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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareinbHOM Mporpammel, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpenenseT o0g13aTeNbHOE NPEIMETHOE COIEpKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlIeHUWE O MEJsAX, COAEpNKaHUHM, O0OIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu Mpo(EeCcCHOHATILHON OpPUEHTAIIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XEHEPHBIM CHEIIUAIBHOCTSM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOoTKu TpeOOBaHUN K JMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJabTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIYOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUUTEISIMU (DU3UKH JUTsI COCTABIICHUSI CBOMX pab0YMUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe DHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHUS NP BHIMOJHEHUN UMHU YUYE€OHBIX UCCIIET0BAHUM.

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

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

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

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUUECKUMH MPOOJIEMaAMH.

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

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

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. s yriayO0ia€HHOrO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (U3MYECKOro 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 u3yudeHus pazzaena (tembl). [lpu 3Tom mom pabdotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHBIX pabOT M MpakTUKyMa MpeACTaBiIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHUE OOYYaIOMIMMUCS YMCHHSIMHU TPOBOJIUTH TMPSMBIE M KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM aJis pacu€THBIX 3ajJa4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEeKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMe II0
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUd s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCss B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE€ HU(POBBIX JTAOOPATOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HAaHUS U (HOPMHpPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

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

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

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

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHyI  (Qu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIICHUs PAa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss ydeOHoro mpeamera «®dusmka» Ha YpPOBHE CpETHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 gacos: B 10 kiacce — 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 JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAMBHIYaIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

OKCIEpUMEHT M TEOpHUs B Mpollecce Mo3HaHus npuponabl. HabmroneHue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHA).

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

Pons u mecto ¢usuku B GOpMUPOBAaHUN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMcTBO ¢ LudpoBoit nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUE CKOPOCTEH.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHTE€HUUAIbHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nBmkeHUs Tena, OpPOIIEHHOTO MOJ| yIiOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH NP PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
ITOJIETA U HAYAJIBHOW CKOPOCTBIO TEIA.

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

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTH ['anmunes. HemnepuumanbHble cUCTEMBI OTCUETa (OmpenesieHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
VHEPTHOMN MacCCHI.

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

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBukymerocs c
YCKOPEHUEM.

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

Hasnenue. I'mapocratnueckoe aasienue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BO3HUKAIOIIUX B PE3YJIbTATE B3AUMOICUCTBUSA TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmMuKym.

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 YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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

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

UccnenoBanue nBuxeHus Opycka MO HaKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teiry. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMmnynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

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

MOIIHOCTH CUJIBI.

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 TpaBUTALMOHHOM Tmone. [loTeHnmanpHas sHEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHHSI MEXaHUYECKOU IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

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



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

TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ u3Mmepenus. lllkana
temnepatryp Llenbcus.

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

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

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHUS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopgaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

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



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

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

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  M3MEHEHWsT  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

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

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

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

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

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomnbrorepHble MOENH TEITOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

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

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtamu3anus. YJeiabHas TEIUIOTa ILJIABJICHMUS.
CyO6numarnus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrie. AHTApMOHU3M TETUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. JlapneHne noa NCKPUBIEHHON MTOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenue manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONOTHOM BIAXKHOCTH BO3JyXa W OIIEHKA MAacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusi Tell U €€ MpOSBICHUS. JJEKTpUUYecKuil 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

DnekTtpuueckoe noiie. Ero neiicTBrue Ha 3J€KTpUUECKUE 3apsibl.

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

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

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[Tone Toweunoro 3apsima. [lome paBHOMepHO 3apspkeHHOM cdepnl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPSJI0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphI, renepatop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3JIEeKTPUYECKOro MOJIS 3apsSKEHHOT0 KOHAEHCATopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

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.

Cuina toka. [locTosiHHBIH TOK.

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

3akon Oma [ yyacTKa IeTH.

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

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



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

MOITHOCTh 3JEKTPUYECKOro TOKa. TersioBas MOIIHOCTb, BblJesieMasi Ha
pe3ucrope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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

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

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanue cCMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

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

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

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEeHUE MPOBOAUMOCTH METAIIJIOB U MOIYNPOBOJIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

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

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEM 0006 HAYUH 020
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



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

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

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoje, Auddysusa, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KUBOM 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 AUCCOLMALIMS, TAIbBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
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 mnone. Bexkrop MarmutHOM wuHAyKuuu. I[lpunuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HanpaBiIeHUE U MOY/b. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

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

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuuu. JJC caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJien IEeKTPOMAarHuTHOTO FeHeparopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

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

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIe0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS MPU pasiuyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. I[lpousBoactBo, mnepegadya u MoTpediIeHHUE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIT IEUCTBUA TpaHcPopMarTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpesIoMIICHHUE, MO pU3aIs, Tudpakius, HHTephepeHITHsI.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEeHUE CBETa B OAHOPOIHOU cpexne. Jlyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

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

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEro oTpakeHusl. Mojieb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB 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, nabopamopnuie padbomol, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepenHnm 1a3epHoro U3IyuyeHUs Ha IBYX IIETSIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

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



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

VYyeHnyeckuit SKCepUMEHT, J1aOOpaTOPHBIE PaOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a Ilnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YACTHOCTH, JaBJICHME CBeTa Ha abOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

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

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

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ ITMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u nornoimieHue (OTOHOB MPHU MEPEXO/I€ aTOMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

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
qucio sapa. M30Tomnsl.

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

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EctecTBennblt (hoH nsznydenus. Jlozumerpus.

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

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

Mertozasl 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.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, 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.



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

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

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, TUIAHETHI, WX BUAUMOE
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]l TJIAaBHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagnoranaktuku u kBazapbl. YEpHBIE ObIPHI B SiApax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

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

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
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, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3I€MEHThl ACTPOHOMHUHU U aCTPOPHUIUKK .

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIbHOH M  MPOTHOCTHYECKON  QyHKIUH
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrinyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (Gu3nyeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuueckue SIBICHHS B JKUBOM mIpupoje, KoieOaTesbHbIE
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 MOJIEKYJI, KpUCTAJNINYECKAs CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

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



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



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

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHM, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOH  MO3UIMU  OOYYaIoOIIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpPaBICHUHM B 00pa3oBaTENbHON
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 OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATH CHUTYAIIMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHHS,
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 MHpPY, BKIIOYAs 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP OyAylel mpodeccun U peann30BbIBaTh 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 OCYLIECTBIICHUE JECUCTBUUA B OKPYXKAIOUIEHW Cpelle 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 PE3YJIBTATBI

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 ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

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



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

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

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

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, 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/IeTh HABBIKAMU TMOJTYy4YeHUs MHPOpMalUu (PU3NYECKOTO COAECp>KaHUA
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpPEeACTBA 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 OOIIEHHE Ha Yypokax (U3MKKU U BO BHE-YpPOUHOU
NeSATENbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAHWIMH B 00JIacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

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

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

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

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

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

OMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3VJIbTATDI



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

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

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

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

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIMXEHHs, (OpMYyJbl KMHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHECHUs HWMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM DSHEPrue TEIUIOBOrO ABHXKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, nEpBbIA 3aKOH TEPMOJWHAMUKHU, 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 M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BAXKHBIE COOTHOIIEHMS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuéil BOMM3U €€ MOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa, KIIJI wupeansHOro TEmioBOro
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJJIEKTpUUYECKass €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHUE, TEIUIOBOE JBWKCHUE YacCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOIHHKA;

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



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMTH OIBITHI 1O MPOBEPKE MPEITOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

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

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
(du3HUecKkoll MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

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

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WUYECKUMH TMPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble crocoObl padoThl ¢ MH(opManuend (GpU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPHPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

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

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

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

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

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

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



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

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

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

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

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

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

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



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHNUS,

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUI
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

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

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

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

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

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

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

IIPOSIBJISATh MOTUBAIIMIO K OyayIier nmpodhecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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bu6mmoreka [IOK
4. T
3 O B PAsilITHbIX CpEMax 0 http://m.edsoo0.ru/7f41bf72
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 http://m.eds00.ru/7f41bf72
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA http://m.edsoo.ru/7f41bf72
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 47
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 M 14
ATHITTHOC Hoxe > http://m.edsoo0.ru/7f41bf72
bu6moreka [IOK
1.2 1 1 2
DIIEKTPOMATHHTHAS HHAYKIHS 3 http://m.edsoo0.ru/7f41bf72
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojieOaHus 10 1 htto://m.edso.ru/7fA1bf72
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 3 htt://m.edsoo.ru/7f41bf72
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1 1
BOJIHBI http://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
24 Onritia 25 1 http://m.edsoo.ru/7f41bf72
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO http://m.edsoo.ru/7f41bf72
Wtoro mo pazneny 5



http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72
http://m.edsoo.ru/7f41bf72

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KoprmyckynsipHO-BOTHOBOM JTyaiin3m 15 bubmmorexa LIOK
' PHyCRyIEp o http://m.eds00.ru/7f41bf72
bubmmoreka [{OK
4.2 )
fsHia aroma > http://m.eds00.ru/7f41bf72
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHII http://m.edso00.ru/7f41bf72
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU htto://m.edso.ru/7FA1bf72
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3HHICCKHT MPAKTHKYM 16 16 http://m.edso00.ru/7f41bf72
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
MIPEIMETHOTO COJCPKAHUS U OTbITa bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPU http://m.edsoo.ru/7f41bf72
n3yueHuu kypeca ¢usuku 10 — 11 knaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA http://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 28
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoasubie | IlpakTHueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest

1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie http://m.edsoo.ru/ff0c32e2

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccaeaoBaHus GU3NIECKUX SBICHUI http://m.edsoo.ru/ff0c32e2
DKCIEPUMEHT U TEOPHUA B MPOILIECCE

3 no3HaHus npupoisl. Habmonenue u 1 bubmmorexa LOK

http://m.edsoo.ru/ff0c32e2
IKCIIEPUMEHT B (PH3HKE
bu6mmoreka [IOK

4 Crioco6s1 m3MepeHus: GU3NIEeCKUX BETUYNH 1 htto://m.edsoo.ru/ff0c32e2

5 AOCOTIOTHASI 1 OTHOCHUTEJIbHAS TTOTPEITHOCTH 1 1 bubmuorexa [JOK
U3MEepeHUH (GU3HNUECKUX BEIMYNH http://m.edsoo.ru/ff0c32e2
MopenupoBanue B ¢pusuke. Posb u mecto

5 ¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1 bubnuoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI http://m.edsoo.ru/ff0c32e2
NEeSITEeNbHOCTH JIIOeH
Mexanuyeckoe nBuxkeHue. Cucrema oTcuera.

