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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueil mporpamMMmbl BocniuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEpPNKAaHUU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPOQECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYaloIIUXCs, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIrIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytolero (akropa ydeOHoro mpoiecca. [ns yriyonéaHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanuzanuu  (QU3MYECKOrO TMpakTukyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzena (temsi). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEpPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢m3uku. [lpm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYETHBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3fesoB. /(s kayecTBEHHBIX 3a7ad4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu PDPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHWE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W O0ECIeYMBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacdéTe



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

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3MUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccUOHaIbHON NIESITEIbHOCTH, CBS3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

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

IpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUIUX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA MPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENICHMS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O pe3yJsIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

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

Ha u3ydenue ¢pusuku (yrinyOnEHHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPAaTOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

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

[lorpemHoct  u3MepeHudd  PuU3MUECKUX  BeNUUYUMH  (AOCONIOTHAs WU
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MATEPHAIBHOM TOYKH, MX MPOCKIMH HA OCH CHCTEMBI KOOPJUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHoe maaeHue. YCKOpeHHE CBOOOIHOTrO TMajacHusd. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHT€HIMAIBHOE) U TIOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NTYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY AAJIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cuctembl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

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

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

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JA HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS [TOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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

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

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teyna. MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMiynbe cuilbl 1 U3BMEHEHHUE UMITYJIbCA TeJa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeICcTaBlIeHnEe PaOOTHI CHIIBI.

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTenuuanbHast sHeprust ynpyro aeGopMupoBaHHON NpyxuHbl. [loTeHImanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOM
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpallieHUs] KUHETUYECKOM W IIOTEHIMAJIbHOW DSHEPrUil IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTA MOJENIU AJIEKTPOMOOWIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMABHON YHEPTUU MPYKUHBI ¢ pabOTOM CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mojeneil. Macca u  pasMepbl Mojekyn (atomoB). KonudecTBOo BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

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

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

CBsi3b  MEXIy JaBJICHUEM ©  CpeJHEed  KUHETUYECKOM  DHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON YHEPTHel MOCTYNaTeIbHOTO TEIIOBOTO JIBHXKCHUS €€ YaCTHIL.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio pearbHOr0 OPOYHOBCKOTO ABUKEHUS.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

UccnenoBanne mporecca YCTAHOBICHHS TEIUIOBOIO pPAaBHOBECHS IMIPHU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

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



HyneBoe Hawano TtepmonnHamuku. (CaMONpOM3BOJNBHASA — pellaKcanus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJENIH: HU3Kas KOHUEHTpALWs YacTHULl, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  crnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHass TEIUIOTa CropaHus
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

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

Bropoii 3akoH TEpMOJMHAMUKH [Ji1 PABHOBECHBIX IMPOIIECCOB: 4YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 60jiee X0JI0HOro Tea K 0oJjiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEHU CPEIbl.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIT0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3ALUsl OMOOPraHUYECKOro TOIINBA JJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

HccnenoBanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JYHEPTUU MEKMOJIEKYJISIPHOTO B3aWUMOJCHCTBUS U
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

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

HacepilieHnble ¥ HeHachIlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

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

TemoBoe pacuupeHue KUAKOCTEH U TBEPHABIX Tesl, 00bEMHOE U JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. Ko huIMeHT MOBEPXHOCTHOTO HATSKCHHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HAaCHIIEHHBIX MaPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIIABJICHUS] KPUCTAIIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumoperictaue 3apsioB. Toueunsie 3apsabl. 3akoH Kyrnona.

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

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

[ToTeHUMaNnbHOCTh 3JEKTPOCTATUUECKOr0 MOJiA. Pa3HOCTh MOTEHLHMAIOB H
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpyuHIMI CyNIEpNO3UIIMN SITEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOJTHUKH B 3JEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeAMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOe COETMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKash 3allliTa, 3a3eMJICHHE BJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannwlilt 31eKmpuiecKuii mokx.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI U ILION[AAW MONEPEYHOIO0 CEUCHUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

MONTHOCTh 3JEKTPUYECKOrOo TOKa. TermjgoBas MOIIHOCTb, BbIAesieMas Ha
pe3ucrope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHU4YecKne YCTPOMCTBA M TEXHOJOIMYECKUE TMPOLIECCHI: aMIIEPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTH COINPOTUBIICHUS MWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobOcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

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

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

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

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEeHUE MPOBOAUMOCTH METAIIJIOB U MOIYNPOBOJIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIUUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

MexnpeaMeTHbIe CBA3H.

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

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



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, U pOoBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIIMU Ha OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KaNWLISPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta3oB, KUJIKUE KPUCTAILIBI, dJIECKTPUUYECKHUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTE€pHaloB, B TOM UHCJIE HAHOMATEpUaJoOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonelictBue MNOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS 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. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny 3IEeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUs] MEXAaHUUYECKON Hepruu). BoiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

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

Ilepuon u wyactora kojeOanuid. Ilepumom ManbIX CBOOOJHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

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

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyXxaronux KojaeOaHul U 3aBUCHMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

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

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

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

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIC
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

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

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenue Tpancpopmaropa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHbI.

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

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

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

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTepdepeHus u gudpaxums.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbH JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOU KoJieOaHMIA.

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

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpaxxeHue cBeta. 3aKOHBI oTpaxxeHusi cBera. I[locTpoeHue n3o00pakeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOLIEHWE JJIMH BOJH IpHU IEPEXO0/€ MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

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

CobOuparome W pacceuBaromue JuUH3bL. ToHkas suH3a. DokycHoe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YITIOM K €€ IJaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

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

Hudpakuusa cseta. JudpaximoHHas peméTka. YCIOBUE HaOMIOACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pELIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOMCTB M300paXKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmionenue nucrepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Ha6monenue nudpakiuu, nHTepdEepeHIIny U MOJISIpU3aIii CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[lonmy4yenue crekTpa U3Iy4EHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUMOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanusi  Jlopenia.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



TexHu4eckre YCTPONCTBA M TEXHOJOTUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Cronerosa. 3akonsl ¢porodddekrra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

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

BonnoBbie cBolicTBa yactull. Bonusl ne bpoins. [Inuna BomHbl ne bpoitns u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHu4eckne YCTpPOICTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

UccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMO ] OT HAMPSIHKEHHUS.

Tema 2. @usuxka amoma.

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

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CYETYMKA MOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

3aKOH pPaJMOAKTUBHOrO pacnana. PaguoakTUBHBIE H30TOINBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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

SAnepubie peakuuu. [denenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSAEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



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

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEePUCTUKU. J(Marpamma «CeKTpalbHbIN KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3psiBa. PeIMKTOBOE H3ITyUEeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nuecknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp U3 PpadoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTHHE MUpa, 3HAYCHUE OIUCATEIIBbHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUECKOW KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOrPELIHOCTH U3MEPEHNUH, N3MEPUTENbHBIE TPUOOPHI, HUPpOBas 1ad0paTOpusl.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31eMeHTapHBIX (yHKUMN. [lpu3Haku noaO0MS TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPO’HEPTUH,  JJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAWOIIEW  Cpesl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MIIM, 3aJI€KH MATrHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU TOJY4YeHUs MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOMU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpelesiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIMOCOOHOCThH aManTHUPOBATHCSH K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMANbHOM M 3TUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOO/JHOE TajeHue, alOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuyath yCJIOBHS (TpaHUIbI, 00JacTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM DSHEPrUeM TEIUIOBOrO ABHXKEHUS M KOHILICHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, WCHOIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaXKHBIE COOTHONIIEHMS: 3aKOHbI Oma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMeNIeHUe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emiéid BONMM3U €€ IMOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wupeansHOro TEmaioBOro
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsIKEHHOT O ITPOBO/IHHKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIeJaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIIEPUMEHTA, TMpPaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTETPHOCTH YEJIOBEKA, CBSI3AHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3MyHble crocoObl padoThl ¢ MH(poOpManuen (pU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

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

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJVNHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl DJJIEKTPOAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IHenu CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii u BTOpod moctynatel bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIHUH, SHEPrus MArHUTHOTO MOJs
IPOBOJIHMKA C TOKOM, PpEISATUBUCTCKUI HWMITYJIbC, IIOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3aps] spa, SHEPTUs CBA3H SAPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUpOBAaTh  pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOIMCTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JUIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIHOJIB30BAaHUU JOCTHXKCHUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE WH(OPMALMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C KCIOJHEHHEM pa3IUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIier nmpodhecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Kontpoiabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pazznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TeninoBble MalTuHbI 20
33 Arperartnble cocTosiHus BemiecTBa. Da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®DUSMUECKHUHA MTPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne n/n P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1oJie 14
1.2 DNeKTpOMarHuTHAasE UHIAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO ]pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTBl aCTPOHOMHHU U acTPO(UZUKU 12
Hroro no pazgeny 12
Paznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne [ara DJIeKTpOHHbIe LU poBbIe
Tema ypoka Kontpoabusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE PeCYpPChl
padoThI padoTsbI
®dusuka — aMEHTaJIbHas bubnuotexa [JOK
1 ymn 1 ceHTABpb 1
HayKa O MpUpOJIe https://m.edsoo.ru/ff0c32e2
Hayunsb1it MeTo1 mo3HaHUS U
2 Mez: bI KICCIICTOBAHUS 1 ceHTabpb Bubnmorexa [IOK
8 N P https://m.edsoo.ru/ff0c32e2
(bMBUYECKUX SIBJICHUHN
OKCIEPUMEHT U TEOPHS B
MpoILEeCcce MO3HAHUS TPUPOIBIL. bubnuorexa [JOK
3 1 ceHTabpb
Ha6nronenune n skcriepuMeHT B https://m.edsoo.ru/ff0c32e2
¢busuke
CriocoOb1 M3MEpEHUS bubnuoreka [IOK
4 1 ceHTabpb
(bMBUYECKUX BETMYUH https://m.edsoo.ru/ff0c32e2
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 ceHTabpb bubmorexa HOK
P P P https://m.edsoo.ru/ff0c32e2
(bu3MYECKUX BETUYHH
MonenupoBanue B pU3UKeE.
Ponp u mecto pusuku B
(hopMUPOBaHUHU COBPEMEHHOM bubnuoreka [JOK
6 ~ 1 ceHTAbpb
Hay4HOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c32e2
MPAKTUYECKOU JIeATETbHOCTH
oaen
MexaHn4ecKoe ABIKCHHUE. bu6mmoreka [JOK
7 1 ceHTAbpb

CucremMa oTcyera.

