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IMNOACHUTEJIBHAASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoOBHE cpeAHero oouero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHHUW M TpPeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBarenpbHON mnporpamMmmsbl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ ydérom denepaibHOi pabodeil mporpaMMbl BocnuTaHusi U KoHuenuu
npenojaBanus yueobHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoit ~ ®denepanuu,  pealu3yloIMMX  OCHOBHbIE  00pa3oBaTelbHbBIC
IPOrPaMMBI.

[Tporpamma 1o ¢usuke onpeaenser 00s3aTeIbHOE IPEIMETHOE COAepKaHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIE0BATEIbHOCTh U3YyUEHUS TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro MpOLECcCa, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCA.
[Iporpamma 1o ¢usuke Aa€T MpEACTAaBICHUE O MENAX, COACPXKAHUH, OOIIeH
cTpaTerud OOy4YeHHs, BOCIMTAaHUS M Pa3BUTHS OOydYaIOLIUXCS CpPEeICTBAMU
yueOHoro npeameta « Pu3nka» Ha yriry0JIEHHOM ypOBHE.

N3yuenne kypca (Qus3nku yriyOJEHHOTO YPOBHSI MO3BOJSIET pPEaM30BaTh
3a7a4i MPOPECCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3/IaHUE YCIOBUM AJIs
NPOSIBIICHUS] CBOMX HWHTEIUICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJarormmmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJKEHUS O00pa3oBaHUS B
opraHuzanusx Mnpo(ecCHOHaTbHOrO O00pa30BaHUsS M0 Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B mporpamme mno ¢Qusmke omnpenensoTcs IUIAHUPYEMBIE PE3yJbTaTh
OCBOEHHUS Kypca (PU3MKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUIHOCTHBIC,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yriayoménHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydJaromuXcsi, OCBOMBIINX
nporpaMmy 1o (U3MKE Ha YypOBHE CpEAHEro oO0mero ooOpa3oBaHus Ha
yriay0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o pu3uke BKIIOYALT:

IUTAHUPYEMbIE pe3ylbTaThl OCBOCHHUS Kypca (GU3MKHM Ha yriayOonéHHOM
YpPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yYeHUS;

conepxkanue yueoHoro npeamera «Dusnkay mo rogam o0ydeHHs.

[Iporpamma 1o @Qu3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYHX MPOrpamM.

[Tporpamma mo ¢u3uke HE CKOBHIBAET TBOPUECKYIO MHHUIIMATHUBY YUHUTENECH U
NPEIOCTABISAECT BO3MOXKHOCTUA ISl peaju3alid Pa3IUYHbIX METOJUYECKHUX
HOJIXOJOB K HpenojaBaHUi0 (U3UKM Ha YriyOJE€HHOM YypOBHE MpPH YCIOBUHU
coxpaHeHus 00s13aTeIbHON YaCTu Co/iepKaHus Kypca.



dusznka kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
Ka4yecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJl B CUCTEMY
3HaHu 00 okpysxatomieM Mupe. LkonpHbIN Kypce GU3NKN — ccTEMOOOpa3yoIIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3MYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBIICHMM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbusndeckoir reorpadueir u acTpoHoMmmen. Vcmonap30BaHME W AKTUBHOE
npUMeHeHHue (U3NYECKUX 3HAHUM ONpEeNeNnIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B c(depe >SHEPreTUKH, TPAaHCIOPTa, OCBOCHMUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMH CBOMCTBaMu. M3ydyeHue
(¢u3MK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (OpMUpPOBaHHE YMEHHUI NMPUMEHSATh Hay4YHBIN
METO/] TO3HAHUS [IPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIICJOBAHUM.

B ocHOBY Kkypca (u3nKu Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHusl MOJI0KEH
pAI UAEH, KOTOpble MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBIETCS JIOTMYECKU
3aBepUIEHHBIM, OH COACPKUT MaTepHual U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOIN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuasl Kypca (U3MKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
T0JIE.

Hoea cymanumapusayuu. EE peamusanus NPeaIoyaracT HCIOJIb30BAHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢usukn ¢ pasBuTHeM OOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dusuku yriyOoaEHHOTO ypOBHS
IIpeAIonaraeT 3HakOMCTBO € IIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOoHOB. IIpu sTOM paccmarpuBarorcst Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0O0CYXIeHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coJepKaHusl MPOrpaMMbl 1O (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢usuku peanusanus 3THUX
NPUHIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOSITEIbHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JIelcTByIomero Qakropa yudebOHoro mpouecca. s yrayOnaéHHOrO
YPOBHS — D3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHMYECKOIO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIET0 (DPOHTAJIbHBIE YYCHHMUYECKHE OMNBITHI MPH HW3YYEHUH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zauuud (QU3MYECKOro NpakTUKymMa. B mepBom ciydae
IPaKTUKYM MpoBoAUTCs 100 B KoHue 10 m 11 kiaccos, 1Mb0 mocie nepBoro u
BTOPOr0 TOJYTOJUH B KaXJOM M3 3THX KjiaccoB. Brtopoil cmocod — 310
UHTErpanusi paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpHIE
OpOBOASATCA B Ipolecce u3ydyeHus paszzaena (temsl). [Ipu stom mon paboramu
IPAaKTUKyMa MIOHUMAETCsl CaMOCTOSATEIbHOE MCCIIEN0BAaHUE, KOTOPOE IPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA O€3 MOMIAroBOi HHCTPYKITHH.

B nporpamme mo (¢usuke cucTeMa YYEHHYECKOTO 3KCIEpUMEHTa,
7a060paTOpHBIX padOT W MPaKTUKyMa MPEACTaBICHA €IMHBIM mepeuyHeM. Brioop
TEMATUKU I 3TUX BUIOB YUYEHHYECKUX MPAKTUYECKUX PadOT OCYLIECTBIISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOIrO
IUTAHUPOBAHUSI W OCHalleHusi KabuHera Qu3uku. [lpu stom obecneuynBaeTcs
OBJIaJIcHHE OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TPAMBIE U KOCBEHHbBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHHME YAENSETCS PEUICHUIO PACYETHBIX M KAa4eCTBEHHBIX
3amad. [lpu 3TOM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW W HESIBHO 3aJaHHON (PU3MYECKOW MOMAEINBIO, MO3BOJISIONINE MPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszjesia Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3fesioB. [[1s kauecTBEHHBIX 3ajay
NPUOPUTETOM SIBISIOTCSA 3aJaHusi Ha OOBSACHEHHWE/TIpe/icKa3aHhe MPOTEKaHUs
(u3HYECKUX SBJICHUM U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbiOopa
duznyecKoil Moaenu Al CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIiyOJ&éHHOTro
YPOBHS Ha YPOBHE CpeaHero o01ero 00pa3zoBaHusl JOJKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (QU3MKM JOMDKHO OBITH HEOOXOIUMOE
nabopaTtopHOoe OOOpYyIOBaHUE JJsi BBIMNOJHEHMs] YKa3aHHBIX B Iporpamme Io
(¢u3rMKe YYEHHUYECKHX OIBITOB, Ja0OpaTOpHBIX pabOT M paboOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pYI0BaHUE.

JlemoHCcTpanioHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJbHOM JIOCTaTOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B HporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalUil ais
UCCIIEIOBAHMSI  U3yYaeMbIX SIBIEHMH M  IPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopatopHoe o0OOpyAOBaHWE ISl YYEHHYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMaTHYECKHMX KOMILUIEKTOB M OOecrednBaeTcsi B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOyuwarommxcs. TemaTuyeckue KOMILIEKTbI
JabopaTopHOTO O00OPYMOBaHUS JOKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ LIU(POBBIX J1a0OPATOPHUIA.

OCHOBHBIMM LIEJIAMH U3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUU SABJISFOTCS:

dbopMupoBaHUe HHTEpeca M CTpPEMJICHUS OOy4YarolUXCi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHUE TPEACTABICHUN O HAYYHOM METOJE IMO3HaHUA U (HOpPMHUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHpoOBaHrE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpPOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (DU3UUECKUX
3HAHUUW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O POIM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pe/iCTaBlICHUN 0 BO3MOYHBIX cepax Oyy1eit
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKA K
JajgbHelIleMy 00y4YeHHUIO B 9TOM HaMpaBJICHUU.

JlocTrkeHre 3TUX leneld 00ecreynBaeTcsl PelIeHuEM CIEAYIOMUX 3a/1a4d B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CPEITHET0 00IIero oopa3oBaHus:

npUOOpETEeHNE CUCTEMBI 3HAaHUN 00 O0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIOYas  MEXaHWKy,  MOJICKYJISpHYIO  (DU3HKY,
AIIEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHIN MTPUMEHATh TEOPETUUESCKUE 3HAHUSA JJI O0BICHEHHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISl TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS pPa3MYHBIX 3a7a4 C SIBHO 3aJIaHHOU
dbu3nYecKoil MOJENbI0, 3a/]ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue
dbu3nueckoil MOJeNH, aJeKBAaTHOW YCJIOBHUSIM 3a/ladyd, B TOM YHCIE 3a]1a4
WHKEHEPHOI'O XapaKTepa;

MOHMMaHuEe (U3NYECKUX OCHOB M TIPUHIIMIIOB JEHCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMHU CAMOCTOSITEIbHOTO TIUIAHUPOBAHUSL U TPOBEICHUS
bu3NUeCKUX OKCINEPUMEHTOB, aHalIW3a W HMHTEpIpEeTanuu  HH(opMmaIuu,
ornpe/ieleHus JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

CO3/JaHUE YCJOBUU JUIsl Pa3BUTHSl YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuUTHE HHTEpeca K cepaM MpodecCHOHANBHON NeSTEIbHOCTH, CBI3aHHOM
¢ GUBHKOA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yriayOnéHHBIM ypOBEHBb
uzydeHus: yuyeOHoro mnpeamera «®Pus3uka» Ha YpPOBHE CpEIHEro OOLIEro
oOpa3zoBaHusi BbIOMpaeTcs OOyYarolMMHUCS, [UIAHUPYIOIIMMHU POJOJIKEHUE
0o0pa30BaHMsl 10 CHEHHUATBEHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha u3yuenne duszuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoauTcst 340 yacoB: B 10 kiacce — 170 gacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepeueHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelacT BBIOOD
poBeNeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHAYaTbHBIX
0COOCHHOCTEH 00yYarOIMNXCS.



COJEP XAHME OBYUYEHUA
10 KVIACC

Paznen 1. Hayynblid MeTO] MO3HAHUS NPUPOBI.

®duszuka — pyHIaMeHTanbHas HayKa o npupoje. Hay4uHsiil MeTo; mo3HaHus u
METO/IbI UCCIICIOBAHUS (PU3UUECKUX SIBICHUM.

DOKCIEpUMEHT U TEOpus B Mpolecce IMOo3HaHus Npupoiabl. Habmronenue u
IKCIIEPUMEHT B (hU3HUKE.

CrocoObl m3MepeHusi (U3MUECKUMX BEJIMYMH (AHAJOTOBblE U LU(POBBIE
U3MEPUTEbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (uU3MYEeCKUX  BedUYuMH  (aOconroTHas |
OTHOCHUTEIIbHASA).

MopenvupoBanue (pU3NYECKUX SBJICHHUA M MPOIIECCOB (MaTepuaibHas TOYKA,
abCOIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJACANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3znyeckuii 3aKoH, rpaHULbl €ro npuMeHuMocTu. dusnueckas
TEeOpHsl.

Pons u Mecto ¢usuku B (GOpMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI
MUpa, B IPAKTUUECKON NEATEIbHOCTH JIFOJICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

N3mepenue cuiibl TOKa M HANPSOKEHUS B IIEMU TMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIILHBIX TPUOOPOB.

3HaKOMCTBO ¢ mudppoBor nabopartopueit no ¢usuke. [Ipumepsr u3mepeHus
(buU3HYEeCKUX BEIIMYUH MTPHU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUkeHHE. OTHOCHUTEIBHOCTb MEXAaHWYECKOTO JBUKEHMS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuaqbHOM TOYKHU, €r0 MPOCKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeaHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTepuajbHOW TOUYKH, UX MNPOEKUMHU HA OCHU CUCTEMbI KOOPJHUHAT.
CrnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHNE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUKU OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOIIEHHOI'0 TOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX TpapuKH.



KpuBosmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. llepuoa m wactora oOpaieHus.
[lenTpocTpeMuTeabHOe (HOPMAIbHOE), KacaTelbHOE (TAHM€HUIUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTEpUaTbHOU TOUKH.

TexHu4eckue YCTpPOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHL: CIIUIOMETD,
JNBWKECHUE CHApsANOB, LEMNHbIE, MIECTEpPEHYATBIE W PpPEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

CriocoObI CCIIeIOBaHUS TBUYKEHUN.

Wnnroctpanys npenebHoro nepexoa 1 UsMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUMN C UCIIOJIH30BAHUEM MEXaHU3MOB.

[TameHue Tes B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBaHue yIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUU, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEJbIO ONpPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

N3mepenne ycKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JBUKECHHH
110 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBH)KCHUU.

WU3mepenue  ycKOpeHHss ~ CBOOOJHOro  maieHuss  (PEKOMEHJIOBAaHO
UCII0JIb30BaHuE U(PPOBOI TaOOpaTOPUN).

W3yyenue nABWXKEHHS Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSAMOKM MNPONOPUUOHAIBHOW 3aBUCHUMOCTH MEXAY JAIbHOCTBIO
IOJIETA U HAYaJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpUOAa OOpallleHUst KOHUYECKOr0 MasTHUKA
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HprotoHa. MuepuumanbHble cucTteMsl oTcyéra. [lpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanpHble cUCTEMBbl OTCUETA (OINpPEACIICHHUE,
MIPUMEDHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuy Cuil.

Bropoii 3akoH HbroTOHA 111 MaTepraibHON TOYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOI'O TANOTEHUS. OKBHBAJIEHTHOCTh TIPaBUTALUOHHOW U
WHEPTHOM MacCBhl.

Cuna TsXKecTU. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOrO MAaJCHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTHIO IUIAHETBI M OT Treorpaduueckoil mupotel. [[BHxkeHue
HeOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tena, nBuXKyiierocs c
YCKOpPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuila TpEHUS CKOJBXKEHUA M CUJIA TPEHUA
nokos. Koadpduuument tpenus. Cuna CONpOTHBICHHSA MPH [BWKEHUU Tela B
KUJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKEHMS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue ABUXKEeHUS Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPABHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CHI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO chil, BOSHMKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEI.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NaJCHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

W3mepeHne paBHOJEHCTBYIONIEH CHJI TP JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBUXKEHHUs Opycka IO
HAKJIOHHOH IIJIOCKOCTH HA 33aJaHHOE PAaCCTOSTHUE OT €ro MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE H
pe3MHOBOM 00pa3siie, OT uX JeopMariuu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuit OJIOK.

N3mepenue koddduiirieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduiuueHta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBmxeHHUs] OpycKa MO HAKIOHHOW TJIOCKOCTH C MEPEMEHHBIM
K02(pPUIIMEHTOM TpEHHUS.

N3ydenune nBUKEHUS Ipy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHO TBEpHoe Tenmo. IlocTymarenbHOEe W BpalIaTeIbHOE JIBHXKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [liedo cuibl.
CrnoxxeHue cuJjl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHnuecknue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYAThIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tejla, HMEIOUIETO OCh
BpAILICHUA.

KoHcTpynpoBaHne KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO IJIOMIAAb OMIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMnynbc MaTepuaibHON TOUYKH, CUCTEMBI MaTEpUaAIbHBIX ToueK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

NMnynbe CHITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE nBUXKEHNE.

MoMeHT umiynbca MarepuanbHOM TOUYkW. [IpencraBiieHMe O COXpaHEHUHU
MOMEHTa UMITYJIbCA B IIEHTPAJIbHBIX MOJISX.

PaGota cunpl Ha MaJioM W Ha KOHEYHOM TiepeMmernieHud. | paduueckoe
IPEICTaBICHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MAaTEPUAIBHOW TOYKH.



[loTeHnnanbHBIE W HENOTEHUHAJIBHBbIE CWIBL. lloTeHnmanbHas HHEprus.
[ToTenmnuanbHas sHeprus ynpyro neopmupoBaHHOM TpykuHbl. [loTeHnanpHas
DHEpPrus Telna B OJAHOPOJHOM TpaBUTAllMOHHOM mnoje. [loreHuumanpHas 3HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpH M BHe mmiapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBs3p  pabOThl HEMOTEHIHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAaHEHHsI MEXaHUYECKOW YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyu I UACAIbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SJHEPTHH.

TexHuyeckue yCcTpoMCTBa MU TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHUE.

M3MmepeHre MOITHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3auMHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLMAJIbHOW JHEPrUi IpU
JNEUCTBUY Ha TEJO CUJIBI TSHKECTH M CHJIBI yIIPYTOCTH.

CoxpaHeHHe SHEPTUH NpU CBOOOHOM Ma/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne nMmyJsibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWISI U MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHMsI UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

M3mepenne KUHETUYECKOM SHEPTHUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHeHHE W3MEHEHUS MOTCHLIUAIBLHONW YHEPTHH MPY>KUHBI ¢ pabOTOM CHUIIBI
TPEHUS.

