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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHO 00pa3oBatenbHOU Iporpammel, npeactaBieHHbIX B DI'OC COO, a takxe
c yuérom denepanbHoil paboyedt mnporpaMmbl BocniuTanus W KoHuenuuu
npenoaaBanus ydeOHoro npeamera «Dusznka» B 00pa3oBaTeNbHBIX OpPraHU3aUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MIPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0g13aTeNbHOE NPEIMETHOE COIepKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOTrO TpeaMeTa ¢ y4€TOM MEXKMPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIECcCca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qu3uke Aa€T TpeAcTaBlI€HUWE O LEJsAX, COAEpNKaHUM, O0OIen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYYAIOUIUXCA CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu Mpo(eCcCHOHATILHON OpPUEHTAIIMM, HANPABICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHmuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATBHOCTSM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEHIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM JJId pa3pabOoTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXCs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIM MOAXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca GU3HKHK Ha yriyOJa€HHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET OBbITh
MCITOJIb30BaHa YUUTEISIMU (DU3UKH JUIsI COCTABIICHUSI CBOMX Pa00UMUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peaU3allid  Pa3IUIHBIX METOJUYCCKUX
MOJXO/IOB K TPEToJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHeHus 00s3aTeTbHON YacTH COAEPIKAHUA Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
NOJIy4eHHUsT HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HayYHbIH METOJ MO3HAHUS
IPY BBITOJIHEHUH MU YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPAaBCTBEH HBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpOMCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CAMOCTOSATEIBbHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPU HW3YYEHUH HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B mepBom ciiydyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamusi padbor
NPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCS B IMPOIECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B mporpamme mo ¢usnke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMAaTHKH JJIs OTUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO I U3 0COOEHHOCTEN MTOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHUe ynemsieTcst pEIICHUIO0 PAacUETHBIX M KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOTO0 paszfena Kypca, TaKk U HHTETpupys
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUsS (PU3HYECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJISI CUTYaIluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBetrctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nku yriyoJI€HHOTO YPOBHS Ha YPOBHE
CpeaHero oomero oOpa3oBaHUS JIOJDKEH H3Yy4aTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOunHere ¢GU3UMKM JOJDKHO OBITh HEOOXOIMMOE JIabopaTOpHOE
o0opyaoBaHME 7S BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopatopHoe 00OpyAoBaHUE ISl YYEHMUECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX HNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOKHBIX cdepax Oyayuiei
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUA B MPUPOAEC U JUISI NPUHATUS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIUX CAMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJEIHM, aJEKBATHOM yCIOBUSIM 3aJayd, B TOM 4YHUCJIE 3aJad HWHXKEHEPHOTO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHalIW3a W HWHTEpIpeTanuu  uHOOpMaIuHy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢uszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTanbHas HayKa o npupojae. HayuHslil MeTo ] mo3HaHUS U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTEIIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHuid  pusznueckux  BeauuyuH  (abcCoyfoTHAsE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHas TOYKa,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIAKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nMyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHHBI
MHUpA, B TPAKTUYECKOU JAEATEIBHOCTH JTIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU OCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepenus
(bu3MUecKrX BETUYUH MPU MOMOIIHU KOMIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAWHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBoOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHue Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TPaUKH.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CIUIAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npeesbHOro NEPEXoa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO ABUKEHHS C LEJbIO ONpPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOIHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPYXKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cUCTeMBbl OTcuéra (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTb YCKOPEHUsI CBOOOIHOTO MaIEHUs OT BBICOTHI HaJ
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuina Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB pPa3sHOM MacChl C OIUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3AUMOJACHCTBUS TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CHJI MPU ABMKEHUM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cull, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvt coxpanenus 6 mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuanbHOM TOUYKHM. lIpeacraBiieHue O coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckast sHeprusi marepuaibHOW TOuykd. TeopemMa 00 H3MEHEHHH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
JHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM ToJ€e. [loTeHnanbHas 3Heprus tena
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAaHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUT'YPHOE KaTaHHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CUJIbl TPEHHSI MPU JBUKEHHU Tela IO HAKIOHHOM
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHoBckoe nBrkeHre. XapakTep JBHKEHU S
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. l[llkana
temneparyp Llenbcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temrneparypa (mkana temneparyp KenwBuna). 3akon Jlanerona. M3omporecchl B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENHHOTO TEIUIOBOIO JIBMKEHUST MOJIEKYJ HJICAIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHu4yeckne yCTPOMCTBA W TEXHOJOTHYECKUE TPOIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[IpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne H30TEPMHUYECKOr0 Ipolecca (PEKOMEHAOBAHO HCIOIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUW JId
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BoelpaxkeHue i1 BHYTPEHHEN SHEPrUUA OJJHOATOMHOTO HJI€ATBHOIO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEpMOJAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér konamdecTBa TEIIOTHI mpu Temtonepenade. llonstue o0
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoanyecTBo TemioTsl
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI MIPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJOIWIBHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJIYYEHUE CBEPXHU3KHX TEMIICpATyp, YTUIM3ALUA «TEIUIOBBIX» OTXOJO0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TETUIOBOM» U JICKTPOIHEPIHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KUIEHUS )KUIKOCTEM.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH M IaBJICHMS HACHIIIIEHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. [lnmaBieHue W KpucTamau3zauus. YJelbHas TEIIOTa IUJIaBJICHUS.
CyOnumarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacipenrie. AHTApMOHHU3M TEIUIOBBIX KOJI€OaHUN YacTHI] BEIIeCTBAa KaK MpUYMHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienusd. JlaBiieHre noj MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HabGmonenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOsBICHHS. JJEKTpUUecKuil 3apsan. /IBa Buaa
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

DnekTtpuueckoe noiie. Ero neiicTBrue Ha 3JIEKTPUYECKUE 3apsbl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnmanbHas SHEpPrus 3apsga B BJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOHUKH B 3IEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apPSHKEHHOTO KOHJIEH CATOpA.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIy4EHUs] CBETOIHMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MPOBOJHHUKA OT €ro JJIWHBl W IUIOIIAJAW MONEPEYHOTO CEYECHUA. Y IEIBHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BbIAETsAEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne CMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTu J/IC raapBaHMYECKOTrO AJIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CoOcTBeHHas u MpUMECHas MPOBOAUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DNIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSITENbHBIH W HECAMOCTOSTEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETONO/, TaJIbBaHUKA, paUHUPOBAHUE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MOJYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HU3UUECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUM. JIuHelHas ¢QyHKIMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKAas  JTUCCOIMAIUsl, TalbBaHWKA, JJICKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKLHHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. JinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

B3aumonencTtBue MNOCTOAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM uHAykKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHUH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopennia, e€ HanmpaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JTHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOTMYCCKHE IIPOLCCChI: TMPHMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM MHAYKIMH MO JJIIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS 3JEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOTO MAarHUTa HA PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTpoMarHuTHOW wuHAyKnuu Dapanes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenune camonnaykuu. 9J1C caMOUHIYKIUY.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenne siBieHUs 2IEKTPOMAarHUTHOM WHTYKITHH.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAaHUM M3 MX YHEPreTUYECKOro U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manabix CBOOOIHBIX KOJeOaHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue yCTpOMCTBa U TEXHOJOTHMYECKHUE MPOILIECCHI: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyXaronux KojaeOaHU U 3aBUCUMOCTH IEPHOJ1a CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IPH KOJIeOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0J€ KoJIeOaHUM Ha YIIPYyroM MoJIBECe.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOJHBIC DSIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BreinyxaeHnHbie
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcCATOp M KaTyIIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJICOAHMI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie pabomaolt, npAKMUKyM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOTIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anusi, uHTepdepeHus u Audpaxius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispu3anys, tudpakius, nHTepdepeHIns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa U COOTHOLIEHUE JJIUH BOJIH MPU NEPEX0]I€ MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue u pacceuBarolue JuH3bl. ToHKas TuH3a. @OKYCHOE pacCTOsIHHUE
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX IYYKOB 4YEpe3  IUIOCKONAPAJUIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HaGmonenue nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHsl (hoTodddexra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoins. J{nvuHa BonHbI ne bpoiiis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4yeckne YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO]] OT HAIPSIKEHUSI.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp YpOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3pekEeHHOI0 aTOMapHOrO BOAOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, snepHbIii peakTop, TEpMOSAECPHBINA peakTop, aToMHasi 60M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonpl aCTpOHOMHUYECKUX HcCciaeqoBaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKJICHUU U 3BoIoIMK CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTPEIETICHHs TT0JI0KEHUSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHMs pa3iesioB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4€TOM COJEp>KaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBIECHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHNU3MbI 00PAa30BaHUS KPUCTAIIIMUECKON PEIIETKH, CTIEKTPAIbHbIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLUOHHAS I€Yb,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, JIepHasi SHEPreTUKa U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:
c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIHMH OOYYAIOMIeTOCs KaK aKTHUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;
PUHSATHE TPaJULIMOHHBIX o0111eueTI0BEYeCKUX T'YMaHUCTUYECKUX u
JIEMOKPaTUUYECKUX 1IEHHOCTEH;
FOTOBHOCTh BECTH COBMECTHYK JEATEIIBHOCTH B MHTEpEcax I'Pa)XXJaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alluy;
YMEHHE B3aMMOJECHUCTBOBATH C COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C HUX
(GYHKIUSIMU U Ha3HAYCHHUEM;
TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:
c(hOpMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;
LICHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHWBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;
OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

3CTETUYECKOr0 BOCIIUTAHUSA:
3CTETHYECKOE OTHOLICHUE K MHUpPY, BKIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:
HMHTEpEeC K pa3iuyHbIM chepaM npodhecCHOHAIBHON NESITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOUW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTB ¥ CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKH
Ha MPOTSKEHUU BCEH )KU3HU.

IKOJOrMYEeCKOr0 BOCIIMTAHUSA:
c(OpMHPOBAHHOCTH FKOJIOTMUECKON KYIbTYPhl, OCO3HAHHE TTI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;
IUIAHUPOBAHUE U OCYIIECTBJICHHUE JCHCTBUM B OKPYXKAKOLIEW Cpele Ha OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,
paclIMpeHUe ONbITa AEATEIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH HAa OCHOBE
UMEIOILIMXCS 3HAaHUU 10 (PUBHKE.

