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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 ¢u3MKe Ha YypOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBateabHOM mporpammsl, npeacraBieHHbIX B PI'OC COO, a Takxke
c yu€tom enepanbHOi paboyeil mnporpammbel BocnuTaHus W KoHuenuuu
npenofaBaHus yueOHoro mpenMera « Pu3nka» B 00pa30BaTENbHBIX OpraHU3AIHIX
Poccuiickoit @enepaiinu, peaqu3yoX OCHOBHbIE 00pa30BaTeIbHBICTIPOTPAMMEI.

[Iporpamma no gu3suke omnpenenseT 00s3aTeNbHOE MPEAMETHOE COJIEp KaHHeE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUEHUS TEM U Pa3feiioB
y4eOHOTO mpeaMera ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro IIpollecca, BO3PACTHBIX OCOOEHHOCTEN  O0Yy4YaroIIHUXCH.
[Iporpamma mo @u3uke Aa€T MPEACTABICHHE O ILENsIX, COAEp’KaHWU, OOIIeH
CTpaTreruu OOy4yeHUs, BOCHUTAHMsS U pPa3BUTUS OOYyYAIOUIUXCA CpPEACTBaAMHU
yueOHoro npenmMera «Pu3nkay Ha yriryoJEHHOM YpOBHE.

N3yuyenne kypca ¢GU3MKH YriIyOJEHHOTO YPOBHS MO3BOJIAET pPEaIn30BaTh
3aj1au NpOo¢EeCCUOHANBHON OpPUEHTAllMU, HAIPABJIECHO HA CO3/IaHUE YCIOBUH UIs
MPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUS 00pa3oBaHUS B
OpraHu3alMsIX Mpo(ecCHOHATBHOTO O0pa30BaHMs 10 PA3NHYHBIM  (U3ZHKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUAIbBHOCTSIM.

B nporpamme no ¢pusuke onpenenstorcs iIaHUpyeMble pe3ysbTaTbl OCBOSHUS
Kypca (QuU3MKA Ha YpPOBHE CpEIHEro OoOmero oOpa3oBaHMs: JUYHOCTHBIC,
MeTanpeIMeTHbIe, MpeaMeTHbie (Ha  yriayonéHHoMm  ypoBHe).  Hayuho-
METOJ/IOJIOTUYECKON OCHOBOM i pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM U TPEAMETHBIM pe3ysibTaTaM O0Oy4YaroIlUXcsi, OCBOMBILIUX
nporpaMmy 1o ¢hu3MKe Ha YPOBHE CPeAHETO 0011ero 00pa3oBaHus Ha yriayoJIéHHOM
YPOBHE, SBJISIETCS] CACTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma no (pu3uke BKIHOYAET:

IJIaHUPYEMBIE PE3YNbTaThl OCBOCHUS Kypca (PU3NKHU HAa Yri1yOlIEHHOM YPOBHE,
B TOM YHCJIE IPEMETHBIE PE3YJIbTAThI 110 TOAAM 00yUYEeHHUS,;

conepxkanue yuyeoHoro npeameta « Du3nkay mo rojgam 00ydeHusl.

[IporpaMmma 1o ¢Qu3uKke HMEET NPUMEPHBIN XapakTep U MOXET ObITh
MCIOJIb30BaHa YUUTENIAMU (DU3UKU JIJIS1 COCTABJICHUS CBOMX PA0OUUX MPOrPaAMM.

[TporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENCH U
OPEeIOCTaBIsET BO3MOXHOCTH ISl  peaiM3alliil  pPa3IMYHbIX METOAMYECKUX
NOJIXO/I0B K TMpernojaBaHui0 (U3MKU Ha YrIyOJIEHHOM YPOBHE MpH YCIOBUU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAepKaHUsSI Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJBI, BBICTyMHas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cUCTEMOOOPaA3yIOLIHil
JUI €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHWH, HM3ydaeMbIX XUMHUEH, OHOJOTHEH,
¢usnueckoit reorpadueir w actpoHommuel. Vcmonb3oBaHWE W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpEeNenuyio XapakTep U OypHOe pa3BUTHE
Pa3HOOOpPAa3HBIX TEXHOJIOTUH B Cepe SIHEPTETUKU, TPAHCIIOPTA, OCBOEHMSI KOCMOCA,
MOJIy4YEHHUsI HOBBIX MaTepUajoOB C 33JaHHBIMH CBoWicTBaMu. M3ydenue ¢Gu3nKu
BHOCHUT OCHOBHOH BKJIaJ B ()OPMUPOBAHHME €CTECTBEHHO-HAYYHON KapTHUHBI MUpa
oOyuaroierocsi, B JOpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJl TO3HAHMS
IPU BBITIOJHEHUH UMHU YUYE€OHBIX UCCIIE0BAaHUM.

B ocHOBY Kypca (pu3MKH1 Ha ypOBHE CPEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pAI UIEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIMUIIBI €70 IOCTPOCHHUS.

Hoesa uenocmmuocmu. B COOTBETCTBHM C HEU KypC SIBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMNPOCHI KJIACCUUECKOM, TaK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pU3MKH
o0beUHEH BOKpPYr (Qu3MuecKux Teopuil. Benymmm B Kypce sBisercs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BELIECTBE U
noJIe.

Hoea cymanumapuszayuu. EE peanuzanus mnpeanosiaraeT HMCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
(u3HKHU C pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU
Y 3KOJIOTUYECKUMHU MPpoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc duzuku yriyOoa€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN W3YyYEHHBIX TEOPUH M 3aKOHOB. Ilpm 3TOM paccmaTpuBaroTcs Ha
YpOBHE OOUIMX MPEJCTAaBICHUNA W COBPEMEHHBbIE TEXHUYECKHE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea »3konocusauyuu peanusyeTcss MOCPEACTBOM BBEIEHHS 3SJIEMEHTOB
coJiepKaHusl, MOCBALIEHHBIX 9KOJIOTUYECKUM ITPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHBbl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a Takke O0OCyX AeHUs mpodsiem
paloHaIbHOIO IPUPOIOTIOIB30BAHUS U HKOJIOTUYECKOM 6€30MacHOCTH.

OcBoeHue cofiepkaHusi IporpamMmsbl 1o (U3HUKE JOIHKHO OBITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3TUX
OPUHIIMIIOB 0a3UpyeTcsl Ha UCIOJIb30BaHUU CaMOCTOSITEIbHOTO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyrolero (akropa ydeOHoro mporecca. s yrayOaéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEJIBHOTO YYEHHYECKOIO JKCIIEPUMEHTA,



BKJIFOYAIOIIETO (POHTAIBHBIE YYCHUYECKHUE OIBITBI TPH HW3YYEHWH HOBOTO
MaTepuaia, JabopaTopHbie padOThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3anuu GU3NUecKoro MpakTukyma. B mepBom ciiydae nmpakTUKym
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, aubO Mocjae MEPBOTO M BTOPOTO
MOJIYTOJIMH B KaKIOM M3 3THX KJIaccoB. BTopoii cocob — 3To mHTErpanus padboT
MPaKTUKyMa B CHUCTEMY J1abOpaTOpPHBIX pabOT, KOTOPHIE MPOBOISTCS B IMPOIIECCE
u3ydyeHus: paszzaena (temsl). [Ipu 3TOM mon paboTamu mpakTHKyma IOHUMAETCA
CaMOCTOSTENIbHOE  MCCIIEJOBAaHUE, KOTOPOE TMPOBOJUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/1a €3 MOIIAroBOM HHCTPYKIIUH.

B mporpammMe mo ¢usmke cucTeMa YYCHHYECKOTO OSKCIEPHUMEHTA,
7a00paTOPHBIX padOT W MPaKTHKyMma MPEACTABICHA €AWHBIM TepedHeM. Bribop
TEMaTHUKH JJII 3TUX BHJIOB YYCHHUYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30oBaTEIbLHOTO MPOIEcca UCXO/ISl U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIaJICHHE OOYYAOIMIMMHUCS YMEHUSMH TIPOBOJAUTH TIPSAMBIE W KOCBEHHBIC
U3MEPCHHUsI, WCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYWH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEJIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHue yeNsieTCs PEIICeHUIO PAaCUETHBIX M KaYeCTBEHHBIX 3a/1a4.
[Tpu sTOM M1 pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 33]]a4M C SIBHO 3aJaHHOM
1 HESIBHO 33JIaHHOHN (DU3UICCKON MOCIBIO, TTO3BOJISIONINE PUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOIO0 pasfeia Kypca, TaKk U HHTETpUpPys
NpUMEHEHHUE 3HAaHUN U3 Pa3HbIX pa3aenoB. JJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
ABJISIFOTCSL  3aJlaHus Ha OOBICHEHHE/Npe/ICKa3aHue TMPOTeKaHusi (HUIUIECKUX
SIBJICHUW W TIPOILIECCOB B OKPY’KAlOIEH >KU3HM, TpeOyrolue BbiOopa Ppuznueckoit
MOJICIH JUTSI CHTYaIliX TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO Ipoliecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpeIHEr0 00IIero 00pa3zoBaHus JODKEH U3Yy4aThCsl B YCIOBHUAX
npeaMeTHoro kabuHetra. B kaOuHere (QuU3NKU JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHUE ISl BBIMIOJTHEHUS YKa3aHHBIX B MpOrpamMme Mo
bu3HKe YYCHUYECKUX OTBITOB, TAOOPATOPHBIX PA0OT U pabOT MPAKTUKYMa, a TAKKe
JIEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JleMoHCTpalinoHHOE 000pyJIOBaHUME (QOPMHUPYETCSI B COOTBETCTBUM C
NPUHIIUIIOM MHWHUMAJIBHON  JOCTaTOYHOCTH M 00ECIIeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMme M0 (PU3MKE KIFOUYEBBIX JEMOHCTPAIMA IS
WCCJICIOBAHMSI  M3yYaeMbIX  SBJICHMA W  TIPOIECCOB, OMIMPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlaGopatopHoe 00O0OpyJI0OBaHHE [JII YYEHUYECKUX MPAKTHUYECKUX padoT
dopMHpyeTCS B BHJAEC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIeYMBaeTCsS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaThudecKne KOMIUICKTHI
1a60paTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TIEISIMU U3Y4YCHHUST (DU3UKH B OOIIeM OOpa30BaHHUM SIBIISIOTCS:

dbopMHupoBaHrE WHTEpPECA U CTPEMIICHHUS OOyUYaIOIIMXCA K HAyIHOMY
M3YYCHHUIO TPUPOJbI, pa3BUTHE HX HWHTEIUIEKTYaJdbHbIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAaHUA W (popMUpOBaHHE
UCCIIENOBATEIBCKOTO OTHOLIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOCHHSI MaTepUu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (U3HUUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O poiau (GU3UKU IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax  Oyayuier
npoeccCHOHaNbHON JESITENBHOCTH, CBSI3aHHBIX C (U3MKOM, TMOJArOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTrKeHre ATUX 1ieNield 00eCreuynBaeTCsl pelieHueM CIIEIYIOMMX 3a7a4 B
npo1iecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

NpUOOpETeHNE CUCTEMbI 3HaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAs  MEXaHWKy,  MOJIEKYSIpHYIO  (PU3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS
bu3UYECKUX SIBICHUNW B TMPUPOJAC U JUISl TPUHATHUS MPAKTUYECKUX PEIICHUM B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3TMIHBIX 33]1a4 C IBHO 3aJJaHHON (PM3UIECKOM
MOJIENIbIO, 3ajlay, TMOJPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHue (HU3UUECKOM
MOJIEIH, aJeKBAaTHOM YCIOBUSIM 3aJadyd, B TOM YHCJIE 3aJad HHXECHEPHOTO
XapakTepa;

MOHUMaHuEe (UUYECKUX OCHOB W TIPHUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MTPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIAZICHUE METOJaMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
¢u3nUecKuX OKCIEPUMEHTOB, aHalIW3a W HUHTEpIpeTanuu  uHpopmaiumy,
ONpeIeNICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpoheCcCHOHATBHON NESITEILHOCTH, CBSI3aHHON
¢ (hU3UKOI.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yriayOnéHHBIN ypOBEHb
n3ydeHuss ydeOHoro mpenmera «Du3uka» HA YpPOBHE CpPEIHETO OOIIETo
oOpa3zoBaHusi BbIOMpaeTcs OOYy4YaIOIIUMUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
00pa3oBaHus MO CHEUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOPUII.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIIO).

[Ipemyaraempiii B mporpamMme 1o (GU3MKE MEpeueHb Ja0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MPOBEACHHUS J1a0OpPaTOPHBIX pabdOT ¥ OMBITOB € YYETOM HMHAWBUAYATHHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/BI.

®duzuka — pyHIaMeHTallbHAs Hayka o mpupoje. HayuHsblil MeTo/1 MO3HaHUS U
METO/Ibl UCCJIEIOBAHUS (PU3UYECKUX SIBJICHUU.

DKCnepuMEeHT U Teopus B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3mepeHus (GU3UYECKUX BEIWYUH (AHAJIOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHW  QuU3MYECKHX BeNWYUH  (aOCONIOTHasT |
OTHOCHTEIIbHAS).

MonenupoBanue (pU3NICCKUX SBICHUNA W TPOIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPJIOE TEJIO, UcATbHAS KUIKOCTh, UCANbHBIN ra3, TOUYCUHBIN 3apsi).
['unoresa. ®uznveckuii 3aK0H, TPAHUIIBI €ro MpuMeHUMOCTH. Dusndeckas Teopusi.

Pons u Mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUICCKOM JCSITCIBHOCTH JTIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

N3mepenne cuibl TOKa U HAPSDKEHUSI B TIETTH ITOCTOSHHOTO TOKA TIPH TTOMOTIN
AQHAJIOTOBBIX M IIU(GPOBBIX H3MEPUTEIBHBIX MPHUOOPOB.

3HaKOMCTBO ¢ U(poBoH J1aboparopueit no ¢usuke. [Ipumepbr n3mMepenus
(GU3UYECKUX BETMYUH TPH TOMOIINA KOMITHIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHne. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBMIKCHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a7ja4l MEXaHUKH.

Pamnyc-BekTop MaTepWalbHOH TOYKH, €T0 TPOCKIMM Ha OCH CHUCTEMBI
KOOpJHUHAT. TpaeKTopusi.

[lepemenienue, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepPHAIbHOW TOYKH, WX IMPOCKIMM Ha OCH CHUCTEMBI KOODPJWHAT.
CrnoxeHue nepeMenieHui U CI0KeHue CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MIPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS M ITyTH MaTepUaIbHOM TOYKH OT BPEMEHH U UX
rpauKu.

CBobOonmHOe majeHUe. YCKOpeHHE CBOOOMHOTO majeHus. JIBKeHHE Tea,
OpOIIICHHOTO IO yIJIOM K TOPHU30HTY. 3aBUCHUMOCTH KOOPJIWHAT, CKOPOCTH H
YCKOPEHHS MaTEPHUAIILHON TOYKH OT BPEMEHHU U UX IPaPHUKH.



Kpusonunennoe npmxenue. [[pmkeHne MaTepuaibHON TOYKU OOKPYKHOCTH.
VYrnoBas u  sMHeWHas  ckopocth. Ilepuog u  dyacrtora  oOpauieHHs.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTedbHOE (TaHT€HIIMAIBHOE) U TMOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIHAIOMETP,
JBUYKEHUE CHAPSI0B, IEIHBIE, IIECTEPEHYATBIE U pEMEHHBIE ITEPEJauH, CKOPOCTHBIE
TUDTHL.

Jemoncmpayuu.

Mogenbs cuCTEMBI OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CniocoObl HcclieTOBaHuUs ABUKEHUM.

Nnmoctpanys npeneabHoro nepexoaa U U3MEPEHNE MITrHOBEHHON CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUN € UCTIOJIb30BAaHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPHA30HTANIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUU MO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME ITyTeH, TPAEKTOPUIA, CKOPOCTEN IBUKEHHSI OJTHOTO ¥ TOTO K€E Tela
B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHHMS C LIEJIBIO OINPEACIIEHUS MIHOBEHHOM
CKOPOCTH.