7 OTHOCHUTETHHOCTH MEXaHUYECKOTO 1 bubnunoreka [JOK
neuxkenus. [Ipsmas u oOpaTHas 3agauu http://m.edsoo.ru/ff0c32e2
MEXaHHUKHI

3 Paguyc-BekTop MarepualbHOM TOUKH, €T0 1 bubnuorexa [IOK

IPpOCKOHUU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.

http://m.edsoo.ru/ff0c32e2
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[Tepememienue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMONIMHENHOE IBUKECHHUE.

9 I'padmyeckoe onucanre paBHOMEPHOTO bubmorexa HOK
. http://m.edsoo.ru/ff0c32e2
MPSMOJIMHEHHOTO JIBUKCHHSI
10 CrnoxeHue nepeMeneHnii i CKOPOCTEH. bubnuorexa [JOK
Pemrenne 3anau http://m.edso0.ru/ff0c32e2
HepaBnomephoe naBmwkeHne. MrooBeHHas
11 CKOpoCTh. Yckopenue. [IpamoinHaeitnoe bubmorexa HOK
http://m.edso0.ru/ff0c32e2
JBIKEHHE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'padmyeckoe onucanue NpIMOIUHEHHOTO bubnuoreka [IOK
JIBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM http://m.edsoo0.ru/ff0c32e2
CBoboaHoOe masienne. Y CKopeHue
13 CBOOOIHOTO ITaJIEHNU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT http://m.edsoo.ru/ff0c32e2
BPEMEHH U UX Tpaduku
14 JIBmxeHue Tesna, OpOIIeHHOTO MO YTIIOM K bubmuorexa [JOK
TOPU30OHTY http://m.edsoo.ru/ff0c32e2
KpuBonuneiiHoe npuxenue. [[Brxenue mo
15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuoreka [JOK
[Tepuon u yacrora. LleHTpocTpeMuTENBLHOE U http://m.edsoo.ru/ff0c32e2
MIOJIHOE YCKOPEHUE
16 KontponpHas padota o reme "Kunemaruka" bubmorexa HOK
http://m.edsoo.ru/ff0c32e2
[IepBeiif 3akoH HeroToHa. MHEpumanbHbie
17 cucteMsbl otcuéra. [TpuHmn bubnunoreka [JOK

OTHOCHUTEIBHOCTH I anmuiies.
HeI/IHepHI/IaJ'ILHHC CHCTEMBI OTCUETA

http://m.edsoo.ru/ff0c32e2
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18 Cuna. PaBHoselicTBytomas cuia. Bropoi bubnmoreka [JOK
3akoH HeroToHa. Macca http://m.edsoo.ru/ff0c32e2
19 B3aumopeiicteue Ten. Tperunii 3akoH bubnuorexa [JOK
Herorona http://m.edsoo.ru/ff0c32e2
20 [IpuHnun cynepnosunuu cui. Pemenue bubnuorexa [JOK
3a7a4 Ha IPpUMEHEHUE 3aKOHOB HbproToHa http://m.edsoo.ru/ff0c32e2
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U bubmorexa [TOK
N http://m.edsoo.ru/ff0c32e2
WHEPTHOM Macchl
29 Cuna TsSHKeCTH U yCKOPEeHHe CBOOOHOTO bubmuorexa [JOK
MaJICHUS http://m.edsoo.ru/ff0c32e2
JIBmkeHne HeOECHBIX Tel U UX
23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [IOK
http://m.edsoo.ru/ff0c32e2
KOCMHUYECKasi CKOpocTh. 3akoHbl Kertepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena htto://m.edsoo.ru/ff0c32e2
Cuia tpenus. [Ipupona v BUABI CHJI TPESHUS.
25 Z[BI/I}KGEI/IC B }I(I/IiKCI))CTI/I W rase ¢ yqéTT(E)M Eubmorexa HOK
http://m.edsoo.ru/ff0c32e2
CHUJIBI COITPOTUBIICHHUSI CPEIBI
26 Hasnenue. ['mapocrarnyeckoe gaBieHUE. bubnmuoreka [JOK
Cuna Apxumena http://m.edsoo.ru/ff0c32e2
97 Ab6comotHo TBepaoe Teno. [loctynatensHoe bubnuoreka [JOK
Y BpaliaTeabHOE ABMKEHHUE TBEPAOTO Teja http://m.edsoo.ru/ff0c32e2
08 MOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAILICHUS. bubmuoreka [JOK
[Lireuo cuel http://m.edsoo.ru/ff0c32e2
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY BuGmorexa [IOK
29 teny. LleHTp Tsbkectu Tena. Y ciaoBus

PaBHOBECHA TBEPAOIO TECJIA. Bugst

http://m.edsoo.ru/ff0c32e2
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paBHOBeECHs

30 Pemenue 3amau bubmmorexa [IOK
A http://m.edsoo.ru/ff0c32e2
31 KonTtponsHast padota o teme "/[uHamuka. bubnuorexa [JOK
Cratuka TBepaoro Tena" http://m.edsoo.ru/ff0c32e2
NMnynbc MaTepHabHONW TOUYKH, CUCTEMBI
32 MaTepHalbHbIX TOYEK. LleHTp Macc crucTeMbl bubnuoreka [JOK
MaTepUalbHbIX TOUEK. Teopema o IBHKEHUH http://m.edso0.ru/ff0c32e2
IIEHTpa Macc
NMITyIBC CHITBI 1 HI3MEHEHHE UMITYJThCa Tela.
33 3aK0H COXpaHCHHS UMITYJIbca. PeakTHBHOE bubmorexa OK
p Y ) http://m.edsoo0.ru/ff0c32e2
JIBUKCHHE
MOMEHT UMITyJIbca MaTEpUAILHON TOYKH.
34 [IpencraBienue o COXpaHEHUHM MOMEHTA bubmmorexa LOK
pedl P http://m.edsoo.ru/ff0c32e2
HMITYJIbCa B LIEHTPAIbHBIX MOJISIX
bu6mmoreka [IOK
35 Pemenue 3amau
A http://m.edso0.ru/ff0c32e2
PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
36 nepemenieHuu. I'paduueckoe mpeacTaBiIcHue bubmmorexa [TOK
3 P b http://m.edsoo.ru/ff0c32e2
paboThl cuiibl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
. bubmuoreka [JOK
37 W3MEHEHUH KMHETUYECKOU SHEPTUU
B http://m.edsoo.ru/ff0c32e2
MaTepHaTbHON TOUKH
[ToTeHManbHbIE U HETOTEHIIUAIBHBIE CHUJIBL.
38 ITorennmanbHas >Heprus. Bropas bubmnorexa [IOK
Pt BIOP http://m.edsoo.ru/ff0c32e2
KOCMUYeCKasi CKOPOCTh
39 Tperbsa kocMudeckast CKOpocTb. CBsI3b bubnuorexa [IOK

pa6OTLI HCMMOTCHIMAJIbHBIX CUJI C

http://m.edsoo.ru/ff0c32e2
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M3MEHEHUEM MEXaHUYECKON DHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPrUun

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. bubnuorexa [JOK
Pemenue 3anau http://m.edsoo.ru/ff0c32e2
41 KonTtponsHas pabota o Teme "3aKoHbI bubnnorexa [JOK
COXPAaHEHHUS B MEXaHHKe" http://m.edso0.ru/ff0c32e2
Pa3zBuTtne npeacraBieHuil 0 IPUPOIL
pedl PrpoA bubmmoreka [{OK
42 TermaoThl. OcHOBHBIE TTOI0KeHHsT MKT.
http://m.edsoo.ru/ff0c32e2
Hudody3us. bpoyHoBckoe ABMKeHHE
CtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
43 Tejf Xapakre BEDKeHHsI u B?J,IaI/IMO eﬁci):pm bubmorexa OK
- AP pA A http://m.edsoo.ru/ff0c32e2
YJaCTHII BEIIEeCTBa
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 KommuecTBo BemecTBa. [ToctossHHas Bubmmorexa [IOK
- ' http://m.edsoo.ru/ff0c32e2
ABoraapo
45 Temneparypa. TemnoBoe paBHoBecue. [llkana bubnuoreka [IOK
Lenscns http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
46 P
CHicHHe sazat http://m.edsoo.ru/ff0c32e2
47 Wneanpuselii ras. ['a3oBble 3aKOHBI bubmmorexa LOK
http://m.edsoo.ru/ff0c32e2
48 VYpaBuenue MenneneeBa-Knanelipona. bubnnorexa [JOK
Permrenue 3agau http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
49 AO .3
COJIIOTHAs TeMmreparypa. 3akoH JlanpToHa htt://m.edsoo.ru/ff0c32e2
50 N3ompoueccsl B HacalIbHOM rase ¢ bubnuorexa [IOK

IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

http://m.edsoo.ru/ff0c32e2
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51 I'paduueckoe mpeacTaBIeHUE U30TPOLIECCOB: bubmoreka [IOK
n30TepMa, U30Xopa, n3odapa http://m.edsoo.ru/ff0c32e2

bubmmoreka [{OK

52 Ociontioe ypasnerie MKT http://m.edsoo.ru/ff0c32e2

bubmmoreka [{OK

>3 Petuctiite sazas http://m.edsoo.ru/ff0c32e2
CBs13b a0COTIOTHON TeMIepaTyphbl

54 TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEN bubmmoreka [{OK
KMHETUYECKOHN DHEPrUueH NOCTYNaTEIbHOTO http://m.edso0.ru/ff0c32e2
TETIJIOBOTO JIBMKEHUS €€ YaCTHII

55 O600611eHre u cucTeMaTu3alus 3HaHu| 1o bubnuoreka [IOK
teMe "OcHoBbl MKT" http://m.edsoo0.ru/ff0c32e2

56 KonTponbnas paborta no teme "OCHOBBI bubnuoreka [IOK
MKT" http://m.edsoo.ru/ff0c32e2
TepMoauHamMuyeckas cuctema. 3alanue
BHEIIHUX ycnoBui jyist TJI cuctemsl.

