PABOYASA ITPOTPAMMA

yueOHoro npeamera «®@u3uKa. Yriy0JeHHbIN YPOBEHb

st ooygaromuxcs 10 — 11 kmaccon



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUUH M TpeOOBaHUN K pe3yipTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®depepariuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4éTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd YyriayOiIEHHOTO YpPOBHSI TMO3BOJSIET pPEanu30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUS MO PA3NTUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOonéHHoMm  ypoBHe).  Hayuho-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHuI0 (PU3UKKA Ha YIIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs 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. [IIKoapHbIN Kypc QU3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpENeNnuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyarouierocs, B (pOpMHUpPOBaHUE YMEHHM MPUMEHSTHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

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 COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0OBeMHEH BOKPYr (Qu3Myeckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHMaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3akOHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKke OO0CYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxoaa. s ¢usuku peanuzanus 3THX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKIJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYECKHE ONBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Brtopoil cmoco6 — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BH/1a O€3 TOIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUJOB YYCHHUYECKUX MPAKTHYCCKUX Pa0OT OCYIICCTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH M ITOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BeIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJKEH U3Y4aThbCs B YCIOBUIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHUN.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/IOBAHMS JOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE HHTEpeca U CTPEMJICHUS OOydYalomMXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YeHUsI OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTikeHue 3TUX 1iefiel oOecrneurnBaeTcs pelieHueM CIeAyIoIUX 3a7ad 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;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3aj1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHUE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJAaMU CAMOCTOSITENIBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM MpoPecCUOHATBHON NEeITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
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 (HU3MKE TMEpeueHb Ja0OpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3NYECKUX BEIMYUH (aHAJIOroBbIe M IU(pPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0OCOJIFOTHO TBEPIOEC TEI0, WJealbHAsl KUIKOCTh, HACAIbHBIM Ta3, TOUYCUYHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOW TOYKU OT BPEMEHH U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnnentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenebHOro 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.

HamnpaBiienre CKOpoCTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONpPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. I[lpunHiun
oTHOocuTenbHOCTU ['anmunes. HemHepuuanbHble cUCTEMBI OTCUETa (OmpenereHue,
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 MAaCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WM WIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA 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.

N3mepenue paBHOIECUCTBYIOIIECH CUJI MIPU JBUKEHHHM OpyCKa MO HAKJIOHHOM
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
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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

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

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MJIOCKOCTH C TTEPEMEHHBIM
K03 PULIEHTOM 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 cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOLIErO MJIO0MIA/lb OMOPBHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEpPrus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Tmone. [loTeHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHUS TPHU ABMKCHHH Tella 10 HAKIOHHOW
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysusa. bpoyHoBckoe mABWKeHHe. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmepatrypa u crnocoObl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEalbHOTO Ta3za (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTrUei MOCTYyNaTeIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOPSIYC W XOJIOAHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cuctema. 3agaHue BHEUIHUX YCJIOBUW Jid
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMonpoW3BOJIbHAs — peJlaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBuss TPUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTPAIUsl YaCTHULI, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  JHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r komumyecTBa TEIUIOTHI mpu  Temonepenaye. I[lonsitue 00
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKH [Ji1 PABHOBECHBIX IMPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJIOAWIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPAOOTKH «TETIOBOW» M 3JIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomnbroTepHble MOENH TEITOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH M JABJICHUS] HACBIIMIEHHOTO IMapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctajuioB. [lnaBneHne W Kpuctamuzanus. YJelabHas TEIUIOTa ILJIABJICHMUS.
CyO6numarnus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIE€OaHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanumnsipusle sBneHus. JlapieHue noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HabGmronenue manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONOTHOM BIAXKHOCTH BO3JyXa W OIIEHKA MAacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsBICHHS. JJEKTpUuYecKuil 3apsan. /IBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

DnekTpuueckoe noiie. Ero neiicTBrue Ha 3JIEKTPUYECKUE 3apsbl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnumanpHas SHEprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

Ilone Toueunoro 3apsna. Ilone paBHOMepHO 3apspbkeHHOUM cdepbl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsJIOB.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHIEHCATOpOoB. [locnenoBaTenbHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOPA.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTOphI, renepaTop Bau ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro MOJIS 3apsSKEHHOT0 KOHAEHCATOPa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum

toka. Hanpsxenne U u DJIC &.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

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



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HaKaJIMBaHUS ¥ CBETOAUO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanue cCMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTd JJIC raapBaHMYECKOTrO AJIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ pazauunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IIpUMeECHAast IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIH M HECAMOCTOSITEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMOJ, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE ME]IH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



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

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUH. JIuHelHas ¢QyHKUMS,
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.

Bbuonozua: mexanndeckoe IBHXKEHHE B KUBOHM mpupoae, 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,
AIIEKTPUYECKHE SIBJICHUS B )KHBOM MpUpoe.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TAIbBAHUKA, DJIEKTPOHHAS
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
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JHaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIECHOU/I, 3aIIUTa OT JIEKTPU3ALNUH TEJI IIPU ABMKCHUU B MArHUTHOM I10JIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[TaneHne MarauTa B aJlOMUHUEBOM (MEeIHOMN) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIMU BUXPEBOTO MArHUTHOTO TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe M JTUHAMUYECKOE OIMCAHHME.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

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

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX/1eHHBIC KoeObaHus. Pe3oHaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUH HUTSAHOTO M HPYNKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYKIEHHBIX KOJIEOAHUM.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

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

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoactBo, mepempadya M mMOTpediIeHHE
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 AJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

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

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MTPOOJILHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEeHUE CBETA B OJHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb npeaomiaeHus. [IocTOSIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MojaHOro BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelIsl IPEIOMIICHHUS.

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 mpubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiIaccM4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

Habmronenre noiaHoro BHyTPEHHEr0 OTpakeHus. MoJienb CBETOBOIA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEeKIa.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'paHunbl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHHUKHU. ITocTynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCAa W DHEPTUM  PEISITUBUCTCKUX 4YacTHUI] (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 M a0COJIOTHO OTpakawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo GhoTodd dekra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe HccienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPIUHU HA APYTrOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

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

DHeprust CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuiibl. JledexT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie 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
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

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
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
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 IMOCIEI0BAaTEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua 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 ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUW, MCCIEAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus COJIepKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poisib GPU3NUECKONU TEOpUU B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS ¢ YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, DKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, 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: >nextpuyueckue SIBICHUS 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
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOW PpEMIETKH, CIIEKTpalIbHbBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJICpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



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 CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJi€Ha POCCUHCKOro 00I1ECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

e CIIOCOOHOCThH OIIEHHUBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVJAHUPOBAHUE M OCYIIECTBICHUE JACUCTBUM B OKPYXAKOIIEH Cpelne Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e CQOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TeHCTBHS
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIAITH  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUN JEATEILHOCTH;
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TIOHATUSIMH W METOIaMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MPUMEHEHUIO PA3IMYHBIX METOJIOB TTO3HAHHS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

* BBISIBIIATh TMPUYUHHO-CIICJICTBCHHBIC CBS3W W aKTyaJU3MpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECCKH OIICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MCHCHHE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEJIEATEITbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABbIKAMHU MOJTy4YeHUs] UHPOpMAIu PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIOJIH30BaTh  CPEICTBa WH(MOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJECPKAHHUS B Pa3IWYHBIX (opmaTtax C
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYLIECTBIATh OOIEHHE Ha ypokKax (HU3MKM U BO BHE-YpPOUHOM
NEeATEIbHOCTH;

e paCNO3HaBaTh NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalldd M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIWBUAYAJIBHOU
paboThI;