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUSI.
[Ipsimast u oOpaTHast 3a1a9n
MEXaHUKH

Pannyc-BexTop marepuanbHON
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHat. TpaekTopusi.
[Tepememnienue. Cxkopocts. Mx
MIPOEKIIUN HA OCU KOOPJAUHAT

CeHTAGpPDb

PaBHOMEpPHOE ITpsAMONIMHEHOE
nsuxenue. ['papuyeckoe
ONHMCaHHE PABHOMEPHOIO
MPSIMOJIMHEHHOTO TBUKEHHUS

CeHTAGpPb

10

CroxxeHue nepeMeeHnii u
ckopocrteid. Pemenue 3agau

CeHTAGpPb

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHast CKOPOCTb.
VYckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

CeHTAGPb

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CeHTAGPb

13

CBoboaHOe najieHue.
Yckopenue cBOOOTHOTO
najieHus1. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U UX
rpaduxu

CEeHTAGPL




14

JIBuKeHHE Tena, OpOIIeHHOTO
[OJT YIJIOM K TOPH30HTY

ceHTabpb

15

KpuBonuHeiiHOE IBUXKEHHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas u JIMHEWHAs: CKOPOCTb.
IIepnon u wacrora.
[leHnTpOoCTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

CeHTabpb

16

KonTponsnas pabora no teme
"KunemaTtuka"

CeHTAGpPDb

17

[IepBsiii 3ak0H HproTOHA.
HNuepumanbHble CHCTEMBI
otcuéra. [IpuHnmn
OTHOCHTEIBbHOCTH I ammiies.
HeunepnuanbHabie CHCTEMBI
oTcuéra

CeHTAGpPb

18

Cuna. PaBHOAEMCTBYIOIIAS
cuna. Bropoii 3akon HeroroHa.
Macca

CeHTAGPb

19

Bzaumopericteue Ten. Tpetuit
3akoH HeroToHa

CeHTAGPb

20

HpI/IHHI/IH CYIICPIIO3UIIUU CHUJI.
Pemenue 3amau Ha IIPUMCHCHUC
3akoHOB HeroToHa

CeHTAGPb

21

3aKOH BCEMUPHOTO TATOTEHHUSL.
OKBUBaJEHTHOCTD
rPaBUTAlMOHHON U UHEPTHOU
MAaccChl

CEeHTAGPL




22

Cuna TsKeCTH M YCKOpEHHUe
cBOOOTHOTO TaICHUS

ceHTabpb

23

JIBrkeHue HeOECHBIX TeN U X
HCKYCCTBEHHBIX CIIyTHUKOB.
IIepBas kocmuueckas
cKOpocTh. 3akoHbl Kemepa

CeHTabpb

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

CeHTAGpPDb

25

Cuna tpenus. [Ipupona u Bujibl
CuJ TpeHusl. J[BmxkeHue B
JKUIKOCTH U Ta3e C YIETOM
CUJIBI COTPOTHBIICHHUSI CPEBI

CeHTAGpPb

26

Jasnenue. ['napocrarndeckoe
nasienune. Cuina Apxumena

CeHTAGpPDb

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarenbHOE U
BpallaTeIbHOE IBIKCHHIE
TBEPJIOTO Tea

CeHTAGpPb

28

MOMEHT CHJIBI OTHOCHTEIIFHO
OCH BpalicHU. IIneyo cuibl

CeHTAGPb

29

CrnoxeHue cuil, MPUIOKEHHBIX
K TBeploMy Teiy. LleHTp
TSDKECTH TeJa. Y CIIOBUS
paBHOBECHUS TBEPAOTO Tea.
Bunpl paBHOBeCHs

CeHTAGPb

30

Pemenue 3amau

CEeHTAGPL

31

KonTponsHas pabota o Teme
"Tunamuka. CTaTuka TBEPAOTO

CeHTABPL




Tena"

32

NmMnynsc maTepuabHOU
TOYKH, CUCTEMBI
MaTepHuagbHBIX To4eK. LleHTp
Macc CUCTEMbI MaTepUalIbHbIX
ToueKk. Teopema 0 IBHKEHUU
LIEHTpa Macc

CeHTabpb

33

Nmmynbe cuitbl U M3BMEHEHUE
HMITYJIbCa TeJla. 3aKOH
COXpaHEHHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

CeHTAGpPDb

34

MoMeHT uMIynbca
MaTepUaIbHON TOUYKH.
[IpencraBnenue o coOXxpaHEeHUHU
MOMEHTA UMITYJIbCA B
LIEHTPAIbHBIX MOJISIX

CeHTAGpPb

35

Pemenue 3agau

CeHTAGpPb

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IepEeMELICHHUH.
I'padmueckoe npeacraBneHue
paboThl cuiibl. MOITHOCTD CHIIBI

CeHTAGPb

37

Kunernueckas sHeprus.
Teopema 06 u3meHeHUH
KMHETUYECKOU SHEPTruu
MaTepHaTbHON TOUKH

CeHTAGPb

38

IloTeHuManbpHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.
IloTenunanbHas OHEPrus.
BTOpaH KOCMHYCCKAsA CKOPOCTb

CeHTABPL




39

Tperbst KOCMHUYECKast CKOPOCTb.
CBs3b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHUS MEXAHUYECKOU
SHEPIUU

CeHTabpb

40

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE

bepnynnu mis nneanbHOM
KHUJKOCTH

CeHTAGpPDb

41

KounTponbHas pabora o teme
"3aKOHBI COXPAHEHHUS B
MeXaHHKe"

CeHTAGpPDb

42

Pa3BuTune npenacraBieHuii o
npupoie TermioThl. OCHOBHBIC
nonoxenus MKT. {uddyzus.
BpoyHOBCKOE ABMX)EHUE

CeHTAGpPb

43

Crpoenue ra3000pa3HbIX,
KUJKUX U TBEPJIbIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

HOA6pb

44

Macca 1 pa3mepbl MOJICKYIT
(atomoB). KonmnuecTBo
BemiecTsa. [locrosaHnas
ABoraapo

HOs6pb

45

Temmeparypa. Teriosoe
paBHoBecue. [Ikana Llenscus

HOs6pb




46

Pemenue 3amau

HOAGPb

47

Nneanpubiii ra3. I'a3oBeie
3aKOHBI

HOAGPb

48

YpaBHeHue Menpeneena-
Knaneiipona. Pemenne 3amau

HOAGPb

49

AOcoJroTHas TeMIiepaTypa.
3akoH JlanpTOHA

HOA6pb

50

H3omnporiecchl B HI€aIbHOM
ra3€ C IOCTOSIHHBIM
KOJIMYECTBOM BEILlECTBA

HOA6pb

51

I'padmueckoe npeacraBneHne
M30IPOLIECCOB: U30TEPMa,
n30x0pa, u3obapa

HOA6pb

52

OcHoBHoe ypaBHeHue MKT

HOA6pb

53

Pemenue 3agau

HOA6pb

54

CBs3b a0COJIFOTHOM
TEMITepaTyphI
TEPMOAMHAMUYECKOMN CUCTEMBI
CO CpeaHeN KUHETUYECKOM
SHEPTHEH MOCTYNaTeIbHOTO
TEIIOBOIrO ABM)KEHHUS €6
YaCTHII

HOA6pb

55

O00011IeHNE U CUCTEMATH3ALI[MSI
3HaHUU 110 TeMe "OCHOBEI
MKT"

HOsA6pb

56

KonTponsHas pabota o Teme
"OcHoBsl MKT"

HOS6pb

57

TepMO,[[I/IHaMI/I‘-ICCKaSI CHUCTEMA.