57 Bueninue u BHyTpeHHUE MapaMeTphl. bubmuorexa [JOK
[Tapametpsl T/l cucTeMbl Kak cpeHue http://m.edsoo.ru/ff0c32e2
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE
HyneBoe Hauano TepMoIMHAMUKH.

58 CamonpousBosibHas penakcauus T[] bubmorexa HOK

http://m.edsoo.ru/ff0c32e2
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59 Monens uieanbHOro ra3a B TepMOJIMHAMUKE. bubnunoreka [JOK
YcnoBus IPpUMEHUMOCTH 3TON MOJEIHU http://m.edsoo.ru/ff0c32e2

60 VYpaBuenue Menneneena-Knanelipona u bubnunoreka [JOK
BBIpaKCHUE JI1 BHYTPEHHEHN SHEPruu http://m.edsoo.ru/ff0c32e2

61 BoipaskeHue a1 BHyTpEeHHEN SHEPIrUn bubnuorexa [IOK
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OJTHOATOMHOTO UJICAJILHOTO rasa.
KBa3ucraTuecKkue U HeCTaTHICCKUE
MIPOLIECCHI

http://m.edsoo.ru/ff0c32e2

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.

bubmmoreka [{OK

62 Beruncnenue pabo 0 rpa orecca
bIHHCICHHE PAOOTBI O rpaduky Mpou http://m.edsoo.ru/ff0c32e2
Ha pV-auarpamme
Tennonepenada kak crnocod U3MEHEHUs
63 BHyTpeHHei ’Hepruu T]] cuctemsr 6e3 bubmorexa HOK
yIp p http://m.edsoo.ru/ff0c32e2
COBEPUICHUS padOTHI
64 KonBekius, TemIonpoBOHOCTh, H3TYICHUE bubmorexa OK
e pOBOA ) D http://m.edsoo.ru/ff0c32e2
KonnuecTBo TemnoThl. TemioéMKOCTh Tena.
65 VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH bubmuorexa [JOK
BEIIECTBA. Y IeJIbHAs TEIJIOTa CTOPaHUS http://m.edsoo.ru/ff0c32e2
TOTLJIBA
66 Pacué€t xonuuecTBa TEIIOTHI IPU bubmuorexa [JOK
Terionepeaaye http://m.edsoo.ru/ff0c32e2
67 [Tonsatue 06 annabaTHOM TIporiecce. IlepBbrit bubnuoreka [JOK
3aKOH TE€PMOJIMHAMUKHI http://m.edsoo.ru/ff0c32e2
KonnuecTBo TEmoThl 1 paboTa Kak MEphI
68 W3MEHCHUS BHyTpeHHEH sHepruun T/] bubmorexa [JOK
yiP P http://m.edsoo.ru/ff0c32e2
CUCTEMBI
BTtopoii 3ak0oH TepMOIMHAMKKH IS
bubnuoreka [JOK
69 PaBHOBECHBIX M HEPABHOBECHBIX IIPOIIECCOB.
http://m.edsoo.ru/ff0c32e2
HeobpaTumocTs TpUpOIHBIX TPOIECCOB
70 [IpyHIMIBI AEHCTBUS TEIUIOBBIX MAIIIVH. bubnuoreka [IOK
KI1JI http://m.edsoo.ru/ff0c32e2
71 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo bubnmuoreka [JOK
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bubmuoreka [JOK

72 Pemenme a2 http://m.edsoo.ru/ff0c32e2
DKOJIOTUIECKHE ACTIEKTHI UCTIOIh30BaHUS

73 TEIJIOBBIX ABUTaTeNnel. TermoBoe EtTS;I/EOZde:;oI}ISfI:OC?,ZeZ
3arps3HEHUE OKPYKAIOIIEH CpeIbl — '

bubmmoreka [{OK

74 Pemmenme sz http://m.edso0.ru/ff0c32e2

75 O06o01enre U cucTeMaTr3alus 3HaHu 110 bubnuorexa [JOK
teMe "Tepmoannamuka. TeroBeie MammHb" http://m.edsoo0.ru/ff0c32e2

76 KounTponbHas pabora o teme bubnuoreka [IOK
"TepmoarHamuka. TernaoBeie MalIuHbB" http://m.edsoo.ru/ff0c32e2
[TapooOpazoBanne 1 KOHICHCAIIHS.

77 Hcnapenue u kunenue. Y aenbHas TEIIOTa bubmorexa LOK
HapooGpasoBaHLA http://m.edso0.ru/ff0c32e2
HaceliieHHbie 1 HEHACHIIICHHBIE Maphl.

KauecTBeHHast 3aBUCHUMOCTb IJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa Et?;ﬁ?ozgzjoLrISfI:Oc 3262
HACKHIIIEHHOTO IIapa. 3aBUCHMOCTh T '
TEMIEPATypbl KAIICHUS OT JaBJICHUS B
KUAKOCTU

79 BrnaxHocTh Bo3yxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAS BJIAXXHOCTh http://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK

80 Pemrerme saza+ http://m.edsoo.ru/ff0c32e2

81 TBépnoe teno. Kpucrammueckue u bubnuorexa [IOK

amop(HbIe Terma. AHU30TPOIHUS CBOMCTB

http://m.edsoo.ru/ff0c32e2
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KpHUCTAJIJIOB

[1naBnenue u KkpucrauMzanus. Y aeapHas

bubmuoreka [JOK

82
TerutoTa TiaBieHus. Cyomumanus http://m.edsoo.ru/ff0c32e2
eopmaiuy TBEpOTO Tena. PacTskeHue u
83 f[)Kj)TIfe CnBur 1\};011 nb FOnra. Ilpenen bubmorexa [TOK
' VO P http://m.edsoo.ru/ff0c32e2
yIpyrux aehopMariuii
TermmoBoe pacmmpeHne KUIKOCTEN U
84 TBEPIBIX TSJI AHfa MOHI/Bs{ TETJIOBBIX brmmorexa [TOK
pAbIX T P http://m.edsoo.ru/ff0c32e2
KoJIeOaHU# YacTHI] BEIIeCTBa
85 [IpeoGpa3zoBanue sHepruu B GazoBbIX bubnuoreka [IOK
nepexonax http://m.edsoo.ru/ff0c32e2
bu6moreka [IOK
86 YpaBHEHHE TEIUIOBOTO OamaHca
PABHEHHE TCHIIOBOr f http://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
87 P
cHieHHe sajad http://m.edsoo.ru/ff0c32e2
[ToBepxHocTHOE HaTshxeHHue. KanuspHbie
aBJeHus. J{aBieHue moj MCKpUBJICHHON bubmuorexa [JOK
88
MOBEPXHOCTHIO KUJIKOCTH. Dopmyra http://m.edsoo.ru/ff0c32e2
Jlannaca
O06o01enre U cucTeMaTr3arys 3HaHUH 110
" bubnuoreka [JOK
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
| http://m.edsoo.ru/ff0c32e2
dazoBbIe IEPEXOIbI
90 KonTtponbHas padoTa o teme "ArperaTHbie bubnnorexa [JOK
cocTosiHus BeliecTBa. PazoBbie epexo bl http://m.edsoo.ru/ff0c32e2
DnekTpu3anus Tei U €€ MpOosIBICHUS.
o1 Dnektpuyeckuid 3apsa. [[Ba Bunia bubnunoreka [JOK

QJICKTPUYCCKUX 3apsad0B. HpOBO,Z[HI/IKI/I,
AUSJICKTPUKHA U MOJIYIIPOBOAHUKHA

http://m.edsoo.ru/ff0c32e2
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92 DNeMEHTapHBIN JIEKTPUUYECKUM 3apsia. 3aKOH bubnmoreka [JOK
COXpaHEHUs JIEKTPUIECKOTO 3apsiaa http://m.edsoo.ru/ff0c32e2

93 B3aumoperictBue 3apsnoB. Toueunsie bubnuorexa [JOK
3apsnbl. 3akoH Kynona http://m.edsoo.ru/ff0c32e2

bubmmoreka [{OK

o4 Pemenme a2 http://m.edsoo.ru/ff0c32e2

95 Dnektpuyeckoe nose. Ero neiictBue Ha bubnuoreka [JOK
BIEKTPUYECKUE 3aps bl http://m.edsoo.ru/ff0c32e2
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoOuelit 3apsa. JIlunun HanpsHKEHHOCTH bubnuoreka [IOK
3IEKTpUUECKOTO noJig. OTHOPOAHOE http://m.edsoo.ru/ff0c32e2
ANEKTPUYECKOE I0JIe