N3mepenre yCKOpEeHHs MpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MajacHus (pexoMeHI0BaHO
UCIIOJIb30BaHue ITU(PPOBOI TabopaTopun).

N3yuenue nBuxKeHUs Teaa, OpPOIIEHHOTO TOpU30HTaNbHO. [IpoBepkarunoressl
O MpPsMOU IMPOIOPLUHUOHAIBHON 3aBUCUMOCTU MEXAY JAJIbHOCTBIO IIOJETA WU
HA4YaJIbHOW CKOPOCTHIO TEJIA.

N3ydenne IBMKEHUS Tela IO OKPYKHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NepuoAa OOpallleHUsi KOHUYECKOTO MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HrprooTona. MuepumanbHble cuctembl otcuéra. [IpuHiumn
otHocuTenbHOCTH ["anmunes. HewHepuuanbHble cUCTeMbl OTCYETa (OmpeeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoi 3axkoH HeroTOHA 111 MaTepranbHON TOYKHU.

Tpernii 3akoH HprO0TOHA [ MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PAaBUTAMOHHON H
WHEPTHON MaccCBhl.

Cuna TsKeCTH. 3aBHCHMOCTh YCKOPEHHUSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHEThI W OT reorpaduyeckol MHUPOTHL. J[BHkeHUe
HEOECHBIX Tell U UX cIyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, mBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenne. Criia Tp€HHS CKOJIbKEHUS U CUJIa TPEHUSITOKOS.
Koaddunment tpenns. Cuna conpoTUBICHUS IPU ABUKEHUU TEJIa B )KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBUKEHUSI.

Hasnenue. ['mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHH4ecKkne YCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaOnronenue nBHKEHUS TNl B MHEPUHUAIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenne aByxX HMIMHAPOB WM IIAPOB Pa3HOM MACCHI C OAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPUUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CWI C
MTPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHNE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO chil, BOSHMKAIONIUX B PE3YJIbTATE B3aNMOICUCTBUS TEN.

HN3mepenune macc 1o B3aMMOJIEMCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpEeHHOM MOIBEME U HAJCHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopuvie padbomaol, nPaKmuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUN OpycCKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBIKEHHSI Opycka 1o
HAKJIOHHOW IIJIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, OT UX AehopMariiH.

N3yueHnne OBWKEHUS CHCTEMBI TEN, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON depes
JIETKUM OJIOK.

N3mepenne ko3 HUIMEHTa TPEHUS 10 BEJIHYUHE YIIIOBOTO Kod(h(HUIMeHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanue nBrxeHHs: Opycka MO HAKJIIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHS.

N3yuenune nBukeHns rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpAOe Teno. [locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpIOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrioxeHne cuil, IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsokecT Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HEyCTONYMBOE, O€3pa3TuyHOE PAaBHOBECHE.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

Y cioBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

UccnegoBanne ycinoBHil paBHOBECHS TBEPAOTO Tela, HMEIOMIETO OCh
BpALLCHHUS.

KoncTpynpoBaHne KpOHIITENHOB U PACUET CUJI YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOLIETO IIJI0MIAIb ONOPBI.

Tema 4. 3aKkonvl coxpanenus 6 Mexanuke.

Nmnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIbHBIX TOUeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBUKEHUHU LEHTpa Macc.

NMnyibe CHITBI M1 I3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHHE.

MomMeHT umItysibca MaTepUAIbHOM TOUYKH. [IpecTaBieHne o cCoXxpaHeHUH
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX MOJISIX.

PaboTa cunbsl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npecTaBieHue paboThl CUITBI.

MOIIHOCTB CUIIBI.

Kunerndeckass sHeprusi marepuainbHOW TOYKH. Teopema 00 M3MEHEHUH
KUHETUYECKOU SHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE M HENOTEHUMAJIBbHbIE CWIBL. lloTeHnmanbHas sHeprus.
[ToTennmanbHas >Heprust ynpyro nedopmupoBaHHOU NpyxkuHbl. [loTeHManbHas
SHEPrus Tella B OJJHOPOIHOM I'paBUTALIMOHHOM noJie. [loTeHmansHas sHeprus Tena
B TPABUTAIIMOHHOM II0JI€ OAHOPOJHOIrO Iapa (BHYTpM M BHe mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CHUJI C ©3MEHEHHEM MEXaHWYECKOW SHEPrUuu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS MEXaHUYECKOW IHEPTUU.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHynmn 17 WMIOCAUIBHOM >KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN YHEPTUH.

TexHu4yeckre yCTpOWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KONIEP, MPYKUHHBINA TUCTOJIET, TMPOCKOI, (PUT'YypHOE KaTaHWE HAKOHbKaX.

Jemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOITHOCTH CUJIBL.

W3meHeHue 3Hepruu Teia Npyu COBEPILICHUH PaOOTHI.

B3auMHbIe npeBpalieHusi KHHETUYECKON Y MOTEHIUAIbHON SHEPTUN IIpU
JNEWCTBUU Ha TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Npu CBOOOTHOM MaJCHUHU.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

N3mepenne nmimyibca Tea 1o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSATU, CKOPOCTH MOJIETH 3IEKTPOMOOUIST U MOLIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUU.

N3mMepeHne KHHETHYECKON YHEPTHUH TEJIA [0 TOPMO3ZHOMY ITYTH.

CpaBHeHHE U3MEHEHUs MOTEHLUAIbHONW YHEPTUH MPYKUHBI C pabOTOM CHIIBI
TPEHUs.

Omnpenenenve pabOThI CUJIBI TPEHUS TPU JABMKEHUU Tejla MO HAKIOHHOMN
TJTIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka U TEpMOJIMHAMUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU meopull.

OcCHOBHBIE TOJIOKEHUSI MOJEKYIsApHO-KuHeTndecko teopun (MKT), wnx
onbITHOE 000cHOBaHue. Jluddysus. bpoyHoBckoe nBrkeHne. XapakTep JIBHKCHUS
Y B3aUMOJECHCTBUS YaCTHI] BelIeCTBA. MoOJenu CTPOEHHUs ra3oB, KUJIKOCTEU U
TBEPJBIX TEI U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pazMepel MoJekyn (aromoB). KosmuecTBo BemecTsa.
[TocrostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJIEUCTBYIOT JPYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcontoTHas
teMriepatypa (mkaia temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJCaNbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p MEXIy JaBICHHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HACAIBHOIO Ta3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW YHEPTUEl OCTYIATEIbHOTO TEIIOBOIO JBHKEHUS €€ YACTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MOJyYeHNEe HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBU>KEHUS YaCTHUIl BEILIECTBA.

Mojens OpOyHOBCKOIO JBUKEHHUSL.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JTBUKECHHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa LlTepHa.

[IpuTskeHnEe MONEKYI.

Mopnenn KpUCTaJUIMYEeCKUX PEMIETOK.

HaGntonenue u uccienoBaHue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

HccnenoBanne 1mponecca YCTaHOBIIEHUS TEIUIOBOIO PAaBHOBECUSA IIPU
TEII000MEHE MEXKTy TOpsiYeit U XOJIOHOM BOJOM.

N3yyeHne H30TEpPMUYECKOrO Mpouecca (PEKOMEHJOBAHO MCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30XopHOTO Mporecca.

N3yuenue n3obapHOro nporecca.

IIpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T/[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIA
TEPMOJIMHAMHUYECKONW CUCTEMbI. BHelHne u BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEHUE 3HAYEHHUSI BEJINUNH, OIKCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpou3BOIbHAS — peslaKcalus
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopenp Ha€anpHOrO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHHMA:
ypaBHeHue Menneneepa—Knaneiipona u BbIpaKE€HHE Ui BHYTPEHHEM SHEPIUU.
VYca0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kasg KOHLEHTPALUs YacTHULl, BBICOKHE
TEeMIEpaTypbl. BelpaxkeHue 11l BHYTPEHHEW SHEPTrUA OJJHOATOMHOTO HUJIEAJIBHOTO
rasa.

KBazucrarnueckue U HECTaTUYECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npolecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIuH
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnyectBo Temorel. Temno€MKOCTh Tena. YAenbHas M MOJISIpHas
TEIUTIOEMKOCTH BEHIeCTBA. YpaBHeHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacu€r kommMuecTBa TEIIOTHl mpu Temionepenaye. I[lonarue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3aK0H TEpMOANHAMUKA. BHYTpeHHs1s Heprusa. KosimuecTBo TennoTsl
u paboTa Kak Mepbl HM3MEHEHHS BHYTPEHHEH SHEpPruh TEePMOJAHMHAMHUYECKOU
CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMMKHA JUII PaBHOBECHBIX IIPOLIECCOB: 4YeEpPE3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJHUT
eIMHCTBEHHAas afnabara. AOCOJIIOTHAs TeMIeparypa.

BTopoii 3aKk0H TEpMOAMHAMUKY JJIsI HEPABHOBECHBIX ITPOLIECCOB:HEBO3MOKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIO0IHOTO Tela K 0oyiee HarpeToMy 0e3 KOMITEHCallun
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[TpuHnMIb! nercTBUs TemoBbix MamuH. KIT/I.

Makcumanbnoe 3Hauenue KIIJI. [{ukm Kapao.

DKOJIOTUYECKHUE ACTIEKTHI MCIOJIB30BAHUS TEIUIOBBIX ABUrareneil. TeruioBoe
3arpsi3HEHHE OKPYKArOIIe Cpeibl.

TexHuuecknue yCTpONCTBA M TEXHOJOTHYECKUE TMPOIECCHl: XOJIOIUIbHUK,
KOHJUIIMOHEp, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiau, MnapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KHUX TEMIEPATyp, YTWIM3aLHs «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHMEM TEIUIOBOTO HAcOCa, YTHIIM3AUsl OMOOPTaHMYECKOTO TOIIIUBA JJIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHH.

Jemoncmpayuu.

W3meHeHue TeMiepaTypbl Ipu aquadaTuyecKoM pacIiupeHHH.

Bosnymnoe orauso.

CpaBHEHHE yAEIBbHBIX TEIJIOEMKOCTEN BEILIECTB.



CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPIHH.

HccnenoBanue aguadbaTHOro mpoliecca.

KoMmbroTepHble MOIENN TETUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3yyeHne B3aMMOCBSI3H SHEPTHUH MEKMOJIEKYJIIPHOTO B3aMMOJEHUCTBHUS U
TEMIIEpaTypbl KAMIEHUS KUIKOCTEH.

Tema 3. Acpezammnuie cocmoanusa eeujecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kuneHue. Y aeapHasTeroTa
apooOpa3zoBaHUsI.

HacpiuienHsle M HeHachbllleHHble mnapbl. KadecTBeHHass 3aBHCHMOCTH
IJIOTHOCTH U IABJICHHSI HACBIIIIEHHOTO TIapa OT TEMIEPATYPbI, UX HE3AaBUCUMOCTb OT
00bEMa HACBILIEHHOrO Mapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIMEHUS OT JIaBJICHUSB
KUIKOCTH.

BnaxHocTh Bo3nyxa. AOCONIOTHASI U OTHOCUTEIbHAS BIa’KHOCTb.

Tsépnoe teno. Kpucrannmueckue u amop¢Hblie Tena. AHU30TPONHS CBOHCTB
KpuctauioB. [lnaBneHuwe w Kpuctamiuzanus. YAejbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedopmaruu TBEpaOro Tena. Pactsxenue u cxxarue. Casur. Moayns FOHra.
[Ipeaen ynpyrux aepopmaruii.

TermnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuiMpeHre. AHrapMOHHM3M TEIUJIOBBIX KOJIEOaHNUI YaCTHUI] BEUIECTBA KaK MPUYHUHA
TEIJIOBOTO PaCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEprun B a30BbIX MEPEXOaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(dduimeHT MOBEpXHOCTHOIO HATSKEHHMS.
Kanunnsipusie siBneHus. J(aBieHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlammaca.

TexHHMuecKHMe YCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHl:  KUAKUE
KpHCTaJUIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBolicTBa HaCBIIICHHBIX [1APOB.

Kunenne. Kunenve npu nOHMKEHHOM J1aBJIICHUH.

N3mepeHne criibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU IIJIEHKAMH.

CmauunBaHue.



Kanunnsipasie aBieHusl.

Moienn HEeHbFOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buasr nepopmarnmii.

Habmronenue mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEN.

N3MepeHne yaenpHON TEIIOTHI IIABJICHUS JIbA.

N3ydeHne CBOMCTB HACHILIEHHBIX ITAPOB.

H3mepenue abCOMOTHON BIAXKHOCTH BO3yXa M OLIEHKA MaccChl MapoB B
TIOMEIICHUH.

N3mepenne korduieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnegoBanue 3aBUCMMOCTM  JeopManuyd  pe3sUHOBOro oOpasua  oT
MPUJIOKEHHOW K HEMY CHUJIBL.

Pa3zpnen 4. JjekTpoanHaMH KA.

Tema 1. Dnekmpuueckoe noJe.

DJNIeKTpr3alusl Tell W €€ MPOSIBICHUS. DJEKTpUUecKui 3apsia. JBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHMKHM, MAWANEKTPUKHM U MOJIYNPOBOJHUKH.
DJIeMEHTapHbIM 3JIEKTPUYECKUM 3apsill. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsaa.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero nelicTBue Ha 3JIEKTPUUYECKHE 3apsibl.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubiit  3apsin.  Jlunuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OTHOPOHOE IEKTPUUYECKOE TOJIE.

[ToTeHINAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMATIOB M
HamnpsbkeHne. [loTeHImanpHas SHeprus 3apsiga B 3JIEKTPOCTATUYECKOM MOJIE.
[ToreHuman 3nekTpocTaTuueckoro nosst. CBs3b HANPSHKEHHOCTH MOJIS U PA3HOCTU
MOTEHIMAJIOB IS DJICKTPOCTATUYECKOro Toys (KaK OJHOPOJHOIO, TaK H
HEOJHOPOHOTO).

[IpuHUMD CynEpHO3UIIMY SIEKTPUUECKUX HOJIEH.

[Tone Ttoueunoro 3apsga. [lome paBHOMEpHO 3apspkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsOKEHHOTO 1o 00bEéMy mmapa. Ilosie paBHOMEpPHO 3apsiKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHbl NWUHUN HANpsDKEHHOCTH OTUX TIOJEH U
AKBHUITOTECHIIMAIHHBIX TTOBEPXHOCTEH.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHUE PABHOBECUS 3apS0B.

JM3IIeKTprKu B 3JIEKTPOCTATUYECKOM ToJIE. Jwvsnexrpuueckas
MIPOHULIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coenuHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopA.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckne yCTpoMCTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOIL,
AIEKTPOMETpP, dJEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHcaTophl, TeHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IPUHLIMI AEHCTBUS AIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DNEeKTPUYECKOE MOJIE IBYX 3apsHKEHHBIX IUTACTHH.

Mogaensb anekTpocTaTuiaeckoro reuepatopa (Baun ne ['paada).

[IpOBOJHUKH B 3JEKTPUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOolCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOM U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IIIOCKOIO KOHAEHCAaTopa OT IUIOIIAan
MJIACTUH, PACCTOSIHUSI MEXIY HUMH U TUDJICKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO HOJIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiiKa 1 paspsliKa KOHIECHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

OrieHKa CUJT B3aMMOICHCTBUSI 3apSKEHHBIX TEJL.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
M3IIy4YEeHHS CBETOIUOAA.

N3yuyenue npoTekanus TOKa B MU, COJIepKallleld KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEI0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue pa3psiia KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHblil I1eKMPUYECKUTL MOK.

Cwuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHHSI MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHHMKU
toka. Hanpsiokxenune U u 3/1C &.

3akoH OMa JI71s1 y4acTKa LETH.

