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IMNOACHUTEJIBHAASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoOBHE cpeAHero oouero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHHUW M TpPeOOBaHUM 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€ TEMaTHUYECKHMX KOMIUIEKTOB M OOecledrBaeTcsi 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;

dbopMHupoOBaHE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTaTa MU3yuYeHUsS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 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 cootrBerctBun ¢ tpeboBanmsimu DPI'OC COO yriayOnéHHBI ypOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Pus3uka» Ha YpPOBHE CpEAHEro OOUIEro
oOpa3zoBaHusi BbIOMpaeTcs OOy4arolMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
00pa3oBaHMs IO CIIEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUII.

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. HayuHslil MeTo/] mo3HaHus U
METO/IbI UCCIICIOBAHUS (PU3UUECKUX SIBIICHUM.

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 HbproTOHA 111 MaTepraibHON TOYKHU.

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 KumneHue. Y aeiabHas
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.

DJIEKTpUUYECKUl TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
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 COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TeOorpapuu 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: pelieHUEe CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIUA,
napabosna, runep6osua, ux rpaduku U cBoiicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTophsl 1 X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonozua: mexannueckoe NBUKEHUE B KUBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl,
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, TOJIYITPOBOIHUKOBBIEC TPUOOPHI, 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, TEeCTEP-MYJIbTUMETD,
AIEKTPOABUTATENL 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 HW3MEHEHHS
MAarHUTHOIO MOTOKa.



[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 KOJIEOATEIIbHOM KOHTYDE.

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 NPOU3BOACTBE IIIEKTpodHEpruu. KymnpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPT UM B TIOBCETHEBHOM KU3HH.

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.

CpolicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEJIOMIICHUE,
noJigspu3aius, 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 PEIATUBUCTCKOM YaCTULIbl. 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. DHEPTUS 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.

[Toctynatel bopa. M3nyuenue u noriomnieHue (GOTOHOB MpU NEPEXOAE aToMa
C OHOTO YPOBHS DHEPIUU 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.

Connue. ConHeunasi akTUBHOCTb. McTouHuK 3Heprun CoHIA 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.

Wzyuyenue kypca ¢usuku yrayonéuHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu 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 OaTtapesi, CIIyTHUKOBbIC
IIPUEMHUKHY, SJIEPHAS SHEPTEeTUKA U SKOJIOTUUYECKUE ACIIEKTHI €€ pa3BUTHA.



[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 CUTYAIllUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YUEHOTO;

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 TMOBEJEHUE, CITOCOOHOCThH aTanTHPOBATHCS K
HOMOIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, 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 JPYTHMX, 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 MEXaHUYECKOW 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 COXPAaHEHMsSI UMIIyJIbCa U
MEXaHU4ECKOM JHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHS;

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 U1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH J[xoymsa—JIenna,
npasuia Kupxroda, 3akonsr @apajes 11st SJIEKTPOIIn3a);

OMHCHIBATh (PU3UYECKUE TPOLECCHl M SIBICHUS, HCIOIb3YysS BEITUYUHBI:
MEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JAaBJICHUWE, TOTCHUUAIbHAA DSHEPIrUsl, KUHETUYECKas
DHEPTUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHTEIHHOE
YCKOpEHUE, Cuila TKECTH, CWiIa YyIPYTrOCTH, CHJIa TPEHUS, MOLIHOCTb,
DHEPrusl B3aMMOJICHCTBUS Tena ¢ 3eMiI€d BONMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyroit gedopmMaluv MPYKUHBI, KOJUYECTBO TEIUIOTHI,
abCoJIIoTHasl TeMmIepaTypa Telia, paboTa 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 TOCJIEIOBATEIbHBIM 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
WCCIJICIOBAHNUS,

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 pe3ysbTaThl IOJYYEHHOM 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 IPyMIbl, PAMOHATIBLHO PacHpedesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLIEHMBATh BKIJIAJl KaXXIOrO U3
YYaCTHUKOB T'PYNIIbI B pEIEHUE pacCMAaTPUBAEMON MPOOIIEMBI;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Konrtpoabsnsie IIpakTnueckmue
n/n NPOrpamMMsbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl

Pasnea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI

1.1 Hay4nslii MeTOZ IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6

Pa3nea 2. MEXAHUKA

2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10 1
2.3 Cratuka TBEpAOro TENA 5 0
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Uroro no pazgeny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmonnnamuka. TennoBble MallIUHbI 20 1
13 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 |
' HePEXOIbI
Wroro no pazneny 49
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1

4.2 [TocTOsIHHBIN 3EKTPUYECKUNA TOK 24 1



4.3 Toxu B pa3nuyHbIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHA MTPAKTUKYM

5.1 OuU3NYECKUN TPAKTUKYM
Hroro no paszneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

54

16

16

10
170

16

16



11 KITACC

KoJunyecTBO yacoB DJIeKTPOHHbBIE
HanMeHnoBaHue pa3ie/ioB U TeM undposbie
Ne i/m P Kontpoabsnbsie IIpakTnueckmue (uubp )
NMPOrpamMMbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOIMHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 OneKTpOMarHuTHas MHIYKIHUS 13 1
Hroro no pasaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnuyeckue KonebaHus 10
2.2 DJIeKTpOMarHuTHBIC KOJIeOaHuUs 15
)3 MexaHn4yecKue 1 3J€KTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Ornrtuka 25 1
Htoro no paszneny 60

Pasnea 3. OCHOBBI CHEHI/IAJIBHOFI TEOPUU OTHOCUTEJIBHOCTHN
3.1 Ocuosel CTO 5 1

Uroro no pazgeny 5

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOU Ayain3m 15
4.2 dusuka aToma 5 1

dwu3uKa aTOMHOTO SApa U SJIEMEHTAPHBIX
YaCTHI]

4.3



Hroro no pazneny

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHThI aCTPOHOMHUU M aCTPOPHU3IUKU
Uroro no pazgeny

Pazznen 6. PU3HUECKHWI MPAKTUKYM

6.1 OU3NYECKUI TPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cucremaruszanus 1 00001menue

71 NpeaAMCTHOT'O COACPIKAHUA U OIIbITA

JeSITeILHOCTH, IPUOOPETEHHOTO PH
n3ydeHuu Kypca pusuku 10 — 11 knaccos

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

®dusnka — pyHIaMEHTAIbHAS HAyKa O
pUpoie

Hayusnblii MeTO IO3HAHUS U METOBI
UCCIICIOBaHMS (PU3NICCKUX SIBICHUI

DKCIepUMEHT U TEOpHUs B IPOLIECCe MO3HAHMS
npuposl. HabmroeHe 1 SKCiepiMeHT B 1
duzuke