97 [ToTeHManbHOCTh SIEKTPOCTATUYECKOTO bubmuorexa [JOK
1noJig. Pa3HOCTh MOTEHIIMATIOB Y HANPSKEHUE http://m.edsoo.ru/ff0c32e2
[ToTenumanpHas 3Heprus 3apsia B

98 ANEKTpOCTaTUUeCcKOM MoJie. [loTennman bubmorexa LOK

http://m.edso0.ru/ff0c32e2
ANIEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJI U PA3HOCTH
99 MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO bubmmorexa [IOK
http://m.edsoo.ru/ff0c32e2
oJIs

100 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX bubnunoreka [JOK
nojiei http://m.edsoo.ru/ff0c32e2

bubnuoreka [JOK

101 Pemrerme saza+ http://m.edsoo.ru/ff0c32e2

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO bubnunoreka [JOK
3apsKEHHON cdepsl http://m.edsoo.ru/ff0c32e2

103 ITonie paBHOMEPHO 3apsKEHHOTO MO 00BEMY bubnuorexa [IOK

mapa. Ilone paBHOMEPHO 3apsKEHHOM

http://m.edsoo.ru/ff0c32e2
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OECKOHEUYHOMU IUIOCKOCTH

104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE. bubmuorexa [IOK
VYcnoBue paBHOBECHS 3apsiOB http://m.edsoo.ru/ff0c32e2
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnuorexa [JOK
3JIEKTPOCTATHYECKOM I10JIE http://m.edsoo.ru/ff0c32e2
Konnencarop. D1eKTpoEMKOCTh
106 KOH;eHcaTO;)a. SHeKTppoéMKOCTL TJIOCKOTO brbmmorexa [TOK
http://m.edsoo.ru/ff0c32e2
KOHJIEHCAaTopa
107 [TapannensHOE COETMHEHNE KOHIEHCATOPOB brmmorexa [TOK
http://m.edsoo.ru/ff0c32e2
108 TlocnenoBaTenpbHOE COETMHEHNE bu6mmoreka [IOK
KOHJEHCATOPOB http://m.edsoo.ru/ff0c32e2
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa bubmorexa OK
http://m.edso0.ru/ff0c32e2
bubmuorexa [JOK
110 Pemterme saza http:// m.edsoo.LrIu/ffOCBZeZ
111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B bubmuorexa [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe http://m.edsoo.ru/ff0c32e2
112 JIBro>keHue 3apsiKEHHOM YaCTUIIbI B bubnmuorexa [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe http://m.edsoo.ru/ff0c32e2
bubnuoreka [JOK
113 Pemrerme saza+ http:// m.edsoo%u/ffOcSZeZ
114 O000111eHHE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK
TeMe "DnekTpuyeckoe nosie" http://m.edsoo.ru/ff0c32e2
115 KonTponeHas paboTa o teme bubnuoreka [IOK
"OnexkTpuueckoe mnojue" http://m.edsoo.ru/ff0c32e2
116 Cuina Toka. [TocTossHHBIN TOK. Y CIOBUSA bubnmuoreka [JOK

CYIICCTBOBAaHUSA ITOCTOAHHOT'O

http://m.edsoo.ru/ff0c32e2
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QJICKTPHUYCCKOI'0 TOKaA

bubmuoreka [JOK
117 Wcrounuku Toka. Hanpsoxenue u 9/1C htto://m.e dsooT_r[u 1F0C3262
118 3akon Oma JyIst y4acTKa L. bubnuorexa [JOK
DIEKTPUYECKOE CONTPOTUBIICHHUE http://m.edsoo.ru/ff0c32e2
3aBUCUMOCTb COMPOTUBJICHUS OTHOPOJHOTO
119 MPOBOJIHUKA OT €r0 JITMHBI U IO bubmmorexa LOK
http://m.edsoo.ru/ff0c32e2
TOTIEPEYHOTO CEUEHUS
120 VY enpHO€ CONMPOTHUBIICHUE BEIIECTBA. bubnuoreka [JOK
Pemenne 3amau http://m.edsoo.ru/ff0c32e2
121 [TocnenoBarenbHOE, MapalieIbHOE, bu6mmoreka [IOK
CMEIIIAaHHOE COEMHEHNE MPOBOIHUKOB http://m.edsoo.ru/ff0c32e2
122 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
nenei. [IpaBuna Kupxroda http://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
123 Pemterme saza http:// m.edsoo.LrIu/ffOCBZeZ
124 PaboTa anekTpuueckoro Toka. 3akoH Jxoys bubnuoreka [JOK
—Jlenna http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
125 Pemterme saza http:// m.edsoo.LrIu/ff0c32e2
196 MOoOITHOCTB 3NEKTPUYECKOTO TOKa. TemnnoBas bu6mmoreka [JOK
MOIIHOCTb, BBIJICNIIEMas Ha PE3UCTOPE http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
127 Pemene sana< http:// m.edsoo%u/ffOcSZeZ
128 O/J1C 1 BHyTpeHHEEe CONTPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKA http://m.edsoo.ru/ff0c32e2
129 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubnmuoreka [JOK

BHGKTqueCKOﬁ IS

http://m.edsoo.ru/ff0c32e2
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bubmuoreka [JOK

130 P
CHICHHE a1 http://m.edso0.ru/ff0c32e2
bubmmoreka [{OK
131 M
OHIHOCTL HETORHHIA Toka http://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
132 K
OPOTKOE SaMblkarie http://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
133 K
OHJICHCATOP B IEMHU MOCTOSTHHOTO TOKA htto://m.eds00.ru/Ff0c32e2
bubmmoreka [{OK
134 P
3 clieHHe satat http://m.edsoo.ru/ff0c32e2
135 Pemenue 3agaq nmo reme "IlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" http://m.edsoo.ru/ff0c32e2
136 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" http://m.edsoo.ru/ff0c32e2
137 Pemenue 3agay nmo reme "IlocToSIHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" http://m.edsoo.ru/ff0c32e2
138 O06o00meHre B CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "TIoCTOSTHHBIN ANEKTPUUECKUN TOK" http://m.edsoo.ru/ff0c32e2
139 Kontponpnas padota o teme "IlocTosHHbBIN bubnuoreka [JOK
AJIEKTPUYECKUN TOK" http://m.edsoo.ru/ff0c32e2
DneKTpruYecKas MPOBOJUMOCTh Pa3JIMYHBIX
140 BE eciB DJIEKT E‘ICCKHI/Iﬁ TOK BpMeTaJIJ'IaX bubmmorexa [IOK
HICCTE: P ' http://m.edsoo.ru/ff0c32e2
CBepXIpOBOIUMOCTh
DIEeKTpUYECKUN TOK B pacTBOpax u
141 acryiaBax dJeKTpoJuToB. 3akoHbl Dapanaes bubmmorexa [IOK
P P ' pal http://m.edsoo.ru/ff0c32e2
JUISL SIEKTPOIIH3a
142 OnexTpuueckuil TOK B raszax. [lmazma bubmmorexa LIOK

http://m.edsoo.ru/ff0c32e2
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143 DNEeKTpUYECKU TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
puOOpHI http://m.edsoo.ru/ff0c32e2
144 DNEeKTpUYECKUN TOK B TIOJIYIPOBOIHUKAX bubmuotexa LIOK
http://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
145 [TonmyrpoBOoAHMKOBEIE TPUOOPHI http://m.edsoo.ru/ff0c32e2
@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
LTI TIOCTOSTHHOTO TOKA MPU MTOMOIIH
146 AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX bubnuoreka [IOK
pubopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI http://m.edsoo.ru/ff0c32e2
naboparopueit no ¢pusuke. [Iprumepsl
n3MepeHus (PU3NIECKUX BEIIMUUH TTPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"
®u3nyeCcKni MpakTHUKyM 10 Teme "N3yuenne
147 HEPAaBHOMEPHOTO JABMKEHUS C IEITBIO bubmorexa LOK
. " http://m.edsoo.ru/ff0c32e2
oTIpe/ieNIeHUs MTHOBEHHOM CKOPOCTH
DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
148 MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM bubnuoreka [JOK
IBIDKEHUH 110 HAKJIOHHOU INIOCKOCTU" MIIH http://m.edsoo.ru/ff0c32e2
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU"
Ou3nyecKuil MPakTUKyM IO TEME
149 "N3mepenue yCKOpeHHs CBOOOIHOTO bubnunoreka [JOK
najgeHusa" win "M3yuenue ABuKEHUs Tena, http://m.edsoo.ru/ff0c32e2
OpOILIEHHOTO TOPU30HTAIBHO"
150 ®u3nueckuil NpakTUKyM 1o teme "M3yuenue bubnunoreka [JOK

ABUIKCHUA TECJIa IO OKPYKHOCTH C

http://m.edsoo.ru/ff0c32e2
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IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH IIEPUOAA
06paHleHI/I$I KOHHYECCKOI'O MasiTHHKA OT €TI0
napameTpoB"

151

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHune paBHOJAEMCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHOU
mockoctu" umn "IIpoBepka runoTessl o
HE3aBHCHMOCTHU BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 331aHHOE
paccTOsIHHAE OT €r0 Macchl"

bubmmoreka [IOK
http://m.edsoo.ru/ff0c32e2

152

®u3NYeCKUi IPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarun"
niu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOMN Yepe3
JIErKui OoK"

bu6mmoreka [IOK
http://m.edsoo.ru/ff0c32e2

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIHCHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKIIOHHOW TJIOCKOCTH
C IepeMeHHBIM KO3 (UIIUEHTOM TpeHHs "
win "M3yueHue ABMKEHUS Tpy3a Ha Bally C
TpeHHeM"

bubmuoreka [JOK
http://m.edsoo.ru/ff0c32e2

154

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBH paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BpPALECHUS"