HEHHOCTH HAYYHOI'0 IO3HAHMA:
c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3NUECKON HAYKU;
OCO3HAHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBJISITh TPOEKTHYIO M  HMCCIEIOBATENbCKYIO JESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;
ONPEAEIATh LENHU ACSTEIbHOCTH, 3a71aBaTh MapaMeTPhbl U KPUTEPUHN UX JTOCTUKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PACCMATPUBAEMBIX (PU3HUECCKUX
SIBIICHUSX,
pa3pabaTbiBaTh IUIAH pEIICHHS TPoOJeMbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTepUabHbIX U HEMaTEPUAIIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OILICHMBATh COOTBETCTBHUE PE3YyJbTATOB
LEJISIM, OLICHUBATh PUCKH MOCIIECICTBUI JICATEIIbHOCTH;
KOOPJAMHUPOBATh M BBHINOJHATH pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBaTh KPEaTHUBHOE MBIIIJICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciienoBaTe/IbCKHe 1eMCTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATHUSIMU W METOJaMU
buznuecKon HAYKH;
BJIaJICTh HaBBIKAMHM YYEOHO-HCCIIEIOBATEIbCKOM W TPOCKTHOM JESITEILHOCTH B
obmacti (HU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTCILHOMY TIOMCKY
METOJIOB peIIeHus 3adad (PU3UYECKOTO COJICp)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMS;



BIAJCTh BHUAAMHU JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUSA, €T0
WHTEPIPETAlN, TPEOOPAa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;
BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBS3U U aKTyaIM3UPOBATh 3a71a4y, BBIIBUTATh
TUMoTe3y €€ pelieHus, HaXOAUTh apryMEHTHl IS JOKa3aTeIbCTBa CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;
aHAM3UPOBATh TIOJYYCHHBIE B XOJC PEIICHUS 3aJa4ydl Pe3yJbTaThl, KPUTHUYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;
CTaBUTh ®  (OPMYIUPOBATh COOCTBEHHBIC 3aJayd B  00pa30BaTEILHOM
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;
JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TICPCHOCUTh 3HAHMS TI0 (QU3WKE B MPAKTHUYECKYH  00JacTh
KU3HEEATEITHHOCTH;
YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TI0JIXO0IBI U PEIICHUS;
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ undgopmanmeii:
BJIQJICTh HAaBBIKAMM IOJydeHHs WHpoOpManuu (U3HNYECKOTO0 COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJIu3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHopM
Npe/ICTaBIICHUS;
OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;
UCIIOJIb30BaTh CPEJCTBA MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHHH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPraHH3alMOHHBIX 3a7a4 C
cobmoieHueM TpeOOBaHUN DSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€30IMacHOCTH;
Co37aBaTh TEKCThI (PU3UYECKOTO COJAEpkKaHUS B PA3IMUHBIX (hopmaTax ¢ y4d€Tom
Ha3HAauYeHUs WH(OOPMAIUHU U [IETIEBON ayIMTOPUH, BEIOMpPAs ONTUMAITBHYIO (GOopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:
OCYIIECTBIISITH OOIIEHUE Ha YPOKaxX (PU3MKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEAMOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
Pa3BEPHYTO W JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C HCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB;
MMOHUMATh U UCITOJIH30BATh MPEUMYIIECTBA KOMAHHOW M MHANBUIYaTbHON PabOTHI;
BEIOWPATh TEMATUKY ¥ METOJIbI COBMECTHBIX JIEHCTBUMN C yUETOM OOIIMX HHTEPECOB
1 BO3MOXHOCTEH KaKJIOTO WICHA KOJUICKTHBA;



MIPUHUMATh 1IEJIA COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBHS N0 €€ NOCTHKEHUIO: COCTABIIATH IUIaH AEHCTBHUM, PACIPENEsATh POJIH C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJaTh PE3YJIbTAThl COBMECTHOM pabOTHI;
OLICHMBAaTh KAaue€CTBO CBOETO BKJIAaJa M KaXJOTO0 yYaCTHUKA KOMaHIbl B OOIIMIA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
npeajgaratb HOBBIE IPOEKTHI, OLICHUBaTh MAEW C T[O3ULIUM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;
OCYILIECTBIIAThH MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.
PeryasiTuBHbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEIIbHO OCYLIECTBIISAThH MO3HABATEIbHYIO JIESITEIbHOCTh B 00J1aCTH (PU3UKHU
U aCTPOHOMUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (DPOPMYIHPOBATH COOCTBEHHBIC
3a/1a4H;
CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS] PACUETHBIX M KAauY€CTBEHHBIX 3aj1ad,
IUTAH BBITIOJIHEHUS TMPAKTUYECKOW pPabOThl ¢ YYETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUN;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;
JIeaTh OCO3HAHHBIN BHIOOP, ApTYMEHTHUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a peLICHuE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CIoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMIIMU B 00JaCTU (PUBUKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BIIAJICTh HAaBBIKAMHU TO3HABATEIHHON pe(IeKCMM KaK OCO3HAHHWS COBEPIIAEMbBIX
JNEUCTBUUA W MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCIIOJIb30BaTh MPUEMBI pedrieKcuu I OLEHKH CHUTYyallid, BBIOOpa BEPHOTO
peLICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX ITPU aHAJIN3€E PE3YJIbTATOB AEATEIBHOCTH;
MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX ITPU aHAJIN3€E PE3YJIbTATOB AEATEIBHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTHX HA OLIUOKH.
B npouecce nOCTMXKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOECHHUSI MPOTPAMMBI IO
dbu3Mke ST YPOBHS CpEIHEro oOmero oOpa3oBaHus y OO0ydYaromMXCs



COBEPIIEHCTBYETCS AMOLIMOHAJIbHBIN UHTEIJIEKT, peanoiarammui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIOYAIOIIET0 CIOCOOHOCTh IMOHUMATh CBOE HAMOIIMOHAJIBHOE
COCTOSIHUE, BUETh HANPABJICHUS PA3BUTUS COOCTBEHHOW AMOLIMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBAaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh aJaNTUPOBATBCA K
HMOIMOHAIBHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALMHU, BKJIIOYAIOLIEH CTpEeMJICHHWE K JOCTIXKEHHUIO LENTU H
ycrexy, ONTHMMH3M, WHUIMATUBHOCTb, YMEHHME JE€WCTBOBATb, MCXOHS U3 CBOUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE COCTOSTHUE
ApYruX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIHOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBISITH HHTEPEC U Pa3peiaTh KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIbTATBI

K xoniy oOyuenus B 10 knacce npeiMeTHBIE pE3yIbTaThl HA YT1yOJIEHHOM ypOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh POJIb (QU3HKKA B IKOHOMHUYECKOW, TEXHOJOTHYECKOM, IKOIOTHYECKOM,
COLIMAJILHOM M 3THYECKOM cpepax AesTEIbHOCTH YeTI0BEKA, POJIb U MECTO (PU3UKH B
COBPEMEHHOU HAay4YHOUN KapTHUHE MHpa, 3HAYCHUE ONMCaTEIbHOM,
CUCTEMATH3UpyIOliel, OOBSICHUTEILHOH W  MPOTHOCTUYECKOW  (PyHKIIHIMA
buznuecKkoi TeOpUN — MEXaHUKH, MOJIEKYJIIPHON (PU3UKH U TEPMOTUHAMUKH, POJIb
dbuzudeckoir Teopun B (POPMHUPOBAHMM TMPEICTABICHUN O (HU3NYECKOW KapTHUHE
MHUpA;

pas3nuyaTh YCIOBUS NPUMEHUMOCTH MOAENeH (U3UYECKUX TEeI W TPOIECCOB
(sBNEeHMIT): WHEpIUaTbHAs CHUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TEJoO,
MarepualibHas TOYKAa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE TaJeHUe,
abcomoTHO ympyras nedopmaiius, aOCOOTHO yIpyroe U abCONIOTHO HEYIpPyroe
CTOJIKHOBEHHUSI, MOJIETIN Ta3a, >KUAKOCTH U TBEPIOro (KpUCTAIIMYECKOIr0) Tena,
WJICAIBHBIN Ta3, TOYCYHBIN 3apsa, OAHOPOIHOE IEKTPUUECKOE MOJIE;

pas3nu4ath ycioBHs (TPaHMIBI, O0JACTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIUI XxapakTep (yHIaMEHTANTbHBIX 3aKOHOB M OTPAHUYCHHOCTH
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBSACHITH MEXAaHUYECKUE MPOLECCHhl U SIBICHUS, UCIOIb3YS
OCHOBHBI€ MOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHUTEIIBHOCTh MEXaHUYECKOTO



JBIKEHMS, (DOPMYIIbl KHHEMATUKHU PABHOYCKOPEHHOTO JIBUKEHUS, MPeoOpa3oBaHus
lanunes pmuss CKOpOCTM W TNEepeMelleHus, 3akoHbl HblOTOHA, MPUHIMII
OTHOCUTEJIBHOCTH ['anmuiiesi, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPaHCHUS
UMITyJIbCa W MEXaHUYECKON HHEpPruM, CBsI3b pabOThl CUIBl C H3MEHEHUEM
MEXaHWYECKOW »SHEpPruu, YCJIOBUS paBHOBECHS TBEPAOrO Teja), MpPU OSTOM
WCMOJIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaThb YCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IMpeoOpa3zoBanuii [‘amuies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS MMIYJIbCA M MEXaHUYECKOU
SHEPruu, 3aKOHAa BCEMUPHOTO TATOTEHUS;

aHAJTM3UPOBATH U OOBSICHATH TETUIOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHBIC
nosioxxeHuss MKT u 3akoHBI MOJICKYJISIpHOW (PUBMKKA U TEPMOJUHAMHUKH (CBSI3b
NABJICHUSI HUJICUIBHOTO Ta3a CO CpPEIHEH KUHETUYECKOW OHHEpPruerd TerioBOro
JIBW)KEHUS U KOHIIEHTpALlMEHd €ro MOJIEKYJ, CBSI3b TE€MIEpaTyphbl BEIIECTBA CO
CpeHeW KHUHETHMYECKOW OHHEpPrueu TEeIIOBOTrO JABWKEHHUS €ro 4YacTWll, CBA3b
NABJICHUSI HWJCAIIBHOTO Ta3a ¢ KOHIICHTpalMENd MOJIEKYJT M €ro TeMIepaTypowu,
ypaBHeHUEe MenaeneeBa—Kianeripona, HepBbI 3aKOH TEPMOIAWHAMUKH, 3aKOH
COXpAaHEHHUs] DHEPrMu B TEIUIOBBIX IIpolleccax), MPU OSTOM HCIOJIb30BaATh
MaTeMaTUYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS TPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knanenpona;