Cnioco06s1 n3mMepeHus: GU3NIECKUX BEITHYUH 1

AOCOMI0THAS M OTHOCHUTEJbHAS IOTPEIIHOCTH
U3MEpPEHUH PU3NUECKUX BEIUUNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOU KApTUHBI MUPA, B IPAKTUYECKOU
NEeATEIbHOCTH JII0JICH

Mexannueckoe nemxkenue. CucremMa oTcyera.
OTHOCHUTENBEHOCTE MEXAHUUECKOTO IBMIKEHUS. 1
[Ipsimast 1 oOpaTHas 3a7ja9l MEXaHUKHU

Pannyc-BekTop MatepualibHOM TOYKH, €T0
MPOEKIUU Ha OcU KoopAuHaT. Tpaekropus.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT
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11

12

13

14

15

16

17

18

19

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'paduueckoe onucanne paBHOMEPHOTO
IPSIMOJIMHEVHOTO JIBUKECHUS

CnoxxeHue nepeMeneHnii U CKopocTei.
Pemenue 3amau

HepaBHomepHoe nuxeHue. MrooBeHHas
CKopocTh. Yckopenue. [Ipamonuneitnoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

I'padnueckoe onucanue NpsIMOIUHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoboaHoe majzeHue. Y cKkopeHrue cBOOOHOTO
najeHusl. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpaPuKu

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

KpuBonmnueliHoe aBuxkenue. JBuxeHue 1o
OKPY’KHOCTH. YTJIOBasl U JMHENHAsI CKOPOCTb.
Ilepuon u yactota. L{eHTpOocTpeMUTEIbHOE 1
IIOJIHOE YCKOPEHHUE

KonrponsHas padora no teme "Kunemartuka"
[IepBsiif 3akoH HbroTona. MHepmanbHbie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH ['anunes. Hemnepuuanbusie
CHUCTEMBI OTCUETa

Cwuna. PaBHOzelicTBy01Ias cuia. Bropoit
3akoH Herorona. Macca

Bzaumopeiicteue ten. Tpernit 3akoH
HeroTona
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23

24

25

26

27

28

29

30

31

32

[Ipunun cyneprio3unuu cuil. Pemenue 3amau
Ha MpUMEHEHNE 3aKOHOB HproTOHA

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTb IPABUTALIMOHHON U
MHEPTHOM MacChl

Cuna TSHKeCTH U YyCKOpPEHHE CBOOOIHOTO
naJIcHAs

JIBixkeHne HeOECHBIX TeJ U UX
UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa
Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIbI CUI TPEHUSL.
JIBM>KEHHE B )KUAKOCTHU U Ira3e ¢ y4ETOM CHJIBI
COINPOTHBIICHUS CPEJIBI

Jasnenue. I'napocraruueckoe JaBieHUE.
Cunia Apxumena

AbcomoTtHo TBeproe Teino. [ToctynarensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tela
MOMEHT CHJIBI OTHOCHTEIBHO OCH BPALICHHUS.
[Tneqo cuiel

CnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTn Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tea. Bus
paBHOBECHS

Pemenue 3anau

KonTtponbHas pabora mo teme "J{uHamuka.
Cratuka TBepaoro rtena"

NMnynec MaTepualbHOW TOUYKH, CUCTEMBI
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36

37

38

39

40

41

MaTepHualbHbIX TOUEK. LIeHTp Macc cucteMsl
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUU
LIEHTpa Macc

HNmnynsc cuibl 1 ”BMEHEHHUE UMITYJIbCA TENA.
3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE
NBIDKECHHE

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
[IpencraBieHue o COXpaHEHU MOMEHTA
UMITYJIbCA B IICHTPAIBHBIX MOJIAX

Pemenue 3agag

PaGora cuibl Ha MaTOM U HA KOHEYHOM
nepemenienun. ['padpuueckoe npeacrapneHue
paboThI CHJIBL. MOIITHOCTE CHIIBI

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON YHEPTHH
MaTepUaIbHOU TOUKH

HOTGHHI/IEL]'H)HBIG 1 HCIIOTCHLMAJIbHBIC CHUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

TpeTbst KocMuydeckast CKopocTh. CBsi3b pabOTHI
HENOTEHIUAIbHBIX CUJ C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTHH
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHnue bepHyum 11 uacaIbHON
KUAKOCTU

KontpomnbHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
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52
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54

55

Pa3BuTue npencraBieHuid 0 mpupoe
ter1oTel. OcHOBHBIE nonokeHuss MKT.
Huddy3us. BpoyHOBCKOE TBUKCHHE
CtpoeHue ra3000pa3HbIX, KHUIKUX U TBEPIBIX
Ten. XapakTep IBUKEHUS U B3aUMOJECHCTBUSA
YaCTUII BEIIECTBA

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KonnuectBo BemectBa. [TocTosiHHAS
ABoraapo

Temneparypa. TeroBoe paBHoBecue. [llkana
Ilenscus

Pemenue 3amau

HNneansHelii ras. 'a3oBble 3aKOHEI
YpaBHenue Menzaeneesa-Knaneiipona.
Pemenue 3amau

AOGcomoTHas Temnepatypa. 3akoH JlanpToHa
M3omporiecchl B naealibHOM Trase ¢
IMOCTOSHHBIM KOJIMYECTBOM BEIICCTBA
I'paduueckoe npeacrapneHne U30MPOIIECCOB:
U30TepMa, U30X0pa, u300apa

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

CBs13b a0COIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHUYECKON CUCTEMBI CO CpEIHEN
KMHETHUYECKOM 3HEepruei mocTynaTeIbHOro
TEIJIOBOI'O ABMOXKCHHS €€ YaCTUII

O0001IeHre 1 cCUCTEMATU3ALNS 3HAHUHN 110
teMme "OcaoBel MKT"
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60

61
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64
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Konrtponsnas padora o Teme "OCHOBBI
MKT"

TepMoauHamMuyeckas cucrema. 3ailanue
BHEIIHUX ycsoBuil 1t T/L cuctemsl.
Breninue v BHyTpEeHHUE TapaMeETPBHI.
ITapamerpser T/] cuctemsl kak cpegHue
3HAUECHMS BEIUUYHH, ONMMCHIBAIOIIMNX ¢& Ha
MHKPOCKOITHMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.
CamonpowusBoibHas penakcanus T/] cucremsl
K TEIJIOBOMY PaBHOBECHIO