HOs6pb




3aiaHue BHEIIHUX YCIOBUM
s TJI cuctembl. BHelHue u
BHYTPEHHHE NTaPaMETPHI.
[Tapametpsr T/l cuctembl kak
CpeaHUE 3HAYEHUS BEJIUYMH,
OMNMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe nauano
TEPMOJUHAMUKHU.
Camonpou3BobHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

HOA6pb

59

Monenb neaJIsrHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJIEIH

HOA6pb

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxeHue ajs
BHYTPEHHEH SHEPTUHU

HOA6pb

61

Bripaxkenue 111 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratnueckue u
HECTaTHYECKUE MPOLIECCHI

HOA6pb

62

OnemeHTapHas paboTa B
TepMOJMHAMHKE. Brruncnenne
paboTsI 1o rpaduky npouecca
Ha pV-auarpamme

HOs6pb

63

Tennonepenaya kak crnocod
U3MEHEHUS BHYTPEHHEN

nekabpb




suepruu T/] cucremsl 63
COBepILIEeHUS pabOTHI

64

Konsexkius,
TEIUIONPOBOJHOCTD, U3JIyUEHUE

AeKabpb

65

KonmdaecTBO TENI0THI.
TenmoéMKOCTh Tena. Y IenbHas
W MOJISIPHAS TETUIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta
CrOpaHus TOTUIMBA

Aekabpb

66

Pacuét xonmuecTBa TEMIOTHI
MIpH TEIUIoNepeaayue

Oekabpb

67

Ilousttre 00 agnadbaTHOM
npouecce. [lepBbrit 3akoH
TEPMOAMHAMUKA

Aekabpb

68

KonunuectBo Temnots! u pabota
KaK Mepbl U3MEHEHHUS
BHyTpeHHe# sHepruun T/]
CUCTEMBbI

Oekabpb

69

BTopoii 3ak0oH TepMOIUHAMUKHI
JUIS PAaBHOBECHBIX U
HEPaBHOBECHBIX MTPOLIECCOB.
HeobpaTtumocTs mpupoIHBIX
MIPOLIECCOB

Aekabpb

70

[Tpuniune nedcTBUSA
terioBbiX MamuH. KIT/]

Aekabpb

71

MakcumalibHOE 3HaYCHUE
KITA. Huxn Kapao

nekabpb

72

Pemenue 3amau

nekabpb




73

OKOJIOTUYCCKUE aCIICKTHI
HCIIOJIb30BaHUS TCIIJIOBBIX
neurareiei. TemioBoe
3arpsi3HEHUE OKPYXKaIoLen
cpenbl

AeKabpb

74

Pemenue 3amau

AeKabpb

75

O06o001Ienre u cucTeMaTu3aIus
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MAaITuHbr"

Aekabpb

76

KonTponbHas paborta o teme
"TepmoauHamuka. TernaoBsle
MaIIHbI"

Oekabpb

77

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue u
KUIIEHUE. Y AeTbHas TerioTa
napooOpa3oBaHHs

Oekabpb

78

Hacermennsie u
HEHACHIIIICHHBIC MapPHI.
KauecTBeHHas 3aBHCUMOCTE
IUIOTHOCTH M TaBJICHHUS
HACBIIIICHHOTO Tapa OT
TEMIIEPATYphI, UX
HE3aBHCUMOCTE OT 00BEMa
HACBIIIICHHOTO TIapa.
3aBUCUMOCTB TEMIIEPATYpPhI
KWTICHHUS OT JaBJICHHUS B
JKHJKOCTH

Aekabpb

79

Bnaxnocts Bo3ayxa.

nekabpb




AOCOJIOTHAS U OTHOCUTEbHAA
BJIAXKHOCTD

80

Pemenue 3amau

AeKabpb

81

TBépnoe Teno.
Kpucranmuaeckue u amopgHbIe
Tella. AHM30TPOTINS CBOMCTB
KpHUCTAJIJIOB

AeKabpb

82

[lnaBnenue U KpUCTATUTU3ALMSL.
VY enpHas TENI0Ta MJIaBJICHHUS.
CyOnmumartust

Aekabpb

83

Hedbopmaruu TBEpAOTO TENA.
Pactsoxenne u coxatue. CIOBuT.
Monyns FOnra. Ilpenen

ynpyrux nedopmarmii

Oekabpb

84

TermnmoBoe pacupenue
KUAKOCTEH U TBEPIBIX TEII.
AHTapMOHU3M TETUIOBBIX
KoJieOaHUi YacTHUIl BEllecTBa

Oekabpb

85

[IpeoOpa3oBanue sHEpruu B
(hazoBbIX Mepexoaax

Aekabpb

86

ypaBHeHI/Ie TEIJI0BOro OajzaHca

AHBapPb

87

Pemenue 3amau

AHBapPb

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnsipuelie saBiaeHus.
JlaBiieHne 1o UCKPUBJIIEHHOM
IOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlamnaca

AHBapPb

89

O0001IeHHE U CUCTEMATU3 AU

AHBapPb




3HaHMM 110 TeMe "ArperaTHbie
cocTosiHUsA BelecTBa. Pa3oBble
nepexoipl"

90

KonTposnsHas paboTa o teme
"ArperaTHble COCTOSTHUS
BeecTa. das3oBble
nepexonr"

AHBapb

91

DneKkTpu3aIus Ten u eé
MPOSIBIIEHUS. DIEKTPUUECKUI
3apsa. JlBa Buma
AMEKTPUICCKUX 3aPSIOB.
HpOBO)IHI/IKI/I, JUDJICKTPUKHU U
IIOJIYIIPOBOJHUKHU

AHBapPb

92

DJIeMEHTapHbIN AIEKTPUUECKUI
3apsj. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsia

AHBapPb

93

B3aumoperictBue 3apsiios.
Toueunsie 3apsibl. 3aKOH
Kynona

AHBapPb

94

Pemrenue 3agau

AHBapPb

95

Dnekrpuyeckoe nojie. Ero
JeCTBHUE HA AIEKTPUUECKUE
3apsbl

AHBapPb

96

HanpsxéHHOCTh
JJIEKTPUYECKOTO ITOJIA.
[Ipo6usrit 3apsa. Jlunuu
HaIpsHKEHHOCTH
JJIEKTPUYECKOTO ITOJIA.
OaHOPOIHOE NEKTPUIECKOE

AHBapPb




I10JIC

97

IToTeHnmaabHOCTH
3IEKTPOCTATUYECKOTO TOJISL.
Pa3HocTh TOTEHITNAIIOB B
HaIpsDKEHUE

AHBapb

98

[ToreHnmaneHas dHEpPIrust
3aps/ia B 2JEKTPOCTAaTUIECKOM
nosne. [lorennman
ANEKTPOCTATHYECKOTO OIS

AHBapb

99

CBs13b HAPSHKEHHOCTH TTOJISL U
Pa3HOCTH NMOTEHUUAJIOB JUIS
NEKTPOCTATUYECKOTO MO

AHBapPb

100

[IpuHnun cyneprno3unun
AIEKTPUYECKUX TOJIEH

AHBapPb

101

Pemenue 3agau

AHBapPb

102

[Tosie Toueuynoro 3apsiga. [lone
PaBHOMEPHO 3aPSKEHHOM

chepsl

AHBapPb

103

[Tosie paBHOMEPHO
3apsHKEHHOTO Mo 00BEMY HIapa.
[Tone paBHOMEPHO 3apsKEHHON
0ECKOHEYHOM MI0CKOCTU

AHBapPb

104

IIpoBoiHUKM B
3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsi0B

deBpanb

105

JIMBIIEKTpUKY U
MIOJIYIIPOBOJHUKH B
3JIEKTPOCTATUYECKOM I10J1€

deBpanb




106

Konpnencarop.
DNEeKTPOEMKOCTh
KOHICHCATOpA.
DNEeKTPOEMKOCTD IIIOCKOTO
KOH/IEHCATOPa

deBpanb

107

[TapannensHOE coeMHEHNE
KOHJICHCATOPOB

deBpanb

108

TlocnenoBaTennpHOE
COCIMHEHUE KOHACHCATOPOB

deBpanb

109

OHeprus 3apsyKEHHOTO
KOHJICHCAaTOpa

deBpanb

110

Pemenue 3agau

deBpanb

111

JIBrKeHMe 3apsyKeHHON
Y4aCTHULIBI B OJHOPOTHOM
NEKTPUYECKOM I10JIE

deBpanb

112

Pemenue 3agau

deBpanb

113

O0001IeHrEe U cUCTEMATU3ALII
3HAHUH II0 TEME
"Dnekrpuueckoe noie"

deBpanb

114

KounTponbnas pabora o teme
"OnexkTpuueckoe mnojue"

deBpanb

115

Cuia Toka. IlocTosSHHBIN TOK.
VYcnoBus cyiecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

deBpanb

116

Hcrounuku Toka. Hanpsbkenue
u 2J1C

deBpanb

117

3akoH OMa Juid ydacTka [enu.

deBpanb




DIEeKTpUYECKOe
COTIPOTHUBJICHUE

3aBUCUMOCTb COTIPOTUBIICHUS
OJTHOPOJIHOTO TPOBOJIHHUKA OT

118 despanb
€ro JUIMHBI U TJIOMIA TN
MOTIEPEYHOTO CEUCHHUS

119 VY enpHO€ CONpPOTUBIICHUE deapant
BelecTBa. Penienue 3amay
ITocnenmoBarensHOE,

120 napajuiesIbHOE, CMEIIIaHHOE despanb
COCIMHEHUE IMPOBOTHUKOB
Pacué€t pa3zBeTBIEHHBIX