¢ BLIOUPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEM KaK0T0O WiIeHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOpIMHUPOBATh JEHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISATh IUJIaH
JEUCTBUH, pactpelesiTh POJI C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIIpeJJIaraTh HOBBIE NPOEKThI, OLIEHMBATh HJAEH C MO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEACHHUE B PA3JIUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUI;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 34 PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CII0COOCTBOBATh (OPMUPOBAHUIO U TPOSBICHUIO JSPYIAUIMH B 00JacTU
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  [IO3HABaTENbHOW  pedliekCMM Kak  OCO3HAHUSA
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PUCKU W CBOCBPEMEHHO NPUHUMATH PELICHUS II0 MUX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO U MIPABO JAPYTUX HA OIIHMOKHU.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD MOHUMATh cBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM HU3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMMOHWMATh  IMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyitoTHO yripyrasi jaedopmaiius, aOCONIOTHO YNPyroe u abCOTIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIIMI XxapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKCHHSI, (POPMYJIbl KHHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW JHEpruw,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO JABMIKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—KianeiipoHa, mNEpPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUS W 3aKOHBl  JJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXXKHBIE COOTHOIIEHHUS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMONb3YyS BEJIUYUHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTCHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmalid TMPYXKUHBI, KOJUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE I10JIe, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpSKEHUE, MOIIHOCTh TOKa, JJIEKTpUYeCcKass EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHHUE, TEIJIOBOE ABUKEHUE YaCTHI] BELIECTBA, TEINIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JeNIaTh BBIBOBI IO pe3yIbTaTaM
WCCIICIOBAHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITH 1O MPOBEPKE MPEIOKEHHON THUIOTE3bI: TUIAHWPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEpHMEHTa, TMpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON EATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epellaTh pAcYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
(¢u3nYecKoil MOJENbI0: Ha OCHOBAaHHWM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOJAENH, OTBEYarIeld TpeOOBaHUAM 3aJayuH,
NPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJaThl
(U3NYECKUX TEOpHd TPU HCIIONH30BAHUH MaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, TPOBOAUT PACYETHI HA OCHOBAHUY UMEIOIIUXCS JTaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOABI PEIICHHS C
y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

e peIIaTh KAYeCTBEHHBIE 3a/1a4i, TPEOYIOIINe MPUMEHEHHsI 3HAHUN U3 Pa3HbBIX
pa3znenoB Kypca (U3MKHM, a TaKKe WHTETpallid 3HAaHUM W3 JPYruXx
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCyKJICHUH C OMIOPOi Ha N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

¢ CTIOJIB30BAaTh  TEOPETUYECKHE 3HAHHWA s OOBSCHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

e AHATM3UPOBATh U OLICHUBATH MOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOMN
JESITEeIbHOCTH 4YENIOBeKa, CBSI3aHHOM ¢ (u3MueckuMu mpoleccamu, ¢
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHUS UEJIOBEUYECKOTO
o01IecTBa;



e IPUMEHATH PA3IMYHBbIE CIMOCOOBI paboThl ¢ HMHPopMauuend (U3NYECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenuss BIIl Knacce mpeaMeTHbIe pe3yibTaThl Ha YIUIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COIUaTbHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMUHU B MIPAKTUUECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3UKH, PpOJIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJIEHUI): OJTHOPOJIHOE BJIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WJIeaJbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIN CBETA,

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATIM3UPOBATh U OOBACHATH DSJICKTPOMATHUTHBIE MPOLECCHl W SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOAMHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIEUHMAIBHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SBJICHUS, UCIIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ ONIUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys BEJIWYUHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHA JIEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi IMOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPrHsi W HMIIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

e OIIPEJIEIATh HAIPAaBICHUE HWHAYKIMM MAarHATHOTO IO IPOBOJHHKA C
TOKOM, cuiibl AMrniepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPHUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEKTAJAKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUPOBAaTh  pE3ynbTaTbl IOJYYEHHOH  3aBHUCHUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI,

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

¢ OTIMCHIBATH METOJIBI MOJTYUYCHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

epellaTh pacYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pelIaTh KaYeCTBEHHbIE 3ajaul, TpeOyIole NPUMEHEHHsI 3HAaHUIM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHMUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

e AHATM3UPOBATh U OLICHUBATH IMOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUH J1OCTHUKCHHUM



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu U TpPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIlE C KCIOJHCHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

o POSIBIIATH MOTHUBAIIMIO K Oyaymield mpodeccuoHaIbHON NESITeIBHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrIe)
HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1.HAYUHBIV METO/I TIO3HAHUS ITPUPO/IbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3.MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 Arperartnble cocTosiHus BemiecTBa. da3oBbie 14 1
TIePEXO/IbI
Hroro no paszneny 49
Paznen 4.9JIEKTPOIUHAMHUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1




4.2 [1oCTOSAIHHBIN 2NEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3nu4HBIX cpenax 6
Uroro no pazgeny 54
Paznen 5.0U3NUYECKUN IIPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

TemaTn4yeckoe IMIAHUPOBAHHUE C Y4eTOM padoueil MPOrpaMMbl BOCIIMTAHUS
10 knace 5 yacos

Ne i/t Tema (pazmen) BocnuraTensHBINM KOMIIOHEHT KoanuectBo yacos

1 PU3UKA U METOJIBI HAYYHOTO TIO3HAHHA 3HaueHHe (QU3HUKU B JKH3HU YeIIOBEKa 6

2 MEXAHHKA Bocnuranue 4yBcTBa KOJUICKTHBH3MA HA OCHOBE 35
MEXaHHYIECKHX SBICHUI

3 MOJIEKY JAPHAS ®U3UKA U TEPMOJTMHAMUKA BiusiHYE TETUTOBBIX IPOIIECCOB Ha SKOJIOTHIO. 49
BocnuTaHue OTBETCTBEHHOCTH 3a
9KOJIOTHYECKYIO CUTYAIHIO.