Mopaenb naeanbHOTO ra3a B TEPMOIUHAMUKE.
VYcioBus IPpUMEHUMOCTH ATON MOJEITH

VYpasuenne Menneneesa-Kitaneiipona u
BBIPAKECHME Il BHYTPEHHEN SJHEPIUHU

Bripaxenue a1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 MJI€aJIbHOIO Ta3a.
KBazucraTnueckue u HeCTaTUUECKUE
IPOLIECCHI

DnemMeHTapHasi paboTa B TEPMOAMHAMHUKE.
Brruncnenue pabotel o rpaduky mpoiiecca
Ha pV-nuarpamme

Temonepenaya kak cnoco0 U3MEHEHUs
BHyTpeHHeH sHeprun T/l cuctemsr 6e3
COBEpIICHHS paOOTHI

KOHBGKHI/I?I, TCIUIONPOBOJHOCTD, NU3JIYUCHUC

KonnuectBo Tenmnotsl. TemnoéMKocTs Tena.
VY enpHas 1 MOJIIpHAs TEINIOEMKOCTH
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BCIICCTBA. yl[GJIBHaﬂ TCIUIOTAa CropaHusd
TOIIJIMBA

Pacuér komuecTBa TEIUIOTH IPU
TETUIonepe1aue

[Tonstue 06 annadatHom mporecce. [lepBorit
3aKOH TCpMOI[I/IHaMI/IKI/I

KonugectBo TemnoTs! u paboTa Kak Mephbl

U3MeHeHUs BHyTpeHHeH sHepruu T/1 cucremsl
BTopoii 3aKk0H TepMOJIMHAMUKY JJIsI
PaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
HeobpaTumocTs IpUpOIHBIX IPOIECCOB
[Tpuniuner geiictBus TermnoBbix MamuH. KIT
MakcumansHoe 3Hauenue KII/I. [ukn Kapuo
Penrenue 3amau

OKOJIOTHYECKHE aCIICKThI UCIIOIb30BaHUS
TEIUIOBBIX JABUTaTesek. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIECH Cpeabl

Pemenue 3amau

O0o001IeHrEe U CHCTEMATH3aLHs 3HAHUH 110
teme "Tepmonunamuka. TemmoBbie MamuHb"
KonrtponsHas pabota o teme
"Tepmoannamuka. TemioBble MalIuHbL"

[TapooOpa3oBaHue M KOHJICHCAIIHS.
Hcnapenue u xumnenue. Y qenbHast TEIIOTa
napooOpazoBaHHS

HaCI)IHIGHHI)IG 1 HCHACBIIICHHBIC IT1aPhI.

KadecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUSA HACBIMICHHOTO Iapa OT
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TEMIIEPATYPhI, UX HE3AaBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIEepaTypbl KUIICHHS OT IaBJIEHUS B
KUAJIKOCTH

BnaxHocTs Bo3ayxa. AOCOMOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Penrenue 3amau

TBépnoe teno. Kpucramnnueckue u
aMmopdHbIe TeNa. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

[InaBnenue u kpucrammzanus. Y geibHast
TerutoTa masneHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTshkenue u
cxarue. Casur. Moayns FOunra. Ilpenen
yopyrux aedopmaruii

TemnnoBoe pactIMpeHne KUIKOCTEeH U TBEPABIX
TeJ. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM
YacTUI[ BELIECTBA

[IpeobpazoBanue 3uepruu B (ha30BBIX
nepexojax

YpaBHeHHEe TEIIOBOTO OamaHca
Pemenue 3agag

[ToBepxHOCTHOE HaTsKeHue. KanwspHsle
ABJIeHUs. JlaBieHe 1o HCKPUBIEHHOU
IIOBEPXHOCTBIO )kuKocTH. Popmyia Jlamnaca

O0001eHre 1 cUCTEMATU3ALNS 3HAHUHN 110

TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEpexoas”
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KonrtponbHast pabora no Teme "ArperatHsie
cocTosiHuUA BellecTBa. Pa3oBble NEPEXOAbI"

DIIeKTpU3anus Tell U €€ MPOSABICHUA.
Dnektpuyeckuii 3apsia. /[Ba Buna
3JIEKTpUYECKUX 3apsaaoB. [IpoBogHukH,
JIUBJIEKTPUKU U MOy ITPOBOAHUKHI

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi. 3aKOH
COXPAaHEHHUs IEKTPUYECKOTO 3apsia
B3anmopenicteue 3apanoB. Toueunsle 3apsiabl.
3axoH Kynona

Pemenue 3amau

Dnektpuueckoe nose. Ero neiictBue Ha
JNEKTPUYECKUE 3aPsI/IbI

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[Ipo6usrii 3apsia. JInauu HapPsHKEHHOCTH
3neKTprudecKkoro nosst. OqHOpoIHOE
3JIEKTPUYECKOE TI0JIE

[ToTeHIManbHOCTB AIEKTPOCTATUYECKOTO

mos. Pa3zHocTh NMOTCHIUAJIOB U HAIIPSKCHUC

[ToTenmanpHast YHEPTUS 3apsiia B
aNeKTpocTaTuyeckoM noJje. [loTennuan
ANEKTPOCTATHYECKOTO OIS

CBs13p HaNPSKEHHOCTHU MOJISL U Pa3HOCTH
MOTEHIUAJIOB 715 DJIEKTPOCTATUYECKOIO OIS

[IpuHIMIT CynIEepIo3UIUKU IIEKTPUIECKUX
oJIen

Penrenue 3anau

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
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113

114
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116

3apsHKEHHON cephl

[Tosie paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsHKEHHON
0OECKOHEYHOM MIOCKOCTH

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHUS 3apsAI0B

JIMBIEKTPUKHY U ITOJIYIIPOBOIHUKU B
JIEKTPOCTATUYECKOM I10J1€

Konaencarop. D1eKTpoEMKOCTh
KOHJIEHCATOPA. DIEKTPOEMKOCTb INIOCKOTO
KOHJICHCAaTOpa

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB

ITocnenoBaTrensHOE COeAUHECHUE
KOHACHCATOPOB

DHeprus 3apsHKeHHOTO KOHJIEHCaTopa
Pemenue 3amau

JIBrbKeHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM TOJIe

Pemenue 3agag

O06o0011eHre U cucTeMaTr3alys 3HaHUN 10
TeMe "OneKkTpuueckoe nosue"
KoHnTposnbHas paboTta mo teme
"Onektpuyeckoe nose"

Cuia Toka. [TocTossHHBII TOK. Y CIIOBUA
CYyLIECTBOBAHUSA MOCTOSTHHOTO
3JIEKTPUYECKOI0 TOKa

Hcrounuku Toka. Hanpsixenne nu 9/1C
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3akon Oma 111 ydacTKa LEIu.
DIIEKTPUUYECKOE CONTPOTUBIICHHE

