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HOACHUTEJIBHAA 3AIIMCKA

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

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

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

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

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

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

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHuI0 (PU3UKKA Ha YIIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. [IIKoapHbIN Kypc QU3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpENeNnuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyarouierocs, B (pOpMHUpPOBaHUE YMEHHM MPUMEHSTHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

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

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

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 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
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenM, aJeKBaTHON YCIOBHAM 3aJayd, B TOM 4YHCIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

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

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U IMPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

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

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

[lpennaraemerii B mporpamMme mo ¢GU3MKE TMepeueHb JTabOpaTOPHBIX H
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIJEPKXAHUE OBYUEHUA
10 KUIIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®uszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHbslii MeToa O3HaHUS U
METO/IbI UCCJICIOBAHUS (PU3UUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBbIE U IU(pPOBHIE
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHud  pusznueckux  BeauuyuH  (abcosfoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO, HWJealbHas KUIAKOCTb, HJACAIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHs.

Pons u mecto dusuku B GOpMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHHBI
MUpa, B MPAKTHYECKOMN JAEATEILHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKAa M HANpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(du3nUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTb) H
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBbI KOOPAUHAT.
CrnoxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHON TOYKH OT BPEMEHU U HX
rpaduxu.

CBoOogHOe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHe Tena,
OpOIIEHHOTO TOJ YyIIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JBHOKEHUS.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJCHUs (pexoMeHI0BaHO
UCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBWXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
ITOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[lepBeiit 3akoH HproroHa. MHepumanbHble cucTtemsbl otcuéra. [lpuHImn
oTHocuTenbHOCTH ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUYETa (OmpenesneHue,
MIPUMEPBHI).

Macca Tena. Cuia. [IpuHIun cyneprno3uiyu Cull.



Bropoii 3akon HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHOM W
MHEPTHOMN MacCCHI.

Cuna TsKeCTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTbIO IUIAHETHI MU OT reorpauueckod IMHUPOTHL. JIBUXKEHUE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpOTUBIEHUS MpPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUSI.

Hasnenue. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBuKEHUs T€Jl B UHEPIUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMaX
OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX HLMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K Tely CHI C
IIPOU3BEJICHHEM MAaCChl TEJIa HA €ro YCKOPEHHE B MUHEPIUAIBbHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOBHUKAIONIUX B PE3yJIbTaTE B3aUMOJEHCTBUS TEN.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U AJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3mepeHre paBHOACHCTBYIONIEH CUJI TP JABMXKCHHH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHM IBH)KEHHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCHl.

NccenenoBanne 3aBUCHMOCTH CWII YNIPYTOCTH, BO3HMKAIOIMIMX B NPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AehOopMaIiiH.

N3ydeHne NBUKEHUS CHCTEMBI TEN, CBA3aHHBIX HUTBHIO, IEPEKUHYTOU 4Yepes
NErkuit OJIOK.



N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 (PULIEHTOM TPEHUS.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymatenbHOe W BpamiaTeIbHOE JBHKCHUE
TBEpAOro Tteya. MOMEHT Cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTH Tena.

YcnoBus paBHOBECHS TBEPIOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE MPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYATHIE KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

UccnenoBanne yciaoBUM paBHOBECHUs TBEPAOrO Tejla, HMEIOIIETO OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEWHOB U pacU€T CHII YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NMnynbc MaTepranbHOM TOUYKH, CHCTEMBI MaTepUaIbHbIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHIKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

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

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuu. ['paduyeckoe
MpeIcTaBlIeHne PabOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.

[lorennmanbHble W HENOTEHUHANbHbIE CWIbl. lloTeHIManpHasE sHeprus.
[ToTennmanpHast sHEpTHUs ynpyro nedopMUpOBaHHON MpyX uHBL [loTeHmmanbpHas
JHEprus Tella B OJHOPOJHOM TIpaBUTAUMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B IPaBUTALIMOHHOM MOJI€ OAHOPOJHOTO Iapa (BHYTpH M BHE 11apa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.



CBsi3b  paOOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM i HUACATbHOM KUAKOCTH KaK CIEICTBHE 3aKOHA
COXpaHEHHsI MEXaHUYECKOU SHEPTHUHU.

TexHudeckue yCTpoOWCTBa U TEXHOJOTHUECKUE MPOLIECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, MPYXKUHHBIA MHCTONET, TUPOCKOI, (UIYPHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBIXKEHUE.

N3mepenne MOITHOCTH CHUJIBI.

N3menenue sHepruu Tea npu COBEPIICHUU PabOTHI.

B3anmMabie TipeBpallieHus KUHETUYECKOW M TMOTEHIUAIBHOW SHEPTrHil mpu
JEWCTBUH HA TEJIO CUJIBI TSIKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHure dHEepPruu Mpu CBOOOTHOM I/ ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3mepenue nMmmymnbca Teia o TOpMO3HOMY MYyTH.

W3mepeHue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE UM MOUIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXpaHEHUs UMITYJIbCAa PU YIIPYTOM B3aUMOJAECHCTBUM.

N3mepenne KUHETUYECKOW SHEPTUH Tejla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHIIBI
TPEHUSL.

Onpenenenne pabOThl CWJIBI TPEHUS TPH JABKCHHH Tella 10 HAKJIOHHOU
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pM3NKa M1 TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmxkeHHe. XapakTep
JIBWKEHHUSI W B3aUMOJCHCTBHS 4YacTUIl BellecTBa. MoJenu CTPOEHUs Ta3oB,
KUJKOCTEH W TBEPIBIX TEA W OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u pazMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mmepenus. lllkana
temnepatyp Llenbcust.

Mogenb uaealbHOro ra3a B MOJICKYJISPHO-KMHETUYECKOW TEOPHUH: YACTHUIIBI
rasa JIBI>KYTCS XaOTUYECKH U HE B3aUMOJAECHCTBYIOT JIPYT C JIPYTOM.



l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KenbBuna). 3axon Jlanerona. M3omporieccol B
UJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
MpPEICTaBIEHNE U30IIPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIOy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJ€albHOro ra3za (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH UJICaTBLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KHMHETUYECKON SHEPTUEN MOCTYNAaTeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, noy4eHue HaHOMAaTEepPUAIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Huddy3us xxuakocTe.

Mopaens onbita lTepHa.

[IputsxeHne MONEKyJI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHue N30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mporecca YCTAHOBIIEHHS TEIUIOBOIO PABHOBECHS IpU
TEIJI000MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHIOBAHO HCIIOJIb30BaHUE
1 poBoi 1abopaTopun).

N3yueHne n30XOpHOTo Mpouecca.

N3yuyenue nzobapHoOToO mporecca.

[IpoBepka ypaBHEHHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CUCTEMBI. BHeNIHMEe 1 BHyTpeHHUE nmapaMeTpsl. [lapameTpsl
TEPMOJUHAMUYECKON CUCTEMBbI KAK CPEIHHME 3HAYEHHUSI BEIIMYMH, ONUCHIBAIOIINX
€€ COCTOSHME HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJIUHAMHUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOrO0 ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUU:
ypaBHeHne MenaeneeBa—KianelipoHa U BbIpaKEHUE JJI1 BHYTPEHHEW SHEPTHM.
VYcimoBusi IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIEHTPALUS YacTHIl, BBICOKHE



TeMneparypsl. BelpaxkeHue i1 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  dHepruu
TepMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Mailiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér konmmyecTBa TeIIOTH mpu Temonepenade. I[lonsartue o006
aauabaTHOM TIpoIiecce.

ITepBoiit  3ak0H TepMoAMHAMUKU. BHyTpeHHsis »dHeprus. KommuectBo
TEMJOTI W paboTa Kak Mepbl HW3MEHEHMs]  BHYTPEHHEW  DHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJUHAMUKU [IJI1 PABHOBECHBIX TPOILIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Btopoii 3akoH TEpMOJMHAMUKHA [IJI1 HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT OoJiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmreHcaluu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHuMner nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [ukn Kapao.

OKOJIOrHYeCKHe acIleKThl MCIIOJB30BaHM TCIUIOBBLIX JIBHTaTeici. TermioBoe
3arpsi3HEHUE OKPYIKAIOIIECH CPEIbl.

TexHuueckue yCTPONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, JW3CIbHBIH W KapOIOpaTOPHBIM JBUTAaTENId, MapoBas TypOuWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIICPATyp, YTUIM3ALUA «TEIUIOBBIX» OTXOJOB C
HCIIOIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OMOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPAO0OTKHU «TEILIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meneHnne TemnepaTypbl IpU aquadaTHYEeCKOM pacITUPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACIbHBIX TEIJIOEMKOCTEH BEIECTB.

CniocoObl MI3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padoomeol, nPAKMUKYM.

N3Mmepenne yaenpHON TEIOEMKOCTH.



UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS H
TeMIIEPaTypbl KUIIEHUSI KUJKOCTEH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue u KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHnble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHas 3aBUCHMOCTH
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O Mapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

JHedbopmanuu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacumipeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JIMHEWHOE
pacipenrie. AHTAQpMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (Pa30BBIX MEepexoaax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHrue moa UCKPUBIEHHOUW MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamnaca.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI:  KUAKUE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL ¢ MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusie siBieHusl.

Moaenn HEHLIOTOHOBCKOM KHUIKOCTH.

Crioco0bI u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedopmarnimii.



HaGmonenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEMN.

N3Mmepenne yaenpHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBOMCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
ITOMELIEHNUH.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pPe3UHOBOro oOpasua ot
NPWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJIEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. IIpOBONHMKH, MAMDIIEKTPUKA U  IOJYIPOBOJIHHKHU.
DNEeMEHTApHBIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS JIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpuueckoro  mosis.  [IpoOubeiii  3apsan. Jluauum
HaIPSKEHHOCTH AJIEKTPUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUHANOB U
HamnpsbkeHue. lloTeHnManbHash SHEprus 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIMATIOB JJIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOITHOPOJIHOTO).

[IpyHUOMT CYNEPIIO3ULINU AIICKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
paBHOMEPHO 3apsDKEHHOro 1o o0béMy mapa. [losie paBHOMEpHO 3apsKeHHOU
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAJIBHBIX ITOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
IIPOHUIIAEMOCTH BEILIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapamiensHoe coennHeHNE KOHeHCaTOpoB. [locnenoBaTenbHoe coequHEeHne
KOHJIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.



JIBrKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM DJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTATUYECKAsT 3alluTa, 3a3eMJICHUE BIIEKTPONpPHOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPS/KEHHBIX INIACTHH.

Mopgensb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3aliuTa.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOr0 MOJIS 3apsSKEHHOTO0 KOHAEHCAaTopa.

3apsiika U pa3pska KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OueHka cui B3auMOJAEHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B SHEPTHUIO
U3JIyYEHHS CBETOANOA.

N3ydenne nporexkaHnus ToKa B LENH, COAEpKaIEh KOHIEHCATOP.