aHANMM3UPOBATh U OOBACHATH DJIEKTPUUYECKUE SIBIICHUS, HUCIOJb3ysd OCHOBHBIE
MOJIOKEHNUS U 3aKOHBI BJEKTPOAMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO
3apsaa, 3akoH KyroHa, MOTEHIMAIbHOCTh AJIEKTPOCTATUYECKOTO ITOJIS, IPUHIIUIL
CYyHEPIIO3ULMHA  DJIEKTPUUYECKUMX  TIOJIEHM, IIPM OTOM  YyKas3blBass  YCIJIOBUS
IPUMEHUMOCTH 3akoHa KyllOHa, a Takke MPAaKTUYECKU BaXKHbIE COOTHOLICHUS:
3akoHbl OMa [Ji y4yacTkKa LENU U JJIs1 3aMKHYTOM 3JIEKTPUYECKOW LIENH, 3aKOH
Jxoyns—Jlenna, nmpasuna Kupxroda, 3akonsl @apajges 1151 JIeKTPOIN3a);
ONMKCHIBaTh  (PU3MUYECKHE TPOIECChl U  SIBICHHS, WCHOIb3YS BEIUYUHBI:
[EpEMELIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJ, CUJIa, MOMEHT
CHUJIbI, 1aBJIEHUE, TIOTCHIMAIbHAS SHEPTHS, KUHETUYECKAs YHEPIUsl, MEXaHUUECKAs
SHEprusi, paboTa CUJIbl, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CHUJIa TSHKECTH, CUJia
YOPYroCTH, CHJIa TPEHUS, MOIIHOCTb, YHEPTUsl B3aUMOJCUCTBUS Tella C 3eMIIEH
BOM3M €€ MOBEPXHOCTH, DHEPTHs YIpyroil nedopmaiuu mpyKUHbBI, KOIAYECTBO
TEIJIOThI, a0COJIIOTHAsI TEMIIepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPTHUS UACAUTHBHOTO OJTHOATOMHOTO Ta3a, paboTa u1eaabHOr0 ra3a, OTHOCUTEIbHAS
BJIAXXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TemnaoBOro ABUTATENS; 3JIEKTPHUUYECKOE
M0JIE, HANPSXKEHHOCTH JJIEKTPUUYECKOTO IOJIsSI, HANPSKEHHOCTH IOJS TOYEYHOTO
3apsa WM 3apsOKEHHOIO Iapa B BaKyyMe€ M B JUDJIEKTPUKE, MNOTEHUMAI
3JEKTPOCTATUYECKOTO TOJISl, PA3HOCTh IMOTEHUMAIOB, JJIEKTPOABIKYILAS CHIIA,
CUjla TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IUIOCKOTO



KOHJIEHCAaTOpa, CONPOTHUBICEHHE ydyacTKa LENH C [OCIEAOBATEIbHBIM U
napajjiebHbIM  COEJMHEHUEM PE3UCTOPOB, DSHEPIrUsl JJIEKTPUYECKOTO MOJIA
KOHJIEHCATOopa;

OOBSACHATh OCOOEHHOCTH NPOTEKAHUS (PUINYECKUX SBJICHUNA: MEXaHUYECKOEe
JIBUKEHUE, TEIJIOBOE JBUKEHUE YACTUI[ BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JIBUkeHUE, auddy3us, ucnapeHue, KUIEHWEe U KOHACHCAIUS,
IUIaBJICHUE W KPUCTAJIM3allMs, HAMpPaBICHHOCTh TEIUIONEPENauu, 3JIEKTPU3ALIUS
TeJ, IKBUMOTECHIIUATBLHOCTh MMOBEPXHOCTH 3aPSKEHHOTO TTPOBOTHUKA;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUYECKOM BEJIMUMHBI OT JAPYTrOM
C HUCIIOJb30BAHUEM MPSAMBIX W3MEPEHUH, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUPOBaTh PE3YyIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJIC
rpauKoOB C YU4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeaTh BBIBOJbI 110
pe3ysbTaTaM HCCIIeIOBAHUS;

IIPOBOJIUTh KOCBEHHBIC HU3MEpPEHUsS (PUBMYECKUX BEIUYWH, TIPU ITOM BBIOUPATH
ONTUMAJIbHBI METOJI M3MEPEHHMs, OICHHWBATh aOCOJIOTHBIE W OTHOCHTEIIHHBIC
MOTPEUTHOCTH TIPSIMBIX M KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTh OMBITHI IO TIPOBEPKE TMPEJIOKEHHOM THUMOTE3bl: IUIAHUPOBAThH
AKCTIEPUMEHT, COOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJM3UPOBATh
MOJIYYE€HHBIE PE3yJIbTAThI U JIeTIaTh BBIBOJI O CTaTyCE MPEASI0KEHHON THIIOTE3bI;
coOJ01aTh MpaBuiia 6€30MacHOro TPy/la MPH MPOBEACHUH HCCIIEOBAaHUHN B paMKax
y4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIeI0BATEIBCKON U MPOEKTHOM
JESITENHbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py1I0BaHMS;

permarh pacuyéTHBIC 3a/Jlaud C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (U3UYECKOU
MOJICJIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HU3HUECKOMN
MOJIENIM, OTBeuarlleld TpeOOBaHMUSIM 3aJadyH, MPUMEHATH (POPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UYECKHX TEOPUH TMpU HMCIOIB30BAHUU
MaTeMaTU4YeCKUX METOJOB PEILICHUs 3a7ad, MPOBOAUTH Pacu€Thl HA OCHOBAHUU
MMEIOIIUXCS JaHHBIX, AHAJU3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METObI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiath KadecTBEHHBIE 3a/layd, TpeOylolue MPUMEHEHUs 3HaHWUM W3 Pa3HBIX
pasnenoB Kypca (pu3uKHM, a TakKKe HMHTETPAIMM 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [IUKJIa: BEICTPAUBATh JJOTUYECKYIO [IEMOUYKY PACCYKIECHUN C
OTIOPOY Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHE SIBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJI1 OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl H3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOIOTHIECKUX
IIPOLIECCOB;



MPUBOJUTh NPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLUIEIO MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJOTH;

aHAIM3UPOBATh W OLIEHUBATh IMOCJIEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JEeSATENbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU NpOLECCaMH, C MO3ULUN
JKOJIOTMYECKOH 0e30MacHOCTH, IIPECTABICHUN 0 palMOHAIbHOM
MIPUPOJIOINIOIB30BAHUH, A TAKKE PA3YMHOM MCIOJB30BAHUH JTOCTHKEHUM HAYKH U
TEXHOJIOTUH ISl JabHEHIIIEro Pa3BUTHUS YETIOBEYECKOT0 OOIIECTBA;

OPUMEHSTh pa3uyHble CrnocoObl paboThl ¢ HHPopManuel (HU3NUIECKOro
collepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX WMH(OPMAIMOHHBIX TEXHOJOTHUH,
IPU 3TOM MCTOJI30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH J1JIs TIOUCKA,
nepepaboTKu U TpeabsABICHHUs y4eOHOM M HaydHO-TIONYJSIpHON HH(OpMmaiuwu,
CTPYKTYPUPOBAaHUS W MHTEpIpeTanuu MH(OpMaluu, MOTYyYEHHOW U3 paziuyHbIX
MUCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH MOJIyHaeMYyI0 HH()OPMAIUIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK M HA OCHOBE aHAIU3a
UCTOYHUKA MH(POPMALIUH;

OPOSIBIATh OPraHU3allMOHHBIE M TO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIBLHOTO
NpUOOPETeHNUsT HOBBIX 3HAHUU B TPOIECCE BBITIOJHEHMS MPOEKTHBIX M yueOHO-
UCCJIeI0BATENbCKUX padoT;

paboTaThk B IpyIIe C UCIIOJIHEHUEM PAa3INYHbIX COIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy TpyNIibl, PAlMOHAIBHO PpACIpPEAeNATh ACSTENBHOCTh B HECTAHIAPTHBIX
CUTyalMsiX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB TIPYNIbI B
pEelIeHre paccMaTpuBaeMOil MPOOIIeMBbI;

NPOSIBIIATH MOTHBALMIO K Oyaymed npoPecCHOHATBHON AESTENbHOCTH TI0
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xony oOyuenus B 11 knacce npeIMETHBIE PE3yJIbTaThl HA YT1yOJIEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHHM:

MMOHUMATh POJIb (DU3UKH B SKOHOMHYECKOH, TEXHOJOTHYECKOM, COIMaIbHONW M
ATUYECKOU cepax JAesITeIbHOCTH YeTI0OBEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHOM
HAay4YHOM KApTUHE MHpA, POJIb ACTPOHOMHM B MPAKTHYECKOW JEITEIBHOCTH
YeJOBE€Ka M JAJIBHEHIIEM  HAyYHO-TEXHUYECKOM  pPAa3BUTUH, 3HAYCHHUE
OMHCATENFHON, CHUCTEeMATHU3UPYIOMIEH, OOBSICHUTEIBPHOW W TMPOTHOCTHYECKOU
byHKIMHA  PU3NYECKOW TEOpUH — DJIEKTPOJAMHAMHKH, CIICIIMAIBHON TEOpHH
OTHOCHUTEIHHOCTH, KBAHTOBOH (DU3UKH, pOoih (PU3UIECKOM Teopun B POopMUPOBAHIHT
MpEeACTaBICHUN 0 (PU3NYECKON KApTUHE MUPA, MECTO (PU3NUECKOIN KapTUHBI MUpPa B
o011IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABIICHUN O TIPUPOJIC;
pasziuyarh YCJIOBUSI MPUMEHUMOCTH Mojeield (U3MYECKHX Tel U MPOIECCOB
(sSBNEHUI): OJHOPOAHOE DBJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IOJS,
rapMOHUYECKHE KOJeOaHUs, MAaTEMATHUYECKU MAasSTHUK, UACATbHBIN MPYKUHHBIN



MasiTHUK, TapMOHUYECKHE BOJIHBI, HJICAIbHBIA KoJIeOATEIbHBIA KOHTYp, TOHKAs
JMH3a, MOJIeJIEl aTOMa, aTOMHOTO SApa U KBAHTOBOM MOJIENIN CBETA;

paznuuath yciaoBusi (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
MOHUMAaTh BceoOIUid xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OTPAHHUYEHHOCTH
MCITI0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS, UCTIONB3YS
OCHOBHBIC TMOJOKEHUSI W 3aKOHBI AJICKTPOJAMHAMUKH M CHEHHAIBHOU TEOPUU
OTHOCHUTEIBHOCTHU (3aKOH COXpaHEHUs JIEKTPUUYECKOT0 3apsa, cuiia Ammnepa, cuia
JlopeHuia, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIMHU, npaBuio Jlenma, cBsizp OJ1C
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKOU 1IEMU CO CKOPOCTHIO U3MEHEHHUSI CUJIbI
TOKa, OCTYJIaThl CEUATbHOW TEOPUHU OTHOCUTENLHOCTH DUHIITEIHA);
aHAJM3UPOBATh M OOBSCHITH KBAHTOBBIE TPOLIECCHl W SIBJICHUS, HCIOJb3YS
MOJIOKEHUS KBaHTOBOW (u3uku (ypaBHeHue OuHImITEeWHa a7 ¢otodrddekra,
IIEPBBIA U BTOPOM IOCTYJaThl bopa, NpUHLIKI COOTHOLIEHUsI HEONPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpaHEHUS 3apSJOBOTO MU MACCOBOTO YUCEN U DHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO PACIajia);