Omnpenenenne paOOTbl CUIIBI TPEHUS INpPHU JBWKEHUU Tejla MO HAKIOHHOW
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3uKa 1 TEpMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHbBIE TOJOXKEHUSI MOJIEKYIsipHO-KMHeTnueckoil Tteopun (MKT), wux
onbITHOe oOocHoBaHue. Jludpdysus. bpoyHoBckoe nBHKeHHE. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBA. MOJEnuM CTPOEHHs TIa3oB,
KUIAKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOWCTB BEIECTBA HA OCHOBE AITHX



mozaened. Macca u  pa3Mepel MoJekya (aromoB). KonuuecTBo BelecTsa.
[Toctosinaast ABorajipo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ um3Mepenwus. l[llkama
temneparyp Llenbcus.

Mopenb UIeaNbHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
rasza JIBKYTCsl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnaneiipona. AOGcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaJIbHOM Tra3e C I[IOCTOSIHHbIM KOJMYECTBOM BewlecTBa. ['paduueckoe
IIPEICTAaBIEHUE U30IIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MeXIy JAaBIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHeprueu
IOCTYIATEJIBbHOTO TEIUIOBOTO JIBJKEHHSI MOJIEKYJI HJIEAJIBHOIO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeHEH
KMHETUYECKOW DHEPrUuel MOCTyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: TEPMOMETD,
OapomeTp, Moy4yeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHL] BEIECTBA.

Mopenbs OpOyHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddys3ust sxuakocTei.

Mogens onbita llTepHa.

[IpuTsykeHne MOJIEKYI.

Mogenu KpuCTalIn4eCcKuX peeToK.

Habmronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mporecca YCTaHOBIEHMS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYEl U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipouecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
dpoBoii 1abopatopun).

N3yyeHune n30X0pHOro mnporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMHUYECKON cUCTEeMbl. BHelHne u BHyTpeHHUEe napaMeTpsl. Ilapamerpsl
TEPMOJMHAMMYECKOM CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIWYWH, ONMHUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpOM3BOJbHASA — pelaKcauus
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanpHOr0 ra3a B TEPMOJWHAMUKE — CHUCTEMa YpPaBHEHHIA:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaXEHUE UIsI BHYTPEHHEH JHEPTHM.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALHs YaCTHUIl, BHICOKHE
TEMIIEPATYphl. BeIpakeHue [uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3zucraTnyeckue 1 HECTaTUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMoJuHaMUKe. Boruucnenue padboTel 1o rpaguky
npouecca Ha pV-auarpamme.

Teronepenaya  kak  crmoco0  M3MEHEHWsT  BHYTPEHHEW  DHEpPruu
TEPMOAMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. Tenmno€éMkocTh Tena. YaelpHas W MOJISIpHas
TEINIOEMKOCTH BEUIECTBA. YpaBHeHue Maliepa. YaenbHas TeEIIOTa CrOpaHus
toruBa. Pacu€r konuuecTBa TemIoThl mnpu  Teruonepenade. I[lonstue 00
angnabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss odHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJIJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI IPOXOJIUT
€MHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akoH TEpMOAMHAMUKHM JUIA  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIEpeaTh TEIUIOTY OT O0Jiee XOJIOAHOro Teia K 0ojiee HarpeToMmy 0e3
komrieHcanuu (Knaysuyc). HeoOpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpuniunsl gecTBus TernoBbix MammuH. KIT/I.

Makcumansnoe 3Hauenue KII/. Hukn Kapno.

DKOJOTHYECKUE ACIIEKThl MCIIOJb30BAHUS TEIUIOBBIX JBUTaTeieu. TermioBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckne yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIIMOHEP, AMU3EJbHBIA U KapOIOpaTOpHBIM ABUTATeNd, MHapoBas TypOuHa,
MIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aUUs «TEIUIOBBIX» OTXOIOB C
MCII0JIb30BAaHUEM TEIJIOBOI0 HACOCA, YTUIM3alUs OMOOPraHUYECKOT0 TOIIUBA IS
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenune Temneparypsl pu aanadaTnyeckoM pacIllupeHUH.

Bo3nymsoe orauso.

CpaBHEHHE yEIbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOTO Iporiecca.

KoMmmnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

N3mMepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO mporiecca.

N3yueHne B3aMMOCBSA3M JHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIIEPATYPhbl KUTICHUS HKUJTKOCTEH.

Tema 3. Acpecammnivie cocmoanusa eeuyecmea. Daszoevie nepexoowl.

[TapooOpazoBanne u KoHjaeHcanusa. McmapeHue W KuneHue. Y eiabHas
TEIJI0Ta MapooOpa3zoBaHUSI.

HacellleHHble W HEHACBHIIIEHHbIE Mapbl. KauecTBEeHHas 3aBUCHMOCTD
MJIOTHOCTH M JAaBJEHUSI HACBIIICHHOTO Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTD
OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JIaBJICHUS
B KUJIKOCTH.

BraxxnocTs Bo3yxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONMS CBOWCTB
kpuctauioB. I[lmaBneHne W KpuctauM3anus. YelibHas TEIUIOTa IUIABJICHHUS.
CyOnumanus.

Jedbopmanmu TBEpOorO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmiupeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuupeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30BbIX MEPEXoaax.

VYpaBHeHue TeroBoro 0ajsaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKECHMS.
Kanumnsipasie siBienusi. J{apieHue noj MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE TIPOLECCHI:  KUIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JIaBJIEHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSYKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanunnsipabie siBI€HUS.

Moenn HeHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MEpEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel negopmanuii.

Habmronenue mansix nedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIICHHBIX NIAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/yXa M OILIGHKAa MacChl MapoB B
ITIOMEILICHUH.

N3mepenne kodpuimenTa NoBEpXHOCTHOTO HATSHKCHHUSL.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  jAedopMallud PE3UHOBOTO 00pa3na oT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JinekrpoguHaMuKa.

Tema 1. Inekmpuueckoe none.

DJieKkTpu3almsi Ten W €€ MPOSBICHHS. DJIEKTpUUECKU 3apsa. [Ba Buaa
NEKTPUYECKUX 3apsifaoB. [IpOBOAHWKHW, JUAIEKTPUKM U MHOJYIPOBOJHUKH.
DneMeHTapHbI BJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KylioHa.

DnekTpruueckoe noje. Ero n1eicTeue Ha 3JIeKTPUUYECKUE 3aPsi/Ibl.

Hampsok€aHocth  anmexkTpuueckoro  moiyig.  [IpoOueiid  3apsn.  Jluaum
HaIPSKEHHOCTH 3JIEKTPUUECKOTo 1mojsi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTO IOJs. Pa3HOCTh MOTEHIMANOB H
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnuman 3nekTpocTaTuuecKoro nojid. CBsi3b HANPSXKEHHOCTH TOJIA U Pa3HOCTH
NOTEHUUAIOB [JI1 3JIEKTPOCTATUYECKOrO0 ToJis (KaKk OJAHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIIUN STEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsna. Ilose paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsKEHHOTo 1o 00bEéMy Imapa. Ilome paBHOMEpPHO 3apsHKEHHOU
OECKOHEUYHOW TUIOCKOCTU. KapTuHBI JUHUN HANpsOKEHHOCTH DJTHX TONEH U
HKBUITOTEHUUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPS/IOB.

JnamexTpuku B AJIEKTPOCTATUYECKOM  IIOJIE. JnanekTpuyeckas
IIPOHULIAEMOCTH BEILECTBA.



KonzeHncarop. ONEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpoB. [locnenoBaTenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

DIEKTpUUECKOE M0JIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau e ['paada).

[IpOBOJTHUKH B 3IEKTPUUECKOM ITOJIE.

DneKkTpocTaTuuecKkas 3almTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPAYECKOTO OIS 3apsSKEHHOTO KOHJEHCATOPa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OneHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPruu 3apsyKEHHOTO KOHJEHCATOPa B SHEPT U0
V3JIy4YEHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENN, COAEPIKAILECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[MAJIOB (HampspKEeHUs) npu
MIOCJIEIOBATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuslil 31eKmMpuiecKuii mok.

Cuita Toka. IIocTOAHHBIN TOK.

VYcnoBus CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenue U u O/1C €.

3akoH OmMa 11 y4acTKa Lenu.

DNEKTPUIECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHUKA OT €ro JUIMHBl M IUIOMIAJAN IOINEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEJUHEHHUE NPOBOJHUKOB.
Pacuér pa3zBerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [[xoyns—Jlenna.

MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbLAEIseMas Ha
pe3ucrope.

DOJIC um BHYTpEeHHEE COIPOTHUBIICHHME HCTOYHMKA TOKa. 3akoH Owma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOW I1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampikanue.

KonzeHncaTop B e NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IPOLIECCHI: aAMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

M3mepeHne cuiipl TOKA U HAIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COINPOTUBIICHUS UMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TTOTIEPEYHOI0 CEUYECHMS M MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHHSI IIPU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe uzmepenne DJIC. KopoTkoe 3aMbIKaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanre pa3sHOCTH MOTEHUMAIOB MEXIY IOJIFOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccenenoBanne cMENIAaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIIECHUS IIPOBOJHUKOB.

HccnenoBanve 3aBUCHUMOCTU CHJIbI TOKA OT HANpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJabTMETpa).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC ragpBaHMYECKOro 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHHH.

HccenenoBanne pazHOCTH MOTEHIMAIOB MEXAY MOJIOCAMHA MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OJIEKTpUYECKass MPOBOAUMOCTb  PA3JMYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHUBIICHHS METAJJIOB OT
TemiiepaTypbl. CBEpXIIPOBOAUMOCTb.



DIEKTPUYECKUH TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJAMMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoa. [onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIMUTAX. DJIEKTPOJIUTHYECKAS JUCCOLAALIMS.
DnekTponu3. 3akoubl Dapanes 11 AAEKTPOJINU3a.

DJIEKTpUUYECKUd TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHbie TUIIBI CAMOCTOSTENBRHOTO pa3psaaa. Monnus. [Lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, MOJyIPOBOJHUKOBBIE TNPUOOPHL: TUOM,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHAs] MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsb! nekTposn3a Papazes.

HckpoBou pa3psia ¥ MPOBOJAUMMOCTD BO3/1yXa.

CpaBHEHUE TPOBOAUMOCTH METAJIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD IMOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

Habnronenue sexTposiusa.

W3mepenue 3apsiaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYEeCKUI PAKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYMH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BEJIUYMH, NPOBEpPKA MPEIJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pas3lesiax «YUYEHUYECKHH  SKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

Wzyuenne «kypca ¢usuku yrayonéanoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
nO3HAHUA: SBICHUE, HAy4YHBIH (akT, TUIIOTe3a, (PU3MUecKass BEIUYUHA, 3aKOH,



Teopusi, HaOJIOJICHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUpoBas 1abopaTopusi.

Mamemamuka: pelieHWEe CHUCTEMbl ypaBHeHWH. JIuHeitHas QyHKIUA,
napabosna, runep6osna, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJIMHAT, CIIOAKEHHUE BEKTOPOB.

buonozua: mexannueckoe NBUKEHUE B KUBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOUIEH Cpelsbl,
yTUIU3alKUsl OWOOPraHMYECKOro TOIUIMBA JUISi BBIPAOOTKU «TEIUIOBOM» W
AIIEKTPOIHEPTHUH, MIOBEPXHOCTHOE HATSHKEHUE U KANTUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: HUCKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE ATOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIyYeHHE HaHOMATEPHUAJIOB, TEIIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAIIIbI, DJIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS IUCCOLMAIMS, TaJlbBaHUKA, JJIICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpus: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIHUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET U APYTrUE), NABUTATENIb BHYTPEHHEIO
cropanusi, maposasi TypOrHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJICKTPOIPHUOOPOB,
ra3opa3psAHbIC JaMIIbl, TOJIYITPOBOIHUKOBBIC TPHUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopeiicTBHE TOCTOSIHHBIX MAarHUTOB W MOPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarauTHOW wuHAYKUMH. lIpuHoun cyneprnosuuuun
MAarHUTHBIX TOJIEU. JIMHUM MarHUTHOM MHAYKIIUH.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO NMPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcresa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJ1yJb. JIBUKEHHE 3apSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiel Jlopeniia.

MaruauTHoe 1nose B Beuiecte. PeppoMarHeTUKH, apa- U JUaMarHeTHUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHUEC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TE€CTEP-MYJIbTUMETD,
AJIEKTPOABUTATENL SIKOOH, YCKOPHUTENH dJIEMEHTaPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHWMA  WMHAYKOMM ~ MarHATHOTO  IOJISL  IIOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna JIMHUI MarHUTHOW MHIYKIUU IIOJIS1 JNIMHHOTO IIPSIMOTO IPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroenue nBUKeHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUIMO JNEHUCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccenenoBanre MarHuTHOTO 1011 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB PeppOMarHeTUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. Inekmpomacnumnan UuHOYKYUA.

SIBiieHME DJIEKTPOMAarHUTHOW MHAYKUMH. IIOTOK BekTOpa MarHUTHOMU
uHaykvu. OJIC mHayknmu. 3akOH JJIEKTpOMarHuTHOM HMHAykKuuum Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSTHHOI'O TOKA.
Asnenne camonnaykuuu. I1C caMOMHAYKIHUU.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCH: MHAYKLIMOHHAS
II€4Yb, COJICHOMU/, 3aIUTa OT JIEKTPU3ALMU TEJ IPU ABUKECHUHM B MAarHUTHOM II0JIE
3eMIIH.

Hemoncmpayuu.

HabGntonenue siBiaeHus 3JIEKTPOMAarHUTHOM MHTyKLIHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IMOTOKa.



[IpaBuito Jlenna.

[TameHnne MarauTa B aJJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHAYKIHUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CWJIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW WHYKLUU.

Onpenenenne MHAYKIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKLIMH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHast cucrema. CBoOOIHBIE KOJICOAHUS.

["apmonnyeckue konebanus. Kunemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTHYecKoe ONUCAHHUE (3aKOH COXPAaHEHMsI MEXaHU4eCKOUl sHepruun). BoeiBojg
JMHAMHYECKOTO OMMCAaHUs FapMOHMYECKHX KOJIEOAHUN M3 UX SHEPreTUUYECKOro U
KMHEMATUYECKOTO OMTUCAHUS.

AmMmutyna u ¢asza konebaHui. CBA3b aMIUIMTYIbl KOJEOaHUN HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrora koneOanwmii. Ilepwom mambix CBOOOIHBIX KoJieOaHUM
MaTeMaTHUYecKoro MasiTHuka. Ilepuos cBOOOJHBIX KOJEOAHUH NPYKHUHHOIO
MasTHHUKA.

[Tonsitue o 3aryxatouux kKoneOanusx. BeiHyxkaeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyXaHuss Ha BHUJ PE30HAHCHOW KpPHUBOM.
ABTOKOJIE0aHUS.

TexHU4ecKue yCTpPOMCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeIbHOTO ABUKEHUS.

Habmroienue He3aBUCMMOCTH MEpUo/ia MalbIX KoieOaHui rpy3a Ha HUTH OT
aMILTATYBI.

HccnenoBanue 3aTyXarmux KoineOaHuii U 3aBUCUMOCTH MepUojia CBOOOIHBIX
KOJI€OaHUM OT COMPOTUBIICHUSI.

Hccnenoanue KojieOaHUM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
(dbopMupoBaHUs MpeICTaBICHUIM 00 UCaIbHON MOJENIN MPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHHs PHEPTUU NPU KOJeOaHUSIX rpy3a Ha NPy KUHE.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSHOIO M MPYKUHHOIO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUSA Tejla B XOJI€ KoyieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KMHHOM MAasITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

Konebarenbubiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KoJieOaHUsI B
uealbHOM Koiyie0aTenbHOM KOHType. Popmyna Tomcona. CBs3b aMILUIATYZbI
3apsijia KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHMs SHEPTUU B UI€aIbHOM KOJ1e0aTeIbHOM KOHTYPE.

3aTtyxaroniue AIIEKTPOMArHUTHBIE KOJIeOaHMUsl. BriHyX1€eHHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHblii TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JeCTByIOIeEe 3HAUYEHUWE CHUJIBI TOKAa W HANpPSOKEHHUs] MpH pa3iuyHoOu (dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJlanbHbIi NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIENHM CUHYCOUJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU IMpU TNPOU3BOACTBE IIIEKTpodHEpruu. KymnpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HM.

TexHnueckne yCTpOMCTBA M TEXHOJOTHUYECKUE IPOLIECCHI: DIIEKTPUUYECKUN
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTh 4aCTOTHI CBOOOIHBIX KOJICOAHHI OT MHAYKTUBHOCTH B EMKOCTH
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMAarHUTHBIX KOJICOAHUIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIeOaHU.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPATOPA.

BrIHyX/1I€HHbIE CUHYCOUJIaJIbHBIE KOJICOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH IIEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocinenoBaTEbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VMHIyKTUBHOCTH M KOHJIEHCATOPA.

YCeTpolicTBO M PUHITUT AEUCTBUS TpaHcPopMaTopa.