Pacnpenenenne pasHoOCTH IIOTEHIIMAJIOB (HampspKEeHUs ) pu
IIOCJIEA0BATEIIbHOM COCIMHEHNH KOHJAEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 pe3UcTop.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mokx.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOro0 TOKa. McrouHukun
toka. Hanpsixxkenue U u DJ1C é&.

3akon OMa [ yyacTKa LeTH.

DnexTpudecKoe CONPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJMHBl M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIICHUE BEIIECTBA.

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

PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOTr0 TOKa. TeruioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.



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

Konpgencarop B 11enu nocTostHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSXKEHUSA JJIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHIPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS PU MTOCTOSHHOM
HaIPSKEHHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnoco0sI coennHeHus1 UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COnpoTUBIIEHUS IPOBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSOKEHUS JJISI  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckass MPOBOJAUMOCTh  PA3JIUYHBIX  BELIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas u pUMeCHast MIPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.



DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUUYECKAS IUCCOLUALIMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEMH,
BBITJIABKA AJTIOMUHUS, JJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJTHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOuU3NYeCKU MPAKTUKYM.

CniocoObl u3Mepenus pU3NYecKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
¢u3nuecknx BENMYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUHM  OKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10  kimacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosinpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (HaKT, TUMOTe3a, (PU3MYECKas BEIWUYWHA, 3aKOH,
TEeOpHsi, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, HU3MEPECHHUE,
MOTPEIIHOCTU U3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adopaTopusi.



Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepoosa, ux rpaduku U cBoiicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJNHAT, CJIIOKEHNUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKarollel cpesbl,
yTUIM3alUsl OUMOOPTaHMYECKOro TOIUIMBA [UIsl  BBIPAOOTKM  «TEIUIOBOM» H
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KATWJUISIPHBIE SIBJICHUS B IIPUPOJIE,
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusn: IHUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BEIECTBA, MOJSPHAs Macca, IOJMy4YeHHE HAHOMAaTepHaJIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U T'a30B, KUIAKUE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAs AUCCOLUALINS, TaJIbBAHNUKA, DICKTPOHHAs
MUKPOCKOIIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2usa: npeodpazoBaHUE BUKEHUI C HCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T CYXOro M IKHUAKOTO TPEHHUS B TEXHUKE, CTATHUYECKUE KOHCTPYKIIMHU
(KpOHIITEHH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKU B TEXHHUKE (TMPOCKOII, BOJOMET M APYIHE), ABUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEpHAJIOB, B TOM YHUCJIE HAHOMATEPHANIOB, W
HAaHOTEXHOJIOTMH, 3JIEKTpPOCTaTHUECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbl€ JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM uHayKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHUH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSMOTO MPOBOAHMKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HanmpaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itojie. PaGoTa cunsl Jlopenma.

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

TexHU4YecKre YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: MPUMEHECHHUE
MOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
3JIEKTPOJBUTATENb IKOOH, YCKOPUTENN dJIEMEHTAPHBIX YACTHII.

Jemoncmpauuu.



Kaptuna  nuHMIIT  MHAYKIMKM ~ MAarHUTHOTO  MOJs  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMi MAarHUTHOM MHAYKIHUH TOJISL JJIMHHOTO TPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[Mpunnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI MOCTOSIHHBIX MArHUTOB.

UccnenoBanuie cBOWCTB peppOMarHeTUKOB.

HccnenoBanue AelCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SlBneHne BIEKTPOMAarHUTHOM WHAYKIMH. [loTOK BEKTOpa MarHUTHOM
uHaykund. OJIC wHAyKuuMu. 3aKOH SJIEKTPOMAarHUTHOM uHAyKuuu Dapanes.
Buxpeoe anekrpudeckoe nosne. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunykruBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENH IOCTOSIHHOTO TOKA.
Arnenune camonnaykuuu. J1C caMOMHIYKIIUHU.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: MHAYKIHMOHHAS
[1I€4b, COJIECHOU/I, 3alUTa OT IEKTPU3ALUU TEJI IIPU ABUKEHUU B MArHUTHOM I10JIE
3emuiu.

Jemoncmpauuu.

HaGmronenne siBIeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoct IDJJC HHAYKUUMHU OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B allOMMHUEBOM (MeIHOM) TpyOe.

SIBrIeHME CaMOUHIYKIIVH.



NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTU W3MEHEHHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

OrnpeneneHue MHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIeHUS CAMOUHAYKITUU.

COopka MoJieny 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anusi.

KonebarennHnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue konebanus. Kunemaruueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXpPAaHEHUS MEXaHHMYEeCKOW sHepruu). BoiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAaHUM M3 UX SHEPreTUUYECKOro U
KMHEMATUYECKOTO OIHMCAHUSI.

Amvmntyna u (dasza kosnebanuil. CBs3b aMIUTUTYbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora kojneOanuii. Ilepuon Manmbix CBOOOJHBIX KoOJIeOAHMIA
MaTeMaTH4YeCKOTOo MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHWI TIPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxatonux Konebanusx. BoinyxaeHHble konebanus. Pezonanc.
PesonancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHON KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch KoIeOaTeNbHOTO IBUKCHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHWI rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH MEPUOIa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui rpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs YFHEPTUH MPU KOJICOAHUSAX TPy3a Ha MPYKUHE.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne mnepuoma CBOOOTHBIX KOJNEOAHWN HUTSAHOTO W TPYKHHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJ€ KOjeOaHu Ha yIpyrom mojaBece.



N3ydeHne NBUKEHUS HUTSIHOTO MasTHUKA.

[IpeoGpa3zoBaHue SHEPTrUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOLUX KOJIEOaHUH.

HccnenoBanne BbIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHubsle Ko1e0aAHUAL.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
ujeanbHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAOUW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE Kosie0aHuUs. Boinyx/1eHHbIE
ANIEKTPOMArHUTHbIE KOJeOaHUsl.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAUYEHHE CUJIbl TOKAa M HANpPSOHKEHUS OpH pazaudyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJlanbHbli TIEPEMEHHBI TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CUHYCOUJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya M MOTpedieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3IIEKTpo3Hepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBA M TEXHOJOTHUYECKHE MPOLECCHI: SIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOHBIC IEKTPOMArHUTHBIE KOJICOAHMSI.

3aBHUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuorpaMMbl 3J€KTPOMAarHUTHBIX KOJIeOaHuH.

['eneparop He3aTyxaroUIUX JEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHepaTopa.

BeiHyXeHHbIE CHHYCOUJAIbHBIE KOJIEOaHUsI.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IEPEMEHHOIO
TOKA.

Pesonanc npm mocinenoBaTENbHOM COECAMHEHWUM PE3UCTOpA, KaTYLIKU
MHIYKTUBHOCTHU ¥ KOHJIEHCATOPA.

Y CcTpoiCTBO M IPUHIIKT IEUCTBHSI TpaHCchopmaTopa.

Mopens TMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.

N3yuenne Tpancpopmartopa.



HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGnronenue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUMKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
MpOJOJIbHBIE BOJHBL. lleproa, CKOpPOCTh pacHpOCTpaHEHHs M JJMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMieHue, UHTepdepeHuus u
nudpakius.

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

[IIymoBoe 3arpsi3sHEHUE OKpPYKaIOUIEH Cpeibl.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPa)XX€HUE,  MpeIOMJICHHE,
noJisipu3anius, uHTepepeHIus u arudpaxims.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[pUMEHEHHE AJEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKaIOIIEH Cpe/ibl.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0TBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOIApU3aIus, TUGpaKius, HHTEPPEPECHITHS.

Oo6napyxenue nHGPaKpacHOTO U YIbTPAPUOIECTOBOTO U3TyUCHH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.



IIpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexe. Jlyu csera.
To4eyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHHus: cBeTa. [locTtpoeHue n3oOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. OTHOCHUTENIBHBIA NTOKa3aTeNb NnpeaomieHus. [IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXO/€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xona nyueit B mpusMme. [ucnepcust cera. CioxHbIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpPaKEHHUS.

Cobuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTOsIHME M OINTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
NIOKAa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop Jyda, MPOLIEANIEr0 JIMH3Y IOJ HPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromias coco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wuatepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTUHE OT JABYX KOTE€pEHTHBIX MCTOYHHKOB. [IpuMepsl KilaccMuecKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[VIABHBIX ~MAaKCMMYMOB IIpM NaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIYIA,
nepuckon, Qoroanmnapar, MUKpPOCKON, MPOEKLIHWOHHBIN ammapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS pEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHUSI CBETA.

NccenenoBanne npesomMieHus CBETa.

HaGumroneHre noiaHoro BHyTPEHHEr0 OTpakeHHsl. MoJienb CBETOBOA.



HccnenoBanne Xoxa CBETOBBIX IYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojaenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHunn crera.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nuppakunoHHON perETKY.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6mronenue noisipu3anuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaress NpeaoMIeHUs CTEKIIA.

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

N3mepenue HokycHOro pacCTOSHUS pacCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 ITOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AINH CBETA.

N3ydeHne nossipu3anuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

N3yuyenue nntepdepeHinm 1a3epHoro U3ayuyeHus Ha JIByX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3JIy4eHHUS] CBETOAMOA TPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannupl  NpUMEHMMOCTHM  KJIacCMYeCcKoM  MexaHuku.  [loctynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MOKOSI.

TexHudeckne YCTPONCTBA U TEXHOJIOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
(doTorpadusiM TPEKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paszpnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO Tella).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCOIIOTHO
HOTJIOMIAOIIYI0 W aOCOJIOTHO OTpakawlnyro mnoBepxHocTh). OmbiTel 1. H.
JleOeneBa.

BosiHoBeIE cBOMCTBA yacTul. BomHsl ne bpounsa. nuna BoiHb! e bpoiis u
pasMmepsl 00JacTH JIOKAIM3AlUM JABWXKYIIEeHcs dactuibl. KopmyckyisipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIICHHS] HeonpeaenEéHHOCTeN
I'eiizenbepra.

TexHudeckue yCTPOMCTBA W TEXHOJOTMYECKHUE MPOIECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(peKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHelHEro ¢hoTo3ddexra.

HccnenoBanne 3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosuaoi [Imanka Ha ocHOBe HuccienoBanus GoTodddhexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. Duzuxa amoma.

OneITEl MO HCCIEIOBAaHHUIO CTpOeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nmormomenre GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.

Bunsl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJAOPO/a.

CnoHTaHHOE U BBIHYKJIEHHOE U3inyueHue cseta. Jlazep.

TexHnueckne yCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.



Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€PHOIO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HaGmronenue nuHevaToro cekrpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnsl.

PannoaktuBHOCTh. Aunb(da-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaaunoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiiCTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTMBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbiit GoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peakropsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHUHTE3a. JKOJIOTMYECKHUE AaCHEKThl pPa3BUTHUS
SAIEPHON SHEPTETUKHU.