OMHUCHIBATh (PUBMYECKHME TMPOLECChl U SBJICHUS, UCIIONB3YS  BEIUYHHBI:
HANPsDKEHHOCTh DJIEKTPUYECKOTO TOJIs, MOTEHIHAN 3JEKTPOCTATHYECKOro MOJIs,
Pa3HOCTh TMOTEHIMAJIOB, ANEKTPOABUKYILAS CUJIa, WHIYKIUS MArHUTHOTO TOJS,
MarHUTHBIA TOTOK, Ccwia AMIepa, HHIYKTUBHOCTb, 3JIEKTPOJBIKYINAS CHIIA
CaMOMHIYKIIMH, SHEPTHUSI MAarHUTHOTO TIOJISI IPOBOJIHUKA C TOKOM, PENISITUBUCTCKUIMA
UMITYJIbC, TIOJIHAsI DHEPTHusi, SHEPrus TMOKOs CBOOOJHON YaCTHIIbI, SHEPTUs |
UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsij sApa, SHEPTHUs CBI3U SIPa;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUA (HU3UYCCKUX SBJICHUN: AICKTPOMArHUTHAS
WHAYKIUS, CaMOMHAYKIIMS, pe30HaHC, uHTepdepeHuus BOJH, audpakims,
JUCIIEpCHs, TI0JHOE BHYTPEHHEE OTpakeHHe, (OTodIeKTpuueckuii 3¢ dexT
(boTtoadpdexr), anbda- u 6eTa-pacnabl saep, raMMa-u3aydeHue saep, puznueckue
MIPUHIIUITBI CTIEKTPAJIFHOTO aHaIM3a U pabOoTHI J1a3epa;

OTIpEJICIISITh HAMIPaBICHUE UHTYKIIMY MAarHUTHOTO TIOJISI TPOBOTHUKA C TOKOM, CHJIBI
Awmnepa u cuiibl JIopeHia;

CTPOUTHh H300pak€HUE, CO37aBacMO€ IUIOCKHM 3€pKajioM, TOHKOW JMH30H, H
PACCUHTHIBATH €TO XapaKTEPUCTHKU;

MIPUMEHSITH OCHOBOIIOJIAralolue aCTPOHOMUYECKHUE MOHSATHSL, TEOPUU U 3aKOHBI JIJIs1
aHanu3a W OOBSICHEHUS (PU3NYECKUX MPOIIECCOB, MPOMCXOMSIIMX B 3BE3MaX, B
3BE3HBIX CHCTEMaX, B MEXTaJaKTUYECKOW cpejie; JBMIKEHUS HEOECHBIX Tel,
ABOJIIOIUM 3BE3] U BeeieHHOM;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (DU3NIECKUX BEIMYUH C UCTIOJIh30BaHUEM
OPSMBIX HM3MEPEHHH, TPH OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yAbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHZE IpadUKOB C



y4E€TOM a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHUM, AeIaTh BEIBOJBI IO PE3yibTaTaM
HCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs] (PU3MYECKUX BEJIUYUH, MPU ATOM BLIOMPATh
ONTUMAJIbHBI METOJlI M3MEpPEHHs, OIEHUBATh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMNBITHI 1O TMPOBEPKE TMPEJI0KEHHOM THUMOTE3bl: IUIAHUPOBAThH
AKCIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJM3UPOBATh
MOJTyYEHHBIE PE3YILTAThI U JICJIaTh BBIBOJ O CTATyCe MPEJIOKEHHON TUTIOTE3bL;
OMUCHIBATh METOIbI TIOJIYYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

co0Jro1aTh MpaBuia 6€30MacHOTO TPY/la MPY MPOBEACHUN UCCIEIOBAHUM B paMKax
y4eOHOT'0 SKCIIEPUMEHTA, MPAKTUKYMa U Y4e€OHO-UCCIIe0BATEILCKON U TPOCKTHOM
JIEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTrh pacuéTHpIC 3a/laud C SIBHO 3a/JIaHHOM M HESBHO 3aJaHHON (U3UYECKOU
MOJICJIbIO: HAa OCHOBAaHMM aHaJM3a YCJIOBUS BbIOMpaTh (U3NUECKUE MOJCIH,
OoTBeHaromue  TpeOOBaHUSM  3ajaud, MPUMEHATH  (GOPMYJIBI,  3aKOHHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (PU3MUECKUX TEOpUNW TIPU HCIOJIH30BAaHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3ajad, MPOBOJUTH PacU€Thl HA OCHOBAaHHHU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOIBI
peueHus ¢ y4ETOM MOJYYEHHBIX pPe3yJIbTaTOB;

pemarh KadecTBEHHBbIE 3aJaud, TpeOyroliue MpPUMEHEHUS 3HAHUM W3 pa3HBIX
pasnenoB Kypca (pU3MKHM, a TaKKe MHTErpallMd 3HAHUW U3 JIPYTUX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOUKY PACCYKAECHUM C
OTIOPO¥ Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS ISl OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX
IIPOLIECCOB;

MPUBOJIUTh TPUMEPHI BKIAJa POCCHUHCKAX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

aHAMM3UPOBATh W OLIGHUBATh IMIOCJIEJICTBHUS OBITOBOW H MPOU3BOJACTBEHHOM
JIESITETPHOCTH YEJIOBEKa, CBSI3aHHOW C (DM3MYECKUMHU TMPOIECCaMH, C TO3HIIHMA
3KOJIOTUYECKOHN 0€30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
MPUPOJIONOIB30BAHUH, a TAKKE PAa3yMHOM HMCHOJb30BAHUU JTOCTHKEHHN HAayKU U
TEXHOJIOTMH ISl AalbHEHIIEro pa3BUTHUS YETOBEYECKOr0 OOIECTRA;

MPUMEHSTh pa3yHble CHOCOOBI paboThl ¢ uWHGOpMaNHeH (HU3UIECKOTO
COZIEpKaHMs C HCIOJIH30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCI0JIb30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH JIJIs TOUCKA,
nepepaboTKu M TMPEIbABICHUS y4eOHOW W HAyYHO-TOMYJSIpHON HHGOpMAalUu,



CTPYKTYPUPOBAaHUSA W MHTEpPIpeTauuy UH(GOPMALMH, MOJTYYECHHOW U3 PA3THUYHbBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYYaEMYyI0 HHPOPMALIUIO U OLIEHUBATh
€€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE aHaJIM3a
MCTOYHHKA UH(POPMALINH;

MPOSBIIATh OPraHU3ALMOHHBIE W IIO3HABATEJbHBIE YMEHHSI CAaMOCTOSITEIBHOTO
NPUOOPETEHHs] HOBBIX 3HAHMM B MPOLECCE BBIMOJIHEHUS MPOEKTHBIX U Y4eOHO-
HCCJIEe10BATENbCKUX PaboT;

paboTaTh B IpyIe C UCIOJIHEHUEM Pa3IUYHBbIX COLUAIBHBIX POJIeH, IIIaHUPOBAThH
paboTy TpyNIibl, PalMOHAIBLHO PpACIpPEAeNATh AESTENbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJeKBAaTHO OLIEHUBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYMIbl B
pellIeHue paccMaTpUBaeMOil MpoOIEMBI;

OpOSIBJIATH MOTHBALMIO K Oyaymed mnpoPecCHOHANbHON AESITeIbHOCTH IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Jrj;-)n HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI Beero Kontpoabnbie, IIpakTnueckue gg;‘g:) ll;l::;bnme
padoTsbI padoThI pecypesI
Pasnea 1. HAYYHBIVM METO/J ITIO3HAHUS ITIPUPOIbI
11 Hay4Hslil MeTO1 MO3HAHUS TPUPO B
Hroro no pazneny
Paznen 2. MEXAHUKA
2.1 Kunemartnka 10 1
2.2 JlMHAMHKa 10
2.3 Crartuka TBEPIOro Tena 5 1
2.4 3aKOHBI COXpAaHEHHS B MEXAHUKE 10
Hroro mo pazgeny 35

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJICKYJISIPHOKUHETHYECKOH TEOPHU 15
3.2 Tepmoaunamuka. TerIoBbie MalluHbL 20
33 ArperaTHble cocTOsiHHS BeniecTBa. ©azoBbie 14 1
HEePEX0/Ibl
Hroro mo pasaeiny 49
Paznea 4. QJIEKTPOJINHAMUKA
4.1 DIIEKTPUYECKOE TIOJIE 24
4.2 ITocTOSsIHHBIN ANIEKTPUYECKUIA TOK 24 1
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no paszneny 54

Paszea 5. ®PUSHUECKHUI MPAKTUKYM




5.1 dusnyeckuii NPakKTUKyM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosimuecTBo 4acos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PasiesIon HTem Beero KounrTpoasubie IIpakruyeckue f)l;;(al:cﬂ::::gbnm e
padoTsbI padoThI pecypebi
Paznen 1. QJIEKTPOJIMHAMUKA
1.1 MaruauTHOE 10JI€e 14
1.2 DIIEKTPOMArHUTHAS MHIYKI[HSI 13 1
Hroro mo paszueny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHu4YeCKHE KOIEOaHUS 10
2.2 DIIeKTPOMArHUTHBIE KOJIEOAHHS 15
2.3 MexaHHYeCKHE U DIIEKTPOMArHUTHBIE BOJIHEI 10 1
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJHLHOCTH

3.1 Ocuossl CTO 5 1
Hroro 1o pasueny 5
Paznea 4. KBAHTOBAS ®U3UKA
4.1 KopnycKyIsipHO-BOJIHOBOU Tyaiu3m 15
4.2 dusuka aTomMa 5
43 ®u3KKa aTOMHOTO SIpa M 3JIEMEHTAPHBIX 5
YACTHI
Hroro no paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU 1 ACTPO®PU3UKU