3aBUCHUMOCTB COITPOTUBIIEHUS OJHOPOIHOTO
IIPOBOJHMKA OT €T0 JJIMHBI U IUIOIA U
MIOTIEPEYHOI0 CEUYEHUS

VY 1enpHOEe CONPOTUBIICHUE BEMIECTBA.
Penrenue 3amau

ITocnenoBarenbHOE, MapajlIeIbLHOE,
CMEIIAHHOE COEIMHEHNE ITPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX
ueneii. [Ipasuna Kupxroda

Pemenue 3agag

Pa6ora anexrpuueckoro Toka. 3akoH Jxoyiis

—Jlenna
Penrenue 3anau

MomHOCTh 37EKTPUYECKOro Toka. TemnoBas
MOIIIHOCTD, BBIJIENIsIeMasi Ha PE3UCTOPE

Pemenue 3amau

OJ1C u BHyTpEHHEE COMPOTUBIICHHE
MCTOYHMKA TOKA

3akoH Oma AJis MOJTHOM (3aMKHYTOM)
AIEKTPUUECKOMN LENH

Penrenue 3anau

MomnHoCTh UICTOUYHHUKA TOKA

Kopotkoe 3ambikanue

Konnencarop B 11enu NoCTOSIHHOTO TOKa

Pemenue 3amau

b et e e
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Pemenue 3amau no teme "IlocToSHHBIH
AJIEKTpUYECKUI TOK"

Penrenue 3anad mo treMe "I1ocTOSHHEIN
3JIEKTPUYECKUNA TOK"

Pemenue 3amau nmo teme "IlocToAHHBIH
INEKTPUYECKUH TOK"

O06o0011eHNEe U CUCTeMAaTH3aIMs 3HAHUH 110
teMme "[1oCTOSAHHBIN 2eKTPUUECKUN TOK"

Kontponbhas padota mo teme "IlocTossHHBIN
3JIEKTPUYECKUNA TOK"

DneKTpruyecKasi MPOBOAMMOCTD PA3IMYHBIX
BEUIECTB. DJIEKTPUUECKHUM TOK B MeTaIIax.
CBepXIpoBOAMMOCTD

DNEKTPUUECKUH TOK B paCTBOpPax M paciiiaBax
JIEKTPOJINTOB. 3aKoHbl Dapazes 1
JNEKTPOJIN3a

OneKTpuYecKuid TOK B raszax. [lnasma
DnexTpuuecKkuil TOK B Bakyyme. BakyymHbie
PUOOPHI

DNEKTPUUECKUN TOK B MOIYTIPOBOJHUKAX
[TomynpoBoIHUKOBBIE TPHOOPEI

®duznyeckuil NpakTUKyM 1o teMe "M3mepenne
CWJIBI TOKA Y HATIPSDKEHUS B TICTIH
MIOCTOSTHHOTO TOKA MPH MOMOIIIY aHAJIOTOBBIX
1 U (POBBIX U3MEPUTEIBHBIX PUOOPOB" WIIH
"3HAaKOMCTBO ¢ ITU(POBOIL TabopaTopueii Mo
busuke. [Ipumeps! n3mMepeHus: GU3HIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX
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TAaTYUKOB"

®u3nyecKuil mpakTUKyM 1o teme "M3yuenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIBIO 1
oTpezieNieHust MTHOBEHHOM ckopocTu"

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUS IPU MPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JBH)KEHUH 110 HAKJIOHHOM
miockoctr'" mnn "UccienoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JIBUKEHUU"

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUSI CBOOOTHOTO TaJIeHUs" WIH
"N3ydeHue nBUKEHUS Tea, OpOIIEHHOTO
TOPU30HTAIIBHO"

®uznyeckuil npakTukyM no teme "N3yuenue
JBUKEHMSI TeJIa 110 OKPY>KHOCTH C
MIOCTOSIHHOW 110 MOJTYJIK0 CKOPOCTBIO" MITH
"HccnenoBaHre 3aBUCUMOCTH MEPHOJIA
oOpallieHns KOHUYEeCKOT0 MasiTHUKA OT €ro
napameTpoB"

®usznyeckuil mpakTuKyM 1o teme "M3mepenue
PaBHOACHCTBYIONIEH CUJIBI TIPU ABUKECHUH

OpycKa 1o HAaKJIOHHOM MIIOCKOCTU" WU

"[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH 1
BpPEMEHH JIBIKEHUS OpycKa 1Mo HAKIOHHOM

IUIOCKOCTH Ha 33JIaHHOE PacCTOSIHUE OT €r0

Macchl"

Du3nyYeCcKuil MPaKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,



152

153

154

BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM
oOpasiie, oT ux aeopmarun" win "M3ydenue
JIBUKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkui 610K"

®usnueckuil NpakTukyM 1o teme "M3mepenue
KOX(pPUITUEHTA TPSHHUS 110 BETHUUHE
YII0BOT0 KO3 PHUIMEHTA 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue nBUKEHUS
OpycKa 10 HaKJIOHHOH IJIOCKOCTHU C
nepeMeHHbBIM KO3 OUIIMEHTOM TPEHUS" WK
"N3yuyeHue IBM>KEHUS rpy3a Ha Baly C
TpeHueM"

®u3nYeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUl paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
nnu "KoHCTpyrnpoBaHUe KPOHIITEHHOB U
pacu€t cun ynpyroctu" wnu "N3yuenue
YCTOMYMBOCTHU TBEPIOTO TEJa, UMEIOILErO
101/ OTOPHI"

®usznyeckuil mpakTuKyM 1o teme "M3mepenue
MMITyJIbCa Tejia 0 TOPMO3HOMY MyTH" WIIH
"M3mMepeHue CUITbl TATH, CKOPOCTU MOJIEIH
AIEKTPOMOOUIISI U MOIIHOCTH CHJIBI TATH" WK
"CpaBHEHHE U3MEHEHUS UMITyJIbCa TeJa C
umnyJjscoM cuibl" uinm "HcecnenoBanue
COXpaHEHHUS UMITYJIbCA IPU YIPYTOM
B3aumoeiicteun" i "M3amepenue
KUHETUYECKOM SHEPTUU Tella TI0 TOPMO3HOMY
nytu"
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®uznyeckuil npakTukyM no teme "M3yuenue
U30TEPMHUYECKOTO TpoIiecca (PEKOMEHI0BAHO
UCTIONIb30BaHUe MUPPOBOI Taboparopun)"
i "M3ydenne u30xopHOro nporecca’ uiu
"N3yuenue n3obapHOro mporecca’ win
"IIpoBepka ypaBHEHUS] COCTOSTHUS"

duznyeckuil NpakTUKyM 1o teMe "M3mepenne
YACIBHOU TEIJIOEMKOCTH" UITH
"UccnenoBanue mpoliecca OCThIBAaHUS
BemecTsa" win "MccienoBanre agnabaTHOroO
nponecca" unu "M3ydeHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI U TEMIIEPATYPbI KUTICHUS
JKugkocren"