4 OJEKTPOTMHAMUKA Bocniuranue uHTEpeca K MpakKTHYECKOMY 54
U3YYCHHUIO MPO(ECCHii, CBA3aHHBIX C (HH3UKON

5 Du3nyeCKU IPAKTUKYM Bocnuranue npakTH4ecKoi TOTOBHOCTH paboThI 16

¢ 000pyI0BaHHEM

PernonajbHbIi KOMIIOHEHT B yueOHOM Kypce 10 kiace 5 yacoB




Ne ypoka Tema ypoxka PernonanbHbpIii KOMIIOHEHT TexHONOrn4eCKNi KOMIIOHEHT
2 Hayunslii MeTO IO3HAHUSA U HccnenoBanue OKpyKaroIero
METO/IbI UCCIIEIOBAHUS (PUBNIECKUX IPOCTPAHCTBA ITOCPEICTBOM (PU3UUECKUX
SIBJICHUU 3aKOHOB
11 HepaBHoMepHOE nBUKEHME. CkopocTy JBMKEHUSI TPAHCTIOPTA Ha
MrHoBeHHas ckopocTh. Yckopenue. | KOV
[IpssMonMHENHOE NBM>KEHUE C
ITOCTOSIHHBIM YCKOPEHUEM
12 I'paduyeckoe onucanue JIBuKeHre aBTOMOOMIIBHOTO
MPSIMOJIMHENHOTO IBUKEHHUS C TpaHcnopTa B YensOnHCcKoi 061acTu
ITOCTOSIHHBIM YCKOPEHUEM
15 KpuBosmHeliHOE nBUXKEHNE. [IprMeHeHne 3aKOHOB JBMKEHUS T10 KoHcTpynpoBaHue xkene3H0J0POKHBIX U
JIBHKEHHE IO OKPY>KHOCTH. OKPY>KHOCTHU IIpU paboTe TOKAPHBIX TpaMBaMHBIX IyTEH C y4ETOM ITOBOPOTOB
VYrioBas v IMHENHAs CKOPOCTb. CTaHKOB B MexaHu4yeckom 1exe MMK.
[Iepnon u wacrora.
L{eHTpOoCTpEMUTENBHOE U MTOJIHOE
YCKOPEHHUE
24 Cunnl ynpyroctu. 3akoH ['yka. Bec | Jledopmaiius niaoa0poJHOro ciios mo4Bbl
Tena YemnstOMHCKOM 00J1aCTH TSHKEIBIMHU C/X.
MalIuHaMU.
25 Cunel Tpenus. [Ipupona v BubI BnusHue ucnonp3oBaHus NECYaHoO- [TonoxwuTenbHOE U OTpULIATEIBHOE
CHJI TpeHus. [IBUXKEHHUE B )KUAKOCTH | COJIEBOM cMecH Ha Joporax UensiOMHCKa. | 3HaYE€HHE TPEHHS B aBTOCTPOEHUH,
U rasec yqéTQM CHJIBI CITOCOOBI YMEHBIICHUA TPCHUA
CONIPOTHUBIICHHUS CPEIbI
32 HNmnynbc maTepuanbHOU TOYKH, PazButue npeanpuaruit
CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. PaKeTOCTPOCHHUS HA TEPPUTOPUU
IlenTp macc cucremsl Yensounckoit oomactu. [loneTs
MarepuaibHbIX Touek. Teopema o KOCMOHABTOB YemnsiOuHckoi o0nactu
JBIKEHHUH LICHTPA Macc
33 HNMmynbc cuiibl ¥ U3MEHEHUE Pakeroctpoenue Ha Ypane PeakTrBHOE IBM)KEHUE B TEXHUKE U

HUMITyJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABHKEHHUE

pHUpoJIe




39 3aKoH cCOXpaHEHHS YHEPTUH B Ucrounuku sHeprun Ha FOxxHoM Ypane
MEXaHUKE
42 Pa3BuTune npencraBieHui o PacnipocTpanenue pa3inyHbIX BEIIECTB
npupojie TerioTl. OCHOBHBIC B atMocdepe nmyrem nuddys3un Ha
nonoxxerust MKT. Auddyzus. tepputopun YensOuHcKoi obmactu
bpoyHOBCKOE ABUXKEHUE
42 OcCHOBHBIC IOJIOKEHUS MOJIEKYIIsIpHO- | BrinsiHue HeTsHOM TUIEHKH Ha
KHHETHYECKOH TEOpUHu cocrosHue p. Muacc.
45 Temmneparypa u TernoBoe paBHoBecue | Knumar UensOuHckoi odnactu [ToBbIlIEHNE CPEAHETOIOBBIX
TeMIIepaTyp, Kak (GakTop MPOSIBICHUS
«MapHUKOBOTO 3 dekTa» B UensiOnHckoi
obnactu
47 ["a30BbIC 3aKOHBI N3omporecchbl B TPOMBIIUIEHHOCTH N3onponeccel Ha npoussoactse OAO
YensOuncka «Meuem»
62 PaGora B TepMOAMHAMHKE Pa6ora xoTensHOTO Mexa UI'POC
66 Tennonepenaya. Konmndecrtso Temnorel | TertoBoe none YensOuHCKO# 0bmacTy. N3onponeccel Ha npoussoactse OAO
«Meuen»
67 [lepBbrIit 3aKOH TEPMOANHAMUKH TOII-1: mrar 3a mrarom
69 Heob6patumocts nporeccos B npupoae. | [IporanozupoBanue upe3BbIYaTHBIX
BTopoii 3aK0H TepMOANHAMUKH TEXHOT'CHHBIX CUTYyaluil B YensiOnHCKoi
00JIaCTH C LIEJIBI0 UX MPEIOTBPALICHUS
70 IIpuHIUIIEI AEUCTBUS TETLIOBOTO TernmoBbie ABUTATENN U OXpaHA
JBUTaTENIS OKpyXxaro1ei cpensl YensOnHCKOi
o0nacTu
77 Peanbuerii ra3. Bo3ayx. Iap. [ToBwIIEeHUE CPEeTHETO0BOI Ocobennoctu noroas! FOxHoro Ypana
TEMIIepaTyphl Kak (aKTOp MPOSBICHUS (M3MEHEeHHE BIAKHOCTH BO3yXa B
«rapukoBoro ¢ dekra» Ha KOxHOM TEYeHHE ToJ1a
VYpane
81 TBepmoe cocTosiHUE BelIecTBa [TpousBoacTBo CBoiicTBa TBEPABIX TEN HA IPUMEPE

XOJIOHOIEPOPMHUPOBAHHBIX TPYO Ha
UTII3

CTPOUTENBHBIX MAaTEPHUATIOB
MPOU3BOJIUMBIX I HCIIOJIb3YEMBIX B
Yena0MHCKOH 001acTH




82 Kpucrannuueckue u amopdusie Tena | IIpon3BoaCTBO yriaepoaHbIX Kpucrannorpadus - HOBoe HanpaBieHUE B
KOMITO3ULIMOHHBIX MaTeprasioB Ha U23. HayK€ U TEXHHUKE
91 DneKkTpu3alus Ten u e€ [IpumeHneHue IeKTpu3aliy B Bopw6a ¢ anexkrpuzanuent Ha
MPOSIBJICHUS. DIEKTPUUECKUI IPOMBIIICHHOCTH Uensa0MHCKOM MIPOMBIIUIEHHBIX MPEANPUITUIX
3apsj. [[Ba Buaa 3neKTpUUECKUuX obracry. YensabuHckoil obaactu
3apsanoB. [IpoBoaHuKY,
JUDIIEKTPHUKU U ITOJYIIPOBOIHUKHU
95 DJIEKTPUYECKOE MOJIE. DnexTpudeckoe mose YemsiOnHckoi Bnusinue snekrpruueckux nojen Ha
obmactu anekrpocTaHimsax u TOL]
139 DJIeKTpUYECKasi MPOBOJUMOCTD Co3nanne HOBBIX CTIOCOOOB MPOBEICHUS
pa3INYHbIX BEIECTB AJIEKTPUYECKOT O TOKA
140 Hocurenn snexrpuyeckux 3apsaoB B | IIpobiema 3axopoHeHus U nepepadboTKu
IOJIYIIPOBOJNHUKAX, JJIIEKTPOINATAX U JJIEKTPOUCTOYHHKOB B UersiOnHCKOi
ra3ax. obnacrtw.
143 OneKkTpuyecKuil TOK B [TonynpoBoaHNUKOBBIE TPHOOPHI
nonynpoBoaHukax. [Tpumenenue YensOuHCKOTO 3aBO/Ia DIEKTPOMAIIHHA
MIOJTYTIPOBOAHUKOBBIX TPHOOPOB
140 OneKTpUYecKUil TOK B )KUIKOCTAX I'anpBaHMYECKHE TPOU3BOACTBA B

YensaOnMHCKOM 00J1aCTH.