5.1

D1eMEeHTBl aCTPOHOMMHU U acTPOUUKU

12

Hroro no pasaeny

12




Pazzea 6. ®PUSHUECKHWI MPAKTUKYM

6.1 DuU3MYECKHi TPAKTUKYM 16 16
Wroro no pazneny 16
Pazgen 7. OGOBIIAIOILIEE IOBTOPEHUE
CucremaTtu3zanus 1 0000I1IEHHE TPEIMETHOTO
71 COJICpKaHUSA U OIIBITA JICATEIILHOCTH, 15
' MpHOOPETEHHOTO IPU U3YYEHUH Kypca
¢uzuxu 10 — 11 xnaccoB
Hroro 1o pasueny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoapipie  Mpaxruteckue fllsyqe}mﬂ gﬁ[?aI;OBaTeﬂbele
padoTsbI padoThI pecypesI
1 dusuka — QyHIaMEHTANIbHAS HAyKa O TIPHPOJIE 1
2 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
rccaeoBaHusl GU3NYECKUX SBICHUI
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
3 npupoiel. Habmoienne u SKCeprMeHT B 1
¢busuke
4 CriocoObl n3MepeHust GU3NYECKUX BETUUHH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
U3MepeHui GU3nYeCcKX BEITUUHH
MopenupoBanue B ¢pusuke. Posib 1 MecTo
6 (1)1/131/11(1/1“13 ($hopMHUPOBaHUH COBPEMEHHOM } 1
Hay4YHOU KapTHUHBI MUpPa, B TPAKTUUYECKON
JeSITENIbHOCTH JIFOeH
Mexanunueckoe apuxenue. Cucrema oTcyera.
7 OTHOCHUTETHHOCTh MEXaHUUYECKOTO JIBUKECHHUSL. 1
[Ipsimast u oOpaTHas 3aja4n MEXaHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
8 MPOEKIIMK Ha OCU KoopAuHAT. Tpaekropus. 1
[Tepememenue. CkopocTs. X mpoekiuu Ha
OCH KOOPJIMHAT
PaBHOMEpPHOE PAMONIMHEMHOE TBUKEHUE.
9 I'padmyeckoe onucanre paBHOMEPHOTO 1
MPSIMOJIMHENHOTO ABUKEHUS
10 CrnoxeHue nepeMenieHuii U CKoOpocTei. 1

Pemenue 3amau




11

HepaBnomephoe aBmwxenne. MrooBeHHas
CKOpOCTh. Yckopenue. [IpsamoiimHeitnoe
ABHWKCHUC C TOCTOSAHHBIM YCKOPCHUCM

12

I'paduueckoe onrcanue NPsIMOITMHEHHOTO
JIBUKEHHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoiHOE MTafieHne. Y CKOpeHne CBOOOHOTO
IIaICHU . 3aBHUCUMOCTH KOOpAWHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpoIIeHHOTOo MO/ YIIIOM K
TOPU30HTY

15

KpuBosmHeliHoe nBuxkeHue. J[BHxeHue no
OKPYXXHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

16

KonTponbnas pabora no teme "Kunemaruka"

17

[TepBriif 3akoH HptoToHa. UHEepLianbHbIe
cucteMbl oTcuéra. [[pHHIMI OTHOCUTENTHPHOCTH
lNanunes. HennepmanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHozelcTBytomas cuia. Bropoit
3axoH Herotona. Macca

19

B3aumopericteue Ten. Tperunit 3akon HeroToHa

20

[Ipunnun cyneprno3uiuu cui. Pemenue 3ana4y
Ha NMPUMEHEHHEe 3aKOHOB HploTOHA

21

3aKoH BCEMHUPHOI'O TATOTCHHUA.
OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ n
HHCpTHOfI MacCChbl

22

Cuita TsbKeCcTH B YCKOPECHUC CBO60,I[HOI‘O
HaaCHUA

23

Z[BI/I)KGHI/IC HEeOECHBIX TeJI U UX
HUCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHYCCKas CKOPOCTb. 3aKOHBI Kermepa




24

Cuna ynpyrocru. 3akoH I'yka. Bec tena

25

Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
JIBM>KEHUE B )KUAKOCTH U raze ¢ Y4ETOM CHIIbI
COITPOTHUBIICHUS CPEIbI

26

Hasnenue. ['mapocrartnyeckoe JaBiCHUE.
Cuna Apxumena

27

AbcomoTHO TBepzoe Teino. [locTynarensHoe u
BpalllaTeIbHOE ABUKECHHUE TBEPAOTO Tela

28

MOMGHT CHJIBI OTHOCHUTCJIIBHO OCHU BpaHIGHI/IFI.
Tlneyo cusel

29

CrnoxeHnue cuil, MPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTn Tena. YcinoBus
PAaBHOBECHA TBEPAOIO TECJIA. BI/I}II)I PAaBHOBCCHUA

30

Pemenue 3agau

31

KonTtponbHas padota no teme "JIuHamuka.
Cratuka TBepaorO TEna"

32

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHuaIbHBIX To4ekK. LIeHTp Macc cuctembl
MaTepHUaJbHBIX TOYEK. TeopeMa o IBUKEHUU
LIEHTpa Macc

33

NmMmynbe critbl 1 N3MEHEHUE UMITYJIbCa Tela.
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE
IBIDKEHHUE

34

MowmeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBHeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B ICHTPAJIBbHBIX IOJISAX

35

Pemenue 3amau

36

PabGoTa cuibl Ha MaJlOM M Ha KOHEYHOM
NIEpCMCIICHHUU. Fpa(bPI‘-ICCKOC MNpEaACTaBJICHUC
pa6OTLI CUJIbl. MOIIIHOCTh CHJIBI




37

Kuneruueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUuu
MaTepUaIbHON TOYKU

38

[ToTeHnManpHbpIE U HETOTEHIUAJIBHBIE CUIIBI.
[TorenunaneHas sHeprus. Bropas
KOCMHUYECKAsi CKOPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOM SHEepTrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHymnu s uieanbHOM
KHUJKOCTH

41

KonTtponpHas padoTa o Teme "3aKkoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTuHe npencraBieHuid 0 IPUPOJIE€ TETIOTHI.
Ocnosueie nonoxenuss MKT. duddyzus.
bpoyHoBCKOE IBUKEHNE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPIbIX
Ten. XapakTep JBUKEHUS U B3aUMOICHCTBUS
YacTHUII BEIEeCTBA

44

Macca u pa3Mepbl MOJIEKYIT (AaTOMOB).
KomnuectsBo BemectBa. IlocrostHHAs
ABoraapo

45

Temneparypa. Temtosoe pasHoBecue. [llkana
Ilenbcus

46

Pemenue 3amau

47

NneansHbIi ra3. I'a30BEIe 3aKOHBI

48

Ypasaenue Menaeneesa-Knanelipona.
Pewrenue 3amau

49

AbcomoTHas TeMreparypa. 3akoH JlanbToHa




50

I/I30Hp0ueccm B NACaJIbHOM ra3s€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA

51

I'paduueckoe npecTaBICHUE H30TIPOLIECCOB:
M30TEpMa, U30X0pa, n300apa

52

OcnoBHoe ypaBuenne MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHON TeMIepaTyphbl
TEPMOJIMHAMUYECKON CUCTEMBI CO Cpe/iHEeN
KMHETUYECKOHN DHEPrUueH NOCTYNaTEIbHOTO
TEIJIOBOTO JBUKEHUS €€ 4acTHUIl

55

O000I1IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
teMe "OcuoBst MKT"

56

KonTtponsHas padota o teme "OcHoBbel MKT"

57

TepmonnHamudeckas cuctema. 3aiaHue
BHEIIHUX ycnoBui jyist T/l cuctemsl.
Brenraue 1 BHyTpeHHUE TTapaMeTPBhI.
[TapameTpsr T/l cucTeMbl Kak cpeaHue
3HAYEHUs BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaAMUKH.
CamornpousBoJibHas penakcarus T/l cuctembl
K TEIJIOBOMY PaBHOBECHIO

59

MOI[CJ'IB nacaJbHOI'0O rasa B TCpMOJUHaAMUKE.
YcnoBus IIPUMCHUMOCTH 9TOM MOACIN

60

VYpasuenne MengeneeBa-Knaneiipona u
BBIPA)KEHUE JIJIs1 BHYTPEHHEW SHEPTUU

61

Bripaxkenue aisi BHyTpeHHEH SHEPruu
0JIHOATOMHOTO UAEAJIbHOTO ra3a.
KBazucrarnueckue 1 HeCTaTU4ECKUE
ITPOLIECCHI




OneMeHTapHas paboTa B TEpMOIMHAMHUKE.

62 Brrurcnenue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme
Tennonepenada kak croco0® U3MEHEHUs

63 BHyTpeHHel sHepruu TJl cucremsl 6e3
COBepIIECHUS pabOTHI

64 KoHBekI1s, TeIIonpoBOAHOCTh, H3ITydEeHUE
KonnuecTBo TemnoTsl. TemmoéMKoCTh Tena.

65 YaenwHas U MOJIIpHAS TETIIOEMKOCTH
BEIECTBA. Y IeNIbHAS TEIUIOTa CTOPAHUS
TOTUTNBA

66 Pacuér kommdecTBa TEIUIOTHI TIPH
TeTuIonepeade

67 [Tonsatue 06 annabaTHOM Tiporiecce. [lepBrrit
3aKOH TEPMOTMHAMHUKH

68 KonunuecTBo TemnoTel 1 paboTa Kak MEpbI
W3MEHEHUs BHYyTpeHHEeH sHepruun TJ[ cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKY TSI

69 PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB.
HeobpaTumocTh TpUPOIHBIX TPOIECCOB

70 [Tpuniumne! gerictBus TeroBbix MamuH. KIT/]

71 MakcumanbHoe 3HadeHue KIT/I. [Tuxn Kapno

72 Pemtenue 3amay
DKOJOTUYECKHE aCTIEKThI UCTIOIh30BaHUS

73 TEIUIOBBIX JBUTaresneil. TermnoBoe 3arps3HeHue
OKpY’KaIoIlel cpe/ibl

74 Pemenue 3amau

75 O06o01IeHne 1 cucTeMaTu3alus 3HaHu| 1o
teMe "Tepmonnnamuka. TernnoBbie MalIHbI"

76 KonTponbHas pabota o Teme

"TepmoanHamuka. TemaoBble MAlIUHbI"




7

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue u kunenue. Y 1eiapHas TEIIOTa
mapooOpa3zoBaHus

78

HacpliiieHHbIe 1 HEHACHIIIEHHBIE MAPBI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO 1apa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH

79

Braxxnocts Bo3zyxa. AGCOIIOTHAS U
OTHOCUTCJIbHAsA BJIA)KHOCTH

80

Pemenue 3agau

81

TBépnoe teno. Kpucrammmueckue u amopgHbie
Tena. AHM30TPOIHS CBOWCTB KPUCTAJIOB

82

[InaBnenue u kpucTaM3anus. Y aeiabHas
teryioTa raByieHus. Cyonmumarus

83

Hedbopmaruu TBEpAOTO Tena. PacTshkenue u
cxarue. Casur. Moayne FOnra. [Ipenen

ynpyrux aehopmanui

84

TemoBoe pacmupeHue KUAKOCTeH U TBEPIBIX
TeJ1. AHTApMOHU3M TEIUIOBBIX KOJIEOaHUI
YacTHUII BEIIeCTBA