®u3nyecKkuil mpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEW UCTIapEHUsl )KUAKOCTEH"
win "M3Mepenne yneabHON TerIOTh
raBieHus abaa" win "M3yueHue cBOKMCTB
HaChIIIEHHBIX NapoB" win "N3mepenue
a0COMIOTHON BIQXKHOCTH BO3/IyXa U OILIEHKA
Macchl apoB B nomenieHun". 3smepenue
KOX(pUITUEHTA TOBEPXHOCTHOTO HATSKCHHUS

Du3nYeCcKuil MPaKTUKYM 10 TEME
"HabmroieHue npeBparieHus: 3Hepruu
3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
u3nmydeHus ceeroanoaa’ wiu "Mzydenue
MPOTEKAHUS TOKA B LEIH, COAEPKAIIEH
KoH/IeHcaTop" unu "Pacnpenenenue pa3HoOCTH
MOTCHITUAIOB (HAIMPSDKEHUS) TIPH



159

160

161

162

163

164

165

NI0CJIE0BATEIBHOM COEIMHEHUH
KOH/IEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM M0 TEME
"HccnenoBanne cMEIIaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3MepeHue yieabHOro
COIPOTUBJIEHUS IIPOBOJIHUKOB' WIIN
"HccneagoBaHue 3aBUCUMOCTH CUIBI TOKA OT
HaTPSKEHUS 1S JIAMITBl HaKaTuBaHUs "

Du3nYeCcKuil MPaKTUKYM 10 TEME

"Habmonenue snextponuza” unu "M3mepenue

3apsiia OAHOBAJIEHTHOTO HOHA" WU

"HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS 1
TEPMOPE3UCTOPA OT TEMIEpPATyphl" WK

"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH

nuona"

PesepBHeIit ypok. O6001IeHNHE U

cUCTEMaTHU3alMsl 3HAaHUM 110 TeMe 1
"Kunemaruka"

PesepBHblit ypok. O6001IeHNE U
crcTeMaTH3alus 3HaHui 1mo teme " {lnunamuka"

PesepBHbIif ypok. O6001eHIE 1
cucTeMaru3anys 3HaHuH 1Mo Teme "CraTuka 1
TBepaoro rena"

Peseprubliil ypok. O6001IeHNE U

CHUCTEeMaTH3aIus 3HAHUH 110 TeMe ""3aKOHbI 1
COXpaHEHHUs B MEXaHUKE"

PesepBHelil ypok. O6001IeHNHE 1

cucreMarusanus 3HaHui no treme "OCHOBBI 1
MOJICKYJIIPHOKMHETHUECKOUN Teopun"



PesepBHeIit ypok. O6001IeHNHE U
166 cHUcCTeMaTH3alus 3HaHUHN 110 TEME 1
"Tepmonnnamuka. TermioBble MaTUHbL"

PesepBHblit ypok. O60011IeHNE U
167 cucTeMaTH3alys 3HaHUH 10 Teme |
"ArperaTHble cocTosiHUS BemecTBa. da3oBbie

nepexonl"

PesepBHbIif ypok. O6001eHIE 1
168 CHUCTEMAaTHU3alMsI 3HAHUH 110 TEME 1
"Onexrpuueckoe noiue"

Peseprubliil ypok. O6001IeHNE U
169 cucTeMaTn3alus 3HaHUi 10 TeMe 1
"IToCTOSIHHBIN JIEKTPUUECKUN TOK"

Peseprubliil ypok. O6001IeHNE U
170 cucreMartuzanus 3Hanui mo treme "Toku B 1
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16



11 KITACC

Ne
n/n

11

12

Tema ypoka

B3aHMOHCﬁCTBHe IIOCTOSIHHBIX MAarouToB U
MIPOBOJAHHUKOB C TOKOM. MarHuTHoe 1moie.
I'unoTeza Ammnepa

Bekrop MmarautHOM nHAYKIMH. [IpuHnmn
CyNEpIO3UIIMM MArHUTHBIX MoJer. JInnun
MAarHUTHON UHIY KLU

MarauTtHoe 1oJje MPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amrnepa, e€ HanpaBJIE€HUE U MOYJIb
Pemenue 3agau

[Ipumenenue 3akoHa AMrepa.
DIeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBICHUE U MOJTYJIb.
JIBr>keHUE 3apsKEHHOM YaCTHUILIbI B
OJIHOPOJHOM MAarHUTHOM TI0JIE

Pemenue 3amau
Pa6ota cwbl Jlopeniia
Pemenue 3amau

MarauTHOE 10JIE B BEILIECTBE.
deppoMarHeTHKH, Mapa- u AMAMarHeTHKU

OcHOBHEBIE CBOICTBA (heppOMarHeTHKOB.
[Ipumenenne peppomMarHeTHKOB

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenue 3amau mo treme "Marauraoe moie"
Pemrenne 3agad mo reMme "MargutHoe 1mosne"

SIBiIEeHUME DIIEKTPOMArHUTHOW UHAYKLWH.
[Torok BekTOpa MarHUTHOM MHIYKIIUU

O/1C unnykuuu

3aKOH AJIEKTPOMATHUTHON UHAYKITUU
®dapanes

Buxpesoe anexrpruueckoe nose. Toku Pyko
OJIC MHAYKIMYU B IBHOKYIIIMXCS
MIPOBOJTHUKAX

Pemenue 3agau

[TpaBuio Jlenia

WNuayxktuBHOCTD. KaTylllka MHAYKTUBHOCTH
B LIETIH ITOCTOSIHHOT'O TOKa

SABnenne camonnpykuuu. J1C
CaMOMHIYKIINH

BHCpFI/Iﬂ MAarauTHOTI'O ITOJIA KaTYIIKH C
TOKOM. BHCKTpOMaFHI/ITHOG I10JIE

Pemenue 3amau

O0o001IeHre ¥ cucTeMaTH3alis 3HAHUH 110
Teme "DneKkTpoarnHamMuKa"

KonTponbhas pabota no teme
"OnexkrpoaguHamMuka"

