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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpefaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npencrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl pabouell mporpamMmbl BocnuTanus v Konuenmuu
npenoaaBaHus yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMSIX
Poccuiickoit ~ depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COACPIKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T mnpencTaBieHUE O LENX, COACpKAaHUHU, O0OIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKu YriayOJIEHHOTO YpOBHSI IMO3BOJSIET PEAM30BATh
3a/lauyu MPO(ECCUOHATLHON OpUEHTAIMM, HAIPABICHO HA CO3JaHHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme 1o ¢usMke ONpeNensioTcs IUTAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHWM K JUYHOCTHBIM,
METanpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYalolIUXCsi, OCBOUBIINX
mporpaMMmy 10 (HM3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOnEéHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T0JIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «Ou3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX pabOUUX MPOTPamMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiu3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTyIas 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 (PU3NUECKUE 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 TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
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 MPHU BHIMOJHEHUN UMHU YUYE€OHBIX UCCIEOBaHU M.

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

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3/esioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoI€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHHYECKHE YCTpOMCTBa, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS M KOJIOTHUECKOi 0e30MacHOCTH.

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 mporecca. [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 peanu3anuu  (PU3MYECKOro MpakTukyma. 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 pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmporpamme 1o ¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIEpHUMEHTa,
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 OCHamleHus kaOuwHeTa (usuku. [lpu 3ToM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYéTHBIX 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 pa3esnoB. /(s kayecTBEHHBIX 3a7a4
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 DPI'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 OOOpPYJOBaHWE JJIS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECMEYMBaeT 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 MNPHUOOPOB, 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 (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dopMUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C MUCIOIb30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIEeSITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKAa 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 OOUUX (U3MUYECKUX 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 DEIICHUN 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 TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENIEHMS JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIA YpOBEHBb
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
NPOBEACHHUS JIA0OPATOPHBIX 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 UCCJIeI0BaHUS (PU3NUECKUX SIBICHUI.

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  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unore3a. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
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 U3MEPHUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUIKCHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, WX MNPOECKIMM HA OCHU CUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobOomHOE majzeHue. YCKOpeHHE CBOOOMHOrO majeHus. J[BHKeHHE 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>KHOCTU. YTJOBas U JUHEWHas cKopocTh. llepumoa u uvactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AyXE U B pa3peKEHHOM MTPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHl, CKOPOCTEH NBUKEHUS OJHOTO M TOTO K€
T€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.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IIPSAMOM NPONOPLUOHAIBHOW 3aBUCUMOCTH MEXKIY NAIBHOCTHIO
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.



IlepBeiit 3akoH HbroroHa. MHepumanbHble cucteMsl otcu€ra. [IpuHiuumn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHa 111 MatepuaibHbIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckod MmUpOThl. JIBUXKEHUE
HeOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, nBuKkymierocs c
YCKOPEHUEM.

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

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPLUUAIBHBIX M HEUHEPIUAIbHBIX CHCTEMax
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEJCHUEM MACChI T€Jla HA €r0 YCKOPEHUE B UHEPLUAIBHOM 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 TPEHHUS MTOKOS, KAUEHHSI 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, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX 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 nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUAIbHOM TOYKMU. [IpencraBieHne O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymM s HAEaTbHOM KHUAKOCTH KaK CJEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

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 M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



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

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

Mogens uaeaJbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU TEOPUH UCATHHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsol. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckue u HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

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

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsst dHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCONIOTHAS TeMIeparypa.

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiaH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

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

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenrue. AHTAPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

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 FOHra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

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

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX 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.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B AIEKTPUUYECKOM 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 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuna toka. IlocTosAHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAY NONEPEYHOIO CEYECHHS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

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



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

MONTHOCTh 3JEKTPUYECKOrOo TOKa. TerjoBas MOIIHOCTb, BblAEIsieMas Ha
pe3ucrope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: 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 COTPOTUBIEHUS HWJIWHIPUUYECKUX 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 COMPOTUBIICHUS.

Crnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS TPOBOHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHHMYECKOTO 3JIEMEHTa OT BPEMEHH
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 ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

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

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOSATENIBHOTO paspsaaa. Moinuus. I1nasma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOuU3NYeCKU MPAKTUKYM.

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

[IpoBeneHrne  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 yroyonéanoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SABICHHUE, HAay4yHbId (DAKT, runoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



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

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 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOHM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS AUCCOLIUALINS, TallbBAHUKA, AJIEKTPOHHAS
MUKPOCKOTHSI.

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

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

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

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/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny 3IEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHUS MEXaHHMYEeCKOW dHepruu). BeiBon
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. Ilepwmom Manmbix CBOOOJIHBIX KoOJIEOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

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

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

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

3aKOH COXpaHEHUS SHEPTUM IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJIeOaHUW Ha yIIPYyroM MOJABECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE 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 ANEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

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

CunycouianbHbId TIEPEMEHHBIM TOK. Pe3ucrop, KOHJIEHcCAaTOp M KaTyllIka
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOIHBIX KO€OaHM OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHAYKTUBHOCTU U KOHIEHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

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

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KeHHE,  IpeJOMJICHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycCTpoOWCTBA M NPAKTHUECKOE IPUMEHEHUE: 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 HCTOUYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne CBS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

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

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpaxkeHue cBeta. 3akOHBI oTpaxkeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJIH NPHU NEPEXOAE 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 u pacceuBarouiue JuH3bl. Tonkas nuH3a. 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, MPOLIEAIIErO JIMH3Y II0J IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
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 T€OMETPUUECKON 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. JudpakumoHHas peméTka. YciaoBHe HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmapar, MpPOCBETJICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTep)EepeHnn U MOISIpU3aIii CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne IirHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JI€).

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. T'. CroneroBa. 3akonsl horodddexra. 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. [InvnHa BonHbl Ae bpoiis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHu4yeckne YCTpOMCTBAa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOIUO]] OT HAIIPSIKEHUS.

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 dHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

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

DHeprust CBsI3M HYKJIOHOB B sifipe. Slnepubie cuiibl. JledexT macchl sapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

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

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

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

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

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABJICHUE, Hay4yHbIH (akT, rumotesa, (uU3MUecKass BETUYHHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
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: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



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



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpenMera «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, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

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

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

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

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNBTATOB HEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMU 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 MMO3HAHUS,

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 CBS3M W aKTyaJIM3UpOBATh 3aj/1ady,
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.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
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 OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

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

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb 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  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS 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 UMITYJIbCAa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa 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 Cco CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaMEHd MOJIEKYJ M €ro TeMIOEpaTypor, 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 U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIWYWHBL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBbHOIO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJEKTPOABWKYIIAs  Cujia, CWIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TMPOTEKAHUS  (PUBUYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, JEKTPU3ALHUS TEJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOro1aTh TpaBmiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pElIeH s 3a/1a4, MPOBOJUTEH PACUETHl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
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 IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANM3UpPOBATH  MOJydaeMyro HMHGOpMAUuI0O U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE PACCMAaTPUBAEMOM MPOOJIEMBI;

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

K xonmy oGyuenuss B 1l knacce mpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJib  (U3UKK B OKOHOMHUYECKOHW, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OIMUCATEIHHOMU, CUCTEMATHU3UPYIOIIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MeCTO (U3UYECKOM KapTHHBI 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 KOJIeOaHUs, MATEMAaTHUECKU MAasTHHK,
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 (DyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBSICHIATH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIOIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujia AMrepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsizl Apa, SHEPT Ul CBSI3U APa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydyeHue sjep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATh €70 XapaKTEPUCTUKHU;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
coOMroIaTh TpaBmiia 0€30MacHOr0 TPy/ia MpU MPOBEISHUHN HCCIEIOBaHNN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOMAENBI0: Ha OCHOBAaHWM aHAIM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHWM MMEIOIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