85

[IpeoOpazoBanue sHepruu B Ha3oBbIX
nepexoiax

86

ypaBHeHI/Ie TEIIOBOI0 OajaHca

87

Pemenue 3amau

88

HOBerHOCTHOC HaTsKCHUC. KaHI/IJ'IJ'IﬂpHBIe
SABJICHHA. Z[aBJ'ICHI/IC noa HCKpHBJ’IGHHOﬁ
TTOBCPXHOCTBIO JKUAKOCTH. CDopMyna Jlammaca




89

O06o001IeHre U cucTeMaTu3aus 3HaHUN 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ NEpexoibl"”

90

KonTponsHas padora o Teme "Arperaraeie
cocTosiHus BellecTBa. Pa3oBbie nepexo bl

91

DneKTpu3aIys Tel U e€ IpOosBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buma
AMEKTPUIECKUX 3apsaoB. [IpoBoTHUKH,
JVDJICKTPUKH M TIOJTYIPOBOJHUKHU

92

DneMeHTapHBIN ANEKTPUYECKUl 3apsii. 3aKOH
COXpaHEHHs NIEKTPUUYECKOI0 3apsiia

93

B3aumoperictBue 3apsnoB. ToueuHblie 3apsiibl.
3akoH Kynona

94

Pemenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
AIEKTPUIECKHUE 3aPsi/IbI

96

Hanpsk€HHOCTD 37EKTPUUECKOTo HOJIs.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE I0JIe

97

HOTGHHI/IEUIBHOCTI) SJICKTPOCTATHUYCCKOI'O
noyisa. PasHOCTh NOTEHIIMATIOB 1 HaIPsHKCHUC

98

HOTGHHI/IaJ'IBHaSI OHEPrus 3apsaa B
QJICKTPOCTATHUYCCKOM IIO0JIC. IToTenmuan
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs3b HaHpH)KéHHOCTI/I II0JIA U1 PA3HOCTH
IOTCHIHAJIOB JJIA 3JICKTPOCTATUYCCKOI'O ITOJIA

100

[IpuHIMIT CynEepnO3UIIUU ANEKTPUUECKUX
nojen

101

Pemenue 3amau




ITone Toueynoro 3apsaa. [lone paBHOMEpHO

102 N
3apsKEHHON cepsl
[Tosie paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEPHO 3apsHKEHHOM
OECKOHEYHOM IIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM IIOJIC.
YcnoBue paBHOBECHUS 3apsiiOB

105 JIMDIIEKTPUKY ¥ TIOTYIPOBOJHUKH B
AJIEKTPOCTATHYECKOM II0JIC
Konpnencarop. DnekTpoéMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCATOpa

107 [TapannensHOE COETMHEHNE KOHIEHCATOPOB

108 ITocnenoBaTensHOE COeTUHEHE
KOHJICHCATOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsiKEHHOM YaCTHUIIbI B
OJTHOPOJTHOM DJICKTPUUECKOM T10JIe

112 Pemtenue 3amay

113 O0001IeHne U cucTeMaTU3aLs 3HAHUI 1O
Teme "DekTpudeckoe mnosjie"

114 KonTtponbHas padoTa o teme
"DnekTpuueckoe noJje"
Cuna toka. ITocTosSHHEIN TOK. Y CIIOBHUSI

115 CYIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPHUYECKOTO
TOKAa

116 Wcrounnku Toka. Hanpsbkenne u 9/1C

117 3akoH OMa [uid ydacTka 1enu. DIEeKTPUIECcKoe

COIIPOTHUBJICHUC




3aBHUCHUMOCTh COIMPOTUBJICHUA O AHOPOJAHOTO

118 MPOBOJIHUKA OT €r0 JIUIMHBI U IJIOLIA/INA 1
TOTNIEPEYHOT0 CEUCHUS

119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA. 1
Pemenne 3amau

120 [TocnenoBarensHOE, MapaieibHOE, 1
CMEIIaHHOE COEJIMHEHNE MMPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUYECKUX LIETIECH. 1
[IpaBuna Kupxroga

122 Peurenue 3aau 1

123 Pa6ora snexrpuyeckoro Toka. 3akoH Jxoyins 1
—JleHna

124 Pemienue 3a1au 1

195 MOoNTHOCTB JEKTPUIECKOTO ToKa. TerutoBast 1
MOIITHOCTb, BBIJICIIsIEMast Ha PE3UCTOPE

126 Pemenwue 3amau 1

197 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE 1
HMCTOYHHKA TOKA

198 3akon OMa 11 MOJTHOM (3aMKHYTOM ) 1
AIEKTPUIECKOM TIenH

129 Pemrenue 3aau 1

130 MOIIHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHcarop B 11enu MOCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemenne 3amau no teme "IlocTosTHHBII 1
AIEKTPUYECKUH TOK"

135 Pemenne 3amau no teme "IlocToAHHBIH 1

ANEKTPUYECKUH TOK"




136

Pemtenue 3amau no treme "IlocTosHHBII
AJIEKTPUYECKHUI TOK"

137

O0600meHne u cucTeMaTru3aus 3HaHUK 110
teme "[locTOsIHHBIN 21eKTpUuYecKuil TOK"

138

KonTpomnsHas padora o Teme "TlocTossHHBIN
AIEKTPUUYECKUHN TOK"

139

DneKTprUdecKast IPOBOIUMOCTh Pa3TMYHBIX
BEIIECTB. DJIIEKTPHUECKUI TOK B METAJIIAX.
CBepXnpoBOJIMMOCTb

140

DNEeKTPUYECKUM TOK B pacTBOpaxX U pacruiaBax
ANEKTPOJIUTOB. 3akoHbI Dapajes s
ANIEKTPOJIN3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEeKTpUYECKHUN TOK B BakyyMme. BakyymHble
IPUOOPHI

143

DJIEKTPUYECKHI TOK B MOJYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

du3nyecKui MpakTuKyM 1o teme "M3mepenne
CHWJIBI TOKA U HAIIPSDKEHUS B IIETIH
MIOCTOSIHHOTO TOKa MPH MOMOIIY aHAJIOTOBBIX
1 1U(GPOBBIX U3MEPUTENBHBIX TPHUOOPOB" UIN
"3HakoMCTBO ¢ U(poBoi Taboparopueii mo
¢duzuke. [Ipumepsl m3mepeHust GU3NIECKUX
BEJTUYMH MIPH MOMOIIU KOMITBIOTEPHBIX
TATYUKOB"

146

®usnueckuil NpakTuKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
OTIpEJIeNIEHUs] MTHOBEHHOM ckopocTy"

147

duznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHHUS IPU MPSAMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBM>KEHHUH 10 HAKIIOHHOM
miockoctu" uinn "HccnegoBanue 3aBUCHMOCTH




IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
nBIOKeHun"

148

®uznyeckuil npakTukym o teme "M3mepenue
YCKOpEHUsI CBOOOHOTO TaICHUS" HITH
"N3yueHue IBUKEHUS Tela, OpPOLIEHHOTO
TOPU30HTAJIBHO"

149

®uznyeckuil npakTukyM o teme "M3ydenue
JIBYKEHUS TeJa 10 OKPYKHOCTH C TIOCTOSTHHOM
o Moyt ckopocThio” unu "McecnenoBanue
3aBHCHUMOCTH Iepro/ia oOpaleHus
KOHHYECKOTO MasiTHUKA OT €ro mapameTpoB"

150

®u3nueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUJIbI IPU ABUAKECHUHN
OpycKa 1Mo HaKJIOHHOW TUIOCKOCTH'" WITH
"[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHH JIBH)KEHUS OpycKa 10 HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
Maccel”

151

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTU CHJT YIIPYTOCTH,
BO3ZHUKAIOIIHX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu’ wim "M3ydenne
JIBUKEHHS] CUCTEMBI T€J1, CBSI3aHHBIX HUTHIO,
TIePEKUHYTOH vepe3 JErkui 0ok"

152

®usnueckuil NpakTUKyM 1o teme "M3mepenue
ko3¢ duiMeHTa TpeHus 1o BeJIUYUHE YTIIOBOTO
ko3 duimenta 3apucumoct Frp(N)" wim
"HccnenoBanue IBM>KEHUsI Opycka 1o
HAKJIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
koapuurenTom Tpenus" wim "U3ydenue
JIBUKEHHUSI TPYy3a HA BaJLy C TPEHHEM"

153

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBHi paBHOBECHSI




TBEPAOIO TeJIa, UMEIOIIEr0 OCh BpaLeHUs "
niu "KoHCTpynpoBaHuE KPOHIITEMHOB U
pacu€t cui ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOLLETr0
TIJIOIA b OTIOPHI"

154

®uznyeckuil npakTukym no teme "M3mepenue
UMITyJIbCa TeJla IO TOPMO3HOMY MYTH" WU
"N3mepenue cuiibl TATH, CKOPOCTU MOJIENH
AIEKTPOMOOMJISE ¥ MOIIIHOCTH CHJIBI TATH'" WITH
"CpaBHEHUE U3MEHEHUSI UMITYJIbCa TEJa C
uMmItysibcoM crutbl” unu "MccnenoBanue
COXPaHEHHUS UMITyJIbCa MPHU YIPYroM
B3aumoaecTeun" win "M3mepenue
KMHETUYECKOM dHEPruu Tejia o TOPMO3HOMY

IIyTH

155

du3nyecKnil MpakTUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO Mpoliecca (PeKOMEHI0BAHO
HCIIOJIb30BaHuEe U(PPOBOH JabopaTopun)" uimm
"M3ydyenne n30XopHOTro mporecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

156

du3nyecKkui mpakTukyM 1o teme "M3mepenne
yaenbHoU TertoéMkocTu'" win "HMccnenoBanue
rporiecca OCTHIBAHMS BEIIeCTBa" WIIN
"UccnenoBanue aauabaTHOTO mpoiecca uin
"N3yueHne B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJSPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIICHUS] )KUJIKOCTEH"

157

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHUs KUAKOCTEN"
nnu "M3MepeHune yenbHOM TeMIOThI
naBieHus apaa" uim "M3yueHue cBOWCTB
HachIIeHHBIX napoB" uim "N3mepenue




a0COJIFOTHOM BJIIYKHOCTH BO3/yXa U OLICHKA
Macchl 1apoB B nomenieHun". Msmepenue
K02 (UIIMEHTa TTOBEPXHOCTHOTO HATSKCHHUS