Mopens TMHUY IEKTponEpEaadH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKmMuKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanre nepeMEeHHOro TOKa 4Yepe3 MOCIeNOBATENbHO COEIUHEHHbIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Halnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboOThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. Ilomepeunbie u
IpOJOJIbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)Ke€HHe, MpejoMieHHe, MHTepdepeHUUs U
nudpaximys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  IPEJIOMIICHUE,
noJigspusaius, uHTepdepeHuns u qudpakims.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [I[puMeHeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeIeBUAEHUS. Paguookanus.

DIIEKTPOMAarHMTHOE 3arpsi3HEHHUE OKPYKAOLIEH CpEJIbI.

TexHuueckrue YCTpPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBI, pajap, paaJuonpuéMHHUK, TEJIEBU30p, aHTEHHA, Tesne@oH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEJMIIVHE.

Hemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U IPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHU.

Habmroenue oTpaskeHus: ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Haburonenue nnrepdepeHuny u AMPpakiuy MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yIbTpa3ByKa U €ro NpuMeHEHHE.

HaOnronenue cBsi3u T'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOM U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — JIEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
npesioMJIeHUe, Moiaspu3auus, Audpakuus, MHTephepeHIus.

Oo6napyxeHue nHHPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.



N3ydeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonuHEeHOEe paclpOCTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyu csera.
ToYeuHbIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Tpenomienue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomieHusi. OTHOCUTENBHBIN MOKA3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JJIMH BOJH MNPH IEPEX0JE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjena AByX ONTUYECKUX CPeEl.

Xon nmydeit B mpusme. [ucnepcusi cBera. COXHBIN cocTaB 0eloro CBeTa.
IIBerT.

[TonHoe BHyTpeHHEe OoTpa)keHue. [IpenenbHblii yroa mojiHOro BHYTPEHHETO
OTpaXCHHSI.

CobOuparomue W pacceuBaromye JuH3BL. ToHkKas JuH3a. DokycHoe
paccTositHUE MW ONTHYECKass Cuja TOHKOM JIMH3BL. 3aBUCHUMOCTb (POKYCHOIO
paccTosiHUsl TOHKOM cepruuecKkoil JIMH3bI OT €€ T€OMETPUU M OTHOCHUTEIIBHOTO
MIOKA3aTeNs MPETOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudyeckoi ocu. Iloctpoenne wn300pakKeHW TOUKM W OTpe3ka NpsIMOH B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paszpemiaronas cnocoOHOCTh. ['11a3 Kak onTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(hEpPECHIIMOHHOM
KapTUHE OT JIByX KOTI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccrueckunx
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JludpakimoHHas pemérka. YCIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJ€HHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnuecknue yCTpPOWCTBA M TEXHOJOIMYECKHE ITPOLECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmnapar, MpOCBETIICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIIeHNs CBETA.

HabmroieHue noaHoro BHyTPEHHEro oTpaskeHus. MoJiesb CBeToBo1a.

HccnenoBaHnne xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6mronenne natepdepeHIm cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiyu ceera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGntonenue nonsipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHHSI MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

M3mepenune nokasaress NpeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUSI OT BeliecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHus: B CUCTEME U3 INIOCKOIO 3€pKaia U JIUH3bI.

[Tonyuenue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenune nudpakuuu, vHTEpPEpeHInN U MOJISIpU3alii CBETA.

M3ydeHne nossipru3alny CBETa, OTPAKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTepdepeHInm Ja3epHoro U3IyuyeHus Ha IByX LIEIIsX.

HabGmonenne nucnepcum.

HaGnronenue u vccnenoBanue AUGPaKkimOHHOTO CIEKTpa.

HN3mepenne qiMHbl CBETOBOW BOJIHBI.

[TosryyeHue cnekTpa M3Iy4YeHUs CBETOAMOAA IPH MOMOLIM JU(PaKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJBHONH TEOPUU OTHOCUTEJIbHOCTH.

['paHnubl  PUMEHUMOCTHM  KJIAaCCMYECKOM  MexaHuku.  llocrynarel
CIIEIMAIIBHOM TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. IIpeoOpa3zoBanusi  Jlopenia.
VYcaoBue npuuuHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHM U COKpAIIECHUE JUINHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C JHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTHS
IIOKOS.



TexHu4yeckre YCTPOHCTBA M TEXHOJOTMUYECKUE MPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHnueckuit IKCIepuMEHT, J1abopaTopHbie PadOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OJHEPrUU  PEIATUBUCTCKUX 4YacTUI[ (1O
doTorpadgusiM TPEKOB 3apPSYKEHHBIX YACTUL B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnycKkyaapHno-60110601i 0yanusm.

PaBHOBecHOE TerioBoe M3IydYeHHUE (M3IyueHUEe aOCOJIOTHO YEPHOTO Tea).
3akon cmemennd Buna. ' unore3a Ilinanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®oroaddext. Onwite A. I'. CroneroBa. 3akonsl hoTodddekxra. YpaBHeHHE
Oiinmreina s ororddexra. «Kpacnas rpanuma» Gororddexra.

JaBnenue cBeta (B YAaCTHOCTH, [IaBJIGHHME CBE€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJMIOTHO OTpakarollyro moBepxHocTh). OmbiTel 1. H.
Jlebenena.

Bonnoselie cBoricTBa yactul. Bonnel ne bpouna. [Inuna Bonusl ae bpoins u
pasMepbl 00JacTH JIOKaIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONpPEIeIEHHOCTEH
[eitzenoOepra.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboTornemMenT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelTHETro (GpoTodddekra.

HccnenoBaHnne  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJIYIIPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuxka amoma.

OnbITel O KCCIENOBAHHMIO CTPOEHUs aroMma. [lnmaHerapHas Mozenb aromMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomierane GOTOHOB MPHU MEPEXOAE aToMa
C OHOT'O YPOBHS DHEPTUMHU HA APYTOU.



Bunbl cnexktpoB. ClieKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IaA.

CrnoHTaHHOE M BBIHYXKJICHHOE U3JyueHHe cBeTa. Jlazep.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Moguens onbita Pesepdopra.

HaGmroienre TMHEHYAThIX CIIEKTPOB.

YCTpONCTBO U IEMCTBUE CYETUNKA HOHUZUPYIOIINX YACTHLI.

Onpenenenue JIMHbBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HabGmroterne ImHEHYaTOr0 CreKkTpa.

HccnenoBanne CriekTpa pa3peKeHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u INEMEHMAPHBIX YACHUY,

Hyxknonnas monens siapa [eiizenOepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnaa. DNEKTPOHHBIH M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBoMCTBa MOHM3HUPYIOUIETO M3IIyYeHUs. BiusHHE paguoOaKTUBHOCTH HA >KUBBIC
opranusmbl. EctecTBeHHBIN QoH u3mydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jledext maccel siapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsbl. [Ipobnemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. OJKOJOTHMYECKHE aCHEKThl Pa3BUTHS
AIEPHON IHEPIETUKHU.

Mertobl perucTpaluy U UCCIEA0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CrangaptTHor Moesn. KBapk-ritooHHas MOJAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOM Mojnenu. TéMHas marepuss U TEMHas
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSACPHBIA peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusam).

HccnenoBanne paiioakKTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

W3yuenue norsomeHus 0eTa-4acThIl aTlOMHUHAEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. [IpuMEHUMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 0OBEKTOB.

Meroapl acTpOHOMHMUYECKHX HccieoBaHui. (COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupg 3Bé3gnoro neda. Co3Be3qusi, sipKU€ 3BE3MbI, MUIAHETBI, UX BUAUMOE
JBH)KCHUE.

Conneynas cucrema.

Comnnue. ConHeunasi akTUBHOCTb. McTouHuK 3Heprun CoHIAa U 3BE3I.

3BE3/1BI, X OCHOBHBIC XapaKTEPUCTUKU. J(MarpaMma «CIEKTPaAIbHBINA KIacC —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW IOCIENOBATEIILHOCTH. BHYTpEeHHEe CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUN U 3BOJoIMU CoNHIA U
3BE3]1. DTaNbl )KU3HU 3BE3I.

Mnineunstii ITyte — Hama [Mamaktuka. [lonoxenue u nBrxenue ConHua B
[Nanaxktuke. Tunel ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaOmronenus 3BE31HOT0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKCHUH I ONIPENeTICHUs TTOJI0KEHNS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MoJyllapusi U sSpKue
3BE3/BI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nYecKil MPAKTHKYM.

CriocoOb1 m3MepeHns (PU3NYECKUX BETUYHH C MCIIOJIH30BAHMEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUNA  3aBUCUMOCTEU
bu3nUecKkuX BEIUYHMH, TPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszleiiax «YUYEHUYECKUH  OSKCIEPUMEHT,
JabopaTtopHbIe pabOThI, MPAKTUKYM).

O06o01maromiee NOBTOPEHNE.



O0o01IeHne U cucTeMaTU3alus COAEpkKaHUs pas3liesioB Kypca «MexaHukay,
«MonekynspHas Qu3uka U TepMOAMHAMUKA», «DJIEeKTpoanHaMuKa», «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas
buznka», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUBUKIY.

Ponr ¢u3uku u  acTpOHOMHUM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHOW M ATHYECKOH cepax AesITeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE ONKCATEIbHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSCHUTEIIBHOM M  MPOTHOCTHYECKONW  (DYHKIUH
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUnu B POPMUPOBAHUU MPECTABICHUIN
0 (U3MYeCcKol KapTUHE MUPA, MECTO (PU3NUECKON KApTHUHBI MHpaA B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOJIE.

Me:xxnpeaMeTHbIE CBSA3H.

WUzyuyenue kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpadul U TEXHOJIOTHH.

Mescnpeomemusie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbIA (akT, rumoresa, usmyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DSKCHEPUMEHT, MOJECIUPOBAHHUE, MOJAECINb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1adopaTopus.

Mamemamuka: pelieHWE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHYECKHE
(YHKIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJIHUHAT, CJIOKEHHE BEKTOPOB.
[TpousBoaHble 37€MEHTApHBIX (QyHKUMNA. [Ipu3Haku NOmOOMS TPEYroJbHUKOB,
ONpeieJICHHUE TUIOMAU TIIOCKUX (Uryp u o0bEéMa Tell.

Buonozua: »>nextpuueckue SIBICHUS B KUBOM Hpupoje, KosieGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOAE, OKOJOTMYECKUE PUCKUM IPHU IPOU3BOICTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAOUIEH  Cpenbl,
yJIbTPA3BYKOBasl JUArHOCTUKA B MEIHUIMHE, OINTHYECKUE SBICHHUS B IKUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs CTPYKTypa TBEPIBIX
T€ld, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.

I'eocpaghusa: wmarHuTHBIE MTOJMIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX  PYJ,
dboTochEMKaA 3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonozusn: UTPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpoABUTaTeNb SIK0OU, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAsS Ieyb,
JIMHUW 3JEKTpONepeaay, 3JIEKTPOABUraTeb, paaap, paAuoNpUEMHUK, TEIEBU30D,
anTeHHa, TeiepoH, CBY-neub, ynbTpa3ByKkoBas JUArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN amnmapar, BOJOKOHHAsI ONTHKA, COJIHEUHAsl OaTapesi, CIIyTHUKOBbIE
IIPUEMHUKHU, S/IEpPHAsI SHEPTETHKA U SKOJIOTUUYECKHUE ACIIEKTHI €€ pa3BUTH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUS YueOHOoro mnpenmera «Duszukay
JOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE pean3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPAaKAAHCKOr0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTh  TPAXJAHCKOW  TO3MUIMM  OOydYarIlerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIeHA POCCUNUCKOTO OOIEeCTBa;

e TMPUHATHUE TPAJUIMOHHBIX OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPAaBICHMHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COUMAIBHBIMM  WHCTUTyTAMH B
COOTBETCTBHH C UX QYHKIHUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH.

NMAaTPUOTUYECKOTO BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYasg 3CTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIET0 (PUZMIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEpEeC K pa3inuHbiM chepam npodeccHoHaTbHON ACSITETbHOCTH, B TOM
YHUCJIe€ CBSI3aHHBIM C (U3UKOM ¢ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP Oyayiiel npodeccun U peain3oBbIBaTh COOCTBEHHBIC
YKU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
00JaCTH (PU3HKHU HA NPOTSKEHUU BCEU KU3ZHH.

IKOJOIrHI€CKOro BOCMMTaHuA .

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX POoOIIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEW Ccpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue OmbITa AESITEIbHOCTH DKOJOTMYECKON HAIMpaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (DU3NIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOM JIEesATEIbHOCTH, TOTOBHOCTH B IpoOIiecce
U3y4YeHUs: (PU3MKU OCYIIECTBIATh MPOEKTHYIO MU HCCIEAO0BATENIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalU3UpoBaTh MpolJemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU AEITENbHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JIOCTUKEHNS,

BBIABISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMS B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHHs TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS
MAaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLICHUBATh PUCKHU ITOCIIEICTBUN JEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PEAJbHOTO,
BUPTYaAJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX IPoOIIeM.

Bba3oBble uccien0BaTebCKHeE 1eHCTBUA:

BJIa/ICTh HAyYHON TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMH  YYEOHO-HCCIENOBATEILCKOW W MPOEKTHOU
NESATEILHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (pU3u4ecKkoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETANN, MPEOOPA30BAHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCIIC MPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00IaCTH
(1)75637097

BBISIBIISATh TIPUYHMHHO-CIICJICTBCHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelmieHus, HaXOAUTh apryMEHTHl IS
JIOKA3aTelbCTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJAE PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEILHOMU
JeSTEIbHOCTH, B TOM YHCIIC TIPU N3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,
YMETh TICPEHOCUTh 3HAHHWS MO (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHUS,
CTaBUTh MIPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTePHATUBHBIC PEIICHUS.

Pabora c ungopmanmeii:

BJIa/IETh HABbIKAMHU MOJyuyeHUs MH(pOpMauuu (PU3HUECKOrO COJEpKaHus
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATH IIOHCK,
aHaJlu3, CUCTEMATU3alMI0 M UHTEPIPETALNI0O MHPOPMALMU pa3IMUHBIX
BUJIOB U ()OPM TpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POpMaALINN;

UCIIOJIb30BaTh CpeACTBa HH(DOPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOIMM B  pEIIEHWH KOTHUTHUBHBIX, KOMMYHMKATHUBHBIX MU
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOr0 COAEPKaHUSA B Pa3iIMuYHbIX (hopMarax c
y4éTOM Ha3Ha4yeHUs: HMHGOpPMAaLMKM M LENEeBOH ayJUTOPHM, BBIOMpast
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YAJIU3ALIUH.

KoMmMmyHHKAaTHMBHBIE YHUBepPCcabHbIe YueOHbIe 1elCTBUA:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (GU3UKK HW BO BHEYPOUHOU
JIEATEIBbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsryarhb
KOH(DJIUKTBI;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOXO TOYKY 3PEHHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W MCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHIHOM U
VH/AMBU1yaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YyYETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh L€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
NEHCTBUM, pacpeensiTh pojid ¢ y4éTOM MHEHUI YUYaCTHUKOB, OOCYKIaTh
pe3yibTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAaJa U KaXXIOI'O0 y4YaCTHHKAa KOMAaHIbI B
o0IIMii pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

[peularatb HOBBIE IPOCKTHI, OLICHUBATH WJEU C IIO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBIThH
WHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIPHO ~ OCYIIECTBJIATh  ITO3HABATENIbHYIO  JEATEIBHOCTh B
o0nacTd (U3NKK W aACTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTABUTh H
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H,

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PELIEHUs PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpsATb paMKM  y4yeOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTb OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELLEHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYIAUIMU B 00JaCTH
(GU3KMKK, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBbIN HHTEJJIEKT:



J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIaJIETh HABBIKAMHM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JIECHUCTBUN U MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHHUI;

UCIIOJB30BaTh MPUEMBI pediiekcuu [Ji1 OLUEHKUW CHUTYalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PEIIECHUS I10 HX
CHYDKCHHUIO;

MPUHMMATh MOTHUBBI M ApryMEHTHI JAPYTUX IPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH,

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHTHI JAPYTHX IPU AHAINU3€ PE3YJIHTATOB
JICATEIILHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B mporecce nocTukeHUs JTHUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHUs Y OOydYaroNIUXCs

COBEPIIICHCTBYETCS AOMOIMOHATILHBIH WHTEJICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOIIMOHATIBLHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CITOCOOHOCTh aTanTHPOBATHCS K
HMOIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATH TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LIETTU
U yCIlexy, ONTHUMH3M, HHUITMAaTUBHOCTh, YMEHHE JICHCTBOBATH, UCXOJSI U3
CBOMX BO3MOKHOCTEH;

OMIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYMUTBIBaTh €ro IMpPU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspeniatb KOH(QJIUKTHI.

