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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOimero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3yslbTaTaM OCBOCHHS
OCHOBHOHM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHoi paboueld mporpamMMbl BocriuTanus U KoHmeniuu
npenoaaBaHusi yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMUIX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  00Opa3oBaTeIbHBIE
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUWE O IMEJsAX, COAEpNKaHUH, O0OIen
CTpaTernu OOYy4YCHHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIONMIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOiIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HAIPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI [IJIsi TMPOAOJDKEHHUsT 0Opa3oBaHUA B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIHAIIBHOCTSIM.

B nporpamme mno ¢usuke omnpenenstoTcs IUTAHHUPYEMBIE pPe3yJbTaThl
OCBOCHHUS Kypca (M3HKK Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM IS pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METANpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOY4YaroIlMXCs, OCBOMBIIUX
mporpaMmy 10 (QU3MKE HAa YpOBHE CpEeAHEro oO0mmero oOpa3oBaHus Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI 10 T0JIaM 00yUYCHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nkay mo rogaM 00ydeHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0UNUX TPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH JUJISI  pealiu3alluid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax IPHUPOJbI, BBICTYyNAas B
KauecTBe y4eOHOTo IpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUP ONpeAeNnuiio Xapaktep UM OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MaTEPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(¢u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydwarouierocs, B (pOpMHUpOBaHHE YMEHHM MPUMEHSATh HAy4YHBIH
METO/I MO3HAHUS NP BHINIOJHEHUN UMU YYE€OHBIX UCCIIEA0OBAHMIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeJHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepualnl Kypca (GU3HKU
oObeuHEH BOKpYr (Qusumyeckux Teopuid. Begymum B Kypce sBuseTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc  pa3BuUTHEM O0OIIeCTBa, a TakkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX IPEACTABICHUM M COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBA, M
TEXHOJIOTUH.

Hoea 3Ixonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHUM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHHS M SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MNPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO nmoaxona. s pusnku peammzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BAaHUH CaMOCTOSATEIBHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JelicTBytonlero ¢akropa yudeOHoro mpoiecca. s yrimyOia€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOSATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANBHBIC YUYCHWYECKHE ONBITHI MPUH HM3YYCHHUH HOBOTO
Marepuana, 1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3anuu (U3MYECKOrO0 TMpakTUkymMa. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 knaccos, 1100 mociie mepBoro u
BTOPOr0 TOJYTOAMH B KaXIOM M3 3THUX KiaccoB. Bropoil cmoco6 — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIC
MPOBOMSITCSL B Mpoliecce uzydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCSI CAMOCTOATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOr0, 0000UIEHHOT0 BUa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@u3Mke cuUCTeMa YYEHHYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM TepedHeM. Boioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISICTCS
y4aCcTHUKaMU 00pa30BaTeNIbHOIO MPoLiecca UCXOAS U3 OCOOCHHOCTEN MOYpPOUYHOTO
IUIAHUPOBAHUSA W OcHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYalONMMUCS YMCHHSMHU IPOBOJUTH TMPSMbIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE YIENSETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 pasliena Kypca, Tak U
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIICCCOB B OKPY’KAIOIICH >KU3HH, TPeOyIoIIre BhIOOpa
buznuecKkoi MOJENH ISl CUTYyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DI'OC COO k MarepHalibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJIEHHOTO
YPOBHS Ha YpOBHE CpPEIHEro 00Iero o0pa3oBaHus JOHKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabunera. B kaOuHeTre GU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYIOBAaHHE /I BBIMOJTHEHHUS YKA3aHHBIX B IpOrpamMme IIo
bu3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMOHCTpallnoHHOE  000pyAoBaHHE (HOPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMCHCHHU.

JlaboparopHoe o00opyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAaHMS JOKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpAaTOPHUI.

OCHOBHBIMHM LIEJISIMH U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU SABIISIOTCS:

(dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIUXCi K HaydHOMY
U3YYEHUIO TPUPOJABI, paA3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3yUYEHHS OCHOB
CTpOEHUSI MaTEePUH U PyHITAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUH;

pa3BUTHE npe/ICTaBIeHUN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy OOy4eHHIO B ’TOM HAlpPaBICHUU.

JlocTkenue 3TUX Lienel oOecreunBaeTcs peuieHueM CIeNyIoNX 3a7a4d B
npolecce u3ydeHus Kypca Qu3MKu Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHM 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS MPUHATHUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB pELICHHs pa3Iu4HbIX 3a7a4 C SBHO 33JaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojeNnH, aJeKBAaTHOM YCIOBHSAM 3aladd, B TOM 4YHUCIE 3aj]ad
WHKXEHEPHOI'O XapaKTepa,

NOHMMAaHWE (PU3NYECKUX OCHOB M IPUHLUIIOB JCHCTBUSA TEXHMYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbBHOIO IUIAHWPOBAHUS M IPOBEICHHUS
(Gu3nYecKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIH,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O Pe3yibTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIEATECIIbHOCTH;



pa3BuTHe uHTEpeca K chepaM mpodecCuoOHaTbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3UKOIL.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBIA YpOBEHb
u3ydeHus yudeOHoro mpenmera «®dusmka» Ha YpOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIUMHU TPOJOKEHHE
00pa30BaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMmMe TO (DU3HMKE TMEepeueHb JIaOOpaTOPHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIUBUAYATBHBIX
ocoOeHHoCTeN 00y4aromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnslilt MeTOA HO3HAHUSI IPUPOABIL.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHslii MeToa o3HaHUS U
METO/IbI UCCIIeI0BaHUS (PU3UUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (QaHAJOTOBBIE M IU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemnoct  u3MmepeHuid  pusnueckux  BenuuyuH  (abcosifoTHasE U
OTHOCHUTEIIbHAA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, WIeajdbHas >KUIAKOCTb, HWJCATbHBIN Tra3, TOUYCUHBIN
3apsin). I'unoreza. @uU3ndeckuii 3aK0H, TPAHUIIBI €r0 MpuMeHUMOoCcTH. dDusnueckas
TEOpHUs.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHOW HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmuKym.

N3mepenue cuiibl TOKa M HaINpsOKEHHS] B IENU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(ppoBoil naboparopueit nmo duszuke. [Ipumepsl u3zMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a1layl MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €ro IIPOEKIIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MPOCKIMH HAa OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIbHOW TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO IMajacHus. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKH OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHHEe. J[BMKEHHE  MAaTEpUAIBHOW  TOYKHM IO
OKPY>KHOCTHU. YTJOBas MU JMHEWHas cKopocTh. Ilepmon u wacrora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TIOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETD,
JNBWKECHHE CHaApsAI0B, LEMNHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpoCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuEe NyTeH, TPAGKTOPH, CKOPOCTEN IBHKEHHUS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeH0BaHO
UCIIOJIb30BaHuE HU(PPOBON 1a00PATOPUN).

N3yuenne naBukKEHUs Tena, OpPOIIEHHOrO ToOpu30oHTanbHO. I[IpoBepka
TUIOTE3bl O TPSIMONW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJIbHOCTBHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanyue 3aBUCMMOCTH IepuoJia OOpalleHus] KOHMYECKOro MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucteMmsl orcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3sunuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAaHEThl U OT reorpaduyeckod MmUPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHHUS CKOJBXKEHHUS M CHJIA TPEHUSA
nokos. Koapouuuent tpenus. Cuna CONpPOTUBICHUS TpPHU ABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBuKEHUsS TeJl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByx UMIMHAPOB WIM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHONU CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3AUMOJCHCTBUS TEI.

H3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalium.

N3ydenne NBUIKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepes
NErkuit OJIOK.

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

UccnenoBanue nBuxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PUILIEHTOM TpEeHUSI.

N3ydenune nBux’eHUs Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JBHKCHUE
TBEpAOro Teyna. MOMEHT CHuJbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUYECKHE MPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIUH.

Jemoncmpayuu.

YcioBust paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

UccnenoBanne ycioBHil paBHOBECHS TBEPAOTO Tela, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuke.

Nmiynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMmnynbe cuilbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepualbHOM TOYKHM. [IpencraBienue O coxXpaHeHHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TO4YkH. TeopeMa 00 H3MEHEHHH
KMHETHUYECKOW SJHEPTUU MAaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHMANbHBIE CWIbl. [loTeHIManbHAsE SHEprus.
[loTeHuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHyTpHU U BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€JI. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HUACATbHOM XKUJIKOCTH KaK CJEICTBUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUU.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHusl KUHETUYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cumibl TATW, CKOPOCTH MOJENIH 3JIEKTPOMOOWIS M MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KWUHETHYECKOW SHEPTUM TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOIl CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
IBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA M OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenbs uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecco B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATEHHOTO TEIUIOBOTO JIBMXKCHHUS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIJIOBOTO ABVIKCHUS €€ YacTHII.

TexHu4eckue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTUL] BEUIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OpOYHOBCKOTO ABUKECHUSI.

Huddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTsxkeHre MOJIEKyI.

Mopenu KpucTajuIM4eCKuX PemeToK.

HaGmonenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne 1mpoliecca YCTAHOBIICHHS TEIUJIOBOIO pPAaBHOBECHS IMpU
TEMJI000MEHE MEXIY rOpsiueil U XOJI0IHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyenune n30X0pHOro nporecca.