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Kontpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1.9JIEKTPOANHAMUKA
11 MarnauTHO€E 1oJie 14
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10 1
24 OnTHka 25 1
Hroro mo pazgeny 60
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
3.1 Ocnosst CTO 5 1
Utoro no pazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15
4.2 ®duznka aToma 5
43 ®du3rKa aTOMHOTO S7pa U IIEMEHTapHBIX 5

YACTHI]




Wroro mo pazneny 25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DNeMeHTBl aCTPOHOMHH U acTPO(UZUKU 12

Uroro no pazgeny 12

Pazzen 6.OU3NUYECKUN ITIPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16

Hroro mo pazueny 16

Paszpen 7.0bOBIIAIOIIEE TIOBTOPEHUE

Cucremaru3zanus 1 0000IIeHUE TIPEIMETHOTO
CO)Iep)KaHI/ISI " OIIbITa ACATCIBPHOCTH,

7.1 . 15
MPUOOPETEHHOTO MPHU U3YYECHUH Kypca
¢msuku 10 — 11 xiraccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
TemaTn4yeckoe MIAHNPOBAHHUE ¢ YUeTOM padoueii mporpaMMbl BOCITMTAHUS
11 knace 5 yacos
Ne /i Tema (pazmen) BocnurarenbHbIii KOMIIOHEHT KosmuectBo yacoB
1 OJEKTPOJTMHAMUKA Bocniutanue uHTEpeca K MpaKTHYECKOMY 27
U3y4YCHUIO MPOodeccrii, CBA3aHHBIX ¢ (PU3HKOIA.
2 KOJIEBAHUA M BOJIHBI Pa3Butne Hay4HOI TH0003HATEIBHOCTH, 50
UHTEpeca K UCCIIEI0BATENILCKOM NesITeIbHOCTH.
Oco3HaHue B&KHOCTH MOPAITbHO-ITHYECKHX




[IpousBoacTBo, nepenava u
MOTpeOJIeHNE AIEKTPUIECKOH
SHEPTUU

BIIEKTPOJIBUTATENICH, TEHEPATOPOB HA
YensOMHCKOM 3aBOJIe DIISKTPOIIPHUOOp

NPUHIUIIOB B JEATEILHOCTH YUEHOTO.
3 OCHOBBDI CIIELIUAJIbHOM TEOPUM OTHOCHUTEJILHOCTH BochuTanme J1o603HaTelbHOCTH 5
4 KBAHTOBAS ®U3UKA OpueHTalys Ha MpUMEHeHHEe GU3NIECKUX 25
3HaHUH JUId pelleHus 3a1a4 B 00J1acTH
OKpY’KaloIIel cpeapl, INIaHWPOBAHUS ITOCTYIIKOB
Y OLIEHKH WX BO3MOXKHBIX ITOCIIEICTBUH JUIst
OKPYXalollen cpeibl.
5 SJIEMEHTbI ACTPOHOMUM 11 ACTPOPU3NKH Oco3HaHKe [IEHHOCTH (PU3MYECKON HAYKH KaK 12
MOII[HOTO HHCTPYMEHTA IIO3HAHHS MHPa, OCHOBBI
pPa3BUTHSI TEXHOJIOTHI
6 OU3NpPaKTUKYM Bocnutanue npakTHueckoi TOTOBHOCTH PabOTHI 16
¢ 00opyI0OBaHHEM
7 OBOBHIAIOIIEE NOBTOPEHUE Bocrnuranie roroBHOCTH K aKTHBHOMY YYacTHIO 15
B 00CYXJICHHH OOIIECTBEHHO-3HAYMMBIX U
STHYECKUX TPOOIIEM, CBA3aHHBIX C
PAaKTUYECKUM MPUMEHEHHEM JOCTHKESHUN
(bu3uKn
PernonansHbIii KOMIOHEHT B yaeOHOM Kypce 11 kimace 5 yacoB
Ne ypoka Tema ypoka PernoHasibHBIN KOMIIOHEHT TexHOoI0rn4YEeCKNi KOMITIOHEHT
1 B3anmoelicTBre oCTOSTHHBIX MarnutHoe none YensOnHcka DIEeKTPOMarHuTHOE 3arps3HEHNE
MAarHUTOB U IPOBOJHUKOB C TOKOM. MOMEIIEHHUH 1 eT0 BIMSHNAE Ha OPTaHU3M
MaruutHoe nosie. ['unoresa YEJIOBEKA
Awmnepa
15 SIBneHue ANEeKTPOMarHuTHOM BiusiHue 351€KTpOMarHUTHBIX I0JIEH Ha
unaykuuu. [ToTok BexTopa 310pOBBE JKUTENeH YensiOnHCKoi
MAarHUTHOH MHIYKIMU obnactu
48 WneanbHblif TpancdopmaTop. [IpousBoacTBo TpanchopMaTopoB I'e ncnonp3yroTest TpanchopMaTopsl




48 IIpousBoacTBO, mepenava u ITpon3BOACTBO NEKTPUUECKON IHEPTUH
HCIIOJIb30BAaHUE JIEKTPUUECKON Ha ['POC
SHEepruu
60 [Ikana 371eKTpOMAarHUTHBIX PeHnTrenoanarsocTuka Ha NpeAnpusATUIX
W3ITy4eHU I UYensOuHCKON 00MacTu,
PECHTTCHOTEPAIINA B MEAULIUHE
YensiOuHcKa
61 [IpuHIHIIBI paTUOCBA3Y U Pabora Yensabunckoro paano CoBpeMeHHBbIE CIIOCO0BI epeaun
TeneBueHus. Pagunonokamnus. paguoBOIH
DNEeKTpOMarHUTHOE 3arps3HEHNE
OKpYKaroIllen CpeJibl
63 Caet. 3aKOH NPSAMOJIMHENHOTO BonokonHas onTtuka B TeneQoHHOM
pacupocTpaHeHus CBETA CBsI3M U MeaunnHe YensiOnHCKOM
obnacTu
69 JInn3el. DOKYCHOE PaCCTOSIHUE U [Tpon3BOACTBO ONTHYECKUX MPUOOPOB HA
OIITHUECKas CHJIA JTHH3EI 000pOHHBIX 3aBoJax YenssOuHCKON
obnacTH.
Cnextpsl nznydenusi. CiekrpanbHblil | Mcone3oBanne crieKTpaabHOTO
aHaIN3 aHaJIM3a JUIs KOHTPOJIS COCTaBa BEIIECTBA
B MeTAUTYpruu YenssOMHCKOM 001acTH.
89 [TocTynaTel cnenuanbHON TEOPUU 3Ha4YeHnEe TEOPHH OTHOCUTEILHOCTH IS
OTHOCHUTEIIHOCTH NOHUMAaHHUS IPOLIECCOB B IPUPOJIE
112 Jlazeprr Jlazepsl Ha npequpuATHAX Y pana CoBpeMeHHOE UCTIOIb30BAHME JIA3ePHBIX
TEXHOJIOTHI B pa3HbIX cepax
JeSITeIIbHOCTH YEeJIOBEeKa
113 Hyxnonnas monens sanpa Pa6ora 1.B. KypuaroBa na Ypane
I'eitzenbepra-Banenko. 3apsia u
MaccoBO€ YMUCIIO siapa. M3oTomnsl.
PannoakTuBHOCTH
114 3aKOH paJiMOaKTUBHOIO paclaja. N3ydenne nociaeacTBUsA paIiOaKTUBHOIO

CBoiicTBa HOHU3UPYIOLLETO
n3nydeHus. Bnusinue
PaOaKTUBHOCTH Ha KUBBIC
opranusmsl. Jlozumerpus

ciaena ITO «Mask».




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | - Hpaxrireckie u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1
pupoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (hH3HKE
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKOU
NEeSITeNbHOCTH JIIOeH
7 CrapToBas AMarHoOCTUKa 1
Mexanuueckoe nBmkeHue. Cucrema
oTcueTa. OTHOCUTETHHOCTh MEXaHUYECKOTO
8 neuxkenus. [Ipsimast u oOpaTHas 3agauu 1

MCXaHUKHU Pa,[[I/ch-BeKTOp MaTCpHaHLHOﬁ
TOYKH, €TI0 NPOCKIHUU Ha OCHU KOOPAUHAT.




