS
HJeaIbHOTO ra3a co
cpenHei
KHUHETHYECKOU
3Heprueu
TEIUIOBOTO
JBYOKCHUS U
KOHLIEHTpauuei ero
MOJIEKYJI, CBSI3b
TEeMIEPaTyPhI
BEIIECTBA CO
cpenHein
KUHETUYECKOU
SHEprueu
TEIIOBOTO
JIBIKCHUS €T0
YaCTHII, CBS3b
JIABJICHUS
WJIEATBHOTO Ta3a C
KOHIIEHTpauuen
MOJIEKYII U €TO
TEeMIEPaTypoH,
ypaBHEHHUE
MeHpaeneeBa—
Knaneiipona,
MEepPBbIA 3aKOH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEPMOIMHAMUKH,
3aKOH COXPaHEHUS
SHEPIrUH B
TETUTOBBIX
rporeccax), npu
3TOM HCTOJIb30BATh
MaTeMaTHIeCKOe
BBIpQKCHHE
3aKOHOB, YKa3bIBaTh
YCIIOBUS
IIPUMEHUMOCTHU
ypaBHEHUS
MenpaeneeBa—
Kunaneiipona.

Uroro no pazgeny

49

Pazgen 4. QJIEKTPOJUHAMUKA

41

DIEKTpUYECKOE T0JIe

24

Bubnunoteka LLOK
https://m.edsoo.ru/7f41bf72

4.2

ITocTosiHHBIN
BIIEKTPUYECKHUIN TOK

24

Bubnunoteka LLOK
https://m.edsoo.ru/7f41bf72

4.3

TokH B pa3InyHBIX cpesiax

Bubnunoteka LLOK
https://m.edsoo.ru/7f41bf72

aHAJIM3UPOBATH U
OOBSACHATH
JNEKTPUYCCKHE
SIBJICHUS, UCTIOJIB3YS
OCHOBHEIE
ITOJIOKEHHS U 3aKOHEI
3JIEKTPOAMHAMUKH
(3aKOH coXpaHeHus
3EKTPUIECKOTO
3apsja, 3aKOH
KyioHa,
MOTEHIHAILHOCTD
3IEKTPOCTATHYCCKOTO
TI0JISA, TIPUHITUTT
CYTIePTIO3HIIAN

Penrenue yueOHbIX
TPaKTHKO-
OPHEHTHPOBAHHBIX
3amaq



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ANMEKTPUIECKIX
MoJjeHn, Ipu 3TOM
yKa3bIBas yCIOBHUS
MIPUMEHUMOCTH
3akoHa Kynona, a
TaKKe MPaKTUIECKH
Ba)KHBIC
COOTHOUIEHMSL:
3aKoHbl OMa 1
y4yacTKa LIENH U I
3aMKHYTOU
3JEKTPUUECKOM LIETIH,
3aKkoH [[xoyns—
Jlenua, npaBuina
Kupxroda, 3axkoHsI
®Dapanes s

AEKTPOIIN3A).
Hroro no pazneny 54
Pa3znen 5. PUSHUECKHM TPAKTUKYM
NpPoBOAUTD MpaKTuyeckas
nccnefoBaHue paboTa
3aBUCUMOCTU

5.1 ®u3NYeCcKUil MPaKTUKYM

16

16

ogHon pusmyeckom
BE/INYUHDI OT
Apyrom c
NCNONb30BaHUEM
NPAMbIX
NU3MepeHun, npu
aToM




KOHCTPYMPOBaTb
YCTaHOBKY,
duKcMpoBaTb
pe3ynbTaThbl
nosly4yeHHoM
3aBUMCUMOCTH
dn3nYecKmx
BE/INYUH B BUAE
rpaduKoB € y4€TOM
abCcoNtOTHbIX
norpewHocTemn
N3MepeHui, aenatb
BbIBOAbI NO
pe3ynbTaTam
nccnenoBaHus;

. npoBoANUTb
KOCBEHHblE
n3mepeHus
bur3nyeckunx
BE/INYMNH, NPU 3TOM
BbIOMpPaTh
ONTUMaANbHbIM
MeTOo4, U3MepeHus,
OLLeHWBaTb
abcontoTHbIE U
OTHOCUTENbHbIE
MOrpeLHocTH
NPAMBIX 1
KOCBEHHbIX
N3MepeHui;




. npoBOAUTb
OnblITbl MO NPOBEpKe
npeaaoKeHHOM
rmnoTesbl:
NnAaHMpPOBaTbL
3KCNEPUMEHT,
cobupatb
3KCNepPUMEHTANIbHY
t0 YCTAaHOBKY,
aHan3npoBaThb
noJiydeHHble
pe3ynbTaThbl U
Aenatb BbIBOA, O
cTaTyce
npeasiorKeHHoM
rmnoTesbl;

. cobnoaatb
npasmna
6e3onacHoro Tpyaa

Hroro o pazneny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO 170 16

YACOB IIO ITPOT'PAMME




11 KITACC

KoaunuecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne i/ P Kontpoubnbie | IlpakTuueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOAUHAMMUKA
Bbubmuorexa LIOK
11 Marsutsoe nose 14 https://m.edsoo.ru/7f41c97c
Bbubmuoreka LIOK
1.2 DneKTpoMarHuTHask UHIYKLIHs 13 1 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
bubnunoreka [JOK
2.1 MexaHn4eckue KoueOaHus 10 https://m.edsoo.ru/7f1c97c
butmoreka LIOK
2.2 DneKTpOMarHuTHbIE KojeOaHus 15 https://m.edsoo.ru/7fA1c97c
MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE bubnuorexa IJOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka IJOK
2.4 Onruka 25 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1

OcuoBer CTO

5

1

Bubnumoteka LLOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBAS ®U3UKA

4.1 Kopmyck 0-BOJIHOBOM Jyajin3 15 bubavoreka LLOK
. Ini JIIPHO-BOJIHOBOM U3M
PHYCKYIAP y https://m.edsoo.ru/7f41c97c
Bubnnoteka LOK
4.2 dusuka aroma 5 H
https://m.edsoo.ru/7f41c97c
43 ®du3uKa aTOMHOTO S]Ipa U AJIEMEHTAPHBIX 5 Bubnunoteka LLOK
' YaCcTHLL https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKU

5.1 DEeMEeHTHI ACTPOHOMUU U aCTPOPUZUKHI 12
Uroro no pazneny 12
Pasnen 6. PUSHUECKUAMN TPAKTUKYM
6.1 Du3ndecKuil MpaKTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOHIIEE IOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEIMETHOTO COJIEPYKaHMS U OIbITa 15
' NesITebHOCTH, IPUOOPETEHHOTO NIPU
n3zyuennu kypca gusuku 10 — 11 xnaccos
Hroro no pazmeny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAs HAyKa O 1 Bubanoteka LIOK
MPUPOJIE https://m.edsoo.ru/ff0c32e2
5 HayuHblii METOT TO3HAHUS U METO/BI 1 Bubnnoteka LLOK
rccaea0BaHus GU3MIECKUX SIBJICHUI https://m.edsoo.ru/ff0c33e6
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
Bubnanoteka LLOK
3 no3HaHwus npupobel. Habmonenue u 1
https://m.edsoo.ru/ff0c3508
JKCIIEPUMEHT B (PU3HKE
4 CrniocoObl u3MepeHus pU3nIeCcKux 1
BEJINYUH
AGCoII0THAS ¥ OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN 1
(hbUBUYECKUX BEIIMYUH
MonenupoBanue B ¢pusuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
6 ¢ . dop o P 1 Bubnunoteka LOK
COBPEMEHHOM Hay4YHOU KapTUHBI
p i . P https://m.edsoo.ru/ff0c3508
MUpa, B IPaKTUYECKOH J1eATEIbHOCTH
JOJIEH
Mexannueckoe nBuxkenue. Cucrema
Bubnunoteka LLOK
orcueTa. OTHOCUTEIBHOCTD
7 1 https://m.edsoo.ru/ff0c3620

MEXAHUYCCKOT'O ABUKCHUS. HpﬂMaH nu
oOpaTHas 3a/1auyu MEXaHUKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCH KOOPJUHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. IX mpoekiuu Ha ocu
KOOpJAUHAT

Bubnnoteka LOK
https://m.edsoo.ru/ff0c3620

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYKEHUS

Bubnnoteka LOK
https://m.edsoo.ru/ff0c372e

10

CrnosxeHue nepemMenieHnii u
ckopocreil. Pemenne 3agau

11

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE.
[IpsiMonrHENHOE IBU>)KEHUE C
MMOCTOSIHHBIM YCKOPEHUEM

Bubnnoteka LOK
https://m.edsoo.ru/ff0c39cc

12

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHH U UX rpaduxu

Bubnanoteka LLIOK
https://m.edsoo.ru/ff0c3be8

14

JIBrokeHue Tena, OpOIIeHHOTO MO/
YTJIOM K TOPU30HTY

15

KpuBonmHeliHOE BM>KEHHE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
U JUHENHas ckopocTs. [lepuon u
yacTora. LleHTpocTpeMurensHoe u



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8

ITOJIHOC YCKOPCHHUEC

16

KonrponsHas pabora no reme
"Kunemartuka"

17

[Tepsriii 3akoH HproTOHA.
WHepunanpHble CUCTEMBI OTCUETA.
[Tpunun otHocuTenbHOCTH [ anuies.
HeunepruanbHble CUCTEMBI OTCUETA

Bubnanoteka LLOK
https://m.edsoo.ru/ff0c3be8

18

Cuia. PaBHOACHCTBYIOIIIAs CHIIA.
Bropoii 3axkon HeroToHa. Macca

Bubnanoteka LLOK
https://m.edsoo.ru/ff0c3be8

19

BzaumopneiictBue ten. Tperunii 3aKkoH
Hrrorona

20

[IpuHIMI cynepno3unuu Cuil.
Pemenue 3aga4 Ha npuMeHeHUE
3aK0HOB HproTOHA

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJIEHTHOCTb IPAaBUTALIMOHHOM U
MHEPTHOU Macchl

Bubnunoteka LOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TsKeCTH M YCKOpeHHe
CBOOOJIHOTO MAICHUSA

23

JIBukeHre HeOECHBIX Te U UX
HWCKYCCTBEHHBIX CITYyTHUKOB. IIepBas
KOCMHUYecKasi CKOPOCTh. 3aKOHbI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupoaa u Buisl cui
TpeHus. JIBUKEHUE B KUIKOCTH U
ra3e ¢ yueToOM CUJIbl COITPOTUBIICHUS



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Cpelbl

26

Hasnenue. ' mapocratudyeckoe
nasnenue. Cuna Apxumena

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarenbHOe U BpamaTesbHOE
JBIKEHUE TBEPJIOTO Telia

28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpallilCHUs. IInedo cumsl

29

CiioxeHue cuil, MPUJIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.
VYcoBus paBHOBECHS TBEPIOTO TENA.
Bunel paBHOBECHS

30

Pemenue 3agau

31

KonTponbhas padota no teme
"Tunamuka. CtaTuka TBEpAOro tena'

32

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
IlenTp Macc cucTeMsl MaTEpUAIbHBIX
To4ek. Teopema o0 IBUKEHUH LIEHTpa
Macc

33

I/IMHYJ'[BC CHJIbI 1 U3BMCHCHHC
HUMITYJIbCa TCJIA. 3aKoH COXPAaHCHUA
HUMITyJIbCA. PeaktuBHOE JABUKCHUC

34

MoMeHT uMITysibca MaTepUATBHON
Touku. [IpencraBienne o coxpaHeHUN
MOMEHTa UMITYJIbCA B LIECHTPAJIbHBIX
MIOJISIX

35

Pemrenue 3amau




36

PaGoTa criel Ha MaJIoOM U Ha
KOHEYHOM MEPEMELICHUH.
I'padmueckoe mpencraBicHne padbOTHI
cuabl. MOIITHOCTE CHIIBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETHYECKOU SHEPIUU
MaTepHaIbHON TOUYKH

38

HOTGHHI/I&JIBHI:IC N HCIIOTCHIMAJIbHBIC
CHUIJIBI. HOTGHIII/IaJIbHaSI OHECPTIH-.
BTOpaH KOCMHYCCKaA CKOPOCTb

39

Tperbst KocMuueckast ckopocTb. CBsi3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
CHCTEMBbI TeJl. 3aKOH COXPaHEHMS
MEXaHUYECKOH sHeprun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.
VYpaBHenue bepryiuu s ueaibHOM
KHUJKOCTH

41

KonTponbhas padota no reme
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

42

PazBuTue npeacraBieHuii 0 npupoie
Tet10Thl. OCHOBHBIE TTOJIOKEHUS
MKT. Iuddyszus. bpoyHosckoe
JBHMKCHHUC

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c4dc2

43

CrtpoeHue razo000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapaKkTep JABHKEHUS U
BSaHMOHeﬁCTBHSI YaCTHIl BEUIECTBa

44

Macca u pazmepsl MOJIEKYJT (aATOMOB).



https://m.edsoo.ru/ff0c4dc2

KomnuectBo Bemectna. [locTosnnas
ABorazipo

Temmneparypa. TernnoBoe paBHOBeCHE.