Konebarensuas cucrema. CBOOOIHEIE
Kosiebanus. ['apMoHnYeckue KonebaHus

Kunemarunueckoe u JUHAMHWYECCKOC
OIIMCaHHEe KojJeOaTeNbHBIX JBHKECHUH



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuyeckoe onucanue. BeiBon
JMHAMUYECKOTO ONMCAHUS TAPMOHHYECKUX
KOJICOaHHUH M3 X SHEPTETHYECKOTO U
KHHEMATHYECKOTO OTTMCAHHS

Awmmutyna u asza xonebaHuit

Ilepuon u yactora xkosnebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOIeOaHUNA
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJHBIX KOJI€OaHUH TPY>KUHHOTO
MasiTHUKA

3aryxatomue kojiebanus. Boinyk1eHHbIC
kosneOanus. Pezonanc

ABToKoneOaHus

Pemrenue 3agau

Ypok-koHpepeHmus "MexaHndeckue
Kos1e0aHusl B My3bIKaJIbHbIX HHCTPyMEHTaXx"
O0600611eHre U cucTeMaTu3alus 3HaHu| 110
teMe "MexaHunueckue koneOaHus"
DeKTpOMarHuTHbIE KOJIeOaHUs.
KonebaTenbHbIN KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY AbI
3aps/ia KOHJIEHCATOpa ¢ aMIUTATYA0U CHJIBI
TOKa B K0JIEOATEIIbHOM KOHTYpE

3aKOH COXpaHEeHHsI SHEPTUHU B U1€aTbHOM
Kose0aTeTbHOM KOHTYpE

3aryxaromue JIeKTpOMarHuTHbIE

KoJjieOaHus. BeIHy K IeHHbBIE
ANEKTPOMAarHUTHBIE KoeOaHus



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

IIepeMeHnHBIH TOK. Pe3uctop u koHAEHCaTOp
B LICTIA [IEPEMEHHOI0 TOKa

KaTYH_IKa HHAYKTHBHOCTHU B LCITN
NEPEMECHHOT'O TOKA

3axon OMa 1 IEKTPUUYECKOM Lenu
MIEPEMEHHOTO TOKa

MOIHOCTB IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUECHUE
CWJIBI TOKA Y HAIIPSKEHUS

Pe3oHaHC B asieKkTpryeCcKOM Lenu
Pemenune 3amau

WneanbHeblif TpancdopmaTop.
[TpousBoacTBO, TIepenavya u noTpedieHue
JIEKTPUYECKON S3HEPTUU

DKOJIOTHYeCKHE PUCKU IIPU TIPOU3BOJICTBE
asieKTposHepruu. KyiabTypa ucnonb3oBaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KHU3HU

Pemnrenue 3agau
Pemenue 3amau

O0o001IeHre U cHCcTeMaTU3alus 3HaHUH 110
TeMe "DJeKTpOMarHuTHbIe KojieOaHus"

Mexanndeckue BOIHBL. XapaKTEpUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3BYKa

Wnudpas3syk u ynerpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKaAIOLIEN Cpelbl



57

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3amau

DJIEKTpOMarHuTHbIE BOJHBI. M3yueHue
AIEKTPOMArHUTHBIX BOJIH

OHeprus EKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

[ITkana 31€KTPOMArHUTHBIX BOJIH.
[IpumeHeHne 3JIeKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY

[TpuHIMIBI paAMOCBSI3U U TEIEBUCHHUS.
Paauonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKpYyXKaroleil cpeibl

Kontponbnas padota no teme "Konedbanus
Y BOJIHBI"

Cgert. 3aKOH MPSIMOJIMHEIHOTO
pacnpoCTpaHEHUs CBETA

Pemenue 3amau Ha MMPUMCHCHUC 3aKOHA
HpHMOJ’IHHCI’IHOFO pacnnpoCTpaHCHUs CBETa

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

[Ipenomiienne cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIBbHBIN I10KA3aTelb IIPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTPAKECHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

Pemenue 3aa4 Ha MPUMCHCHUC 3aKOHOB
OTpaXXCHUA U NPCIIOMJICHHUA CBCTA

Xop nydei B mpusme. Jlucnepcus cera.
CrnoxxHbll cocTaB Oenoro cBera. L{peT



69

70

71

72

73

74
75
76

77

78
79
80

81

82

&3

84
85

86

JInn3bl. @OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JINH3BI

[TocTpoenue n3o00pakeHUH B JIMH3aX U UX
cucTteMax. YBEJIMYECHHE JIMH3bI

Pemenne 3amau Ha nocTpoeHue
M300pakeHUH, MOTy4YaeMbIX C IIOMOIIBIO
JIVH3

I'ma3 xkak onTuyeckas cucTema

Pemenue 3amau. [Ipenensr npuMeHUMOCTH
Te€OMETPHUECKON ONTUKH

CKOpOCTb CBETa U METO/IBI €€ U3MEPEHUS
Jlucnepcus cBera
Wutepdepennms cBera

KOFGpCHTHBIe WCTOYHMKHU. Y CIIOBHUS
HaGJIIOIIeHI/ISI MaKCMMyMOB U MUHUMYMOB

Pemrenue 3agau
[Tpumenenune uHTEpHEpEeHIINN
Hudpakuus cBera

JudpakimonHas pemeéTrka. Y cioBue
HaOJIIOICHNUS TIIaBHBIX MAaKCHMYMOB

Pemenue 3amau

HOHCPGLIHOCTI) CBCTOBBIX BOJIH.
[Tonspuzanus ceera

Pemenue 3amau
CBeTOBBIC SBJICHHS B IPUPOJIC

0O06001IeHME ¥ cUCTEMAaTU3aLUs 3HAHUI 1O
Teme "OnTuka"
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88

89

90

91

92

93
94
95
96

97

98

99
100

101

Konrponsnas padora no teme «OnTuka»

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKU U
MIPUHIIUIT OTHOCUTEIbHOCTH

[ToctynaTel ciennaIbHON TEOPHUU
OTHOCUTEIBbHOCTHA

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[TpeobpazoBanus Jlopenma. YcinoBue
MPUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAILlCHHE JIJINHBI

OHeprus U UMILYJIbC PEISITUBUCTCKON
YaCTHULBI

CBsI3b MacChl € SHEPTUEH U UMITYJILCOM
PEASATUBUCTCKOM YaCTULIBI. DHEPTHUS TIOKOS

PaBHOBECHOE TEMIOBOE U3ITyUYEHUE

3akoH cMmenienus Buna

I'mmore3a M. Ilimanka o kBaHTax. ®OTOHBI
DHeprus U UMIyasc GoToOHA

®otorddext. OnpiTer A. I'. Cronerosa.
3akonsl Gororddexra

VYpaBHenue DiinmmreitHa 11 Gorodddexra.
"Kpacnas rpanuma" ¢potorddexra

JlaBiienue ceera. OnwiTel [1. H. JIeOenena
BonHOBEIE CBOHICTBA YaCTHII

Bounsl ne bponnsa. /[nmuHa BosHbI e
Bpoiins u pazmepsl 06J1aCTH TOKAIU3AIHH
JBHKYILIEUCS YaCTULIBI