121 AIEKTPUYECKUX LETIEH. deBpanb
[TpaBuna Kupxroda

122 Pemenne 3amau despanb
PaboTa anekTpuueckoro Toka.

123 despanb
3akoH J[xoyna —Jlenua

124 Pemtenue 3amay mapT
MONTHOCTH 3JEKTPUUECKOTO

125 Toka. TemnnoBass MOIIIHOCTb, mapT
BBIJIEIISIEMAsi HA PE3UCTOPE

126 Pemtenue 3amay mapT
O/1C u BHyTpEeHHEE

127 CONIPOTHBIICHUE UCTOYHHMKA mapT
TOKa
3akon Oma Jj1s HOJTHOM

128 (3aMKHYTOM) 3JIEKTPUYECKOMH mapT

IS




129

Pemenue 3amau

mapT

130

MouHocTs HCTOUHHUKA TOKA

mapT

131

Kopotkoe 3ambikanne

mapT

132

Konpencarop B uenu
MMOCTOSTHHOTO TOKa

mapT

133

Pemenne 3amau

mapT

134

Pemmenue 3a1au o reme

"I1OCTOSIHHBIN JEKTPUUECKUI

TOK"

mapT

135

Pemenue 3agad mo reme
"[ToCTOSIHHBIN IIEKTPUYECKHIL

n

TOK

MapT

136

Pemrenue 3agad mo reme
"ITocTOSTHHBIN ANEKTPUUECKUI

n

TOK

MapT

137

O00011eHNEe U CUCTEMATU3 AL
3gagui mo teMe "I1ocToSIHHBIN
AJIEKTPUYECKUN TOK"

MmapT

138

KounTposnbnas pabora o teme
"ITocTOSTHHBIN ANEKTPUUECKUI

TOK

MapT

139

DneKkTpuyecKkas MpoBOJUMOCTh
Pa3IUYHBIX BEIECTB.
DIEeKTPUYECKUI TOK B
MeTajax.
CBepxXnpoBOIUMOCTh

MmapT

140

DnEeKTpUUYECKUI TOK B
pacTBOpax M pacIuiaBax

mapT




3JIEKTPOJIUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

mapT

142

DNEeKTpUUYECKU TOK B BaKyyMe.
Bakyymubie npuOopbl

mapT

143

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHAKAX

mapT

144

[TonynpoBoAHUKOBBIE TPUOOPHI

anpenb

145

®u3nYeCcKUil NPAKTUKYM IO
teme "V3MepeHue CUITbl TOKa 1
HaIPsDKEHUS B IIETIH
MTOCTOSTHHOTO TOKa TIPH
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTETBHBIX
npuOopoB" win "3HAKOMCTBO C
nudposoit maboparopueit Mo
¢uzuke. [Ipumeps! u3MepeHus
(bu3MYeCKUX BETUYHH MPU
MTOMOIIY KOMITbIOTEPHBIX
TATYUKOB"

anpenb

146

dusnueckuil MpakTUKYM 110
teMe "H3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C
LIEJIBIO ONpeIeeHUs
MTHOBEHHOM CKOpocTH"

anpenb

147

Du3nYeCKU MPAKTUKYM 10
teme "M3mepenne yckopeHus
IIPH NPSMOJINHEHHOM

anpenb




PaBHOYCKOPEHHOM JBWKECHUU
10 HAKJIOHHOM INIOCKOCTH" HIIH
"UccnenoBanye 3aBUCHMOCTU
IyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

148

@u3N4EeCKU NPAKTUKYM 110
teme "U3mepenune yckopeHus
cBOOOIHOTO HaieHus" WiIn
"N3ydyeHue nBUKEHUS Tea,
OpOIIEHHOT0 TOPU30HTAIBHO"

anpenb

149

®u3NYeCcKUil NPAKTUKYM 110
teme "M3ydeHue IBHKEHUs
TeJa Mo OKPY>KHOCTH C
MOCTOSIHHOM MO MOJTYJIIO
CKOpPOCTBhIO" HIIH
"HccneqoBanne 3aBUCUMOCTH
nepuoja oopareHus
KOHMYECKOTO0 MasiTHUKA OT €ro
napameTpoB"

anpenb

150

DuU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
PaBHOJICHCTBYIOUIEH CUIIBI IIPU
JBUKEHUH OpycKa 1o
HAKJIIOHHOH IJIOCKOCTH" MIIH
"IIpoBepka rurnoTessl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAKIIOHHOH IJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro

anpenb




maccer"

151

®u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HHKAIOIIHNX B TIPYKUHE U
PE3UHOBOM 00pasIie, OT UX
nedopmarun” wim "M3yuenue
JIBUKCHUS] CHCTEMBI TE,
CBSI3aHHBIX HHUTBIO,
MEPEKUHYTOMN Yepes3 JIErKUil
65oK"

anpenb

152

@u3nYeCcKUil NPAKTUKYM IO
teme "M3mepenue

ko3 durmenta TpeHUs MO
BEJIMYHMHE YIII0BOTO

ko3 durmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM TUIOCKOCTHU C
NepeMEeHHbBIM KO3(hOUIIEHTOM
Tpenus" win "N3yuenne
JBUKEHHS Tpy3a Ha By C
TpeHuem"

anpenb

153

®u3nUecKuil NPaKTUKYM IO
teMe "HccnenoBanue ycioBuit
paBHOBECHS TBEPAOTO Tena,
MMEIOLIETO OCh BpAIlleHUA" WU
"KoHcTpynpoBanue
KPOHIUTENHOB U PACUYET CUII

anpenb




ynpyroctu" wnu "HU3yuenue
YCTOMYMBOCTH TBEPIOTO TEIIA,
HMMEIOLIETo IUIOIIA b ONophI"

154

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue ummyibca
TeNa 1o TOPMO3HOMY IyTH"
unu "VI3Mepenue Cuibl TATH,
CKOPOCTH MOJIENN
AIEKTPOMOOUIISE U MOIIIHOCTH
cuibl Tsru" unm "CpaBHeHue
W3MEHEHUS UMITyJIbca TeJia C
HMITYJIbCOM CHJIBI" WJIN
"HccnenoBanue COXpaHEHUS
HMITYJIbCa TIPU YIIPYTOM
B3aUMOJICHCTBUN" YIIN
"N3MmepeHne KUHETUYECKOM
SHEPIrUU TeJa 10 TOPMO3HOMY

yTH

anpenb

155

DU3NYECKUH TPAKTUKYM I10
teme "M3ydyeHue
M30TEPMHUUYECKOTO MpoIiiecca
(pekoMeHI0BaHO
WCIO0JIb30BaHue U(POBOI
naboparopun)" unu "Usyuenue
HM30XOPHOTO Mpolecca” Win
"N3yuenune n306apHOro
npouecca” nnu "IIposepka
YPaBHEHUs COCTOSHUA"

anpenb

156

Du3nYeCKU MPAKTUKYM 10

anpenb




teme "M3mepenne ynenpHou
TEIIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca
OCTBLIBaHHUS BelecTBa" WM
"UccnenoBanue agradaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYIISIPHOTO
B3anMMOJICHCTBUS U
TEMIIEPATYPHI KUTICHHS
JKUaKocTen"

157

®u3nYeCcKUil NPAKTUKYM I10
teme "M3ydyenue
3aKOHOMEPHOCTEN UCITAPEHNUS
xkunkocter" nmm "M3mepenue
YAEIbHOW TETUIOTHI TIJIaBICHUS
npaa" unum "M3yueHue CBOMCTB
HACBIIIEHHBIX MTapoB" WK
"U3mepenue abCoMOTHON
BJIAKHOCTH BO3/IyXa U OIICHKa
Macchl IapoB B MOMEIICHUN".
N3mepenue koaddunneHta
MOBEPXHOCTHOTO HATSHKEHUS

anpenb

158

Ou3nyecKuii MPakTUKyM 10
teMme "HaOmronenue
MIpeBpaIEHUS SHEPTUU
3apsKEHHOTO KOHJIEHCAaTopa B
SHEPTHI0 U3ITyYEHUs
ceeroauoaa" win "Uzyuenue

anpenb




IIPOTEKAHUS TOKA B LIETIH,
coJiepskalieil KonaeHcarop"
niu "Pacnipenenenue pasHocTu
MOTEHLMAJIOB (HAIIPSKEHU)
IIPU [OCIIEI0BATEIBHOM
COEJIMHEHUH KOHJIEHCAaTOpOB"