Nzydenune nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH s
TEPMOJUHAMHAYECKOW CHUCTEMBI. BHENIHNME 1 BHYyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEJIHHE 3HAYCHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



Hyneoe Hawano tepmonnHamuku. (CamMONpOW3BONIBHAS — pellaKcauus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTpAalUs YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe i1 BHYTPEHHEN SHEPTHHU OJTHOATOMHOI'O HJI€AIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTATUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTeMBbl  0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenno€MKOCTh Tena. YAenbHass M MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOpaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Terjonepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KoauuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Ji1 PABHOBECHBIX IPOILIECCOB: 4YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eAMHCTBeHHAas aanadara. AOCOMIOTHAS TeMIIEparTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA VI HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOIIECCOB.

[TpuHumne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpAaTOpHBIA JBUTaTeNld, MHapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMSA «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HAcOCa, YTHIIU3AIMs OMOOPTaHNYECKOTO TOIUIUBA JIJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPIUH.

Jemoncmpauuu.

W3Menenue TemMnepaTypsl IpH aquadaTuyecKoM pacIilipeHHH.

Bo3aymiHoe orauBo.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, RpaKmuKym.

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEpaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Dazogvie nepexoobl.

[TapooOpazoBanue u koHjAeHcalnusa. McnapeHue u KumneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUsl.

HacepilieHnble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KATICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelapHas TEIUIOTa IIJIABJICHMUS.
CyOnmumarus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS Tell (Ha KAaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHEHME TENIOBOroO OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl C MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBneHusl.

Mojenu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenue manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSYKEHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMocTd jaedopMmaliiid PE3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. DnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auusi Tel U €€ MpOsBIEHUA. JNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKM, HOHMAJIEKTPUKA U  MOIYHPOBOJHUKH.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpsbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHuwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIsl. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnumanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan snexrpocTaTuyeckoro mnojst. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIUAJIOB 11 3JIEKTPOCTATUYECKOTO TMOJA (KaKk OJHOPOAHOrO, TakK u
HEOJIHOPOHOTO).

[IpuHIMI CynepnO3UINY AIEKTPUYECKUX TTOJIEH.

[Toe Toweunoro 3apsima. [lome paBHOMepHO 3apspkeHHOUM cdepnl. [lome
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKeHHOU
OecKOHEUYHON TUIOCKOCTH. KapTwHBl NWHUN HANPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B AIEKTPOCTATUYECKOM roJje. JnanekTpuyeckas
MPOHUIIAEMOCTh BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTH ILIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHOe COETUHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATHUYECKAS 3alUTa.

YCTpOMCTBO M IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3pszika KOHJIEHCcATopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cui B3auMOJAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIllel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HampsKEHUSA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsma KOHIEHCATOPA Y€PE3 pE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. McTouHMkH
toka. Hanpsixxkenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUSA
OJHOPOJHOrO MPOBOJHUKA OT €ro JJIMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONMPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MapajlieIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemgoBas MOUIHOCTb, BbIAe/seMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM 1ernu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMeETp,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HaMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HaKaJIMBaHUS M CBETOAUO/IA.

3aBUCUMOCTh COTPOTUBJICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA U TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

NccnenoBanue 3aBUCUMOCTU CHIIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco06sI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTH MOTEHUHMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne cMENIaHHOTO COEIUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS MJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepmMerpa (BoJbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METAJUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoaHUKH. CobOcTBeHHas U IIpUMeECHAas IIPOBOJIMMOCTD
MOJIynpoBOAHUKOB. CBoiicTBa p—n-nepexona. [lonynpoBogHuKOBbIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUATAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnexTponus. 3akoHbl Papajies A1 FIEKTPOIU3a.

DINIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIH M HECAaMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: TIa30paspsiHble
JaMIbl, AJIEKTPOHHO-TydeBas TpyOKa, MOJYNPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMON, CBETOJAMOJ], TajbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NpOBOAUMOCTb BO3yXa.

CpaBHeEHUE MPOBOAMMOCTH METAJUIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia OJTHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUH MPAKTHKYM.

Cnioco0bl u3Mepenus (pU3NYecKux BEIUYUH C UCITIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecKknxX BENMYMH, MPOBEPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUHM  IKCIECPHUMEHT,
nabopaTopHBIE PAOOTHI, MPAKTHKYM).

Me:xnpeaMeTHbIe CBI3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

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



TEOpus, HAONIOJCHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUHW. JIuHelHas ¢QyHKUMS,
napabona, runepbona, ux rpadpuku u cBoiicTBa. TpuronoMmerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoze, Auddysusa, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpesbl,
yTUIM3alUsl OUMOOPraHMYECKOro TOIUIMBA [UJIsi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumus: UCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKUE KPHUCTAUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS AUCCOLMAIINS, TAIbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3zoBaHuEe ABUKEHUN C UCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKHMJIKOIO TpPEHUS B TEXHHUKE, CTaTHUECKUE KOHCTPYKIUU
(KpoHILUTENH, peméryarble KOHCTPYKLNHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKa.

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 TPOBOJHUKA C TOKOM (MIPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIe€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHria.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IMPOLCCChI: IMPHUMCHCHUC

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

Kaptuna  nuHMII  MHAYKIMKA ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs Mmy4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnun NeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKUusL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC uMHAYKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpudeckoe nosue. Toku Pyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

IIpaBuno Jlenua.

NunykruBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: WHAYKIHMOHHAS
MeYyb, COJICHOU], 3alIUTa OT JICKTPU3ALUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2IEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrIeHME CaMOVHIYKIIVH.

NccnenoBanne 3aBucumoctd DIC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padoomul, nPAKMUKYM.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHEpaTopa.

Pa3nen 5. KojieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensuasa cucrema. CBoOOIHEIE KOJIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JTUHAMHYECKOE OMHMCAHUE.
DHEPreTUYeCcKoe ONMucaHue (3aKOH COXPAHEHUsS MEXaHWYECKOW sHepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOrO U
KMHEMaTHUYECKOT'0 OTTMCAaHUSI.

Amvmutryna u (dasza kosnebanuid. CBs3b aMIUTUTYbI KOJI€OaHUN HCXOHOU
BEJIMYUHBI C aMILTUTyIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wactora kosneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTO MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHWM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyKeHHbIe KoyieOanus. Pe3onanc.
PezonancHas xpuBas. BrnusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyecKue yCTpOMCTBa U TEXHOJIOTHUUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJiu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuch K0ae0aTeIbHOTO JBU)KEHUS.

HaGmonenne He3aBUCUMOCTH TTeproa MallbIX KOJleOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuii 1 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

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

3aKOH COXpaHEHUS SHEPTUM NP KOJIEOAHUAX T'Py3a Ha MPY>KUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomaol, nPaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HHUTSAHOTO M HPYKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B XO/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydeHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanne BoIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1€0aAHUAL.

KoneGarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/IbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BreinyxaeHnHbie
AIEKTPOMArHUTHbIE KOJIeOaHUs.

[lepeMennbiii TOK. MOITHOCT, TEPEMEHHOIO TOKAa. AMIUIMTYIHOE U
JICUCTBYIOIIEE 3HAYCHHE CUJIBI TOKAa M HANpsOKEHUs MpH pasiuyHo (opme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M moTpedieHue
ANEKTPUUYECKON SHEPTUU.

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

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOMMUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeUCTBUS TpaHCc(popMarTopa.



Mopaenb TMHUM 3JeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3yuenue Tpancpopmartopa.

HccnenoBanre nepeMeHHOrO0 TOKa 4epe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGnronenue 31eKTpOMarHuTHOrO pe3oHaHca.

UccnenoBanue paboThl HCTOUHUKOB CBETA B IENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE 60IHBL.

MexaHnnueckue BOJIHBI, YCJIOBUSI MX pacnpoctpaHenus. [lomepeunsie u
poJIobHBIE BOMHBL. [leproi, CKOPOCTh pacHpOCTpaHEHUsS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)keHUE, MpeJoMJICHHE, UHTep]epeHius u
nudpakxius.

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

[IIymoBoe 3arpsi3sHEHUE OKpPYKAIOUIEH CPEeIbI.

DONEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI M3JyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTaIMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CoiicTBa  JJIGKTPOMArHUTHBIX  BOJIH:  OTpaKEHUE,  TPEIOMJICHUE,
noJisipu3anus, “HTepPepeHIus u Tudpaxiims.

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

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneo6mtomeecst Tesno kak MICTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHn u TuPpakiind MEXaHUNISCKUX BOJIH.

AKyCTUUYECKHN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHHI.

UccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpEIOMJICHUE, TTOISpHU3aIus, TUGpaKius, UHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpaKpacHOro U yIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomot, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMonHEHOE paclpoCTpaHEeHUE CBETA B OJHOPOAHOMN cpene. JIyd csera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHnue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHns. OTHOCUTENBHBIN MOKa3aTenb npeaomieHus. [IocToSIHCTBO 4acTOThI
CBE€Ta M COOTHOLIEHWE JUJIMH BOJH MpHU IEPEX0/Ie MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron MojaHOrO BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsIHME M ONTHYECKas CWiIa TOHKOW JMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(epUYecKol JTUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
[I0Ka3aTelIsl IPEIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHUW TOYKM M OTpe3Ka MPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas crocoOHOCTh. ['1a3 kak ontuyeckas
cUcCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiIaccH4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakinmoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIA,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne nperoMieHus CBETa.

HabmroneHre noaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOIA.

HNccnenoBanne xXoxa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenu MUKpPOCKOIIa, TEIECKOIA.