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2
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niu "KoHCTpynpoBaHue KpOHIITEMHOB U
pacuér cwi ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOLIET0
TIJI0IA]Tb OTIOPHI"

155

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenune ummnynbca Tejaa o TOpMO3HOMY
nyru" win "V3mepenue cuibl TSIrd, CKOPOCTH
MOJEINH 3JIEKTPOMOOUIIS 1 MOITHOCTHU CHJIBI
Tarn" win "CpaBHeHHE U3MEHEHUS UMITyJIbCca
TeJa ¢ UMITYJIbCOM CHUJIBI" WU
"UccnenoBanue cCoOXpaHEHHS UMITYJIbCA TTPU
yOpyrom B3aumoiericteun” uim "M3mepenue
KMHETUYECKOM 3HEPruu Tejia o TOPMO3HOMY

n

ITyTH

bubmmoreka [{OK
http://m.edsoo.ru/ff0c32e2

156

®u3nyecKuil MpakTHUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO Mpoiiecca (PeKOMEHI0BaHO
WCIIOJIb30BaHKe U(PoBoi JabopaTopun)"
uiu "M3ydeHne n30XopHoro mnpoiiecca’ uiu
"N3yuenne n3obapHOTo mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUS"

bu6mmoreka [IOK
http://m.edsoo.ru/ff0c32e2

157

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yaenbHOM TeIoEMKOCTU WIH
"UccnenoBanue mporecca OCThIBaHUS
BerecTsa" win "HcciieqoBanne aqnadaTtHoro
npouecca" unu "M3yueHne B3auMOCBsI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTICHUS
JKUaKocTen"

bubnuoreka [JOK
http://m.edsoo.ru/ff0c32e2

158

duznyeckuil NpakTuKyM 1o teme "M3ydyenne

bu6mmoreka [JOK
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3aKOHOMEPHOCTEN HCTIapeHUs JKUAKOCTENH"
niu "M3Mepenue yaeiabHOU TEIIoThl
I1aBsieHus abaa" uinm "M3ydyeHue cBONCTB
HachlleHHBIX MapoB" uin "M3mepenue
a0COJIIOTHON BIQXXHOCTH BO3IyXa M OLIEHKA
Macchl 1apoB B nomerenun". Msmepenne
K03 puImenTa moBEpXHOCTHOTO HATSKEHUS

http://m.edsoo.ru/ff0c32e2

159

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGnroienue npeBparieHust SHEPTruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroanona’ wim "M3ydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpIKAILIEH
KoHAeHcaTop" mwin "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAIPSLKEHUS) TIpU
[IOCJIE0BATEIBHOM COETMHEHUH
KOHAEHCATOPOB"

bu6mmoreka [IOK
http://m.edsoo.ru/ff0c32e2

160

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre CMEMIAHHOTO COEINHEHMUS
pe3ucropoB win "M3MepeHue yeapHoro
CONIPOTHUBIICHHUS MPOBOJHUKOB" WIIH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKESHUS JUTS JIAaMITbl HaKaJInBaHUs"

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2

161

Ou3nyecKuil MPakTUKyM 10 TEME
"Habnronenune anmekTpoiaunsa" uim
"N3mepenue 3apsiga 0JJHOBAJICHTHOTO HOHA"
nnu "HccieqoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3IUCTOPA OT
temneparypsl" uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKU auoaa"

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2
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PesepBHelii ypok. O600IIeHNE 1

. Bubmmoreka IIOK
162 CHCTEMATHU3AIIUA 3HAHUH 10 TEME 3
v — http://m.edsoo.ru/ff0c32e2
PesepBHeIit ypok. O600IICHNE 1
. bubanorexa IIOK
163 CHCTEMATH3ALMS 3HAHUI [0 TEME o
" umavmxa" http://m.edsoo.ru/ff0c32e2
PesepBubiit ypok. O60011eHNE 1
. bubanorexa IIOK
164 cucreMarusanysa 3HaHui o teme "Cratuka 8
eproro Tena" http://m.edso0.ru/ff0c32e2
TB
PesepBurrii ypok. O000111€HIE U
165 CHCTIe)MaTHSZEHﬂ 3HAHUHN 110 TeMe "3aKOHBI bubmorexa LOK
COXPAHEHHA B MeXaHHKe" http://m.edsoo.ru/ff0c32e2
PesepBurrii ypok. O000111€HIE U
166 CI/ICTEMEITI/ISZEI/IH 3HaHui 110 TeMe "OCHOBBI bubmorexa HOK
. http://m.edsoo.ru/ff0c32e2
MOJIEKYJISIPHO-KUHETUYECKOM Teopun"
PesepBuEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
167 CUCTEMATHU3ALNA 3HAHUH 10 TEME
" " http://m.edsoo.ru/ff0c32e2
Tepmonnnamuka. TennoBbie MaTuHbI
PesepBubIit ypok. O6001IeHNE 1
168 CHCTEMAaTH3alMs 3HAHUH 10 TeMe bubnmuoreka [JOK
"ArperatHbie cOCTOSAHMS BellecTBa. Da3zoBbie http://m.edsoo.ru/ff0c32e2
nepexonl"
PesepBublit ypok. O6001IeHE U
. bubnunoreka IIOK
169 CHCTEMATHU3AaIUs 3HAHUI 10 TEME 1
" " http://m.edsoo.ru/ff0c32e2
DNEKTPUUYECKOE MOJIE
PesepBurlii ypok. O00011I€HIE U
P P N bubnmuoreka [JOK
170 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME

"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

http://m.edsoo.ru/ff0c32e2
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PesepBHelii ypok. O600IIeHNE 1

bub6mmoreka [{OK

171 i "T 1
cucreMaTrusanus 3H"aHI/II/I 1o reme "Toku B http://m. edsoo.ru/Ff0c32e2
Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 171 46



http://m.edsoo.ru/ff0c32e2

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHutHoe moJjie 1 bubmorexa HOK
POBOA ' ’ http://m.edsoo.ru/ff0c32e2
I'unore3a Ammnepa
Bektop marautHON ngayknuu. ITpuHnmn
2 cVIIe 111)031/1111/11/1 MaFHI/ITJII-szX noneﬁp .HIjIlHI/II/I 1 bubmorexa LOK
YHepHost ' http://m.edso00.ru/ff0c32e2
MarHUTHON WMHIYKITUU
3 MarauTHO€ 10Jie TPOBOJHUKA ¢ TOKOM. OTBIT 1 bubmuorexa [JOK
Opcrena http://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
4 Cuna A & 1
11 AAMIIEpa, e¢ HATIpaBIICHIE 1 MOAYIT http://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
5 Pemenue 1 1
HHeHHe salat http://m.edsoo.ru/ff0c32e2
[Ipumenenue 3akoHa Amriepa. bubnuoreka [JOK
6 1
DIEeKTPOU3MEPUTEILHBIE TTPHOOPHI http://m.edsoo.ru/ff0c32e2
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
bubnuoreka [JOK
8 P 1 1
CHICHHE sakad http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
9 Pa6 JL 1
a00Ta CIIHL Joperd http://m.edsoo.ru/ff0c32e2
10 Pemenue 3amau 1 1
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1 MarunuTHO€ 10Jie B BEILIECTBE. bubnmoreka [JOK
deppoMarHeTuky, rnapa- U IMaMarHeTuKu http://m.edsoo.ru/ff0c32e2
12 OcHOBHBIE CBOMCTBA (PepPOMArHETUKOB. bubnuorexa [JOK
[Tpumenenne heppoMarHeTHKOB http://m.edsoo.ru/ff0c32e2
13 Pemrenue 3agau mo reme "MaruutHoe mose"
14 Pemenue 3agau mo reme "MaruuTtHoe mose"
15 SIBIIeHME DIEKTPOMArHUTHOW HHAYKIIUH. bubmmoreka [{OK
[ToToK BEKTOpa MarHUTHOM MHIYKIIUU http://m.edsoo0.ru/ff0c32e2
16 S1C uHIYKITUN
17 3aKOH AMEKTPOMATHUTHON UHIAYKIIUH bubmuorexa [JOK
®Papanes http://m.edsoo0.ru/ff0c32e2
bubmuorexa [JOK
18 Buxpeoe anektpuueckoe nosie. Toku @yko http://m.e dsoo.LrIu 1F10c3262
19 OJIC uHAYKINH B ABMOKYIIUXCS TIPOBOTHUKAX Et?ﬁ;ﬁfﬁg:joﬁlsg 0c3262
20 Pemtenue 3amay
bubmuoreka [JOK
21 Hpasito Jenua http:// m.edsoo.LrIu/ff0c32e2
29 NupyktuBHOCTH. Karylika MHIYKTUBHOCTH B bubnuoreka [JOK
€U HOCTOSIHHOTO TOKa http://m.edsoo.ru/ff0c32e2
23 SBnenne camonnaykuuu. I1C bubnuoreka [IOK
CaMOMHIYKIINU http://m.edsoo.ru/ff0c32e2
24 DHeprus MarHUTHOTO TOJISL KaTYLIKU C TOKOM. bubnunoreka [JOK
DIEKTPOMarHuTHOE I0JIe http://m.edsoo.ru/ff0c32e2
25 Pewrenue 3apau
26 O06o01IeHre U cucTeMaTr3arus 3HaHUH 110 bubnmuoreka [JOK