45

Ixkama Ienscus
46 Pemrenue 3anau
47 WneanpHblii ra3. 'a3oBble 3aKOHBI
48 YpaBHenue Menpeneena-

Knaneiipona. Pemenue 3agau
49 AOcomroTHas TeMIieparypa. 3akoH

JansTOHA
50 N3omporieccel B HIeaaIbHOM Ta3e ¢

MTOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

I'paduueckoe npeacraBieHne
ol M30IPOIIECCOB: U30TEPMa, U30X0Pa,

nuzobapa

Bubnunoteka LLOK
52 OcnoBHoe ypaBaenne MKT
https://m.edsoo.ru/ffOc4fde

53 Pemenwue 3amau

CBs13b a0COTIOTHON TeMIEpaTyphl

TEPMOAMHAMUYECKON CUCTEMBI CO Bubnunoteka LIOK
54 CpeIHEN KNHETUYECKON YHEPTUEi https://m.edsoo.ru/ff0c570e

MOCTYMATENbHOIO TEMJIOBOTO

JBIDKCHUS €€ YaCTHI]

O06001IeHNe U CUCTEMATU3AIIHS
55 A " n

3HaHui 1Mo Teme "OcHoBbl MKT
56 KonTponbHas pabota no reme

"OcHoBsl MKT"



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c570e

57

TepmoauHamuueckas cuctema.
3anaHue BHEMHUX ycinoBuid juist T
cUCTeMbl. BHelIHNE U BHYTpEHHME
napameTtpsl. [Tapamerpsr T]I cucteMbl
KaK Cpe/IHHE 3HAaYEHUs BEJIUYMH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hayano TepMOIMHAMHKH.
CamornpounsBombHas penakcaius T/]
CHUCTEMBI K TEIZIOBOMY PaBHOBECUIO

59

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHNMOCTH 3TON MOJIEIN

60

VYpaBuenue Menpeneea-Knaneiipona
Y BBIPKEHUE ISl BHYTPEHHEH
SHEPTUU

61

BeipaxkeHue 17151 BHyTpEeHHEH SHepTrun
0JIHOATOMHOT'0 UJICAJIbHOTO Ta3a.
KBa3ucratnueckue u HecTaTH4YECKHE
MIPOLIECCHI

62

OneMeHTapHas paboTa B
TEPMOIANHAMUKE. Brrancnenne
paboTsl 1o rpaduky npouecca Ha pV-
IrarpaMmme

63

Tennonepenaya kak crnocoo
U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEeMBI 0€3 COBEepIIEeHUSI pabOThI

64

KOHBCKI_II/ISI, TCIJIOMIPOBOAHOCTD,




HU3Ty4CHUC

KomnuectBo TeruioTel. TEImI0EéMKOCTE
Tena. Y ienpHas u MOJIsipHas

65 TEIUIOEMKOCTH BeIllecTBa. Y IeIbHAs
TEIUIOTa CrOPAHUs TOTLIMBA

66 Pacuér xonuyecTBa TEIIOTHI NpU
TerJIonepeaye

67 [Tonstue 06 aguabaTHOM TIpOIIECCE.
IlepBblil 3aKOH TEPMOAVHAMUKH
KomuyecTBo TemmoTsl 1 paboTa Kak

68 Mepbl U3MEHEHHSI BHYTPECHHEH
sHepruun T/] cucremsl
Bropoii 3akoH TepMOIMHAMUKY IJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpatumocTthb
MIPUPOJIHBIX MPOIIECCOB
[TpuHIMITBI AEHCTBUS TEMIOBBIX

70
mammH. KIT

71 MakcumanbHoe 3Hauenune KITJI. [uxn
Kapno

12 Pemenue 3amau
OKOJIOTUYECKHE aCIEKThI

73 HCIIOIB30BaHUS TEIIOBBIX
JaBurareinen. TermioBoe 3arpsa3HeHue
OKpY>Karolen cpeabl

74 Pemnrenue 3anau

75 O0o001IeHNEe U CUCTEMATH3 AU




3HaHui no teme "TepMoarHaMUKa.
TermoBsie MalIMHEL"

76

KonrponsHas pabora no reme
"Tepmonunamuka. TernnoBsie
MAaIITUHEL"

7

[TapooOpazoBaHue U KOHACHCAITHUS.
Ucnapenue u kunenue. Y nejbHast
TEII0Ta Mapo0Opa30BAHUS

78

HaCI)IHIGHHBIG 1 HCHACBIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCMOCTh
IJIOTHOCTH U JaBJIE€HHS HACBIIIEHHOTO
napa oT TEeMIIEPaTyphbl, KX
HE3aBUCUMOCTE OT 00BhEMA
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TCMHGpaTypr KHUIICHUS OT AABJICHHUA B
JKHIKOCTH

79

BrnaxnocTs Bo3ayxa. AGCONIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

80

Pemenue 3agau

81

TBepnoe Teno. Kpucrammueckue u
amopdHbIe TerIa. AHU3OTPOIHUS
CBOMCTB KPHUCTAJIIOB

82

[TnaBneHMe ¥ KPUCTALTU3AITHSL.
VY nenbHas TEII0Ta TUIABJICHUSI.
Cybnumarus

83

Hedopmaruu TBEpIOrO TEINA.
Pacrsxenue u cxxarue. CaBur.
Monyinb FOnra. [Ipenen ynpyrux




nedopmaruit

84

TernnoBoe paclIMpeHUe KUJIKOCTEN U
TBEPABIX T€J. AHFAPMOHHU3M
TEIUJIOBBIX KOJIeOaHUN YacTHUIl
BelIeCTBa

85

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

86

VYpaBHeHue TEII0Boro bananca

87

Pemenue 3agau

88

IToBEepXHOCTHOE HATSKEHUE.
Kanwmiapneie sBienus. JlaBienue
10/ UICKPUBJICHHOW ITOBEPXHOCTBIO
xunkoctu. @opmyna Jlannaca