HaGmonenue nntepdepeHun crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakiinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TprmeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanue 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HhoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNECKOMUYECKUX CUCTEM.

Hab6monenue nudpakiyu, nHTepdEpeHInN U MOISIPU3AIIHI CBETA.

N3ydeHne noisipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuenue nnTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX HIEIsIX.

HaGmonenne nucnepcun.

Hab6monenne n uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOAMOA TIPHU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

'panunpl  NPpUMEHMMOCTH  KJIacCUYECKOM  MexaHuku.  lloctynatsl
CIIEIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuunHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHUe
BPEMEHHU M COKPALLCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKOM YAaCTHUIIbI. DHEPIUs
ITOKOSI.



TexHu4eckne YCTPONCTBA U TEXHOJOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnueckuit IKCEPUMEHT, 1a00OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OHEPrUU  PEISTHUBUCTCKUX 4acTHl] (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCOIIOTHO YEPHOIrO Tela).
3akoH cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YacTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BonHb! ne bpousd u
pasMmepsl 00JlacTH JIOKIM3AllUM JABWXKYIIEHcs dactuibl. KopmyckyisipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 3IeKTPOHOB Ha KpUCTaJIIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIECHUSI HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHu4eckne YCTpPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHENbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO.

Hemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenosanne 3akoHOB BHemHEro ¢hoTodddexra.

UccnenoBaHne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroguog.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKmMuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenne nocrosHuol [Inanka Ha ocHOBe uccienoBanus ¢porodddekra.

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

Tema 2. Qu3uxka amoma.

OneITel MO HCCIENOBAHHUIO CTpOeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjioiienue GOTOHOB MPHU MEPEXojie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CYUETYMKA HOHU3UPYIOIIUX YAaCTHLL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HaGmonenue nuHeiyaToro crnekTpa.

HccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens snapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

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

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaauoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJrOaKTUBHOCTH HA >KHUBBIC
opranu3Msbl. EcrecTBenHbit hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEeKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHLI.

dOyHAaMEHTaJbHbIE B3aUMOJEUCTBUs. bapuoHBI, ME30HBI UM JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mojenu. KBapk-riitooHHast MOJENb aIpOHOB.

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

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHbIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue normioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. lIpruMeHUMOCTh 3aKOHOB (GUBUKH [JIi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENECKOIbI, BHEATMOC(HEpHAst aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

ConHeuHast cuctema.

Counnue. Conneunasi akTuBHOCTb. VIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJIbHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BAaTEIbHOCTU. BHYTpeHHEe CTpoeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonu CoiHIa U
3BE3/. DTarmbl )KU3HU 3BE3I.

Muineunbiii I[TyTs — Hama ['amaktuka. Ilonoxenue u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sa. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PeMKkTOBOE M3ITyUeHUE.

Macmradnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3a4HOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEIeTCHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Temeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUui NPAKTUKYM.

Cnioco0b1 n3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPECHUN (DU3UUECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o01mamee MOBTOPEHUE.



O6o0uieHne 1 cucTeMaTH3alMsl COAEpXKaHUs pas3ziesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKIY.

Ponr ¢u3ukm u  acTpOHOMHMHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENBHOM W  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoi Teopuu, poiib GPU3NUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIM
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. C YYETOM COJIEPIKATEIBHBIX MEXKIPEAMETHBIX CBS3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0008 HAYUHOZ0
no3HanusA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
Teopus, HaOMIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE, MOJE]b, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNUM, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuxka: pelUICHWE CUCTEMbl YypaBHEHUH. TpuUroHOMeTpuYecKue
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogOOUS TPEYroJIbHHUKOB,
ompeesIeHne TUIONIaau TUIOCKUX GUryp u o0bEMa Tel.

Buonocua: snextpuueckue SBICHUS B KUBOW NpuUpoie, KojieOaTelbHbIE
JBVOKEHUS B JKMBOW IPUPOJE, DKOJIOIMYECKUE PHUCKHM IIpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJXKAIoLIEHd  Cpelbl,
yJIBTPa3ByKOBasi JIMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B IKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMs KPUCTAUINYECKONM pEHIETKH, CIIEKTPaJIbHBINI
aHaJIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX  pYa,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIeKTpoJBUTaTENh SIKOOH, reHepaTop MEepEeMEHHOro TOKAa, WHIAYKIIMOHHAs IeYb,
JIMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHUK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CHyTHUKOBBIE
MIPUEMHHUKHY, SIICPHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUMAJIMHHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI YydyeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YUYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HECHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

rpa’KJIaHCKOr0 BOCIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

e TMPUHITHE TPATUIIUOHHBIX OOIICYEIOBEUCCKUX T'yMAaHUCTHUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEILHOCTh B HHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4JacTBOBaTh B CaMOYIpaBJIeHMHM B 0Opa3oBaTeIbHOMN
Opra”u3aluu;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HMHCTUTYTaMU B
COOTBETCTBHHM C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JESITEIHLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTUKECHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHHS,;

e CIIOCOOHOCTH OIICHWBATh CUTYAIlMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
Yyucie B AEATEIbHOCTH YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIJla B MOCTPOEHUE YCTONYMBOIO OyAyIlEero.

3CTETUYECKOr0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasg J3CTETHKY HAay4HOTO
TBOPUYECTBA, MIPUCYIIEr0 (PU3NUECKON HayKe.

TPYAOBOI0 BOCIIUTAHMSA:

HMHTEPEC K pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peann30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa3OBaHUIO B
007acTH (PU3HKHU Ha TPOTSHKCHUU BCEH KU3HHU.

IKOJOIrH4€¢CKOro BOCMuTaHus:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

pacliMpeHue OINbITa JESITEILHOCTH KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (U3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOATENHHO  (OpMyTUpOBaTH W  aKTyalM3UpPOBaTh  MPoOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LENU JEATEIIbHOCTH, 3a1aBaTh IApAMETPbl U KPUTEPUU HX
JTOCTUKEHHUS

BBISBIIATH 3aKOHOMEPHOCTH UM IIPOTUBOPEYHUsT B PacCMaTpUBAEMBIX
(bU3HUECKHUX SIBICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a HMEIOIITIXCS
MaTEpPUAIBHBIX U HEMATEPUAIBLHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLIEHUBATH PUCKH MTOCIEICTBUM AESITEIbHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBHUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIIEM.



Ba3oBble ncciienoBarebCKue qeHCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYCBBIMH MOHSATHSIMH M METOIAMH
(u3HUeCcKOl HayKu;

BIAJ€Th  HABbIKAMU  y4eOHO-MCCIIEOBATENbCKOW U MPOEKTHON
NEeATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOZOB peIIeHus1 3aj1ad (HU3HUECKOTO
COJIepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHUS;

BIAJIETh BHUAAMU JACSITEIBPHOCTH IO TOJTYYCHHIO HOBOTO 3HAHHS, €r0
MHTEpIpETaIllni, TPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMUHBIX YIeOHBIX
CUTyaIlUsiX, B TOM YHCJIe MPH CO3JaHUU Y4eOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3W W aKTYaIM3UpPOBATH 3a/1audy,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuTh AapryMEHTBl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a]aBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

aHAJIM3UPOBATh TMIOJIYYCHHBIE B XOJIE€ PEIICHUS 3aJa4d pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3HPOBATHh N3MEHEHHUE B
HOBBIX yCIIOBHUSX;

CTaBUTh W (PopMyJHpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbLHOMN
JEeSITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TONY4YeHUS MHPOpMaUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 WH(QOPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITNH;

WCIIOJIB30BaTh CpPEeACTBA HH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHNICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJa4 C COOJIIOJICHUEM TPeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;



co37aBaTh TEKCThI (PU3MUYECKOTO0 COJAEPKaHMS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3HAaYeHUs HHQPOpMalMU U 1eJIeBOM ayJuTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATU3ALIUU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

OCYHLIECTBJISATh OOILEHHEe Ha Yypokax (U3MKKM MU BO BHEYPOUHOHU
NesITeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallUd © CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBAa  KOMAaHAHOM U
UHAUBUAYAJTBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BOBMOXXHOCTEH Ka)I0T0 WieHa KOJIJIEKTUBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTAaBISATh IUIaH
JEUCTBUH, pactpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOI0 Y4aCTHHKAa KOMAHJbl B
oOIIMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxeHHe,  OBITh
MHUIIMATUBHBIM.

PeryasiTuBHble YyHHBepPcaJIbHbIE YUueOHbIE AelicTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO  OCYIIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obnmacth GU3MKK W aCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KaU€CTBEHHBIX
3a/1a4, IJIaH BBIMIOJIHEHUSI MPAKTUYECKON padOThl C yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeJMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CHOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAHMLIMH B 00JIacTH
(u3HMKHM, MOCTOSHHO MOBBINIATH CBOW 0OOpPA30BATENbHBIA M KYyJIbTYpHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHM;

UCIIONIB30BaTh MPUEMBI pedIIeKCUU JJIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PELICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

pPUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;

MIPUHUMATh MOTHUBBI M AapryMEHThl JPYIMX IPU aHaIu3€ pPE3yJIbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce MOCTHXKEHHUS JIMYHOCTHBIX PE3yJbTATOB OCBOSHHUS MPOTPAMMBI TIO
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHWSA,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJalTHUPOBATHCA K
AMOIMOHATFHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1IN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeiiatb KOHQIUKTHIL.



ITPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThbl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaxkaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHUMATh Ppodb (PU3UKK B  IKOHOMHUECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBHKU U TEPMOJUHAMHKU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH Mojeiel (U3MYeckux Ten |
poleccoB (SBJIEHUM): HHEpLHalbHAsg CHCTeMa OTCYETa, abOCONIOTHO
TBEPIOE TEJIO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUXKCHHUE,
CBOOOJIHOE TmajcHue, alCONIOTHO yhpyras aegopmariusi, aOCOIIOTHO
yIpyroe u abCOIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJIHOPOJIHOE 3JIEKTPUUECKOE T0JIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMDKCHHS, (OPMYJIbl KMHEMAaTHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess ais CKOPOCTH U TEPEMEIICHUS,
3aKkoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKOMN
SHEPIruM, CBSI3b PabOThl CUJIBI C HM3MEHEHHUEM MEXAHHUYECKOM SHEpruu,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MpPU HTOM HUCIOIb30BATH
MaTeMaTH4IEeCKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
W TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS UMIIYJIbCA U
MEXaHUYECKON IHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKU U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CcpeaHei
KMHETHUYECKOW D3HEPIruel TEIUIOBOTO ABHXKEHUS M KOHIICHTPAlMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPrUeH TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUSA UAECATBHOIO



raza C KOHLEHTpalWEeW MOJIEKYJ M €ro TEeMIEPAaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTH ypaBHEeHUSI MenaeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUYECKUX
MoJIEH, MPU 3TOM YKa3blBasg yCJIOBUSA NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ TMPAKTUUYECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3UUECKUE TPOIECChl W SIBJICHUS, WCIOJIb3YS BEJIWYUHBI:
nepeEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MeXaHW4yecKas SHeprusi, padora CHIbI, HEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
DHEPrus B3aUMOJCHCTBUA Tena ¢ 3emii€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmain MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIWHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACAIbHOIO rasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE TOJIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HaIpsHKEHHOCTh MOJs TOYEYHOrO 3apsiia WM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUANT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJIEKTPOABMXKYIIas  CUja, CWiIa  TOKa,
HAIpSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE YYacTKa LEMU C IMOCIEAOBATEIbHBIM U
napajieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS FNEKTPUUECKOTO OIS
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTM  TPOTEKAHUS  (PUBNYECKUX  SBICHUM:
MEXaHWYECKOE JIBI)KEHUE, TEIUIOBOE JBUKEHUE YacTHUIl BEIlEeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHUE, TU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIIMs], TJIaBJICHUE U KPUCTAIIU3ALIMS, HAlPABICHHOCTh
TEIJIONEPeaun, EKTPU3AIUs Te, SKBUIIOTEHIUATBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3UYECKOU BETUUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHUM, NOpPU  3TOM



KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yabTaThl MOJYICHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHIEC TpadUKOB C Y4ETOM
aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JIeIaTh BEIBOJIBI IO PE3yIbTaTaM
WCCIICIOBAHMS;

NIPOBOAUTh KOCBEHHBIE HW3MEPCHHS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMpATh ONTHMAJIBHBI METOJ M3MEPCHHS, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEIBHBIC MMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMUTH OIBITHI TIO MPOBEPKE MPEIITIOKECHHOW THUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
TUIIOTE3bI;

co0ro1aTh TpaBmiia 6€30MacHOTO Tpyla MpU MPOBEJICHUH HCCIIeTOBAHUN
B pamMKax yd4eOHOro OJKCIepUMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHOH JIEATEIBHOCTH C HWCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemats pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndecKoil MOJENbI0: HA OCHOBAaHHWM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeyarolleld TpeOOBaHUAM 3ajayd,
OpUMEHSATh  (QOpPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecKknuX TEOpUN TMpPU MCIOIB30BAHMM MAaTEMaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTH PACUETHl HA OCHOBAHWU MMEIOUIUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJYUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUK U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMUA 3HAHUN U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHYECKUE 3HAHUA s OOBSACHEHHS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM W MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUHA O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAaK)K€ Pa3yMHOM HCIIOIh30BAHUU JOCTIIKCHHUM



HAYKA W TEXHOJOIMUA JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (GU3nIecKoro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOJIb30BaTh COBPEMEHHBbIE WH(OPMALIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NpPEeAbsBICHUS Yy4eOHOW U
HAy4YHO-TOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopMaluK, TMOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyr  WHGOpMalMIO W OlEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u MO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHCHUS MPOEKTHBIX U yUeOHO-HCCIIEI0BATENIbCKUX PaboT;

paboTaTh B TPYIINIE C HCIOJHEHHEM pa3JIMYHBIX COIMATIBLHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHATBLHO PACIPEACIISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OICHUBATh BKJAJ KaXJOTrO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TTPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K Oyayiiei npodecCHOHAIbHOU MeATeIbHOCTH T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQUIIS.

K xonmny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

NOHUMATh Ppodb (PU3UKK B  DKOHOMHUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJILHON M 3TUYECKOM cepax AesITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JIESATEIIbHOCTH YEJIOBEKa MW  JAJIbHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAYECHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSCHUTETTFHON M TPOTHOCTHYECKON (GyHKUMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (GU3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH Mojeleld (u3udeckux Ten u
MPOILIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE U  OJHOPOJHOE
MAarHuTHOE TOJIsl, TApMOHUYECKHE KOJIEOaHHs, MATEMAaTUUECKUI MasSTHHK,
WJICAUTBHBIN TMPYXWHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIN CBETA;



pa3nuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, NOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBl 3JEKTPOJMHAMUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro 3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUATbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKu  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U BTOpod moctynatel bopa, mnpuHIUI
COOTHOIIIEHUS HeonpeaenéHnocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3UYECKUE TPOLECCHl U SBICHHS, HCIOJIb3Yys BEIMUYHHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIs, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM TMOTOK, cuiia AMrepa, UHIYKTHUBHOCTD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOJAHUKA C TOKOM, PEJISTUBUCTCKUM HMIYJIbC, TOJHAsS JSHEPrus,
SHEPrus TIOKOSI CBOOOJHOW 4YACTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Allpa, SHEPTHsl CBSI3U SIpa;

OOBSICHATh  OCOOGHHOCTH  NpOTEeKaHWs  (DHU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKITUS, PE30HAHC, HHTEp(PEpEeHIIHS
BOJIH, Ju(pakuus, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dotosnexTpuueckuii 3pdext (dhororddekr), ampdpa- um OeTta-pacmagbi
anep, raMMa-u3lIydeHHe saep, (PU3NYECKue MPUHIUIBI CIEKTPATHLHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIUM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paXe€HUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €0 XapaKTePUCTUKHU;

IIPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE MOHSATHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MIPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B MEXIaJaKTUYECKOU
cpelie; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;



MPOBOJUTh HCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH, NpPU O3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaThl IMOJYYEHHOW 3aBUCUMOCTH
(¢u3nuecKuX BEJIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
HNOTPEeIIHOCTE  M3MEpPEHUM, JenaTh  BBIBOJBI IO  pe3yjibTaTam
UCCJIEI0BaHUS;

OPOBOAUTh KOCBEHHbIE H3MEPEHUsS] (U3MYECKUX BEJIWYMH, MPU ITOM
BbIOMpATh ONTHUMAJIbHBII METOJ HU3MEPEHHs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEASIOKEHHON TMIIOTE3bl: TIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIYYEHHbIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeasoKeHHOU
TUIOTE3bI;

ONMKCHIBATh METObI MOJIYYEHUS! HAYUYHBIX aCTPOHOMUYECKUX 3HAHU;
coOro1aTh MpaBmiia 0€30MacHOTO TPyJa IPH MPOBEACHUH MCCICI0BAHUM
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHO-
UCCJIEIOBATEIbCKON W TPOEKTHOW JEeATEIBbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYIOBaAHMS;

pemars pacy€THbIE 3aJadyd C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢u3nyeckoil MOMENBIO: Ha OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaTeMaTH4YeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JIAaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jayd, TpeOylollue NPUMEHEHHUs 3HAHUH U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallMy 3HAHUN U3 IPYTHX
PEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATH JIOTMYECKYIO
LENOYKY PACCYKJIEHUI C OMIOPON HAa N3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GhU3HYECKHe SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMS JUIsI OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKUX IIPOLECCOB;

IIPUBOJNUTHh MPHUMEPHl BKJIAJAa POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATH U OLIEHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeATENbHOCTH 4YEJIOBEKa, CBSA3aHHOM € (PU3WYECKMMH IpoIeccamMu, C



MO3ULUI SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O pallMOHATIBHOM
IIPUPOJIOIIOIB30BAHUY, A TAKXKE Pa3yMHOM HCIOJIb30BAHMM JOCTHKCHUU
HAayKl M TEXHOJIOTUM I JajJbHEHIIEro pa3BUTHUS YEIO0BEYECKOIO
o01IecTBa;

OPUMEHATh pa3juyHble CcrocoObl padboThl ¢ uHpopMalueil (hu3nIecKkoro
colepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPHU 3TOM MCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSIBICHHUS Yy4eOHOU W
HAYYHO-TIONMYJISIPHON MHGOPMALIMK, CTPYKTYPUPOBAHUS M UHTEPIPETALINH
uHpOpMAIMK, TOJYYEHHOW U3 Pa3JIMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA MH(POpMALIUK;