159

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHUSI
pesuctopoB" wiu "M3mepenue
YACIBHOTO COMIPOTHBIICHUS
IIPOBOJTHUKOB' WJIN
"HccmeqoBanne 3aBUCHMOCTH
CHUJIBI TOKA OT HANIPSDKEHUS JJIS
JIaMITbl HaKaJuBaHUA"

anpenb

160

®uU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
anektpoaunza" win "M3Mepenue
3apsja OJHOBAJIEHTHOIO HOHA"
uiu "Uccnenosanue
3aBUCHUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsatue
BOJIbT-aMIIEPHO M
XapaKTepUCTUKH Aroaa"

anpenb

161

PesepBHrlit ypok. O600IeHE
¥ CHUCTEMAaTH3alus 3HAHUH I10
teme "Kunematuka"

anpenb

https://phys-
ege.sdamgia.ru/test?theme=310

162

PesepBHrlit ypok. O600mIeHEe

anpenb

https://phys-




Y CHCTEeMaTH3alus 3HaHUH 1o
teme "Jlunamuka"

ege.sdamgia.ru/test?theme=310

PesepBHeIit ypok. O000IICHNE

. https://phys-
163 M CUCTEMATHU3ALNS 3HAHUH 110 anpenb ps://p y
Teme "CTaTiKa TBEpIOro Tena” ege.sdamgia.ru/test?theme=310
PesepBubIit ypok. O60011eHIE
164 U CUCTEMaTH3als 3HaHUM 110 wait https://phys-
TeMe "3aKOHBI COXpaHEHUS B ege.sdamgia.ru/test?theme=310
MexaHuke"
Peseprubriit ypok. O600meHne
M CUCTEMAaTH3alis 3HAHWUH 110 h //oh
ttps: S-
165 teMme "OCHOBEI EY, ps://P y
MOIIeKy AP HOKIHETHIECKOF ege.sdamgia.ru/test?theme=310
Teopun"
Pesepsubriit ypok. O6001IeHNE
166 W CUCTEMaTH3aIMs 3HAaHUM 110 ait https://phys-
teme "TepmonnHamMuka. ege.sdamgia.ru/test?theme=310
TemnmoBrle MaIIHBL"
PesepBHbIil ypok. O600mIeHIE
1 CHCTEMAaTH3alMs 3HAHUH 110 n "
ttps: S-
167 TeMe "ArperaTHbIe COCTOSHUS Mmali ps://p y
O . ege.sdamgia.ru/test?theme=310
nepexonr"
PesepBHbiit ypok. O600mIeHEe h //oh
o ttps: S-
168 WU CUCTEMAaTH3alys 3HAHUA 110 YEY/ ps://P y
Teme "DeKTpHIEcKOe Tore” ege.sdamgia.ru/test?theme=310
PesepBHrlit ypok. O600IeHEe https://oh
o ttps: S-
169 M CUCTEMATHU3AaIUs 3HAHUH 110 Ma ps:/7phy

teme "TlocToAHHBIN

ege.sdamgia.ru/test?theme=310




IIEKTPUYECKHUM TOK"

PesepBHriii ypok. O600mIeHME
U cucreMartu3anusia 3HAHWUH 110

https://phys-

170 1 Mait i
teMe "TOKHU B pa3muyHbIX ege.sdamgia.ru/test?theme=310
cpenax"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
U3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Bzanmoneiicteue
IIOCTOSIHHBIX MAarHUTOB U
MIPOBOTHUKOB C TOKOM.
MarsuTHOE I0JIC.
I'unoreza Ammnepa

CeHTAGpPDb

bubmmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

Bekrop marHuTHON
nHayKuun. [IpuHnmn
CYTIEPIIO3HUITUU
MarHUTHBIX ITOJICH.
JIMHMY MarHUTHOM

WHIYKITUH

CeHTAGpPDb

https://edsoo.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-o/

MarauTtHOE moJjie
MMPOBOJIHUKA C TOKOM.
OnbIT OpcTena

CeHTAGpPb

Cuna Amrepa, e€
HaIpaBJICHUE U MOYJb

CeHTAGpPb

Pemenue 3amau

CeHTAGPb

IIpumeneHue 3akoHa
Awmnepa.
DeKTpOU3MEpPUTEIbHbIE
pubOpHI

CeHTAGPb

Cuna JlopeHnua, e€
HaIPaBJIEHUE U MOIYJIb.

CeHTAGPDL



https://m.edsoo.ru/ff0c8a8a

JIBr>KEeHME 3apsKEHHON
YaCTHUILbI B OJTHOPOJHOM
MAarHuTHOM II0JIe

Pemenue 3amau

CceHTabpb

Pa6ora cunbl Jlopenia

CceHTabpb

10

Pemenne 3amau

CeHTAGpPDb

11

MarnuTHO€ 1noJie B
BEILIECTBE.
deppoMarHeTuky, napa-
Y TMaMarHeTUKU

CeHTAGpPDb

12

OcHOBHBIE CBOMCTBA
(heppoMarHeTuKoB.
[IpumeHeHne
(heppoMarHeTHKOB

CeHTAGpPDb

13

Pemrenue 3agaud mo reme
"Marautsoe noJie"

CeHTAGpPb

14

Pemrenue 3agau mo reme
"Maraut=Hoe noJe"

CeHTAGpPb

15

SIBenue
3JIEKTPOMAarHUTHO M
nHaykuuu. Ilotox
BEKTOpa MarHUTHOM
WHIYKIUU

CeHTAGPL

16

OC nnaykuun

CeHTAGPb

17

3akoH
ANEKTPOMArHUTHOM
unaykuuu Papanes

CEHTABPb

18

Buxpesoe

CeHTAGPDL




JJIEKTPUYECKOE I10JIE.
Toku dyko

19

O/1C unaykuuu B
JBYDKYITUXCS
MIPOBOTHUKAX

CceHTabpb

20

Pemenne 3amau

CeHTAGpPDb

21

[IpaBuio JIenna

CeHTAGpPDb

22

NHAYKTUBHOCTD.
Karymika
WHAYKTUBHOCTH B I[EMH
MOCTOSTHHOTO TOKa

CeHTAGpPDb

23

SIBrieHNE CaMOMHIYKIINH.
O/J1C camonHyKInu

OKTAbpb

24

DHeprusi MarHuTHOTO
TOJISI KATYILKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

OKTA6pb

25

Pemrenue 3agau

OKTAbpb

26

O06o001enue u
CHCTEMAaTU3alMs 3HAHUH
110 TEME
"DnexkTpoauHaMuka"

OKTSA6pb

27

KonTtponsHas padoTa no
TEME
"DnexkTpoauHamMuka"

OKTAbpb

28

KonebarenpHas cucremMa.
CB0OOIHBIE KOJICOAHUS.
I'apmoHnueckue
KoneOaHus

OKTA6pb




29

Kunemaruueckoe n

JUHaAMHWYCCKOC OITMCAHHEC

KoJIe0aTeIbHBIX
IBIDKECHUN

OKTAGpPb

30

DHepreTuyeckoe
onucanue. BuiBonx
JTUHAMHYECKOTO
OITMCAHHS
TapMOHHYECKHUX
KOJeOaHUU U3 UX
SHEPTETUYECKOTO 1
KUHEMAaTHYECKOTO
OITMCAHHS

OKTAbpb

31

Awmruutyna u dasza
KoJebaHuit

OKTAbpb

32

[Tepuon u wacrora
koJsiebanuit. [lepuon
MajbIX CBOOOIHBIX
KoneOaHui
MaTEeMaTUIECKOTO
MasTHuka. [lepuon
CBOOOIHBIX KOJIEOaHUI
MPYXKUHHOTO MasATHUKA

OKTSA6pb

33

3aryxatroiue KoueOaHus.

Brinyxennsie
Kkoiebauns. Pesonanc

OKTAbpb

34

ABTOKOIICOaHNSA

OKTA6pb

35

Pemenue 3amau

OKTAbpb

36

VYpoxk-koHpepeHuus

OKTAbpb




"MexaHn4ecKue
KoJIeOaHUS B
MY3BIKQIbHBIX
UHCTpYyMEHTax"

37

O0o00611eHNE U
CHCTEeMAaTH3aINs 3HAHUH
o teme "MexaHn4yecKue
KoneOanus"

OKTAbpb

38

DNeKTpOMarHUTHBIE
KoJieOaHusl.
KonebartenbHblit KOHTYP

OKTAbpb

39

®opmyna ToMcoHa.
CBs13b aMIUIUTYBI
3apsiia KOHAEHCcaTopa C
aMIUTUTYAOM CHUJIBI TOKA
B K0JIe0aTeIbHOM
KOHTYpE

OKTA6pb

40

3aKOH COXpaHEHHUS
SHEPrUM B UI€ATHHOM
KoJie0aTeIbHOM KOHTYpE

OKTSA6pb

41

3aTyxarouiue
AIEKTPOMarHUTHBIC
KoeOaHusI.
Brinyxennsie
AIEKTPOMarHUTHBIC
KoneOaHus

OKTAbpb

42

IIepeMeHHBIN TOK.
Pesucrop u KoHIEHCATOD
B LIETIU [IEPEMEHHOIO

OKTAbpb




TOKa

43

Karymika
MHJYKTUBHOCTH B LICTIH
IIEPEMEHHOI0 TOKa

OKTAGpPb

44

3akon Oma Jyist
BIEKTPUYECKOU LETH
MEPEMEHHOTO TOKa

HOA6pb

45

MOoIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEMCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U
HapsHKEHUS

HOA6pb

46

Pe3onanc B
AIEKTPUYECKOU LIEeTTH

HOA6pb

47

Pemenue 3agau

HOA6pb

48

Nneansupnif
TpaHchopmaTop.
[IpousBoacTso,
nepeaayda u norpedaeHue
ANEKTPUYECKON SHEPTUU

HOA6pb

49

DKOJOTUYECKUE PUCKHU
MpU MPOU3BOJICTBE
3JIEKTPOIHEPIHUU.
KynbTypa
HCII0JIb30BaHUA
JJIEKTPOIHEPIUH B
MOBCEIHEBHOM KU3HHU

HOsA6pb

50

Pemenue 3amau

HOs6pb




51

Pemenue 3amau

HOAGPb

52

O0o0061IeHNE 1
CHCTEMAaTH3aIN 3HAHUH
10 TeME
"DJIeKTpOMarHUTHbIE
KoJyie0aHus"