[TPEAMETHBIE PE3YJIbTATBI



K kxonny oOyuenuss B 10 knacce mpeIMETHbIE PE3yJIbTAThl Ha YIUIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00yUarOIIUXCS YMEHUM:

INOHUMATh pPOJb (PU3UKK B  DIKOHOMHUYECKOH, TEXHOJIOIMUYECKOM,
HKOJIOTHYECKOM, COLMANbHOW UM OSTUYECKOM cdepax AesaTeIbHOCTH
4eJioBeKa, PoJjib U MECTO (PU3MKU B COBPEMEHHON Hay4YHOU KapTUHE MHUPA,
3HAYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH U
MIPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOPpUH —  MEXaHHKH,
MOJIEKYJISIPHOM (PU3MKU M TEPMOJMHAMUKHU, pOJib (DU3HUECKON TEOpUU B
(GbopMHpPOBAaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyarh YCJIOBMSL NPUMEHHUMOCTH MoOJENed (U3UYECKUX Tel U
MPOIICCCOB (SBJICHWI): HWHEpIMAJbHAs CcHUCTeMa oOTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepHalibHas TOYKa, PABHOYCKOPEHHOE JBHYKEHUE,
CBOOOJIHOE TMajieHue, a0COJIOTHO ymopyras jaedopmarus, aOCOIOTHO
yIpyroe v abCoNIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILUIMYECKOI0) Tea, UACAbHBIN a3, TOUEUHBII 3aps,
OJTHOPOAHOE DJIEKTPUYECKOE T10JIE;

pa3nuuaTh yclOBUS (IpaHuUlbl, 00JIaCTM) NPUMEHHUMOCTH (U3NYECKUX
3aKOHOB, OHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAaHUYECKUE IIPOLIECCHl U SIBJICHMS,
UCII0JIb3YysI OCHOBHBIE IIOJIOXKEHUS U 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBWKEHUS, (OpPMYJIbl KUHEMATHUKU PaBHOYCKOPEHHOTO
JBIKEHUsA, npeoOpa3zoBanusa [anmunes uisi CKOPOCTHM M IepeMelieHus,
3akoHbl HprooTOHa, mpuHOMN  OTHOCUTENbHOCTH ['ammies, 3akoH
BCEMHUPHOI'O TATOTEHMS], 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAaHUYECKON
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHHUYECKOW HSHEepruu,
yCIIOBUSL paBHOBECHs TBEPAOrO Tela), IPU OTOM MCIOJIb30BaTh
MaTeMaTUYECKOE BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIHOBUS
IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB: IpeoOpa3oBanuii I 'anuies, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHMsS UMIIyJIbCa U
MEXaHU4ECKOM JHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble moJokeHUd MKT u 3akoHBl MoOJIEKyJIsipHOM (U3UKUA U
TEPMOJAMHAMUKN (CBA3b JAaBJCHUS HWJCATbHOIO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBW)KCHUSA W KOHILICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KHHETUYECKON
DHEPIrUeN TEMIOBOTO ABUKEHMS €TI0 YaCTHL, CBS3b JABJICHUS UICATbHOTO
razda ¢ KOHUEHTpAaLUMEW MOJIEKYJ M €ro TEMIIEpaTypoH, YpaBHEHUE
MenneneeBa—Kianeiipona, mnNepBbIA 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpPAHEHHS] SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCMOJIb30BATh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUsa MenaeneeBa—KiianeiipoHa;

aHAJTM3UPOBATh W  OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTCHIUAIBHOCTh
AIEKTPOCTATUYECKOIO TMOJIA, NPUHUUN CYNEPHO3ULUUA DICKTPUUYECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa g yyacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[xoymsa—JIenna,
npasuia Kupxroda, 3akonsr @apases 11st SJIEKTPOIIn3a);

OMHCHIBATh (PU3UYECKUE TPOLECCHl M SIBICHUS, HCIOIb3YysS BEITUYUHBI:
MEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JAaBJICHUWE, TOTCHUUAIbHAA DSHEPIrUsl, KUHETUYECKas
DHEPrUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHTEIHHOE
YCKOpEHHUE, Cuia TKECTH, CWiIa yIPYTrOCTH, CHJIa TPEHUS, MOLIHOCTb,
DHEPrusl B3aMMOJCHCTBUS Tena ¢ 3eMiI€id BONMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyrol gedopmManuM TMPYKUHBI, KOJUYECTBO TEIUIOTHI,
abCoJIIoTHasl TeMmIepaTypa Telia, padoTa B TEPMOJMHAMUKE, BHYTPECHHSS
SHEPIusl MJCAIIBHOTO OJHOATOMHOTO rasza, paboTa HJealbHOro rasa,
OTHOCHUTEJIbHAs BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TemmioBoro
JBUTATEIIsA; AIEKTPUUYECKOE T0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOrO OIS,
HaNpsDKEHHOCTh TMOJII TOYEYHOTO 3aps/ia WIM 3apsHKeHHOTO IIapa B
BAKYyM€ M B JMAJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
Pa3sHOCTh  MOTEHUHMAJIOB,  JJIEKTPOABHXKYIIAs CHJIA, CWiIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, JJEKTpUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COINPOTUBIICHUE yYacTKa LENH C TOCJIEIOBATEIIbHBIM U
MapaJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIECKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUsS  (PU3WYECKUX  SBIICHUIA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBMIKEHHE 4YaCTUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHkeHUe, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IJIABJIEHUE U KPUCTAJIM3ALINS, HAIPABICHHOCTh
TEIUIONIEPEAAYH, JICKTPU3ALHNS TEN, SKBUIOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA,

MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJAHONU (PU3MUECKON BEIHUYUHBI OT
Ipyro €  HCHOJIb30BAaHUEM  IPSAMBIX  HU3MEPEHUM, IIpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh PE3YyJbTAaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TpaduKOB C Yy4ETOM



a0COJTIOTHBIX TIOTPEITHOCTEN U3MEPEHHU, JIeJIaTh BEIBOBI 110 PE3YIbTaTaM
WCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYUH, MNPU ITOM
BBIOMPATh ONTHMAJIBHBIA METOJ M3MEPEHUsS, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEUTHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA;
MIPOBOJIUTH OMBITHI TIO TPOBEPKE MPEIOKEHHON THIOTE3bI: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yJibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeIoKeHHON
TUIIOTE3HI,

coOJro1aTh paBuiia 0E30MacHOro TPYy/ia MpU MPOBEICHUH HCCIeA0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
MCCJIEIOBATENILCKOW U TMPOEKTHOW JEATEIbHOCTH C HCIOJb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBaAHUS;

pelmatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢bu3znyecKkoil MoneIpI0: Ha OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromeld TpeOOBaHMIM 3aJIauH,
OpUMEHATh  (POpPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
GU3NYEeCKUX TEOpUH TPH HCIOJB30BAHUM MaTEMaTHYECKUX METOOB
pEIICHHS 3a/1a4, TPOBOIUTH PACUEThl HA OCHOBAHMH UMEIONINXCS TAHHBIX,
aHAIM3UPOBATh PE3YNbTAThl M KOPPEKTUPOBATH METOJBI PEIICHUS C
y4ETOM MOJTYYCHHBIX PE3yJIbTATOB;

peliath KayeCTBEHHBbIE 3ajaud, TpeOylolue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3enoB Kypca PU3NKH, a TAK)KE WHTETPAIlUU 3HAHUN U3 APYTHX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYTO
[EMOYKY PACCy>XKJICHHUI ¢ ONOPOH HA N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MIPUHITUIIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB
U TEXHOJOTUYECKUX TIPOIIECCOB;

NPUBOJUTHh TPUMEPHl BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TCXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH TMOCIEACTBUS OBITOBOW M MIPOU3BOJACTBEHHOM
NESATETPHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MUECKUMH TIPOIECCaMU, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABIICHUI O PAIIHOHATTEHOM
MPUPOONOIb30BAHUM, a TaKKE€ PasyMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [Jid JAJbHEUIIEr0 Pa3BUTUS YEJIIOBEYECKOrO
00111eCTBa;



NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOIMM, IPU ATOM HCIOJIb30BaTh COBPEMEHHBIE HH(POPMAILMOHHBIE
TEXHOJIOTUM IS TOMCKa, NEepepadOTKU M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMAIINU, CTPYKTYPUPOBAHUS U UHTEPIIPETALINN
uHbOpMaIlMU, TOMYYEHHOM U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJy4yaeMyl0  HMHQOpMAIMIO W OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUU, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(POPMALINH;

MPOSIBIISITH OpraHHu3aIOHHbIC u NO3HABATEJIbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUeOHO-UCCIIE0BATENbCKUX padoT;

paboTaTh B TIpyNNE C MCIOJIHEHHWEM pPa3jIMYHbIX COLHUAJIBHBIX pOJIEH,
IUIAaHUPOBATH PA0O0Ty TPYMIIbl, PALMOHATBHO PACTIPEACNSTh 1€ATEIbHOCTh
B HECTAHIAPTHBIX CHUTYyalMsIX, aJeKBATHO OIICHMBATHh BKJIAJl KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pELUICHHE pacCMaTpUBAEMOi POOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaylied npodecCuOHaIbHON AESITENbHOCTH IO
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TTPOQuIs.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKA B OKOHOMUYECKOW, TEXHOJOTMYECKOH,
COLIMAJIBHOM M 3TUYECKOHM cdepax AesTENbHOCTH YEJIOBEKA, POJIb U MECTO
Gbu3NKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHUpPA, POJIb aCTPOHOMHUU B
MPAKTUYECKOM  JEATEIbHOCTH 4YEJIOBE€Ka M JAJIbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYECHHUE OIMCATEIIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (GYHKUMNA (PU3NYECKON Teopuu —
ANEKTPOJMHAMUKH, CIIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, pons (usmdeckoil Teopuu B GOPMHUPOBAHUU TMPEACTABICHUN O
bu3nyeckoi KapTUHE MUpPA, MECTO (HU3UUYECKON KapTUHBI MHpa B OOIIEM
pPSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O IPUPOJIE;
paznuyarh YCJIOBUSL NPUMEHHUMOCTH MoOJENed (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOeOaHus, MaTEeMaTUYECKU MasSTHUK,
WJCAJbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaJIbHbBIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s]ipa U
KBAHTOBOM MOJIEIH CBETA;

paznuyath ycioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE MPOIECCHl U SIBICHHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl DJIEKTPOJUHAMUKH U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTpPUYECKOro  3apsiga, cuwia Awmmepa, cuia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  MHAYKOMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JIEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHMSI, UCIIOJIB3YSI
NOJIOXKEHUS ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHIUTEHHA IS
dotoddexra, mepBpld W BTOpPOM ToOCTy’daTel bopa, mOpuUHIHM
COOTHOIIICHHsI HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHECHHS
3apsiIOBOTO U MAacCOBOT'O YHCENI U DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

ONKCHIBATH (PU3UYECKHE NPOLECCHl M SIBICHUS, HCIOJb3Yys BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJIEKTPOJIBWXKYILAs CUJIA, HHIYKIUSA
MarHUTHOTO TMOJISl, MAarHUTHBIA MOTOK, cuia Amnepa, MHAYKTUBHOCTD,
ANEKTPOJABMKYILASL CHUJIAa CAMOMHIYKLHMH, HSHEPrus MAarHUTHOTO MOJs
IPOBOJHUKA C TOKOM, PEISATUBHUCTCKUN HUMITYJIbC, IIOJIHAs SHEPIHUs,
SHEpPrusi MOKOs CBOOOJHOM 4YaCTHUIIBI, PHEPrHsi M HMITYJIbC (OTOHA,
MacCOBO€ YMCIIO U 3aps]l A1Ipa, SHEPTHUSI CBA3M Apa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMArHUTHAs] MHAYKLWS, CAMOMHIYKIUS, Pe30HAHC, HHTepPEPEeHLIN
BOJIH, Judpakuus, [AUCHEpCHs, IIOJHOE BHYTPEHHEE OTpa)KeHUeE,
dotosnextpudeckuit shdext (pororddexr), ampda- m Oera-pacmasl
aqep, ramMma-usiydeHue sjaep, (pusmdyeckre NPUHIMIBL CIEKTPaIbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpPaBICHUE WHIYKUWH MArHUTHOIO MOJI NPOBOJHUKA C
TOKOM, CWIbl AMmniepa u cuiibl JIopeHua,

CTpOUTH U300pakKeHue, Co3jaBaeMoe IIIOCKUM 3€pKajioM, TOHKOU JIMH30i,
U PACCUUTHIBATh €r0 XapaKTEePUCTUKHU;

IPUMEHSATh OCHOBOIMOJAraroluIMe aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI JJI1 aHanu3a U OOBICHEHHS (U3MYECKUX  MPOIECCOB,
IIPOUCXOMSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJIaKTUYECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOJIOLNHU 3BE31 U Beenennoi;
IPOBOJUTh MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HU3MEPEHUH, NpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOW  3aBUCHMOCTH



bu3nYecKuX BEIWMYMH B BHUAC TpadukoB ¢ yd4€TOM aOCOIIOTHBIX
IOIrPENIHOCTE  M3MEPEHMH, JejaTh  BBIBOABI MO  pe3yjbTaraM
UCCIIEIOBAaHMUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3NYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX H3MEPEHUN;
IIPOBOJIUTH OIIBITHI 110 MPOBEPKE NPEIOKEHHON TMIIOTE3BI: IIJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHBIE pE3yabTaTbl M JE€JaTh BBIBOJ O CTaTyce MNPEII0KEHHOU
TUIIOTE3bI;

OMUCHIBATHh METO/IbI OJIyYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUN;
coOr01aTh TpaBuiIa 0€30MacHOTO TPY/ia MPHU MPOBECHUN HCCIICI0BAHUMA
B paMKax y4eOHOro OKCIIEpUMEHTa, MpaKTUKymMa ©  y4eOHo-
HCCJIE0BATEIIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pelaTte pacy€THBIE 3aJadyd C SBHO 3aJ]AHHOM M HESBHO 3aJaHHOU
bu3nyeckol MOJeNbl0: HAa OCHOBAHMM aHalM3a YCJOBHUS BbIOUPATH
dbuznyeckue MojeNu, OTBeyarollre TPeOOBaHUSM 3aJaud, MNPUMEHSTh
dbopmyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPUU
MPU HWCHOJIb30BAaHWHM MAaTEMAaTUYECKMX METOJOB pEIICHUs  3ajad,
MPOBOAUTH PACUETHI HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAIU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTATOB;

peniaTh KadyeCTBEHHbIC 3a7auM, TpeOyrollne MNPUMEHEHUS] 3HAHUN U3
pa3HbBIX pa3JenoB Kypca PU3UKH, a TAK)KE UHTETPAIlUU 3HAHUN U3 JAPYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAaUBATh JIOTUYECKYIO
LEMOYKY PacCyXJACHUN ¢ OOPOW Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SIBJICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JIsi OOBSICHEHHUS] OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTh MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOM
NESTEeIbHOCTH YEJOBEKa, CBA3AHHOM C (U3MYECKHUMH TMIpOlecCaMu, C
MO3UIINHI IKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOIONIONIB30BAHNM, & TAKKE PA3yMHOM HCHOJIb30BAaHUM JOCTHMKECHUHN



HAyKd W TEXHOJOTWWA JUIsl JNajJbHEHWIIEro pPa3BUTHS YEJIOBEYECKOrO
00111eCTBA;

IPUMEHATh pa3juyHble crocoObl paboThl ¢ MH(popManuend (pusndeckoro
COJIEp)KaHUSI C MCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE HMH(MOPMALIMOHHbIE
TEXHOJIOTUHM JUIS TOMCKA, NEepepadOTKM M MNPEAbSIBICHUS Y4YEOHOW U
HAYYHO-MIOMYJISIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uHpOpMaIlMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpPOBaTh  MOJIydyaeMyr0  HMH(OpManuo0 U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMALIUK;

IPOSBIISATH OpraHU3alMOHHbIE " [I03HABATEJIbHBIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENBCKUX pA0OT;

paboTaTh B TpynIne ¢ HCIOIHEHUEM PAa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyNIbl, PAMOHAIBLHO PaclpeiesiTh ACSITeIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHMBATh BKIJIAJ KaXXIOrO U3
YYaCTHUKOB I'PYNIIbI B pEHIEHUE pacCMAaTPUBAEMON MPOOIIEMBI;

IPOSBIISITH MOTUBALIMIO K OyAyiel mpodeccuOHaIbHOM NeATeTbHOCTH 110
CHEIHMATBEHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Konn4yectBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM
KonTpoJbHbIe
n/n MPOrpaMMbI Bcero
padoThI
Pasnea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hayunslii MeTO MO3HAHUSA TPUPOLBI 6
Htoro no paszneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartnka 10 1
2.2 JnaaMuka 10
2.3 Crartuka TBEpAOro Tena 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Uroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmonnnamuka. TennoBble MallIUHb 20 1
33 ArperatHble cOCTOSIHUS BenlecTBa. Pa3oBbie 14 1

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

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

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

bu6mmorekxa [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK




MIEPEXObI
Uroro no pazgeny

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DNEKTPUUECKOE 10JIE
4.2 [TocTOsIHHBIN 3EKTPUYECKUIA TOK
4.3 Toxu B pa3nuyHbIX cpenax

Htoro no pazneny

Paznen 5. PUSHUECKHUA TIPAKTUKYM

5.1 PuU3HYECKUN NPAKTUKYM
Hroro no paszneny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

49

24

24

54

16

16

10

170

16

16

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubnuoreka [{OK
https://m.edsoo.ru/f16b68d7