Mertozasl perucTpaluyy U UCCIIEI0BAHUS AIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHbIE B3aUMOAECHCTBHS. bapuOHBI, ME30HBI U JENTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riitooHHast MOJENb aIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenud. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO huznueckoit KapTUHBI MUPA.
TexHuueckne yCTpoucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMmepa

Bunibcona, saepHBI  peakTop, TEPMOSACPHBIM pPEakTop, aTroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Dranbl pa3BUTUSA acTpoHOMHH. [IpUKITaHOE U MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH TSI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHUYECKUX wuccieqoBaHuii. COBpEMEHHBIE ONTHYECKHE
TEJIECKOTIBI, PAJHOTEIECKOMBI, BHEATMOC(hEpHAsT aCTPOHOMMUSI.



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

Conneynas cucrema.

Comnnue. ConmHeunast akTUBHOCTb. McTounuk 3Heprun CoJiHIa U 3BE3.

3BE311BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIEeKTpaJbHBIN KJIacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCIEA0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. Pagrorasaktuku u kBazapsl. YHEpHBIE OBIPHI B sIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3BE31HOTO0 HeOGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIs1 OTpeIeeHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHBbIE c03Be31uss CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmionenust B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYECKUX BEIUYUH C UCTIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

O0o01maomee MoBTOPEHUE.

OO6o00meHne U cucTeMaTH3alus COJIEePKaHUS pas3NieNoB Kypca «MexaHukay,
«MonekynapHas GuU3UMKa U TEPMOANMHAMUKAY, «DIEKTpoJIUHaMuKa», «Konebanus
U BOJHBI», «OCHOBBI CHEHHUATBHOW TEOpPUH OTHOCHUTENIbHOCTHY, «KBaHTOBas
busnkay, « IIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Ponb ¢u3uku u acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAIBbHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU



U aCTPOHOMHM B COBPEMECHHON HAayYHOW KapTUHE MHUpPA, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  NPOTHOCTHYECKOW  (DYHKILIMIA
(uznueckoil Teopuu, poiib GPU3MUECKONW TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (U3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéuHoro ypoBHs B 11 kjacce
OCYLIECTBIIAETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3EN C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmubie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIM (hakT, runoresa, (u3Mveckas BEIWUYMHA, 3aKOH,
TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJelb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHbIE TPUOOPHI, IUPpOBas 1abopaTOpus.

Mamemamuxka: peuieHUE CUCTEMbl YpPaBHEHUH. TpPUTOHOMETPUUYECKUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEyroJbHUKOB,
OIpeieJICHUE MIIOLAAN MIOCKUX GUryp u o0béma Tel.

Buonozua: snextpuueckue SBICHUS B KUBOW INpUPOAE, KojeOaTelbHbIE
IBVKCHUS B JKUBOW IIPUPOJE, DKOJIOTMYECKHME PHUCKM IIPU IPOU3BOJCTBE
NIEKTPOAHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLIEeH  Cpelbl,
yJIbTpa3ByKOBasi JMarHOCTHKa B MEJUUUHE, ONTHYECKUE SBJICHHS B KUBOU
IPUpOJIE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKASI CTPYKTYypa TBEPIBIX
TEJI, MEXaHM3Mbl O0pa30BaHUSl KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHbIHI
aHaIN3.

T'eozpaghun: wmarnuTHBIE TIONIFOCA 3€MJIM, 3a&JI€KU MAarHUTHBIX DY,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHUTOB,
AJIeKTpoJBUTraTeNb SIKoOU, reHepaTop NMEePeMEHHOro TOKAa, WHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paluonpUEMHHK, TEIEBU30p,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHasl Oarapesi, CIyTHUKOBbIE
IIPUEMHHUKH, SIICPHAs DHEPreTUKA U YKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUSI YyuyeOHoro mnpenmera «Duszukar
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTENBHOCTH, B TOM YHCJIE B YACTH:
rPa’KAAHCKOT0 BOCITUTAHUS:

e Cc(OPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMKA 00YyYAIONIErocs: KaKk aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCUHCKOro 00I1IECTBa;

e TMPUHITHE TPATUIMOHHBIX OOIIEYEITOBEYECKUX TyYMAaHUCTUYECKUX U
JIEMOKPaTUUECKHX LIEHHOCTEH;

e TOTOBHOCTH BECTU COBMECTHYIO AECATEIIBHOCTh B MHTEpPECAX T'PAXKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpPaBJICHHMM B  00pa3oBaTelbHOMN
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJIbHBIMA  HMHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e c(hopmMupoBaHHOCTH pOCCUICKOM IPaKIaHCKOM UJEHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JIOCTUKECHHUIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

e CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIJa B TOCTPOCHUE YCTOWIMBOTO OYyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYasg O3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3NIECKOIN HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

e HWHTEpEC K paznudyHbiM chepamM npodhecCHOHATBHOU JEATETHHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (PU3UKON ¥ TEXHUKOW, YMEHUE COBEPILIATh OCO3ZHAHHBIN
BBIOOp Oynyuied mpodeccur U peaau3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC
TIJIaHBI;



TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPAa30BaHUIO B
00yacTi (GU3UKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHuA:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOH KYJIbTYpPbl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JEHUCTBUM B OKPYXKAIOWIEM CpENE Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIbITa JESITEIBHOCTH 3KOJOTMYECKON HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAY4YHOM JESTEIbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh NPOCKTHYID U HCCIEA0BATEIBCKYIO
NEATENbHOCTh UHANBUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (DOPMYJIUPOBATh W aKTyallU3WpOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIpPENeTATh LENH ACSITeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPHUTEPHH HUX
JTOCTHKCHUS;

BBISIBIIAITH  3aKOHOMEPHOCTH W TIPOTHBOPEYHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaTeIBaTh IUIaH PEHICHUS MPOOJIIEMbI C YIETOM aHAIHM3a UMEIOIIHXCS
MaTepUAIBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JICSITENIBHOCTh, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB LIEJSIM, OIEHUBATH PUCKHU MOCJIEICTBUIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATHUSMH W METOJaMHU
bu3nUecKor HAYKH;

BJIaJIETh  HaBBIKAMH y4eOHO-UCCIIEIOBATEIbCKOH M TMPOEKTHOM
JNeSITeIbHOCTH B 00J1acTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHUus 3aaad  (HU3UYECKOro
coaepKaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHUSI;



BJaJE€Th BUJAMHU JESATEIBHOCTH IO IMOJYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpHIpEeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX y4EOHBIX
CUTyallUsiX, B TOM YHUCJIE IMPHU CO3JAaHUM YYEOHBIX NMPOEKTOB B 0OJIACTH
(duzuKy;

BBISIBJISATh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJlU3UPOBATH 3ajayy,
BBIIBUTATh  TUNOTE3y €€ pelleHus, HaXOAWUTh AapryMeHThl  JJs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHHH, 3a7aBaTh HapaMmeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATH TMOJYYEHHbIE B XOJ€ peUIeHUs 3aJadd pe3yibTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (opmMynupoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTebHON
JeSITENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHMS 1O (U3UKE B TMPAKTUYECKYIO 00JIACTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU TMOJIyIeHUs HHPOpMAIK GU3NIECKOTO COAEPIKAHUS U3
WUCTOYHHKOB PpAa3HBIX THIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IIOWCK,
aHallM3, CHCTEMAaTH3allMi0 W WHTEPIPETAlUI0 HHQOpPMAIMH pPa3InIHBIX
BUIOB U ()OPM TIPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAIINH;

UCTIOJIh30BaTh CPEICTBA HMH(DOPMAIMOHHBIX W  KOMMYHHUKaIMOHHBIX
TEXHOJIOTUA B  PCIICHUM  KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHMI JPTrOHOMHUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, PECypcOoCOEpeKeHHs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COJEPKAHUS B PA3IMYHBIX (hopmaTax C
yu€TOM Ha3Ha4YeHHWs WH(OpMAIMM H TENEBOM ayauTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh  OOIIEHWE Ha ypokax (U3UKK W BO BHEYPOYHOU
NEeATEeNbHOCTH;
pacmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMid W CMST4YaTh
KOH()JIMKTHI;



Pa3BEPHYTO U JIOTMYHO HU3JIaraTb CBOIO TOYKY 3pEHHUA C MCIOJIb30BaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMATh U UCIIOJIb30BaTh NIPEUMYLIECCTBA KOMAHAHON U UHAUBULYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUH € y4€TOM OOIIHUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATHh 1€JIM COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBATHL W
KOOPAUHUPOBATh JEUCTBUS 1O €€ JOCTMIKEHMIO: COCTAaBIIATH IIIAH
NEUCTBUH, paclpeaeNsTh POk ¢ Y4ETOM MHEHUN YYaCTHHKOB, OOCYKJIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETO BKJIAJAa M KaXXIOI'0 Y4YaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBbIE IIPOEKTBI, OLEHMBAThb WJAEU C IIO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETUYECKOE IOBEACHHE B Pa3JIM4YHBIX
CUTYalUSIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH UHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATH MO3HABATEIBHYIO JESITEIILHOCTh B 00J1acTH
(GU3MKU U aCTPOHOMHH, BBISBISTH MPOOJIEMBbI, CTaBUTh U (DOpMYIHpOBATh
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUS] PACUETHBIX M KAUYE€CTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKON paboThl ¢ Y4ETOM HMEIOIIMXCS
pPeCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
nenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh e€ro, Oparh Ha cebOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO W TIPOSBICHUIO JPYAHUINH B 00JIaCTH
(GbU3KMKHU, MOCTOSTHHO TOBBINIATH CBOM 00pa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTb,
OILICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BIAJCTh HaBBIKAMH IIO3HABaTEIbHOW pediiekcMn Kak  OCO3HAaHMS
COBEPIIAEMBIX JICHCTBUA U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB H
OCHOBaAHUIM;



e HCIOJIb30BaTh MPUEMBI peyIeKCUH I OLEHKU CUTYyal[iH, BEIOOpa BEPHOIO

peneHns;

e YMEThb OLICHMBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PELICHHS M0 KX
CHIKEHHIO;

e IPUHMMATh MOTHBBI M AapryMEHTHl JPYTMX 0IpPU AHAIU3E PE3YIbTAaTOB
NEATENbHOCTH;

e IPUHUMATh ce0sl, IOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA;
e IMPUHUMATh MOTHUBBI M APryMEHTHl JPYruX NIpH aHajJu3e pPe3yJbTaToOB
NEATEIbHOCTH;
e TMPHU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpouecce NOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IPOTPAMMBI IO
¢usuke g ypoBHS cpenHero oOmero o0pa3oBaHus |y OOy4arommxcs

COBEPIIECHCTBYETCS OMOIMOHATLHBIH WUHTCIJIEKT, IIPEIIOIar afoIuiA
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHWUS, BKITIOYAIOIIETO0  CIIOCOOHOCTh ~ TMOHHMMAaTh  CBOE

AHMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAIpaBJICHUS Pa3BUTHUS COOCTBEHHOMU
ASMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOpEryJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEAECHUE, CIHOCOOHOCTH AaJalTHUPOBATHCSA K
SMOLIMOHAJIHBIM HM3MEHEHHUSM U MpPOSABIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAllU{, BKJIIOYAIOLIEH CTPEMJIEHHE K JAOCTH)KEHHUIO IIeNN
U yCleXy, ONTUMU3M, UHUIMATUBHOCTh, YMEHHUE IE€HCTBOBATh, UCXOMS W3
CBOMX BO3MOKHOCTEH;

e DOMIATHUH, BKIIOYAIOLIEH CIIOCOOHOCTh TOHUMAaTh  SMOLIMOHAJIBHOE
COCTOSIHME JApPYTUX, YYUTBIBaTh €ro IpH OCYIIECTBICHUH OOIIEHUS,
CHOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

e COLMAJBbHBIX HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTpAaUBaTh
OTHOILIEHUS C JPYTMMHU JIIOJbMH, 3a00TUTHCS, NPOSBISATH HHTEpPEC HU
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mnpenmeTHblE pe3yibTaThl Ha YriyOJEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

e IMOHHUMAaTh pOJIb (U3UKHM B  DSKOHOMHYECKOH, TEXHOJOTHYECKOU,
DKOJIOTUYECKOM, COIMMAIBHOW ¥ JOTHYECKOM cdepax meareabHOCTH
YeJIoBeKa, poJib U MECTO (PU3UKH B COBPEMEHHOW Hay4yHOW KapTHUHE MUPA,
3HAQYEHUE OMHCATENbHOM, CHUCTEMaTU3UpyloUleld, OOBICHUTEIBHON U
MPOTHOCTUYECKON  (YHKIMA  (QU3NYECKOM  TEOpUH —  MEXaHUKH,



MOJEKYISIpHON (PUMKKA U TEPMOJUHAMUKH, POJib (PU3MUECKON Teopuu B
(opMHUpOBaHUU NIPEACTABICHUN O (U3NUECKOW KAPTUHE MUPA;

pasiuyaTth YCIOBUS MPUMEHUMOCTH Mojesel (PU3nYeCKUX Te U MPOIIECCOB
(siBeHUM): WHEpIMaIbHAsg CUCTEMa OTCcu€Ta, aOCOMIOTHO TBEpPIOE TENo,
MarepuagbHas TOYKa, PAaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJIHOE MaJICHHUE,
abcoytoTHO ympyras aedopmaiusi, abCOTIOTHO YNpPyroe U abCONIOTHO
HEYIIPYrO€ CTOJIKHOBEHHUS, MOJEIM Tras3a, KUIKOCTH M TBEPIAOTO
(KpUCTa/UIMYECKOTO) Tella, UealbHbIM ra3, TOUeUHBIN 3aps/l, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath yCJIOBHUS (TpaHUIBI, OO0JACTH) MNPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, MOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJB30BAHUS YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBSICHATH MEXAaHUYECKHE TMPOIECChl U SIBICHUS,
UCITIOJIB3Ysl OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIDKCHHS, (POpMysbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
NBIDKCHMSI, TpeoOpazoBaHusi [anmmes Il CKOPOCTH W TMEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHLIMUI  OTHOCUTENIBHOCTH [anmunes, 3akKkoH
BCEMHUPHOI'O TATOTEHUSI, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPTUHU, CBA3b PAOOTHI CHUIIBI C HU3MEHEHHUEM MEXaHWYECKOW SHEpIHH,
yCIOBUSl paBHOBECUS TBEPAOrOo Tena), IPU OTOM  HUCIOJIb30BaTh
MaTE€MaTHYECKOE BBIPAKEHNUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH
¢u3nueckux 3aKOHOB: MpeoOpa3oBaHuil ['anumes, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS HMMIYJbCAa M MEXaHUYECKOU
SHEPI'uM, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAMM3UPOBATh U OOBACHATH TEIJIOBBIC MPOILIECCH M SBIICHHUSI, UCIIONb3YS
ocHoBHBIe TonokeHHss MKT u© 3akOHBI MOJICKYJISIpHOW (QU3UKH U
TEPMOAMHAMUKHU (CBSI3b  JABJIECHHS HWJEATBHOIO Ta3a CcoO CpeaHel
KMHETUYECKOM HHEPrueu TEIIOBOIO JBUXKEHHS W KOHIIEHTpPALMEHd €ro
MOJIEKYJI, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEIHENM KUHETHYECKOU
SHEpPruei TEIIOBOr0 JBHKEHHUS €r0 YacTHll, CBSI3b JIABJICHUS HI€AJIbHOTO
raza ¢ KOHIICHTpAIMEl MOJIEKYJ H €ro TEeMIIepaTypour, ypaBHEHHE
MenpneneeBa—Kianeiipona, nepBbId 3aKOH TEPMOJAUHAMHMKH, 3aKOH
COXpaHEHHMsI PHEPrUM B TEIUIOBBIX MPOIIECCax), MPU ITOM HCIOJIb30BAThH
MaTeMaTHUYE€CKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHus1 MeHnneneeBa—Knanelipona;

aQHAJM3UPOBATH U  OOBSCHATH JJIEKTPUYECKHE SIBIICHUS, HCIOIb3YS
OCHOBHBIE€ TMOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOrO TIOJI, MPUHIMI CYNEPHO3UIUU DIECKTPUUECKUX



IIOJIEM, MPHU OTOM YyKa3blBas yCJIOBHS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)KE€ IPAKTUYECKH BAXKHBIE COOTHOLIEHUA: 3aKOHbI Oma I y4acTka
Henu M Ui 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH JIxoymnsa—JleHna,
npasuia Kupxroda, 3akonsl @apanes 1u1st 31€KTpoIu3a);

ONMUCHIBaTh (PU3MYECKUE MPOLECChl W SBICHUS, HCIONb3YS BEIMYUHBI:
IIEpEMELIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBLC TEIa U CUCTEMBI TEl, CUIa,
MOMEHT CHJIbI, JABJICHNUE, IOTEHIMAJIbHAS SHEPIUsl, KHHETUYECKAs SHEPIUs,
MeXaHH4YecKasi dHeprus, paboTa CHUJIbl, HEHTPOCTPEMUTENIBHOE YCKOPEHUE,
cuja TSKECTHU, CWJIa YOPYTrOCTH, CHJIAa TPEHUS, MOIIHOCTb, JSHEPIUs
B3aMMOJIeHCTBUS Tena ¢ 3eMiIEN BOIM3U e€ TOBEpXHOCTHU, SHEPTUS YIIPYTroi
nedopMalvy MpY>KUHBI, KOJIWYECTBO TEIUIOTHI, a0COJIOTHAs TeMIlepaTypa
Tena, paboTra B TEPMOJMHAMUKE, BHYTPEHHSS OSHEPIHs HI€aIbHOIO
OJIHOATOMHOI'O ra3za, paboTa MealbHOr0 Ta3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJ[ maeanbHOro TEmioBOro ABUraTENs; DJIEKTPUUYECKOE IIO0JIE,
HaIPSKEHHOCTD JJIEKTPUYECKOTO TOJI, HANPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOTO IIapa B BAKyyMmMe€ M B JIMDJIEKTPHKE, NOTEHIMAT
AJIEKTPOCTATUYECKOTO II0JIs, PAa3HOCTh ITOTEHIMAJIOB, 3JIEKTPOABUKYIIAs
cuia, cuja TOKa, HaIlpsIKEHHE, MOIIHOCTh TOKA, DJIEKTpUYECKas EMKOCTb
IJIOCKOTO  KOHJIEHCATopa, CONIPOTUBJICHHWE  ydacTKa  Lemu  C
IIOCJIE0BATEIILHBIM U MapajuleIbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPIUs
AJIEKTPUYECKOTO I10JIs1 KOHAEHCATOPA,

00BSACHATH OCOOCHHOCTH MPOTEKaHUs PU3MUECKUX SBJICHUN: MEXaHUYECKOE
JIBU)KEHUE, TEIJIOBOE JIBMIYKCHHUE YaCTHUL] BELIECTBA, TEIUIOBOE PAaBHOBECHUE,
OpoyHOBCKOE ABIKEHHE, MU y3usi, HCITapeHne, KUTIEHNe U KOHACHCAIINS,
IUIABJICHUE WM KPUCTAJUIM3alMs, HAIPaBJICHHOCTb  TEILIONEpEaayH,
JJEKTpU3alusl TeJl, SKBUIIOTCHIMAJIBHOCTh IOBEPXHOCTU 3apSKEHHOIO
IIPOBOJHUKA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKOI BEIMYUHBI OT
JIPYrOM C UCIIOJIB30BAHUEM IIPSAMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUpOBaTh  pe3yslbTaThbl IOJTYYEHHOH  3aBUCUMOCTHU
¢u3nuecknx BeNWYMH B BHAE TpapuKoB ¢ YYETOM aOCONIOTHBIX
NOTPEIIHOCTEN  W3MEPEHUM,  JenaTb  BBIBOABI IO  pe3yJbTaTaMm
UCCIIEJOBAHNS;

OPOBOJIUTH KOCBEHHBbIE H3MEpPEeHHUS (U3UUYECKUX BEJIWYUH, IMPH 3TOM
BBIOMpATh ONTHUMAJIBHBII METOJ] M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIE MOTPEITHOCTH NPSMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJIUTH OIBITHI MO MPOBEPKE NPEMIOKEHHON TMIIOTE3BI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, AHAJIM3HPOBATH



MOJIyYeHHbIE PE3yJbTaTbl M JeJaThb BBIBOJ O CTaTyce MpeaIOKEHHOU
TUIOTE3bI;

coOmro1aTh MpaBuja 0€30NacHOro Tpy/Ja Mpu MPOBEACHUH UCCIIEI0BaHUN B
pamMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTHKymMa H  y4deOHo-
VICCIIEIOBATEILCKOM M TPOEKTHOM JEATENIBHOCTA C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaHHS;

pemiarb pacu€THbIE 3aJadyd C SABHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3nueckol MOJEIbI0: Ha OCHOBAHMM aHAlIM3a YCIOBHS OOOCHOBBIBATH
BbIOOp  (usnMueckoil Mojaenu, OTBeuarollel TpeOOBaHUAM  3ajayw,
OPUMEHSTH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3NYECKUX
TEOpUN TPHU HKCIOJIB30BAHUM MATEMaTUYECKUX METOJOB pelIeHus 3ajad,
IPOBOAUTH PAacyE€Thl HA OCHOBAHWM MMEIOIIMXCS JaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATH METOJBI PELICHUS C Y4ETOM MOJTYyYEHHBIX
pE3yJIbTATOB;

peliath KaueCcTBEHHbIE 3aJadyd, TpeOyrolue MNPUMEHEHUs 3HAHUU U3
pa3HbIX pa3lienoB Kypca (QU3MKU, a TAKKEe MHTETpaluu 3HAHUM U3 JPYTUux
PEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PACCYXACHHUI ¢ OMOPOil HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U Gpu3HUecKHe SBICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA [JIs1 OOBSCHEHHS OCHOBHBIX
IIPUHIIMIIOB Pa0OThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOJUTH MPUMEPHI BKIaZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBICHEHHE IPOIIECCOB OKPYXAIOUIETO MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIM3UPOBATHh U OIICHUBATH IMOCJEICTBUS OBITOBOW M MPOU3BOJICTBEHHOU
NESTEIPHOCTH YEJIOBEKa, CBSI3aHHOM C (PU3UYECKUMH IMPOIECCaMu, C
HNO3ULUI HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O PALMOHAIBHOM
OPHUPOIOIIOJIB30BAHNHN, A TaK)K€ Pa3yMHOM HCIOJIb30BaHUM JIOCTHKEHUN
HAyKd M TEXHOJOTHM Ui JaJbHEHIIEr0 pa3BUTUS 4YEJIOBEYECKOIO
00111eCTBa;