TeMe "DnexkTpoauHaMuKa'"

http://m.edsoo.ru/ff0c32e2
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KonTtposneHas paboTa o teme

bubmuoreka [JOK

21 "DnexkTpoauHaMuka" http://m.edsoo.ru/ff0c32e2
28 Konebarenpras cucrema. CBOOO HBIE
Kosnebanus. ['apMoHUUYECcKUe KOJIeOaH s
29 KunemaTtuueckoe u JIMHAMHUYECKOE OTTMCAHHUE bubmmoreka [{OK
KOJICOATCIIbHBIX JIBUKCHUN http://m.edsoo.ru/ff0c32e2
DHepreTuveckoe onucanue. BeiBos
30 JTUHAMUYECKOTO ONTMCAHUS TAPMOHUYECKHUX bubmmoreka [{OK
KOJIeOaHUU U3 UX SHEPreTHYECKOro U http://m.edsoo0.ru/ff0c32e2
KHHEMAaTHYECKOTO OMHUCAHUS
. bubmuorexa [JOK
31 AMIIHTY A 1 pasa koxebanuil http://m.edsoo.ru/ff0c32e2
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI
32 MaTeMaTHdeckoro mastHuka. [lepuos bubmorexa LOK
. http://m.edsoo.ru/ff0c32e2
CBOOOJTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKa
33 3aryxaroniue KojeOanus. BeiHyXIeHHbIC bubnuoreka [JOK
koJiebanus1. Pesonanc http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
34 ABTOKOICOHHS http://m.edsoo.ru/ff0c32e2
35 Pemtenue 3amay
36 Ypok-koHpepennus "MexaHuueckue bubnunoreka [JOK
KoJieOaHusl B My3bIKAJIbHBIX HHCTPYMEHTaXx" http://m.edsoo.ru/ff0c32e2
37 O06o01IeHne 1 cucTeMaTu3alus 3HaHu| 1o
TeMe "MexaHudeckue KoneOanus"
38 DNeKTPOMAarHUTHBIE KOJICOaHHUS. bubnunoreka [JOK

KonebarenbHbIi KOHTYD

http://m.edsoo.ru/ff0c32e2
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®opmyna Tomcona. CBsi3b aMILTUTY b

39 3apsia KOHJIEHCATOPa C AMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE
40 3aKoH COXpaHEHUs SHEPTHH B UI€ATbLHOM bubnuorexa [JOK
KoJIe0aTeIbHOM KOHTYPE http://m.edsoo.ru/ff0c32e2
3aryxarlne JeKTPOMArHUTHBIC KOJIeOaHusI.
41 Briny:xaeHHEIE DIIEKTPOMArHUTHEBIC bubmmorexa LHOK
YK p http://m.edsoo.ru/ff0c32e2
KoJieOanus
42 [Tepemennsblii TOK. Pe3ucTop u KoOHAEHCATOP B bubnuorexa [JOK
LIETIA TIEPEMEHHOTO TOKa http://m.edsoo.ru/ff0c32e2
43 Karynika nHIyKTHBHOCTH B LIENH bubnuoreka [IOK
MEPEMEHHOTO TOKa http://m.edsoo.ru/ff0c32e2
m 3akoHn OMa JyTst SJIEKTPUUECKON 1IeTTH bubmuorexa [JOK
MEPEMEHHOTO TOKa http://m.edsoo.ru/ff0c32e2
MOoIIHOCTh NEPEMEHHOTO TOKA.
45 AMIUINTYIHOE ¥ NEUCTBYIOIIEE 3HAUCHUE bubmorexa LOK
Y o http://m.edsoo.ru/ff0c32e2
CHWJIBI TOKA W HAIIPSDKEHUS
46 Pe3onanc B 3JIEKTpUUYECKON LIEMTU Eubmorexa HOK
P http://m.edsoo.ru/ff0c32e2
47 Pemtenue 3amay
Wneanpubiii Tpanchopmatop. IIpon3ssoactso,
48 nepenada u rnorpediieHue IeKTPHIECKOI Bubmorexa OK
p P P http://m.edsoo.ru/ff0c32e2
SHEPrUu
DKOJIOTHYECKHE PUCKHU IIPH ITPOU3BOJICTBE
49 a7eKTposHepru. KyapTypa HCIIoIb30BaHus bubmmorexa LOK
p pritit. BYIRTYP . http://m.edsoo.ru/ff0c32e2
AIIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
50 Pemenue 3amau
51 Pemenue 3amau
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59 O06o001IeHre U cucTeMaTu3aus 3HaHUN 110 bubmuorexa [IOK
TeMe "DIeKTpOMarHuTHbIEe Kojaebanus" http://m.edsoo.ru/ff0c32e2
53 MexaHnueckre BOJHbI. XapaKTEPUCTUKU bubnuorexa [JOK
MEXaHUYECKHUX BOJIH http://m.edsoo.ru/ff0c32e2
o4 CBoiiCcTBa MEXaHMYECKUX BOJIH bubmorexa HOK
http://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
55 3Byk. XapakTepuc 3ByKa
BYI. AApaKTCPHCTHIN 3BYK http://m.edsoo0.ru/ff0c32e2
56 Wndpa3syk u ynprpassyk. lllymosoe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl http://m.edsoo.ru/ff0c32e2
57 Pemenue 3agau
DJIEKTPOMAarHuTHbHIE BOJIHBI. M3myueHue bubmuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH http://m.edsoo.ru/ff0c32e2
59 DHeprus AMEeKTPOMarHuTHBIX BOJIH. CBOMCTBA bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH http://m.edsoo.ru/ff0c32e2
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 31eKTPOMarHuTHHIX BOJIH B Bubmmorexa [IOK
P P http://m.edsoo.ru/ff0c32e2
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
61 Pf I/IOL.]['IOKa I:/I;IH DnexT OMaFHI/ITHf[)e Bubmuorexa LIOK
8 oL p . http://m.edsoo.ru/ff0c32e2
3arpsi3HEHUE OKPYKaIOIIEeH Cpe/ibl
62 KontponbHas padota no teme "Kosebanus u
BOJIHBI"
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnunoreka [JOK
pacIpoCTpaHeHHs CBETa http://m.edsoo.ru/ff0c32e2
64 Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA bubnuoreka [IOK
MPSMOJIMHENHOIO PACIIPOCTPAHEHMS CBETa http://m.edsoo.ru/ff0c32e2
65 Ortpaxenue csera. [1nockoe 3epkaio. bubnuoreka [IOK
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Codepuueckoe 3epKaio

http://m.edsoo.ru/ff0c32e2

[Ipenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEIILHBIN ITOKa3aTelb MPETIOMIICHHSL.

bubmmoreka [{OK

66 ITonuoe BHyUTpeHHee OTpaKeHHE. htto://m.eds00.ru/Ff0c32e2
[IpenenbHbINA yroJ MOJHOTO BHYTPEHHETO
OTPaKECHUS
67 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
OTPAKEHHUS U NPEIOMIICHUS CBETA http://m.edso0.ru/ff0c32e2
68 Xon myder B mpusMe. Jlucnepeus cera. bubnuorexa [JOK
CnoxHbIi cocTaB Oemoro ceera. Llper http://m.edsoo.ru/ff0c32e2
69 JInnzel. DOKyCHOE pacCTOSIHUE U ONITHYECKas bubmuorexa [JOK
CHUJIa JIUH3BI http://m.edsoo0.ru/ff0c32e2
70 [TocTpoenne n3o0pakeHUM B IMH3aX U UX bubmuorexa [JOK
cUCTEMax. YBEINYECHHE JINH3bI http://m.edsoo.ru/ff0c32e2
Pemenue 3a1ay Ha mocTpoeHue
71 n300pakeHUH, TOTy4aeMbIX C IIOMOIIIHIO bubmorexa IOK
http://m.edso0.ru/ff0c32e2
JIUH3
72 I'1a3 xak ontuyeckas cucrema bubmorexa HOK
http://m.edsoo.ru/ff0c32e2
73 Pemenue 3agau. [Ipenenbl npuMeHMMOCTH bubnuoreka [JOK
reoOMETPUUYECKON ONITUKHI http://m.edsoo.ru/ff0c32e2
74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs bubmmorexa [IOK
http://m.edsoo.ru/ff0c32e2
bubnuoreka [JOK
7 Jlicriepeis caeta http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
76 Hurepeperuuns caera http://m.edsoo.ru/ff0c32e2
77 KorepeHnTHble HICTOYHUKHU. Y CIOBUS
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HaOJII0IEHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau bubmmorexa [IOK
http://m.edsoo.ru/ff0c32e2
79 [Tpumenenne naTEpHEepeHIINN
bubmmoreka [{OK
80 Jladppaicuus ceera http:// m.edsooT_r[u/ﬁOc32e2
81 JudpakuroHHas pemeéTka. Y cioBue
HaOIIOJICHUS TJIaBHBIX MAaKCUMYMOB
bubmmoreka [{OK
82 Pemterme sazat http:// m.edsooT_rIu/ffOC32e2
83 [TortepeunocTts cBeTOBBIX BOJH. [lomspusanus bubnuoreka [IOK
CBeTa http://m.edsoo.ru/ff0c32e2
bubmoreka [IOK
84 Pemterme saza http:// m.edsoo.LrIu/ffOc32e2
85 CBETOBBIC SIBJICHUS B IPUPOJIC bubmorexa IOK
http://m.edsoo.ru/ff0c32e2
86 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 bubnuorexa [JOK
teme "OnTtuka" http://m.edsoo.ru/ff0c32e2
87 KontponbHas padoTa nmo teme «OnTuka» fggﬁﬁ?;:ﬁoﬁlsgoc 3262
['paHMIIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JJICKTPOIUHAMUKH bubmmorexa [IOK
http://m.edsoo.ru/ff0c32e2
MIPUHIIATI OTHOCHTEILHOCTH
89 [TocTynaTel cienuanbHON TEOpUN bubmuoreka [JOK
OTHOCUTEIBHOCTH http://m.edsoo.ru/ff0c32e2
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAI.
90 ngo6gasoBaHm HolljoeHua. YCHOBI/I: Bubmorexa LIOK