Tpaexropus. [lepememienue. Ckopocts. Ux
MPOEKIIUUA Ha OCH KOOPJUHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpamoinHeitnoe
JABHUXXCHUC C MOCTOAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHne. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpaduKu

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

16

KonTtponbHas padoTa o teme
"Kuuemartuka"

17

IlepsrIif 3akoH HeroToHa. MHepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIIBHOCTH [ 'amuies.




HewnnepuunanpHbie cuCTEMBI OTCUYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

18
3akoH HerotoHna. Macca

19 Bzaumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepmno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
WHEPTHOM MaccChl

29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBuKeHne HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [[BuxeHne B KUAKOCTU U rase ¢
y4€TOM CHUJIIBI COTIPOTHUBIICHUS CPEJIBI

26 JHasnenue. ['uapocraTuueckoe AaBieHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 [TocTynarensHoe U BpamaTeabHOE
JBUKEHHUE TBEPJOrO Tesa

98 MOMEHT CuiIbl OTHOCUTEIIBHO OCH
BpaueHus. [1nedo cumbl

29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY




teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPIOTO Tea. Buabl
paBHOBECHs

30

Pemenue 3amau

31

KonTtposneHast padota o Teme "/[uHamuka.
Craruka TBepaoro tena"

32

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPUAJIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe critbl U M3BMEHEHUE UMITYJIhCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaxkTnBHOE IBIDKEHIE

34

MoMeHT uMInysnbca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B IIEHTPATbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemeieHuu. ['padpuueckoe
npejcTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaTbHON TOUKH

38

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cunsl. IloTeHnanpHas SHEPrus. BTOpaSI
KOCMHYCCKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b




paboTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON DHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHenue bepHyim s uaeanbHon
WKHUJKOCTH

41 KonTponsHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npenacraBieHui 0 Ipupoie

42 ter1oTbl. OcHOBHBIE NoJIokeHusT MKT.
Huddy3us. bpoyHoBckoe ABuxeHnE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJIBIX TeN. XapaKTep IBHKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KonuuectBo Bemecta. [loctosiHHas
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pewtenue 3amay

47 Wneanpusblii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3amau

49 AbGcomoTHas TeMieparypa. 3aKkoH
JlanbToHa

50 N3omnpoueccsl B nacalIbHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBuenne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOM DHEPrUeH NOCTYNaTEIbHOTO
TEIUIOBOTO JIBHXKEHUS €€ 4acTHUI]

55

O000I1IEeHNE ¥ CUCTEMATHA3AINS 3HAHUHA T10
teMe "OcuoBst MKT"

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycnoBui jyist TJI cuctemsl.
Brenrave u BHyTpeHHUE TTapaMeTpBhI.
[Tapametpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Monenp uaeajibsHoTo ra3a B
TepMOJAUHAMUKE. Y CIOBUS TPUMEHUMOCTH
3TOU MOJEIIN

60

VYpasHenune MenpeneeBa-Knaneiipona u
BBIpaKEHUE JI1 BHYTPEHHEN SHEPrUuu




61

BeIpaxenue 11 BHyTpEHHEN S3HEPrun
OJIHOATOMHOT'O MJICAJIBHOI'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenada kak croco0® U3MEHEHUs
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPIUICHUS pabOTHI

64

KonBekuus, TEMIOnpoBOIHOCTD,
W3JTy4YCHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYaenpHast 1 MOJISipHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIJIOTA CTOPAHUS
TOILJINBA

66

Pacuér konuyecTBa TEIIOTHI IPH
TeIuionepeayue

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonuudecTBo TemnoTel u paboTa Kak MEpbI
W3MeHeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMoOCTh PUPOIHBIX
MPOLIECCOB

70

HpI/IHI_[I/IHLI JENCTBUS TEIUIOBBIX MAIIIHH.




KT

71

MaxkcumanibHoe 3HaueHue KITJ. [ukn
Kapuo

72

DKOIOTUYECKHE ACIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX JBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

73

O0001IeHne U cCUCTEMATU3AIINS 3HAHNUI 110
teme "Tepmonnnamuka. TerioBbie
MaIIuHe"

74

KounTponbHas paborta o teme
"TepmoanHamuka. TernaoBeie MalIuHbBI"

75

O6ob6uatowee NoBTOpEHNE

76

KoHTponbHas pabota 3a 1 nonyrogue

77

[TapooOpazoBanre U KOHICHCAIIHSL.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITapPhI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O I1apa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JAaBJICHU B
KUIKOCTHU

79

BrnaxHocth Bo3yxa. AGCOIIOTHAS U
OTHOCUTEIbHAS BIAXKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u




amop(dHbIe Terma. AHU30TPOIHUS CBOMCTB
KpHUCTAJIJIOB

[1naBnenue u Kpucrauuzanus. Y aenbHas

82
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpIOTO Tena. PacTskenue

83 u oxarue. Casur. Monyns FOnra. IIpexen
yapyrux nedopmarmii
TermmoBoe pacmmpeHne KUIKOCTEN U

84 TBEPJBIX TEJI. AHTAPMOHU3M TETIJIOBBIX
KoJIeOaHUH YacTHI] BEIIECTBA

85 [IpeoOpa3zoBanue sHepruu B (GazoBbIX
nepexoax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemtenue 3amay
[ToBepxHocTHOE HaTshKeHHe. KanuspHbie

88 ABJICHMS. J{aBlIeHHE MO UCKPUBJIECHHOU
MMOBEPXHOCTHIO JKuAKOCTH. Dopmyra
Jlannaca
O06001eHre u cucTeMaTu3alus 3HaHu| 10

89 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble Iepexoabl"

90 KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3zoBbie mepexoapl”
DnekTpu3anus Tei U €€ MpOosIBICHUS.

91 Dnektpuyeckuid 3apsa. [[Ba Bunia

QJICKTPUYCCKUX 3apsad0B. HpOBOI[HI/IKI/I,
AUBJICKTPUKHA U MOJIYIIPOBOAHUKHA




DneMEHTapHBIN ANEKTPUUECKUI 3apsil.

92 3aKoH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
93 B3anmonerictue 3apsioB. TodyeuHsle
3apsnbl. 3akoH Kynona
94 Pemenue 3amau
95 Dnektpuyeckoe mnosie. Ero neiictBue Ha
ANEKTPUIECKUE 3aPSIIbI
Hanpshk€HHOCTE AMEKTPUYECKOTO TOJIS.
96 [Tpo6ubIii 3apsan. JInHUM HAMPSHKEHHOCTH
anekTpudeckoro nois. OTHOpOIHOE
ANIEKTPUYECKOE IMOJIe
[ToTeHIMamTbHOCTH DJIEKTPOCTATUIECKOTO
97 moJtst. Pa3HOCTh MOTEHITHAIOB U

HanpsbKeHHe

[ToTeHIMampHAs SHEPTHS 3apsaa B
98 ANEKTpOCTaTUUeCcKOM roJie. [loTennman
AIEKTPOCTATUYCCKOTO TOJIS

CBi3b HaHpH}KéHHOCTI/I IIOJII U PA3HOCTH
99 IMOTCHIHUAJIOB JJIA 3JICKTPOCTATHUYCCKOI'O
I10JI1

HpI/IHHI/IH CYIICPIIO3UINHU SJICKTPUUCCKUX

100 .
oJIeH

101 Pemenue 3amau

102 [Tone Toueuynoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU chepbl

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

mapa. Ilone paBHOMEPHO 3apsKEHHOM




OECKOHEUYHOMU ITUIOCKOCTH

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

104 VYcnoBue paBHOBECHS 3aps0B

105 JIVDIIEKTPUKY ¥ TIOTYIIPOBOHHUKH B
AJIEKTPOCTATUYECKOM I10J1€
Konpnencarop. DnekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIeHCcaTopa

107 [TapannensHOE COETMHEHNE KOHIEHCATOPOB

108 ITocnenoBaTensHOE COeTUHEHE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOT0 KOHEeHcaTopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPUUECKOM TOJIe

112 Pemtenue 3amay

113 O6001eHre u cucTeMaTu3alus 3HaHu| 10
Teme "Dnekrpuueckoe mnosjie"

114 KounTponbnas pabora o teme
"OnexkTpuueckoe mnojue"
Cuna Toka. [locTosiHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKa

116 Wcrounnku Toka. Hanpsbkenne u 9/1C

117 3akoH OMa Juid ydacTka [enu.
DNEKTPUUYECKOE COMTPOTUBIICHHE

118 3aBHCHUMOCTD COITPOTUBIIEHUS O JTHOPOIHOTO




MMPOBOAHHMKA OT €ro JJIMHbI U IIOIIaan
MMONECPCHYHOIO CCHCHUA

YaensHOE COIMPOTUBJICHUEC BCIICCTBA.