IPOSIBIATH OpraHM3alOHHBIE U IIO3HABATEJIbHbIE YMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUHW B Mpoliecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPEAEIATh AeATEIbHOCTD
B HECTAHAAPTHBIX CUTyalUAX, aJ€KBAaTHO OLICHHUBATH BKJIAJ KaXKIOIO W3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON POOIIEMB;

HPOSIBIATH MOTUBALIMIO K Oynylield npodecCUOHaIbHON AEATEIbHOCTH 110
CIIELIUAIBHOCTAM (U3HUKO-TEXHUYECKOTO npogus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasbubie | IIpakTuyecku
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI e paboThbI
pecypcsl

Pazznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

1.1 Hay4Hnslil MeTO1 IO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOpUU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
13 Arperatnble cocTosiHUS BemiecTBa. Da3oBbie 14 1
' [EPEXO B
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIE 24 1




4.2 IToCTOSHHBIN 2IEKTPUYECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®DUSHMUECKHUI MPAKTUKYM
5.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro mo pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM nu¢poBbIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€E 1oJ1e 14
1.2 DNeKTpOMarHuTHas MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue Koyie0aHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
)3 MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3HUKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 duzuka aroma 5

4.3 ®u3nKa aTOMHOTO S,Ipa U AJIEMEHTapHbIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pa3zaen 6. PUSNYECKUM MPAKTUKYM
6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OGOBIIAIOIIEE TIOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MIPEIMETHOTO COJEPKAHUS U OMbITa 15
' NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE BpeMst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne n/m Tema ypoka B Kounrtpoabhbie IIpakTuyeckue
cero
padoThI padoTsbI

®usznka — pyHIaMeHTaJIbHas HayKa O
pUpoJie

Hayunb1ii MeTO1 MO3HAHUS U METObI
uccaenoBaHus GU3UICCKUX SIBJICHUN

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1
9KCIIEPUMEHT B U3UKE

4 Crioco6s1 m3MepeHust GU3NIECKUX BETUUNH 1

AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUN (PU3NIECKUX 1
BEJTUYMH

MopenupoBanue B ¢pusuke. Posib 1 Mmecto
(¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
NEeSITEeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcuera. OTHOCHTEIFHOCTE MEXaHHIECKOTO
JABMOKCHHUA. HpHMaH n o6paTHa;1 3aJa4u
MCXaHUKHN

Paguyc-BekTop MaTepralbHON TOUKH, €T0
IIPOEKIIMM Ha OCHU KOOpAUHAT. TpaeKkTopus.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.
Pewmrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MrHoBeHHast
CKOpocCTh. Yckopenue. [IpamoimHaeitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JIBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe maieHne. Y cKopeHue
cBOOOHOTO MaJeHHs. 3aBUCUMOCTE
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

KonTtponpHas padoTa o teme
"Kuuemartuka"

17

Ilepsblii 3ak0H HprotoHa. MHepruanbubie
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIBLHOCTH [ 'amuies.




HewnnepuuanpHbie cUCTEMBI OTCYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

18
3akoH Herotona. Macca

19 B3aumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepmno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKk0oHOB HproToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh I'PABUTAIMOHHON U
WHEPTHOM Macchl

” Cuna TSKeCTH U yCKOpeHHUe CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl cuil

25 TpeHus. JIBUKEeHHE B KUJIKOCTH U rasze ¢
Y4€TOM CHJIbI COITPOTUBIICHUSI CPEIBI

2% JaBnenue. ['uapocrarnueckoe JaBiacHUE.
Cuna Apxumena
AGCOTIOTHO TBEpAOE TEIO.

27 [loctynarenbHO€ 1 BpauiaTenbHOE
JBUKEHHE TBEPJOrO Tesa

)8 MOMEHT CuiIbl OTHOCUTEIIBHO OCH
BpaueHus. [1nedo cumbl

29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY




teny. LleHTp TsxecT Tena. Y cinoBus
paBHOBECHS TBEPJOTO Teia. Buabl
paBHOBECHs

30

Pemenue 3amau

31

KonTtposnsHast padota no teme "/[unamuka.
Craruka TBepaoro tena'

32

NMnynbsc MmaTepranbHOW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa o
JBAKEHHUH LIEHTPA Macc

33

NmMmynbe Critbl U1 M3BMEHEHUE UMITYJThCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT uMIybca MaTepPUATbLHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B [IEHTPATbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MajIOM U HA KOHEYHOM
nepemereHuu. ['padguueckoe
npecTaBieHre paboThl CUilbl. MOITHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHaTbHON TOUKH

38

IloTeHuManbHBIE M HEMOTEHIIMAJIbHEIE
cunsl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTE. CBs13b




paboTHI HEMTOTEHITUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepuymu 1uist uieanbHON
KHUJKOCTH

41 KonTponbHas paboTta o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npenacraBieHuii 0 Ipupoie

42 term1oTbl. OcHOBHBIE NoJIokeHusT MKT.
Hudody3us. BpoyHoBckoe ABMKeHNE
CrpoeHue ra3000pa3HbIX, )KUJKUX U

43 TBEPABIX TEJ. XapakTep IABUKECHUS U
B3aMMOJICICTBHS YAaCTHUL[ BEILIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KomnuecTtBo BeniectBa. [loctosHHas
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE.
IlIxama Ienbcus

46 Permrenue 3agau

47 NneansHbIi ra3. I'a30BEIe 3aKOHBI

43 VYpaBuenue Menneneena-Knanelipona.
Pemenue 3amau

49 AbGcomoTHas TeMieparypa. 3aKkoH
JanbToHa

50 N3ompoueccel B UACAIBHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOHN DHEPrUueH NOCTYNaTeIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUIl

55

O00011IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBet MKT"

56

KonTtponbHas padoTa o Teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cuctema. 3alanue
BHEIIHUX ycnoBui jyist TJI cuctemsl.
Brenrane u BHyTpeHHUE TTapaMeTpBhI.
[Tapametpst T/l cucTeMbl Kak cpeaHue
3HAYE€HUs BEJIMYKMH, OIUCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcanus T[]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

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

60

YpaBHenune MenzeneeBa-Knaneiipona u
BBIpaKEHUE JI1 BHYTPEHHEN SHEPrUuu




61

BeIpaxeHnue 11 BHyTpEHHEN SHEPrun
OJIHOATOMHOTO MJICAJIBHOIO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboThI 1o rpaduky mporecca
Ha pV-nuarpamme

63

Tennonepenada kak crnoco0® U3MEHEHUS
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPIUICHUS padOTHI

64

KonBekuus, TEMIONpoBOIHOCTD,
U3JIy4YEHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYaenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIJIOTa CTOPAaHUS
TOILJINBA

66

Pacuér konuyecTBa TEIIOTHI IPU
Teruionepeaayue

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[TepBrlil 3aKOH TEPMOAMHAMUKHI

68

KonudecTBo TemnoTel u paboTa Kak MepbI
W3MeHeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

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

70

HpI/IHI_II/IHLI JIECTBUS TEILJIOBBIX MAIIIHH.




KT

71

MaxkcumanibHoe 3HaueHue KIT. [k
Kapuo

72

Pemenue 3amau

73

DKOJIOTUYECKHE ACIIEKTHI HCITOJIb30BaHMUS
TEIUIOBBIX JIBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

74

Pemmenne 3amau

75

O0001IeHne U cCUCTEMATU3AIINS 3HAHUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIuHBL"

76

KonTponbHas pabora no teme
"Tepmoannamuka. TernaoBeie MalIuHb"

77

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurenue. Y aenbHas TEIIOTa
nmapooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITapPbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O Iapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JaBJICHU B
KHUIKOCTHU

79

BrnaxHocth Bo3yxa. AGCONMIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u




amop(dHbIe Terna. AHU30TPOIHUS CBOMCTB
KpUCTAJIJIOB

82

[InaBnenue u kpucTaM3anus. Y IejIbHas
TeruioTa miasiaeHus. Cyonumanus

&3

Hedopmaruu TBEpIOTO Tena. PacTsokeHue
u cxarue. Casur. Monayns FOnra. Tlpenen

yapyrux aedopmaruii

84

TermmoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJieOaHUi YacTHUIl BEIIecTBa

85

[IpeoGpa3zoBanue sHEpruu B (HazoBbIX
nepexojax

86

VYpaBHeHUe TEIIOBOro OanaHca

87

Pemrenue 3agau

88

[ToBepxHocTHOE HaTshxeHUe. KanuspHbie
aBJeHUs. J{aBieHue o UCKpUBJIECHHON
MMOBEPXHOCTHIO XHAKOCTH. Dopmyna
Jlannaca

89

O060011eHre U cUcTEMaTU3aLMs 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoab"

90

KonTtponpHas paboTa o Teme
"ArperatHbi€ COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoabl"

91

DnekTpu3anus Tei U €€ MpOosIBICHUSL.
Dnektpuyeckuid 3apsia. [[Ba Buna
JNEKTPUUYECKUX 3apsaoB. [IpoBoaHUKYH,
JUBJIEKTPUKU U MOJIYIIPOBOJHUKHU




DneMEHTapHBIN ANEKTPUUECKHUI 3apsi.