NPUMEHSTh PAa3IHYHbIE CHOCOOBI paboThl ¢ WHpoOpManuen (GpU3NIECKOTro
COJAEpKaHUSI C HCIOJb30BAHHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIIOJIB30BATh COBPEMEHHBbIE HH(POPMAIOHHBIE
TEXHOJOTUU Il TIOMCKA, NEepepadOTKM U MNpPEeabsBICHUS Y4YeOHOH H
HAYYHO-TIOMYJIAPHON HMH(OpMaLMU, CTPYKTYPUPOBAHUS M HHTEPIpETAINH
UHpOpMAIH, TOJYYEeHHOW W3 PA3NUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh  NOJydaeMyr  MHpOpMAalMl0 U OLUEHHUBATh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAHWWA, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMALIUK;

MPOSBIIATH OpraHu3allOHHbIE U NO3HABATEIbHBIC YMEHUS
CaMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLECCE BBHIMOJTHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpYIIE C HUCHOJHEHHWEM pPa3JIMYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATH PabOTy TPYMIIbl, PAIMOHAIBHO PACHpenesiTh AeTeIbHOCTh B
HECTaHJAPTHBIX CHUTYalMsIX, aJ€KBAaTHO OLEHUBATh BKJAJ KaXJOro U3
YYaCTHUKOB I'PYTIIbI B PEIIEHHE pacCMaTpUBaeMO POOIEMBb;

IPOSBIIATH MOTHBALMIO K Oyayied npopeccuoHanbHON NESITebHOCTH T10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xonmy oOyuenus B Il knacce mpeameTHbIE pe3yibTaThl Ha YriyOJE€HHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SIKOHOMUYECKON, TEXHOJIOTHUYECKOM, COIIMATBHOM
U DTHYECKON cdepax NesITeIHbHOCTH 4YeoBeKa, pOoJib U MECTO (DU3UKHU B
COBPEMEHHON HAy4YHOW KapTHUHE MHPA, POJb ACTPOHOMHHU B MPAKTHUYECKOU
NEATEIbHOCTH 4YEJIOBEKa U JaJbHEHIIEM HAayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHE OINHCATEIbHON, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKON (PYHKIUN (PU3NYECKON TEOpHUH — DIIEKTPOAMHAMUKH,
CHEIUATbHOW TEOPUH OTHOCUTEIHHOCTH, KBAaHTOBOW (U3UKH, POJIb
¢usnueckorr Teopun B (GOPMHUPOBAHUU TMPEJCTABICHUN O (unyeckon
KapTUHE MHUpa, MecTO (U3MYECKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;
pa3nuyaTh YCIOBHS MPUMEHUMOCTU MOJENIeH (PU3NYECKUX Tell U IPOLIECCOB
(SIBJ€HUI): OOHOPOAHOE AJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE MOJIs,
rapMOHUYECKHE KoyieOaHUd, MaTEeMAaTUYECKUNW MASATHUK, UCATbHBIN
PY>KUHHBIA MasiTHUK, TADMOHUYECKUE BOJIHBI, UACATBHBIN KOJIeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJEW aroMa, aTOMHOTO sJpa W KBAaHTOBOWU
MOJEIIN CBETA;

paznuyath yclIoBUA (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TMOHWMAaTh BCEOONUI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE TMPOLECCHl U SIBJICHUS,
UCIIOJIb3ySl OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI DJIJIEKTPOAMHAMHUKH U
CIIeIUAJIbHOU TEOpUH OTHOCUTEIIBHOCTHU (3aKoH COXpAHEHUS
JJIEKTPUYECKOr0  3apsaa, cwia Ammnepa, cwia JlopeHna, 3akoH
JJEKTPOMArHUTHOW  WHAYKOMM, npaBwio  Jlenma, cBsa3p  JJIC
CAMOMHAYKLIMM B 3JIEMEHTE DJJIEKTPUYECKOM WENH CO CKOPOCTHIO



W3MEHEHHUSI CUJIbI TOKA, TOCTYJIAThI CIIEIMATbHON TEOPUH OTHOCUTEIHLHOCTH
OUHIITEHA);

aQHAJTU3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, HUCTIOJb3YSI
MOJIOKEHUs] ~ KBAaHTOBOM  (u3uku  (ypaBHEeHME  OHHIITEHHaA  JUId
dboToaddexra, nepBbIid U BTOpOU MocTyaaThl bopa, MpUHIIMI COOTHOLIEHUS
HeomnpenenéHHocted ['eilenOepra, 3aKOHBI COXpAaHEHMs 3apsAJOBOr0 U
MacCOBOI'0 YUCEJI U PHEPTHUH B SJIEPHBIX PEAKIMAX, 3aKOH PaIUOAKTUBHOIO
pacmnana);

OMUCHIBATh (HU3UUYECKUE TMPOILECChl U SBJICHHS, HCIOJIb3ys BETUYUHBI:
HANpPsLDKEHHOCTh AJIEKTPUYECKOT0 MOJIsA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh TOTEHIMATIOB, JJEKTPOIBIDKYINAS CHJIA, WHIYKIUS
MAarHUTHOTO TIOJIS, MarHUTHBIA TOTOK, cujia AMrepa, WHIYKTUBHOCTD,
ANIEKTPOABUXKYINAS CUJIa CAaMOWHAYKIIMU, DHEPrus MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEJISTUBUCTCKUI UMITYJILC, TIOJTHAS DHEPTHSI, DHEPTUS
MOKOSI CBOOOTHON YACTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO
Y 3apsJl siipa, SHEPT s CBSA3U sJIpa;

OOBSCHSTD O0COOCHHOCTHU MPOTEKAHUS bu3uYecKuXx  SBICHUMN:
AJIEKTPOMArHuTHAsE WHIYKIUSI, CAMOUHIYKITUS, PE30HAHC, UHTEeP(DEPEHIIUS
BOJIH, Audpakuus, AUCHEpCHs, TIIOJHOE BHYTPEHHEE OTpaKeHUE,
doToanekTpuueckuii addext (pororddekr), anvba- u Gera-pacnaasl saep,
ramMma-usiaydeHue sjiep, pusndeckrue NpuHIUIB CIEKTPAIBLHOIO aHaIu3a U
paboThI N1azepa;

ONpENENATh HANpaBJI€HUE WHAYKIUM MArHUTHOTO TOJISI IPOBOJHHUKA C
TOKOM, CUJibl Amriepa u cuibl JlopeHua;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pPKajioM, TOHKOW JIMH30H,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI 1 aHajgu3a W OOBACHEHUS  (DHU3WYECKUX  IPOIECCOB,
OPOUCXOASAIIMX B 3BE37aX, B 3BE3JAHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIFOIINH 3BE3/] M BeenmeHHOM;
IPOBOAUTh HWCCIEAOBAHHE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, TMPU HSTOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHUPOBATh  PE3yabTaThbl  MOJYYEHHOH  3aBUCHUMOCTH
¢u3nuecknx BENWYMH B BHAE TpapuKoB C YYIETOM aOCOFOTHBIX
NOTPELIHOCTEN  W3MEPEeHUM,  JenaTh  BBIBOABI MO  pe3yJlbTaram
UCCIIEIOBAHUS;

IPOBOANTh KOCBEHHBIE W3MEpPEHUS (U3UYECKUX BEIMYHMH, MPH ITOM
BBIOMpPATh ONTUMAJIBHBIA METOJ H3MEPEHUsI, OLEHUBATH A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPECHU;



MPOBOJUTH OMBITHl MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: TUIAHHPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3HPOBATH
MOJIyYeHHbIE PE3yJbTaTbl M JeJaThb BBIBOJ O CTaTyce MpeaIOKEHHOU
THITOTE3HI;

OTKCHIBATh METO/IbI TIOTYUYECHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;
coOro1aTh MpaBuia 6€30NacHOro Tpy/Ja Mpu MPOBEACHUHN UCCIIEI0OBaHUN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTHKymMa H  ydeOHo-
VICCIIEIOBATEIbCKOM M IPOEKTHOM JEATENIBHOCTA C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiatb pacu€THhle 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3nuecko MOJENbIO: Ha OCHOBAaHMM aHAlU3a YCIOBHUS BBIOMpATh
¢usznueckre MOJENH, OTBEYalllue TPeOOBAHUAM 3aJauyM, MPUMEHSThH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (DU3UUYECKUX TEOpUH
OpU  HUCIOJIb30BAaHUM  MAaTeMAaTUYECKHMX METOJIOB  pelIeHus  3ajady,
NPOBOJIUTH PACUYEThl HA OCHOBAaHUHM HMMEIOIIUXCS JTaHHBIX, aHAIM3HPOBAThH
pe3yabTaThl U KOPPEKTHPOBATH METOMABI PEHICHHS ¢ YYETOM IOJYYCHHBIX
pE3yJIbTATOB;

peliatb KaueCTBEHHbIE 3aJauyd, TpeOyrollue MNPUMEHEHUS 3HAHUU U3
pa3HBIX pa3esioB Kypca (PU3MKH, a TaKKe MHTErpalluy 3HaHUN U3 JPYrux
OPEIMETOB E€CTECTBEHHO-HAyYHOrO IMKJA: BBICTpauBaTh JIOTHYECKYIO
LIEMOYKY pacCyXIE€HUN C OMOPON HAa M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NYECKHE SBIICHUS;

UCNOJIb30BaTh TEOPETUYECKHE 3HAHUA Ui OOBSCHEHUS OCHOBHBIX
NPUHIUIOB PabOThl N3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

HPUBOAMUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAyKH, B OOBSCHEHHUE IMPOLIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaAJIM3UPOBATh U OLEHUBATh MOCJIEICTBUS OBITOBOW U MPOU3BOJICTBEHHOM
JESTeIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MUECKUMU THPOLECCaMM, C
HO3ULMNA KOJIOTMYECKON 0€e30MacHOCTH, MPEICTaBICHUNA O PallMOHAIEHOM
HIPUPOJOTIONB30BAHUM, A TaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHUKEHUM
HAyKM ¥ TEXHOJOTMH [UIsi JalbHEHIIero pa3BUTHUS UEJIOBEYECKOTO
00111eCTBa;