158

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HabimroteHue peBpaIieHus SHEPTUu
3apsKEHHOT0 KOHIEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa” unm "Nsydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpIKALIEH
koHzeHcarop" win "Pacnpenenenue pasHoCTH
MOTEHIUAJIOB (HANPSDKEHUs) IPU
MIOCJIEI0BATEILHOM COEIMHEHUN
KOHJEHCAaTOPOB"

159

Pu3NYeCKU NPAKTUKYM IO TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yeapHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"HccneqoBanye 3aBUCUMOCTH CHJILI TOKA OT
HanpsHKEHUs 1715 JTaMIIbl HaKaJliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenue anexrponuza" nnum "U3mepenue
3apsija OJHOBAJIEHTHOIO HOHA" WIIH
"UccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPhI" WIH
"CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

161

PesepBusiit ypok. O6001IeHE U
CUCTEeMaTH3allKsl 3HAaHH 110 TeMe
"Kunemaruka"

162

PesepBHrlit ypok. O600IeHE U
cucTemMaTu3alus 3HaHui o teme "JluHamuka"

163

PesepBHriit ypok. O600IeHEe U
cucreMaru3aiuys 3Haguii mo teme "CraTtuka
TBEpaoro rena'"




164

PesepBHriit ypok. O600IIeHNE 1
cUCTEeMaTH3als 3HaHUM 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

165

PesepBHeIit ypok. O600IICHNE 1
cucTeMaru3anus 3HaHui o Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopuu"

166

PesepBubiit ypok. O60011eHNE 1
CHCTEMAaTHU3alMs 3HaHUH 110 TEME
"TepmoauHamuka. TenaoBbsie MalIHbI"

167

PesepBHblit ypok. O60011IEHNE U
CHCTEMAaTU3alMs 3HAHUH 10 TeMe
"ArperatHbie COCTOAHHS BellecTBa. Pa3oBbie
repexopl"

168

Peseprubrit ypok. O6001eHNE 1
cCucreMatu3sanus 3HAaHUH 10 TEME
"Dnexrpuueckoe nojue"

169

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHU 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

PesepBubiit ypok. O6001IeHNE U
cucreMarus3anys 3gaguii mo reme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariuToB U
MIPOBOTHUKOB C TOKOM. MarHutHoe moJie.
I'mnore3a Ammnepa

Bekrop marautHOM MHAYKIMK. [IpruHImMn
CyNEPHO3UIMYA MATHUTHBIX NoJie. JInnun
MarHATHON UHAYKIIHH

MaFHI/ITHOG I10JIC HpOBO}IHI/IKa C TOKOM. OHI)IT
Opcrena

Cuta Amriepa, e€ HanpaBJIeHUE U MOYJIb

Pemrenue 3agau

o (o B~ W

[Ipumenenne 3akoHa Amriepa.
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI

Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
JIBr>keHue 3apsKEHHOW YaCTUIIbI B
OJIHOPOJHOM MarHUTHOM I10JIe

Pemrenue 3agau

Pa6ota cunel Jlopenna

10

Pemenue 3amau

11

MarsuTHOE HoJjie B BEIIECTBE.
(DeppOMaFHeTI/IKI/I, mapa- 1 JuaMaracTuKu

12

OcHOBHBIE CBOWCTBA (peppOMarHETUKOB.
[TpumeneHne peppoMarHeTHKOB

13

Permrenue 3agau mo reme "MargutHoe mose"

14

Permrenue 3agaq mo reme "MaruutHoe moJe"




SIBneHue MEKTPOMArHUTHOM UHAYKIIUH.

15 . 1
IToTOK BEeKTOpa MAarHUTHOW WHIYKIIUN

16 OC unaykuuu 1

17 3aKoH 3JeKTpoMarHuTHON uHaykuuu dapanes 1

18 Buxpeoe anekrpuueckoe nosie. Toku @yko 1

19 O/1C uHAYKUMU B IBWXKYIIMXCS TPOBOJHUKAX 1

20 Penrenwe 3a1au 1

21 Ipasuno Jlenma 1

29 NunyktuBHOCTH. KaTynka HHIyKTUBHOCTH B 1
IIETIA TIOCTOSTHHOTO TOKa

23 SBnenune camonHaykiuu. DJ]C caMonHIyKIINA 1

24 DHepruss MarHUTHOTO TIOJIS KaTYIITKA C TOKOM. 1
DJIEKTPOMArHuTHOE MOJIe

25 Pemrenue 3agau 1

26 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1o 1
TeMme "DNeKTpoIuHaAMUKA"

97 KonTtponsHas paboTa o Teme 1
"OnexkTpoauHaMuka'

28 Konebarenbnas cucrema. CBoOOAHBIE 1
KoJiebaHus1. ['apMoHUYEeCKre KoJieOaHus

29 Kunematnyeckoe u JUHAMHYECKOE OMMCAHUE 1
KoJieOaTeNbHBIX TBUKCHUM
DHeprerudeckoe onrcanue. BeiBo

30 JTMHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX 1
KoJIeOaHUW U3 UX SHEPreTHYECKOro U
KMHEMaTUYECKOTO OMUCAHUS

31 Ammnutyzna u ¢asza xoynedaHui 1

32 [Tepuon u yactora kosnebanwuii. [Tepron Manbix 1

CBO60,[[HLIX K0JIeOAHUIH MaTeMaTH4eCKOro




MasTHUKA. [lepro cBOOOIHBIX KOJIeOaHMIA
MPYKUHHOTO MasTHUKA

3aryxaromue Koyuebanus. BeinyxieHHbIe

33
koJiebanusi. Pe3onanc

34 ABTOKOJICOAHUS

35 Pemenue 3amau

36 VYpok-koHpepenuus "MexaHnueckue
KoJIe0aHusl B My3bIKJIbHBIX HHCTPYMEHTax"

37 O06o001enye ¥ cucTeMaTH3aus 3HAHUH 110
teMe "Mexanndeckne koyieoanus"

38 DNIEeKTPOMAarHUTHBIE KOJICOAHHUS.
KonebaTenpHbIM KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia

39 KOHJICHCATOpa C aMIUTATYION CHIIBI TOKA B
KoJIeOaTeIbHOM KOHTYPE

40 3aK0H COXpaHEHUS YHEPTUN B UJICATHHOM
KoJIeOaTeIIbHOM KOHTYPE

a1 3aryxaromye JMeKTPOMarHuTHBIE KOJIeOaHusl.
BrIHYXICHHBIC 2JICKTPOMArHUTHBIE KOJICOAHMS

42 [Tepemennsbiii TOk. Pe3uctop u KoHAEHCATOP B
LIETIA TIEPEMEHHOTO TOKa

43 Karymika vHIYyKTUBHOCTH B IIETTH
MePEMEHHOTO TOKa

44 3akoH OMa Jyist JIEKTPUYECKOM 1enu
MePEMEHHOTO TOKa
MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYIHOE

45 U JeHCTBYIOIIee 3HAaUCHHE CUIIBI TOKA U
HaMPsKEHUS

46 Pe3oHaHC B aneKTpUYecKO Lenu

47 Pemienne 3amau




Wneansublif Tpancdopmatop. [Iponssoactso,

48 nepenava u moTpedIeHue MMEKTPHISCKONH
SHEPTUH
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

49 anekTpo3Hepruu. KynpTypa ucnosb30BaHus
AJIEKTPOIHEPTUU B IOBCEAHEBHOM JKU3HU

50 Pemenue 3amau

o1 Pemrenne 3anau

52 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "DIIeKTpOMarHuTHbIC KoJieOaHus"

53 Mexanndeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJH

54 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3Byk. XapaKkTepUCTUKH 3ByKa

56 HNudpaszsyk u ynerpassyk. [llymoBoe
3arpsi3HEHUE OKPY’Kalolel cpeibl

57 Pemtenue 3amay

58 DJIEKTPOMAarHuTHbHIE BOJIHBI. 3myyeHue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEeKTPOMarHuTHhIX BOJIH. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH
[IkaJia 31€KTpPOMarHUTHBIX BOJIH.

60 [IpumeHeHue 21eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpebl

62 KonTtposnpHas padota no teme "Konebanus u
BOJIHBI"

63 Caer. 3aKOH NPSAMOJIMHENHOTO

PaCIIpOCTpaHCHHA CBCTA




Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA

64 o
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETa

65 Otpaxenue cBera. [Inockoe 3epkaio.
Cdepuueckoe 3epkao
[Ipenmomnenne cBeta. AGCOTIOTHBIN U

66 OTHOCHTEIJIbHBIN MOKa3aTesb MPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenbHblit
YTOJI IOJTHOTO BHYTPEHHETO OTPasKEHUS

67 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpaKEHHsI M IPEIIOMIICHUS CBETa

68 Xon nydet B mpusMe. Jlucnepceus certa.
CrnoxHblii cocTaB 6enoro ceerta. [[pet

69 JInnzel. DOKyCHOE PacCTOSHUE U ONITHYECKAs
CHJIA JINH3BI

70 [TocTpoenue n3o0pakeHui B INH3aX U UX
cUCTeMax. YBeJIMYeHHE JTUH3bI

71 Pemenne 3agau Ha mocTpoeHHE N300PAKECHUIH,
MOJIy4a€MBIX C IIOMOIIBIO JINH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenensl npuMeHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jlucniepcus cBera

76 Hurepdepennus ceeta

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS
HaO0JI0/ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenune uHTephepeHInn

80 Hudpaxius ceera




Judpaxuonnas pemeérka. Y cioBue

81 1
HaOJI0/ICHUS TI1aBHBIX MAaKCUMYMOB

82 Pemenue 3amau 1

83 [Tontepeynocts cBeTOBBIX BOJH. [lomspusanus 1
cBeTa

84 Pemenue 3amau 1

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE 1

86 O060061eHre u cucTeMaTu3alus 3HaHu| 1o 1
teMe "Onrtuka"

87 KonTtponbhas paborta o teme «OnTuka» 1
I'paHHIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MPUHIIUT OTHOCUTEIHHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHUTEJILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOW MHTEPBAI.
[IpeobpazoBanus Jlopenmna. Ycnoue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHHEe BPEMEHU U
COKpAIIIEHUE JITTUHbI

91 DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIBI 1

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PEIATUBUCTCKON YacCTULIbl. DHEPIHsl IOKOs

93 PaBHOBeCHOE TeIIOBOE U3TyUYECHUE 1

94 3akoH cMelrennsa Buna 1

95 I'unoresza M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprus ¥ UMIyJIbC GOTOHA 1

97 ®otoaddext. OnpiTol A. I'. Cronerosa. 1

3akonbl potorddekra




VYpaBuenue DiiHireliHa s GoTodddexra.