72 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia
93 B3anmonerictue 3apsoB. TouyeuHsle
3apsbl. 3akoH Kynona
94 Pemenue 3anau
95 Dnektpuyeckoe nose. Ero neiictBue Ha
AIEKTPUIECCKUE 3aPSIbI
Hanpshk€HHOCTE AMEKTPUYECKOTO TOJIS.
96 [Tpo6ubIii 3apsan. JInHUM HAPSDKEHHOCTH
anekTpudeckoro nois. OIHOpoIHOE
ANIEKTPUYECKOE MOJIe
[ToTeHIMamTbHOCTH DJIEKTPOCTATUIECKOTO
97 noJig. Pa3HOCTh MOTEHIMAIOB U

HanpsbKeHHe

[TorenuumansHas SHEpTUS 3apsaaa B
98 3JeKTpocTaTudyecKkoM noJie. [Torenmman
ANEKTPOCTATUUECKOTO OIS

CBi13b HaprI}KéHHOCTI/I I10JII U PA3HOCTH
99 IMOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
I10JI1

HpI/IHHI/IH CYIICPIIO3UINHU SJICKTPUUCCKUX

100 .
MoJIeH

101 Permrenue 3agau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsKEHHOU chepbl

103 [Tone paBHOMEPHO 3apsKEHHOTO IO

00bEéMy mapa. [Tone paBHOMEpHO




3apsHKEHHON OECKOHEYHOM TII0CKOCTH

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

104 YcnoBue paBHOBECHS 3apsiiOB

105 JIMDIIeKTPUKY U TIOJIYTIPOBOTHUKH B
AIEKTPOCTATUUECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH IMIOCKOTO
KOHJIeHCcaTopa

107 [TapannenpsHO€ COETMHEHNE KOHIEHCATOPOB

108 ITocnenoBaTensHOE COeqUHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa

110 Pemenue 3agau

11 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B
OJIHOPOJHOM DJIEKTPUUECKOM TOJIe

112 Pemenue 3agau

113 O06001eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Dnekrpudeckoe mnosjie"

114 KounTponbHas pabota o teme
"OnexkTpuueckoe mnojue"
Cuna Toxka. [locTosiHHBIN TOK. Y CIOBUS

115 CYILLECTBOBAHUS NOCTOSIHHOTO
ANEKTPUYECKOTO TOKa

116 Hcrounnku Toka. Hanpsbkenne nu 9/1C

117 3akoH OMa Juid ydacTKa [enu.
DIEKTPUYECKOE CONPOTUBIICHUE

118 3aBUCHUMOCTb COITPOTUBIIEHUS




OJHOPOJHOTO MPOBOAHUKA OT €TI0 JJIMHBI U
IIomaau mornepeuHoro CCUCHUs

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

119 1
Pemenne 3amau

120 [TocnenoBarensHOE, MapaieibHOE, |
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX i
uerneii. [IpaBuna Kupxroda

122 Pemenne 3amau 1

123 PaGora anexkrpuyeckoro Toka. 3aKoH |
Hxoyna —Jlenna

124 Pemenne 3amau 1
MOTTHOCTH JEKTPUIECKOTO TOKA.

125 TemnoBasg MOIITHOCTB, BEIZIEIAeMas Ha 1
pesuctope

126 Pemrenue 3agau 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE |
HCTOYHHKA TOKA

128 3akon OMa 1 MOJTHOM (3aMKHYTOM ) 1
ANEKTPUYECKOM 1T

129 Pemrenue 3agau 1

130 MOoOIIHOCTE UCTOUYHHKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemienue 3agau 1

134 Pemenne 3amau no teme "IlocTosTHHBII 1




ANEKTPUUECKUH TOK"

Pemrenue 3amau mo reme "TlocToOsTHHBIN

135 . "
ANEKTPUYECKUI TOK

136 Pemrenne 3amgau o reme "[locTostHHBIM
ANEKTPUUECKUHN TOK"

137 O060061eHre U cucTeMaTu3alus 3HaHu| 1o
teme "[locTOsIHHBIN 21eKTpuyecKuit ToK"

138 KonTtponsHas padoTa o teme
"IToCTOSIHHBIN 37eKTpUYECKUM TOK"
DneKTprudecKas MPOBOJUMOCTh Pa3IMUHBIX

139 BEMIECTB. DNEKTPUUECKUN TOK B METaJIaX.
CBepXnpoBOAMMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax U

140 paciuiaBax 3JI€KTPOJMTOB. 3aKOHbI
®dapages 1S AIEKTPOIU3a

141 DJIEKTpUYECKHI TOK B razax. [lnazma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie mpuOopbl

143 DJIEKTPUYECKHUI TOK B MOJYIPOBOJHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue cuibl TOKa U HAIIPSKEHUS B

145 LIEMH NTOCTOSTHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX
npubopos"”

146 DuU3NYECKUN IIPAKTUKYM I10 TEME

"N3y4ueHre HepaBHOMEPHOTO JIBUXKEHUS C




LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctH"

147

®u3N4eCKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUs Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

Pu3NYEeCKU IPAKTUKYM IO TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nanenus” win "M3ydenue nBH>KeHUd Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune IBUKEHUS TeJla M0 OKPY>KHOCTH
C MTOCTOSIHHOM 10 MOJTYJIFO CKOPOCTHIO"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHUIIbI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mIockocTu"

151

DU3NYECKUH TPAKTUKYM I10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3rHOBOM 00pa3siie, OT ux aepopmanun"
nnu "VM3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKui OI0K"

152

Du3NYEeCKUN IPAKTUKYM I10 TEME




"N3mepenne ko3 uiimenTa TpeHus mo
BEJIMYUHE YIII0BOTO KOA(pPHUIIMEeHTa
3aBucumoctu Frp(N)" unu "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
TUTIOCKOCTH C ITEPEMEHHBIM
KodpunreHToM TpeHus"

153

@uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue ycioBHUi paBHOBECHS
TBEP/OTO TeJla, UMEIOIIEro OCh BpaleHHs "

154

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepenune uMIryibca tena mo
TopMo3HOMYy nyTH" niu "MccnenoBanue
COXpaHEHUs UMITYJIbCA IIPH YIPYTOM
B3auMoaeiicTBun"

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHre n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
nudposoit nadboparopun)" unu "M3yuenue
H“30XopHOTrO nporuecca” win "N3yduenue
n3obapHoro nporecca” wim "IIpoBepka
YpaBHEHUS COCTOSHUS"

156

DuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue yaenbHol TeI0EMKOCTU" WK
"HccnenoBanue npoliecca OCThIBaHUS
BerectBa" win "MccnenoBanue
aarabaTHOrO mporecca”

157

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4ueHne 3akOHOMEPHOCTEN UCTIApEHUS

Hn

xuakocren" wim "M3mepenne ynenbHoU




TEIJIOTHI TUIABJIEHU Jbaa"

158

DuU3NYEeCKUH IPAKTUKYM 110 TEME
"N3yueHue npoTeKkaHus TOKa B IIETH,
coJiepskalieil KoHaeHcarop" wi
"Pacnipenenenue pasHOCTH MOTEHIIUATIOB
(HampsHKEHUSs) MPU TOCIJIEI0BATETLHOM
COEIMHEHUH KOHJIeHCAaTOPOB"

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccneqoBaHne CMEITAHHOTO COETUHEHUS
pesucropoB'" win "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT HAMPSHKEHUS
JUIS JJaMITbl HaKaJTUBaHUS"

160

®u3N4eCcKuil IPAKTUKYM IO TEME
"Habmronenune anexrponnza"

161

Peseprubrit ypok. O6001eHNE 1
cCUCTEeMaTH3alusl 3HaHHU 110 TeMe
"Kunematuka"

162

PesepBubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBusiit ypok. O6001IeHE U
cucTeMarusanus 3HaHui 1o teme "CraTruka
TBEpAOro Tema"

164

PesepBubiit ypok. O600mIeHE U
cucTeMaTH3als 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

165

PesepBHrlit ypok. O600IeHE U
cucreMatu3anys 3Haguii mo reMe "OCHOBBI




MOJIEKYJIIPHOKHMHETHYECKOH Teopun"

166

PesepBHelit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Tepmoaunamuka. TeraoBsie MalIuHb"

167

PesepBubIit ypok. O60011eHNE 1
CHCTEMAaTU3alMs 3HaHUH 10 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoap"

168

PesepBubIit ypok. O60011eHNE U
CUucreMatu3anus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

169

PeseprubIit ypok. O6001eHNE 1
cucreMarusanus 3HAaHUH II0 TEME
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

Peseprubiit ypok. O6001eHNE 1
cucTeMarus3anys 3Haguii mo reMe "Toku B
pa3IMYHBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariHuToB U
MIPOBOJTHUKOB C TOKOM. MaruutHoe mozJie.
I'unore3a Ammnepa

Bexrop maruutHOM MHAYKIMK. [IprHIMD
CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun
MarHATHON UHAYKIIHH

MarauTHO€ T0JIe TPOBOTHHUKA C TOKOM.
OnbIT Opcrena

Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb

Pemrenue 3agau

[Ipumenenne 3akoHa Amriepa.
DNeKTpOU3MEepUTENbHbIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBJICHUE U MOTYJIb.
JIBr>keHue 3apsKEHHOW YaCTUIIbI B
OJIHOPOJTHOM MarHUTHOM T10JIe

Pemenue 3amau

PaboTa cunbl Jlopenna

Pemenue 3amau

11

MarauTHOE I0JI€ B BEIIECTRBE.
q)eppOMal"HeTI/IKI/I, napa- 1 InaMariCTukKu

12

OcHOBHBIE CBOWCTBA (peppOMarHeTUKOB.
[Ipumenenue hpeppoMarHeTHKOB




13

Pemrenue 3agag mo reme "MarautHoe 1ose"