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

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YeNIOBeKa, CBSI3aHHOM ¢ (DU3MYECKUMHU MPOLECCaMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3iuyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYyYHO-TIOMYJISIPHOW MH(pOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIlMOHHbIE u IIO3HAaBaTEIIHLHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACNISTh ASATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble 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. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
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 CIHEIIMAJIBbHOM 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 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 ®uznyeckuil 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 Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 ®uznka — pyHIaMeHTaJIbHas HayKa o 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
UCCIeIOBaHUS PU3NYECKUX SBICHUN
DKCIIEpUMEHT U T€OpHs B IPOLIECCE MO3HAHUS
3 npupoiel. Habmoienne u SKCiepruMeHT B 1
¢busuke
4 Crioco6s1 n3MepeHus: GU3NIEeCKUX BETUUNH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
M3MepeHul GU3NYeCKNX BETUUNH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
JEeSITEeNbHOCTH JIIOCH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKCHHUSI. 1
[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH
Pannyc-BexkTop MaTepuanbHON TOUKH, €T0
3 MPOEKLIHUU Ha OCH KoopauHaT. Tpaekropusi. 1

[Tepememienue. Ckopocth. X nmpoekuuu Ha
OCH KOOpJMHAT




PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

10

CrnosxeHune nepeMeleHnid U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKopocTh. Yckopenue. [Ipsamonnneitnoe
ABUXKCHUC C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmueckoe onucanue NpIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHne. Y CKopeHue CBOOOTHOTO
IIaICHUA. 3aBI/ICI/IMOCTB KOOp}II/IHaT, CKOpOCTI/I,
YCKOPEHUS OT BpPEMEHU U UX Ipaduku

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K
TOPU30HTY

15

KpuonuneiitHoe npmxeHue. [[BrxeHue mo
OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb.
[Tepuon u yactota. LleHTpOoCcTpeMuUTENBHOE 1
MOJTHOE YCKOPEHHE

16

KontponsHas padota o teme "Kunematuka"

17

[Tepsriif 3akon HptoTona. UHepumanbHbie
cucteMsl orcuéra. [IpuHnmn
OTHOCHUTENBLHOCTH [ "anmuies.
HeunepuuanbHbie cCUCTEMBI OTCUETA

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19

Bzaumopenicteue Ten. Tpernit 3aKoH
Hsrorona




[IpuHnun cynepnosunuu cwi. Pemenune 3anay

20 Ha [IpUMEHEHHe 3aKOHOB HproTOHA
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOM MaccChl

29 Cuna TsKecTH M ycKopeHue cBoOOHOTO
NaJeHUs
JIBuKeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBuKeHHe B UAKOCTU U raze ¢ y4ETOM CHITbI
COIIPOTHUBIICHHUSI CPEIbI

26 Hasnenue. ['mapocrarnyeckoe gaBiCHUE.
Cuna Apxumena

97 AoGcomroTHO TBepaoe Teno. [loctynarenpHoe
Y BpallaTeabHOE IBUKEHHUE TBEPJOrO Tesa

28 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPALLICHUS.
[Inevo cuel
CrnosxeHune cuil, IPUIIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPAOIo Tesa. Bupl
paBHOBeECHS

30 Pemenue 3amau

31 KonTtposnpHast padota no teme "/[uHamuka.
Cratuka TBepnoro rtena"

32 NMnynec MmaTepuanbHOW TOUKH, CUCTEMBI




MaTepHalbHbIX TOYEK. LleHTp Macc cucTeMbl
MaTepHalbHbIX TOUEK. Teopema O IBUKEHUU
LIEHTpa Macc

33

NMnynbc cuitbl M1 M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MOMEHT uMITyJIbca MaTEpUAILHON TOYKH.
[IpencraBienue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B LIEHTPAIbHBIX MOJISIX

35

Pemenue 3agau

36

PaboTa cribl Ha MaJlOM U Ha KOHEYHOM
nepemenieHun. ['padpuueckoe npeacTaBieHne
paboThl cuiTbl. MOIIIHOCTD CHJTBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOU SHEPTUU
MaTepuaabHON TOUKHU