DNEKTPUYECKOE CONMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJTHOPOTHOTO
MPOBOAHUKA OT €ro JJIUHBI M IUIOIIAJM TONEPEYHOTO CEYECHUs. Y ACIbHOE
CONPOTHBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaAIEILHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBn€HHBIX 2nekTpuyeckux meneil. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOUTHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BbleNisgemMasi Ha
pe3ucrope.

OJ1C 1 BHyTpEHHEE COMPOTUBJIEHNE UCTOYHUKA TOKA. 3aKoH OMa 1Sl MOJTHOM
(3aMKHYTOM) 3JEKTpUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKAa Toka. KopoTkoe
3aMbIKaHHE.

KonpencaTtop B 1ienu mOCTOSHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUMK FICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHune cuitbl TOKa U HaPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ISl pE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBIICHUS WIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN MTONIEPEYHOTO CEYEHHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS MPU TOCTOSTHHOM
HaIpsHKCHUH.

[Ipsamoe namepenne J/]C. KopoTkoe 3ampIKaHNE TAIbBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0sI coeTuHEeHUsT UCTOYHUKOB Toka, JJ1C Gatapei.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, RPAKMUKYM.

HccnegoBaHne CMENMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS POBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAINpPSIKEHUS Uil JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npesena u3MepeHus: aMmepmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTpEHHETO COMMPOTUBJIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumocty IJIC rajbBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMBbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CUJIbI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

OJNeKTpUYecKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCThH COINPOTUBIICHHUS METAUIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.



DneKkTpu4YecKuid TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas U pUMecHas IPOBOJIMMOCTh
noJTynmpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes I AIEKTPOJIN3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. PaznmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. MomHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-Iy4eBas TpyOKa, MOIYMPOBOJIHUKOBBIE NPUOOPHI: AHO,
TpaH3ucTOp, GOTOINO I, CBETOIUO/, TAJIbBAHUKA, pa)UHUPOBAHUE MEM, BBITUIABKA
AITIOMHUHUS, SJIEKTPOHHAsE MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3aKkoHbl nnekTpoausa Papanes.

NckpoBoit pa3psia U MPOBOAMMOCTD BO3AYXaA.

CpaBHEHHE TPOBOJIUMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTH THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HaOmronenue snexkTposusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICGHHSI  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3n4ecKUuil IPAaKTUKYM.

Crioco0b1 n3MepeHust (PU3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U LIUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OueHka rpaHull MOrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX U3MEPEHHUH, MCCIEIOBAHUW  3aBUCHMOCTEHN
¢u3nUecKknX BEIUMYMH, TPOBEpPKA MPEMJIOKEHHBIX THUNOTe3 (BBIOOp u3 pabdor,
OMHMCAHHBIX B  TEMAaTUYECKUX  paszjeNax «YUYEHHYECKHMH  SKCIEPUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM) ).

MeknpeaMeTHbIE CBA3U.

N3yuenue xkypca ¢pusnku yriryoséHaoro ypoBHsa B 10 kimacce ocyIiecTBiaseTcs
C Y4€TOM COJEPKATENbHBIX MEXMPEIMETHBIX CBA3EH € KypcaMH MaTE€MaTHKH,
OMOJIOTUH, XUMUH, T€OrpaQUU U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEN 0008 HAYUHO20
no3HaHuA: ABJICHNUE, HAYYHBIA PakT, TUIOTE3a, PU3nYecKasi BeJIMUUHA, 3aKOH,



Teopusi, HaONIOJICHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJAENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUH. JluHelHas QyHKIMS,
napaboiia, runepoona, ux rpaduku U cBoicTBa. TpuroHomerpuueckue (QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 X IPOEKLUU Ha OCU KOOPJANHAT, CII0)KEHHE BEKTOPOB.

Buonozua: Mexannueckoe JBI)KEHUE B KUBOU mpupoze, nudpdysus, ocmoc,
TEII00OMEH JKMBBIX OpPTaHH3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpespbl,
yTUIU3alusg OHMOOPraHMYECKOro TOIUIMBA JUISI BBIPAOOTKH  «TEIJIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: UCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJIy4eHHEe HAaHOMATEpHAJIOB, TEILIOBBIE CBOMCTBA
TBEPIBIX TEJN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMALMs, TaIbBAaHUKA, JJIEKTPOHHAs
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro MW JKHJAKOTO TPEHUA B TEXHUKE, CTaTUYECKUE KOHCTPYKIIHMH
(KpOHILTENH, pemeéTyaTble KOHCTPYKUNH), UCIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JpYyTue), ABUTATEIb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIyYeHUS! COBPEMEHHBIX MATE€pUajoB, B TOM YHUCJIE€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE DIIEKTPONPUOOpPOB,
ra3opa3psAHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMogelicTBUE TOCTOSHHBIX MAarHMTOB UM TMPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOW WHAYKUMHW. [IpuHomn cyneprnosuunu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTKa). OnbIT Jpcrena.

Cuna AMnepa, €€ HarpaBICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBjIeHUE U MOYJb. [[BHKEHNE 3apsKEHHOW YacTULIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenia.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTHKHU.



TexHuueckue YCTPOfICTBa N TCXHOJOIMYCCKHUC IIPOLECCChI: TIPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna 7nuHMM  WMHOYKOMM  MarHATHOTO — IOJSA  TMOJIOCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuna mMHUI MarHUTHOM MHAYKIWH TOJIS JNIMHHOTO NPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOAHMKA, KATYIIKU C TOKOM.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nB>KeHHs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn NENUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmsie padomol, nPAKmMUKyMm.

HccnenoBanre MarHUTHOTO MOJISL TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeCTBUA IOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUIIBl AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMH. IlOTOK BEKTOpa MAarHUTHOM
uaaykiuu. OJIC uHAyKIMu. 3aKoH SJIEKTPOMAarHuTHOM HHAyKuuu Dapanes.
Buxpesoe snekrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, ABMXKYLIEMCS B OJHOPOJHOM MarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B ILIENM IOCTOSIHHOTO TOKA.
Asnenne camonnaykuu. J/1C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
1I€4b, COJICHOM/I, 3aIATA OT JICKTPU3ALNUU TEJI IPU ABUKECHUU B MArHUTHOM I10OJIE
3emiu.

Jemoncmpayuu.

HaGnronenue siBjeHUS SIEKTPOMAarHUTHON MHAYKITUH.

Uccnenoanne 3aBucumoctd IOJIC HHAYKIMHA OT CKOPOCTM HM3MEHEHUS
MarHUuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenurie MmarauTa B allOMUHUEBOM (MEIHOI) TpyOe.

SBneHne caMOMHAYKIUU.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKym.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenrne MHAYKIUNA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

COopxka MoJ1eH 3JEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosied0anua v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUS.

IMapmonunueckue konebanusi. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKUE (3aKOH COXPAaHEHMsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOAHUM M3 UX IHEPreTUYECKOTO U
KMHEMAaTUYECKOTO OMUCAHUS.

Amvmuntyna u (dasza konebanuid. CBsi3b aMIUTUTYAbl KOJIEOAHUM HMCXOTHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uactora koneOGanuid. llepumom ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTu4deckoro wmastHuka. Ilepuoa CBOOOAHBIX KoJIeOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeinyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBasd. BriusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHUECKHE MPOLECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJIbHbIe MHCTPYMEHTHI, ceicmorpad.

Jlemoncmpayuu.

3anuck KoJeOaTENIHbHOTO IBUKEHUS.

HaOnronenue He3aBUCUMOCTH MepUoa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KojieOaHU 1 3aBUCUMOCTH TIEpUOjia CBOOOHBIX
KOJIeOaHMI OT COMPOTUBIICHUSI.

UccnenoBanue konebaHMi TIpy3a Ha MACCUBHOM MpYyXHHE C ULEIbIO
(dbopMHpOBaHUS MIPEACTABICHUN 00 UIeaTbHON MOJIEH MPY>KUHHOTO MasTHHUKA.

3aK0H COXpaHECHUS IHEPTUM MPHU KOJIeOaHUSIX TPy3a Ha MPYKUHE.

HccnenoBanune BBIHYXIEHHBIX KOJICOaAHUIH.

HabOmnronenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJNECOAHMM HHUTSHOTO W MPYXKHUHHOTO
MasiTHUKOB.

W3ydeHnne 3aKOHOB IBIKEHUS TeJla B X0/1€ KoyieOaHUil Ha YIIPYToM IOJIBECE.

N3yueHune qBUKEHUS HUTIHOIO MAasTHHKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMILIMTY/ bl 3aTyXalOIUX KOJIeOaHUH.

HccnenoBanue BbIHYKJIEHHBIX KOJICOaHUM.

Tema 2. dnekmpomaznummusle Konedanus.

Konebarenbupiii  kKoHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebareabHOM KoHType. Dopmyna Tomcona. CBsI3b aMIUIATYABI
3apsA/a KOHAEHCATOpa C aMIUIMTYOM CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpAHEHMsI SHEPTUH B UJCATBHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMarHuTHbIE KOJeOaHusl.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JNEUCTBYIOIIEE 3HAYCHHE CWIbl TOKA W HANPsKCHUS TpU pa3iudHo (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconIanbHbId NIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTU B LENU CHUHYCOMJAIBHOTO MEPEMEHHOr0 TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpspkeHui.

Wneanbupiii  Tpanchopmarop. I[lpousBonctBo, mnepenaya U motpeOiacHHE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKHE PHUCKM IpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
UCIIOJIB30BAHUS JIEKTPOIHEPTHH B IOBCEAHEBHOM KHU3HHU.

TexHruecKrue yCTpOICTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T€HEpAaTOp MEPEMEHHOIO TOKA, IUHUU IEKTPOIEpeaay.

Jlemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIECOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUHN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXaroIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeib 3IeKTPOMAarHUTHOTO TeHEPaTopA.

BoiHyX/1IeHHbIE CUHYCOUAIbHbIE KOJIEOAHMUS.

Pe3ucrtop, karymka MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mOCIENOBAaTEIBLHOM COEIUHEHUU PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

YeTpoiicTBO U NpUHITUIT AeHCTBUS TpaHchopMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIAYuH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOocIe0BaTeIbHO COSAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 25eKTpoMarHiTHOr0 pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAzZHUnIHble 60IHDbL.

MexaHu4eckrue BOJIHBI, YCJIOBHSI WX pacmpoctpaHeHus. Ilomepeunpie u
MPOJIOJIbHBIC BOJHBL. [lepmona, CKOpPOCTh pacrpoCTpaHEHWs W JUIMHA BOJIHEI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPa)X€HHUE, MpeJoMIIeHHe, MHTepPepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPY>KAIOIIECH CPEIbI.

DONEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUSI U3ITyUYEHHUS DJICKTPOMATrHUTHBIX BOJIH.
B3anMHas opreHTa1us BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HUE,  MPEIIOMIICHHE,
noJigspu3anus, uHTepdepeHuns u qudpaxius.

[Mkana >meKTpOMarHuTHBIX BOJIH. [IprMeHeHHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3Y U TEJIEBUACHUSA. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

Texnuueckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedor, CBU-nieun,
yJIbTPA3BYKOBasl TUATHOCTHUKA B TEXHUKE U METUITUHE.

Jlemoncmpayuu.

OO0pazoBaHue ¥ pacIpOCTpaHEHUE MOMEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Konebumromieecst Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

Hab6nronenue otpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeniimm u nudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €r0 IPUMCHCHHE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBHI TOHA C aMIUTUTYIOU |
4aCTOTOM KOJIeOaHUIA.

Hccnenosanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npesioMJIeHUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

O6HapyxeHue nHOPaKpacHOTO U YIbTPa(HOIETOBOIO U3ITYyUYESHUM.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomuol, nPAKMUKYM.



N3yuyeHue napamMeTpoB 3BYKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmucxa.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHUil B
wiockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomMieHuss. OTHOCUTENBHBIN NOKa3aTelb npeaomiieHus. 110cTOSHCTBO 4acTOThI
CBETA U COOTHONIEHUE JUINH BOJIH IPU NEPEX0JAE MOHOXPOMATUYECKOTO CBETAUEPE3
TpaHuUIly pas3zena AByX ONTUYECKUX CPE/I.

Xoa nydeir B nmpusMme. Jucnepcus ceta. CIOXHBIM cocTaB O€loro cBeTa.
[Ber.

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPAKEHHUSI.

Cobwuparorniue u paccerBatolye JIUH3bl. ToHkas nH3a. DOKyCHOEPACCTOSHUE
U ONTUYECKAsl CUJIa TOHKOW JTMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOU
chepuyeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHTEIIBHOIO IOKa3aTess
MIPEJOMIICHUS.

dopMyia TOHKOM JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOUIEAINIETO JIMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu. IlloctpoeHne wu300pakeHU TOUKM M OTpe3Ka MpsSAMOW B
cOoOMpAOIIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHble HMCTOYHHUKHU.
VY caoBust HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B UHTEPGHEPEHITMOHHOWKAPTHHE
OT IByX KOT€PEHTHBIX HICTOYHUKOB. [IprMephI kilaccuuecknx HHTep(epeHIInOHHBIX
CXEM.

HNudpakusa cBera. JudpaknuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
MepucKkomn, QortoamnmapaT, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS OTNTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npenomieHus CBETA.

Ha6nronenue nogHoTro BHYTPEHHETO OTpakeHuss. MoJielh CBETOBO/IA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpE3  ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paXKeHU B JTMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

HaGnronenue nnTepdepeHiinm caera.

HaGnronenue 1iBeToB TOHKUX TUIEHOK.

Ha6nronenue nudpaximm cBera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimiOHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

HaOnronenue nonspuzanuu cBeTa.

[IpumeHeHne NOoAIPOUIOB JIJISl U3YUCHHUSI MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenne nokaszaresns npeaoMIEeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DPOKYCHOTO pacCTOSHUS OT BeliecTBa (Ha
MpUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IMJIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 JABYX JIUH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTepdepeHIIug 1 MOISpU3aIuU CBETA.

N3ydenue nossipuzanuu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune naTepdepeHIInM JIa3epHOTO U3IyYEHUS Ha ABYX IIEX.

Habmonenue nucnepcun.

Hab6nronenue u uccnenoBanve IMPpakiimOHHOTO CIIEKTPA.

N3mepenune HbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa U3ITydeHUs] CBETOAMOMAA MPU MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crIeNMAIbHOI TEOPUH OTHOCHTEJIBLHOCTH.

I'paHuLIbl IPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [TocTynaTel cienuaibHON
TEOPUU OTHOCUTEIIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBasl.  [IpeoOpazoBanus  Jlopenna.
YcinoBue mnpuuMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH U COKpAICHUE JIJTUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUS
MTOKOSI.



TexHuyeckre yCcTpoNCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CITyTHUKOBBIC
NpUEMHUKY, YCKOPUTENIN 3apsKEHHBIX YaCTHIL.

Y4eHn4YeCKuil IKCIIEPUMEHT, TA0OPATOPHBIE pabOTHI, TPAKTUKYM.

Onpenenenve UMIyJbca W OSHEPrHUM  PEISTUBUCTCKUX 4acTuil (1O
doTorpadgusiM TPEeKOB 3apSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3znen 7. KBanToBasi (pusuka.

Tema 1. Kopnyckynapno-6011n060ii oyanusm.

PaBHOBeCcHOE TEIIOBOE M3NydYeHHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cmenienns Buna. ['unoresa [1nanka o KBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIEC (DOTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl dhoTodddekra. YpaBHEeHHE
Oitamreitna s potodddexra. «KpacHas rpanuna» gporosaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel [1. H.
Jlebenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYIIeWcs dvactuipbl. KopryckynspHo-
BOJIHOBOM ayanu3M. [{udpakiys 371eKTpOHOB Ha KpUcCTasiax.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIICHUSI HEOMpeaeaEHHOCTEN
I'eiizenbepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IHPOLECCHI: CIIEKTPOMETD,
doTosnemMeHT, (HOTONATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELLEHHOCTH.

CBeToauon.

Conneunas 6aTapes.

Yuenuueckuit s3xcnepumenm, nabopamopusie padomuol, npaKmMuKym.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe HccienoBanus GhoTodddexra.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. Duzuka amoma.

OnpITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMa. IlnmaHerapHas Monelb aroMa
Pesepdopna.

[Toctynatel bopa. M3nydenue u norsomienrue (OTOHOB MPH MEPEX0Je aToMa
C OHOTO YPOBHS SHEPIUHU HA APYTOU.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4eHue cBeta. Jlazep.

TexHn4eckre yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nuHeivaThiX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUYMKA MOHUZUPYIOIINX YaCTHII.

Ornpenenenue JIMHBI BOJHBI JTA36PHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaolt, NPAKMUKYM.

Habmronenue nuHe4aToro cekrpa.

HccnenoBanue crniekTpa paspeKE€HHOrO aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocrosinnoi Punbepra.

Tema 3. Quzuxka amomnuoz2o A0pa u 1eMeHmMapHbIX Yacmuy,.

Hyxnonnas mozgens sigpa ['eiizenbepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['aMmma-uziyyeHue.

3aKOH paJMOAKTHUBHOIO pacrajga. PaguoakTUBHBIE W30TONBI B MIPUPOJE.
CBoNCTBa MOHM3HMPYIOUIETO M3JIYYCHUs. BIUsHUE pPagvOaKTUBHOCTA Ha >KUBBIC
opranusmbl. EcTtecTBeHHBIN (oH u3mydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt Macchl spa.

SAnepubie peakiuu. Jlenenne u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
YyOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. OJKOJIOTMYECKUE aCIEKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metonbsl  perucTpaid M HUCCIENOBAHUS  DJIEMEHTApPHBIX  YacCTHII.

@yHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
IIpencraBnenune o CtangapTHOM Moenu. KBapk-rimr0oHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Monaenu. TéMmHas Martepuss U TEMHas
SHEprusl.

EnuHcTBO prznyeckoit KapTHHBI MUPA.

TexHuueckne yCTporMCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: T03UMETP, KaMepa
Buinibcona, snepHbIil peakTop, TepMOSIEPHBINA PeakTop, aToMHass 60M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (GoTOrpadusim).

UccnenoBanue paanoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JIO3UMETPA.

N3yuenune nmornomenust 6eTa-4acTHI] AIFOMUHUEM.

Pa3nen 8. Di1ieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Orarbl pa3BUTHs aCTpOHOMUU. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHHMMOCTh 3aKOHOB (PHU3UKH [JIi OOBSICHEHUS MPHUPOIBI
KOCMHUYECKUX O0BEKTOB.

Meroabl acTpOHOMHYECKHUX uccienoBaHuid. COBpPEMEHHbIE ONTHYECKUE
TEJECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMMUSI.

Bun 3B€3gHoro Heba. Co3Be3ausi, SpKHE 3BE3IbI, IUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Conuue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHia 1 3BE3I.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J(narpamma «CHeKTpalbHbINA KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCJIENOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBb» JUI 3BE3] IVIABHOW IMOCIEAOBATENIBHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CoJyHIA U
3BE31. DTaIbl KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ['amaktuka. [lonoxkenme m nBuwxenne ColiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvuky n kBasapsl. UEpHBIE ABIPHI B AIpax
rajgakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa001a. Pazberanue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsiydyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonooenus.

HaGnronenust 3B€34HOr0 HEOA HEBOOPYXKEHHBIM IJ1a30M C MCHOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpEIeTICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3ausi CeBEpHOro NOJIylIapus U SpKUe
3BE3/bI.

HaGnronenuss B Ttenmeckonm JlyHbI, mjiaHeT, TYMaHHOCTEH © 3BE3MIHBIX
CKOIUIEHUH.

DuU3HYeCKUN MPAKTHUKYM.

Cnoco0bl n3MepeHnst PU3NYEeCKUX BEIMYUH C MCIOJb30BaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX HW3MEPEHHUHM, HCCICIOBAaHUN  3aBUCHUMOCTEH
(¢u3MUecKuX BEIMYMH, MPOBEpPKA MPEMJIOKEHHbIX THUnore3 (BbIOOp M3 padorT,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM) ).

O0o0maroniee NOBTOPEHUE.



O06001enHre U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHuKay,
«MomnekynspHas Qu3nKa U TepMOJUHAMUKA», « DIEKTpoauHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHUTEIBHOCTHY», «KBaHTOBas
puznka», «IEMEHTbl ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3TUYECKOM cepax AESITEIbHOCTH YEJIOBEKA, POb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAy4YHOU KapTUHE MHUpPA, 3HAUYCHHUE ONUCATEINBHOM,
CUCTEeMATU3HUPYIOMICH,  OOBICHUTETPHOW M MPOTHOCTUYECKOW  (YHKIIHIA
(puznyeckoil TEOpUH, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEACTABICHUI
0 (U3nMYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOIE.

MexnpeaMeTHble CBA3M.

Nzyuenue kypca pusuku yriyoaéaHoro ypoBHs B 11 knacce ocymiecTiseTcs
C Y4E€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMuh MaTE€MaTHUKH,
OMOJIOTUH, XUMUH, TEOTPaQUU U TEXHOJIOTHH.

Mesicnpeomemmnovie NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20
nOo3HaHuA: SBICHWE, HAY4YHBIA (akT, TMNOTe3a, (PU3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUIeHUE CHCTEMBI YpPaBHEHHMU. TpPUTOHOMETPHUUYECKHE
(YHKIIMM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (GyHKUMA. [Ipu3HakuM MoAOOUS TPEYroJIbHUKOB,
ompeIesICHHUE TUIOMAIU TIIOCKUX (GUryp u o0bEéMa Tel.

Buonozua: >nexktpuueckue SBICHHS B JKMBOM mpupojne, KojeOaTenbHbIE
IBIKEHUS B JKMBOW NPHUPOJAE, SKOJOTHYECKHE PHUCKHM TPU MPOU3BOJCTBE
ANEKTPOIHEPIUM,  AIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXKalolleld  Cpelbl,
yJIBTPa3BYKOBasl JIMarHOCTMKAa B MEIWIIMHE, ONTHYECKHE SIBJIICHHS B JKUBOU
IIPUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIIETKU, CHEKTPaIbHBIA aHAIN3.

T'eocpagpua. MmarHuTHBIE TOJOCa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua. TUpPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOr0 TOKAa, WHIAYKIMOHHAs Ieub,
JUHUM DJIEKTPOIepenay, dJIEKTPOABUraTelb, paaap, paIuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-nieub, ynbTpa3BykoBasi AUArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHBIfI aIrapar, BOJIOKOHHAsA OIITUKA, COJTHCUHAA 6aTape$[, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIETO OBPA3OBAHMAJIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yabTaThbl OCBOCHHUS ydeOHOro mnpeaMera «Duszukay
JOJKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarONUXCsl PYKOBOICTBOBATHCS
c(hOpMHUPOBAaHHON BHYTPCHHEH TMO3HMIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pacIIMpPEHUE >KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOLECCE PEATN3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATENBLHOMN JEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

rPasKIAHCKOT0 BOCTIMTAHUA:

e COPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUAIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

e IPUHATHUE TPAAUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

¢ TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PaKIaHCKOIO
oOlecTBa, y4yacTBOBaTb B CaMOYINpaBlIeHUH B 00pa3oBaTeNbHOMN
OpraHu3aluy;

e YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU

¢ UX QYHKIUSAMU U Ha3HAYCHUEM;

¢ TOTOBHOCTB K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIESITETBHOCTH.

NaTPUOTHYECKOI0 BOCIIUTAHUSA:
e CHhOPMUPOBAHHOCTH POCCUUCKOM Tpak1aHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JIOCTHXKECHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
e COPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;
¢ CIIOCOOHOCTh OIICHMBATh CUTYAllUI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCJIE€ B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JTMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHHUE K MUPY, BKJIFOUYAsI 3CTETUKY HAYYHOT'O TBOPUYECTBA,

MpUCYIIEro (pu3nYecKoit HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



e UHTEpPEC K Pa3IMuHbIM cepaM MpodeccrnoHaTbHON NeATEeIHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPILIATh OCOZHAHHBIN
BbIOOp Oymayielt mpodeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHbIE
TUTaHBbL;
¢ TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00IacTH
($u3MKHN Ha TPOTSKEHUH BCEU KU3HU.
IKOJIOTMYECKOT0 BOCIIUTAHUSA:
e cQOPMHUPOBAHHOCTH SKOJIOTHUYECKON KYJIbTYPHl, OCO3HAHHUE TI00ATBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIeM;
e IJTJAHUPOBAHUE U OCYUIECTBJIICHUE JACUCTBUM B OKPYXKAIOILIECH Cpelie Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;
e PaCIIMPEHUE ONBITA ACSATENBHOCTH 3KOJIOTMYECKOW HAIPAaBICHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUMU 10 (PU3HKE.
LHEHHOCTH HAYYHOTI'0 O3HAHUS:
e CQOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKOMN HAYKU;
¢ OCO3HAaHHME LEHHOCTH HAY4YHOM JEATEIBbHOCTH, IOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKU OCYLIECTBIATh MPOEKTHYI0 U HCCIEI0BATENIbCKYIO
NeATENbHOCTh MHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBHS
ba3oBble JJoruyeckue aeiicTBUSA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3HpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPEAEHATH LEIU NESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS,
e BBISIBJISITH  3aKOHOMEPHOCTH WM TNPOTHUBOPEYUS B  pacCMaTPUBACMBIX
(bUBUYECKUX SBJICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI ¢ YUETOM aHaIn3a MUMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSAM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
e KOOPJIMHUPOBATh U  BBHITIONHATH pabOTy B  YCJIOBUAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBHUS;
e Pa3BHBATh KPEATUBHOC MBIIIJICHHUE IPU PEIICHUHN KU3HECHHBIX ITPOOIIEM.
ba3oBble ucciienoBare/bCKHue JeHCTBHA.
e BJIaJIETh HAYYHOM TE€PMHUHOJIOTUEHN, KIIFOUEBBIMU MMOHATUSAMU U METOAAMHU
(bu3nuecKoil HayKu;



* BJIAJICTh HABBIKAMH Y4€OHO-HUCCIIEI0BATEIBCKON U POEKTHOM NEATEIBHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOUCKY METOJIOB peLIeHUs 3a]1a4 (PU3HUECKOTO COAEpKaHUs, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

*BJIAJIETh BHUJAMH JEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIPETALNH, IPE0OPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE€ MPU CO3AAHUU YUYEOHBIX NPOEKTOB B 00JacTu
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 BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajJady,
BBIJIBUTaTh TUIOTE3y €€ peleHUs, HaXOAUTb apryMEHThl IS
J0KA3aTeNIbCTBA CBOMX YTBEPXKIIECHUM, 3a/1aBaTh MapaMmeTpbl U KPUTEPHH
peuieHus;

e AHAIM3UPOBATH IIOJIyYCHHBIE B XOJAE PEIICHMs 3a1adyd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (POPMYyJIHpPOBaTH COOCTBEHHBIE 3aJauld B O0O0pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

eyMETh IEPEHOCUTh 3HaHUSA 10 (U3MKE B MPaAKTUUYECKYIO 00JacTb
KU3HEIEATEIIbHOCTH;

e YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JACTEM;

e BBIJIBUTaTh HOBBIE UEH, NIPEAJIaraTh OPUTMHAIIBHBIE MOX0/Ibl U PEILEHUS;

e CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOILIUE aJIbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ undgopmanmeii:

e BJIAJICTh HaBBIKAMM TOJIYY€HUs UH(POpMaUK (PU3NUECKOrO COIEpKaHUS U3
UCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISTh IIOMCK,
aHaJIM3, CHUCTEMATH3alUI0 W MHTEPIpETalui0 MHPOPMALMKU Pa3TUYHBIX
BUJIOB U (hOPM MPECTABICHUS;

e OLIEHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

¢ ICTIOJIb30BaTh  CPEACTBA MH(POPMAILMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 33/Ja4 C COOJII0JICHHEM TpeOOBaHUN 3PrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpeKeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (PU3UYECKOTO COJECpPKAHUS B pa3jIMuHbIX (opmarax c
y4€TOM Ha3HayeHUs HWHGOpMalLMKW M UEJNEeBOH ayAUTOpPHM, BBIOMpast
ONTUMAaJIbHYIO0 OPMY MPEICTABICHUS U BU3YaTIU3ALIMH.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJIbHbIE ydeOHbIE 1eiiCTBUS:



¢ OCYLIECTBJIATh OOIEHWE Ha YypOKax (U3UKH U BO BHE-YPOUHOMH
NEeSITEBHOCTH;

e pacmo3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIUKTBI;

e pa3BEPHYTO W JIOTUYHO M3JAraThb CBOIO TOYKY 3PEHUSI C HMCMOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

e IOHUMATh M MCHOJB30BATh MPEUMYIIECTBA KOMAaHIHON M UHANBUIYATbHON
paboThI;

« BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOT0 YJieHA KOJUIEKTUBA;

e IPUHUMATh LEJIHM COBMECTHOM JIEATENbHOCTH, OpPTaHU30BBIBATH H
KOOPJMHHUPOBATh JIEHCTBUS MO €€ JOCTMKEHHIO: COCTaBJSATH IUIaH
JEHCTBUM, pacpeaeNaTh pojid ¢ yU€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OI[CHMBATh KAaueCTBO CBOETO BKJIAga M KaXKIOTO yYaCTHHUKAa KOMAaHIbI B
001 pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSM;

eTIpeAJiaraTh HOBBIE TPOEKTHI, OICHMBATh HICH C TIO3UIMH HOBHU3HBI,
OpPUTHHATFHOCTH, IPAKTHUECKON 3HAUUMOCTH;

¢ OCYLIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSIBISTh TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryJisiTHBHBbIC YHUBEpPCAIbHbIE y4eOHbIe 1eiiCTBUA
Camoopranusanus:

¢ CAMOCTOSTEIIFHO OCYIIECTBIISTh MO3HABATEIBHYIO JACSATEILHOCTh B 00JIACTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

¢ CAMOCTOSATEIBHO COCTAaBJATH IUIAH PEIIEHUS] Pacu€THBIX U Ka4eCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHHS MPAKTUYECKOW pabOThI ¢ y4ETOM UMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

e 1aBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

e paCIIUPATH paMKU y4e€OHOI0 IpeIMeTa Ha OCHOBE JINYHBIX MTPEANOYTEHUH;

e ICTIaTh OCO3HAHHBIA BHIOOpP, AapPryMEHTHUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

¢ CIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIMA B 00JacTH
(U3KMKK, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
eBJIAJICTh HABBIKAMHU [O3HABATENbHONM  peQIeKCMH KaK  OCO3HaHUS
COBEpIIAeMbIX JCHCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;
* HCTI0JIb30BaTh NPUEMBI PEQIIEKCUM AJI OLIEHKHU CUTYyalluH, BEIOOpAa BEPHOIO
pelIeHus;
e YMETh OIEHUBATh PUCKA M CBOEBPEMEHHO NPHUHUMATH PEUICHHUS MO HX
CHIDKEHUIO;
e IPUHUMATh MOTHBBI M apryMEHTBhl JPYTHUX TMpH aHalu3e pe3yJbTaToB
JESITEIbHOCTH;
e IPUHUMATH ce0s1, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA,;
e MPUHUMATh MOTHBBI M apryMEHTHI JIPYTHMX TMpH aHallM3e pe3yJbTaToB
JESITeIbHOCTH;
e IPU3HABATH CBOE MPABO W MPABO JIPYTUX HA OMIHOKH.
B mpormecce AOCTHMXEHHS JUYHOCTHBIX PE3YJNBTaTOB OCBOCHHS IPOTPAMMBI IO
¢u3KKe I YpOBHS CpeAHEro oOiiero oOpa3oBaHUsd y O0y4aroIIUXCS

COBEPIIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHUS, BKJTFOUYAIOIIETO CIIOCOOHOCTh MTOHUMATh cBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAECTh HANPABICHUS PA3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM c(ephl, ObITH YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHNUS, BKJIOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOITMOHAJILHBIM HM3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHENW MOTHBAILIMH, BKIIOUAOUIEN CTPEMIIEHUE K TOCTHKEHUIO LIENHU U
ycrnexy, ONTHMH3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH, UCXOAS W3
CBOMX BO3MOKHOCTEH;

 SMIIaTUH, BKJIFOYAIOLIEH CHOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSTHUE
IPYTUX, YYWUTHIBATh €ro MPHU OCYIIECTBICHHHM OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKNUBAHUIO;

e COLIMAIIBHBIX ~ HABBIKOB,  BKIIIOYAIOIIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOIIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEpEC HU
paspeniaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xonity o6yuenus B 10 kracce npenmeTHbie pe3yabTaThl Ha yriayOJaEHHOM ypPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

eIOHUMATh poOJb (U3UKK B  SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKON cdepax aesTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4YHOU KapTUHE MHpA,
3HAUYEHHUE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEILHON U
OPOTrHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TeopuM —  MEXaHUKH,
MOJICKYJIIPHON (DU3WKH ¥ TEPMOIMHAMUKH, POJIb (PU3UIECKON TEOPUHU B
(dopMupOBaHNYU TIPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA;

e pa3JIMYaTh YCIOBUSI MPUMEHUMOCTU MojieNiel PU3NYECKUX TEJ U MPOIECCOB
(sBneHUM): MHEpUUaNbHAs cucTeMa OTcu€ra, abCONIOTHO TBEPIOE TEO,
MarepuaibHas TOYKa, paBHOYCKOPEHHOE JIBM)KEHHE, CBOOOAHOE IMAJIEHUE,
abcoyoTHO ympyras aedopmanus, aOCOIIOTHO yOpyroe u aOCOJIOTHO
HEYIIPYro€ CTOJIKHOBEHMS, MOJEIHM Tra3a, JKAJIKOCTM W TBEPAOIO
(KpUCTAJUTMYECKOT0) TeJa, UIealIbHBIN ra3, TOUYCYHBINA 3apsijl, OJHOPOIHOE
AIEKTPUUYECKOE T10JIE;

epa3nuyaTh YCJIOBUA (TpaHUIlbl, OO0JACTH) MNPUMEHUMOCTH (PUUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE TPOLIECCHl U SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBUKEHUS, (HOPMYIbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpa3zoBanusa [amunes uisi CKOPOCTH M TMEpEMEILEHUs,
3akOoHbl HpIOTOHA, TpPUHIMI  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOIO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
DHEPTUU, CBSI3b PabOTHl CHIIBI C U3MEHEHHUEM MEXaHWYECKON HHEPTUH,
YCIOBHSI paBHOBECUs TBEPIOTO Teja), MPU OBTOM HCIOIb30BAThH
MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBAThH YCIOBUS IPUMEHUMOCTH
(u3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['amuies, BTOPOro U TPETHETO
3aKkOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHHS HUMIyJIbCa W MEXAHUYECKOU
SHEPIruM, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAIM3UPOBATh U OOBACHATH TEIJIOBBIC MPOIECCHl U SBJICHHS, UCIOJb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MosekynsapHOW (u3uku u
TEPMOAVMHAMUKN (CBA3b JABJEHUA HUJEAJBbHOIO Ta3a CcO CpelHel
KUHETUYECKOW HSHEPruer TEIUIOBOTO JBMIKEHUS W KOHIEHTPAUUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHUHETUYECKOU
SHEPruey TEIIOBOTO ABUKEHHS €ro YacCTHll, CBSI3b JIaBJICHUSI UIEATBLHOTO
raza ¢ KOHLEHTpaUuMeW MOJIEKYJ W €ro TeMIepaTypou, ypaBHEHUE
MenpaeneeBa—Kitanenpona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAaHEHUSI SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOJIb30BATh
MaTEMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSIIPUMEHUMOCTH
ypaBHeHus MeneneeBa—KaneiipoHa;

e AHAIU3UPOBATH U OOBSICHATH ICKTPUUECKUE SBJICHUS, UCIIOIb3YsI OCHOBHbBIC
MOJOKEHUSI W 3aKOHBl  JJIEKTPOJMHAMHUKH  (3aKOH  COXpaHEHUS
AIEKTPUUECKOTO 3apsa, 3aKOH Kynona, MOTEHIIMAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIS, MPHUHIMI CYNEPHO3UIUU DIEKTPUUECKHUX
noJied, MpU 3TOM YKa3bIBasi yCJIOBHS NpUMeHUMOCTH 3akoHa Kyrnona, a
TaKKe MPAKTUUYECKU Ba)KHbIE COOTHOIICHMS: 3aKOHbI OMa sl yyacTka
LeN¥ U Uil 3aMKHYTOW JJIEKTPUYECKOW uenu, 3akoH Jlxoyns—JleHna,
npasuia Kupxroda, 3akonst @apajes 175 JIEKTPOIN3a);

¢ ONKUCHIBATh (PU3MUYECKHE TMPOLIECCHl W SIBJICHUS, HCIIOJIb3Ysl BEJIWYUHBI:
MepeMeIleHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CHIIa,
MOMEHT CUJIbI, IaBJICHUE, MOTCHIINATbHAS DHEPTUsI, KWNHETUYECKAs SHEPI U,
MEXaHMUYeCKas HEprusi, padoTa CUJIbI, IECHTPOCTPEMUTEILHOCYCKOPECHHUE,
Cujia TSDKECTHU, CUJIa YIOPYIOCTH, CHUJIa TPEHHUS, MOIIHOCTb, YHEPTUs
B3aMMOJICUCTBHS Tea ¢ 3eMII€i BOJIU3U €€ MOBEPXHOCTHU, SHEPTHS yIIPYTon
nedopMali MPY>KUHBI, KOJIMYECTBO TEIUIOTHI,a0COIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSSI SHEPrus WACaIbHOTO
OJIHOATOMHOTO Tra3a, padoTa UJealbHOr0 ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3nyxa, KIIJ[ naeanbHOro TEMJIOBOTO ABUTATENS; JJIEKTPUUYECKOE TOJIE,
HaIpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJIs, HANPSHKEHHOCTD MOJISI TOYEYHOTO
3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe U B JMAJICKTPUKE, MOTEHIIAAT
AJEKTPOCTATUYECKOTO MOJI, PAa3HOCTh TMOTEHIUAJIOB, AJIEKTPOABUKYIIIAS
Cuja, Cuja TOKa, HaMpsHKEHUE, MOUTHOCTh TOKA, AJIEKTpUYecKas EMKOCTb
IJIOCKOTO  KOHJIEHCATOpa,  CONpPOTHUBICHUE  y4yacTKa  [EeNu  C
MoCJeA0BaTEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AJIEKTPUUYECKOTO TIOJIsI KOHJIEHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3NUECKUX SIBJICHUN: MEXaHUUECKOE
JBIKEHUE, TEIJIOBOE JIBMDKEHUE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE JABMKeHUe, TudPy3us, ucrapeHue, KUMIeHUEe 1 KOHACHCaIus,
MJIaBJICHUE W  KPUCTAJUIM3AIlMs, HANPABJICHHOCTh  TEIUIONepeaayn,
AJIEKTpU3AIUS TeJ, IKBUIOTECHIUAIBHOCTh IMOBEPXHOCTU 3aPSKEHHOTO
MIPOBOIHUKA;

« IPOBOINTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DM3MUYECKOU BEITUYUHBI OT
JPYTOM C UCTIOJI30BAaHUEM MPSMBIX U3MEPEHUH, TTPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUpPOBATh pE3yJbTaThl IMOJYYEHHONW 3aBUCHUMOCTHU
¢u3nUecKX BEIMYUH B BHUJE TpauKoB ¢ y4&ToM



aOCOJIOTHBIX TIOTPEITHOCTEN U3MEPEHU, JIeNaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIIEOBAHNS;

¢ IPOBOANTH KOCBEHHBIC HW3MEPCHUS (U3UYECKUX BEIWYUH, TPU ITOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OIEHWBATh AOCOJIOTHBIC H
OTHOCHUTENBHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e IPOBOJIUTH OINBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: [NIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYyYEHHBIE PE3yJbTaThl M JI€JaTh BBIBOJ, O CTaTyc€ MPEII0KEHHOM
TUIIOTE3bL;

e cOOMIONATH MpaBWiia 0€30MaCHOTO TPyJa MpU MPOBEACHUHN UCCIEIOBAaHUN B
paMKax  y4yeOHOTO  OJKCHepHUMeHTa,  [MpakTUKymMa U  ydeOHo-
WCCJIE0OBATEIbCKOM M TMPOCKTHOW JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYI0BAHUS;

e pEIIATh PACUETHBIE 337a4M C SIBHO 33JITAaHHOM U HESIBHO 3aJIaHHOM (hU3UUYECKOM
MOJIENIbIO: HAa OCHOBAaHUM aHalu3a YCJIOBUS OOOCHOBBIBATH BBIOOP
¢u3nueckoil MojeNu, OTBEYalolled TpeOOBaHUSM 3aJauM, TPUMEHSITh
bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UYECKUX TEOPU
MpU  UCIOJB30BAaHUM MaTeMaTHYECKUX METOJOB PpEIICHUs  3ajad,
IPOBOJIMTH PACUETHI HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOAbI PEUICHHUSI CYYETOM IMOTYyYECHHBIX
pEe3yJbTaTOB;

e peIIaTh Ka4eCTBEHHBIC 3a7a4u, TPEOYIOIINE MPUMEHEHHS 3HAHUM U3 Pa3HbIX
pasznenoB Kypca (U3MKH, a TakKe HHTErpaluud 3HAHUW U3 JPYrUX
MPEMETOB €CTECTBEHHO-HAyYHOTO IIMKJIa: BBICTPauWBaTh JIOTHYECKYIO
LIETIOYKY PaCCyXJACHUMN ¢ OMOPOM Ha NU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

¢ ICTIONIb30BaTh ~TEOPETHUECKUE 3HAHUSA JJIS OOBSICHEHHS OCHOBHBIX
PUHITUIIOB PA00THI U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0 Mupa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAIM3UPOBATHh U OIICHUBATH TOCIEJCTBUS OBITOBON M MPOM3BOJCTBEHHOM
NEATEeIbHOCTH YEJIOBEKA, CBSI3aHHOM C (U3UYECKUMHU TMPOIECCaMH, C
MO3UIIMI HKOJOTUUECKON 0€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIONIOIB30BAHUH, @ TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAayKM M TEXHOJIOTUM [JIs JaJdbHEWILEro pa3BUTUS YEIOBEYECKOIrO
00111eCTBa;



e IPUMEHSATH PaA3IUYHbIE CIMOCOOBI paboThl ¢ HMHPOpMaIe (HU3NUEeCKOro
COJEp)KaHUsl C HCIOJIb30BAaHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE HH(YOPMAIIOHHBIE
TEXHOJIOTMM MJI1 TIOWUCKA, NepepabOTKM U NPEIbsABICHHUS Yy4eOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uH(pOpMaIlMK, TOJYYCHHONM U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh  NOJIY4YaeMyr0  HMHPOpMALUI0O U OLEHUBAaThb €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHWUU, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

o IPOSIBIIATH OpraHU3aIOHHBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIbHOTO TPUOOPETEHHUS HOBBIX 3HAHUN B TIPOIIECCE BHITMOTHEHHUS
MIPOEKTHBIX U y4EOHO-UCCIEA0BATENbCKUX PAdOT;

epaboTaTh B TPYMIE C HCHOJHEHHEM PA3IMYHBIX COIHMAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON IPOOIIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynymied mpodecCHuoHaTbHON NEeATENbHOCTH 10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xoniy o0yuenus B 11 knacce npeameTHble pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb (PU3UKKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITUATBHON
U ATUYECKOUN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU
JEeSATEIBbHOCTH YENIOBEKA U JaJdbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUYCHHUE OIKCATEIIbHON, CHCTEeMATH3UPYIOIIeH, OOBSCHUTEILHON U
MPOTHOCTHYECKOW (YHKIUM (U3UUECKON TEOpUU — DIEKTPOAMHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIIbHOCTH, KBAaHTOBOW (DU3HMKH, POJIb
dbuzuyeckold Teopuu B (OPMUPOBAHUU MPEIACTABICHUN O (HU3NUYECKOU
KapTUHE MHpA, MECTO (PU3MYECKOW KapTUHBI MuUpa B O00mIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUN O IPUPOJIE;

e pa3NUYaTh YCIOBHSI MPUMEHUMOCTH Mojieel (PU3NUeCcKUuxX Tel U MPOLEeCCOB
(ssB7IEHUI): OMHOPOJIHOE ANEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE MOJIs,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKU MAasATHUK, WICaTbHBIN
PY>KUHHBII MasTHUK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO spa 1
KBaHTOBOM MOJICJIM CBETA;

e pa3nuyaTh yCIOBHS (TpaHULbl, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI xapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIC MPOIECCHl U SBICHUSA,
UCIIONb3Ysl OCHOBHBIE TIOJOKEHHS M 3aKOHBI DJJIEKTPOJAUHAMUKH U
CHEelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsiga, cuina Ammnepa, cwina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumMu, npaBwio Jlenma, cBs3p  DJIC
CAMOMHJIYKIIMM B DJIEMEHTE DJJEKTPUUECKON I1ENU CO CKOPOCTHIO
MU3MEHEHHUSI CUJIbI TOKA, IOCTYJIATHI CIIEIUAIbHON TEOPUU OTHOCUTEIBHOCTH
OWHIITENHHA);

e AHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOIECCHI U SBICHUS, HCIIOIL3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHAa A
doroaddekra, mnepBblii u BTOpoM moctymatel bopa,  mpuHIMI
COOTHOIIICHUs HeomnpeaenéHHocTer ['eizenOepra, 3akoHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U SHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

¢ OMMUCHIBATh (PUBUYECKHUE TIPOIECChl W SIBJICHUS, HUCIOJb3YySd BEIWYUHBI:
HanpsHKEHHOCTD AJIEKTPUUYECKOTO TOJISL, MOTEHIUAT AJIEKTPOCTATUYECKOTO
NoJisl, Pa3HOCTh IOTEHUUAJIOB, SJICKTPOJBWXKYILAs CUJIA, HHIYKIUA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJa CAMOMHIYKIHMH, SHEPTryUs MArHUTHOTO TIOJIS
MIPOBOJAHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJILC, TIOJIHASI DHEPTUSI,DHEPTUS
MIOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3aps] siApa, SHEPTUs CBSI3H SIAPA;

¢ OOBSICHATD O0COOEHHOCTH IPOTEKAHUS bu3nUecKux SIBJICHUU:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pE30HAHC, HHTEephEpEHITUS
BOJIH, Judpakius, JIUCIEpCHsi, TIOJIHOE BHYTPEHHEE OTPaKEHUE,
doTornexTpuueckuii 3 dext (potorddekr), anbda- u 6eTa-pacnasl Saep,
ramMmma-usnydeHue sijaep, Gu3ndecKue MPUHIUIBI CIIEKTPATbHOTO aHAIIN3a U
paboTHI J1a3epa;

e OTIPENICNATh HANpaBiICHWE WHAYKIIMM MAarHUTHOTO TOJISI TMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

e CTPOUTH U300paKeHHe, CO37aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHUYECKUE TOHSITHUSL, TEOPUU U
3aKOHBI JIJI1 aHaiu3a MW  OOBACHEHUS (U3NUECKUX MPOIECCOB,
MPOUCXONAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIAKTUYECCKOU
cpene; ABMKEHUSI HEOSCHBIX TeJl, DBOJIFOIUH 3BE3] M BeelleHHOMH;

e IPOBOANTH HUCCJICAOBAHME 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM, MpPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH



¢usznyeckux BENMYUH B BHAE Tpa@uKoB C y4€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHMH, JieJaTb  BBIBOJBI IO  pe3yJjbTaTam
UCCIIEIOBaHMSI;