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7




11 KITACC

KoandecTBO yacoB
HaumeHoBaHMe pa3ie/ioB U TeM

Ne i/m KonTpoJbHble
NMPOrpamMMbl Bcero
padoThI
Pazgen 1. JIEKTPOJANHAMUKA
1.1 MaruuTtHoe noJjie 14
1.2 OneKTpOMarHuTHas MHIYKIHUS 13 1
Htoro no paszneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoyieGaHus 10
2.2 DJIeKTpOMarHuTHBIC KOJIeOaHuUs 15
)3 MexaHn4yeckue 1 3JeKTpPOMarHuTHbIE 10 !
BOJIHBI
2.4 Orntuka 25 1
Wroro no pazneny 60

Paszea 3. OCHOBBI CIEIIUAJIbHOM TEOPUUA OTHOCHUTEJIBHOCTH

3.1 Ocuosrl CTO 5 1

Uroro no pazgeny 5

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posBbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.eds00.ru/39859¢f1

bu6mmorexka [JOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [JOK
https://m.edsoo.ru/39859¢f1

bubmnoreka IIOK
https://m.edsoo.ru/39859¢f1

bubmnoreka IIOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

bubmnoreka IJOK
https://m.edsoo.ru/39859¢f1




Pa3nea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOIHOBOH Jyalin3m 15

4.2 du3uka atoma 5

dwu3uKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX
YaCTHI]

4.3

Wroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DieMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12

Uroro no pazgeny 12

Paznen 6. PUSHUYECKH TPAKTUKYM

6.1 OU3NYECKUI TPAKTUKYM 16 16

Uroro no pazgeny 16

Pa3nea 7. OBOBINAIOIIEE IOBTOPEHHE

Cucremarusanus 1 0000eHne
NPEMETHOTO COJICPIKAHMS U OIbITa

7.1 . 15
JeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yudeHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1

bubmnoreka IIOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [JOK
https://m.eds00.ru/39859¢f1







INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Tema ypoka

®dusnka — pyHIaMeHTaIbHAS HayKa O
npuponae
HayuHsblii MeTOZI TO3HAHUS U METOBI

uccaeaoBaHus GU3NUECKUX SIBICHUI

DKCIIepUMEHT U Teopus B Ipolecce
NO3HaHMA Npupobl. HabmroneHue u
HKCIEPUMEHT B (PU3UKE

Crioco6b! n3mMepeHust Pu3nIeCcKux
BEJIMYUH

AOCOJIIOTHASA U OTHOCUTEJIbHAS

MOTPEITHOCTH U3MEPEHUH (PU3MUECKUX

BCJIIMYHH

MonenupoBanue B ¢pusuke. Poib u
MeCTO (HU3UKHU B (OPMUPOBAHUH

COBPEMEHHOW HayYHOU KapTHHBI MUPA,

B [IPAKTUYECKON AESITEIbHOCTH JIOAEH

Mexanunueckoe aBrkeHue. Cucrema
orcueta. OTHOCUTEIBEHOCTD
MEXaHHYECKOTO JBIKeHus. [Ipsamas u
oOparHas 3a/1a4i MEXaHUKU

Paauyc-BekTop MaTepuanbHON TOUKH,

Koan4yecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
H3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/1beef346

bubmuoreka [JOK
https://m.edsoo.ru/3a7fde29

bu6nmmoreka [IOK
https://m.edsoo.ru/34¢49931

bu6mmoreka [IOK
https://m.edsoo.ru/ca2def03

Bbub6nuoreka [JOK
https://m.edsoo.ru/7f18fda3

bubmuoreka [JOK
https://m.edsoo.ru/eabbded1

bubmuoreka [JOK
https://m.edsoo.ru/e9a52102

bubmuoreka [JOK



10

11

12

13

14

15

16

€TI0 MPOCKIKUHN HAa OCU KOOpAHUHAT.

Tpaexropus. [lepememienne. CKOpoCTh.

NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NIpsAMOSIMHENTHOE
nBkenue. I'paguueckoe onucanue
PABHOMEPHOT'O IIPSIMOJIMHEHHOIO
JBAYKEHUS

CroxeHne nepeMeeHnii 1 CKOPOCTEN.
Pemenue 3amau

HepaBHOMepHOE BHKEHME.
MrHaoBeHHast CKOpOCTb. Y CKOPEHHE.
[IpsamonnHeiHOE ABUKEHUE C
IIOCTOSIHHBIM YCKOPEHHEM

I'padmyeckoe onucanwue
pr[MOHI/IHCI\/JIHOFO JABHUKCHUS C
MIOCTOSTHHBIM yCKOPEHUEM

CBobonHOe najieHue. Y CKOpeHue
CBOOOHOTO MaJieHHsI. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku

JIBr>KeHue Tesia, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY

KpuBonuneiinoe npmxenue. [[Brmxenue
10 OKPYKHOCTH. YTJIOBasi U JJUHEWHAs
ckopocTs. [lepuon u yactora.
LleHTpOoCTpeMHUTENHHOE U TIOJTHOE
YCKOpEHHUe

Konrponbnas pabora o Teme

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

bu6nmmoreka [IOK
https://m.eds00.ru/89ba7190

bu6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bub6nuoreka [JOK
https://m.edsoo.ru/a99549a7

Bbu6mmoreka [JOK
https://m.edsoo.ru/b7560bbf

bubmuoreka [JOK
https://m.edsoo.ru/f738109¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7 1cbb4f5

bu6nmmoreka [IOK
https://m.edsoo.ru/33196fbe

bu6mmoreka [IOK
https://m.edsoo.ru/1242132¢




17

18

19

20

21

22

23

24

25

26

"Kuuematnka"

[TepBsiif 3ak0oH HproTOHA.
WuepunanbHble CUCTEMBI OTCUETA.
[Tpunaumn otHOCUTENbHOCTH ["anumes.
HewunepuuanbHbie CUCTEMBI OTCUETA

Cuna. PaBHOEHCTBYIOIIIAS CHTIA.
Bropoii 3akon HetoTona. Macca
Bzaumoneiicteue ten. Tperunii 3aK0H
Hprorona

[Ipunnun cynepno3unuu cui. Pemenne
3a/1a4 Ha TPUMEHEHUE 3aKOHOB
HrroTona

3aKOH BCEMHPHOTO TATOTCHHSI.
DKBHUBAJIEHTHOCTh T'PAaBUTAIMOHHON U
WHEPTHOI Macchl

Cuna TsKeCcTH U yCKOpEeHHe
CBOOOIHOTO MaJeHUs

JIBr>KeHHe HeOEeCHBIX Tel U X
UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupoaa u BuasI cun
TpeHus. JIBUKEHUE B KUIKOCTH U rase C
Y4ETOM CHJIBI COITPOTHUBIIEHUS CPEJIbI

Jasnenue. I 'nuapocrarnueckoe
nasnenue. Cuna Apxumena

bu6mmoreka [IOK
https://m.edsoo.ru/5a9¢e4a64

bub6muoreka [JOK
https://m.edsoo.ru/141d3837

bubmuoreka [JOK
https://m.edsoo.ru/57dba505

bu6nmmoreka [IOK
https://m.edsoo.ru/bdf997fb

bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a

bub6nmoreka [JOK
https://m.edsoo.ru/22757£26

bubmuoreka [JOK
https://m.edsoo.ru/1 labfa0a

bubmuoreka [JOK
https://m.edsoo.ru/0ae2cd84

bu6nmmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2¢b29676

bu6nmmoreka [IOK
https://m.edsoo.ru/a28aa7ad




27

28

29

30

31

32

33

34

35

36

AOGCOIIOTHO TBEPOE TEIO.
ITocTynarenbHOE U BpalaTesbHOE
ABHUIKCHUC TBCPAOrO TCIa

MOMEHT CHIIBI OTHOCUTEIBHO OCH
Bpamienus. [1nedo cuisr

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAoMy Teiy. LleHTp TspkecTn Tena.
VYcnoBusi paBHOBECHS TBEPJIOTO TeJa.
Bunp! paBHOBeCHs

Pemrenue 3agau

KonTtponbnas paboTa mo teme
"JIlnunamuka. Ctatvka TBepaoOro tena"

NMiynsc MaTepuaibHON TOUKH,

CUCTEMBI MaTEpPUAIIbHBIX TOYEK. LleHTp

MacCC CUCTCMBI MaTCpI/IaJ'IBHI)IX TOYCK.
Teopema 0 ABMKCHHUH IIEHTPA MACC

I/IMHy.]IbC CUJIbl U USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaxkTuBHOE NBMKEHUE

MOMEHT uMITyJIbca MaTepUaAIbHON
Touku. [IpencraBnenue o coxpaHeHun
MOMEHTa UMITYJIbCa B LEHTPAIBHBIX
MIOJISIX

Pemenue 3amau

PaGoTa cripl Ha MaJIOM M Ha KOHEYHOM

nepememnienuu. ['paduueckoe

bubmuoreka [JOK
bubmuoreka [JOK
https://m.edsoo.ru/2b95d57e

bu6nmmoreka [IOK
https://m.edsoo.ru/653d3459

bu6mmoreka [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmoreka [IOK
https://m.edsoo.ru/dc1caac0

bu6mmoreka [IOK
https://m.edsoo.ru/9f5a574c¢

bub6muoreka [JOK
https://m.edsoo.ru/4bb8294b

bubmuoreka [JOK
https://m.edsoo.ru/13f0a221

bu6nmmoreka [IOK
https://m.edsoo.ru/d6532eb9

bu6nmmoreka [IOK
https://m.edsoo.ru/f7706d63

bu6mmoreka [IOK
https://m.eds00.ru/913974c7




37

38

39

40

41

42

43

44

45

Mpe/ICTaBICHUE PaObOThI CUIIBL.
MOoOIIHOCTD CHJIBI

Kuneruueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU YHEPTUU
MaTepHUaTbHOM TOUKH

HOTCHHI/IaHLHBIe 1 HCIIOTCHIUAJIBHBIC
cunbl. [lorenunaneHas sHeprusi. Bropas
KOCMHUYECKasi CKOPOCTb

TpeThst KocMuyeckasi CKOpocTh. CBS3b
pa60TI>I HCIIOTCHIMAJIBHBIX CHUII C
N3MEHEHHEM MEXaHMIeCKON SHEPIrUun
CUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyun s UIeaIbHOM
KHUIKOCTU

KonTponbhas pabota o Teme "3aKoHbI
COXPAHEHHUS B MEXaHHKe"

PazBuTune npeacraBieHuii 0 npupoie
TermnoThl. OcHOBHBIE nonoxeHuss MKT.
Huddysus. bpoyHoBCcKkoe ABMXEHME
Ctpoenne 1a3000pa3HbIX, KUAKUX U
TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMO/ICHCTBHS YaCTHUI] BELIECTBA
Macca u pa3mepbl MOJIEKYJT (aTOMOB).
KonnuectBo BemectBa. [locTosiHHas
ABoraapo

Temneparypa. TennoBoe paBHOBECHE.

bu6nmmoreka [IOK
https://m.edsoo.ru/9a5e2e74

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

bub6nmoreka [JOK
https://m.edsoo.ru/f57b4e01

Bbu6mmoreka [JOK
https://m.edsoo.ru/f30f43b6

bubmuoreka [JOK
https://m.edsoo.ru/474e7c4a

bu6mmoreka [IOK
https://m.edsoo.ru/b0ad4445f

bu6mmoreka [IOK
https://m.edsoo.ru/c44d02¢e2

Bbub6nuoreka [JOK
https://m.edsoo.ru/c5b72ab7

bubmmoreka [JOK



46

47

48

49

50

51

52

53

54

55

56

57

ITkana [enscus

Pemenue 3amau

NneannHbiii ra3. ['a30BbIe 3aKOHBI

VYpasuenune Menzaeneesa-Knaneiipona.
Pemenue 3amau

AOcoiroTHas TemIiepaTypa. 3aKoH
JanpToHa

N3omnponeccel B U€aIbHOM rase ¢

IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduyeckoe npeacTaBicHue
H30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

CBsi3p a0COMIOTHON TeMIEepaTyphbl
TEPMOJIUHAMUYECKON CUCTEMBI CO
CpPEeIHEW KUHETUYECKON SHEpruen
MOCTYIATEJIBHOTO TEMJIOBOTO IBUKEHUS
€€ JacTuil

O00011IeHE ¥ cucTeEMaTU3alus 3HAHUI
o teme "OcuoBsl MKT"

Kontponbnas padota nmo Teme "OCHOBBI
MKT"

TepmonuHamuueckasi cucteMa. 3a/laHue

https://m.edsoo.ru/0070d493
bu6nmmoreka [IOK
https://m.edsoo.ru/1531aba5s

bu6nmmoreka [IOK
https://m.edsoo.ru/1deb2367

bu6nmmoreka [IOK
https://m.edsoo.ru/8d12¢328

bu6mmoreka [IOK
https://m.edsoo.ru/14e02d1f

bubmuoreka [JOK
https://m.edsoo.ru/68878d51

bu6nmmoreka [IOK
https://m.edsoo.ru/1344327b

bu6nmmoreka [IOK
https://m.edsoo.ru/c8094721

bubmuoreka [JOK
https://m.edsoo0.ru/10265a05

https://m.edsoo.ru/c38af875

bu6nmmoreka [IOK
https://m.edsoo0.ru/09d12{d8

bu6mmoreka [IOK
https://m.edsoo.ru/13adad59

Bbu6muoreka [JOK




58

59

60

61

62

63

64

65

BHEIIHUX ycyioBui Ui TJI cucteMst.
Bremnve 1 BHyTpEeHHUE TapaMeTpBl.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHMSI BEJIMYHH, OIIUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
CamonpousBoibHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

MO,I[GJ'IL nacaJbHOI'O I'a3a B
TCPMOJAUHAMHKE. VcnoBus
MNPUMCHUMOCTHU 3TOM MOACIIN

VYpaBuenue Menaeneera-Knanelipona u
BBIp@)KEHHE JIJIsl BHYTPEHHEH SHEPTUU

BeIpaxxeHue 11 BHyTpEHHEH SHEPTrun
OJIHOATOMHOTO HJ€AIBHOTO Ta3a.
KBasucratnueckne u HECTATUYECKUE
IIPOLIECCHI

OnemenTapHas paboTa B
TepMoanHaMuKe. Beraucienue padboTe
o rpaduKy rmpoiecca Ha pV-
auarpaMMe

Tennonepenaya Kak ciocod U3MEHEHUS
BHyTpeHHel 3neprun T/l cucremsr 6e3
COBepIIEHHsS pabOThHI

KonBekuus, TenaonpoBogHOCTb,
U3IIy4YeHue

KommuectBo TennoTel. Tem1oéMKOCTE
Tena. Y iedbHas U MOJIsipHas

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

bubmuoreka [JOK
https://m.edsoo.ru/8ec51210

bu6mmoreka [IOK
https://m.eds00.ru/29355001

bu6mmoreka [IOK
https://m.edsoo.ru/bal178d0

bubnuoreka [JOK
https://m.edsoo.ru/ac5cacl5

Bbubnuoreka [JOK
https://m.edsoo.ru/741d5738

bubmuoreka [JOK
https://m.edsoo.ru/3d734561

bu6mmoreka [IOK
https://m.edsoo.ru/157b54cd

bub6nuoreka [JOK
https://m.edsoo.ru/7ba67355




66

67

68

69

70

71

72

73

74

75

TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIUIOTa CropaHus TOIUIMBA

Pacuér konuuecTBa TEMIOTHI pU
Teruionepenaye

[TonsiTrie 06 aquadbaTHOM mporecce.
IIepBbIil 3aKOH TEPMOAMHAMUKHI

KonmuecTBo TemnoTel 1 paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
T cuctemsbl

BTopoli 3aKk0H TepMOIMHAMUKY IS
PAaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporeccoB. HeoOpatumocTts
MIPUPOHBIX MPOLIECCOB

[IpuHIMIIBI AEACTBUS TEMITOBBIX
mamuH. KT

MaxkcumanbsHoe 3Hauenue KITJ. Iukmn
Kapno

Pemenue 3amau

DKOJIOTUYECKHUE ACTIEKThI
WCIIOJIb30BAaHUS TETUTOBBIX JBUTATEICH.
TermtoBoe 3arpsi3HEHUE OKPYKAOIIEH
Cpelibl

Pemenue 3amau

O000111eHIE U CUCTEMATH3aIUs 3HAHUI
o teme "Tepmoannamuka. TeroBbie
MaIIHe!"

bu6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bub6muoreka [JOK
https://m.edsoo.ru/d8098824

bubmuoreka [JOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [IOK
https://m.edsoo.ru/c6f4f464

bu6mmoreka [IOK
https://m.edsoo.ru/2e¢945513

bubmuoreka [JOK
https://m.edsoo.ru/fe3857b9

bubmuoreka [JOK
https://m.edsoo.ru/b3efal 8b

bubmuoreka [JOK
https://m.edsoo.ru/9867aaa7

bub6muoreka [JOK
https://m.edsoo.ru/c8c70432

bubmuoreka [JOK
https://m.edsoo.ru/28d62b3f




Konrponsnas pabora o Teme 1 1 bubnuoreka [IOK
"TepmoanHamuka. TenaoBble MAIIUHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3zoBaHue U KOHICHCAIIHS.