HOAGPb

53

Mexannueckue BOJIHEL.
XapakTepuCTUKU
MEXaHNYECKUX BOJIH

HOA6pb

54

CBoHCcTBa MEXaHUYECKUX
BOJIH

HOA6pb

55

3ByK. XapaKTepUCTUKU
3ByKa

HOA6pb

56

NudpazByk u
ynbTpa3Byk. [llymoBoe
3arpsi3HeHue
OKpYKarollen cpeibl

HOA6pb

57

Pemrenue 3agau

HOA6pb

58

DNeKTpOMarHUTHbIE
BOJIHBL. U3my4yenue
ANIEKTPOMArHUTHBIX BOJIH

HOA6pb

59

OHeprus
ANIEKTPOMArHUTHBIX
BoJiH. CBoMcTBa
AIIEKTPOMArHUTHBIX BOJIH

HOs6pb

60

[IIxana
AIEKTPOMArHUTHBIX
BOJIH. [Ipumenenne

HOs6pb




AJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY

61

[TpuHIUITBI paANOCBA3U
M TCICBUJICHMUSL.
Pagnonokaims.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE
OKpYKarolEen Cpeibl

HOAGPb

62

KonTpomsHas pabora no
teMme "Konebauusa u
BOJIHBI"

HOA6pb

63

Cger. 3akoH
MPSMOJIMHENHOTO
pacIpoCTpaHEHUs CBETa

HOA6pb

64

Pemrenue 3agag Ha
MPUMEHEHHE 3aKOHa
MPSAMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

HOA6pb

65

OtpaxxeHue cBera.
[nockoe 3epkaino.
Cdepuueckoe 3epkaiio

Aekabpb

66

[Ipenomnenue cera.
AGCONIOTHBIN 1
OTHOCHUTEJIbHBIN
II0Ka3aTeib
npenomiienus. I[lonnoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIl yron
IIOJIHOT'O BHYTPEHHETO

Aekabpb




OTpPaKECHUS

67

Pemenue 3amau Ha
MPUMEHEHHE 3aKOHOB
OTpaKEeHUs U
MPETOMJICHHS CBETA

AeKabpb

68

XoJ 1ydel B Ipu3Me.
Hucnepcus ceera.
CrnoxHbIN cocTaB 0eoro
ceeta. [IBer

Aekabpb

69

JIunzel. okycHOe
paccrosiHue u
OIITUYECKas Cujia JIMH3bI

Oekabpb

70

[Toctpoenue
M300pakKeHUH B JIMH3AX U
UX CHCTEMaX.
YBenu4yeHue JUH3bI

Oekabpb

71

Pemrenue 3agag Ha
MOCTPOCHHE
n300pakeHUH,
MOJTy4aeMBbIX C
MTOMOIIIBIO JIMH3

Aekabpb

72

I'ma3 kak onTuueckas
CHUCTCMa

Aekabpb

73

Pemenue 3amau.
[Ipenens npuMeHUMOCTH
reOMETPUUYECKON ONITUKHU

nekabpb

74

CkopocTh cBeTa u
METO/IbI €€ U3MEpPEHUs

nekabpb




75 Hucnepcus ceera Aekabpb

76 WNurepdepenmus crera AeKabpb
KorepenThsie
HCTOYHHUKU. Y CIOBHUSI

77 HaOIIOIeHUA Aekabpb
MaKCHMYMOB 1
MHUHHAMYMOB

78 Pemenne 3amau nekabpb

79 [IpumeHeHne -~
uHTEpPEepeHITNN

80 Hudpakuus cBeta Aekabpb
JudpakuronHas
pemérka. YciaoBue

81 Aekabpb
HaOJTI0ICHMS TJIaBHBIX
MaKCUMYMOB

82 Pemtenue 3amay Aekabpb
[Torepe4HOCTh CBETOBBIX

83 BoJiH. [lonspuzarus AeKabpb
CBeTa

84 Pemtenue 3amay AeKkabpb

85 CBeTOBBIC SIBJICHUS B Hexabpb
MIpUpoJIe
O06o0011IEHNE U

86 cucTeMaTU3alus 3HaHUI AeKkabpb
mo teme "OnTtuka"

87 KonTponsHas pabota mo aHBaDS
teme «OnTHKa

88 I'panuts AHBapb




MIPUMEHUMOCTHU
KJ1aCCHUYECKOM
MEXaHUKHU. 3aKOHBI
AJIEKTPOIMHAMUKHU U
TIPUHITAT
OTHOCHUTEIBHOCTH

89

[Toctynatet
CIELMAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

AHBapb

90

[IpocTpancTBEHHO-
BPEMEHHOW MHTEPBAJL.
[IpeobpazoBanus
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMeneHne BpEMEHU U
COKpAIIEHUE JITTHBI

AHBapPb

91

DHeprus U UMIYJbC
PETIATUBUCTCKON
YaCTHULIbI

AHBapPb

92

CBs13b MaccChl € FHEPrueu
Y UMITYJIHCOM
PENATUBUCTCKON
YaCTULbl. DHEPTUsl
MOKOS

AHBapPb

93

PaBHOBecHOE TemiIoBoe
W3JIy4YEHHUE

AHBapPb

94

3akoH cMmenieHud Bruaa

AHBapPb




95

T'unore3a M. Ilimanka o
kBaHTaXx. POTOHEI

AHBapb

96

DHeprus U UMIYJbC
¢dboToHa

AHBapb

97

dotoarddext. OnbITh A.
I'. CroneroBa. 3aKoHBbI
dboTorddexra

AHBapb

98

VYpaBHeHue DiHIITEITHA
st poTordhdexra.
"Kpacnas rpannna”
dboTtorddekra

AHBapb

99

JlaBrieaune cBeta. OMBITHI
I1. H. JIebeneBa

AHBapPb

100

BomHoBEIEe cBOMCTBA
YaCTHI]

AHBapPb

101

Bounnsr ne bpoiiss.
Jlnmuua BoJsiHbI e bpoiins
1 pa3Mephl 001acTH
JIOKaJIN3aluu
JBIDKYIIECHUCS YaCTHIIBI

deBpanb

102

Kopnyckynspao-
BOJIHOBOH JyaJii3M

deBpanb

103

Judpakuus 37eKTPOHOB
Ha KpUCTaliax

deBpanb

104

Crennuka usmepeHui
B MHUKPOMHUDE.
CooTHoueHus
HEOIPEIEIEHHOCTEN

deBpanb




Ieiizenbepra

105

Pemenue rpaduyeckux
3amaq

deBpanb

106

Pemrenne pacy€THbIxX
3a1a4

deBpanb

107

KonTpombHas pabora no
teMam: "OcnoBel CTO",
"KopnyckynsipHo-
BOJIHOBOM ayaynn3m"

deBpanb

108

OIBITHI TIO
WCCIIEZIOBAaHUIO CTPOCHUS
atoma. [lmanerapHas
MOJIeNTh aToMa
Pezepdopna

deBpanb

109

[Toctynatel bopa

deBpanb

110

Buppet cnekrpoB. CriekTp
YPOBHEM 3HEPTUM aToMa
BOJIOpOJIa

¢deBpanb

111

CnoHTaHHOE U
BBIHYKJICHHOE
W3ITy4YeHUe CBETa

deBpanb

112

Jlazep

deBpanb

113

Hyxnonnas mozens sapa
I'eitzenbepra-lBaneHko.
3apsg 1 MaccoBOE YUCIIO
anpa. M3orTomnsl.
PagnoakTuBHOCTB

deBpanb

114

3aKkoH PaaAuOAKTUBHOT'O

deBpanb




pacnaga. CBoiicTBa
HMOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaaMoOaKTUBHOCTH Ha
YKUBBIEC OPTraHU3MBI.
Jo3unmerpus

115

DHeprusi CBA3U
HYKJIOHOB B si/Ipe.
SAnepusie cuinbl. [ledexr
Macchl sapa. SAnepHeie
peakuuu. SnepHsie
peaktopsl. [Ipo6reMbr
YIPaBIsEMOTO

TEPMOSIZIEPHOTO CHHTE3a.
OKOJIOTHYECKHUE ACIIEKTHI

pa3BUTHS AICPHOM
SHEPreTHKU

deBpanb

116

Mertozb! perucTpanuu u
UCCIIeI0BAaHUS
3JIEMEHTAPHbIX YACTHII.
dyHIaMEHTAJIbHbIE
B3aMMO/ICHCTBHUSL.
bapuoHsl, Me30HBI U
JICTITOHBI.
IIpencraBnenue o
CrangapTHOI MOAEH.
KBapk-riroonHas
MOJEIb aJJpOHOB

deBpanb

117

®du3uka 3a npeaciamMmmn

deBpanb




CranapTHO# MOIeH.
TémHasa marepus u
TEMHAas DHEPIruUs.
EnurcTBO (hmzmueckoit
KapTHUHBI MUpa