38

[ToTeHnManbHbIe U HEMOTEHIIUAIbHBIE CHUJIBL.
[TorenumansHas 3Heprus. Bropas
KOCMUYeCKasi CKOPOCTb

39

TpeTbﬂ KOCMHUYCCKaA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHUII C
H3MEHEHHEM MEXaHHUYSCKOM OHCPI'UA
CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MEXaHH4YeCKOM OHCPIrun

40

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHyiu i uneansHon
KUJIKOCTU

41

KonTponpHas pabota o Teme "3aKoHbI




COXPAaHEHHUS B MEXaHUKe"

Pa3Buture npenacraBieHuii 0 npupoie

42 ternoTel. OcHoBHBIE NoJokeHust MKT.
Huddysus. bBpoyHoBckoe ABHKEHHE
CrpoeHue ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 TeN. XapakTep JBUKCHHS H B3aMMOICHCTBUS
YACTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuectBo BemecTBa. [locrosanas
ABoraapo

45 Temmepatypa. TeroBoe paBHoBecue. [llkana
Henscus

46 Pemrenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenpaeneeBa-Knanelipona.
Pemrenue 3agau

49 AOcosroTHas TemriepaTtypa. 3akoH JlaapToHa

50 W3ompornieccsl B uaearibHOM rase ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, n306apa

52 OcnoBnoe ypaBHenue MKT

53 Pemtenue 3amay
CBs3b a0COJIOTHOM TeMmepaTyphl

54 TEPMOTUHAMHYECKON CHCTEMBI CO CpeHEe
KMHETUYECKOM dHEepruei mocTynareabHOro
TEIUIOBOTO JIBHKEHUS €€ 4acTHIl

55 O06o01eHne U cucTeMaTu3alus 3HaHu| 10




teme "OcuoBst MKT"

56

KouTpomnsHas padora o teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMUX ycnoBui i T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerps! T/] cuctemsl Kak cpeHue
3HA4YEHMs BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauamo TepMOIMHAMUKH.
CamornpousBoJibHas penakcarus T/l cuctembl
K TEILUIOBOMY PaBHOBECHIO

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust I(pUMEHUMOCTH 3TOW MOJEITH

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE /17151 BHYTPEHHEN SHEPTUU

61

Bripaskenue y1si BHyTpeHHEN SHEPTrUn
OJIHOATOMHOTO MJICAJIbHOTO Ta3a.
KBa3ucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJHMHAMHUKE.
Brruncnenue pabotsl o rpaduky mnpoiecca
Ha pV-nuarpamme

63

Tennonepenaya kak crnocod U3MEHEHUs
BHyTpeHHel sneprun TJl cucremsl 6e3
COBepILEHUs pabOThI

64

KOHBGKL{I/IH, TCIUIONMPOBOAHOCTD, U3JIYYCHHUC

65

KoanuectBo Temnotsl. TennoéMKOCTh Teaa.




VY nenbHas U MOJISIpHAs TETIIOEMKOCTH
BELLECTBA. Y I€JIbHAS TEIUIOTA CTOPaHUs
TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

66
TerJIonepeaue

67 [Tonsitre 06 amuabarHom mpomecce. [lepBorit
3aKOH TE€PMOMHAMHIKHU
KonmnuecTBo TemnoTsl u paboTa Kak Mepbl

68 M3MeHeHMs BHyTpeHHel sHepruu T]]
CHCTEMBI
BTopoii 3ak0H TepMOAMHAMUKH JIIsI

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
HeoOpaTrMocTh IPUPOTHBIX TPOIECCOB