bu6nmmoreka [IOK

Hcnapenue u kunenue. Y nenbHas 1

https://m.edsoo.ru/618e6777
TEeIUI0Ta MapooOpa30BaHUS

Hacpimenasie 1 HeHACBIITCHHEIC Mapel.
KadgecTtBeHHas 3aBUCHMOCTD IIJIOTHOCTH

" JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPbl, UX HE3ABUCUMOCTD OT 1
00BEMa HACBIIICHHOT'O I1apa.

bu6nmmoreka [IOK
https://m.edsoo.ru/f5¢17d02

3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JABJICHUS B )KUJIKOCTU

BrnaxHocThs Bo3ayxa. AGCONIOTHAS U | bubnuorexa [JOK
OTHOCHTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
Pemenne 3anau 1 bubmorera [TOK
g https://m.edsoo.ru/18e95f13
Tsépnoe teno. Kpucrainmuueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB 1 bubmorexa HOK
p ' p https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBneHue n KpUCTATUIU3ALIMS.
VY eapHas TEIUIOTA IJIaBJICHUS 1 buGnnorexa [IOK
a ’ https://m.edsoo.ru/6ee91e9f
CyO6nmumarust
edopmanuu TBEPIOTO TEIA.
Aecpop P bubmuoreka [JOK
Pactsoxenue u cxxatue. Cnur. Monyinb 1
o https://m.edsoo.ru/dalaabl0
IOwnra. [penen ynpyrux nedopmanuii
TemnnoBoe pacuIMpeHue KUIKOCTEN U
R bu6mmoreka [IOK
TBEPABIX T€JI. AHTAPMOHU3M TEIUTOBBIX 1

https://m.edsoo.ru/7basSedf2

KOJIEOaHUIl YaCTHL] BELLIECTBA



85

86

87

88

89

90

91

92

93

94

ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexojiax

YpaBHEHHE TEIUIOBOTO OanaHca

Pemenue 3amau

IToBEpXHOCTHOE HATSKEHUE.
Kanunnspuele aBnenus. JlaBnenue nox
HCKPUBJICHHO! ITOBEPXHOCTHIO
xuakoctu. @opmyiia Jlammaca

O0600611eHre U crucTeMaTu3alus 3HaHUH
1o Teme "ArperatHble COCTOSIHHS
BenecTBa. PazoBbie nepexoab"”

KonTtponbnas paboTa mo teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3zoBbIe IEpEXOAbI"

DnexTpusanus Tea U €€ IposBICHUS.
DJekTpuyeckuil 3apsia. /IBa Bumaa
ANEKTPUIECKUX 3apsaaoB. [I[poBogHMKH,
JOUDIIEKTPUKHU U TIOTYTIPOBOAHUKHU

DneMeHTapHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHHUs IIEKTPUUECKOTO
3apsiga

B3anmopencrtaue 3apanoB. Toueunsle
3apsaasl. 3akoH Kynona

Pemenue 3amau

bubmuoreka [JOK
https://m.eds00.ru/97a0672f

bu6nmmoreka [IOK
https://m.edsoo.ru/ab15211fb

bubmuoreka [JOK
https://m.edsoo.ru/8ab7{40d

bubmuoreka [JOK
https://m.edsoo.ru/b42f1{97

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢

bu6mmoreka [IOK
https://m.edsoo.ru/7dc2a739

bu6mmoreka [IOK
https://m.edsoo.ru/laff445f

Bbubnuoreka [JOK
https://m.edsoo.ru/f49atd24

bubmuoreka [JOK
https://m.edsoo.ru/445b7746

bubmuoreka [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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Onextpuueckoe noie. Ero aeiicteue Ha
JIIEKTPUYECKHUE 3apsi bl

Hanpsk€HHOCTB 2IEKTPUYECKOTO MO,
[TpoGusIii 3apsia. Jluauu
HaNPsKEHHOCTH AIEKTPUYECKOTO OIS,
OnHOPOIHOE AIIEKTPUYECKOE TI0JIE

[loTeHMaabHOCTH
AJIEKTPOCTATHYECKOTO MoJid. PazHOCTh
MMOTEHIMAJIOB U HANIPSKEHUE
[ToTennmanpHast YHEPTUA 3apsiia B
3JIEKTPOCTATHYECKOM MoJe. [ToTenunan
AJIEKTPOCTATHYECKOTO MOJIA

CBs13b HANPSHKEHHOCTH TIOJISL U
Pa3HOCTH MOTEHIIMAJIOB JJISt
BJIEKTPOCTATHYECKOTO MOJIA

[IpuHuun cynepno3unumn
JIEKTPUYECKUX MOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsana. [Tone
paBHOMEPHO 3apsHKEHHOU chepsl
[Tone paBHOMEPHO 3apsIKEHHOTO MO
00béMy mapa. [Tose paBHOMEpHO
3apsHKEHHON OECKOHEYHOM ITOCKOCTH
[IpoBOAHMKH B 3IEKTPOCTATUUECKOM
nosie. Y CIoBUE paBHOBECHS 3apsI0B

Z[I/ISJ'ICKTpI/IKI/I " TOJIYIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIC

bubmuoreka [JOK
https://m.edsoo.ru/05c6bfal

bu6nmmoreka [IOK
https://m.edsoo.ru/3dac6957

bu6mmoreka [IOK
https://m.edsoo.ru/80021447

bub6nmoreka [JOK
https://m.edsoo.ru/af5fa389

bubmuoreka [JOK
https://m.edsoo.ru/df7a6838

bu6nmmoreka [IOK
https://m.edsoo.ru/Ocfe4abe

bu6nmmoreka [IOK
https://m.edsoo.ru/5a582263

bu6mmoreka [IOK
https://m.edsoo.ru/b297b5c3

bub6nuoreka [JOK
https://m.edsoo.ru/f7a665¢ee

bubmuoreka [JOK
https://m.edsoo.ru/32405eab

bu6nmmoreka [IOK
https://m.edsoo.ru/060ebab5s
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Kongencarop. D1neKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJ/IEHCATOPa

Hapanneanoe COCIUMHCHHC
KOHACHCATOPOB

ITocienoBaTeIbHOE COEIUHEHUE
KOHJIEHCATOPOB

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

Pemenue 3amau

JIBr>keHUE 3apsHKEHHOM YaCTHULIBI B
OJTHOPOJHOM DJIEKTPUUYECKOM I10JIE

Pemrenue 3agau

O06o001IeHre U cucTeMaTu3alus 3HaHu|
o Teme "DiexTpudeckoe mojue"
KonrtponbHas pabora 1o Teme
"OnexTpuueckoe noiue"

Cuia Toka. I1oCTOSHHEIN TOK. Y CIIOBUA
CYIIIECTBOBAHMS TTOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

Uctounnku Toka. Hanpsbxkenne u 9J1C

3axon OMa U1 ydacTKa Lemnu.
DJIEKTPUYECKOE COMPOTUBIICHUE
3aBHCHMOCThH COIIPOTUBJICHUA
OJTHOPOZHOTO MPOBOJIHUKA OT €T0

bubmuoreka [JOK
https://m.edsoo.ru/845b4{73

bu6nmmoreka [IOK
https://m.edsoo.ru/d11e8ce7

bub6muoreka [JOK
https://m.edso00.ru/1€992920
Bbu6mmoreka [JOK
https://m.edsoo.ru/73a34{18
bu6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5s
https://m.edsoo.ru/27434040

bubmuoreka [JOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [JOK
https://m.edsoo.ru/5752603f

bu6nmmoreka [IOK
https://m.edsoo.ru/cefe90e9

bu6mmoreka [IOK
https://m.edsoo.ru/233311b5

bu6mmoreka [IOK
https://m.edsoo.ru/0839al115

Bbubnuoreka [JOK
https://m.edsoo.ru/f14251e

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51
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JAJIMHBI U TUIOIIAIU IMOIICPECUYHOTO
CCUCHUA

VY enbHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3amau

HOCJ’IGI{OB&TGJ’IBHOG, napaaiCIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
neneii. [IpaBuna Kupxroga

Pemenue 3amau

PaGota snekTpudeckoro Toka. 3akoH
Jxoyns —Jlenna

Pemenue 3amau

MOIIHOCTB IEKTPUIECKOTO TOKA.
TennoBass MOIIHOCTh, BhIIENsIEMas Ha
pesucrope

Pemrenue 3agau

OJ1C u BHYyTpEeHHEE CONPOTHUBJICHUE
MCTOYHUKA TOKA

3akon OMa 1t MOJTHOM (3aMKHYTO)
AJIEKTPUYECKON LIETIH

Pemenue 3amau

MoIHOCTh UCTOYHHUKA TOKA

Kopotkoe 3aMbIkanue

bu6mmoreka [IOK
https://m.edsoo0.ru/437f8300

bub6muoreka [JOK
https://m.edsoo.ru/236f7¢07

bubmuoreka [JOK
https://m.edsoo.ru/1794cf37

bu6nmmoreka [IOK
https://m.edso0.ru/3881b469

bu6mmoreka [IOK
https://m.edsoo.ru/a3605¢c5¢c

bu6mmoreka [IOK
https://m.edsoo0.ru/6761bfOf

bu6mmoreka [IOK
https://m.eds00.ru/99750a6f

bu6mmoreka [IOK
https://m.edsoo.ru/eb72fc24

bu6mmoreka [IOK
https://m.edsoo.ru/72d453af
bubmuoreka [JOK
https://m.edsoo.ru/221{40fb

bubmuoreka [JOK
https://m.eds00.ru/3580b679

Bu6mmoreka [JOK
https://m.edsoo.ru/a0ae51d8

bub6muoreka [JOK
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KOHI[GHC&TOp B IICIIN IIOCTOSIHHOT'O TOKA

Pemrenue 3agau

Pemenue 3amay mo reme "I1oCTOSTHHBINI
ANEKTpUYECKUH TOK"

Pemenue 3amau mo teme "I1oCTOSITHHBIHI
ANEKTPUYECKUH TOK"

Pemrenue 3agad mo treMme "IlocTOSSHHBIHN
3NEKTPUYECKU TOK"

O06o0mmeHne 1 cucTeMaTu3alus 3HaHUK
1o TeMe "TIoCTOSIHHBIN 2IeKTpUUeCKUi

TOK
Konrponsnas pabora o Teme
"[locTOSIHHBIN MEKTpUYECKUH TOK"

DneKkTpuyeckasi poOBOAUMOCTD
Pa3IMYHBIX BELIECTB. DIIEKTPUUECKHUI
TOK B MeTayiax. CBEpXIpoOBOANMOCTD

DJIEKTPUYECKUI TOK B pacTBOpPaX U
pacruiaBax 3JeKTPOJIUTOB. 3aKOHbI
Dapages 17 SIEKTPOIN3a

DJIEKTpUYECKUI TOK B razax. [lnazma

DNeKTpUUYECKUN TOK B BaKyyMe.
Bakyymnbie nmpubopbl

DNEKTPUUECKUH TOK B
MOJIyIPOBOIHUKAX

https://m.edsoo.ru/546£5632

Bbu6mmoreka [JOK
https://m.edsoo.ru/35368f3¢

bub6muoreka [JOK
https://m.edsoo.ru/4410cef0

bubmuoreka [JOK
https://m.edsoo.ru/a7340a29

bubmuoreka [JOK
https://m.eds00.ru/744261b8

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

Bbu6mmoreka [JOK
https://m.edsoo.ru/bfd7a050

bubmuoreka [JOK
https://m.edsoo.ru/1885ddf1

bu6mmoreka [IOK
https://m.edsoo.ru/da794295

bu6mmoreka [IOK
https://m.edsoo.ru/4b423491

bu6mmoreka [IOK
https://m.eds00.ru/92d92{76

Bbubnuoreka [JOK
https://m.edsoo.ru/2E+160

bubmuoreka [JOK
https://m.edsoo.ru/ab61c660
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[TomyIpoBOTHUKOBBIE IPHUOOPHI

@uU3HYECKU PAKTUKYM 110 TEME
"N3mepeHue cUibl TOKA M HAMIPSIKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU OMOIIU
aHAJIOTOBBIX M LU(POBBIX
U3MEPHUTEIBHBIX TPUOOPOB" MITH
"3HaKOMCTBO C LU(POBOI
naboparopueii o pusuke. [Ipumepsi
M3MepeHus: GU3NIECKUX BEITHUUH MPH
MTOMOUIY KOMITbIOTEPHBIX AATYUKOB"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yuyeHrie HepaBHOMEPHOTO JBUKCHHUSI
C LIETBI0 OTPEIEICHNUS MTHOBEHHOM
ckopoctu"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue yCKopeHus mpu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBMOKCHUU 10 HAKJIOHHOM TIOCKOCTH"
i "HccnenoBanue 3aBUCUMOCTH Y TH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHnue qBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"
OU3NYECKUI TPAKTUKYM 10 TEME

"N3yueHne IBUKEHUS Tela Mo
OKPYHOCTH C IOCTOSIHHOM 110 MOJYJTIO

bub6muoreka [JOK
https://m.edsoo.ru/83622200

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

bu6nmmoreka [IOK
https://m.edsoo.ru/f62925f

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

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

bu6nmmoreka [IOK
https://m.edsoo.ru/bef53514
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ckopoctbio" unu "Mccnenosanue
3aBHCHMOCTH Tepro/ia o0pareHus
KOHHNYCCKOI'O MasiTHHUKA OT €ro
napameTpon"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEN CHUIIBI
NIpY ABIKEHUH OpycKa Mo HAaKJIOHHON
mwiockoctu" wiu "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmarun” uiu "Mzydenue
JBUKEHUS CUCTEMBI TEJN, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKUt
omox"

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue kodddummeHTa TpeHus mno
BEJTMYUHE YTI0BOTO KO3 PUIeHTA
3apucumocTtd FTp(N)" wiu
"UccnenoBanue NBIKEHUSI OpycKa 1Mo
HAKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
K03 PHUIIEHTOM TpeHHS" HITH
"U3ydeHne IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

@uU3HYECKU PAKTUKYM 110 TEME

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6nmmoreka [IOK
https://m.edsoo.ru/b83b1607

bub6muoreka [JOK
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"UccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TENA, UMEIOLIETO OCh
Bpamenus" win "KoHctpyupoBanue
KPOHILTEHHOB U pacuéT CUJl ynpyroctu"
nnu "M3ydeHune yCTOMYMBOCTH
TBEPJIOTO TeJa, UMEIOLIETO II0IAb
onops"

@u3HYECKU MPAKTUKYM 110 TEME
"N3mepenue ummybca Teja 1o
TopMO3HOMY nyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJETIU
3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHUE U3MEHEHMUS
UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI"
umu "HccnenoBanue coXpaHeHUs
UMITYJIbCA TIPU YTIIPYTOM
B3aumoeiicTBun" wiu "M3mepenne
KUHETUYECKON SHEPIUU TeJa Mo
TOPMO3HOMY ITyTH"

@u3HYECKU MPAKTUKYM 110 TEME
"N3yueHne n30TepMHUECKOT0 Ipolecca
(peKOMEH0BAHO HCIIOIb30BaHHUE
nudposoit maboparopun)" uim
"M3yueHnue n30XOopHOro mpoiecca’ win
"U3ydenne n3obapHOTO mporecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUS"

@u3HYECKU MPAKTUKYM 110 TEME

"N3mepenue yaenbHOl TEMmI0EMKOCTH"
unu "HccnenoBanue mpoiiecca

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

bu6nmmoreka [IOK
https://m.edso0.ru/8561b28e

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

Bbubnuoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHUSI BellleCTBA" WITH
"UccnenoBanue aguadaTHOTO
npouecca” win "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTICHHS )KUIKOCTEH"

@uU3HYECKU PAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCTIapeHUs KUIKOCTEN" 1in
"N3mepeHue yaenbHON TEMI0ThI
maByieHus apaa" wim "M3yuenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCONOTHOM BIaKHOCTH
BO3/yXa M OLIEHKA MacChl IapoB B
nomenieHun". 3mepenue

K03 pHIEeHTa TOBEPXHOCTHOTO
HaTSHKEHUS

DU3NYECKUN TPAKTUKYM I10 TEME
"HabmioneHue npeBpaiieHus SJHepruu
3apsKEHHOTI0 KOHAEHCATOPa B YHEPTHIO
M3IIy4eHUs CBETOANO A" W
"N3yueHue npoTekaHus TOKa B LIETH,
coZiepIKallleil KoHJeHcaTop' Win
"Pacnipenenenue pasHOCTH
MMOTEHITUAIOB (HAIPSKEHUS) TIPH
MOCJIEI0BATENILHOM COETMHEHUH
KOHJIEHCAaTOpOB"

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanye CMEIaHHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/6bl1a23b5

bub6muoreka [JOK
https://m.edsoo.ru/ec424377

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98
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COEIMHEHMS PE3UCTOPOB" MU

"N3mepenue yaenbHOro COpoTUBIEHUS

npoBoaHukoB" wiu "Hccrnenoanue
3aBUCUMOCTH CHUJIBI TOKA OT
HanpsHKEHU 715 JTaMIIbl HAKaluBaHUA'"

@u3HYECKU IPAKTUKYM 110 TEME
"HaGmronenue anekrponusa’ mim
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO
noHa'" mwin "Uccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TEMIEPATyPhl" WU
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"