89

O00011IeHIE U CUCTEMATU3AIUS
3HaHUU 10 TeMe "ArperaTHble
cocTosinus BeriecTa. ®a3oBbie
nepexopl"”

90

KonrtponbHas pabora no Teme
"ArperaTHble COCTOSIHUS BEIIECTBA.
dazoBble Iepexo/bl"

91

DneKTpu3aius Tel U €€ IPOsSBICHHUS.
Dnektpuyeckuii 3apsia. JIBa Buma
ANEKTPUUYCCKUX 3aPSJIOB.
[TpoBOAHUKY, TUIIIEKTPUKU U
TTOJTYIIPOBOTHUKH

92

DneMeHTapHbIN JIEKTPUIECKUN
3apsj. 3aKOH COXpaHEHUs
JJIEKTPUYECKOTO0 3apsiia




93

B3aumoneiictue 3apsaoB. Toueunbie
3apsabl. 3akoH Kynona

94

Pemenue 3anau

95

DnekTpuyeckoe noje. Ero neiictaue
Ha DJICKTPUYECKHUE 3aPsIIbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO
niosist. [IpoGHbIii 3apsia. JlnHuM
HaNPSHKEHHOCTH JIEKTPUYECKOTO
noJig. OIHOPOAHOE IEKTPUUECKOE
noJie

97

IToTeHmanbHOCTh
QJICKTPOCTATHUYCCKOI'O IT10JIA. Pasznocth
IMOTCHIHAJIOB U HAIIPSXKCHUC

98

[loTenuunanpHas 3HEprus 3apsaa B
JJIEKTPOCTATHYECKOM I10JIE.
[ToreHman 3;IeKTpOoCTaTUYECKOTO
oSt

99

CBs13b HaNPSYKEHHOCTH MOJIS U
Pa3HOCTH MTOTEHLIUAJIOB JUIs
ANEKTPOCTATUYECKOTO MTOJIS

100

[IpuHIun cyneprno3unun
BJIEKTPUYECKUX MOJEH

101

Pemrenue 3amau

102

[Tone Toueunoro 3apsana. [ome
PaBHOMEPHO 3apsKEHHOU chephl

103

[Tonie paBHOMEPHO 3apsIKEHHOTO 110
o0bpeMy mrapa. [lose paBHOMEpHO
3apsOKEHHON OECKOHEYHOMU TIIIOCKOCTH




HpOBOZ[HI/IKI/I B 3JICKTPOCTAaTHUYCCKOM

104
noJie. Y cioBre paBHOBECHS 3apsI0B

105 JIMDIIEKTPUKY U TIOTYTIPOBOTHUKH B
3JEKTPOCTATUYECKOM I10JIe
Konnencarop. 251eKTpOEMKOCTh

106 KOHJICHCATOpa. DIIEKTPOEMKOCTh
IJIOCKOT'0 KOH/IEHCAaTopa

107 [TapannensHOE coeAMHEHNE
KOHJIEHCAaTOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOH/JIEHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOH/AEHCaTopa

110 Pewenue 3amau

111 JIBr>keHue 3apsKEHHOM YacTHULIBI B
OJIHOPOJTHOM JJIEKTPUUECKOM T10JIe

112 Pemenue 3amau
O0600611eHre U cucTeMaTH3alus

113 3HAHUH 10 TeME "DNEKTPUUECKOE
nosie"

114 KonTponbHas pabota no reme
"JnexTpuueckoe mose"
Cuna toka. [IocTosSIHHBIN TOK.

115 VYcnoBus cymecTBOBaHUs
MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsoxenue u
SC

117 3akoH OMa /17151 yyacTKa LIETH.




9JI€KTpI/I‘l€CKOC COIIPOTUBJICHUC

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO ITPOBOJJHHUKA OT €TI0

118 JUIMHBI U TUTOIIA/IN TIONIEPEYHOTr0
ceueHus

119 VY aensHOe COMPOTHBIICHUE BEIIECTRA.
Pemenue 3anau
[TocnenoBarenpHOE, TAPATUICTBLHOE,

120 CMENIaHHOE COeMHEHNE
MIPOBOJHUKOB
PacueTt pa3BeTBICHHBIX

121 aeKTpUUecKuX nemnei. [IpaBuna
Kupxroda

122 Pewenue 3amau

123 Pabora snexktpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amau
MOIIHOCTB NEKTPUIECKOTO TOKA.

125 TemnoBas MOIITHOCTD, BRIACIAEMAs Ha
pesucrope

126 Pemenue 3amau

127 O/1C n BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHUKA TOKA

128 3akoH Oma /17151 TOJIHOM (3aMKHYTOH)
AJIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOIIHOCTh UCTOYHUKA TOKA




131

KOpOTKOG 3aMbIKaHUE

KOHI[GHC&TOp B IICIIH IIOCTOSIHHOI'O

132
TOKa

133 Pemenue 3amau

134 Pemenue 3aau o teme
"IlocTOSHHBIN JIEKTpUYECKUI TOK"

135 Pewenue 3amau o reme
"I[TocTOSIHHBIH 2JIEKTPUYECKUH TOK"

136 Pewenne 3amad o reme
"ITocTOSIHHBIH JIEKTPUYECKHI TOK"
O00011IeHEe U CUCTEMATH3ALUS

137 3HaHui o Teme "[locTosHHBIHI
AJIEKTPUYECKUM TOK"

138 Kontponbnas paboTa mo teme
"IlocTOSIHHBIN AIIeKTpUYECKHil TOK"
DnexTpuyeckas NpoBOAUMOCTh

139 Pa3IMYHBIX BEMIECTB. DIIEKTPHUECKHI
TOK B MeTaju1ax. CBepXIpOBOIUMOCTh
DNeKTpUUECKU TOK B pacTBOpax 1

140 pacIuiaBax JI€KTPOJIUTOB. 3aKOHBI
dapanes 1715 2JIEKTPOIU3A

141 OnexTpuueckuii Tok B razax. [lnazma

142 DJEeKTpUYECKUil TOK B BaKyyMe.
Bakyymubie npuOopsl

143 DNeKTpUUecKuil TOK B
MOJTYIIPOBOTHUKAX

144 [TonmynpoBOTHUKOBBIE TPUOOPEI




145

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO
TOKa IIPU MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEITHHBIX
npubopoB" nin "3HAaKOMCTBO €
nudpoBoii Taboparopueit o Gpu3nKe.
[Tpumeps! u3meperns HU3nIecKux
BEJIMYMH IIPU TOMOLIHU
KOMIIBIOTEPHBIX JaTYUKOB"