OPUMEHATh Pa3NIUYHbIE CHOCOOBI paboThl ¢ MH(pOpManuen (U3NYECKOTo
COJEp)KaHUSI C HCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIIOJIB30BAaTh COBPEMEHHBbIE HH(POPMAIOHHBIE
TEXHOJIOTUM [UJIsl TIOMCKA, TMEpepabOTKH M NPEIbSIBICHUA Y4YeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaMK, CTPYKTYPUPOBAHUS U HHTEPIPETALUU



uH(pOpMaIMK, TMOJYYEHHOM U3 PA3NUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH  NOJydaeMyl0  HMHGOpMAalMl0 U OLUEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHUN, TaK U HAa OCHOBE
aHalIM3a UCTOYHUKA MH(POpMALIUK;

POSBIIATH OpraHu3allOHHbIE U NO3HABATEIbHBIC YMEHUS
CaMOCTOSTEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLECCE BBITOIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TIpYIIE C HUCHOJHEHHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIIbI, PAMOHAIBHO PACHpenesiTh eTeIbHOCTh B
HECTaHJAPTHBIX CHUTYallMsIX, aJeKBAaTHO OICHMBATh BKJAJ KaXJOro U3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMOi POOIEMBbI;

IPOSBIATH MOTHBALMIO K OyAyied npopeccuoHanbHON NESITebHOCTH T10
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITPUPO/IBI
. bubnuotexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
22 Aluraica 12 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [JOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 14 1 htts://m.edso0.ru/fL6b68dT
Utoro no pazneny 41
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68dT
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHIIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bu6mmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 [ToCTOSIHHBIN EKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3zaen 5. PUSNYECKUM MIPAKTUKYM
. bu6moreka [IOK
>1 USHICCKI MPAKTHKYM 10 16 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 10
bu6moreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [IOK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 2 1
IICKTPOMATHHTHAS HHAYKIHS 0 https://m.edso00.ru/39859ef1
Hroro mo pazueny 34
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 16 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 14 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 28 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 68
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Hroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A1 4
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro no pazneny 4
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 10 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 10
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 9 bubmmorexa [JOK
P P https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IToypo4Hoe niiaHupoBaHue

11 KJIACC
Ne KonunyecTBo yacos DJIeKTPOHHbIE
nuppoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBre NOCTOSHHBIX MATHUTOB U
MIPOBOJHUKOB ¢ TOKOM. MaruuTtHoe moJje. [ umore3a 1 bubmmotera [JOK
POBOA ) ’ https://m.eds00.ru/487a8593
Awmnepa
Bektop marautHON ngayknuu. ITpuHnmn
cyre 111)031/1 17044 MarHI/ITJII{ﬁ(x noneﬁp .HIfIlHI/II/I 1 bubmmorexa [OK
YHep vu ' https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIUH
MarauTHO€ 10Jie MPOBOJAHUKA C TOKOM. OTBIT 1 bubnuoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
Cumma Amriepa, e€ HapaBJeHHE H MOIYJIb 1 bubmorexa HOK
P, P y https://m.edsoo.ru/26d9c5ba
Pemenue 3amau 1 bubmmorera [JOK
A https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Pemenue 3amau
Cuna Jlopenna, e€ HanpaBICHUE U MOJYIIb.
Z[BH)KeHlfe 3: }I)KCHHog YaCTHIIEI B O II?; 0JTHOM 1 bubmorera [JOK
P t AHOPOA https://m.edsoo.ru/c97afaal
MarHuTHOM II0JIC
Pemenue 3amau 1 bubmotera [JOK
s https://m.edsoo.ru/504e98c7
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10. Pa6ora cunel Jlopenia bubmmorexa [JOK
https://m.edsoo.ru/d518be4b
11. Pemere 3aaq bubnuorexa [JOK
https://m.eds00.ru/93617bd9
12. | MarnautHOe noJie B BemecTBe. DeppoMarHeTukH, bubnuoreka [JOK
rapa- ¥ JMaMarHeTUKU https://m.edso0.ru/30ff9608
13. | OcHoBHBIC CBOHCTBA ()ePPOMATHETHKOB. bubnuoreka [JOK
[Ipumenenue peppomMarHeTuKoB https://m.edso0.ru/0b58190a
14. Pemenne 3agau o reme "MarautHoe mose" bubmorexa HOK
https://m.eds00.ru/5b55¢307
15. SIBrieHne AMeKTpOMarHuTHOM HHAYKIMU. [ToTok bu6moreka [IOK
BEKTOpa MAarHUTHON UHIYKIIUH https://m.edsoo.ru/b3efa0cl
16. Pemrenue 3amay
17. bubmuorexa [JOK
DAL munyxiun https:// m.edso;I ru/48150bd8
18. Pemenne 3agau na DJ1C nHayKINHA
19. 3aKOH 3JIeKTpoMarHuTHOM uHaykuuu dapanes Bubmmorexa [JOK
https://m.edsoo.ru/a6dec188
20. Pemtenue 3amay
21. Buxpeoe anekrpuueckoe noJie. Toku @yko bubmorexa HOK
https://m.edsoo.ru/15abel40
22. O/C uHAYKUMU B IBMKYIIUXCS IPOBOAHUKAX bubmorexa HOK
https://m.edso0.ru/0235cc02
23. Permere sazas bubmuoreka [JOK
https://m.edsoo.ru/4dfda618
24, bu6mmoreka [JOK
llpapio Jletiia https:// m.edsocI)_.[ ru/bbc22726
25. | Pemenue 3a1au Ha npaBuwio Jlenna
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26.

NunykrtuBHOCTh. KaTynmka MHIYKTUBHOCTH B LIETH
IIOCTOSTHHOTO TOKa

bubmuoreka [JOK
https://m.edsoo.ru/621eae9d

27. Pemenue 3amau
28. bubmmoreka [{OK
SAsnenue camounaykiuu. I/1C camonHyKIun httos://m.e dSO(])_.[ru I7e060ca8
29. Pemenne 3a1a4 Ha cCaMOMHTYKITHIO
30. | DHeprus MarHATHOTO TOJIS KATYIIKU C TOKOM. bubnuorexa [JOK
DNeKTPOMarHuTHOE ToJIe https://m.edsoo.ru/b3c0ad1l
31. Permerie 3aad bubnuoreka [JOK
https://m.edso0.ru/88f69d2b
32. | OO6oO0meHue u cucTeMaTH3aIUs 3HAHUH 110 TeMe bubnmorexa [JOK
"OnexTpoauHamMuka" https://m.eds00.ru/76484025
33. Pemrenne 3amau
34. KonTtponbHas padoTa o teme "DnekrpoanHaMuka' bubmorexa IOK
https://m.edsoo.ru/8ae09b98
35. KoneobarensHast cucrema. CBOOOIHBIE KOJIEOAHNUS. bu6mmoreka [IOK
l"apmoHnueckue Kosie0aHus https://m.edso0.ru/7c1db385
36. KunemaTnyeckoe ¥ TMHAMHAYECKOC OIMMCAHUE bubmuoreka [JOK
KOJIeOaTEILHBIX IBUKEHUI https://m.edsoo.ru/87ce9498
37. DHepreTUYecKoe onucanre. BeIBoI TUHAMUYECKOTO
OTIMCaHUs TAPMOHUYECKHUX KOJICOAHUH U3 UX bubmorera [JOK
https://m.eds00.ru/e3c99692
SHEPTreTUYECKOTO ¥ KHHEMATHYECKOTO OTTMCaHUS
38. N bu6mmoreka [JOK
AMIIHTY 2 1 pasa Koxebanmit https:// m.edsocl)l. r(lj/7a00439a
39. [Tepuon u yactora kosnebanwuii. [Tepron manbix

CcBOOOIHBIX KOJIEOAHUNA MAaTEMATUUYECKOTO
MasTHUKA. [lepro cBOOOIHBIX KOJIeOaHHi
MPYXKUHHOTO MasATHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/e0399319
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40. | 3aryxaromme KonebaHus. BeiHyXaeHHbIC bubmmoreka [IOK
koJieOanus. Pe3onanc https://m.edso0.ru/72e93d09
41. bubnnoreka [IOK
ABTOKOIICOHMS https://m.edsocI)_.[ ru/6add2644
42. bubmmoreka [{OK
Pemienue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
43. VYpoxk-koHpepennus "MexaHnueckue KojaeOaHus B bu6mmoreka [IOK
MY3BIKQJIbHBIX HHCTPYMEHTaX" https.//m.edsoo.ru/8ef587be
44, O0001IeHne 1 cUCTEMATU3AINS 3HAHUH 10 TEME bu6moreka [IOK
"Mexanndeckue Kojie0anusa" https://m.edsoo.ru/eb84182f
45, DnekTpoMarHuTHbIe Kosiebanus. KonebarenbHbIi bubmoreka [IOK
KOHTYp https://m.edsoo.ru/d4adabde
46. ®dopmyna Tomcona. CBsA3b aMILTUTYABI 3apsaa
KOHpneicaTopa C aMIUIATYIO0U CI/IJ‘ILIy ”f“[OKa 5 " bubmorexa [TOK
KOJIEBATEEHOM KOHTYPE https://m.edsoo.ru/093f9afl
47. | 3akoH COXpaHEHHUs PHEPTUH B UCATHBHOM bubnuoreka [IOK
KoJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
48. Pemtenue 3amay
49. | 3aryxawue 3JeKTPOMarHuTHbIC KOJIeOaHusI. bubnuoreka [JOK
BoinyKieHHBIE TIEKTPOMAarHUTHBIE KOJIeOaH!s https://m.edsoo.ru/5e668619
50. | IlepemeHnHsbIii TOK. Pe3uctop u KOHACHCATOP B IIETTH bubnnoreka [JOK
MEePEMEHHOTO TOKa https://m.eds00.ru/84836152
51. | Karymika MHAYKTUBHOCTH B IIETIH [IEPEMEHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/cfa307af
52. | 3akoH Oma a5 3IeKTPUIECKOH LT ePeMEHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/8bae38e6
53. MOIIHOCTh MEPEMEHHOTO TOKa. AMILTUTYAHOE U bu6mmoreka [JOK
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HCﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

https://m.edsoo.ru/lcac6c4c

o4 Pe3oHaHC B 3JIEKTPUYECKOH 1IeTTH Bubmmorexa LIOK
https://m.eds00.ru/087506df
55. Permenie 3a1ad bubmmoreka [{OK
https://m.edsoo.ru/a16836a4
56. | WpeanbHsiif Tpanchopmarop. IlponsBoactso, bubnnorexa [JOK
nepeavya v NoTpedieHue dIEKTPUUECKON IHEPT U https://m.edsoo.ru/f97418ae
o7. DKOJIOTHYECKHE PUCKHU TIPU MPOU3BOJICTBE
anekTpol3Heprun. KynbTypa ucioib30BaHus bubmorexa HOK
. https://m.edso0.ru/a6f74d93
OJICKTPOOHEPTHUH B TIOBCCAHECBHOU JKU3HU
58. Permrere saas bubmuoreka [JOK
https://m.edsoo.ru/ee6677ed
59. Permrere saas bubmuoreka [JOK
https://m.edso0.ru/7cab59f8
60. | OO6oOmeHnne u cucTeMaTu3alus 3HaHUH 10 TeEMe bubnuoreka [IOK
"DJIeKTpOMarHUTHBIE KoeOanus " https://m.eds00.ru/401024a9
61. MexaHu4ecKre BOJTHBI. XapaKTePUCTUKH bubmuorexa [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
62. Pemtenue 3amay
63. N bu6mmoreka [IOK
CBoiiCTBa MEXaHMYECKUX BOJIH
https://m.edso0.ru/d9ae1000
64. Pemtenue 3amay
65. 3ByK. XapakTepUCTUKU 3BYKa bubmorexa HOK
https://m.edso0.ru/138b6f09
66. | HMudpassyk u ynprpas3syk. lllymoBoe 3arps3HeHue bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl https://m.edso0.ru/7380038f
67. bubnuoreka [JOK