70 [Tpunnume! aecTBus TerioBbix MamuH. KITJT

71 MakcumanbHoe 3Haderue KIT/I. [uxn Kapuo

72 Pemtenue 3amay
DKOJIOTHYECKHE aCIEKTHI UCIIOJIb30BaHU

73 TEIUIOBBIX aBurareieil. Temiosoe
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl

74 Pemtenue 3amay

75 O0o001IeHre U cucTEMaTH3aIMs 3HAHUH 110
teme "Tepmoannamuka. TernaoBbie MalIvHbI"

76 KonTtponbHas padoTa o teme
"Tepmoannamuka. TenaoBeie MalvHb!"
[TapooOpazoBanue 1 KOHIEHCAITHSI.

7 Hcnapenue u kumnenue. Y aenbHas TEIUioTa
napooOpa3oBaHUs

78 HacpliieHHbie ¥ HEHACHIIICHHBIE Maphl.




KauecTBeHHas 3aBUCHMOCTb INIOTHOCTH U
JTABJICHUS HACBIILIEHHOTO 11apa OT
TEMIIEPATYPhl, UX HE3ABUCUMOCTH OT 00bEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATYPbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

Braxxnocts Bo3zyxa. AGCOIIOTHAS U

7 OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenwue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPOIIHS CBOMCTB
KpPUCTAJIJIOB

82 [TnaBneHne M KpucTAUTH3AIMS. Y JeTbHAS
TeruioTa miasieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxatue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii
TermoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX TEJI. AHTAPMOHHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BEIIecTBa

85 [IpeoOpazoBanue sHepruu B Ha30BbIX
nepexoiax

86 YpaBHEeHHE TEIIOBOTO OamaHca

87 Pemenue 3amay
[ToBepxHocTHOE HaTsKeHue. KanumspHeie

88 sBiieHus. JlaBlieHue Mo HICKPUBJICHHOM
MOBEPXHOCTHIO JkuaKOCTH. Popmyna Jlammaca

89 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o




Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

KonTtponsHast pabota o Teme "ArperarHsie

%0 cocTosiHus BellecTBa. Pa3oBbie Nepexoibl"”
DneKkTpu3aus Tei U e€ MposiBICHUS.

o1 Dnexktpuyeckuii 3apsia. [[Ba Buna
ANEKTPUIECKUX 3apsaoB. [IpoBoaHuKH,
JURJICKTPUKHU U TIOJTYTIPOBOTHUKH

92 DNeMEHTapHBIN JIEKTPUUECKUM 3apsi. 3aKOH
COXpaHEHUS IEKTPUIECKOTO 3apsiaa

93 B3aumopericteue 3apsnoB. Toueunsie
3apsbl. 3akoH Kymnona

94 Pemrenue 3amay

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUYECKHUE 3aPsiIb
Hanpsk€HHOCTD 37IEKTPUUECKOTO TOJIS.

96 [TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
anekTpudeckoro nojis. OIHOpoaHOE
ANEKTPUYECKOE I0JIe

97 [ToTeHIMaTbHOCTD ANEKTPOCTATUYECKOTO
noJist. Pa3HOCTh MOTEHIMANIOB U HAIIPSKEHUE
[ToTennmanpHas 3Heprus 3apsaaa B

98 aneKkTpocTatuyeckoM noje. [lorenmnuan
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAIPSHKEHHOCTH TOJISI U PA3HOCTHU
MOTEHIMAJIOB 7151 AJEKTPOCTATUUECKOTO MO

100 [IpuHUUI Cyneprno3UINU ITEKTPUUECKUX

nojen




101

Pemenue 3amau

ITone Toueynoro 3apsaa. [lone paBHOMEpHO

102 .
3apsKEHHON cephl
[Tosie paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IJIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM ITOJIC.
VYcnosue paBHOBeECHS 3aps10B

105 JIMDIIEKTPUKY ¥ TIOTYIIPOBOHUKH B
AIEKTPOCTATHYECKOM I10JIC
Konnencarop. D1eKTpo€MKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCAaTOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarensHOE cOeIMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Pemtenue 3amay

113 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "Dnekrpuyeckoe nosie"

114 KonTtponsHas pabota o Teme
"Onextpuueckoe noie"”
Cuna Toxka. [locTostHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MIOCTOSITHHOTO

QJICKTPHUYCCKOT'0 TOKA




116 Wcrounuku Toka. Hanpsbkenue u 9/1C 1

117 3akon Oma Ju1sl y4acTKa LETH. 1
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTB COIPOTHUBIICHUS OTHOPOJHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U IO/ 1
MOTIEPEYHOTO CEUCHHUS