14 Pemenne 3amau o reme "MarautHoe moJie"

L5 SIBneHue AMEeKTPOMArHUTHON UHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OJC unaykuuu

17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH
®dapanes

18 Buxpeoe anexkrpuueckoe nose. Toku @yko

19 OJIC MHAYKIIMH B IBUOKYIIAXCS
MIPOBOTHUKAX

20 Pemenne 3amau

21 [TpaBuno Jlenua

” NupyktuBHOCTH. Karylika "HIYKTUBHOCTH
B IICIIH ITIOCTOSTHHOTO TOKa

” SBnenne camounaykiuu. IJ1C
CaMOMHAYKIINHU

24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMarHMTHOE T0Jie

25 Pemrenue 3agau

2% O00011eHre U cucTEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpouHaMuKa"

7 KonTtponpHas paboTa o teme
"DnexkTpoauHaMuka"

78 KonebarenbHas cucrema. CBOOOIHEBIC
konebanus. ['apMoHnYecKue KoneOaHus

29 Kunemarnueckoe u TMHaAMHYECKOE




OIIMCaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

DHepreTuyeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAHUA FapMOHI/IqGCKI/IX

30
KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KAHEMATUYECKOI'0 OIIMCAHU

31 Ammunryna u ¢asa konedaHui
[lepuon u yactora kosebanuii. [lepron
MAaJIBIX CBOOOIHBIX KOJIEOAHUHI

32 MaTeMaTH4eCcKoro MasiTHuka. [lepruon
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHAKA

1 3aryxaromue KojaeOanus. BeiHyX1eHHbIE
Kkoiiebanus. Pesonanc

34 ABTOKOICO0aHUS

35 Pemrenue 3agau

16 VYpoxk-koupepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O00011IeHHE U CUCTEMATH3AIMsI 3HAHUH 110
TeMe "Mexannueckue koaedanus"

18 DNEeKTpOMarHuTHBIE KOJICOaHUsI.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3aps/ia KOHJIEHCAaTOpa C aMIUIUTYA0U CUJIBI
TOKa B K0JIeOATEeTbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJICATTbHOM
KoJiebaTeIbHOM KOHTYpE

41 3aryxarouue 1eKTpPOMarHuTHbIE




Kosebanus. BeiHyXaeHHbIC
ANIEKTPOMArHUTHBIC KOJICOAHHSI

[Tepemennsblii TOK. Pe3uctop u KOHAEHCATOP

42 B IIETIH MIEPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTpUYECKO Lenu
MEPEMEHHOTO TOKa
MoniHoCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICMCTBYIOIIEE 3HAUCHHUE
CHUJIBI TOKA U HAIIPSOKEHUS

46 Pe3onaHC B ayieKTpHUYECKON LIeTIH

47 Pemrenue 3agau
WneansHbIif Tpancopmarop.

48 [IpousBoicTBO, MIEpenaya U NOTpeOICHHE
AIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKUE PUCKHU ITPU POU3BOJICTBE

49 anekTposHepruu. KynpTypa ncnosib30BaHus
3JIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU

50 Pemrenue 3agau

51 Permrenue 3agau

5) O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

53 MexaHuueckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapakTEpUCTUKHU 3ByKa




Wudpassyk u ynprpassyk. LllymoBoe

56 .
3arpsi3HEHUE OKPYKAIoIIeH cpeibl

57 Pemenne 3amau

53 DNeKTpOMarHuTHbIE BOJIHEL. M3mydeHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBoiICTBA DJIEKTPOMArHUTHBIX BOJTH
[[Ixana 3MeKTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHue >eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIATIB PaTUOCBS3U U TEICBUACHHUS.

61 Paaunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

6 Kontponbras padota no teme "Konedanus
¥ BOJHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacrpoCTpaHEeHHs CBETa

64 Pemenue 3agau Ha mMpuMEHEHUE 3aKOHA
MIPSMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA

65 Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkayio
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHTEJIbHBIN TTOKA3aTelb MPEIOMIICHUS.

66 [TonHOE BHYTpPEHHEE OTPaKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPAKEHUS

67 Pemrenue 3aga4 Ha TpUMEHEHUE 3aKOHOB




OTPaXXEHUsI U IIPEJIOMIICHUS CBETA

Xon tydei B mpusMe. Jlucnepceus cBera.

68 .
CrnoxHblii cocTaB O6enoro ceera. Lpet

69 JInn3bl. DOKYCHOE PACCTOSIHUE U
ONTHUYECKAs CUJIa JIMH3BI

70 [TocTpoenue n3o0paxeHuil B IMH3aX U UX
cucTemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha noctpoeHue

71 M300pakeHUH, OTy4aeMbIX C IIOMOIIIBIO
JIUH3

72 I'ma3 kak ontryeckas cucteMa

73 Pemenue 3amau. [Ipeaens npuMeHIMOCTH
reOMETPUYECKON OTITUKHI

74 CKOpOCTh CBETa U METObI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 Hurepdepennus creta

77 KorepeHnTHble HICTOYHUKHU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenne naTephepeHIun

80 Judpakuus cBeTa

’1 JudpakuronHas pemeéTka. Y cloBue
HaOII0ICHUS TTIaBHBIX MAaKCUMYMOB

82 Pemienue 3agau

23 [TonepeyHOCTh CBETOBBIX BOJIH.

Honﬂpmam/m CBCTa




&4

Pemenue 3amau

85 CBeToBbI€ SIBJIEHUS B IPUPO/JIE 1

26 O060061eHre U cucTeMaru3alus 3HaHu| 1o i
teme "OnTuka"

87 KonTtposneHast padota o teme «OnTuka» 1
['panuIIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI AEKTPOAUHAMUKU U 1
MIPUHIIATI OTHOCUTEITLHOCTH

29 [TocTynaTel cienuanbHON TEOPUU |
OTHOCHTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[Ipeo6paszosanus Jlopenna. Ycnosue

90 NPUYUHHOCTH. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BpEMEHU U
COKpAIEHUE JITTUHbI

91 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM |
YaCTUIIbI

9 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YacTULIbI. DHEPTHsl MOKOS

93 PaBHOBeCHOE TEIIOBOE M3IIyYEHUE 1

94 3akoH cMelrennsa Buna 1

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

96 DHeprus U UMIyibc GpoToHa 1

97 ®otoadpdext. OnpiThl A. I'. Cronerosa. |
3akonbl poTtorddekTa

08 YpaBHenue DitHmTeitHa 715 PoTodPdexTa. |

"Kpachas rpanuna” gotosdpdexra




99

Hasnenue ceera. OnbiThl [1. H. Jlebenesa

100 BoHOBEIE CBOMCTBA YaCTHII
Bounsl e bpoiins. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 061acTH JOKAIM3AUN
JBH>KYIIEHCS] YaCTULbI

102 KopryckynsipHO-BOTHOBOM Tyalin3m

103 Judpakuus >eKTpOHOB Ha KpUCTaJLIax
Crienn¢urka u3mMepeHuit B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIpeACIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenue pacu€THbIx 3a1a4
KonTtponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopnycKyIapHO-BOJIHOBOM
Tyanu3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas monens aroma Pesepdopna

109 [Toctynatel bopa

110 Bupel ciektpoB. CrieKTp YpOBHEUM SHEPTrUU
aToMma BOJ0OpoJia

11 CHoHTaHHOE U BBIHYXJCHHOE U3TyYeHUE
cBETa

112 Jlazep
Hyknonnas monens siapa ['eiizenOepra-

113 VBaHeHKO. 3apsg 1 MacCOBOE YHCIIO A1Ipa.
H3oTonel. PagnoakTMBHOCTH

114 3aKoH paanoakTUBHOTO pacnana. CBoiicTBa




HOHU3BHUPYIOILICTO U3JTYUYCHUS. Bmmsgaue
PAANOAKTUBHOCTH HA )KUBBIC OPraHU3MBbI.
Jo3nmerpus

115

DHeprus CBSA3U HYKJIOHOB B sizipe. SnepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOiemsr
YIPABISIEMOTO TEPMOSACPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIICPHOI
SHEPreTUKHU

116

MeToas! perucTpanyy U UCCIEeT0BaAHUS
3JIeMEHTapHbIX YacThull. OyHaaMeHTaIbHbIE
B3aMMOJENCTBUS. baproHbl, ME30HBI 1
nentonsl. [IpencraBnenue o CtanmapTHOM
Mozenu. KBapk-rintooHHass MOJENb afpOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprusi. EnnHCTBO (pU3nyeckoit KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUU. 3HaueHHe
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HCCIIeJOBAaHUN

120

COBpeMeHHLIe OIITHUYCCKHUEC TCIICCKOIIbI,
PaarOTCIICCKOIIHI, BHC&TMOC(I)epHaH
ACTPOHOMMUA

121

Bun 3Bé3anoro He6a. Co3Be3usi, spkue




3Bé3I[BI, IIJTaHETBI, ©X BUAUMOC IBUKCHUC

122

Counneynas cucrema. Comuite. ConHeunas
AKTHUBHOCTD. I/ICTO‘IHI/IK I-)HepFI/II/I COJIHHa nu
3BE3]

123

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

124

3BG3)II)I TJIaBHOM ITOCIICI0BATCIIHbHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHN U
sposronuu CoJIHIA B 3BE3]1. DTallbl XKU3HHU
3BE3]

126

Mneunslii [Iyre — Hama ["amakruka. Tunst
raJlakTUK. YEpHBIE IBIPBI B AIPAX TaJaKTUK