118

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAUCHHUE
aCTPOHOMHHU

deBpanb

119

[IpuMeHnMOCTB 3aKOHOB
busukn 1151 0OBSICHEHHS
MIPUPOJIEI KOCMUYECKUX
00BeKkTOB. MeToabl
ACTPOHOMUYECKHUX
HUCCIIEIOBAHUI

deBpanb

120

CoBpeMeHHbIE
OTITUYECKUE TEJIECKOIIBI,
paMOTENIEeCKOIIBI,
BHeaTMochepHas
aCTPOHOMHS

¢deBpanb

121

Bux 3Bé31H0r0 Heba.
Co3sBes3nus, sipKue
3BE3/II, IUTAHETHI, UX
BUINMOE JIBI)KEHHUE

MmapT

122

Conneunas cucrema.
Comnnue. ConHeyHas
aKTUBHOCTB. MlcTOUHHK
sHepruu CoJiHIA U 3BE3 ]

mapT

123

3BE3bI, X OCHOBHEIE
XapaKTePUCTHKHU.

mapT




Juarpamma
"creKTpalIbHbIN Ki1ace —
CBETUMOCTD"

124

3Be3/1bI TJIABHOMT
IOCJIEN0BATEIBHOCTHU

mapT

125

Bnyrpennee ctpoenune
3B&311. COBpEMEHHBIE
MIPEJICTaBIICHUS O
MIPOUCXOXKICHUH U
spostrorin CotHIa u
3BE3]1. DTaIbl )KU3HU
3BE3/]

mapT

126

Mneunsiii [Iyre — Hama
l'amaxtuka. Tumbl
rajakTuk. YEpHbIe ABIPHI
B siZJpax rajakTHK

MapT

127

Bcenennas. Pacmimpenne
Bcenennoii. 3akon
Xaooua. Teopust
Bonbiioro B3peiBa.
PenukroBoe uzinyueHue

MapT

128

MacmrabHasi CTpyKTypa
Bcenennoii.
Meraranaktuka

MmapT

129

Hepeménnnie mpoo6ieMbl
aCTPOHOMUU

mapT

130

Du3nYeCKU NPAKTUKYM
o reMme "HMccnenoBanue
MarHUTHOTO HOJIS

mapT




MOCTOSIHHBIX MAarHUTOB"
i "HccienoBanue
CBOMCTB
(dheppoMarHeTHKOB" WU
"UccnenoBanue
JIeCTBUS TOCTOSHHOTO
MarHuTa Ha pamMKy C
TOKOM"

131

PuU3NYECKUN NPAKTUKYM
o Teme "M3mepenue
cwiisl AMniepa" win
"N3yueHne 3aBUCUMOCTH
CuiIbl AMIIepa OT CHIIBI
TOKA" W
"Onpenenenue
MarHUTHOM MHIYKLUHU HA
OCHOBE U3MEPECHHUSI CHJIBI
Awmnepa"

MapT

132

DuU3NYECKUH TPAKTUKYM
no teMe "Hccnenosanue
SIBJIEHUS
AIEKTPOMArHUTHOU
WHIYKIUU'" WK
"Onpenenenue
WHYKIIUA BUXPEBOTO
MarHMTHOTO HOosA"

MmapT

133

Pu3n4eCKU NPAKTUKYM
no teme "UccnenoBanne
SIBJICHUSI CAMOMHAYKIINH"

mapT




i "COopka Moaenu
QJICKTPOMArHuTHOT'O
reHeparopa"

134

Pu3N4EeCKUN NPAKTUKYM
o Teme "M3mepenue
TeproJia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U
MPY>KUHHOTO
MasiTHUKOB"

mapT

135

®u3NYeCKU NPAKTUKYM
0 TeMe
"[IpeoOpazoBanue
SHEPrUu B NPYKUHHOM
MasTHHUKE"

MapT

136

DuU3NYECKUH TPAKTUKYM
no teMe "Uccinenosanue
MEPEMEHHOTO TOKa Yepe3
MOCJIeJ0BATSIIHFHO
COE€IMHEHHDBIE
KOHJIEHCATOP, KaTYIIKY U
pesucrop' win
"UccnenoBanue paboThI
HCTOYHHKOB CBETA B
LIey IEPEMEHHOTr0 ToKa"

MapT

137

Ou3nyecKuil MPakTUKyM
no teme "M3yuenue
rapamMeTpoB 3BYKOBOM
BOJIHBI"

mapT

138

Du3nYeCKU NPAKTUKYM

mapT




o reme "M3mepenue
MoKa3aTesns
npeoMiIeHus cTexa”
i "Tomyuenue
M300paKeHUS B CUCTEME
13 TUIOCKOTO 3epKaJia u
JTUH3BI"

139

PuU3NYECKUN NPAKTUKYM
o teme "MccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
PaccTOsIHUA OT BEIECTBA
(Ha IpUIMEpE KUTKUX
nmuH3)" umn "U3mepenne
(hOKYCHOTO PacCTOSTHUS
paccenBarONIUX JUH3"

MapT

140

DuU3NYECKUH TPAKTUKYM
o teMe "HaOmronenue
mudpakinm,
HHTEep(hEepeHITNU U
noJispu3anuu ceera"

MapT

141

DuU3NYECKUH TPAKTUKYM
o teme "OnpeaeseHue
HUMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YaCTHIL
(o dororpadusm
TPEKOB 3apsSKEHHBIX
Y4acTUIl B MATHUTHOM
nose)"

anpenb

142

Du3nYeCKU NPAKTUKYM

anpenb




o reme "M3mepenue
noctossHHoOM I1nanka Ha
OCHOBE HCCJIEIOBAHUS
doTorddexra" mwin
"UccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA
4yepe3 CBETOUO]T OT
HanpspkeHus"

143

PuU3NYECKUN NPAKTUKYM
o reme "MccnenoBanue
CIEKTpa pa3peKeHHOTO
aTOMapHOIo BOJIOPOJIA U
U3MEpPEHHE TTOCTOSTHHOM
PunGepra"

anpenb

144

DuU3NYECKUH TPAKTUKYM
no teMe "Uccinenosanue
paaroakTUBHOTO (oHA ¢
HCII0Jb30BaHHEM
no3umerpa Win
"N3y4yeHue noraomeHus
OeTa-4acTuIl
aJIfoMUHHEM"

anpenb

145

®u3NUeCcKUil NPaKTUKYM
o teMme "HaOronenus
3BE31HOrO Heba
HEBOOPYXEHHBIM TJIa30M
C MCIIOJIL30BaHUEM
KOMIBIOTEPHBIX
TIPUJIOKEHUN JIIIs

anpenb




onpeeraeHus
MOJIOKEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IH
CeBepHoOro noiymapus u
SIpKUE 3BE3/TBI" UITH
"HaOmroaeHus B
teneckon JIyHbl, IUTaHET,
TYMaHHOCTEHN U
3BE3IHBIX CKOIIJICHUI"

146

O06o06meHne u
CHCTEeMAaTH3aI1s 3HAHUH.
Ponb ¢usuku u
ACTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOH,
COLIMAJILHOHN U
ATUYECKOH chepax
JEATEIIbBHOCTH YCJIOBEKA

anpenb

https://phys-
ege.sdamgia.ru/test?theme=310

147

O06o0uieHue n
cucTeMaTH3alys 3HaHUM.
Ponb u Mecto pusuku u
aCTPOHOMHUH B
COBPEMEHHOU HaAyYHOU
KapTHHE MHpa

anpenb

https://phys-
ege.sdamgia.ru/test?theme=310

148

O0o01eHnne u
cucTeMaTH3alus 3HaHUM.
Pounb ¢puznueckoit

anpenb

https://phys-
ege.sdamgia.ru/test?theme=310




TEOpHUH B (HOPMUPOBAHUU
MPEJICTaBICHUN O
¢bu3nveckoil KapTHHE
MHUpPa, MECTO
(bu3nIeCcKOi KapTHHBI
MUpa B 00IIEM Py
COBpPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTaBICHUN O
pupoIe

O06o06meHne u
HI https://phys-

149 CHCTEMAaTU3alMs 3HAHUI 1 anpesnb _
ege.sdamgia.ru/test?theme=310

no teme "Kunemaruka"

O06001enne nu
150 cUCTEMATH3AIUS 3HAHUI 1 anpesnb
no teMe "Kunematuka"

https://phys-
ege.sdamgia.ru/test?theme=310

O06001enne nu

. https://phys-
151 cUCTEMATU3ALHUS 3HAHUI 1 anpenb ps://phy

" " ege.sdamgia.ru/test?theme=310
mo teme "JIluHaMuka

O06o00111EHNE U
cUcTeMaTU3aIys 3HaHUH https://phys-
152 " 1 anpenb
no teMe "CraTtuka

TBEpAOro Tema"

ege.sdamgia.ru/test?theme=310

O06o0011IEHNE U
CHCTEMAaTHU3alMsl 3HaHUI https://phys-
153 " 1 anpenb
mo TeMe "3aKOHEBI

COXpaHEHUs B MeXaHUKe"

ege.sdamgia.ru/test?theme=310

O06o06mIeHNE 1 https://phys-
154 . 1 anpenb
CUCTEMAaTH3aIUsl 3HAHUH

ege.sdamgia.ru/test?theme=310




110 TeMe "OCHOBBI
MOJIEKYJISIPHO-
KMHETU4YeCcKoi Teopun"

O060011IEHNE U

cucTeMaTu3anys 3HaHui
https://phys-

155 110 TEME 1 anpenb
P ege.sdamgia.ru/test?theme=310

"TepMoIuHaAMUKA.
Teriossie MarInHbr"