119 YaensHOE COMPOTUBIICHHUE BEIIECTRA. 1
Pemenue 3amau

120 [TocnenoBarensHOE, TApaLICTLHOE, 1
CMEIIAHHOE COCAMHECHHE TTPOBOIHUKOB

121 Pacuét pa3BeTBIIEHHBIX JIEKTPHUCCKUAX 1
neneii. [IpaBuna Kupxroda

122 Pemrenue 3amay 1

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoys 1
—JleHna

124 Pemtenue 3amay 1

125 Mo1HOCTb 31eKTpUuyYecKoro Toka. TemnoBas 1
MOIIIHOCTb, BbIJIeJIieMasi Ha Pe3UCTOpe

126 Pemtenue 3amay 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 1
ANEKTPUYECKON LI

129 Pemenue 3amau 1

130 MOITHOCTh HCTOYHUKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKa 1




133

Pemenue 3amau

Pemrenue 3amau mo reme "TlocToOSSHHBIH

134 . "
AMEKTPUICCKHI TOK

135 Pemenue 3anau no teme "IloctosiHHBIN
ANEKTPUIECKUHN TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

137 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOSIHHBIN 31eKTpuyecKuit ToK"

138 KonTtponbras padota mo teme "TlocTossHHBIN
AIEKTPUYECKUN TOK"
DneKTpudecKas MPOBOJUMOCTD PA3IMIHBIX

139 BEIIECTB. DJIIEKTPHUECKUI TOK B METAIIIAX.
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax U

140 pacriaBax 3JeKTpouToB. 3akoHbl Dapanes
JUIS BIEKTPOIN3a

141 DNeKTpUYECKHUid TOK B razax. [lmasma

142 DIIEKTPUYECKUI TOK B BakyyMe. BakyyMHbie
PUOOPHI

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue CUIlbl TOKA U HAMIPSKEHUS B

145 L[EMU TTOCTOSTHHOTO TOKA MPY TOMOIIH

aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii no ¢usuke. [Ipumeps




U3MEepeHus: (PU3NIECKUX BEITHUUH MPH
MIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

duznyeckuil npakTukyM o teme "M3yuenue
HEPABHOMEPHOTO JBMKEHHUSI C LIEIbIO
OTpeJIeNIEHUs MTHOBEHHOM ckopoctu"

147

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue yCKOpeHUsl pU MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
mwiockoctu" umn "Hccnenoanue
3aBUCHUMOCTH MYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBH)KEHUH"

148

®u3N4EeCKU NIPAKTUKYM IO TEME
"N3mepeHue yckopeHusi CBOOOIHOTO
nagenus” win "M3ydeHue nBr>KeHud Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

®u3nyecKuil MpakTUKyM 1o teme "M3ydenue
JBUKEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO" Min
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue paBHOACUCTBYIOIIEH CUITBI TPU
JBUKEHUH OpyCKa MO HaKIOHHON TIOCKOCTH"
nu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHHU JIBIKEHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
Macchr"

151

DuU3NYEeCKUN IPAKTUKYM I10 TEME




"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B IPY)KUHE M PE3UHOBOM
oOpasiie, ot ux aedopmarun” wim "M3ydeHue
JIBMOKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUThIO,
MEPEKUHYTOM uepe3 JErku 6ok"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue Kko3ppuirienTa TpeHus 1o
BEJIMYMHE yrI0BOr0 KO3 PUIIUEHTA
3asucumoctu Frp(N)" nnu "Mccnenosanue
JBUKEHMS OpYyCKa M0 HAKJIIOHHOW TJIOCKOCTH
C IepeMeHHBIM K03 (UIIMEHTOM TpeHUs" Win
"N3yueHne NBUKEHMS rpy3a Ha Baly C
TpeHueM"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
IJI01[ab OTIOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenune ummynbca Tejia no TOpMO3HOMY
nyta" unu "M3MepeHune cuibl TArU, CKOPOCTH
MOJEINHU SIEKTPOMOOUIIS M MOUTHOCTHU CHIIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" MIIH
"HccnenoBanue COXpaHEHUsI UMITYIbCa IPU
ylpyrom B3auMoaencTsun" uinm "M3mepenne
KMHETUYECKOM DHEPIUU Tejla 110 TOPMO3HOMY