—_—
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104

105
106

107

108

109

110

111

112

113

114

115

KopmyckyisipHO-BOJIHOBOM yann3m
Judpaxius 371eKTpOHOB Ha KpHcTaIax
Crnenuduka n3MepeHuii B MUKpOMHUDE.
CooTHoleHNs1 HEoNpeAeIEHHOCTEN
['eitzendepra

Pemenue rpaduyeckux 3anay

Pemenne pacy€THbIX 3a1a4

KonrtponbHas padora no Temam: "OCHOBBI
CTO", "KoprycKyJIIpHO-BOJIHOBOM
nyanuzm"

OmnbITHI 110 UCCIIEAOBAHNIO CTPOEHUS aTOMA.
[Tnanerapnas Mmozaens aroma Pezepdopra
IToctynater bopa

Bunel criektpoB. CeKTp ypOBHEN 3HEPTUU
aToMa BOopoza

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHUE
cBeTa

Jlazep

Hyxnonnas monens sinpa I'eitzenbepra-

WBanenko. 3apsia 1 MacCoBO€ YUCIIO AJpa.
3oTomnwl. PagnoakTuBHOCTE

3aKOH paJlu0aKTUBHOrO pacmnajaa. CBolcTBa
WOHU3UPYIOLIETo u3iydeHus. Biausaue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.
Jo3zumerpus

DHeprus cBA3M HyKJIOHOB B siipe. SnepHble
cunbl. Jledekt Maccol siapa. SAnepHbie
peakuu. SAnepupie peakTopsl. [IpoGiaemsr



116

117

118

119

120

121

122

123

YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTrM4€ECKHE aCleKThl Pa3BUTHS 1€pHON
SHEPTeTUKU

Meroapbl perucTpaluuu U UCCIeA0BaHUS
3JeMEHTapHbIX YacTull. OyHaaMeHTalIbHbIE
B3aUMOJCHUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mo enu. KBapk-riatooHHast MOJEIb aJpOHOB

®duzuka 3a npeaenamu CTaHAapTHOU
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EMUHCTBO pU3MuecKoil KapTHHBI
Mupa

DTarnbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
O0OBACHEHHS TIPUPOABI KOCMHUUECKHUX
00BEKTOB. MeTOIbI aCTPOHOMHYECKHUX
HUCCIIEIOBAaHUU

COBpCMCHHLIG OIITHYCCKHUE TCICCKOIIBI,
PaJIMOTEIIeCKOITbI, BHEATMOC(EpHAs
aCTPOHOMHUS

Bun 3Bé3anoro Heb6a. Co3pesnus, spkue
3Bé3IU>I, IIJIaHEThI, UX BUAUMOC JBHMXXCHUC
Conneunas cucrema. Connue. ConHeyHas
akTUBHOCTbH. VicTounuk sHepruu ConHia u
3BE3D

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "crniekTpanabHbINA Ki1acc —
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125

126

127

128

129

130

131

132

CBETUMOCTE"
3Be3 bl IIaBHOM MOCIEN0BATEILHOCTH

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
HpeI[CTaBHeHI/ISI 0 HpOI/ICXO)K,Z[eHI/II/I nu
sposmronuu CoytHIIa M 3BE3[,. DTalbl )KU3HA
3BE3/T

Muneunsiii [1yTe — Hama 'anaxkruka. Tumnst
raJlakTuK. YEpHBIE ABIPBI B AIpax rajJakTHK

Bcenennas. Pacuimpenue Beenennoid. 3akoH
Xab66mna. Teopus bombiioro B3psiBa.
PenukToBoe u3nyueHue

MacmrabHas ctpykTtypa Beenennoil.
MeraranakTuka

Hepeménnsie npobaemMbl aCTPOHOMUU

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanre MarHUTHOT'O I10JIS
IMOCTOSSHHBIX MAarHUTOB' WJIH
"UcciaenoBanune CBOHCTB
¢beppomarnerukos" wnu "HccrnenoBanue
NENUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa” niu "HU3ydenne
3aBUCHMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
uu "OnpeneneHne MarHUTHOW WHIYKUIUA
Ha OCHOBE U3MepeHUsl cuiibl Ammepa”

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
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134

135

136

137

138

139

AJEKTPOMArHUTHOM UHAYKIUU'" WIN
"OnpeneneHre HHAYKIUU BUXPEBOTO
MarduTHOro 1moJjs"

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue sBI€HNUA CaMOUHIYyKIUN"
i "COopKa MOJIENH 3JIEKTPOMArHUTHOTO
resepartopa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nepruoaa CBOOOIHBIX
Kos1e0aHU{ HUTSIHOTO U TPYKHHHOTO
MasTHHKOB"

OU3NYECKUI TPAKTUKYM 10 TEME
"[IpeobpazoBaHue YHEPTUHU B IPYKUHHOM
MasiTHUKe"

@uU3HYECKUI NPAKTUKYM 110 TEME
"MccnegoBanue NepeMEHHOrO TOKa Yepe3
IIOCJIEIOBATENIHO COECIMHEHHBIE
KOHJICHCATOP, KaTylIKy U PE3UCTOpP" Uin
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOI0 TOKa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yuyeHue mapameTpoB 3ByKOBOW BOJIHBI"

@u3HYECKU MPAKTUKYM 110 TEME
"U3mepenue nokasaresns npeaoMICHUS
crexna" wim "[lomydenue n3oopaxxeHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JJUH3BI"
@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BElLIeCTBa (Ha mpUMepe
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141

142

143

144

145

xKuakux 1uH3)" unu "M3mepenue
(OKYCHOTO PacCTOSTHUS PACCEUBAIOIITIX
uH3"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTEphHEepeHIINH
U moJisipu3anuu ceera'

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMITYJIbCa U SHEPTUHU
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nocrosinuou [limanka Ha
OocHOBe uccnenoBanus pororddexra" nnm
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHus"

OU3NYECKUI TPAKTUKYM 10 TEME
"MccnegoBaHue ciekTpa pa3pekeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEpPEHUE
noctosiHHoM Punbepra"

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanne paainoakTUBHOTO (OHA C
UCIONIb30BaHUEM J03UMETpa" WiH
"N3yueHue noraouieHus 6eTa-4acTuil
amfoMuHIEM"