98
"Kpacnas rpanuma" ¢potosddekra

99 JaBnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL
Bouns! ne bpoiins. J{nuna BosiHs! Ae bpoiis u

101 pa3Mepsl 00J1aCTH JIOKATH3AIMH JIBUKYIICHCS
JACTHIIBI

102 KopryckynsipHO-BOTHOBOM JTyaliu3m

103 Judpakuus >1eKTpOHOB Ha KPUCTALIaxX
Crienn¢uka u3mMepeHuit B MUKPOMUDPE.

104 CoOoTHOLIEHHS HEOTTPEACIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacu€THbIX 3ama4

107 KonTtponbHas padoTa mo temam: "OCHOBBI
CTO", "KopnycKyJIapHO-BOJHOBOM Ayanu3m"

108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Inanerapnas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bunel cnektpoB. CrieKTp ypOBHEM 3HEPTUU
aToMa BOAOpoJa

111 CHnoHTaHHOE U BBIHYXJEHHOE U3Jy4YEeHUE CBETa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YMCIIO siapa.
H3oTtonsl. PagnoakTuBHOCTH
3aKoH paJin0aKkTUBHOTO pacnaga. CBoicTBa

114 MOHHU3UPYIOIIETO U3TydeHus. BiusHue

PaAMOaKTUBHOCTH HA KUBBIE OPraHU3MBI.
Jo3umerpus




115

OHeprus cBA3U HYKJIOHOB B siipe. SnepHble
cuiel. Jlehekt Macchl sapa. SaepHbie peakium.
Snepusie peaktopsl. [Ipobiemsl yrpaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKHE
ACIIEKTHI Pa3BUTHS SIACPHON DHEPrEeTUKH

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
AJIEMEHTapHbIX yacThll. OyHJaMEeHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rinooHHas MOJENb apOHOB

117

®dusuka 3a npenesnamu CTaHIapTHON MOJEIH.
TémHuasa marepus v TéMHas SHeprust. EquHcTBO
(dbuznyeckoil KapTUHBI MHUpa

118

Oransl pa3BUTHS aCTPOHOMUU. 3HaYCHHE
ACTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (PU3UKU IS
0OBSICHEHUS IPUPOABI KOCMUUYECKHX 0OBEKTOB.
MeTo1bl aCTPOHOMUYECKUX HCCIICIOBAHUM

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucteMa. Connie. ConHeudas
aKTUBHOCTb. McTounuk snepruu CosHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKHU.
Juarpamma "crnieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

3B63,Z[LI IJIaBHOM IIOCIEA0BATEIbHOCTU

125

Braytpennee ctpoenue 38¢31. CoBpeMeHHBIE
NPEACTABICHHS O IPOUCXOKICHUH U




spostroru CoJTHIA U 3BE3/. DTallbl )KU3HUA
3BE3

126

Muneunsiii [Iyte — Hama ['anaktuka. Tunsl
rajakTuk. YEpHbIE ABIPHI B AIpax ralAKTUK

127

Bcenennas. Paciiupenne Beenennoil. 3akon
Xab6mna. Teopust bonbioro B3pbIBa.
PennkToBOE H3MyYeHHE

128

Macmrabnas ctpykTrypa Beenennoii.
MeraraiakTuka

129

Hepeménnsie mpo6iieMbl acTpOHOMUUT

130

®u3N4eCcKuil IPAKTUKYM IO TEME
"HccmeqoBanne MaroiiTHOTO TTOJIS
nocTOSHHBIX MarHUTOB" MM "UccnenoBanne
CBOMCTB (peppOMarHeTUKoOB" i
"UccnenoBanne NeHCTBUS TOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM"

131

du3nyecKkui NpakTuKkyM 1o teme "M3mepenne
cunbl Amnepa" unu "M3yyeHue 3aBUCUMOCTH
CUJIBI AMIIepa OT CHJIbI TOKA' Wi
"OnpenesnieHMe MarHUTHOM MHIYKIIUKA Ha
OCHOBE M3MepeHus cuibl Amrmepa"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM
nHayknuu'" win "OnpeneneHne HHIYKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue sBICHUS] CAMOMHAYKIUHU'" WIH
"COopka MOJIENIN NEKTPOMArHUTHOTO
regeparopa”

134

®uznyeckuil NpakTukyMm 1o teme "M3mepenune
nepro/ia CBOOOJHBIX KOJIE€OaHUH HUTSHOTO U
IIPYKUHHOT'O MasiTHUKOB"




135

@u3N4eCKUi IIPAKTUKYM 110 TEME
"[IpeobpazoBaHne SHEPTUH B IPY>KUHHOM
MasTHHKE"

136

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nmepeMeHHOT0 TOKa 4epe3
MOCIIEIOBATEIHHO COSANHEHHBIE KOHACHCATOD,
KaTylky u pesucrop” wiu "Mccnenopanue
pabOTHI HICTOYHUKOB CBETA B LIEMH
MIEPEMEHHOT0 ToKa"

137

®uznyeckuil npakTukym no teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

138

®usnueckuil NpakTUKyM 1o teme "M3mepenue
MOKa3aTessl IPEeJIOMIICHUS CTeKIa" WIIN
"[lonydenue n3o0paxxeHus B cCUCTEME U3
IJTOCKOTO 3€pKajia v JMH3bI'"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
PacCcTOSIHUS OT BEIleCTBA (Ha MPUMEPE JKUJIKUX
nuH3)" unn "U3mepenue GoKycHOTo
pacCTOSIHUA PACCEUBAIOIINX JIUH3"

140

®U3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue qudpakiuu, nHTepdEepeHInu 1
noJisipu3anuu ceera'

141

®U3NYECKUH TPAKTUKYM 10 TEME
"Onpenenenyre UMNyJabCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI[ B MArHUTHOM
roje)"

142

duznyeckuil NpakTukyM 1o teme "M3mepenue
OCTOsAHHOM [11aHKa Ha OCHOBE MCCIEN0BaHUS
dotorddexra" unu "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA YE€pPE3 CBETOINOJ OT
HanpspkeHus"




143

@u3N4eCKUi IIPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTo
aTOMAapHOTO BOJIOPOJIa U U3MEPEHNUE
MOCTOSTHHOM Prnbepra"

144

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIONb30BaHueM no3umMerpa’ win "M3ydenne
MOTJIOIIEHUS OeTa-4acTHUIl ATIOMUHIEM"

145

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmroaenus 38E€31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIMBIOTEPHBIX TPHIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro NoJIylapus U SpKue 3BE3/bI" UIH
"Habmronenus B Teneckon JIyHbl, TIaHeT,
TYMAHHOCTEH U 3BE3AHBIX CKOTUICHUI"

146

O0o001enye U cucreMaru3anys 3HaHui. Poin
(bMBUKHM U ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMATbHOM M ATHYECKOM
chepax IesaTeIbHOCTH YEIOBEKa

147

O060011eHre U cucTeEMaTU3aLus 3HaHui. Poiis
1 MecTO (PM3MKHU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O6001enue u cucreMarusanus 3HaHuil. Ponp
¢buznueckoit Teopun B GopMHUPOBAHUH
MIpe/ICTaBJICHH 0 (PU3NYECKON KapTUHE MUPA,
MecTo (pU3UUECKO KapTHHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MIPEACTABJICHUI O PUPOJIE

149

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI 10
teme "Kunematuka"




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

150
teMme "Kunematuka"

151 O000111eHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
teme "JIluHamuka"

152 O000111EHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Cratuka TBepaoro rena'

153 O0001IeHne 1 cUCTEMATU3AIINS 3HAHNUI 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKeE"
O0001IeHne U cCUCTEMATU3AIINS 3HAHNUI 110

154 Teme "OCHOBBI MOJIEKYISIPHO-KHUHETUYECKON
Teopun"

155 O0001IeHne U cucTeMaTU3aIis 3HAHUI 110
teme "Tepmonnnamuka. TernaoBpie MalIvHbI"
O0001IeHne 1 cucTeMaTU3aIMs 3HAHUI 110

156 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe IEpeEX0abl"

157 O0001IeHNe U cCUCTEMATU3ALINS 3HAHUI 110
Teme "DneKkTpudeckoe mnojie"

158 O00011IeHNE U CHCTEMATH3ALMsI 3HAHUH 110
teme "TIoCTOSTHHBIN ANEKTPUUECKUN TOK"

159 O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Toku B pa3nuyHbIX cpegax”

160 O00011eHNEe U cUCTEMATU3ALNS 3HAHUI 110
TeMme "MaruutHoe noJe"

PesepBuslit ypok. O600mIeHE U

161 CUCTEMATHU3AaLHA 3HAHUA 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"
PesepBHrlit ypok. O600IeHE U

162 CHUCTEMATHU3AaIH 3HAHUH 10 TEME

"MexaHndeckue Kojaeoanus"




PesepBHelii ypok. O600IIeHNE 1
163 CHCTEMaTH3allKs 3HAHUM 110 TEME 1
"JJIeKTpOMarHUTHbIE KojieOaHus"

PesepBHsIit ypok. O600IICHNE 1
164 cucTeMaTru3anus 3HaHUM 110 TeMe 1
"MexaHU4YecKue U 3JEKTPOMArHUTHbIE BOJHBI"

Pesepsubiit ypok. O60011eHIE 1 1
cucreMaru3amnys 3Hauui 1mo reme "Omruka"

165

Pesepsubiit ypok. O60011eHIE 1

166 cucreMarus3anus 3Hadui 1o teme "OCHOBBI 1
CTO"

PeseprubIit ypok. O6001eHNE 1
167 CHUCTEeMaTHU3allMsl 3HAHUI TI0 TEME 1
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

Peseprubrit ypok. O6001IeHNE 1
168 cUCTEMAaTH3alNs 3HaHWH 110 Teme "Pu3nka 1
atroma"

Peseprubrit ypok. O6001IeHNE 1
169 cUCTEMAaTH3alNA 3HaHWH 110 Teme "Pu3mka 1
ATOMHOTO Si/Ipa M 3JICMCHTAPHBIX YaCTHIL"

PeseprubIit ypok. O6001IeHNE 1
170 CUCTEMATHU3AINA 3HAaHUN 110 TeMe " DIIeMEeHTHI 1
actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

KacesnoB B.A. ®usuka. 10 knacc. YriryOneHHbIN YpoBeHb. - M.:
[Ipocsemenue, 2022

Msikues I'.4., CunsikoB A.3.0ntuka. KBanroBas ¢usuka (yriayOaeHHBIHI
ypoBeHs). 10-11 kimaccel — M.: [Ipoda, 2020

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.fizika.ru

http://college.ru/fizika/

http://www.gomulina.orc.ru

http://fiz.1september.ru
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