127

Bcenennas. Pacmiupenne BeeneHHoi.
3akon Xa66ma. Teopus bosbioro B3peiBa.
PenukroBoe uziyueHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepewénnpie npoOieMbl acTpOHOMUU

130

DuU3nYECKU IPAKTUKYM I10 TEME
"UccneqoBaHnre MarHUTHOT'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" WJIN
"UccneqoBanue CBOMCTB
¢deppomarnerukos" win "HccnenoBanue
JEHCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3NYEeCKUN IIPAKTUKYM I10 TEME




"N3mepenue cuiibl AMnepa" unu "H3yuenue
3aBUCHMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
unu "OnpeneneHne MarHUTHOM UHIYKITUN
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

132

@uU3NYECKUH IPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHuTHOTO noJs"

133

®u3NYEeCKU TPAKTUKYM I10 TEME
"UccnenoBaHue sIBICHUS CAMOMHIYKIIHH"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO
reseparopa"

134

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY)KUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B MIPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue mepeMEeHHOTO TOKa 4epe3
IOCIICIOBATEIIFHO COCTMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UcCTOp" Hin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENH MEPEMEHHOI0 ToKa"

137

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOI BOJIHBI"




138

PuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepeHue nokas3aTelis MpeloMIICHUs
crexna" win "l[lonydyenue n3o0pakeHus B
CUCTEME U3 IIJIOCKOIO 3epKaja U JIUH3bI"

139

@uU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosTHUS OT BEIIeCTBa (Ha MpUMepe
*uakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSIHUSI PACCEHBAIOIIIAX
uH3"

140

Pu3NYEeCKU IPAKTUKYM IO TEME
"Habmonenue nudpakuuu, naTepdepeHnu
U noJjisipu3anuu ceera’”

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMMyabCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUI B MArHUTHOM
noje)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HcciienoBanus Gororddexra" nim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOIMO/ OT HalpsbKeHUs"

143

DuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3peKeHHOTo
aTOMApHOI'0 BOJAOPOJA U UBMEPEHUE
nocTosiHHOM Punbepra"

144

Du3NYEeCKUN IIPAKTUKYM I10 TEME




"UccnenoBanue paaroakTUBHOTO (OHA ¢
WCIIOJIb30BAHUEM JI03UMETpa" WIH
"N3ydyeHue norioueHus 6era-4acTurl
aTrOoMUHAEM"

145

@uU3NYECKUH IPAKTUKYM 110 TEME
"HabmoaeHus 38E€31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIMBIOTEPHBIX TTPUIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOyIIapHs U SIPKUe
3Bé31p!" i "HaOmroneHus B TeIeCcKOIl
JlyHBI, TIIIAaHET, TYMAHHOCTEHN M 3BE3HBIX
CKOIUICHUH"

146

O06o00meHNe U CHCTEMAaTH3aIlUsl 3HAHUH.
Ponb ¢pusuku u actpoHOMUHU B
SKOHOMMYECKOM, TEXHOJIOTHUIECKOM,
COITMAIBHOM M ATHYECKOM cdhepax
JIEATEIIbHOCTH YCIIOBEKA

147

O00011eHrEe U cUCTEMATU3ALMS 3HAHUH.
Posb 1 MecTo pHU3MKH U aCTPOHOMHH B
COBPEMECHHOW HAyYHON KapTUHE MUPa

148

O06001eHre 1 cucTeMaTu3alus 3HaHUuH.
Ponp ¢usnueckoit Teopunt B GopMUpPOBaHUU
MIpeICTaBICHHUI 0 (U3NYECKOM KapTUHE
MHpa, MeCTO (PU3NIECKON KapTHHBI MHUpa B
00111eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJEC

149

O00011IeHHE U cUCTEMATU3ALMS 3HAHUI IO




teme "Kunemaruka"

150 O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN 110

teme "Kunemaruka"

151 0O0001IEeHNE ¥ CUCTEMATHA3ALIMS 3HAHUHA 110

teme "JIluHamuka"

0O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110

152 " "
teme "CraTuka TBEpAOTO Tea

153 0O0001IEeHNE ¥ CUCTEMATHA3AIIMS 3HAHUHA 110

Teme "3aKoHbI COXpaHEHUs B MeXaHuke"

O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM
Teopun"

O0001IeHne U cucTEMaTU3aMs 3HAHUI 110
155 teme "Tepmonnnamuka. TeroBbie
MaIIuger"

O00011IeH1E U CHCTEMATH3ALMsI 3HAHUH 110
156 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

157 O06001eHre u cucTeMaTu3alus 3HaHu| 10
Teme "DnekTpudeckoe mnojie"

158 O06o01eHre u cucTeMaTu3alus 3HaHu| 10
teme "TloCTOSTHHBIN ANeKTpUUECKUN TOK"

159 O06o0011eHre U cucTeMaTu3alus 3HaHU| 10
teme "ToKHM B pa3InuHbIX cpenax”

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO

160
TeMme "MaruutHoe noJe"

161 PezepBHblit ypok. O00O1IEHNE U




CHCTEMATH3ALMs 3HAHUH 10 TEME
"DJeKTpOMarHuTHAs UHIYKIUs"

162

PesepBubiit ypok. O60011eH1E 1
CHCTEMATH3AaLMs 3HAHUI [0 TEME
"Mexanndeckue xoaeoanus"

163

PesepBubIit ypok. O60011eHNE 1

cucreMaTru3anusa 3HAHHUM 10 TEME

"JyeKTpOMarHuTHbIE KosieOaHus"

164

PesepBHblit ypok. O60011IEHNE U
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"MexaHn4eCcKHe U dJIEKTPOMAarHUTHbBIE
BOJIHBI"

165

Peseprubrit ypok. O60011eHIE 1
cucreMarusanys 3Hagui mo reme "Onruka"

166

Peseprubrit ypok. O6001meHNEe 1
cucTeMatu3anys 3Hadui mo reMe "OCHOBEI
CTO"

167

PeseprubIit ypok. O6001meHNEe 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBuslit ypok. O600meHe 1
cUcTeMartu3aius 3HaHui no reme "dusnka
atoma"

169

PesepBuriit ypok. O600mIeHE U
cUcTeMaTu3alus 3HaHui o reme "dusnka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

PesepBHbiit ypok. O600IeHE U
cucTeMaTH3allMs 3HAaHUH 110 TeME




"OneMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. B.A. KacesinoB ®@usuka. YriuyoseHHsiit ypoBeHb. 10 kinace: YueOHuk /B.A.
Kacwsnos. M.: [Ipoda, 2020.
2. A. KacbsinoB ®@usuka. YrinyOiaeHHbId ypoBeHb. 11 kinacc: Yueonuk /B.A.

Kacesinos. M.: [Ipoda, 2020.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. B.A. KacesinoB ®@usuka. YrinyoneHnslid ypoBeHb. 10 kinacc. Merogudeckoe
nocobue /B.A. Kacesanos.- M. : [lpoda, 2015.

2. ®uszuka. ba3oselit u yriyonenusii ypoBHu. 10 kmacc. Tetpanpb nis
naboparopHsix padbot /B. A. Kacesnos, B.A. KoposuH.

3. ®usuka. Yrayonenssiid ypoeHb. 10 kinacc. KorntponbsHbie paboTsi /B.A.
Kacesuos, JI. I1. Momeiiko, E. D. PatOuib

4. ®uzuka. 10 kmacc. YrayOnéHHbIA ypoBeHb. JlugakTHUeCKHuEe MaTeprallbl
/A. E. Mapon, E. A. Maposn. - M.: [Ipoda, 2014.

5. ®usuka. 3agaynuk. 10—11 xnaccel /A. I1. PeiMkeBuu

6. O.1. I'pomuea. EI'D. ®usuka. [Tonnsiii kypc. CaMocTosiTeIbHas
noaroroska k EI'D — M.: U3garenscTBO «OK3amMen», 2016.

7. B.A. KacesinoB ®usuka. YriyOnennsiit ypoBenb. 11 kiacc. Mertonuueckoe
nocobue /Brnacosa B.A. KacesinoB.- M. : [Ipoda, 2019.

8. ®usuka. [Ipopunbuelii ypoens. 11 knacc. Tetpanpb nis 1a00paToOpHBIX
pab6ort /B. A. KacesiHoB, B.A. KopoBus.

9. ®usmka. 11 xknmacc. YrnyOn€Husiii ypoBenb. [ugaktndeckue Mmatepuabl/A.

E. Mapon, E. A. Maposn. - M.: [Ipoda, 2014.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

- Konnekuus ccbuloK Ha 3JIEKTPOHHBIE PECYPCHI ISl yUuTenen (pu3nuku
https://www.afportal.ru/catalogue/phys/1

- Kny0 nnst yuureneit pusuxu http:// www.fizika.ru

- LHOP no ¢usuke u actponomun http://class-fizika.ru

- Busieoypoku 1o Qusuke «MHpoypokr»
https://www.youtube.com/playlist?list=PLvtIKssESNtjCwT9X0Pty3ZIgbOfFL
UsZ

- Buzeoypoku 1o ¢usnke «LiameloN School»
https://www.youtube.com/c/LiameloNSchool/search?query=du3nka%?2010

- BUJIeOypokH 1o pusuke «videouroki.nety
https://www.youtube.com/playlist?list=PLhOzgnnk 5jyM6NX{LniX5sX3rZTr

poea