NPpUYHUHHOCTH. OTHOCHUTEIIBHOCTD

http://m.edsoo.ru/ff0c32e2
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OJHOBPCMCHHOCTHU. 3aMCIIJICHI/Ie BPCMCHH U
COKpallCHUC JTJINHbI

01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHUILIbI http://m.edsoo.ru/ff0c32e2
92 CBs13b MacChI C SHEPTUEH U UMITYJIbCOM bubnuorexa [JOK
PENATUBUCTCKON YacTULIbl. DHEPTUS MOKOS http://m.edsoo.ru/ff0c32e2
93 PaBHOBeCHOE TEIUIOBOE U3TyYEHUE bubmorexa HOK
i http://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
4 B
o 3axon cuewenns Buna http://m.edsoo.ru/ff0c32e2
bu6moreka [IOK
r M. I1 . D
95 UI0TEe3a JaHKa 0 KBaHTaX. POTOHBI htto://m.eds00.ru/Ff0c32e2
bu6moreka [IOK
96 2
HEPIHA 1 HMITYIIEC QOTOHa http://m.edsoo.ru/ff0c32e2
97 ®dotorpdext. OnwiTel A. I'. CroneTona. bubnuoreka [IOK
3akonsl potorddexra http://m.edsoo.ru/ff0c32e2
08 VYpasuenue DitHmTeitHa 11 GoTodddekra. bubnuorexa [JOK
"Kpacnas rpanuna" ¢potoaddekra http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
99 .0 IT. H. JIe6
flapnienue caeTa. OnbITEL coenesa http://m.edsoo.ru/ff0c32e2
100 BonHOBBIC CBOMiCTBA YaCTHII bubmorexa HOK
http://m.edsoo.ru/ff0c32e2
Boansl ge bpoiins. JJnvunaa BoaHbI ae bpoiins
101 u a3MeHLI Op6J'IaCTI/IIJ['IOKaJII/I3a I/II/II[ ’ bubmorexa HOK
P P N t http://m.edsoo.ru/ff0c32e2
JBUKYIIEHCS YaCTUIIBI
102 KopnyckynsipHO-BOJTHOBOH Ayain3m bubmorexa HOK
PHyCKyIip Y http://m.edsoo.ru/ff0c32e2
103 Judpaxiys 377eKTPOHOB Ha KpUCTaJIaxX bubnuoreka [IOK
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Crnenuduka u3MepeHuii B MUKPOMHPE.

104 CoOOTHOIICHHS HEONPEACIEHHOCTEH bubmorexa [TOK
N P http://m.edsoo.ru/ff0c32e2
Ieiizenbepra
bubmmoreka [{OK
105 P
CIICHHE rpaQUHeCKiX 3azat http://m.edsoo.ru/ff0c32e2
106 Pemenue pacu€éTHBIX 33129
107 Kontponbnas padoTa mo temam: "OCHOBBI
CTQ", "KoprycKkysipHO-BOJTHOBOM ayanu3m"
108 OTMBITHI 1O UCCIIEIOBAHHUIO CTPOCHHUS aToMa. bubmuorexa [JOK
[Inanerapnas monens aroma Pesepdopna http://m.edsoo0.ru/ff0c32e2
bu6moreka [IOK
109 I1 b
OCTyTathl bopa http://m.edsoo.ru/ff0c32e2
Bunpsl cnektpoB. CrieKTp YpOBHEH SHEPTUU bubnuoreka [JOK
110
aToMa BOJIOPOJa http://m.edsoo.ru/ff0c32e2
111 CrHoHTaHHOE U BBIHYXIECHHOE U3ITy4CHHE bubmuorexa [JOK
CBeTa http://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
112 JI
asep http://m.edsoo.ru/ff0c32e2
Hyxknonnas monens sapa ['eiizenoepra-
113 I/I}B/IE:HGHKO 3a i{l u MEECOBoe ‘{I/ICJ'I(I: sapa bubmorexa [IOK
- JapAA Apa. http://m.edsoo.ru/ff0c32e2
H3oTonbl. PagnoakTHBHOCTh
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa
114 MOHMU3UPYIOLIEro u3ilyueHus. Biausuue bubnuoreka [IOK
PaaOaKTUBHOCTH HA KUBBIE OPraHU3MBI. http://m.edsoo.ru/ff0c32e2
Jo3umerpus
115 DHeprus CBA31 HYKJIOHOB B sjipe. SnepHble bubnuoreka [JOK

cuiibl. JleexT Maccel sapa. SnepHbie

http://m.edsoo.ru/ff0c32e2
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peakuuu. Snepusie peakropsl. [Ipobiemsbr
YIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIACPHOM
SHEPreTUKHU

116

MeTo1bl perucTpalnuu U UCCiaea0BaHUs
3JIEMEHTapHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-TinrooHHas MOJENb afpOHOB

117

®wu3suka 3a npenenaMmu CTaHIAPTHOW MOJIETH.
TémHasa Marepus U TEMHAsI SHEPTUSL.
EnuncTBO (hm3mueckoit KapTHHBI MUpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

bu6moreka [IOK
http://m.edsoo.ru/ff0c32e2

119

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

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2

121

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

bubnuoreka [JOK
http://m.edsoo.ru/ff0c32e2

122

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

bubmuoreka [JOK
http://m.edsoo.ru/ff0c32e2

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2
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CBETUMOCTB"

124 3Be3/1bI TJIABHOM MOCIIEI0BATEILHOCTH buomorexa LIOK
http://m.edsoo.ru/ff0c32e2
Buyrpennee crtpoenune 38E31. COBpeMeHHbIE

125 MPEJICTABICHUS O MTPOUCXOKICHUHU U bubnuorexa [JOK
sBosroniy CosHIa U 3B€37. DTarlbl )KU3HU http://m.edsoo.ru/ff0c32e2
3BE3]

126 Mneunsiii [Iyre — Hama 'amaktuka. Tunst bubnuorexa [JOK
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK http://m.edso0.ru/ff0c32e2
Bcenennas. Pacimpenne Beenennoit. 3akon BuGmrorexa LOK

127 Xabb6ma. Teopus bonbioro B3psiBa. htto://m. edso.ru/ff0c32e2
PennkroBoe n3nyuenne

128 Macmrabnas ctpykrypa Beenennoii. bubnuoreka [IOK
MeraranakTuka http://m.edso0.ru/ff0c32e2

N bu6mmoreka [IOK

129 Hepeménnbie mpo6iieMbl aCTpOHOMHUHT htto://m.edsoo.ru/ff0c32e2
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariUTHOI'O I10JIS

130 MOCTOSIHHBIX MarauToB" unu "McciaenoBanue bubnmuorexka [JOK
CBOMWCTB (peppOMArHeTHKOB" HIIN http://m.edsoo.ru/ff0c32e2
"UccneqoBanue AeHCTBUS IIOCTOSHHOTO
MAarHuTa Ha pamMKy ¢ TOKOM"

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
131 3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa" Bubmmorexa LIOK
" . http://m.edsoo.ru/ff0c32e2
iy "OnpeneneHne MarHUTHOM MHIYKIIUU Ha
OCHOBE U3MEpEHMsI cUiIbl Amnepa”
132 @u3nYeCKUil MPAKTUKYM IO TEME Bubmorexa LIOK

http://m.edsoo.ru/ff0c32e2
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"UccnenoBanue sBIICHUS 3JIEKTPOMArHUTHOM
uHaykuu" win "OnpeaeneHue MHAYKIUNA
BUXPEBOI0 MarHUTHOTO NOJs"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"

bubmmorexa [{OK

133
win "COopka MOJCTH 3JIEKTPOMATrHUTHOTO http://m.edsoo.ru/ff0c32e2
reHeparopa"

@uU3NYECKUI IPAKTUKYM I10 TEME
" . bubnuorexa [JOK
134 N3mepenue neproga cBOOOTHBIX KOJICOAHMI
| http://m.edsoo0.ru/ff0c32e2
HUTSIHOTO W MPY>KWUHHOTO MasiTHUKOB
®u3N4eCKUil IPAKTUKYM IO TEME
" bubmuorexa [JOK
135 [IpeoGpa3oBaHue sHEPruu B NPY>KUHHOM
. http://m.edsoo.ru/ff0c32e2
MasITHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes

136 OCJIEIOBATEIbHO COCTUHEHHEIE bu6mmoreka [IOK
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WiIH http://m.edsoo.ru/ff0c32e2
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIETIH IEPEMEHHOT0 TOKa"

137 du3nyecKui MpakTUKyM 10 Teme "N3yuenue bubnuoreka [JOK
MapaMeTpOB 3ByKOBOW BOJIHBI" http://m.edsoo.ru/ff0c32e2
Ou3nyecKuil MPakTUKyM 10 TEME

138 "M3mepenue nokazaresisi IpeJoMICHUS bubnnoreka [JOK
crexna" win "l[lomydyenue n3o0pakeHus B http://m.edsoo.ru/ff0c32e2
CUCTEMeE U3 IJIOCKOTO 3epKajia v JTUH3bI"

Du3NYEeCKUN PAKTUKYM I10 TEME
139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO bubnunoreka [JOK

paccTosiHMsI OT BellecTBa (Ha mpumepe
KUIKUX TuH3)" 1w "U3mepenue GpokycHOro

http://m.edsoo.ru/ff0c32e2
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paccTosiHUS PacCEeMBAIOIIMX JIHH3"

140

DuU3NYECKUH IIPAKTUKYM 110 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHINH
U NoJIipu3anuu ceera”

bubmmoreka [{OK
http://m.edsoo.ru/ff0c32e2

141

PuU3NYECKUH IPAKTUKYM 110 TEME
"OnpeneneHye UMITYJIbca U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue nocrosHHOM [1nanka Ha ocHOBE
uccnenaoanus poroddpdexra" wim
"HccmeqoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOMO OT HapsHKeHUs "