146

Ou3nYecKuil MPaKTUKyM I10 TeMe
"N3yueHrne HepaBHOMEPHOTO
JBUKEHUSI C LIEJIbIO ONPEIEIICHUS
MI'HOBEHHOH ckopocTh"

147

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue yCKOpeHusl Ipu
MPSIMOJINHEITHOM PaBHOYCKOPEHHOM
NBIVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
win "MccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBHJKEHUU"

148

@uU3NYECKU NPAKTUKYM I10 TEME
"M3MepeHne yCKopeHHsi CBOOOIHOTO
najgeHus" wiu "M3ydyenue IBHKEHUS
Tena, OpOIIEHHOTO TrOPU30HTAIBHO"

149

Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3yueHne NBUKEHHUS Tea 10
OKPYKHOCTH C IIOCTOSIHHOM 10
MOJYJIIO CKOPOCTBIO" MiIn




"UccaenqoBanue 3aBUCUMOCTH
repuo/ia 00paIieHuss KOHUIECKOTo
MasiTHUKA OT €ro napamerpos"”

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue paBHOCHCTBYIOLIECH
CHWJIBI TIPU ABMXKEHUU OpycKa 1o
HAKJIOHHOM TUIOCKOCTU" WK
"IIpoBepka runoTe3sbl 0
HE3aBHCHUMOCTH BPEMEHU JIBUKEHUS
OpycKka 1o HaKJIOHHOH IUIOCKOCTH Ha
3aJlaHHOE PACCTOSTHUE OT €ro Macchl”

151

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUJT
YIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE
U pe3MHOBOM 00Opasle, OT ux
neopmanuun" unu "HM3yuenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON 4epe3 JICTKUU
010K"

152

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue kodhumenTa TpeHus
10 BEJINYMHE YTIIOBOTO
koa¢punmenta 3asucumoctu Frp(N)"
nin "UccienoBanue IBUKCHUA
OpycKa 10 HaKJIOHHOM IJIOCKOCTH C
MEpEMEHHBIM K03 PUIieHTOM
Tpenus" nin "M3ydenue 1BMKEHUS
rpy3a Ha Bally ¢ TpeHuem"

153

Pu3nYecKuil MPaKTUKYM 10 TEME




"HccnenoBanue ycioBuid paBHOBECHS
TBEPJIOTO TeJa, UMEIOILEr0 OCh
BpaieHus" uin "Koncrpyuposanue
KPOHIITEHHOB U PacyeT CUJI
ynpyroctu" uinu "N3ydenue
YCTOMYMBOCTH TBEPIOTO TEa,
HMMEIOILETO TUIOIAJIb OMOPHI"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTu" mnu "U3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KUHETUYECKON YHEPTUH TeJa Mo
TOPMO3HOMY ITyTH"

155

Pu3nuecKuil MPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOTrO
nporecca (peKOMEH/I0BaHO
UCMOJIb30BaHUE LU(POBOI
nabopatopun)" wiu "U3ydenue
M30XOPHOTO Tpoiiecca’ uimn
"N3yuenue nzobapHoro mporecca'
nmu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

156

@u3nYecKuil MPaKTUKYM 10 TEME




"M3mepenue yaenbHOM
teroemMkocT" unu "MccnenoBanue
rpoliiecca OCThIBaHUS BeUIecTBa" WIn
"HccienoBanue agnadbaTHOro
npouecca" unu "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS
U TeMIrepaTypbl KUIIEHUS KUJIKOCTEH"

157

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHue 3akOHOMEpHOCTEN
UCHapeHUs KUAKOCTeN" Uiu
"N3mepenue yaenbHOMN TEeMI0ThI
raBieHus apaa" wim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenune abCOTIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa Macchl apoB B
nomenieHuun". smepenue
Kod(duUIreHTa MOBEPXHOCTHOTO
HATSHKCHUS

158

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmtoienre npeBpalieHus: SJHEpruu
3apsKEHHOT0 KOHJIEHCAaTOpa B
SHEPTUIO U3TyYEHHUs CBETOIMOAa" UITU
"N3yueHue npoTekaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUH
KOHJIEHCATOPOB"




159

®u3nYECKU MPaKTUKYM I10 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepenue yieabHoro
COIPOTHUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHUJIbI
TOKa OT HAIPSDKEHUS IS JIAMITBI
HakaJuBaHuUs"

160

Ou3nyecKkuil MPakTUKyM IO TeMe
"HaOuroteHune amekTposn3a’ win
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" unu "MccnenoBanue
3aBUCHMOCTH COIPOTHUBIICHUS
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHsATHE BOJBT-aMIIEPHOU
XapaKkTEepUCTUKU quoaa”

161

Pesepubiil ypok. O6006111eHIE 1
CUCTEeMAaTH3allusl 3HAaHUU TI0 TeMe
"KunemaTtuka"

162

PesepBHbIit ypok. O6001IeHNE U
CUCTEeMaTH3allusl 3HAaHUU TI0 TeMe
"Ilmnamuka"

163

PesepBHrlit ypok. O60011IeHNE 1
cUucTeMaTu3alus 3HaHU| 110 TeEMe
"Crartuka TBEp0TO TEna'"

164

PeseprubIil ypok. O6001eHIE 1
CUCTEeMaTu3alusl 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKE"




165

PesepBHbIil ypok. O6001eHIE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKOM Teopun"

166

PeszepBubIil ypok. O60011eHIE 1
crcTeMaTHU3alus 3HaHUH 110 TeMe
"Tepmoaunamuka. TernaoBbie
MaluuHb!"