PesepBubIil ypok. O60011eHIE 1
CUCTeMAaTH3alMs 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHblIit ypok. O6o0IeHHE 1
CHCTEMaTH3allUs 3HAHHIH 110 TEME
"Iunamuka"

PezepaHblil ypok. O0o0meHne 1
crcTeMaTH3alus 3HaHUH 10 TeMe
"Craruka TBEpAOro tena"

PezepaHblil ypok. O0o0meHne 1
cucTeMaTH3alus 3HaHUH [0 Teme
"3aKOHBI COXpPAaHEHUS B MEXAHUKE"

PesepBubIil ypok. O6001IeHIE 1
cucTeMaTH3allys 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
Teopun"

bub6nuoreka [JOK
https://m.eds00.ru/64b6e901

bub6muoreka [JOK
https://m.edsoo.ru/ed017d93

bubmuoreka [JOK
https://m.edsoo.ru/3149956b

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac

bu6nmmoreka [IOK
https://m.edsoo.ru/6¢0df9cc

bu6mmoreka [IOK
https://m.edsoo.ru/de148976
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PesepBHblIit ypok. O6o0IeHHE 1
cHCTEMAaTH3alMs 3HAHMI 110 TEME
"TepmoanHamuka. TernaoBbie MalIUHbI"

PezepHblil ypok. O0o0mIeHnE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"ArperaTHbl€ COCTOSIHHSI BELLIECTBA.
®da3oBbIe IEpexoan"

PesepBubIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"Onexkrpuueckoe noiue"

PesepBubIil ypok. O60011eHIE 1
CUCTeMaTH3alus 3HAaHUH 10 TeMe
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK"
PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3alus 3HaHui 1o teme "Toku
B pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bubmuoreka [JOK
https://m.edsoo.ru/Obcc77cl

bu6nmmoreka [IOK
https://m.edsoo.ru/59ca5¢91

bu6nmmoreka [IOK
https://m.edsoo.ru/f2381c0c

bu6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

Bbu6mmoreka [JOK
https://m.edsoo.ru/cc7681d4




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtposabsnbsie IIpakTnueckmue
n/n Bcero u3ydeHus: o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSIHHBIX
bub6muoreka [JOK

MarHuTOB ¥ TPOBOJHUKOB C TOKOM.
MaruutHoe nosie. ['unoreza Amnepa
BexTop MarHuTHOW UHAYKIWH.
[TpuHIMO Cynepno3UIIMM MarHUTHBIX
nonei. JIMHUM MarHUTHOM UHIYKIIMHU

https://m.edso0o0.ru/487a8593

bubmuoreka [JOK
https://m.edsoo.ru/4clabccb

MarsuTHo€ 1oJje NpoBOJHUKA C bubnuorexa [IOK

TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

Cwia AMnepa, €€ HanpaBJlIeHUE U bubnuorexa [JOK

MOIYJIb https://m.edsoo.ru/26d9c5ba

R bu6mmoreka [IOK
https://m.edsoo.ru/a37a0c21

[Tpumenenue 3akoHa Amnepa. bubnuorexa [IOK

ONeKTpoU3MepHUTEIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAYJIb. JIBUKEHUE 3apsSKEHHON
YaCTHIIBI B OJJHOPOJTHOM MarHUTHOM

https://m.edsoo.ru/ad7718d7

bubmuoreka [JOK
https://m.edsoo.ru/c97afaal

noJie

Pewrenue 3amau bubnnorexa [JOK
https://m.edsoo.ru/504e98c7
bubmmoreka [JOK

PaGota cuibl Jlopenna

https://m.edsoo.ru/d518bedb
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Pentenue 3anau

MarauTHoOE€ II0JI€ B BEIIIECTBE.
deppoMarHeTuKy, napa- u
JIHaMarHeTUKH

OCHOBHBIE CBOWCTBA
beppomarueTukos. [Ipumenenue
beppoMarHeTUKOB

Penrenne 3amad mo teMe "MarautHoe
noJie"

Pemenue 3aga4d no teme "MarautHoe
mmosne"

SIBiieHne ANEKTPOMArHUTHON
MHAyKIUU. [I0TOK BEKTOpa MarHUTHOM
WHIYKIAW

OJ1C unayKIMU

3aKOH 3JIEKTPOMAarHUTHON MHAYKIUU
Qapanes

Buxpeoe anektpuueckoe nosie. Toku
dyko

OJ1C uHAYKIMHU B ABUKYIIAXCS
MIPOBOJTHUKAX

Pentenue 3anau

IIpaBuno Jlenna

NuayktuBHOCTh. KaTyika

bub6muoreka [JOK
https://m.edsoo.ru/93617bd9

bub6muoreka [JOK
https://m.edsoo.ru/30ff9608

bubmuoreka [JOK
https://m.edso00.ru/0b58190a

bu6mmoreka [IOK
https://m.edsoo.ru/5b55¢307

Bbu6mmoreka [JOK
https://m.edsoo.ru/41c4aec8a

bubmuoreka [JOK
https://m.edsoo.ru/b3efalcl

bubmuoreka [JOK
https://m.edso0.ru/48150bd8

bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188

bu6mmoreka [IOK
https://m.edsoo.ru/15abel140

bub6nuoreka [JOK
https://m.edsoo.ru/0235cc02

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

Bbubnuoreka [JOK
https://m.edsoo.ru/bbc22726

Bbu6muoreka [JOK
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25

26

27

28

29

30

31

32

HWHAYKTHBHOCTHU B LICTIM TOCTOAHHOI'O
TOKa

Arnenne camounaykiuu. JJ1C
CaMOMHYKITUU

3H€pFI/I$I MAarauTHOT'O ITOJISA KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pentenue 3anau

O0600611eHNEe U CUCTeMaTH3aIUs
3HaHUU 1o TeMe "DeKTponHaMuKa"

KonTponbhas pabota mo teme
"OnekTpoauHaMuka'

KonebatennsHas cucrema. CBoOOIHEIE
KoJjebaHus. ['apMoHUIeCcKre
KoJIeOaHUs

KunnemaTtnueckoe U TMHAMHUYECKOE
OIMCcaHue KoJIeOaTeNbHbIX ABHUKEHUI

DHepreTuueckoe onucanue. BeiBog
JTUHAMUYECKOTO OITMCAHUS
rapMOHUYECKHUX KOJIeOaHUH 13 NX
SHEPreTUYECKOTr0 U KHHEMATHYECKOTO
ONMCAHUS

Ammuintya u ¢aza Konebanuit

[Tepron u yacToTa KoJieOaHMIA.
[Teproa Maneix CBOOOIHBIX
KOoJIeOaHUil MaTEMaTUIECKOTO
MasTHUKA. [leprom cBOOOTHBIX

https://m.edsoo.ru/621eae9d

bu6mmoreka [IOK
https://m.edsoo.ru/7ee60cal

bub6muoreka [JOK
https://m.edsoo.ru/b3c0adl1

bub6nuoreka [JOK
https://m.edsoo.ru/88{69d2b

bubmuoreka [JOK
https://m.edsoo.ru/76484025

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09b98

bu6mmoreka [IOK
https://m.edsoo.ru/7¢1db385

Bbu6mmoreka [JOK
https://m.edsoo.ru/87¢e9498

bubmuoreka [JOK
https://m.edso0.ru/e3¢99692

bubmuoreka [JOK
https://m.edsoo.ru/7a0c439a

bubmuoreka [JOK
https://m.edsoo.ru/e0399319
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36

37

38

39

40

41

42

43

KOJIEOaHUH MPYKUHHOTO MAasTHUKA

3aTyxaromue KojieOaHusl.
Brinyxnennsie konebanus. Pezonanc

ABTOKOJIEOaHNA

Pemenne 3anau

Ypok-koHpepenus "MexaHnueckue
KOJICOAHUSI B MY3BIKAIBHBIX
MHCTpyMeHTax"

O00011IEHNE U CUCTEMATU3AIIUS
3HaHUH 110 TeMe "MexaHudecKkue
konebanus"

ONEeKTpOMarHUTHBIE KOJICOAHUS.
KonebarenbHblil KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY ABI

3apsa KOHJICHCATOPa C aMIUIUTY 10U
CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B

U7caTbHOM KOJIeOaTeThbHOM KOHTYpE

3aTyxa}01uHe OJICKTPOMArHUTHBIC
KoJIeOaHMsL. BBIHY)I(IIGHHBIC
SJICKTPOMArHuTHBIC KoJieOaHus

[Tepemennsiii Tok. Pe3uctop u
KOHJIEHCATOP B LIEMU [IEPEMEHHOTO
TOKa

KaTymKa HHAYKTHBHOCTHU B LCIIU

bu6mmoreka [IOK
https://m.edsoo.ru/72¢93d09

bub6muoreka [JOK
https://m.edsoo.ru/6add2644
bu6mmoreka [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bubmuoreka [JOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bu6mmoreka [IOK
https://m.edsoo.ru/d4adabde

bub6muoreka [JOK
https://m.edsoo.ru/09319afl

bubmuoreka [JOK
https://m.edsoo.ru/d1e2d543

bu6nmmoreka [IOK
https://m.edsoo.ru/5¢668619

bu6mmoreka [IOK
https://m.edsoo.ru/84836152

bu6mmoreka [IOK
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54

MEPEMEHHOT0 TOKa
3akon Oma IS SJIEKTPUUYECKON LEnn
MEPEMEHHOTO TOKa

MOIIHOCTB IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE
3HAUYCHUEC CHUJIbI TOKA U HaprDKeHI/Iﬂ

Pe3oHaHC B 3JIEKTpUYECKON LIETIH

Pentenue 3anau

WneanbHbIi TpanchopmaTop.
[IpousBoacTBO, epenaya u
noTpedieHue NEeKTPUUECKON IHEPTUH
OKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOCTBE MIEKTPOIHEPIUH.
Kynperypa nenons3oBanus
AJIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU

Pentenue 3anau

Penrtenue 3anau

O0001IeHNEe U CUCTEMAaTH3aIUS
3HAHUU MO TeMe "DIEeKTPOMArHUTHBIE
KoyieOanms"

MexaHn4ueCcKHe BOJIHEI.

XapakTepUCTUKA MEXAHUYECKUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH

https://m.edsoo.ru/cfa307af

bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6

Bbub6mmoreka [JOK
https://m.edsoo.ru/lcac6cdc

bub6nuoreka [JOK
https://m.edsoo.ru/087506df

Bbub6nuoreka [JOK
https://m.edsoo.ru/al6836a4

bub6muoreka [JOK
https://m.edsoo.ru/f97418ae

bubmuoreka [JOK
https://m.edsoo.ru/a6f74d93

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

Bbubnuoreka [JOK
https://m.edsoo.ru/7cab5918

bub6muoreka [JOK
https://m.edsoo.ru/401024a9

bubmuoreka [JOK
https://m.edsoo.ru/a58e109f

bubmuoreka [JOK
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62

63

64

65

66

3ByK. XapaKTepUCTUKH 3BYKa

WNudpasByk u yaprpa3Byk. Lllymosoe
3arpsA3HEHUE OKPY KAIOILIEH CpeIbl

Pemenne 3anau

3JI€KTpOMaF HUTHBIC BOJIHBI.
I/ISHy‘{eHI/IC SJICKTPOMArHuTHBIX BOJIH

3Hepmﬂ OJICKTPOMArdHMTHBIX BOJIH.
CBolicTBa OJICKTPOMAIrHUTHBIX BOJIH

[IIkasa 3JIeKTPOMAarHUTHBIX BOJTH.
[TprMeHEeHHE IIEKTPOMATHUTHBIX
BOJIH B TEXHUKE U OBITY
[TpyHIMIIBI paTUOCBSI3U U
TeneBuACHUA. Pagronokamms.
DJEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOIIEH Cpebl
Konrponbnas padora no Teme
"Konebanus u BOTHBI"

Cger. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs1 CBETa

Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacpocTpaHEHUsl CBETA

Otpaxenue csera. [Tnockoe 3epkaino.
Cdepuueckoe 3epkaio

[Tpenomiienre cBeta. AGCONIOTHBIA U

https://m.edsoo.ru/d9ae1000

Bbu6mmoreka [JOK
https://m.edsoo.ru/138b6109

bubmuoreka [JOK
https://m.edsoo.ru/7380038f

bubmuoreka [JOK
https://m.edsoo.ru/cfd918bf

bubmuoreka [JOK
https://m.edsoo.ru/714e5dbl

bu6mmoreka [IOK
https://m.edsoo.ru/d01b818c¢

Bbu6mmoreka [JOK
https://m.edsoo.ru/49bel{9e

bubmuoreka [JOK
https://m.edsoo.ru/9f96f1{8

bubmuoreka [JOK
https://m.edsoo0.ru/47985a0

bu6mmoreka [IOK
https://m.edsoo.ru/f9566406

Bbub6nuoreka [JOK
https://m.edsoo.ru/ea32d455

bubmuoreka [JOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [IOK
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69

70

71

72

73

74

75

76

OTHOCHUTEIIBHBIN IT0Ka3aTeib
npenomiieHus. [loaHoe BHyTpeHHEe
oTpaxkeHue. [Ipenenbusiii yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUS
Pemenue 3aa4 Ha MprUMeHEHNE
3aKOHOB OTPAXKEHMSI U ITPETOMIICHUS
cBeTa

Xon nydeit B mpusme. ucnepcust
cBera. COXKHBIN cOCcTaB OENIOTo CBETA.
LBet

JInn3el. @OKYCHOE pacCTOSIHUE U
ONTHUYECKas CUJIA JTUH3BI

[TocTpoenue n300paxeHui B THH3aX U
UX CUCTEMax. Y BEIMYEHUE JINH3bI
Pemmenue 3a1a4y Ha MOCTpoeHUE
M300paXKeHH, MOTy4aeMbIX C
IIOMOUIBIO JINH3

I'ma3 xak onTuyeckas cucreMa

Pemenue 3anau. [Ipenenst
MPUMEHUMOCTH T€OMETPUIECKON
OIITHKHU

CKOpOCTh CBETa U METOJIbI €€
HU3MEPEHHS

Hucnepcus ceera

WNuTtepdepenius cBeta

https://m.edsoo.ru/bc2e55¢cd

bubmuoreka [JOK
https://m.eds00.ru/49d830a9

bu6nmmoreka [IOK
https://m.edsoo.ru/d8elc3be

bub6nuoreka [JOK
https://m.edsoo.ru/60441359

bubmuoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6mmoreka [IOK
https://m.edsoo.ru/5a868109

bu6nmmoreka [IOK
https://m.edsoo.ru/ecd480a2

bu6mmoreka [IOK
https://m.edsoo.ru/cd174al0

bu6mmoreka [IOK
https://m.edsoo.ru/f32aab06

Bbub6nuoreka [JOK
https://m.edsoo.ru/lel6¢cche

bu6mmoreka [{OK
https://m.edsoo.ru/5fc0c638
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&3

84

85

86

87

88

89

KorepeHTHBIE HICTOUHUKH. Y CIIOBUS
HaOJII0IeHUST MAKCUMYMOB U
MUHHMYMOB

Pemenue 3anau
[Tpumenenne nHTEpPEPEHINN

Hudpaxus ceeta

JudpaxknuonHas pemeéTrka. Y ciioBue
Ha0JII0/IEHUS TJIaBHBIX MAaKCUMYMOB

Pemenne 3anau

HOH@pG‘IHOCTB CBCTOBBIX BOJIH.
ITonsipusanus ceera

Pemenune 3anau

CBeTOoBBIC SIBJICHUS B IPUPOJIE

O00011IcHNE U CHCTEMATH3aLIHS
3HaHuM 1Mo reMe "OnTuka"
KoHnTtponbHas paboTa mo teme
«OnTHka»

['paHUIBI TPUMEHUMOCTH
KJIACCHYECKON MEXaHUKHU. 3aKOHEI
ANEKTPOIMHAMHUKY U TIPUHITUTT
OTHOCHUTEIBHOCTH

ITocTyatel cienuanbHOU TEOPUU

bubmuoreka [JOK
https://m.edsoo.ru/c6416d48

bubmuoreka [JOK
https://m.edsoo.ru/3061de2b

bubmuoreka [JOK
https://m.edsoo.ru/668edbc8

Bbu6mmoreka [JOK
https://m.edsoo.ru/12ed04b5

bub6nmoreka [JOK
https://m.edsoo.ru/f998d964

bubmuoreka [JOK
https://m.edsoo.ru/d58c411a

bubmuoreka [JOK
https://m.eds00.ru/e9890fe9

bu6nmmoreka [IOK
https://m.edsoo.ru/c56¢8158

bubmuoreka [JOK
https://m.edsoo.ru/0b36363d

bubmuoreka [JOK
https://m.edsoo.ru/8a14748b

bu6mmoreka [IOK
https://m.edsoo.ru/82315dd4

Bbub6mmoreka [JOK
https://m.edsoo.ru/c9bd77¢cb

bub6muoreka [JOK
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100

OTHOCUTCIIBHOCTHU

[IpocTpaHCcTBEHHO-BpEMEHHOM
unrtepBai. [Ipeobpazoanus Jlopenna.
VYcnoBue NpUYMHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U COKpaIlEHUE
JJINHBI

DHEprus U UMITYJIbC PEIATUBUCTCKON
YaCTHIIBI

CBs13b Macchl ¢ SJHEPrUen u

HUMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIBI.