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

bu6mmoreka [IOK
http://m.edsoo.ru/ff0c32e2

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BaHUEM Jo3uMeTpa” win "N3yuenne
MOTJIONIEHUs 6eTa-4acTUll aTfOMUHIEM"

bu6mmoreka [JOK
http://m.edsoo.ru/ff0c32e2

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNieHus TOJ0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOTo MOMYIIApHs U SIPKHE
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3BE3b1" win "HabroneHus B TeIecKor
JlyHbl, TUIAHET, TYMAHHOCTEW U 3BE3JHBIX
CKOTIeHU "

O06001IeHKE U cCUCTEMATU3ALMS 3HAaHUN. PoJib
(DM3HKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,

bubmmorexa [{OK

146 TEXHOJIOTHYECKOM, COITMAIILHON M STUYECKOM http://m.edsoo.ru/ff0c32e2

cdhepax IesTeTbHOCTH YeJIOBEKa

O06o06menre u cucTeMaTu3alys 3Hanui. Poib
147 1 MeCTO (PU3UKHU U aCTPOHOMUH B brmmorexa [TOK

N . http://m.edsoo.ru/ff0c32e2

COBPEMEHHOU Hay4YHOU KapTHHE MUpPA

O06o0meHre u cucTeMaTH3alys 3Hanui. Poib

(dusnyeckoit Teopur B GOPMHPOBAHUH
148 MIPEACTABICHUH 0 PU3NIECKON KapTHHE MUPa, bubmuorexa [JOK

MecTO (PM3UYECKOM KapTHHBI MUpa B 00IIIEM http://m.edsoo.ru/ff0c32e2

PSAIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX

MPEJICTaBICHUN O IPUPOJIE
149 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK

teme "Kunematuka" http://m.edsoo.ru/ff0c32e2
150 O0o001IeHNEe B CUCTEMAaTH3alMs 3HAHUH 10 bubmuoreka [JOK

teme "Kunematuka" http://m.edsoo.ru/ff0c32e2
151 O0o00mIeHNEe B CHCTEMATH3alKs 3HAHUH 110 bubmuoreka [JOK

teme "Ilunamuka" http://m.edsoo.ru/ff0c32e2
152 O000111eHHE U cCUCTEMATH3AIMsI 3HAHUH 110 bu6mmoreka [JOK

teme "CraTuka TBepi0ro Tena" http://m.edsoo.ru/ff0c32e2
153 O06o0meHre U cucTeMaTru3alus 3HaH|H 110 bubmuoreka [JOK

TeMe "3aKOHBI COXpaHEHUS B MEXaHUKe" http://m.edsoo.ru/ff0c32e2
154 O06o01IeHre U cucTeMaTr3aIus 3HaHUH 110

Teme "OCHOBBI MOJIEKYIISIPHO-KHHETHYECKON
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teopun"

O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

155 n "
teme "TepmonnHamuka. TernnoBbie MallMHbI
O0o01IeHre 1 cucTeMaTru3anus 3HaHU! 110 B OK
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. nbsmorexa L
(dasosIe mepexom” http://m.edsoo.ru/ff0c32e2
157 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnnorexa [JOK
Teme "DiekTpuieckoe nose" http://m.edsoo.ru/ff0c32e2
158 O06o01enre 1 cucTeMaTr3alus 3HaHu 110 bubnuoreka [JOK
teMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK" http://m.edsoo0.ru/ff0c32e2
159 O06o01enre U cucTeMaTru3aIus 3HaHUH 110 bubmuorexa [JOK
teMe ""Toku B pa3nuyHbIX cpenax” http://m.edsoo0.ru/ff0c32e2
160 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o bubnuoreka [IOK
TeMe "MarauTtHoe nose" http://m.edso0.ru/ff0c32e2
Peseprubiit ypok. O6001IeHNE 1
161 CUCTEMATHU3ALINA 3HAHUH I10 TEME EtT@/IIHOTgKa H?fl]fo 3262
://m.edsoo.ru/ff0c32e
"OnekTpoMarHuTHas UHAYKIUA" D
PesepBubiit ypok. O6001IeHNE U
162 CUCTEMATHU3ALNA 3HAHUN I10 TEME Eubmorexa HOK
"MexamecKkie KoneOamis" http://m.edsoo.ru/ff0c32e2
PesepBuslit ypok. O600mIeHE U
163 CUCTEMATH3alHA 3HAHUN 10 TEME ];tlf@;/HOTgKa Holfl]fo 326
://m.edsoo.ru/ff0c32e
"DneKkTpoMarHuTHbIe KoneOaHus" :
PesepBusiit ypok. O600mIeHE U
164 CHCTEMAaTH3alMs 3HAaHUH 10 TeMe bu6mmoreka [JOK
"MexaHn4ecKue 1 3JIEKTPOMArHUTHBIE http://m.edsoo.ru/ff0c32e2
BOJIHBI"
165 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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cucreMaru3anus 3Hanuii mo reme "Onruka"

http://m.edsoo.ru/ff0c32e2

PesepBueiii ypok. O600IIeHNE 1

. " bubmmoreka [{OK
166 cucreMarus3anus 3Hanui 1o teme "OCHOBEI 1
| http://m.edsoo.ru/ff0c32e2
CTO
PesepBHrlil ypok. O600111€HIE U
P P . bubnuorexa [JOK
167 CHUCTEMATU3alU 3HAaHNUU 110 TEME 1
" . " http://m.edsoo.ru/ff0c32e2
KopnyckysipHO-BOJTHOBOW AyaJIi3M
Pesepsusblii ypok. O000IIIEHNE U
P P ill " bubmmoreka [{OK
168 cUCTEMATHU3AlUA 3HaHUM 110 Teme "Pusuka 1
. http://m.edsoo.ru/ff0c32e2
aroMa
PesepBuelil ypok. O000IIIEHNE U
169 CHCTIe)MaTHSZEHﬂ 3HaHPII>I'III o teme "Ouzuka 1 bubmorexa LOK
| http://m.edsoo.ru/ff0c32e2
ATOMHOTO SIpa M 3JIEMEHTAPHBIX YaCTHI]
PesepBHsblil ypok. O000IIIEHNE U
P P EII " bu6mmoreka [IOK
170 CUCTEMATHU3AINA 3HAHUH 110 TeMe " DIIEeMEHTHI 1
" http://m.edsoo.ru/ff0c32e2
acTpopU3UKH
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 170 28
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka. Mexanunka, 10 knacc/ Maxkumies I'.51., Cunsgkos A.3., O01IecTBO ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «IIpocBenienne»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO0I11eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAy;
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienue»

» Guszuka. Dnekrpoaunamuka, 10-11 knaccsl/ Msikumes I'.5., CunskoB A.3.,
OO6111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AkuimoHepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Ontuka. KBanToBas gusuka, 11 kinacc/ Makumies I'.5., Cunsiko A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» ®usuka. Kosmebanus u Bonnsl, 11 xirace/ Makumes I'.51., Cunasikos A.3.,
OO611ecTBO C OTPAaHMYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AKnimoHepHoe
obmectBo «M3marensctBO «IIpocBemnienue
CoOopnuk 3ana4 no ¢usmke. 10-11 kmaccrl: mocodue M ydanuxcs
o011e00pazoBaTeIbHBIX YUPEKACHHA: 0a30BbIN U TpodmbHBIN ypoBHU/ H.A.

[Tapdentrena. - M.: IIpocBemenue, 2020

METOANYECKHE MATEPHAJIbBI JJIs1 YUUTEJIA



1. ®uszuka. KOHCTPYKTOp CaMOCTOSITENBHBIX U KOHTPOJIBHBIX padoT. 10-11
KJIACChI: Mocodue s yuuteneil odeo0pa3zoBaTenbHbIX yupexaenuit/ C.M.
AnpgpromeukuH, A.C. Cnyxaesckuil. - M.: [Ipocsemenue, 2021.

2. ®usuka. [loypounsie paspadorku 10 kinacc: mocodbue st
ob1eo6pazoBarenbHbix opranuzanuii/ F0.A. Caypos. - M.: IIpocsemienue, 2020.
3. ®usuka. [loypounsie pazpadbotku 10-11 kiacc: mocobue s
o01reo0pazoBaTeIbHbIX OpraHu3alnii: 0a30BbIl U yrayOaeHHbI ypoBHH/ FO.A.
Caypos. - M.: IIpocsemienue, 2019.

4. Coopnuk 3amau o gusuke: 10-11 xmacceer / O.U. I'pomuesa. - M.:
H3narensctBO "DKk3amen", 2019.

5. TemaTudeckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paOOTHI MO pusuke. 11
kiacce / O.W. I'pomrieBa - M.: M3gatensctBo "Dk3amen", 2019.

6. KauectBennbie 3a1aun no pusuke B cpeauedt mkoine. [locobue g yuureneit /

M.E. Tynpuunckuii. - M.: [IpocBemienue, 2021.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bu6bmuoreka [JOK

http://m.edsoo.ru/7f41bf72

2. Enunas xomnekuus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

3. OtkpbiTas pusnka



http://www.physics.ru/courses/op25part2/design/index.htm

4. Tazera "1 cenTsa0ps": MaTepuabl o PpU3MKe

http://1september.ru/

5. @ectuBanb negarornyeckux uaen "OTKpBITBIA ypoK"
http://festival.1september.ru/

6. dusznka.ru

http://www.fizika.ru

7. KM- mkona

http://www.km-school.ru

8. Camast Oosnblinas anekTpoHHast Oubnanoreka Pynera. [Touck KHUT U *KypHAIOB

http://bookfi.org/
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