n

IIyTH

155

®uznyeckuil NpakTukym 1o teme "M3yuenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BaHO
WCIIOJb30BaHKue U(poBOH JabopaTopun)"
unu "M3ydeHne u30XopHOro mpoiecca” uiu
"N3ydenne n3o0apHOTO Iporecca’ mim
"[IpoBepka ypaBHEHUS COCTOSHUA"

156

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue nporiecca OCThIBaHUS
BerrecTa" win "MccienoBanne aqnadbaTHoOro
npouecca" unu "M3yueHne B3auMOCBSI3H
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIIEHUS
JKUIKocTen"

157

®u3nyeCcKuil MpakTHUKyM 10 Teme "N3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS )KUAKOCTEH"
unu "N3Mepenne yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HACBHIIIEHHBIX NTapoB" uiu "M3mepenue
a0COTIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomemnienun". smepenue
K03 (uUIIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

158

dusnyueckuil NpakTUKYM 10 TeEMe
"HaGnroneHue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
n3iydeHus ceeroanona’ uium "Msydyenne
IIPOTEKAHMSI TOKA B LIEMH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue pazHOCTH




MIOTEHLUAJIOB (HAIIPSDKEHUS) IPU
HOCIIEI0BATEILHOM COEIMHEHUH
KOHJIEeHCaTopoB"

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"WccnenoBanye CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONPOTHBIIEHUS IPOBOJAHUKOB'" WK
"UccnenoBanye 3aBUCHMOCTH CUIIBI TOKA OT
HaIpsDKEHUS JUTs1 JIAaMITbl HaKaJIiBaHUs "

160

®u3N4eCKUi IPAKTUKYM IO TEME
"Habmronenune anextponuza" uim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO MOHA"
niu "HccnenoBaHue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepaTypbl” win "CHATHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

161

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3allKs 3HAaHH 110 TeMe
"Kunematuka"

162

PeseprubIit ypok. O6001IeHNE 1
cUCTEeMaTH3allKs 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBusiit ypok. O600mIeHE U
cucTeMatu3anusa 3HaHuH 1o Teme "CraTtuka
TBEpAOro Tema"

164

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3alis 3HaHui 1o TeMe "3aK0HEbI
COXpaHEHUs B MeXaHUKe"

165

PesepBHriit ypok. O6001IeHE 1




cucreMarusanusa 3HaHui o teme "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

166

PesepBHeIit ypok. O600IICHNE 1
CHCTEMAaTHU3alMsI 3HAHUH 110 TEME
"TepmoanHamuka. TernaoBbie MAlIUHbI"

167

PezepBHbiit ypok. O0o0IICHNE U
CHUCTEeMATH3aIMsI 3HAHUH 110 TEME
"ArperatHbie cOCTOSIHHS BeniecTBa. Da3oBbie
nepexopl"

168

Peseprubrit ypok. O6001IeHNE 1
CUcreMatTu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noiue"

169

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3alMs 3HaHU 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

Peseprubiit ypok. O6001IeHNE 1
cucTeMarus3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsI padoThbI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKumu. IIpuHmn
2 CYNEPHO3UIMA MATHUTHBIX NoJied. JInnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- 1 InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MarautHoe nose"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu

17 3aKO0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC uHAYKIUH B ABMKYITUXCS
TTPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenima

99 NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apmMoHnueckue koneGaHus

29 KunemaTtnueckoe 1 TMHAMHUYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyzna u ¢asza Kosnedbanui
[lepnon n yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTeMaTH4eckoro MastHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
koJsiebanus. Pesonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "MexaHnudeckue Koieoanus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMILTUTYAON CHUIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIE

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMAIrHUTHBIC KoJIeOaHUs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JENCTBYIOLIEE 3HAYCHHE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHb1if Tpancopmarop.