DHeprus nNoKos

PaBHOBECHOE TEII0BOC H3JIY4YCHUC

3akoH cMenieHnsa Buna

T'unoresza M. Ilnanka o kBaHTax.
DoTOHBI

DHeprus U UMIyJbsc GOoToOHA

®otorddext. OnbiTe A. T
CroneroBa. 3akoHbI poTorpdexTa

VYpaBHeHue DiHIITEHA 7151
¢doroaddexra. "Kpacnas rpanumna”
dororddekra

Jasnenue ceera. OnbiThl I1. H.
JleOeneBa

BonHOBEIE cBOIICTBA YaCTUIL

https://m.edsoo.ru/c56f05¢cb

bu6nmmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6mmoreka [IOK
https://m.edsoo.ru/853a64fc

bub6nmoreka [JOK
https://m.edsoo.ru/b6258ffa

Bbub6nuoreka [JOK
https://m.edsoo.ru/f54035a5

bu6mmoreka [IOK
https://m.edsoo.ru/1¢c5{f752

Bbu6mmoreka [JOK
https://m.edsoo.ru/a5ffa218

Bbubnuoreka [JOK
https://m.edsoo.ru/7fb307ec

bubmuoreka [JOK
https://m.edsoo.ru/8c68e5b9

bu6nmmoreka [IOK
https://m.edsoo.ru/01ef4556

bu6mmoreka [IOK
https://m.eds00.ru/64b41966

bu6mmoreka [IOK
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107

108
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112

Bounsl ne bporns. /[nuHa BoJHBI e
Bpoiinst u pazmeps! obsacTu
JOKAJIM3ALHH IBUKYIIEHCA YaCTHIIBI

KopmyckyisipHO-BOJTHOBOH Ayanu3m

Judpakius 37eKTpOHOB Ha
KpHCTaiax

Crnenudurka u3MepeHni B MUKPOMHUPE.

CoOTHOIIEHHS HEOTIPEAENEHHOCTEN
['eiizenOepra

Pemenue rpadguueckux 3amaq

Pemenue pacy€THbIxX 3a1a4

KoHnTponbHas paboTa 1mo Temam:
"Ocnossl CTO", "KopnyckynspHo-
BOJIHOBOM Jtyanu3m"

OMnBITHI IO UCCIIEJOBAHUIO CTPOCHHUS
aToMma. [InanerapHas Mozens aToma
Pezepdopna

[Toctynatel bopa

Buns cnexktpoB. CriekTp ypoBHEH
SHEPTrUH aToMa BOAOPOIA

CnoHTaHHOE U BBIHYKJIEHHOE
U3JIy4ECHHUE CBETa

Jlazep

https://m.edsoo.ru/f59cfcec

bubmuoreka [JOK
https://m.edsoo.ru/5df8bafl

bubmuoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6nmmoreka [IOK
https://m.edsoo.ru/30dbal 8¢

bu6mmoreka [IOK
https://m.edsoo.ru/65783dec

bu6mmoreka [IOK
https://m.edsoo.ru/e70195bd

bu6nmmoreka [IOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [IOK
https://m.edsoo.ru/c3de891a

bu6mmoreka [IOK
https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
https://m.edsoo.ru/404dfa9a

Bbub6nuoreka [JOK
https://m.edsoo.ru/cf74bl1a

bubmuoreka [JOK
https://m.edsoo.ru/f945d85¢

bu6nmmoreka [IOK
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117

118

Hyknonnas monens siapa

[eiizenbepra-MBanenko. 3apsia u
MaccoBO€ 4MCIIo sapa. M3oTonsl.

PannoakTUBHOCTH

3akoH pPaaArOaKTUBHOTO pacliaaa.

CBolicTBa HOHU3HUPYIOLIETO
u3iydeHus. Bnusaue

PAANOAKTUBHOCTH HA KHMBBIC

opranusmsl. /lozumerpus

DHeprus CBA3U HYKJIOHOB B sJIpe.
Snepubie cuibl. Jlegext Maccsl sipa.
S nepHble peakiuu. AnepHbie
peaxropsl. [Ipobiaemsl yrpaBisieMoro

TEPMOSIIEPHOTO CUHTE3A.

DKOJIOTHYECKHUE ACIIEKTHI Pa3sBUTHA

SIIEPHOM SHEPTETUKHU

Mertobl perucTpanuu u

HCCIIEA0BAHUS JIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAJIBHBIE B3aUMOICUCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-ritooHHass MoAeb

aJIpOHOB

®usuka 3a npenenamu CTaHnapTHON
Mojaenu. TéMHas matepust U TEMHast
sHeprus. EquHcTBO huznveckoit

KapTUHBI MUpa

OTaInbl Pa3sBUTHUA aCTPOHOMUH.

https://m.edsoo.ru/2288a0c4

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

Bbubnuoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [IOK
https://m.edsoo.ru/lac08as5h

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
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127

3HaueHue aCTPOHOMUU

[TpuMeHUMOCTB 3aKOHOB (DU3HKHU TSI
0OBSICHEHHS TPUPOABI KOCMHUECKHUX
00BEKTOB. MeTObI aCTPOHOMUYECKUX
HUCCIIeJOBaHUN

CoBpeMeHHbBIE ONTHYECKUE
TEJIECKOTIBI, PAIMOTEIECKOIIBI,
BHeaTMoc(]epHasi aCTpOHOMHUS

Bug 3Bé3nnoro neda. Co3se3nus,
HpKI/Ie 3Bé3I[BI, IIJIaHETHI, UX BUIHUMOC
JIBUXCHUEC

Comnneynas cucrema. CoJHIE.
COJ’IHC‘IHaH AKTUBHOCTB. I/ICTO‘IHI/IK
sHeprun CoJiHIA U 3BE3N

3BE311bl, UX OCHOBHBIE
XapakTtepucTuku. /luarpamma
"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD"

3Be3,Z[BI IJIaBHOM I10CJIEA0BATEIbHOCTH

BuyTpennee crpoenue 3BE311.
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXO0KICHUH U 3BoTtounU ConHIa
1 3BE3/1. DTaIlbl )KU3HU 3BE3]]
Mineunsbiit [1yTe — Hama ["anakTuka.
Tunbl ranakTuk. Y€pHbIE TBIPHI B
AIpax TaJaKkTUK

Bcenennas. Paciiupenue BeeneHHOM.
3akon Xa66ma. Teopus bombioro

https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK
https://m.edsoo.ru/39¢44028

bu6mmoreka [IOK
https://m.edsoo.ru/4877aale

bubmuoreka [JOK
https://m.edsoo.ru/aac588eb

bubmuoreka [JOK
https://m.edso0.ru/22748eb4

bu6mmoreka [IOK
https://m.edsoo.ru/42169944

bu6nmmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bu6nmmoreka [IOK
https://m.edsoo.ru/d09da494

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

Bbubnuoreka [JOK
https://m.edsoo.ru/3dbdf0d2
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B3phbIBa. PenukroBoe H3JIY4YCHUC

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

Hepeménnsie npobieMbl acCTpOHOMUHT 1

@U3HYECKUI IPAKTUKYM I10 TEME
"UcciaenqoBanue MarHUTHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' WIIH
"UcciaenoBaHue CBOMCTB
beppomMarHeTUKoB" UIU
"UcciaenoBanue AeHCTBUA
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"

PU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue cunbl Ammepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI
AmMriepa OT cuiIbl TOKa" UIIU
"OnpeneneHrue MarHUTHOW MHIYKIUN
Ha OCHOBE U3MepeHHUst cuibl Ammnepa”

PU3NYECKUN TIPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

AIIEKTPOMArHUTHOM MHIAYKIUU'" WIH 1
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MAarduTHOTO IoJjsg"

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue IBIEHUS

camounHaykiuu" win "COopka Moaenu
AIIEKTPOMAarHUTHOTO reHeparopa’

PU3NYECKUN TPAKTUKYM I10 TEME 1

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

bub6muoreka [JOK
https://m.edsoo.ru/d37d9ffe

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

bu6nmmoreka [IOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubmuoreka [JOK
https://m.edsoo.ru/b81b6391

bubmuoreka [JOK
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140

"N3mepenue nepruoia CBOOOTHBIX
KoJie0aHU HUTSIHOTO U TPy KHHHOTO
MasITHUKOB"

PU3NYECKUN TPAKTUKYM I10 TEME
"[IpeoOpa3oBanue YHEPTUU B
IPYXUHHOM MasiTHUKE"

OU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBanue nNepeMeHHOI0 TOKa
yepes MocleI0BaTeIbHO COeTMHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop"”
win "HccnenoBanne paboTh
HCTOYHUKOB CBETA B LICIU
MIEPEMEHHOTr0 TOKa"

PU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3ByKOBOM
BOJIHBI"

OU3NYECKUI TPAKTUKYM 10 TEME
"M3mepenue nokazaresns npessoMICHUs
crekna" wnu "l[lonyyenue
M300paKeHHs B CUCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanue 3aBUCUMOCTH
(OKYyCHOTO PacCTOSIHUS OT BEILECTBA
(Ha mpuMepe KHUJIKHUX JIMH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JIUH3"

PU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue audpakuuu,

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

bu6nmmoreka [IOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.eds00.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6nmmoreka [IOK
https://m.edsoo.ru/42569eal

bu6mmoreka [IOK
https://m.eds00.ru/b8791b3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737
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uHTep(EepEeHITNN U MOJIAPU3ALIUN
ceera"

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpenencHue UMITYJIbCA U SJHEPTUU
PENATUBUCTCKUX YaCTHIL (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUIl B MAarHUTHOM T110J1e)"

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue nocrosinHoM [1nanka Ha
ocHOBe uccienoanus Gporodddexra"
wnu "HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

PU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue cnekrpa
pa3pexEeHHOT0 aTOMapHOIr0 BOJOpOa
¥ U3MEpeHHe MocTossHHOM Pundepra"

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ uCnoab30BaHUEM J103UMeETpa”
win "M3ydenue noriomienus oeTa-
YacTHUI] aJTIOMUHHEM"

PU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HEOaA
HEBOOPY>KEHHBIM TJIa30M C
HCTIOJIb30BaHNEM KOMIIBIOTEPHBIX
MIPIIIOKEHUH JJIsl OTIpeieTICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHEIC

bu6nmmoreka [IOK
https://m.eds00.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

bu6nmmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

bubmuoreka [JOK
https://m.edsoo.ru/1072021e
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152

co3Be3aus CeBepHOro noiyumapus u
spkue 3BE3a61" unu "Habmonenus B
teneckor JIyHbl, TUIaHeT, TyMaHHOCTEH
1 3BE3THBIX CKOTUICHUN"

O060011IEHNE U CUCTEMATU3AIIUS
3HaHUH. Ponb GU3MKU 1 acTpOHOMHHU B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM W 3TUYECKOH cepax
JIeITCIIHHOCTH YeIOBEKa

O00011IEHNE U CUCTEMATU3AIIUS
3HaHUi. Ponb 1 MecTO Qpu3uKHU U
aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOH
KapTHHE MHUpa

O00011IEHNE U CUCTEMATU3AIIUS
3HaHui. Ponb ¢usnueckoil Teopuu B
(hOopMUPOBAHUHU TIPEIICTABICHHIA O
bu3nYecKoil KapTUHE MUPA, MECTO
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABICHUNA O TIPUPOJIC
O00011IcHNE U CHCTEMATH3aLIHS
3HaHui 1Mo reMe "Kunemaruka"
O00011IEHNE U CUCTEMATU3ALIIUS
3HaHuM 1Mo reMe "Kunemaruka"
O0001IeHNEe U CUCTEMAaTH3aIHS
3HaHu# 1o teme " {unamuka"
O00011IcHNE U CHCTEMATH3aLIHS
3HaHuil no Teme "Cratuka TBEpIOro
Tena"

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

bubmuoreka [JOK
https://m.edsoo.ru/18f1917¢c

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

bubmuoreka [JOK
https://m.edsoo.ru/b032fc4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507

bub6nuoreka [JOK
https://m.edsoo.ru/2dfbafc5

bubmuoreka [JOK
https://m.edsoo.ru/3ccad82e¢




153

154

155

156

157

158

159

160

161

162

O00011IEHNE U CUCTEMATU3ALIUS
3HaHUU 10 TeMe "3aKOHBI COXPAHEHUs
B MexaHuke"

O00011IEHNE U CUCTEMATU3AIIUS
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

0O000111eHNE U CUCTEMATU3ALMS
3HaHui no teme "TepMonnHamMuKa.
TenmoBbie MamInHb"

O0001IeHNEe U CUCTEMAaTU3aIHS
3HaHUH 1o TeMe "ArperaTHble
cocTOoSHU BenlecTsa. ©a3oBEIe
nepexoasl"

O0600611IeHNE U CUCTEMATHU3AIUS
3HAHUH MO TeMe "DIEeKTPUIECKOoe
mmosne"

O00011IEHNE U CUCTEMATHU3ALIUS
3HaHu# 110 TeMe "lI1oCTOSHHBIN
ANEKTPUIECKUH TOK"

O00011IEHNE U CUCTEMATU3AIIUS
3HaHUi o TeMe "TOKHU B pa3IMUHbIX
cpenax”

0O000111eHNE U CUCTEMATU3ALMS
3HaHUH 110 TeMe "MaruutHoe noJe"

PesepBHbIii ypok. O600IIeHNE 1
CHCTEMATH3aLMs 3HAHUH 10 TEME
"DJeKTpOMarHuTHasE UHIYyKIUs"

PesepBHbIii ypok. O600IeHNE 1

bubmuoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6nmmoreka [IOK
https://m.edsoo.ru/ed440cal

bu6mmoreka [IOK
https://m.edsoo.ru/c63f7c10

bub6nuoreka [JOK
https://m.edsoo.ru/1d36b5b1

Bbu6mmoreka [JOK
https://m.edsoo.ru/3bf0def9

bubmuoreka [JOK
https://m.edsoo.ru/71453eeb

bu6nmmoreka [IOK
https://m.edsoo.ru/3d40077a

bu6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

Bbub6nuoreka [JOK
https://m.edsoo.ru/053e¢2248

bubmmoreka [JOK
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cucTEMATU3alUs 3HAHUM 10 TEME
"Mexanundeckue konedbanusg"

PesepBHbIil ypok. O600mIeHIE 1
cucTeMaTH3alys 3HaHUi 110 Teme
"DneKTpoMarHuTHbIE KosiebaHus"

PesepBHeIit ypok. O600ICHHE 1
cUcTeMaTHh3alys 3HaHHi 1o TeMe
"MexaHu4YeCKHE U JIEKTPOMArHUTHbBIE
BOJIHBI"

PesepBHEIit ypok. O600ICHHE 1
cUCTeMaTH3allHs 3HaHU# 110 TeMe
"OnTuka"

PesepBHbIii ypok. O600IeHNE 1

CUCTeMaTu3ala 3HaHI/Iﬁ I10 TCMC
"OcnoBer CTO"

PezepaHblil ypok. O0o001eHue u
cUCTEeMaTH3alMs 3HaHUH 110 TeMe
"KopmycKynsipHO-BOJIHOBOM Jyanu3m"

PesepBHbIil ypok. O600meHIE 1
CHCTEMAaTH3alMs 3HAHUH 10 TEME
"dus3nka atoma"

PesepBHEIit ypok. O600ICHHE 1
CHCTEMAaTH3aLMs 3HAHUH 10 TEME
"®du3nuka aTOMHOTO Sapa U
3JIeMEHTapHbIX YyacTull”

PesepBHEIit ypok. O600ICHHE 1
cucreMaTrusanus 3HAHHUHU II0 TEME
"SnemMeHTHI acTpopuzuku"

https://m.edsoo.ru/d6310bfd

bu6nmmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bub6nmoreka [JOK
https://m.edsoo.ru/52ad1603

bubmuoreka [JOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

bu6mmoreka [IOK
https://m.edso0.ru/905¢5¢ce0

bub6nmoreka [JOK
https://m.edsoo.ru/2bftb94c¢
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I[TPOTPAMME

170

16






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

o ®dusuka: 10-i knacc: yrimyo6ieHHbIN ypoBeHb: yueOHuk / B.A. KacbsiHOB. —
Mocksa: nipocsenienue, 2023
o ®usuka: 11-i kiace: yriy0seHHbI ypoBeHb: yueOHuK / B.A. KacbsiHOB. —

Mocksa: pocsenienue, 2024

METOJINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
o Ousuka. 11 knacc. Aunakruueckue maTepuaisl (0a30BbIH, yriyOIeHHBIN),
Mapon A.E., Mapon E.A.
e ®usuka. 10kmacc. Jlunaktuueckue Marepuaisl (0a30BbIH, YIi1yOJICHHBIH),
Mapon A.E., Mapon E.A.

e ®usuka. 10 kiacc. Yray0sieHHslil ypoBeHb. MeTouueckoe nocooue.
KacesnoB B.A., Biacosa N.T".

o ®dusuka. 11 kiacc. Yray6ieHHsli ypoBeHb. MeTouueckoe mocooue.
KacwesuoB B.A., Bnacosa N.T".
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/903/10

https://lesson.edu.ru/03/07

https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
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