¢ IPOBOJIUTh KOCBEHHbIE HU3MEPEHUsS (U3MUECKUX BEJIUYMH, IPU OSTOM
BBIOMpATh ONTUMANBHBIA METOJ W3MEpPEHHs, OILICHUBATh aOCONIOTHBIC U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH ONBITHI IO HPOBEPKE MPEAJIOKEHHON T'MIOTE3bl: MJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIy4YE€HHBIE PE3yNbTaThl M JIelaTh BBIBOJ O CTaTyce MPEIOKECHHON
THIIOTE3HI;

e OIIUCBIBATH METO/IbI ITOJIyUEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHU;

e cOOJIIO/IaTh TIpaBUjia OE30MACHOTO TPyJa MPHU MPOBEACHUU MCCIICIOBAaHUN B
paMKax  y4yeOHOro  BSKCHEpHUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATENIbCKOM M TMPOEKTHOW JESTEIbHOCTH C HCIOJIB30BAHHEM
MU3MEPUTEIIbHBIX YCTPOUCTB U Ja00paTOPHOro 000pyAOBaAHUS;

e pemiaTh pacyETHHIE 3a/1a4M C IBHO 331aHHOM U HESIBHO 33JaHHON (pU3MUecKon
MO/JIEJIbIO: HA OCHOBAaHUH aHAJIM3a YCIOBUS BBIOUPATh (PU3NUECKUE MOIEIH,
OoTBeUarole TpeOOBaHUSAM 3a/Jayd, MPUMEHITh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJIAaThl (U3MUECKUX TEOPHIl MPH HCHOIH30BAHUU
MaTeMaTUYECKUX METOJ0B pELICHUs 3a/iay, MPOBOAUTH pPAcu€Thl Ha
OCHOBAaHMM HMEIOLIUXCS JAaHHBIX, AaHAJU3UPOBATh pPE3yJbTaThl MU
KOPPEKTUPOBATh METO/IbI PEIICHUS C yYETOM IMOJyUYeHHBIX PE3yJbTaTOB;

e pemIaTh Ka4eCTBEHHBIC 3aa4UH, TPeOYIoNIe MPUMEHEHUS 3HAHUIA U3 Pa3HbBIX
pa3nenoB Kypca (U3MKH, a TaKKe HMHTETpallMd 3HAHWUM W3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpaMBaTh JIOTHYECKYIO
LIEMIOYKY pacCy>KIEHHUI ¢ ONOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3MUECcKue SBIICHNUS,

¢ ICTIONIH30BaTh ~TEOPETHUYECKHE 3HAHUS 71 OOBSACHEHHS OCHOBHBIX
NPUHLHUIIOB PpabOThl U3MEPUTENBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MTPOLIECCOB;

e MPUBOJIUTH MPUMEPHI BKJIaJJa POCCHICKHUX U 3aPYOCIKHBIX YUEHBIX-(PHU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

¢ AHAJTU3UPOBATh U OLIEHUBAThH MOCJIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JESATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TPOIECCaMU, C
MO3UIIMI HKOJIOTUYECKON O€301TaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOIONIONIB30BAaHUH, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAayKd W TEXHOJOTWWA JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;

e IPUMEHSATH PA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMaIe (HU3NUECKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepalOTKU U NPEIbsABICHHUS Yy4yeOHOU WU
Hay4YHO-TIOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(pOpMaIlMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATh  TMOJIy4YaeMyl0  HMHPOpMAIMI0O W OICHHBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLINY;

e IPOSIBIIATh OPTAaHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHUS CAMOCTOSI TEIBHOTO
NpUOOPETEHUSI HOBBIX 3HAHUW B TPOIECCE BBIMOIHEHUS MPOEKTHBIX U
y4eOHO-UCCIEeI0BAaTEIbCKUX PadOT;

epaboTaTh B TpYNINE C HCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYMIIbI, PAllMOHATIBHO PACIPEAEIATh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHUBATH BKJAJ Ka)XJOro W3
YYACTHUKOB T'PYNIBI B pEHIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynyiield mpodecCHoHATbHOM NEeATENbHOCTH 110
CHELUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Konrpoasnsie | Ilpakruyeckue
n/n MPOrpaMMbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEpAOIO Tea 5 1
2.4 3aKOHBI COXpPAaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOI TeopUun 15 1
3.2 Tepmoaunamuka. TermioBbie MalIMHBI 20 1
33 ArperatHble cOCTOsIHUS BeliecTBa. Pa3oBbIe 14 1
TIePEXOJIbI
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUUECcKOoe 1oJie 24 1




4.2 IToCTOSHHBIN ANEKTPUUYECKUI TOK 24
4.3 Toku B pa3auuHbIX cpegax 6
Hroro no pazgeny o4
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 Du3nYeCcKuil MPaKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaeioB U TeM nudpoBLIe
Ne i/ P KourpoJubnbie | IIpakTuyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOIMHAMMUKA
1.1 MarauTHoe moie 14
1.2 DneKTpoMarHuTHask UHAYKLIHS 13 1
Utoro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexann4deckue KojieOaHus 10
2.2 DNeKTpOMarHuTHbHIE KoJieOaHus 15
53 MexaHU4YeCKHUE U ICKTPOMAarHUTHBIE 10 1
BOJIHEI
2.4 Omruka 25 1
Hroro mo pazueny 60

Pasznea 3. OCHOBBI CIIENUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny )
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayalin3m 15

4.2 ®duszuka aToma

4.3 ®dwu3nKa aTOMHOTO SI7Ipa U DIIEMEHTAPHBIX




HacCTHuIg

Hroro no pazaeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DIeMEHTHI aCTPOHOMHUH U aCTPOPUZHKHU 12
Hroro no pazgeny 12
Paznen 6. DUSMUYECKUM IPAKTUKYM
6.1 Du3nvecKuil MpaKTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' IeSTeTbHOCTH, IPHOOPETEHHOTO TIPH
u3yueHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyH1aMeHTalbHAas HayKa O
npupoje

HayuHblii MeTOT TO3HAHUS U METObI
MCCIIeI0BaHMS (PU3UUECKUX SBIICHUN

DKCIEPUMEHT M TEOPHUS B TIpoliecce
Mo3HaHusI pupoabl. Habmonenue u
SKCTIICPUMEHT B (U3HKE

CniocoOb1 u3mMepeHus: GU3NYeCKuX BeTHUNH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/I3MepeHI/II>'I CI)I/IBI/I‘ICCKI/IX
BCINYHNH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
HAy4YHOW KapTHUHBI MUDPA, B IPAKTUYECKOU
NeATeILHOCTH JIFOJIeH

Mexanndyeckoe nBmxenue. Cucrema
orcyeTa. OTHOCHTENBLHOCTh MEXaHUYECKOTO
newkenust. [Ipsmast u oOpatHas 3a1aun
MEXaHUKH

Pannyc-BekTop MaTepHabHON TOYKH, €TO
IIPOCKIMU HA OCU KOOpauHaT. Tpaekropus.




[Tepememenue. Ckopoctb. X npoekunu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOJIIMHENHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IIPSAMOJIMHEMHOTO ABUKEHUS

10

Ciio)keHue nepemMenieHuii U CKOpoCTei.
Penrenue 3anau

11

HepaBnomepHoe nBukenre. MrHoBeHHas
CKOpOCTh. Yckopenue. [Ipsmonuueitnoe
ABVIKCHUC C ITIOCTOAHHBIM YCKOPCHUCM

12

['paduyeckoe onrcanue NPSIMOINHEHHOTO
JIBIKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOogHOE MmajieHue. Y CKOpeHue
CBOOOJHOTO HaJicHUSA. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuxu

14

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonnHeiiHoe ABM>XEeHUE. [BHKeHHE 110
OKPYKHOCTH. YTJIOBasi U TMHEWHAs
ckopocts. [lepuoa u gacrora.
L{eHTpOCTpPEMHUTENBHOE U ITOIHOE
YCKOpEHHUE

16

KonTponbHas pabota mo Teme
"Kunemaruka"

17

Ilepssiif 3akoH Hbrorona. HepuuansHubie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anmuues.




HeunepunanbHble cucTeMsl OTCUETA

Cuna. PaBHogelicTByto1as cuiia. Bropoi

18
3akoH HeroTona. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [TpurIMN cynepnio3uruu cui. Pemenue
3a/1a4 Ha MpUMEHEeHHEe 3akoHOB HpioTOHA
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJIEHTHOCTh TPABUTAILIMOHHON 1
WHEPTHOW MacChl

29 Cuta TSKECTH U YCKOpPEHUE CBOOOTHOTO
mageHust
JIBroKeHre HeOCCHBIX TN U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpocThb. 3akoHbI Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. [[BuxKeHne B )KUJAKOCTU U Ta3e ¢
Y4ETOM CUJTBI COTIPOTUBIICHUS CPEIIBI

26 Hanenue. 'mapocratnueckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEJIO.

27 [ToctynarenpHO€E 1 BpalaTeIbHOE
JBUKEHHE TBEPAOTO Tea

28 MoOMeHT CHIIBI OTHOCHUTENHLHO OCH
BpaieHus. [1neuo cuiel

29 CrnosxeHue Cuil, MPUIOKEHHBIX K TBEPAOMY




teny. Llentp TsxecTu Tena. YciaoBus
paBHOBECHUSI TBEPJIOTO Tesa. Busl
paBHOBeECHUS

30

Pemenue 3amau

31

KoHntposbnas pabora mmo reme "JluHamuka.
CraTtuka TBEp0TO TEeua"

32

MMItynbsCc MaTepUaIbHONW TOYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CUCTEMBI MaTepUaNbHBIX TOUeK. Teopema o
JBUKEHUH LIEHTPa Macc

33

I/IMHy.HBC CHJIbl U U©BMCHCHHUEC UMITYJIbCa
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeakTuBHoE JBHXXCHUC

34

MomeHT umnysbca MaTepruaabHON TOUKH.
IIpencraBienue 0 COXpaHEHUH MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

Pabora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBiIeHne paboThl CUIIbl. MOIIHOCTh
CHUIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHNN KUHETHYECKOU OHEPIrun
MaTepUaIbHOM TOUKH

38

HOTeHHI/IaHBHI)Ie N HCIIOTCHIIUAJIBHBIC
CHIJIBI. HOTCHL[I/IaJ'IBHaSI SHEPTH. BTOpaﬂ
KOCMHYECCKasA CKOPOCTh

39

Tpetbs kocMuueckast ckopocTb. CBsI3b




pa6OTH HCIIOTCHIMAJIBHBIX CHJI C
H3MEHECHHEM MEXaHHMISCKOMN SHCPTHUU
CHCTEMBI TEJI. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

40 VYpaBuenue bepuyinu st uneansHol
KUIKOCTU

41 KonTponbHas padota 1o teme "3akoHbl
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTHe npeacTaBieHuil 0 IpUpoe

42 ter1oTel. OcHoBHBIE TTONTOXKeHUss MKT.
Huddysus. bpoyHoBCcKOE ABIKEHKE
CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABbIX TeN. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYJT (ATOMOB).

44 KonuyectBo BemectBa. [locTosiHnas
ABoraapo

45 Temmnepatypa. TernoBoe paBHOBECHE.
[lkana [enbcust

46 Pemenue 3amau

47 W neanpublii ra3. I'a3oBbIe 3aKOHEI

48 VYpasuenue Menneneesa-KnamneiipoHna.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
JlanbToHa

50 N3onporneccsl B UACAILHOM ras3e ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

o1

['paduueckoe npeacraBieHne
U30IIPOLIECCOB: H30TEPMa, H30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOMHAMHYECKOM CUCTEMBI CO CpPEIHEH
KUHETHYECKON SHEprueil MocTynareibHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

O0001eHHE U cUCTEMAaTHA3alUs 3HAHUN 110
teme "OcHoBel MKT"

56

KonTponbhas pabota o Teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucrema. 3aaHue
BHEIIHUX yciaoBul st T/] cuctemsl.
BremHue 1 BHyTpEeHHNE ITapaMeTpBI.
ITapametpsl T/l cucTemsl Kak CpeiHHE
3HA4YCHUS BEJIUYMH, OIMCBIBAIOIIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOJUHAMUKH.
Camonpon3sBodbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PABHOBECHIO

59

Monenp uaeaaprHOTro ra3a B
TepMO)]I/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIEIHN

60

VYpasHenue Menneneesa-Knaneiipona u
BBIPAKEHUE ISl BHYTPEHHEHW DHEPTUU




61

BrIpaxenue 11 BHyTpeHHEN SJHEPruu
OJIHOATOMHOT'O MI€aJIbHOIO rasa.
KBasucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsI 1o rpaduky mporecca
Ha pV-auarpamMmme

63

Temnonepenaua kak crocod N3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 0€3
COBepILIEHHS pabOTHI

64

KOHBCKHI/ISI, TCILJIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KoandgectBo TennoTel. TenmoéMKoCTh Tea.
VnaenoHas u MOJISIPpHast TEILIOEMKOCTH
BEIlleCTBA. Y ACIbHAs TEII0Ta CropaHua
TOIIJINBa

66

Pacuér konudecTBa TEIIOTHI IIPH
TeIIoneperaye

67

[Tonsitue 06 annabaTHOM TIpoILIecce.
IIepBbIil 3aKOH TEPMOINHAMUKHU

68

KonnyecTBo TemioTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0oH TepMOJUHAMUKH A1
PaBHOBECHBIX U HEPABHOBCCHBIX
npoueccoB. HeoOpaTtuMocTs NpupoaHbIX
IPOLIECCOB

70

HpI/IHI_II/Il'[BI JEHCTBHS TEIJIOBBIX MAIllKH.




KIIJT

71

Maxkcumansroe 3Hauenne KIIT/. Huki
Kapno

72

Pemenue 3amau

73

DKOJIOTHUYECKHE ACIIEKTHI UCITOIb30BAHU
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HEHUE OKPYKAIOIICH CpeIbl

74

Pemenue 3agau

75

O060011IeHNE U CHUCTEMATU3aLU 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIITuHE!"

76

KonTponbHast pabota no teme
"Tepmonunamuka. TertoBbie MaivHb!"

77

[TapooGpa3oBanre U KOHIEHCAIUA.
Viciapenue u Kurenue. Y aeabHast TerioTa
napooOpazoBaHUs

78

HacellieHHble ¥ HEHACHIIICHHBIE MTAPBI.
KauecTBeHHas 3aBUCUMOCTb IUNIOTHOCTH U
JIaBJICHUS HACBIIIECHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIICHUS OT JaBJICHUSA B
KUJKOCTU

79

BraxxaocTs Bo3ayxa. AGCOMOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTh

80

Pemenue 3amau

81

TBépnoe Teno. Kpucrammmyeckue u




amop(HbIe Telaa. AHU30TPOIHUS CBOMCTB
KPHUCTAIIJIOB

[1naBiieHne u Kpuctamm3anus. Y 1eabHast

82
TerioTa miasiaeHus. Cyonumarus
Hedopmaruu TBEpaOTO Tena. PacTskeHue

83 u cxarue. Caur. Moayns FOura. Ilpenen
yrnpyrux aedopmarmii
TeroBoe paclimpeHue KUIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TEILJIOBBIX
KoJIeOaHMI YacTHIl BEIIECTBA

85 [IpeoOpazoBanue 3HEprUu B (ha30BBIX
nepexoax

86 YpaBHEHHE TEIJIOBOrO OajaHca

87 Pewenue 3amau
[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie

88 aBieHus. JlaBneHue moj uCKpUBICHHOM
MOBEPXHOCTHIO JXKUJKOCTH. DopMyina
Jlannaca
O0o001IeHNEe U cCUCTeMaTU3alus 3HAaHUH 110

89 TeMe "ArperaTHble COCTOSIHUSI BELIECTBA.
®dazoBble nepexoabl”

90 KonTponbhas pabota no teme "ArperarHsie
cocrosHus BemiectBa. GazoBbie nepexoabr"”
DnexTpu3aius Tel U e€ IposBICHUS.

o1 DnekTpuueckuii 3apsia. /[Ba Buna

JEeKTpUYEeCKuX 3apsoB. [IpoBogHuKY,
JUBJICKTPUKHU U TTOJTYTIPOBOAHUKH




DJIeMEHTaPHBIN AJICKTPUUCCKUN 3apsI.