167

Pesepubiil ypok. O60011eHIE 1
CUCTEeMaTH3allysl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble nepexo b

168

Pesepubiil ypok. O60011eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"DnexkTpudeckoe mose"

169

PesepubIiil ypok. O600611eHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEMe
"IIoCTOSHHBIN IEKTPUIECKHI TOK"

170

PesepubIiil ypok. O600611eHNE 1
cucTeMaTHu3alus 3HaHU| 10 TeMe
"ToKM B pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




11 KITACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne Hdara uugposbie
Tema ypoka Konrpoasbnsie | IIpakTHyeckue
n/n Bcero U3yyeHus | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
B3aumopeiicTBie MOCTOSHHBIX MArHUTOB U
1 MIPOBOJAHHUKOB ¢ TOKOM. MarHuTHoOE ToJIe. 1
['unoteza Amnepa
Bexrop MarautHON nHAYKIMK. [IprHImn
2 CyNEPNO3UIIMU MAarHUTHBIX ToJeH. JInHun 1
MarHUTHON WH]TYKITUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuiia Amriepa, €€ HarpaBJieHUE U MOYJIb 1
Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amriepa. 1
DneKTpou3MepuTeNIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBieHUE U MOYJIb.
7 JIBr>keHue 3apsKEHHON YaCTHULIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3anau 1
Pa6ora cuiel Jlopenna
10 Perienne 3amau 1
11 MarsuTHO€ noJje B BENECTBE. 1
deppomMarHeTHKy, apa- u JuaMarHeTHKN
12 OcHOBHbBIE CBOICTBA (heppPOMArHETHKOB. 1




[Ipumenenue GpeppomMarHeTUKOB

13 Pemenue 3agau no teme "MaruutHoe 1moJe"

14 Pemrenue 3amaud mo teme "MaruutHoe nose"

15 SBneHNe AINEKTPOMArHUTHON UHIYKITUH.
[ToTok BekTOpa MAarHUTHON UHIYKLIUHU

16 O/1C nayKuuu

17 3aKOH 3JIEKTPOMAarHUTHOM UHYKIIUU
®dapanes

18 Buxpesoe anektpuueckoe nosue. Toku Dyko

19 O/1C nHAYKIMH B JBUKYLIUXCSA
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuno Jlenma

29 NunykTuBHOCTB. KaTymika HHAYKTUBHOCTH
B IIEIIH IIOCTOSHHOI'O TOKA

93 Asnenune camounaykuun. JJ[C
CaMOMHAYKITUH

24 DHEeprusi MAarHUTHOTO TTOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

25 Pemenue 3amau

26 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpoarHamMuka

97 Kunematuueckoe 1 JUHAMHYECKOE
OIIHCaHHE KOIeOaTENbHbBIX ABIKEHNI

98 KonTponbHas pabota mo teme

"OnexTpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

29
koseOanus. ['apmonnueckue koneOaHus
DHepreTuieckoe onucanue. BeiBoa

30 JUHAMHYECKOT0 OMMCAHUS TAPMOHUYECKUX
KoJ1e0aHui U3 UX SHEPreTHUECKOro U
KMHEMaTUYEeCKOTO OMUCAHUS

31 Awmiuntyna u ¢aza koaebanuit
[lepuon u yactora kosebanuii. [lepuon
MaJIbIX CBOOOHBIX KOJICOaHUH

32 MaTeMaTHYecKoro MasTHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiTHHKA

33 3aryxatomme kojeOanus. BoiHyXIeHHbIE
KoseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amau

36 VYpoxk-koH(pepeHuus "MexaHnueckue
KoJ1e0aHus B My3bIKaJIbHBIX HHCTPYMEHTaX"

37 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 1o
teMe "MexaHunueckue Konedanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbli KOHTYD
®opmyna TomcoHa. CBsI3b aMILTUTYIbI

39 3apsijia KOHJEHCaTopa ¢ aMIIUTYI0M CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEeHHUsI PHEPTUH B UJICATbHOM

K0J1e0aTeIbHOM KOHTYpE




3aTyxalomI/Ie OJICKTPOMAardiuTHBIC

41 KoJjieOaHus1. BeIHyK/IeHHbBIE
ANIEKTPOMArHUTHBIC KOJICOaHUS

42 [Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP
B LIETIH IEPEMEHHOT0 TOKa

43 Karymika nvHIyKTHBHOCTH B LIETIN
MEPEMEHHOT0 TOKa

44 3akon OMa 15 SeKTPUIECKON e
MEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U JeHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA Y HATIPSKCHHUSI

46 Pe3onHaHc B 271€KTpUYECKOM LIenH

47 Pewenue 3amau
WneanbHblil TpanchopmaTop.

48 [IpousBocTBO, TIepenaya u moTpedieHne
JIEKTPUYECKON SHEPIUU
DKOJIOTHYECKUE PUCKU MPU TTPOU3BOCTBE

49 anekTposnepruu. KynpTypa ucnosibp3oBaHus
AJIEKTPOIHEPTUH B MTOBCETHEBHOM KU3HU

50 Pemenwue 3amau

51 Pemenue 3amau

59 O06001eHre u cucTeMaTU3aIys 3HaHUH 110
TeMe "DIeKTpoMarHuTHbIE KosieOaHus "

53 MexaHuueckre BOTHBL. XapaKTePUCTUKHI
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHUUYECKUX BOJTH




55

3ByK. XapaKkTepUCTUKH 3BYKa

Wudpassyk u ynerpassyk. [llymoBoe

56 .
3arpsi3HEHUE OKPYIKaroLIEel cpebl

57 Pemenue 3amau

58 OeKTpOMarHuTHbIE BOJIHBL. M3nyueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHHe 371eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUIBI paAUOCBSI3U U TE€JIECBUICHHSL.

61 Panuonokanus. DneKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAOLIEH CPEbI

62 KonrtponbHas padota no teme "Konebanus
Y BOJIHBI"

63 Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MIPSIMOJIMHENHOTO paclpOCTPAHEHUS CBETA

65 Ortpaxenue ceera. [Iimockoe 3epkaio.
Cdepuueckoe 3epkajio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEIIBHBIN 110Ka3aTelb PEIOMIICHHUSL.

66 [TomHOE BHYTpEHHEE OTpasKeHHE.

[IpenenbHbIN yroJ1 MOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB

o OTPAKEHMsI U MPEJIOMIICHHSI CBETa

68 Xon stydeit B npusme. [lucniepcus ceera.
CnoxxHbIN cocTaB Oeroro ceera. L[ser

69 JInn3zel. DOKyCHOE pacCTOSHUE U
OINTUYECKasl CUJIA JIMH3BI

70 ITocTpoenue n300pakeHU B IMH3aX U UX
cucreMax. YBeJIMUEHHE JTMH3bI
Pemienue 3a1a4 Ha MOCTpoeHUE

71 M300pakeHM, TIOTY9aeMBbIX C TOMOIIBIO
JIVH3

72 I'ma3 kak onTHyeckas cuctema

73 Pemenue 3anau. [Ipeaensr npuMeHUMOCTH
reOMEeTPHUECKON ONTUKU

74 CKOpOCTb CBETa U METO/Ibl €€ U3MEPEHHUS

75 Hucnepcus ceera

76 WuTepdepennus ceeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUSA
HaOJIOICHNST MAKCHMYMOB 1 MUHIMYMOB

78 Pemenue 3anau

79 [Tpumenenue nHTEpPEpeHINN

80 Judpakius cBeta

81 JudpakimonHas pemeTka. Y cioBue
HaOJIIOICHNS TITABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 Ilonepe4HOCTh CBETOBBIX BOJIH.