119 1
Pemenne 3amau

120 [TocnenoBarensHOE, TAPATUICTHHOE, 1
CMEIIAHHOE COSAMHCHHE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JIEKTPHUECKUAX 1
ueneii. [IpaBuna Kupxroda

122 Pemrenne 3amau 1

123 PaGora snexTpuyeckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemrenue 3amay 1
MONTHOCTD JEKTPUIYECKOTO TOKA.

125 TermmoBast MOIIHOCTB, BRIASIIEMAas Ha 1
pesuctope

126 Pemtenue 3amay 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) 1
ANEKTPUIECKOM IIeTH

129 Pemtenue 3amay 1

130 MOLIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenne 3amau no teme "IlocTosTHHBII 1




IIEKTPUYECKHM TOK"

Pemrenue 3amau mo reme "IlocTosSHHBIH

135 . "
AMEKTPUICCKHI TOK

136 Pemenue 3anau no teme "IloctosiHHBIN
ANEKTPUIECKUH TOK"

137 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOSIHHBIHN 7eKTpUuyecKuit ToK"

138 KonTtponsHas padoTa o teme
"IToCTOSIHHBIN 37eKTpUYECKUi TOK"
DneKTpruYecKas MPOBOJUMOCTh Pa3IMUHBIX

139 BEIIECTB. DJIEKTPUICCKUI TOK B METaJIJIaX.
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax u

140 pacriaBax 3JeKTpoJITOB. 3akoHbl Dapanes
JUIS BIEKTPOIN3a

141 DNeKTpUYECKUid TOK B razax. [lmasma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUNA TOK B MOJTYITPOBOTHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue CUIlbl TOKA U HAMIPSKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY OMOIIIH

145 aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX

npubopoB" uiK "3HAKOMCTBO € IUPPOBOH
nabopatopueii no ¢usuke. [Ipumepsr
U3MEepeHUs (PU3NYECKUX BETHUUH MPH




MIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBVDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBYKEHNH"

148

®u3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenune yckopeHusi CBOOOJHOTO
nanenus” win "M3ydeHue nBr>KeHus Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJla M0 OKPY>KHOCTH
C ITOCTOSIHHOM 1O MOJIYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHune paBHOAECUCTBYIOLIEN CUJIBI
TIpH IBIDKEHUU OpyCcKa Mo HAKIOHHOM
miockoctu" nimn "IIpoBepka runoTessl o
HE3aBHCHMOCTHU BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM INIOCKOCTH Ha 3aJaHHOE
paccTosiHUE OT €ro Macchl"




151

DuU3N4ECKUN IIPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCHUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pEe3nHOBOM 00pasiie, oT ux aedopmanuu’
nin "M3yueHne ABMKEHUS CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérxkuit 610K"

152

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue Kko3ppuirienTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KOAPPUIIEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpycKa M0 HaKJIIOHHOU
IJIOCKOCTH C TIEPEMEHHBIM KOAIPPHUITUEHTOM
Tpenus" win "M3ydeHne ABUKEHUS Tpy3a
Ha Bajly ¢ TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO TeJa, UMEIOIIEr0 OCh BpaleHus "
uinu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
IJI0Ia b OTIOPHI"

154

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepeHue uMmilysbca Tena mo
TopMO3HOMY nyTH" nim "M3mepenue cuibl
TSATH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U
MOIIHOCTH cuibl TArH" win "CpaBHEHHE
U3MEHEHHS NMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nnu "HccnenoBanye coXpaHeHUsI




HMITYJIbCA MPU YIPYroM B3aUMOAeUCTBUN"
niu "M3MepeHne KHUHETUUECKOM 3HEpTUn
TeNa 1o TOPMO3HOMY IyTH"

155

PuU3NYECKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMHUECKOro Ipouecca
(peKOMEHJOBAHO UCIIOJIb30BaHHUE
uudposoit nadboparopun)" unu "NUsyuenue
n30xopHoro npouecca” nian "N3ydenne
n3obapHoro mporecca” i "IIpoepka
ypaBHEHUS COCTOSTHUSA"

156

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepeHue yaenbHOM TEIUIOEMKOCTU WIH
"HccnenoBanue nporiecca OCThIBaHUS
BemecTBa" win "MccnenoBanue
aguabatHoro mporecca” uinu "M3yuenue
B3aMMOCBSI3U PHEPTUU MEXKMOJIEKYIIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIICHUS
JKUIKocTen"

157

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEH UCIIapeHUst
sunkocter" nm "M3Mmepenue ynenbHoi
TEIJIOTHI I1aBIeHus baa" win "N3yyenue
CBOMCTB HACBIIIIEHHBIX apoB" WU
"N3mepenue abCOMOTHON BIAXHOCTH
BO3JlyXa M OLIEHKAa MacChl MapoB B
nomerieHun". M3mepenue koddduirenta
MMOBEPXHOCTHOTO HATSKEHUS

158

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HaGnroeHue npeBpalieHus SHEpTuu




3apsHKEHHOTO KOHJIEHCATOPa B SHEPrUI0
n3iyyeHus ceeroauona’ unm "Msyuenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaIEH
koHaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH NMOTEHIMAIOB (HAIIPSLKEHUS) TIpU
MOCIIEI0BATEIBHOM COEIMHEHUN
KOHJIEeHCaTopoB"

159

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHne CMEIIAHHOIO COETUHEHMUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccmeqoBanne 3aBUCUMOCTH CHJIBI TOKA OT
HaNpsHKEHUs 715 JTaMIIbl HaKalliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anektponuza" nim
"N3mepenue 3apsiga 0OJHOBAJIEHTHOTO HOHA"
nin "ccnenosanue 3aBUCUMOCTH
COTPOTHBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJBT-
aMIIEPHOM XapaKTEPUCTUKHU quoaa"

161

PeszepBubIit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

"Kunemaruka""Jlunamuka

162

PesepBubiit ypok. O6001IeHE U
CUCTEeMaTH3allKsl 3HAaHH 110 TeMe
""CraTtuka TBEpaOro Tena'

163

PesepBHriit ypok. O6o01IeHE U
cucTeMaTu3alis 3HaHui 1Mo TeMe "3aK0HEbI
COXpaHEHUs B MeXaHUKe"




164

I'onoBas koHTpOIBHAS paboTa

165

PesepBHriit ypok. O600IeHNE 1
cucTeMaru3anus 3HaHui 1o Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

166

PesepBubiit ypok. O60011eHNE 1
cHCTEMAaTHU3alMsI 3HAHUH 110 TEME
"TepmoauHamuka. TeraoBsie MaIuHb"

167

Pesepsubiit ypok. O60011eHNE 1
cUCTEeMaTH3aIus 3HAHUH 110 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
dazoBble IEPEXOBI"