48 [IpousBojicTBO, TIEpeaya U MOTpeOICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU MIPH MPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa HCosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06001eHre u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHu4yecKue BOJIHbI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Penenune 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaKCHUS

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. Llper




JInn3el. DOKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
CcUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 xak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 Wnrepdepenuus crera

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y caoBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuxa"




87 KonTtponsHas padota no teme «OnTuKa» 1
['paHuUIBI MPUMEHHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON 1
JaCTHIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETMATUBUCTCKON YaCTHUIIbI. DHEPTUS TOKOS

93 PaBHOBecHOE TETUIOBOE M3ITyUEHUE 1

94 3akoH cMelenns Buna 1

95 I'unoresa M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprusi ¥ UMIyJasc GoToHa 1

97 dotorpdext. OnwiTel A. I'. CroseTona. 1
3akonbl poTtorddekra

98 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeGeneBa

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounsl ne bpoiins. JlnmuHa BOJHBIL 1€

101 Bpoiins u pa3mepsl 001aCTH JTOKaTU3aLMH 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyansm"

108 OMBITHI TT0 UCCIICOBAHHMIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymarer bBopa

110 Bunpsl cnektpoB. CrieKTp ypOBHEUM SHEPTUU
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacrnaja. CBoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-TinooHHas MOJENb apOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuncTBO prusmueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEeKTOB. MeTO/IbI aCTPOHOMHYECKHX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE JBIIKEHUE

122

Conueunas cucteMa. Conuue. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIEA0BATEIIbHOCTH

125

Buyrpennee ctpoenune 38€31. COBpeMEHHbBIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomorun CoHIa ¥ 3BE3/. DTalbl >KU3HU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBONCTB
dheppomaruerukoB" unu "HMccnenoBanue
JIEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

132

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIt"

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJie0aHUN HUTSHOTO U MPYKUHHOTO
MAasiTHUKOB"

135

®u3N4eCcKuil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TIEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEHBAIOITNX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIsipu3anuu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHnue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HalOmroneHus B TENECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN.
Ponb u MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTEMaTU3aLMs 3HAHUHA 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre U cucTeMaTr3arys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBepAoro rena"




153

O06o001eHre U cucTeMaTu3aus 3HaHU) 110
TeMe "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TerioBbie
MaIIuHe"

156

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnoie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TloCTOSTHHBIN AeKTpUYECKUi TOK"

159

O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTU3aLMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojaeoanusa"

163

PesepBuslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneKTpoMarHuTHeIe Kosebanus"




164

PesepBHeiit ypok. O600IICHHE 1
cHCcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMaTu3anys 3Haguil mo treMe "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuI"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







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

» dusuka, 11 kinacc/ Kacesinos B.A., O611ecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocBemenue»

®dusuka, 10 knacc/ Kacesno B.A., O611ecTBO ¢ OrpaHMUYEeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

®duswnka, 10 knacc Kontponbabie paboThl kK yueOHUKY B.A. KacksnoBa/
KacesinoB B.A., Momeiiko JI.I1., Patowns E.3. OGmiecTBo ¢ orpaHMueHHON
OoTBeTCTBEHHOCTHIO «[IPODAY. dusuka, 11 knacc KontpoasHbie paboTHI K
yuebHuky B.A. KacssinoBa/ Mometiko JI.II., Patouns E.3. O6mectBo ¢

OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY. dusuka 10 kiacc

MeToandeckoe nocodue k yueonuky B.A.KacbsroBa/B.A. KacbsiHoB. ®usnka

11 xiracc qupakTHYecKue MaTepuaisl K yaeonukam KacesiHoBa B.A./Mapon

A.E., Mapon E.A. O6mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «JIPOD A

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
LHOC Mos IlIkomnahttps://myschool.edu.ru/

Poccwiickast anextponHas mkosa https://resh.edu.ru/