HOJ'ISIpI/I?)aI_[I/IfI CBCTa

84 Pemenue 3amau 1

85 CBeTOBBIC SIBIICHUS B IIPUPOJIC 1

86 O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110 1
teme "OnTuka"

87 KonrtponsHas padora o reme «OnTuka» 1
['paHuUIBI IPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKU U 1
MIPUHITUATT OTHOCHTEIILHOCTH

89 [ToctynaTel cnennaibHON TEOPHUHU 1
OTHOCUTEIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpazoBanus Jlopenma. YcinoBue

90 NpUYUHHOCTU. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe [JICHHE BPEMEHH U
COKpAIIeHHE JUTUHbI

01 DHeprus U UMIYJIbC PEISATHBUCTCKOM 1
YaCTHUIIBI

92 CBsi3b MacChl C SHEpPTHUEH U UMITYJIHCOM 1
PENATUBUCTCKON YaCTUIBI. DHEPTHUS TOKOS

93 PaBHOBecHOE TETIIOBOE U3TyUEHUE 1

94 BoJiHOBBIE CBOMCTBA YaCTHI] 1

95 3akoH cMenieHus Buna 1

96 I'uoreza M. ITinanka o kBanTax. @OTOHBI 1

97 DHeprust ¥ UMITYJIbC POTOHA 1

98 ®oroaddext. OnbiTe A. I'. CTonerona. 1

3akonbl poTtordpdexra




VYpaBuenue DitHmreiHa 1151 GoTodPdekra.

99 "Kpacnas rpanuna" ¢orosrpdexra

100 Hasnenune ceeta. Onwithl [1. H. Jlebenena
Bounbl ne bpoiins. JliuHa BoIHEI e

101 Bpoiins u pazmepsl 001acTH TOKATU3AUN
JBUKYIIEHCS YaCTHUIIbI

102 KopmyckysipHO-BOJTHOBOM Jyalii3m

103 Jludpakius 3JeKTPOHOB Ha KpHCTAIIaX
Crieninuka u3MepeHuii B MUKPOMHUPE.

104 CooTHOILIIEHUS HEONTPEACICHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacu€THBIX 3a71a4
KonTponbHas pabota no remam: "OCHOBBI

107 CTO", "KopryckynsipHO-BOJIHOBOM
nyanuzm"

108 OnBITHI 110 UCCIIEIOBAHUIO CTPOSHUS aToMa.
[Tnanerapnas Mmozens atoma Pesepdopna

109 IToctynars! bopa

110 Buapl cnexktpoB. CriekTp ypoBHEN dSHEPTUH
aToMa BOJopoza

111 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YeHHE
cBeTa

112 Jlazep
Hyknonnas mozens siipa I'elizen6epra-

113 NBanenko. 3apsig 1 MacCOBOE YHCIIO SApa.

M3o0Tonbl. PagnoakTHBHOCTD




114

3aKOH paJinoakTUBHOrO pacnazaa. CBOWCTBa
HMOHU3HPYIOLIETo u3llydeHus. Biausnue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jlosumerpus

115

DHeprus CBA3U HYKJIOHOB B sA1ipe. SInepHbie
cuibl. Jledext Maccrl siapa. Snepubie
peakuuu. Snepusie peakTopsl. [IpodieMsr
YIPaBISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE ACIEKThI pa3BUTHUSA AIEPHOU
SHEPIreTUKU

116

MeTobl perucTpanyy U UCCIIEJOBAHUS
JJIeMEHTapHbIX YacTull. DyHaaMeHTalbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb aJpoHOB

117

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTepusi U TEMHas
sHeprus. EquHCTBO Qu3nyeckoil KapTUHBI
MHpa

118

OTalbl Ppa3BUTHA aCTPOHOMHHU. 3HaueHUE
ACTPOHOMUU

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIBI KOCMHUYECKHUX
00BeKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCClIeIOBaHUH

120

CoBpeMeHHbIE ONITUYECKHE TETIECKOIIBI,
paanoTeNeCcKOIbl, BHEaTMOCchepHas
aCTpPOHOMHUS




121

Bun 3Bé31HOTO HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, HX BUAUMOE JBHKEHHUE

122

Comnneunas cuctema. Comnnite. Conneunas
akTUBHOCTH. MicTounuk sHeprun CosHIa 1
3BE31

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "crnieKkTpanabHbIi Kjacc —
CBETUMOCTB"

124

3BC3IH)I IJIaBHOM IIOCIICA0BATCIILHOCTH

125

Buytpennee crpoenue 38¢31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIA U 3BE3/. OTanbl KU3HU
3BE3]I

126

Mieunsii [1yre — nama ["anaktuka. Turbl
rajJlakTUK. YepHbIe ABIPHI B sIpax raJlakKTUK

127

Bcenennas. Pacimpenne Beenennoil. 3akoH
Xab6na. Teopus bonbiioro B3peiBa.
PenukToBO€ n3nmydenue

128

MacmrabHas cTpykrypa BeeneHHOM.
MeraranakTuka

129

Hepemennsie mpoOaeMbl aCTpPOHOMHUH

130

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenqoBanue MAarHUTHOTO TTOJIS
MOCTOSTHHBIX MarHUTOB" HJIH
"HccmeqoBanne CBOUCTB
¢deppomarneTukos" nim "MccnenoBanue
JIEHACTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"




DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" unum "N3ydyenue
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbl TOKa"
i "OnpeneneHre MarHuTHON UHYKIIMT
Ha OCHOBE U3MepeHus CHibl AMriepa"

Pu3HYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHHS

132 AJIEKTPOMAarHUTHOM MHAYKIMH" WiIn
"OnpeneneHue UHAYKIIUA BUXPEBOTO
MarHuTHOTO moisa"

®Ou3MUECKUil MPAKTUKYM 110 TEME
133 "UccnenoBanue siBICHUS CAaMOMHTYKIIUN"
niu "COopka MOJIeNH ANEKTPOMarHuTHOTO

reHeparopa"