168

Peseprubrit ypok. O6001eHNE 1
cCucremMatu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

169

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

PeszepBubIit ypok. O6001IeHNE U
cucreMarus3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJe. 1
I'mnoresa Ammepa
Bekrop maruutHON mHAyKIMu. [IpuHmn
2 CyNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1
MarHUTHON WHIYKITUU
3 MarauTHoO€ T0JIe TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amrepa, €€ HapaBJIE€HUE U MOYJb 1
Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HampaBiieHUE U MOYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pa6ora cunbl Jlopenia 1
Pemtenue 3amay 1
10 CrapToBas AMarHOCTUKa 1 1
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKy, mapa- U JuaMarHeTHKU
12 OcHOBHBIE CBOWCTBA (peppOMarHETUKOB. 1




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau mo reme "MarautHoe nose"

14 Pemenne 3amag o reme "MaraurtHoe nose"

15 SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OC unayKIMN

17 3aKOH AMEKTPOMATHUTHON UHAYKIIUH
®dapanes

18 Buxpesoe anexrpuueckoe nojue. Toku Oyko

19 OJIC MHAYKIMH B IBUOKYIIAXCA
MIPOBOTHUKAX

20 Pemenne 3amau

21 [IpaBuso Jlenma

99 NupyktuBHOCTH. Karyiika HIYKTUBHOCTH B
LIENX HOCTOSHHOTO TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemenue 3amay

26 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpouHaMuKa"

97 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

08 Konebarenruas cuctema. CBOOOJHBIE

KoJIeOaHMUSI. FapMOHI/I‘-IeCKI/Ie KOJIeOaHHS




Kunemaruueckoe u JUHaAMHUYCCKOC OITMCAHUC

29
K0JIe0aTeIbHBIX IBUKECHUI
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKHUX
KOJICOaHUW U3 WX SHEPTreTHIECKOTO U
KHHEMAaTHYECKOT0 OIHUCAHU

31 Ammunryna u ¢asa konedaHui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHEIX KOJIeOaHMMI

32 MaTeMaTH4ecKkoro mastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHHKA

33 3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

34 ABTOKOJI€0aHHUSA

35 Pemtenue 3amay

36 Ypok-koHpepenus "MexaHnuecKue
KoJiIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O000111eHNE U cCUCTEMATH3ALMsI 3HAHUH 110
TeMe "Mexannueckue koaedanus"

38 DNIEeKTpOMAarHUTHBIE KOJICOaHUsI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHITBI
TOKa B K0JIeOATeTLHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJICATTbHOM

K0JIe0aTeIbHOM KOHTYpPC




3aTyxarInue JeKTPOMArHUTHBIC KOJIeOaHusl.

41 BbIHYXI€HHBIE 2IEKTPOMAarHUTHHIE
KoJIeOaHHs

42 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP
B LIETIM IEPEMEHHOTr0 TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOT0 TOKa

44 3axoH Oma Juis 3IEeKTPpUUYECKO Lenu
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICMCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuvecko menu

47 Pemtenue 3amay
Nneansubiif Tpancdopmarop. [IponssoacTso,

48 repeaayda u moTpedaeHue IEKTPHICCKON
SHEPruu
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DJNeKTpOMarHuTHbIe KojeOaHus"

53 MexaHn4ecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHMYECKUX BOJIH




55

3ByK. XapaKTEpUCTUKH 3ByKa

Wudpassyk u ynerpassyk. LllymoBoe

% 3arpsi3HEHUE OKPYKaIoLIEel cpeibl

o7 Pewrenne 3anau

58 DNeKTpOMarHUTHBIC BOJHBI. M3mydenne
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBoiiCTBa AIIEKTPOMArHUTHBIX BOJTH
[Ikamna >eKTpOMarHuTHBIX BOJIH.

60 [TpumMeHeHwe AIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIIMTIBI PAMOCBS3U U TEICBHICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIoLIel cpeibl

62 KonTtponbHas padota o teme "Konebanus u
BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1ay Ha mpuMeHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65 Otpaxenue ceta. [1nockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHTEJIbHBIN MOKa3aTesb MPEeJOMIICHHUS.

66 IlonHOE BHYTpEHHEE OTPaXKEHUE.

Hpel[eHLHLIﬁ YroJ noJIHOIO BHYTPECHHET O
OTPAKCHUSA




Pemenne 3a1a4 Ha IPUMCHCHHEC 3aKOHOB

o7 OTPAKEHHUS U MPETOMIICHUS CBETA L

68 Xon myder B mpusMe. Jlucnepceus cera. 1
CrnoxHblii cocTaB 6enoro ceera. Lpet

69 JInn3pl. DOKyCHOE PacCTOSHUE U ONITHYECKAs 1
cuJIa JIMH3BI

70 [TocTpoenue n3o0paxeHuil B IMH3aX U UX 1
CUCTEMax. YBEINYECHHE JINH3bI
Pemenune 3agau Ha mocTpoeHue

71 M300paxKeHmil, MOJIy4aeMbIX C IOMOIIBIO 1
JIUH3

7 ['ma3 xak onruueckas cucrema. [Ipenesns 1
MPUMEHUMOCTH IT'€OMETPUICCKON OTITUKH

73 KoHTponbHasA pabota 3a 1 nonyroane 1

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS 1

75 Jucniepcus cBera 1

76 Hurepdepennus cBeta 1

77 KorepenTHble HCTOYHUKHU. Y CIIOBUS 1
HaO0JI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay 1

79 [Ipumenenne naTephepeHIun 1

80 Judpakuus cBeTa 1

81 JudpakuronHas pemeéTka. Y cloBue 1
HaOIIOIEHUS TTIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau 1

83 ITonepeyHOCTH CBETOBBIX BOJIH. 1




[Tonspusanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 1

86 O06o00menne u cucTemMaTu3aus 3HaHUK 110 1
teme "OnTuka"

87 KontponbHas padota mo teme «OnTuKa» 1
['paHUIBI MPUMEHIUMOCTH KJTACCHICCKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
TIPUHIIAT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeoGpaszoBanus Jlopenna. Ycnosue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAII[EHUE JITTUHbI

o1 DHeprus U UMNYJbC PEISITUBUCTCKOM 1
YaCTUIIbI

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIbI. DHEPTHsl MOKOS

93 PaBHOBeCHOE TeIIOBOE U3TyUYECHUE 1

94 3akoH cMelrennsa Buna 1

95 I'unote3a M. IInanka o kBantax. ®oTOHBI 1

96 DHeprus ¥ UMIyJIbC GOTOHA 1

97 ®otosdpdext. OnpiTl A. I'. Cronerosa. 1
3akonbl poTtorddexTa

98 VYpaBHenue DitHmTeitHa 715 PoTodPdexTa. 1




"Kpacnas rpanuma" ¢potosddekra

99 Jasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BoJiiHOBBIE CBOIICTBA YaCTHII
Bouns! ne bpoiins. limHa BotHbL Ae bpoiiis

101 Y pa3Mepbl 00JIACTH JIOKATU3aluU
JIBHOKYIIEHCS] YaCTHUIbI

102 KopnyckynspHo-BOTHOBOH Ayalin3m

103 Judpakuus >1eKTpOHOB Ha KpUCTALIaxX
Crienn¢uka u3mMepeHuit B MUKPOMUPE.

104 COOTHOIIEHHS HEOTTPEAEIEHHOCTEM
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacu€THbIX 3ama4

107 KonTtponbHas padoTa mo temam: "OCHOBBI
CTO", "KopnycKyaapHO-BOJIHOBOM Ayanu3m"

108 OnBITHI MO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Inanerapnas monens aroma Pesepdopaa

109 [Toctynater bopa

110 Bunel cniektpoB. CrieKTp YpOBHEU SHEPTrUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHY)KJCHHOE U3ITy4CHHE
cBeTa