OU3NYECKUI TPAKTUKYM 10 TEME
"HaOmroneHus 38€30H0T0 HeOaA
HEBOOPY>KEHHBIM TJIa30M C UCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUITIOKESHHUM JIS
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147

148

149

150

151

152

OTIpeieNICHUS TIOJIOKEHUS HEOeCHBIX
O00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyiapus u sipkue
3BE3 61" miu "HaOuroieHus B TEIECKOIT
JIyHBI, I1aHET, TYMAHHOCTEH U 3BE3THBIX
CKoIieHui"

O0001IeHNE U CHCTEMATH3aLHs 3HAHUIA.
Posb pus3uku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COIMAIBHON M ATHYECKOH cdhepax
NEATEIIbHOCTH YeJIOBEKa

O06o0mieHre 1 cucTeMaTu3aIys 3HaHuH.
Posnb 1 MecTo (pU3HUKHU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06o011ieHne 1 cucTeMaTu3alus 3HaHuH.
Ponbe ¢pusuueckoit Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3NIECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTHHBI MHPA B
00IIeM psTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTaBICHUN O PUPOLEC

O0001enne ¥ cCUCTEMATH3AIM 3SHAHUH 110
TeMe "Kunematnka"

O0001IeHrEe U CUCTEMATH3AIMs 3HAHUH 110
TeMe "Kunematnka"

O06o0011IeHrEe U CHCTEMATH3ALMs 3HAHUI 110
teme "JIluHamuka"

O0001eHne ¥ CUCTEMATH3AIMS 3SHAHUH 110
teMe "CraTtuka TBepAoro rena”
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O06o0uieHre 1 cucTeMaTu3alus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHHs B MEXaHUKe"

O06o01IeHne 1 cucTeMaTu3alys 3HaHuH 1o
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

O000111eHE U CUCTEMATHU3aIMsl 3HAaHUH 110
teme "Tepmonnnamuka. TernaoBbie
MaIIuHEe"

O06o0muIeHne U cucTeMaTU3aIus 3HAaHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble nepexobl"”

O000111eH1E U cUCTEMATHU3AIMs 3HAHUH 110
TeMe "DieKkTpudeckoe noie"

O06o01ieHne ¥ cucTeMaTu3alys 3HaHuH 1o
teme "[1oCTOSIHHBIN 3eKTpUYECKUid TOK"

O06o0muieHne 1 cucTeMaTU3aIus 3HAaHUH 110
teMe "Toku B pa3nuyHbIX cpeaax”

O00011eHrEe ¥ cucTeEMaTU3alus 3HAHUHI 11O
TeMe "Marautaoe noie"

PesepBubIil ypok. O6001IeHIE 1
CHCTEMAaTH3aIMs 3HAHUH 110 TEME
"DeKTpOMarHuTHas UHIYyKLIUs"

PesepBubIil ypok. O60011eHIE 1
CHCTEMATHU3ALM 3HAHUI 10 TeEME
"Mexaunyeckue xonedanus"

PesepBHbIiil ypok. O6o0IeHHE 1
CUCTEMAaTH3aIHs 3HAHHUIA 110 TeMe
"DneKTpOMarHuTHeIE KoeOanus"
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PezepBHblil ypok. O000mIeHnE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYeCcKue U 3JIEKTPOMarHUTHbIE
BOJIHBI"

PezepaHblil ypok. O0o0mIeHne 1

cucreMaru3alg 3Hanuii mo teme "Onruka’

PesepBubIil ypok. O6001IeHIE 1
cucTeMatusanus 3Hagui mo treMe "OCHOBEI
cTO"

PesepBubIil ypok. O60011eHIE 1
cucreMaTrmui3anus 3HAHUHU II0 TEME
"KopnyckyasipHO-BOJTHOBOM Ayain3m"

PesepBHblitl ypok. O6o0IeHHE 1
cucTeMaTu3alus 3Hanuii mo reme "dusuka
aroma"

PezepHblil ypok. O0o01eHne 1
cUcTeMaTu3anus 3HaHui o reme "dusnka
aTOMHOTO s1/1pa U 3JIEMEHTAPHBIX YaCTHLL"

PesepBubIil ypok. O6001IeHIE 1

cucTeMaTH3alus 3HaHUH 1o Teme
"OnemeHTh! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka (B 2 yactax), 10 knace/ I'ennenmreiin J1.O., bBynarosa A.A.,
Kopuunber W.H., Komkuna A.B.; nox penakiueii Opiora B. A., O0mectBo ¢
orpaHuYeHHON 0TBeTCTBEHHOCThIO « BMHOM. JlaGoparopus 3HaAHUI;
AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenue

» ®usuka (B 2 yactax), 11 knace/ I'engenmreitn J1.O., bynatoa A.A.,
Kopuunses U.H., Komkuna A.B.; mox pegakuueii Opiosa B.A., O0miecTBo ¢
orpaHu4eHHon oTBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHUI»;
AxuuonepHoe odmectBo «M3aarensctBo «lIpocBenienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

» denepanbHas pabouas nporpamma | dusuka. 10-11 kiaccsl (6a30BbIi YPOBEHB);
» ®usuka. 10 kiace. CamocrosiTenbHble U KOHTpOJIbHBIE padoThl. EptoTkun E.C.,
Eprorkuna C.I'. (2018, 96¢.)

» ®usuka. 10-11 kimaccer. [loypounoe mianupoBanue K yaeOHUKY MskuiieBa
I'.41., byxosuesa b.b. u nip. - IlTunos B.®. (2013, 128c.)

» ®uzuka. KoHTposb 3HaHUH, yMEHUHN U HaBBIKOB ydamuxcs. 10-11 kiaccsl.
3abotun B.A., Komuccapos B.H. (2008, 64c.)

» ®msuka. 10 kimace. Terpanp mist maboparopusix padot. [TapdhentreBa H.A.
(2012, 48c.)

» ®usuka. 10 kiace. [Toypounslie pa3paboTku K yueOHuky Msikuiesa ' 4. -
Caypos [0.A. (2015, 272c.) e+ Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITEILHbIE
pabotsl no ¢usuke. 10 kinacc. I'pomiesa O.M. (2012, 192¢.)

» Coopnuk 3aga4 o pusuxe. 10-11 knaccel. 'pommea O.U. (2015, 208c¢.)

» Gusuka. 3amaunuk. 10-11km. PeimkeBuy ALIL (2013, 192c¢.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

» bubmmoteka [{OK https://m.edsoo.ru

» OenepalibHBI UHCTUTYT MEarorTHIecKux u3Mepenuit https://fipi.ru/
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