92
3aKOH COXpaHEHHUs AIEKTPUUIECKOTO 3apsaaa

93 Bzaumopeiictue 3apsanoB. Toueunbie
3apsiabl. 3akoH Kyrnona

94 Pemenue 3anau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKHUE 3aPS/IbI
Hanpsk€HHOCTB NEKTPUUECKOTO MOJIS.

96 [TpoGHbIii 3apsa. JInHMKM HAPSHKEHHOCTH
aneKTpudecKoro noist. OqHOpoaHOE
ANEKTPUUYECKOE T10JIe
[ToTeHLMaIbHOCTD 3JEKTPOCTATUUECKOTO

97 oJist. Pa3sHoCTh MOTEHIIMAIOB U
HaIpsDKEHUE
[ToTeHnmanpHas SHEPTUA 3apsiia B

98 aneKTpocTatnyeckom mnose. [lorennuan
AIEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJISI K PA3HOCTH

99 MOTEHIUAIOB JJIS 3JIEKTPOCTATUYECKOTO
OJIS

100 [TpuHIUTT CYyTIepIIO3UIIUN IJIEKTPUUECKUX
oJIeu

101 Pemenue 3amag

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOMN cepbl

103 [Tosie paBHOMEPHO 3apsKEHHOTO MO0 00BEMY

mapa. [lose paBHOMEpPHO 3aps’KEHHOM




OECKOHEYHOU TUIOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.

104
YcioBue paBHOBeCHS 3apsiioB

105 JW3IIeKTpUKY U MOTYIPOBOAHUKH B
JIEKTPOCTATUYECKOM I10JI€
Konzaencarop. DneKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJICHCATOpa

107 [TapamienpHOE COeIMHEHNE KOHIEHCATOPOB

108 ITocnenoBarenpbHOE COEINHEHNE
KOHJICHCAaTOPOB

109 OHeprus 3apsHLKEHHOT0 KOH/IEHCaTopa

110 Pewmenue 3anau

111 JBr>keHue 3apsHKEHHOM 4acTULBI B
OJTHOPOJTHOM 3JIEKTPUYECKOM I10J1e

112 Pemenue 3amau

113 O0001eHne 1 cucTeMaTH3aIMA 3HaHUH 110
TeMe "OnekTpudeckoe nose"

114 KonrponbHas pabora no reme
"OnexTpuueckoe noiue"
Cuina toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILLIECTBOBAHUS MOCTOSIHHOTO
IIEKTPUYECKOTO TOKA

116 HcTtounuku Toka. Hanpspkenne u 9J1C

117 3akon OMa 11t yJacTKa [eTH.
DNEKTPUUECKOE CONPOTUBIIEHNE

118 3aBUCHUMOCTb COIIPOTUBIIEHHS OTHOPOJHOIO




MMPOBOAHMKA OT €ro JJIMHBI U TIJIOIIaAn
IOIIEPECUYHOTO CCUYCHUA

Y aenbHOE COIMPOTUBJICHUEC BCILICCTBA.

119 1
Penrenue 3anau

120 [TocnenoBarenpHOE, MapauIeIbHOE, 1
CMEIIaHHOE COEMHEHNE MPOBOIHUKOB

121 Pacuét pa3BeTBIEHHBIX AIEKTPUICCKUX 1
neneii. [Ipasuna Kupxroda

122 Pemenne 3amau 1

123 Pabora snexTpruyeckoro Toka. 3aKoH 1
Jxoyna —Jlenna

124 Pemenue 3amau 1
MOILIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TemnnoBas MOILIHOCTh, BhIACIsAeMas Ha 1
pesucrope

126 Pemenue 3amau 1

197 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE 1
HCTOYHHKA TOKa

128 3axon OMa Ji71s1 TOJTHOM (3aMKHYTOI) 1
AIIEKTPUYECKON 11N

129 Pemenue 3amau 1

130 MoOIIHOCTE UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanue 1

132 KoHnneHncarop B 11€1 MOCTOSHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenue 3amau mo teme "I1locTOSIHHBII 1




ANEKTPUUYECKUN TOK"

Penrenue 3amaud mo treMe "I1locTOAHHBINM

135 . "
INEKTPUYECKUN TOK

136 Penrenue 3amau mo treMe "IlocTOAHHBIM
ANEKTPUUECKUN TOK"

137 O060011eHre ¥ CUCTeMaTH3aIMsI 3HAHUH 10
teme "IlocTosHHBIN AnekTpuyecKuil ToK"

138 Kontposnbhas pabora 1o teme
"[ToCcTOAHHBIN 2JIEKTPUUYECKHUI TOK"
DneKTpuyueckas MpoBOJUMOCTD PA3IUYHBIX

139 BEILECTB. DIEKTPUUYECKUN TOK B METaJlJIaxX.
CBepXInpoBOAUMOCTh
DNEKTPUUECKUH TOK B pacTBOpax U

140 paciuiaBax 3J1€KTpOoJUTOB. 3aKkoHbl Papajes
JUTSI DJICKTPOIHN3a

141 DnekTpuueckuil Tok B razax. [lmazma

142 DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHbIe ipu6OpbI

143 DNEeKTPUYECKUH TOK B MOJIYIPOBOJIHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPHI
Pu3N4EeCKU IPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HANPSKEHUS B
LENU MOCTOSIHHOTO TOKa MPH MOMOIIN

145 AQHAJIOTOBBIX U LU(PPOBBIX U3MEPUTEIHHBIX

npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BEJINYUH IPU




IIOMOIIY KOMITBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3yyeHue HepaBHOMEPHOTO JBUKECHUS C
LEJIbIO ONPEACIICHUSI MTHOBEHHOM
ckopocth"

147

Pu3n4eCKui IPAKTUKYM I10 TEME
"U3Mepenne yckopeHus npu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JIBUSKEHUHU 10 HAKJIOHHOM TJIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BpPEMEHU MTPU PABHOYCKOPEHHOM
IBIKeHun"

148

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nafgeHus" win "M3ydyenue 1BUKEeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®u3NYeCKU IPAKTUKYM I10 TEME
"N3yuenune nBUKEHUS TeNa M0 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"HccnenoBaHue 3aBUCUMOCTH NIEPUOAA
oOpaleHns KOHHYECKOr0 MasTHUKA OT €ro
napamMeTpoB"”

150

Pu3N4EeCKU IPAKTUKYM I10 TEME
"N3MepeHune paBHOAECHCTBYIOIIEH CHUIIBI
IpHY JABMKEHUH OpyCKa IO HAKJIOHHOU
miockocTy" wnn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHM JBIKEHHs OpycKa
110 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHUE OT ero Macchl"




151

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIIPYTOCTH, BOSHUKAIONINX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3ydeHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN Yepe3
JErkui OJIoK"

152

Pu3n4eCKui IPAKTUKYM I10 TEME
"U3mepenue kodpuIeHTa TpeHHus Mo
BEJIMUMHE YIIIOBOTO KOA(pdUIiueHTa
3aucuMocTd Frp(N)" wim "HcciaenoBanue
JBUKEHHS OpycKa 10 HaKJIOHHOMN
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
Tpenust" win "M3ydyeHue IBUKEHUS rpy3a
Ha Bally ¢ TpeHueM"

153

Pu3n4ecKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEPOrO TEJA, UMEIOIIETO OCh BPALICHUS "
nm "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUUBOCTHU TBEPJOrO TEJa, UMEIOLIETO
Ioniaab onops"

154

Pu3N4eCKu IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TENa Mo
TOpMO3HOMY ITyTH" Wi "M3Mepenne cubl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" unu "MccnenoBanre COXpaHeHUs




UMIIyJIbCa IpHU yIIPyroMm B3aumoencTaun"
win "M3MepeHne KNHETUYECKON SHEPTUU
TeNa 1o TOPMO3HOMY yTu"

155

Pu3n4eCKu IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUUYECKOTO Mpoliecca
(pEeKOMEH/I0BaHO UCIIOJIb30BAHHE
nudposoii 1adoparopun)" win "M3ydenne
M30X0pHOTO Mnpouecca’ unu "M3yuenne
n3zobapHoro nporecca” uiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

156

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepenue yaenbHol TernaoéMKocTu" niu
"UccnenoBanue mpoiecca OCThIBaHUS
BemectBa" uiu "Mccienosanue
aauabaTtHoro npouecca” uinn "HM3ydenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
Kugkocren"

157

Pu3N4eCKu IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTTapeHUs
x)uakocrei" wn "M3mepenue yaenbHOU
TEIJIOTHI TUIaBJIeHus Ipaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenne abCOMOTHOM BIaXXHOCTH
BO3JlyXa U OIIEHKa MacChl TTapOB B
nomernieHnn". M3mepenue koddduirenrta
MMOBEPXHOCTHOTO HATSKEHUS

158

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaO:xroieHue nmpeBpaleHus SHepruu




3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COJIepKaIleH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTCHITUAIOB (HANPSDKCHHUS ) TIPH
IOCJIENOBATEILHOM COEIUHEHUN
KOHJICHCATOPOB"

159

Pu3n4eCKui IPAKTUKYM I10 TEME
"UccnenoBanue CMEMIAaHHOTO COETUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
COTPOTUBIICHUS TPOBOJIHUKOB" MK
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JJI JTaMITbl HaKaTuBaHUs"

160

Pu3n4ecKuil IPAKTUKYM I10 TEME
"Habnronenue ayekTpoan3a’ wim
"U3mepenue 3apsiia 0JHOBAJICHTHOTO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

161

Peseprubriil ypok. O60011eHNE 1
CUCTEMAaTH3aIHsI 3HAHWH 110 TeMe
"KunemaTtuka"

162

PesepBHbIil ypok. O0001IeHNE H
CUCTeMaTH3aIlHs 3HAaHUH 110 TeMe
"Imaamuka"

163

PesepBHbIil ypok. O0001IeHHE U
cucTeMaru3anus 3Hanui mo teme "CraTuka
TBepaoro tena"




164

PesepBHeiit ypok. O600IICHHE U
cHCTeEMaTH3aIus 3HaHUH 110 TeMe ""3aKOHBI
COXpaHEHHMsI B MEXaHUKe"

165

PesepBHeiit ypok. O600IICHHE 1
cucreMatus3anus 3HaHui mo reMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

166

PesepBueiit ypok. O600ICHHE 1
CHCTEMAaTU3alMsA 3HAHUH 110 TEME
"Tepmonunamuka. TeroBbie MaivHb"

167

Peseprublit ypok. O60011eHuE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUS BEIIECTBA.
®dazoBkle nepexo b

168

Peseprublit ypok. O60011eHuE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"Dnexrpuueckoe noie"

169

Peseprubriil ypok. O600611eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ITocTOSIHHBIN NIEKTpUYECKUH TOK"

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTtu3alus 3Hanui o teme "Toku B
pa3ian4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




11 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kourpoanueie | - TIpaxruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypesI
BzaumoneiicTBrE MOCTOSHHBIX MAarHUTOB M
1 MIPOBOJIHUKOB C TOKOM. MaruuTHoe mozie. 1
I'unoresza Amrmepa
Bexrop MaruutHOM nHAyKuu. IIpuHnmn
2 CYTNEPIIO3UIIMN MAarHUTHBIX ToJied. JInauu 1
MarHUTHON UHIYKIIUU
3 MarsnuTtHoe 1oJjie TPOBOTHUKA C TOKOM. 1
OnbIT OpcTena
Cuiia Amriepa, e€ HarpaBJIEHUE U MOJTYJIb 1
Pemenne 3agau 1
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEpUTENbHbIE TPHOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U MOJYJIb.
7 JIBr>KeHUE 3apsHKEHHOM YacTHUIIbI B 1
OJIHOPOJTHOM MarHUTHOM I10JI€
Pemenne 3agau 1
PaGora cunel Jlopenna 1
10 Perienne 3amau 1
11 MarauTHoOe I10JI€ B BEIIECTBE. 1
deppomMarHeTHKy, apa- u JHaMarHeTUKN
12 OcHoBHbIE CBONCTBA (€PPOMATHETHKOB. 1




[Tpumenenue GpeppoMarHeTHKOB

13 Pemenune 3aga4 nmo teme "MaruuTtHoe 1oje"

14 Pemenue 3amau mo teme "MaruutHoe nose"

15 SIBneHME NIEKTPOMArHUTHON HHTYKITHH.
[ToTok BEeKTOpa MarHUTHON UHIYKITUU

16 OJIC uHnyK1IMM

17 3aKO0H AJIEKTPOMATHUTHOW HH TYKITUH
®apanes

18 Buxpesoe anexrpuueckoe noie. Toku Oyko

19 O/1C uHAYKIUYU B IBAKYIIUXCS
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuio Jlenma

99 WNnnykrusHocTs. Karymika vHIyKTHBHOCTH
B LIENIA ITOCTOSTHHOTO TOKA

23 Asnenue camounaykiuu. IC
CaMOWHTYKITHH
DHeprusg MarHUTHOTO OIS KATYIIKH C

24 Y
TOKOM. DJIEKTPOMAarHUTHOE TI0Jie

25 Pemrenne 3amau

26 O000111eHIE U CUCTEMATH3alHs 3HAHUH 11O
TeMe "DnekTpoaruHamMuka'

97 KonTponbhas pabota no teme
"OnekTpoauHaMuka'

28 Komnebarensuas cucrema. CBOOOIHEIE

koJjiebanus1. ['apMoHnUeckue KoeOaHus




Kunematuueckoe 1 n[HHAMUYECKOE

29
OIMCaHUeE KOJIEOATENbHBIX IBMKEHUIH
DHepreTudeckoe onucanue. BeiBoj

30 JTUHAMHUYECKOTO OTTMCAaHUS TAPMOHUYECKUX
KoJeOaHui U3 UX SHEPTETHIECKOTO U
KAHEMATUYECKOr0 OIUCAHUS

31 Awmmuntyna u (aza konedanui
[lepuon u yacrora konedbanuid. [lepuon
MAaJIBIX CBOOOIHBIX KOIeOaHuHi

32 MareMaruueckoro mastHuka. [lepuos
CcBOOOIHBIX KOJIEOAHUI MPYKUHHOTO
MasATHHAKA

33 3aryxaromue KojieOans. BeIHY X ICHHBIC
kosebaunns. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pemenue 3amau

36 Ypok-koupepenius "MexaHn4ueckne
KoJe0aHus B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O000111eHIE U CUCTEMaTH3alHs 3HAHUH 11O
TeMe "MexaHnnueckue xkoneoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIit KOHTYP
®opmyna Tomcona. CBs3b aMIUTHTY/IbI

39 3apsiia KOHJAEHCATOpa C aMILTUTY0M CHJIBI
TOKa B K0JIeOATeTbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM

KoJ1e0aTeIbHOM KOHTYpe




3aTyxarollue IEKTPOMarHuTHbIE

41 Kose0aHus. BeIHyX/1€eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

42 [Tepemennsblii TOK. Pe3uctop u KoHaeHcaTop
B LIETIM IEPEMEHHOTr0 TOKa

43 Karyimika vHIyKTHBHOCTH B TSN
MIEPEMEHHOT0 TOKa

44 3akoH Oma JJ1s1 JIEKTPUUYECKON 1Ienn
MEPEMEHHOT0 TOKa
MoImHOCTh NEPEMEHHOIO TOKA.