®du3MUeCKuil MPAKTUKYM 110 TEME
134 "U3mepenue neprojia CBOOOTHBIX

KOJIeOaHUN HUTSHOTO U NMPY>KUHHOTO
MAasITHUKOB"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
135 "ITIpeoOpa3oBaHue SHEPTHH B TIPYKUHHOM
MasTHHUKE"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue MepeMEHHOT0 TOKA Yepe3
136 MMOCIEI0BATENLHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY ¥ PE3UCTOP" WIIH
"HccnenoBanue pabOThl HICTOYHUKOB CBETa

B LIETIA [TIEPEMEHHOT0 TOKa"

137 @u3nUeCcKuil NPAKTUKYM I10 TEME




"M3y4yeHue napaMmeTpoB 3BYKOBOI BOJIHBI"

138

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3MmepeHue nokazaresis npeaoMIeHUst
crexia" unu "[lonydenue n3oOpaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIMH3bI"

139

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
X)uakux uH3)" wim "3mepenue
(OKYCHOTO pacCTOSTHUS PaCCEUBAIOIINX
nuH3"

140

@u3n4eCcKUi NPAKTUKYM 110 TEME
"Habmronenue nudpakiuu, tHTEpHEpeHITII
U noJisipu3anuu ceera”

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne NMITyJIbCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o ¢ororpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE HcciiefoBanus potoaddexra” nnu
"HccnenqoBanne 3aBUCHMOCTH CHIIBI TOKa
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CrieKTpa pa3peKeHHOTO
aTOMapHOI'0 BOJOPOAA U U3MEPEHUE
nocTostHHOM Punbepra”




144

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA C
HCI0JIb30BaHUEM J103UMETpa" Win
"N3ydeHue moronieHus: 6eTa-4acTuil
amroMuHIEM"

145

@u3nYeCKUil PAKTUKYM I10 TEME
"HaOmroaeHust 38€31HOr0 HEOa
HEBOOPYKCHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IJIs
OTIpe/ICIICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3aust CeBepHOro noixymapus 1 sipkue
3B¢31b61" uiau "HabmroieHus B TeIIeCKOII
JlyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3/IHBIX
CKOILIEHHI"

146

O0o001IeHrEe U CUCTEMAaTH3aIUs 3HAHUH.
Ponb pusuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHOW U 3TUYECKOM cepax
JEATEIIbHOCTH Y€IIOBEKa

147

O06o011eHre U cucTeMaTu3anys 3HaHUH.
Ponb 1 MecTo Gu3HMKHM U aCTPOHOMUU B
COBPEMEHHOW HAYYHOU KapTUHE MHUpa

148

O00011IeHIE U CUCTEMATHU3aIlUs 3HAHUI.
Ponp pusmdaeckoit Teopun B popMupoBaHUN
MIPEJICTAaBICHUH O PUBNYECKON KapTUHE
MHUpa, MEeCTO (PU3MYECKON KapTHHBI MHUpa B
00IIeM psiTy COBPEMEHHBIX €CTeCTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIE




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110

149 n n
TeMme "KuHemaruka

150 O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
teMme "Kunematuka"

151 O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 110
teme "J{uHamuka"

152 O00011IeHIE U CUCTEMATHU3aIis 3HAHUN 110
teme "Cratuka TBepaoro teaa"

153 O00011IeHrE U CUCTEMATU3aIUs 3HAHUN 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
O0001IeHre ¥ cUCTEMATU3AINA 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O0001IeHre 1 cUcTeEMaTH3alus 3HAHUH 110

155 teMe "Tepmoaunamuka. Ternnosbie
MAaIITUHEL"

O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110

156 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
dazoBble Iepexo/pl"

157 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110
TeMe "OeKTpudeckoe noie"

158 O0001IeHre U cCUCTEMAaTH3aLUs 3HAHUH 110
teMe "[10CTOSIHHBIHN 27EKTpUUECKUI TOK"

159 O0001IeHre 1 cucTeEMaTH3aus 3HAHUH 110
teMe "Toku B pa3inuHbIX cpepax”

160 O0001IeHre 1 cucTeEMaTH3aus 3HAHUH 110

Teme "MarautHoe mose"




161

PesepBHbIil ypok. O60011IeHIE 1
CHCTEMaTH3alus 3HAHHUH 110 TeMe
"DJeKTpOMarHuTHas UHIYKIus"

162

PeseprubIil ypok. O60011eHNE H
CUCTEeMaTH3alusl 3HAaHUU 110 TeMe
"MexaHnnyeckue KojiebaHus"

163

PesepBHelil ypok. O000ICHHE 1
cCHCTEMaTHU3allUs 3HAHHUI 110 TeMe
"JJIeKTpOMarHuTHbIE KojiebaHus"

164

PesepBHeIi ypok. O000IICHHE 1
cHCTEMaTHU3allUs 3HAHH 110 TeMe
"MexaHUYEeCKUE U SJICKTPOMArHUTHBIC
BOJIHBI"

165

PesepBHeIil ypok. O000IICHHE 1
cucTeMaru3anysa 3HaHui no reMe "Onruxa"

166

PesepBubiil ypok. O6006111eHIE 1
cucreMaru3anus 3HaHui o reMe "OCHOBEI

CTO"

167

PesepBHbIit ypok. O6001IeHNE U
cucTeMaTHU3alus 3HaHUH 1o Teme
"KopnyckynsipHO-BOIHOBOM Tyanu3m"

168

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3anus 3Haguii mo reMe "dusuka
aroma"

169

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguil mo reMe "dusuka
aTOMHOTO sI/Ipa U 3JIEMEHTAPHBIX YacTull"

170

PesepBHbIit ypok. O6001IeHNE T




CUCTEeMaTH3alusl 3HAaHUU 110 TeMe
"DnemeHTh! acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI Ul YYHEHUKA

®wusuka 10 xn/ bazoBslit u yrimyonennsiit ypoBau. Msikuties ['.51., Byxosues b.b., Coukwuit H.H./ mox penakuueit
[TapdentbeBoii H.A.. M:IlpocBemenne 2023 r.
®uzuka 11 x1/ ba3oslii n yriay0neHHbiil ypoBHu. Msikuiues I'.41., Byxosues b.b., Hapyrun B.M../ nox penaknuei

[TapdentbeBoii H.A.. M:IIpocsemenne 2022 T.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka IJOK