Pemenue 3amau

https://m.edsoo.ru/cfd918bf
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68. | DnexTpomMarHUTHBIEC BOJIHBL M3myueHue bubmmoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
69. | Dueprus 3MeKTPOMAarHUTHBIX BOJH. CBOCTBA bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
70. | Pemenue 3amau
71. [[Ixana aneKTpOMarHUTHBIX BOJIH. [IpumeHeHune bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo0.ru/49belf9e
72. | TIpuHIUTIBI PAJUOCBS3H U TCIICBHJICHUSI.
Péll)I[I/IOJ'IOKaIIII)/ISI. DJEKTPOMAarHUTHOE 3arpsi3HEHHE brbmmorexa [OK
. https://m.edso0.ru/9f96f1f8
OKpY’Karolen cpe/ibl
73. Pemenne 3amau
74. | KonrpoisbHas padota o teme "Konebanus u bubnuoreka [IOK
BOJIHBI" https://m.edso0.ru/4f7985a0
75. CBeT. 3aKOH MPSMOJIMHEHHOTO PAaCIIPOCTPAHCHHS bubmuorexa [JOK
cBeTa https://m.edso0.ru/f9566406
76. | Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA bubnuoreka [IOK
NPSAMOJIMHEHHOTO PacpOCTPaHECHUS CBETA https://m.edso0.ru/ea32d455
77. | Orpaxenue cBera. [1nockoe 3epkano. Cheprudeckoe bubnuoreka [JOK
3epKajio https://m.edsoo.ru/a005d2bb
78. | Ilpenomiienue cBeTa. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MoKa3arens npenomieHus. [loanoe bubnnoreka [JOK
BHYTpeHHee oTpaxeHue. [IpeaenbHblii yrou https://m.edsoo.ru/bc2e55cd
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS
79. | Pemenne 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPaKCHHS bubnnoreka [JOK
U NIPEJIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
80. | Xon nyueii B mpusme. ucnepcus ceera. CloKHbIN bubnuoreka [IOK
cocraB Oenoro cera. L[BeT https://m.edsoo.ru/d8elc3be
81. Pemenue 3amau
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82.

JInn3el. DOKYCHOE PACCTOSIHUE U ONITUYECKAs CHJIa

bubmuoreka [JOK

JIMH3BI https://m.eds00.ru/60441359
83. | Pemrenue 3amau
84. | TlocrpoeHne n300paKeHMI B JIMH3aX U UX CHCTEMaX. bubnuorexa [JOK
YBeIU4eHNE JIMH3BI https://m.edsoo.ru/bb53b1d5
85. | PemreHue 3aa4 Ha IOCTPOCHUE M300PaKECHHUN, bubnuorexa [JOK
MOJIy4a€MBbIX C MIOMOILBIO JIMH3 https://m.eds00.ru/5a868f09
86. I'ma3 kak ontuyeckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
87. Pemenue 3agau. [Ipenensr npuMeHMMOCTH bubmuorexa [JOK
F€OMETPUYECKON ONITUKH https://m.edsoo.ru/cd174a10
88. CKOpOCTB CBETa M METOJIBI €€ H3MEPEHUS bubmorexa OK
https://m.edsoo.ru/f32aab06
89. Jlcniepens cBeta bu6mmoreka [IOK
https://m.edsoo.ru/lel6cc6e
90. ViTepepenis caeta bu6mmoreka [IOK
https://m.edso0.ru/5fc0c638
91. | KorepeHTHbIC HCTOYHUKHU. Y CIIOBUS HAOJIOICHUS bubnuoreka [JOK
MaKCUMyMOB U MUHUMYMOB https://m.edso0.ru/c6416d48
92. Permere 3a1ad bu6mmoreka [IOK
https://m.edsoo.ru/3061de2b
9. [Ipumenenne untepepeHuu Bu6mmorexa LIOK
https://m.edsoo.ru/668edbc8
94. Judpaxuus csera bubmuoreka [JOK
https://m.edsoo.ru/12ed04b5
95. | JIudpaxuuonHas peméTka. Y cioBre HaOI0AEHUS bubnuoreka [IOK
IJIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
96. Pemenne 3agau bu6mmoreka [JOK
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o [Tontepeynocts cBeTOBBIX BOJH. [lossipusanus ceera Bubmmorexa LIOK
https://m.edsoo.ru/e9890fe9
98. Permene 3aad bubmuoreka [JOK
https://m.edso0.ru/c56c8158
9. CBeTOBBIC SIBJICHUS B IPUPOJIC bubmorexa HOK
https://m.edso0.ru/0b36363d
100.| OOGoOmIeHre U cucTeMaTH3al|sl 3HAHKUH 110 TeMe bubmuoreka [JOK
"Onruka" https://m.edsoo.ru/8a14748b
101.| Pemrenue 3amau
102. KonTtponbHas padota mo teme «OnTuka» bubamorexa [JOK
https://m.edso0.ru/82315dd4
103.| T'paHHIBI MPUMEHUMOCTH KJIACCHUECKON MEXaHUKH.
3aKOHBI SJIEKTPOIUHAMUKY U MPUHITUI bubamorera LOK
https://m.edsoo.ru/c9bd77ch
OTHOCHUTENILHOCTH
104 [ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIHBHOCTH Bubnmorexa [JOK
https://m.edso0.ru/c56f05ch
105.| IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.
[IpeoOpazoBanus Jlopenna. YciioBue mpuIuHHOCTH. bubnuoreka [JOK
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE https://m.edsoo.ru/d83742bb
BPEMEHU U COKpAIlleHUE THNHBI
106. DHeprus U UMMYJbC PEIITUBUCTCKOM YaCTULIBI Bu6mmorexa LIOK
https://m.edsoo.ru/853a64fc
107.| Cas3b Macchl ¢ SHEPTUEH U UMITYIHCOM bubnnoreka [JOK
PENATUBUCTCKON YaCTULIBI. DHEPTHS MOKOS https://m.edsoo.ru/b6258ffa
108, PaBHOBecHOE TemIOBOE U3TyYEHNE bbmmorexa [JOK
https://m.edsoo.ru/f54035a5
109.| 3axon cmemenus Buna bu6mmoreka [JOK
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https://m.edsoo.ru/1c5ff752

110. bubnmoreka [JOK
I'unoresza M. I1nanka o kBantax. @OTOHBI https:/m.e dSO(])_.[ru /a5ffa218
111 DHeprus ¥ UMITyJIbC GOTOHA bubnuorexa LIOK
https://m.edsoo.ru/7fb307ec
112.| ®otorddext. Onpitet A. I'. CroseToBa. 3aKOHBI bubnuorexa [JOK
¢doToaddekra https://m.edso0.ru/8c68e5b9
113.| VYpaBHenue DitHmTelHA 115 PoTOIPPEKTA. bubnuorexa [JOK
"Kpachas rpanuna" ¢potosdpdekra https://m.edsoo.ru/01ef4556
114. bubmuorexa [JOK
JlaBnieaune cBeta. OmbiTel I1. H. JleGeneBa httos://m.e dsogru 164b4F966
115 BoHOBBIE CBOMCTBA YaCTHII bubnmorexa [JOK
https://m.edsoo.ru/f59cfcec
116.| Bomnsl ne bpoiins. J{nmuna BostHb! Ae bpoiins n
pa3Mepsl 00JaCTH JIOKAIM3AlUU JBHKYILEHCs bubamorera LOK
ACTHII https://m.edsoo.ru/5df8bafl
117 KopnyckynnsipHO-BOJTHOBOH Ayalinu3m bubamorera LOK
https://m.edsoo.ru/8ccab62a
118 Judpakius 3JeKTPOHOB Ha KpHUCTaJIax bubmmorexa [TOK
https://m.edsoo.ru/30dbal8c
119.) Cneuunduka u3mMepeHud B MUKPOMHPE. bubnuoreka [JOK
CootHomienus HeonpeaenéuHocrei I'elizenbepra https://m.edso0.ru/65783dec
120 Pemenue rpaduueckux 3amay Bu6mmorexa LIOK
https://m.edsoo.ru/e70195bd
121. Pemrenne pacy€THbIX 3a1a4 bubmiorexa LIOK
https://m.edsoo.ru/ee9b3182
122.| KoutponbHas padota no remam: "OcHoBsl CTO", bubnuoreka [IOK

"KopnyckynsipHO-BOJHOBOW Ayain3m"

https://m.edsoo.ru/c3de891a



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a

123.| OmbITHI IO UCCIIEIOBAHUIO CTPOCHHSI aTOMA. bubnmoreka [JOK
[Tnanerapuas moxens aroma Pezepdopra https://m.edso0.ru/312b750a
124, Hocrviare: Bopa bubnuorexa [JOK
Y p https://m.edsoo.ru/404dfa9a
125.| Buasl ciektpoB. CrieKTp ypoBHEH SHEPTHH aToMa bubnuorexa [JOK
BOJIOpOJIA https://m.edsoo.ru/cf74b1la
126. CrioHTaHHOE W BBIHY)KJICHHOE U3ITyUCHHE CBETA bubmorexa HOK
YA e https://m.edso0.ru/f945d85c
127. bubmmoreka [IOK
Jlazep
https://m.edsoo0.ru/2288a0c4
128.| Hyxnonnas mojaens sapa [efizenOepra-HBaneHKo.
3apsa u MaccoBoe YKCIo sanpa. M3oTomsl bubnmorexa [JOK
AR Apa- ' https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
129.| 3axon pammoakTuBHOTO pacmana. CBoWcTBa
MOHM3UPYIOUIETO U3lydeHus. Biausaue bubnuoreka [IOK
pPaIOaKTUBHOCTH Ha KUBbIE OPraHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
130.| DHeprus cBs3u HYKJIOHOB B siipe. SIIepHBIC CHUJTBI.
Hedekt maccsl snpa. SnepHeie peakiuu. SnepHbie
eakTopsl. [IpoGiemsl ynpapiseMoro bubmmorexa [TOK
P PRl 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI
Pa3BUTHS AJIEPHON IHEPTETUKHI
131. MeToapl perucTpanuy U UCCICIOBAHUS
AJIeMEHTapHbBIX yacTull. OyHJaMeHTalbHbIE
13 o bubnuoreka [IOK
B3auMo/ieiicTBUs. baproHbl, ME30HBI U IENTOHBI.
. https://m.edsoo.ru/lac08a5h
[Ipencrasnenne o CtanaapTHON Moaenu. KBapk-
TJIFOOHHAS MOJIEJTh aJIPOHOB
132.| ®wusuka 3a npenenamu CTaHIapTHON MOJEIH. bubnuoreka [IOK