112 Jlazep
Hyknonnas monens siapa ['eiizenGepra-

113 MBaHeHKO. 3apsg 1 MacCOBOE YHUCIIO Apa.

N3oTtonsl. PagnoaktuBHOCTD




114

3aKoH paJuoaKkTUBHOIO pacnaja. CBoiicTBa
WOHHU3UPYIOLIEr0 U3JlydeHus. Biausaue
PAaAOAaKTUBHOCTHU HA )KUBBIC OPraHU3MBbI.
Jo3unmerpus

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccer sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiaemsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIIEPHOM
SHEPreTUKU

116

MeTompl perucTpalvu 1 UCCIeI0BaHUS
aJIeMEHTapHBIX YacTull. DyH/TaMEeHTAIbHbBIC
B3aMMOJENCTBUS. baproHbl, ME30HBI 1
nentonsl. [Ipencrasnenue o CrangapTHOM
Moenu. KBapk-rintooHHas MOJIEb aipOHOB

117

®wu3zuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust 1 TEMHAsI SHEPTUsL.
EnunctBO (hrznueckoit KapTUHBI MUpa

118

OTansl Pa3sBUTHA aCTPOHOMMUU. 3HaueHHe
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHCHUS IPUPOIBI KOCMHUECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HCClIeJOBaHUN

120

COBpeMeHHHC OIITHUYCCKUEC TCIICCKOIIbI,
PaaruOTCIICCKOIIHI, BHeaTMOC(bepHaH
ACTPOHOMMUA

121

Bun 3Bé3anoro He6a. Co3Be3us, spKue




3Bé3l[BI, IIJTaHEThI, ©X BUAUMOC IBUKCHUC

122

Counneynas cucrema. Comaite. CoHeunast
AKTHUBHOCTD. I/ICTO‘IHI/IK I-)HepFI/II/I COJ'IHLI& %1
3BE3]

123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU.
Jnarpamma "cnekTpanbHbIA KJ1acc —
CBETUMOCTD"

124

3BG3)II)I TJIaBHOM ITOCIICI0BATCIIHbHOCTH

125

Bayrpennee ctpoenue 38€31. COBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sposronuu CoJiHIA B 3BE3]1. DTallbl XKU3HHU
3BE3]

126

Mneunstii [Iyre — Hama 'amaktuka. Tunst
raJlakTUK. YEpHBIE IBIPBI B APAX FATAKTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopust bonbiioro B3peiBa.
PenukroBoe uziyueHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
HOCTOSHHEIX MarHuToB" win "HccnenoBanue
CBOMWCTB (heppOMArHeTHKOB" HIIN
"UccnenoBanue JSHCTBUS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue cuibl AMnepa" wnn "HU3yuenue




3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
niu "OnpeneneHre MarHUTHOM UHAYKIUU Ha
OCHOBE U3MepeHUsI cuiibl Amnepa”

132

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS SJICKTPOMArHUTHOM
uHaykuu'" wim "Onpeaenenrue WHIYKIUU
BUXPEBOTO0 MarHUTHOTO MOJs"

133

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sBICHHUS CAMOWHIYKIIAN"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO
reseparopa"

134

®u3N4eCKUi IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPY>KUHHOTO MAasSTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue PHEPTUN B MPYKUHHOM
MasiTHUKE"

136

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEIOBATEILHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U Pe3UcTop" Win
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
LIETI1 IEPEMEHHOT0 ToKa"

137

®u3nueckuil NpakTUKyM 1o teme "M3yuenue
[1apaMeTpOB 3BYKOBOW BOJIHBI"

138

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeIoMIICHUS
crexna" win "llonyuenne n3o6paxeHus B




CUCTEME U3 IIJIOCKOIO 3epKaja U JUH3bI"

139

DuU3NYECKUH IIPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
xuakux mua3)" wim "M3Mepenne GokycHOTo
paccTOsHUS PacCEUBAIOIINX JIUH3"

140

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmnronenue mudpakuun, nHTepdepeHnm
U NOJIIpU3auu ceera”

141

Pu3NYeCKUil IPAKTUKYM IO TEME
"Onpenenenre UMNyJabCa U SHEPTUH
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka Ha ocHOBE
uccnenoanus horodddexra” niam
"ccnemoBanre 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOMO/ OT HalpsbKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue pagroakTUBHOTO (OHA C
WCIIOJIb30BAHUEM JI03UMETpa" WIH
"N3ydyeHne moraomeHus: 6era-4acTuil
aIfoMUHHEM"




145

DuU3NYECKUH IIPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJTa30M C UCTIOJIh30BAaHUEM
KOMITBFOTEPHBIX ITPUIIOKCHHH TSI
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31p1" mim "HaOnroieHus B TEJIECKOI
JIyHBI, MIAHET, TYMAaHHOCTEH U 3BE3THBIX
CKOIUIEHUI"

146

O0o001enre U cucreMaTu3anys 3HaHui. Poin
(bMBUKH U aCTPOHOMHH B SKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COITMAIILHON W S THIECKOH
chepax nesTeTbHOCTH YeIOBEKa

147

O06001IeHne U cucreMaTu3anus 3HaHuii. Pois
1 MeCTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O6o001enue u cucreMarusanus 3HaHui. Poip
(dbuzuveckoit Teopuu B (GopMUPOBAHUHT
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
001IeM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrEe U cUcTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110
teme "JIlunamuka"

151

O00011IeHrE U cUCTEMAaTU3aLMs 3HAHUI IO




teme "Cratuka TBepaoro tena'

O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

152 " "
Teme "3aKOHBI COXPAHEHUS B MEXaHUKE
O00011IEHNE ¥ cUCTEMATH3AIMs 3HAHUN 110

153 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

154 lopoBas KOHTPObHasA paboTa

155 O0001IeHne U cUCTEMATU3AIIMS 3HAHUI 110
teme "Tepmonunamuka. TeroBbie MamHbI"
O0001IeHne 1 cucTeEMaTU3aIis 3HAHUI 110

156 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
das3oBrle mepexoan!"”

pexon

157 O00011IeHNE U CHCTEMATH3ALMSI 3HAHUH 110
Teme "DnekTpuueckoe mnoie"

158 O00011IeH1E U CHCTEMATH3ALMSI 3HAHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

159 O000111eHHE U cCUCTEMATH3AIMsI 3HAHUH 110
teme "Toku B pa3nu4HbIX cpegax"

160 O000111eHNE U cCUCTEMATH3ALMsI 3HAHUH 110
teMe "MaruutHoe noJe"

PesepBuslit ypok. O600mIeHE U

161 CUCTEMATHU3AalHA 3HAHUA 10 TEME
"DJeKTpOMarHuTHas UHyKus"
PesepBHriit ypok. O600IeHE U

162 CHUCTEMATHU3AaIH 3HAHUH 10 TEME
"Mexanndeckue koaedanus"

163 PezepBHblit ypok. O0o01IEHNE U




CUCTEeMAaTH3aI¥sl 3HAHWA 110 TeMe
"DneKTpoMarHuTHbIC KoeOaHus"

164

Pesepubiit ypok. O60011eHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4YecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBubIit ypok. O60011eHNE 1
cucreMaru3amys 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE 1
cucreMatu3anys 3Hagui mo treMe "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001IeHNE 1
cucreMaru3sanus 3HAaHUH 10 TEME
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMaru3anys 3HaHui o reMe "duznka
atroma"

169

PesepBubIit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1mo reme "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuIl"

170

PesepBublit ypok. O600mIeHE U
cucTeMaTu3alys 3HaHui 110 TeMe "DI1eMEHTEI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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