O000mieHne

cUCTeMAaTU3alys 3HaHuH
https://phys-

156 1o teme "ArperaTHsie 1 anpenb :
ege.sdamgia.ru/test?theme=310

COCTOSIHUS BEILIECTBA.
dazoBble IEPEXOBI"

O06o06meHne u
CHCTEMaTH3alMs 3HAHUI https://phys-
157 " 1 anpenb

1o TeMe "DIEeKTPUIECKOe

noJe"

ege.sdamgia.ru/test?theme=310

O060011IeHne u

CHCTEMAaTHU3alMsl 3HAaHUI https://phys-
158 1 anpenb

no teme "IlocTossHHBIN ege.sdamgia.ru/test?theme=310

AJIEKTPUYECKUN TOK"

O06o0011IEHNE U

cUCTEMAaTU3alys 3SHAaHUH . https://phys-
159 1 YEY/ i
no teme "Toxu B ege.sdamgia.ru/test?theme=310
pa3I4HBIX cpenax"
O6oO0mmenue u
160 CHCTEeMaTHu3allus 3HaHUH 1 wait https://phys-
mo TeMe "MarsutHoe ege.sdamgia.ru/test?theme=310

noJe"




PesepBHBIl ypOK.
O0o01menne u

CHCTEeMAaTH3aINs 3HAHUH . https://phys-
161 1 Mait i
0 TEME ege.sdamgia.ru/test?theme=310
"DJIeKTpOMarHuTHas
UHIYKIUs"
PesepBHBIl ypOK.
O06o0mmenue u
https://phys-

162 CHCTEMAaTHU3alHs 3HAHUI 1 Malt :
" ege.sdamgia.ru/test?theme=310
o Teme "MexaHndecKue

KoneOanus"

PesepBHBIi ypOK.
O06o0uieHne n

CHCTEMaTH3alMs 3HAHUI . https://phys-
163 1 YEY, i
o TeME ege.sdamgia.ru/test?theme=310
"DneKTpOMarHUTHbIE
KoyieOaHus"
Pe3epBHbIi ypok.
O06o06meHNEe 1
CHCTeMaTH3aIus 3HaHuI . https://phys-
164 " 1 mat :
no Teme "MexaHndyecKkue ege.sdamgia.ru/test?theme=310
U 3JIEKTPOMarHuTHbIE
BOJIHBI"
PesepBHbIil ypok.
O06o06mIeHuEe 1 . https://phys-
165 . 1 YEY/ i
cucTeMaTru3alus 3HaHU1 ege.sdamgia.ru/test?theme=310
mo teme "OnTuka"
PesepBHBIN ypoK. https://phys-

166

O06o006mIeHNE 1 ege.sdamgia.ru/test?theme=310




CUCTEMAaTU3alus 3HaAaHNN
o teMe "OcHoBrsl CTO"

167

PesepBHBIl ypOK.
Oo6o06uienne u
CHUCTEeMaTU3alus 3HAHUI
10 TEME
"KopnyckynsipHo-
BOJIHOBOH ayaynn3m"

https://phys-

ege.sdamgia.ru/test?theme=310

168

PesepBHBIl ypOK.
O06o0menue u
CUCTEMATH3AINA 3HAHUH
no teme "duznka atoma"

https://phys-

ege.sdamgia.ru/test?theme=310

169

PesepBHBIi ypOK.
O60061enHue u
cUCcTeEMAaTU3aIys 3HaHUI
o teme "dusuka
aTOMHOTO s1/1pa U
3JIEMEHTAPHBIX YaCTHUIL"

https://phys-

ege.sdamgia.ru/test?theme=310

170

Pe3epBHbIi ypok.
O06o06meHNEe 1
cHUcTeMaTH3allns 3HAaHUI
mo TeMe "DIeMEHThI
actpodu3uxu"

https://phys-

ege.sdamgia.ru/test?theme=310

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka; 10 knacc. yrinyonennoe ooyuenue KacbsinoB B.A. O61iecTBo C
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JPODA»; AKunoHepHOe 00111€CTBO
«3narenscTBo «lIpocsemenue»

» Gusuka; 11 kinace. yrnmydnenHoe ooyuenue Kacssino B.A. O61ectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AkuinoHEepHOE 00111€CTBO
«M3narenbctBO «IIpocBemienue»

I'.4. Msaxumes, A.3. CunsikoB. ®uznka. Y4eOHUKU 7151 yTIYOJICHHOTO

uzyudenus ¢usuku (Mexanuka. MonexkynspHas pu3uka.

TEPMOJMHAMUKA. Onexrpoaunamuka. KBantoBas ¢usuka. onTuka.)

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJA

Paznen Metonnueckue Marepuaisl / MeToaudeckue mocoous u
pPEKOMEHIAIUH. —

URL.: https://edsoo.ru/mr-fizika/

KonrekctHble 3anaun. 3aganus K yaeOHoMy Kypcy «DPusnkay : yueoHoe
nocobue / A.A. fkyra, JLU. Acanosa ; mox pex. JI.A. Tlapmyrunoit — M.
OI'BHY «MHcTUTYT conepkaHusi 1 METOJ0B 00yueHus», 2024. — 61 c.

* Meroandaeckuii keric. DnekrpomMarauTHast nHAyKnus. (Pusnka. 8 kimace) /
T.B. Caymikuna, A.A. Skyrta ; nox pea. JI.U. Acanosoii. — M. : ®I'BHY

«AucTuTyT



coJiep>KaHMsl U METOJ0B oOyueHus», 2024, — 15 c.

* Metonuueckuit keiic. Pemenue 3agau no teme «BnaxHoctsy (Pusuka.
10-11 xnaccsr) / E.FO. [lyopoBuna, K.M. Illutukosa, A.A. flkyTta ; mox pes.
JL.A. AcanoBoii. — M. : ®I'BHY «HCcTUTYT coaepkaHus U METOL0B
oOyueHnus», 2024. —16 c.

Meronnueckuii keiic. Berunciaenue koadpduirenTa noie3Horo 1eHcTBus
nukinyeckoro mporecca (Ousuka. 10-11 kmacesr) / A.A. SkyTa ; moa pen.
JI.A. AcanoBoii. — M. : ®I'BHY «HCTUTYT coaepKaHus U METOJ OB
oOydeHus», 2024. —12 c.

Meronnueckre UHTEpaKTUBHBIE KEHCHI 10 yueOHOMY npenMeTy «Duszukay.
10-11 xmaccel. Yrmy6neHHbIl ypoBeHb. (10 Tem)

* [lepeyens pekoMeH1yeMOTo 000pYI0BaHUS ISl IIKOJIBHBIX

KaOMHETOB JIOTIOTHUTEILHOTO 00pa30BaHNUs WHKEHEPHON HAIIPaBICHHOCTH /
A.J. bakyn, A.A. Skyra, JI.A. Ilapmytuna ; noxa pea. JI.A. TlapurytuHoit. —
M. :

OI'BHY «UHcTUTYT cTpaTeruu pa3BuTus oopasoanus», 2024. — 40 c.

13

* MeToanyeckue peKOMEHIAINM 10 UCITOJIb30BAHUIO CTIENNATIN3UPOBAHHOTO
000pyTIOBaHMS Ha 3aHATHAX B MHKCHEPHBIX KJIaccax : MOCOOMe /ISl yauTes /
I1.H. Ps60oB, A.A. SIxyta u nap. ; nox pen. JI.A. I[Tapmytunoit. — M. :

OI'BHY «MucTtutyT cTpateruu pa3Butusa oopazoBanusi», 2024. — 61 c.



» Cucrtema OLICHKHU JOCTUKEHUH TUIAHUPYEMBIX ITPEAMETHBIX PE3YyJIbTaTOB
OCBOEHHUS y4eOHOro npeameTa « Pu3nkay : METOJUYECKUE PEKOMEHAAINH /
M.IO. lemunosa, A.O. Ilentun. — M. : ®I'BHY «MHcTUTyT cTpaTeruu
pa3BuTusa oopazoBanus», 2023. — 99 c.

Paznen Meronnueckne HHTEPaKTUBHbBIE KEUCHI: CII0KHBIE BOTIPOCHI
npenojaBaHus

y4eOHBIX MpeaMeTOB (B ToM uncie no pusuke). — URL:
https://edsoo.ru/metodicheskie_kejsy/

Paznen Metonnueckue cemuHapsl / @uszuka. — URL:
https://edsoo.ru/metodicheskie-

seminary/ms-fizika/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Paznen BuptyanpHbie 1abopaTopHbIE U TPAKTHYECKHUE pabOTHI HA
yrayOJIeHHOM

YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus (B TOM uucie, no ¢puszuke). — URL:
https://content.edsoo.ru/lab/

Paznen Beepoccutickas onmmmnuana mkoiasHUKoB / @usmka. — URL:
https://vserosolimp.edsoo.ru/physics

Paznen Beepoccutickas onmmmnuana mkoiasHUKoB / @usmka. — URL:

https://vserosolimp.edsoo.ru/physics



https://vserosolimp.edsoo.ru/physics
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