TémHasa Marepus U TéEMHas dHeprus. EnuHcTBO

https://m.edsoo.ru/c026fd37
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(bu3nvecKoil KapTHHBI MUpa

133.| IlpuMeHHMOCTH 3aKOHOB (PU3UKHU JJIS1 OOBICHEHHS
MPUPOJIBI KOCMUYECKHX 00BEKTOB. MeTo 161 brbamorexa [OK
pup . https://m.eds00.ru/39c44028
ACTPOHOMUYECKUX HCCIIEI0OBAaHUMN
134.) Conneunas cuctema. Connie. CoHeuHas bubmmoreka [{OK
akTUBHOCTb. MlcTounuk sHeprun CoJsiHLA U 3BE3] https://m.edso0.ru/22748eb4
135.| 3B&31bl, UX OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma bubnuoreka [JOK
"CIEeKTpabHBIN KJIACC — CBETUMOCTH" https://m.edso0.ru/42169944
136.| Mnuneunsrii [Tyrs — nHamra [Nanaktuka. Turmsr
ranakTuk. YEpHbIE ABIPHI B sI/Ipax rajlakTUK bubnuoreka [IOK
Macmrabnas cTpykrypa BeenenHoii. https://m.edsoo.ru/7cd10a0a
MeraranakTuka
137.| ®wusuueckuii mpakTukyMm 1o teme "MccnemoBanue bubnuoreka [IOK
MAarHUTHOTO TOJISI IOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/67361aef
138.| ®usnueckuii mpakTukym no teme "HccnenoBanue
P o . " A https://m.edsoo.ru/c36658da
SIBJICHUS DJIEKTPOMATHUTHON UHAYKIIUU
139.] ®wusuueckuit mpakTukym 1o teme "M3mepenue
nepuojia CBOOOIHBIX KOJIeOaHUI HUTSHOTO U Bubmmorexa LIOK
proA A " https://m.eds00.ru/5d159d35
MPYXKUHHOTO MasiTHUKOB
140., ®dwusuuveckuit npakTukym 1o teme "[IpeobpazoBanue bubmuoreka [JOK
SHEPIrUH B IPY>KUHHOM MasiTHUKe" https://m.edso0.ru/a28026bd
141.| ®wusunueckuii npakTHUKyM 10 Teme "VccnenoBanue
bubnuoreka [JOK
MIEPEeMEHHOT0 TOKa Yepe3 MOCeI0BaTeIbHO
< " https://m.edso0.ru/89dc2d90
coeIMHEHHBIE KOHACHCATOP, KaTYIIKy U PE3UCTOP
142.| ®usnueckuii mpakTukym no treme "M3mepenue bubnuoreka [IOK
II0Ka3aTess MPEIOMIICHHs cTeKa" https://m.edsoo0.ru/42569eal
143.| ®usnueckuii mpakTukym no teme "Habironenue bubnuoreka [IOK

nudpakuy, HHTephEepeHINH U MOIIpU3alHy cBeTa"

https://m.edsoo.ru/8b7ac737
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144,

®duznyeckuil npakTukyMm 1o teme "Onpenenenue
HUMITYJIbCA ¥ SHEPTUH PENIITUBUCTCKUX YacTHIL (T10
¢doTtorpadusiM TPEKOB 3apsIKEHHBIX YaCTHIL B
MarHuTHOM moJie)"

bubmuoreka [JOK
https://m.edsoo0.ru/63756¢47

145.| ®wusnueckuii npakTUKyM 110 Teme "MccnenoBanue
CIIEKTpa pa3pekKeHHOTO aTOMApHOTO BOJIOPOA U brbmmorexa [OK
. https://m.edsoo.ru/ec651eb8
M3MepeHue nocTosiHHoM Pundepra"
146.| ®wusuueckuii mpakTukym 1o teme "HccnemoBanue
PaIroaKTUBHOTO (JOHA C UCIIOTH30BAHUEM bubmorexa HOK
| https://m.edsoo.ru/c3dabe6e
JO03UMETpa
147.] OO6oOmenue 1 cucTremMaTru3anys 3Hanui. Poib
(U3HUKHN ¥ aCTPOHOMHH B SKOHOMHUYECKOH, bubnuoreka [IOK
TEXHOJIOTHISCKOM, COIHMATbHOM M ATHYECKOM https://m.edsoo.ru/ad6ddeed
chepax nesTeTbHOCTH YeJIOBEKa
148.) OO6oOmeHue u cucreMaru3aius 3Hanui. Poiab u
MecTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOM bubmorexa IOK
. https://m.edsoo.ru/18f19f7c
Hay49HOU KapTUHE MHUpPa
149.) O0oO6I1IeHNe U cucTeMaTH3alKs 3HaHui. Pojib
(buzuveckoit Teopuu B (GopMUPOBAHUHI
MPEACTABICHUH 0 (PU3NYECKON KapTHHE MUPa, bubnuoreka [JOK
MecTO (PM3UYECKOM KapTHHBI MUpa B 00IIEM PSTy https://m.edsoo.ru/e7d400f4
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJIC
150.| O06o06I1eHNEe U cUCTEMATH3AIMS 3HAHUH 10 TEME bu6mmoreka [JOK
"Kunematuka" https://m.edsoo.ru/b032fc4b
151.| OOGoOmieHne U cucTeMaTH3alus 3HaHUH 110 TeMe bubmuoreka [JOK
"Kunematuka" https://m.edso0.ru/4e31b507
152. bu6mmoreka [JOK

O00011IeHrE U cCUCTEMATU3ALMS 3HAHUN IO TEME

https://m.edsoo.ru/2dfbafcs
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"Iunamuxa"

153.| OO6oOmieHre 1 cucTeMaTH3alus 3HaHUH 110 TeMe bubmuoreka [JOK
"Cratuka TBEpa0TO Tena" https://m.edsoo.ru/3cca482e
154.] O06o0menue U cucTeMaTu3aus 3HaHUH 110 TEME bubmmoreka [{OK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
155.| OOGoOieHue u cucTeMaTu3alus 3HaHui 10 TeMe bubnuorexa [JOK
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU TeopHun" https://m.edsoo.ru/ed440ca8
156. OO6oOmIeHne U cucTeMaTH3alus 3HaHHUH 110 TeMe bubmmoreka [{OK
"TepmoauHamuka. TernaoBble MaliuHb!" https://m.edso0.ru/c63f7¢10
157.) OOGoOmieHne u cucTeMaTu3alus 3HaHui 10 TeMe
"ArperatHsle cOCTOSIHUS BenlecTBa. Pa3oBbie bubamorera LOK
| https://m.edsoo0.ru/1d36b5b1
TIePEX0IbI
158.| OO6oOmeHue u cucTeMaTH3aIUs 3HAHUH 110 TeMe bubmuorexa [JOK
"Onexrpuueckoe noie" https://m.edsoo.ru/3bf0def9
159.] OO6oOmenue U cucTeMaTU3aIus 3HAHUH 110 TeME bubnuorexa [JOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/71453ee6
160.| OO6oOmeHue U cucTeMaTU3aIUs 3HAHUH 110 TeME bubnuorexa [JOK
"Toku B pa3nuuHbIX cpenax" https://m.edso0.ru/3d40077a
161.] OO6oOmeHue U cucTeMaTHU3als 3HAHUH 110 TeME bubnuoreka [JOK
"MarnutHOe€ noJie" https://m.edsoo.ru/3b4c06ae
162.| PesepsHblil ypok. O6001IeHNE U cUCTEMAaTH3aLUs bubnuoreka [IOK
3HaHUM N0 TeMe "DIeKTpOMarHuTHasi UHAYKIHS" https://m.edso0.ru/053e2248
163.| PesepsHblil ypok. O6001eHNE U cUCTEMaTU3aLUs bubnuoreka [IOK
3HaHUH 1o TeMe "MexaHnueckue kojaeoanus" https://m.edsoo.ru/d6310bfd
164.| PesepsHblil ypok. O6001IEHNE U cUCTEMATH3ALIUs bubnuoreka [IOK
3HAHMI 10 TeMe "DIIeKTPOMarHUTHBIE KoeOaHus" https://m.edsoo.ru/5e2bb83d
165.| PesepBublil ypok. O000IIEHIE U CUCTEMATHU3AIHS bubnuoreka [JOK

3HAHUHU 110 TeMe "MexaHnYeCcKue 1

https://m.edsoo.ru/96a7a2dd
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3JIEKTPOMAarHUTHbIE BOJTHBI"

166.| PesepBHblil ypok. O000IIEHNE U CHCTEMATH3ALIUS bubmuorexa [IOK
3HaHu# 1o teme "Onruka" https://m.edso0.ru/52ad1603
167.| PesepsHslil ypok. O000ImEHNE U CHCTEMATH3ALINS bubnuorexa [JOK
3HaHu# o teme "OcunoBel CTO" https://m.edsoo.ru/5beclc65
168.| PesepBHsIil ypok. O000ImEHNE U CHCTEMATH3ALINS
3HaHI;H71 1o T}éi[e "KOpl‘I;jKyJ‘IHpHO-BOJ‘IHOBOﬁ ’ bubmoreka LOK
. https://m.edsoo.ru/f7c59d38
yaau3m
169.| PesepBHsIil ypok. O000ImEHNE U CHCTEMATH3ALINS bubmorexa [IOK
3HaHui o teme "duznka aroma" https://m.edso0.ru/1f511654
170.| PesepubIi ypok. O00OIIEHUE U CUCTEMATH3AIIS

3HaHui No Teme "du3nKa aTOMHOTO S7pa 1
3JIEeMEHTapHbIX YacTul"

bu6moreka [IOK
https://m.edsoo.ru/905c5ce0

Bcero gwacos no mporpamme 170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®usuka 10. Knaccuueckuit kype. I'.S1.Mskuies, b.b.byxosues, H.H.Cotckuii
nox pea H.A.IlapdenrbeBoii. ba3oBblil ¥ yriyOneHHbI YPOBHH.

M."lIpocsemienue”