45 AMIUTUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaTPSHKEHUS

46 Pe3onaHc B 371€KTpUYECKOM LenH

47 Pemenue 3amau
WneansHblif TpancopmaTop.

48 [TpouzBoacTBO, epeava u nmoTpedieHue
JIEKTPUUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTposneprun. KynbTypa ucnosib3oBanus
3JEKTPOIHEPTUH B IOBCETHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

50 O000111eHIE U CHUCTEMATH3aLIHS 3HAHUH 11O
TeMe "DIeKTpOMarHuTHbIC KojaebaHus"

53 MexaHnnyeckne BOIHbI. XapaKTEPUCTUKU
MEXaHHYECKUX BOJH

54 CaolicTBa MEXaHUYECKUX BOJH




55

3ByK. XapaKkTEpUCTUKH 3ByKa

HNudpas3syk u ynprpassyk. [llymoBoe

56
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

o7 Pewenune 3anau

58 DneKTpoMarHuTHbIC BOJIHBL. M31yuenue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus MMEKTPOMATHUTHBIX BOJIH.
CaoiicTBa 31IEKTPOMAarHUTHBIX BOJIH
[IIxana 31E€KTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHne JIeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3N U TEICBUICHHUS.

61 Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIeH cpeibl

62 Kontponbnas padota no teme "Konebanus
Y BOJTHBI"

63 CaerT. 3aKOH NPSMOJIMHEHHOTO
pacmpocTpaHEHHS CBeTa

64 Pemenue 3a1a4y Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHENHOTO PacTIpOCTPaHEeHHUsI CBETa

65 OTtpaxenue cBeta. [Imockoe 3epkaro.
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEINLHBIN MOKA3aTeNb MPETOMIICHUSI.

66 [TonHOE BHYTpEHHEE OTpaKCHHE.

[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

o7 OTPAKEHMsI U MPEJIOMIICHHSI CBETa

68 Xon ydeit B mpusMme. Jlucnepeus ceera.
CnoxHbIN cocTaB Oenoro cera. L{per

69 JIun3el. DOKYCHOE pacCTOSIHUE U
OINTUYECKask CUJIA JINH3BI

70 ITocTpoenue n3o0paxeHuit B IMH3aX U UX
cUCTEMax. Y BEIUYCHUE JINH3BI
Pemenue 3agau Ha mocrpoeHue

71 M300pakeHM, TIOTY9aeMBIX C TIOMOIIBIO
JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensr npuMeHUMOCTH
reOMETPHUECKON ONTHUKU

74 CKOpOCTb CBETa U METOJIbl €€ U3MEPEHHUS

75 JHucnepcus cserta

76 WnTepdepennus ceeta

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ACHNsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpPEepeHINN

80 Hudpaxius ceera

81 Hudpaximonnas pemeérka. Y cioBue
HaOJIIOICHNS TIIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 IlonepeyHOCTh CBETOBBIX BOJIH.




ITonspusanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SBJICHUS B IPUPOJE 1

86 O0o0011eHNEe U cUCTeMaTH3alus 3HAaHUH 110 1
Teme "OnTuka"

87 KontponbHas padota o teme «OnTuKa» 1
['paHUIBI MPUMEHUMOCTH KJIACCUYIECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1
MIPUHITUATT OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuanbHON TEOpUH 1
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeoOpaszoBanus Jlopenma. YcinoBue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMCHH U
COKpAIIICHHE JTHHBI

o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBsi3b Macchl C SHEpTrUel U UMITYJIHCOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUSI TTOKOSI

93 PaBHOBecHOE TETIIOBOE U3ITyUEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'mnote3a M. ITnanka o kBantax. ®oTOHEI 1

96 DHeprust U UMITyJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddexra

98 VYpaBaenue DiiHITeHA 11 HoTOdPdeKTa. 1




"Kpacnas rpaanna" gporoaddexra

99 JHasnenue ceera. OnbiThl I1. H. JleGeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounsl ne bporna. /InuHa BoJiHbIL 1e

101 Bpoiins u pazMepsl 00J1aCTH JTOKATU3aUN
JBUKYIIEHCS YaCTHUIIbI

102 KopmyckysipHO-BOJIHOBOM Ayaanu3m

103 Jludpakmus 3JIeKTPOHOB Ha KPUCTAIIaX
Cnenuduka U3MEpPEHU B MUKPOMHUPE.

104 CooTHollIeHUsT HeonpeAeTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amay

106 Pemenue pacuéTHbIX 3a1a4
Kontponbnas padota o remam: "OCHOBBI

107 CTO", "KopnyckyJIsspHO-BOJHOBOI
ayanusm"

108 OMBITHI 110 KCCIEIOBAHUIO CTPOSHUS aTOMA.
[Tnanerapnas Mmozenb aroma Pesepdopna

109 IToctynarel bopa

110 Bunsr criektpoB. CiekTp ypoBHEH sHEpruu
aToma BOJIOpo/ia

111 CrioHTaHHOE W BBIHYX/ICHHOE H3ITyueHHE
CBeTa

112 Jlazep
Hyknonnas monens siapa ['eitzenbepra-

113 MBaHeHKO. 3aps 1 MaccOBOE YUCIIO siIpa.

WM3otomnel. PagmnoakTuBHOCTH




114

3aKoH paJiM0aKTUBHOTO pacnajaa. CBoiicTBa
MOHU3UPYIOUIETO U3NydeHus. BrnusHue
PallMOAaKTUBHOCTHU Ha )KMBBIE OPTaHU3MBI.
Ho3umerpust

115

DHeprusi CBs3M HYKJIOHOB B sizipe. SlnepHbie
cuibl. JledexT maccsl siapa. SnepHbie
peakimu. SnepHsie peakTopsl. [IpoOiemsbr
YIIPABJIIEMOr0 TEPMOSIZICPHOTO CHHTE3A.
DKOJIOTHYECKHE ACTICKThI Pa3BUTHUS SICPHOM
JHEPreTUKU

116

Mertoabl perucTpanuu U UCCICA0BAHUS
37eMeHTapHbIX yacTull. DyHaameHTanbHbIe
B3aUMOJIEUCTBUS. baprnoHbl, ME30HBI U
nentonsl. [IpencraBnenune o CtanpapTHOM
Mozenu. KBapk-TiitooHHas MOJIENb aJpOHOB

117

®dusuka 3a npenenamu CTaHnapTHON
Moaenu. TéMHas matepust U TEMHAs
sHeprusi. EqMHCTBO Gpu3ndeckoil KapTHHBI
Mupa

118

Dtarnbl pa3BUTHUS ACTPOHOMHH. 3HAUCHUE
aCTPOHOMHHU

119

[IpMeHMMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX
00BEKTOB. METO/IbI aCTPOHOMUYECKUX
HCCIIeIOBaHUM

120

COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIBI,
paxnoTeNnecKonbl, BHEaTMOChepHas
aCTPOHOMHUS




121

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, X BUAUMOE JIBH)KEHUE

122

Comnneunas cucrema. Conane. ConHeunas
akTUBHOCTb. MicTounuk sHeprun CoJiHIa U
3BE3

123

3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKHU.
Juarpamma "crnieKkTpanabHbIN Ki1acc —
CBETUMOCTB"

124

3BC3IH)I IJIaBHOM IIOCIIEJOBATEIHFHOCTH

125

Buyrtpennee ctpoenue 38&31. CoBpeMEHHbBIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spoaronuu CoJiHIIA U 3BE3]1. DTallbl JKU3HHU
3BE3/1

126

Muneunsiii [Iyte — Hama [NamakTuka. Tunel
raJIakTUK. YEpHBIE IBIPHI B APaX TATAKTUK

127

Bcenennas. Pacimpenne Beenennoil. 3akoH
Xab6na. Teopus bonbiioro B3peiBa.
PenukToBO€ M3nmydenue

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnsle npoGieMbl aCTPOHOMHH

130

Du3nUecKuil IPaKTUKYM I10 TEME
"HccneaqoBaHie MAarHUTHOTO OIS
MOCTOSTHHBIX MarHUTOB" HJIH
"HccmeqoBanne CBOMCTB
¢beppomarnetukoB" win "VccnenoBanue
JIEHCTBUS MOCTOSTHHOTO MarHUTa Ha PamMKy ¢
TOKOM"




Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" ninm "U3yuenue
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbl TOKa"
unu "OnpeneneHue MarHUTHON UHAYKIIUH
Ha OCHOBE U3MepeHus cuiibl AMriepa"

PuU3HYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHHS

132 AJEKTPOMAarHUTHOM MHAYKIMH" WIn
"OnpeneneHue HHIYKIUH BUXPEBOTO
MarsuTHOTO moJjisg"

Pu3NYECKU NPAKTUKYM 110 TEME
133 "UccnenoBanue siBICHUS CAaMOMHTYKIIAN"
win "COopKka MOJENH JIEKTPOMArHUTHOTO

reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME
134 "U3mepenue neprojia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MIPY>KUHHOTO

MasITHUKOB"

Du3nuecKuil NPaKTUKYM I10 TEME
135 "[Ipeobpa3oBaHue F3HEPTUH B IPYKUHHOM
MasTHHUKE"

Pu3HYeCKUl IPAKTUKYM 110 TEME
"UccnenoBanne nepeMeHHOTO TOKa Yepe3
IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOYHHUKOB CBETA

136

B LIETIM [TIEPEMEHHOTO TOKa"

137 @uU3NYECKUI MPAKTUKYM I10 TEME




"N3y4yeHue napamMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3NYECKU NPAKTUKYM 110 TEME
"M3MmepeHue nokazaresis npeaoMIeHUst
crexna" win "[lomydyenne n3o0pakeHus B
CHCTEME U3 IUIOCKOTO 3epKajla U JIUH3b!I"

139

Pu3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BeleCcTBa (Ha IpuMepe
*)uakux uH3)" uim "M3mepenue
(hOKYCHOT'O PacCTOSIHUS PACCENBAIOIINX
uH3"

140

Pu3NYECKU NPAKTUKYM 110 TEME
"Habmronenue qudpakuuu, HHTEpPepeHIINN
Y noJjisipyu3anuu ceera'

141

Pu3NYECKU NPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCAa U SHEPTUU
PENATUBUCTCKUX YacTUL (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

142

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM Ilnanka Ha
OCHOBe HccienoBaHus ¢porodddexra” nim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO]I OT HalpsKeHUs"

143

Pu3NYeCcKUil NPAKTUKYM I10 TEME
"HccnenoBaHue CrieKTpa pa3pekKeHHOT0
aTOMapHOI0 BOAOPOJA U U3MEPEHUE
noctostHHOW Pumbepra"




144

Pu3NYECKU NPAKTUKYM 110 TEME
"HUccnenoBanue paaroakTUBHOTO (hOHA C
HCII0JIb30BaHUEM J03UMETpa" WK
"N3yueHue moryomeHus: OeTa-4acTull
amroMuHIEeM"

145

@u3NYeCKU NPAKTUKYM I10 TEME
"HaOmroaeuust 38€31HOr0 HEOa
HEBOOPYKEHHBIM TJIA30M C UCTIOJIB30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoNyIapus U sipKue
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3THBIX
cKoIuieHui"

146

O060011eHrE U cucTeMaTU3aus 3HaHUH.
Poinb ¢pu3uku 1 acTpOHOMHHM B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
NeSITEIbHOCTH YeJIOBeKa

147

O060011eHre U cucTeMaTH3alus 3HaHUI.
Ponb 1 MecTo pu3MKK 1 aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

148

O000111eHIE U CUCTEMATHU3aIlUs 3HAHUH.
Ponp pusmdaeckoit Teopun B popmMupoBaHUN
MIPEJICTAaBICHUHN O PU3NYECKON KapTUHE
MHUpa, MECTO (PU3MYECKON KapTHHBI MHUpa B
o0I11eM psily COBPEMEHHBIX €CTeCTBEHHO-
HAyYHBIX MPEACTABICHUN O IPUPOJIE




O0001IeHYE ¥ cucTEMATU3alUsA 3HAHUN 110

149
TeMme "Kunematuka"

O0001IeHYE ¥ cuCcTEMATU3aLU 3HAHUN 110

150 n n
TeMe "Kunematuka

151 O06001eHre U cucTeMaTh3alus 3HaHUH 110
teme "J{uHamMuka"

O000111eH1E U CUCTEMATH3aLMs 3HAHUH 110

152
teme "Craruka TBEpAOro Tena"

0O000I1IIEHNE U CUCTEMATU3AIIUA 3HAHUHN 110

153
TeMe "3aKOHbI COXpAHEHHUs B MEXaHUKE"

O060061eHre U cucTeMaTU3alus 3HaHU# 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O0600611eHre 1 cucTeMaTH3aIus 3HAaHHUH 10
155 teme "Tepmoannamuka. TennoBbie
MaIIuHbI"

O00011IeHE U CUCTEMATH3aLUA 3HAHUI 110
156 TeMme "ArperaTHble COCTOSIHUS BELIECTBA.
dazoBble nepexo/s!"

157 0O00011IIEHNE U CUCTEMATU3AIINA 3HAHUHA 110

TeMe "OIeKTpudeckoe nosue"

O060011eHre U cucTeMaTH3aus 3HaHUH 110
teMe "l10CTOSAHHBIN AIeKTpUYECKUM TOK"

158

159 O06o0011ieHne 1 cucreMaTH3alus 3HaHUH 110
teMe "Toku B pa3nuuHbIX cpeaax”

O0001IeHrE ¥ cuCTEMATU3alUs 3HAHUN 110

160
TeMme "MaruutHoe noJe"




161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUH 110 TEME
"DJeKTpOMarHuTHas UHIYKIus"

162

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMATHU3ALM 3HAHUN 110 TEME
"Mexannueckue xoaedbanus"

163

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHIA TI0 TeMe
"DneKTpOMarHUTHBIE KoJieOanus"

164

Pesepubiil ypok. O60011eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"MexaHU4YecKre 1 AIeKTPOMarHuTHbIE
BOJIHBI"

165

Pesepubiil ypok. O600611eHIE 1
cucreMaru3anysa 3Hauui no reMme "Omnruxa"

166

PesepubIiil ypok. O6006111eHIE 1

cucTteMaru3anus 3HaHui o TeMe "OCHOBBI
CTO"

167

PesepubIiil ypok. O600611eHIE 1
CUCTEMAaTH3alMsl 3HAHUU 110 TeMe
"KopnycKymnsipHO-BOJIHOBOM Jyalin3m"

168

PesepBHelit ypok. O60011IeHNE 1
cucTeMaTu3alus 3HaHui no teme "dusuka
atoma"

169

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aTOMHOTO SI/Ipa U JIEMEHTAPHbIX YyacTul"

170

PeseprubIiil ypok. O6006111eHIE




CHUCTEMaTHU3allis 3HAHUH 110 TEME
"DnemMeHThl acTpoPuzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 11 kimace/ KacesinoB B.A., O0mecTBO ¢ OrpaHUdeHHOM
OoTBeTCTBEHHOCTHIO «IPODAY»; AxuironepHoe o01iecTBo «M31arensecTBo
«IIpocsemieHue»

» dusuka, 10 kinace/ KacesinoB B.A., O0111eCTBO ¢ OTpaHUYE€HHOM
O0TBETCTBEHHOCTHIO «/IPODA»; AxuronepHoe o01iecTBo «M31aTenbecTBO

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
®wusuka. Yray6nennslii ypoBenb. 10—11 kmaccsl : paboyast mporpamMma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
Kacesnos, U. I'. Bnacosa. —M. : JIpoda

2 ®uzuka. 10 k1. YrinybneHnusiid ypoBeHs : yueOHuk / B.A. KacbsaHoB. — 5-¢
u3., crepeotuil. — M. : JIpoda

3 ®uzuka. 11 k. YrinyOnenHnslit ypoBeHs : yueonuk / B.A. KacbsiHoB. — 5-¢

u3a., crepeorur. — M. :[poda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

1 http://nsportal.ru - conmanpHas ceTh pAOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKose.

3 http://festival.1september.ru/articles/ - pectuBans megarornyecKux UicH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIN YPOK».

4 http://lwww.fizika.ru/ - caiit s yuureneii pU3MKKU U UX YICHHKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o Gpu3HKe.

6 www . ege .edu.ru - uadopmarronHsii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xkomnekuus [IOPoB


http://www.fizika.ru/
http://www.physics.ru/

		2023-09-21T16:34:40+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА №3"
	я подтверждаю этот документ своей удостоверяющей подписью




