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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®depepariuu,  peaiM3yOMMX  OCHOBHbIE  0Opa3oBaTENIbHbBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI MO3BOJIET peain30BaTh
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
opraHuzanusax MnpodecCUOHANTBHOrO 00pa3oBaHUsl MO Pa3IUYHBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  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-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3MKe 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 ¢u3MKe HMEET NPUMEPHBIA XapaKTEp M MOMKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE IMpHU 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. IKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOIUiA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HaHUN ONpEeNeNuiio 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 oOydyarouierocsi, B popMHUpOBaAaHUE YMEHH MPUMEHSTh 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 uyenocmnocmu. B COOTBETCTBUM C HEMl KypcC SIBISETCA JOTHYECKHU
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
o0beMHEH BOKpYr (Qu3umyeckux Teopuil. Bemymum B Kypce sBIseTcCs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcst 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 TEXHUKH W TEXHOJOTHM, a TaKXKe OOCYXACHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MIPUHIIMIIOB 0a3MPYyeTCsl Ha UCIOJIB30BAHUH CAMOCTOATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, 1abopatopHbie paboThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 00001IEHHOTO BUIa 0€3 MOMIAroBOM HHCTPYKIIHH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIILHOTO MpOIlecca UCXOI U3 0COOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO paslena Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOAENH ISl CUTYallMU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHeTe QU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHOe 000pynoBaHue (OPMHUPYETCI B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(dyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMECHECHHM.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYIOBAaHMS JOKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

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

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

pa3BUTHE npeICTaBIeHUN 0 BO3MO>KHBIX cdepax Oyayuein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

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

dbopMHUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS 1 0O0BICHEHUS
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
¢usnyeckoll MojenM, aJeKBATHON YCIOBHUAM 3aJayd, B TOM YHCJIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3NYecCKuX OSKCIEPUMEHTOB, aHaiM3a MW HUHTEepOpeTanud uHPopMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHATBHON NesITENbHOCTH, CBI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa30BaHus M0 CHEUANTBHOCTAM (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 1o (¢GU3MKE TMEpeueHb JTa0OpaTOPHBIX W
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOU TOYKM OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnuentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH 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 CHApsAI0B, LIEMHbIE, IIECTEpEHYATBIE W pPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM 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 yriaoBoi 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
JIBUKECHHH.

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

WN3yuenue pBWXKeHHS Tena, OpOIIEHHOTOo Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH Teproaa OOpalieHHs KOHHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmUPOTHL. J[BHKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuia CONpOTUBIEHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K TeJly CAI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBWKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUM TEJa [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

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

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

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

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

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

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

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

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

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaius. VcmapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEPTrUU B (Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  JKUIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

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

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

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

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

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

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

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

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaaka KOHJIEHCATopa 4epe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBaHMUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIICHUE BENIECTBRA.

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



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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CeUSHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEeHUsT UICTOYHUKOB Toka, D/[C GaTapeii.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

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

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moinus. [1nasma.

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

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



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

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosne. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

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

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

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

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTY/IBI.

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

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

3aK0H COXpaHCHHS PHEPTHH MPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0€ KOoueOaHUl Ha yIpyroM MojBece.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBaHue SHEPTUU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenbhbiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOjieOaHUsS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHBIE Kosie0aHMUsl. BoeinyxneHHBIE
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepemenHblf TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbIil NEepeMeHHbI TOK. Pe3ucTtop, KoHaeHcaTop M KaTyllka
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TNpPU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHMOCTb YaCTOThI CBOOOJHBIX KOJIE€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinp 31eKTpOMarHuTHOTO reHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJEHCATOP B LENH MEPEMEHHOIrO
TOKA.

Pe3oHaHc mnpu 1OCIIETOBAaTENbHOM COEIMHEHHH PE3UCTOPA, KaTyIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL.

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

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

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

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KeHUE,  IpesIoMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

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

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

Otpaxkenue cBeta. 3akoHbI oTpaxkeHusi cBera. [locTpoeHue n3zoOpaxxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH MPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

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

CobOuparome W pacceuBaroniye JuH3bl. ToHkas nuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIETrO JUH3Y I0J IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpakuusa cseta. JudpakinuonHas peméTka. YcCIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

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

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu ceera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTep)EepeHnn U MOISIpU3aIii CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne nirHbl CBETOBOM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULBI. DHEPrus
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHsl GhoTodddexra. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpakawinyro moepxHocTh). OmbiTer II. H.
JleOenena.

BosiHoBeIE cBOMCTBA yacTul. BosHbl ne bpouns. nuHa BonHb! ne bpoiuist u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuxka amoma.

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

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



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTMH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue muHelyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTo BOAOPOAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

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

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

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

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

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBUS. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



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

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

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

Conneynas cucrema.

Connue. Conneunasi akTuBHOCTh. McTounuk sHeprun CostHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKAEHUU U 3BodtonMu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus pU3NIECKUX BEIUYHUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3uKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEpUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPIUH,  IEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CIEKTPaJIbHBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpONepeay, 3JIEKTPOABUraTeNNb, pajgap, paIiuonpuEMHUK, TEJIEBHU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SICPHAsI DJHEPTEeTUKA U SKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJDKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE pealu3allMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO OOIIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTHYECKUX M
JIEMOKPaTUUYECKUX LIEHHOCTEH;

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

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUIMH U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



UHTEpeC K pa3in4HbiM chepaM npodhecCHOHANTBHON NESITENbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
007acTH (PU3HKHU Ha TPOTSKEHUU BCEH KU3HH.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HaHMS 1I€JIEN YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

OCO3HAaHHE IIEHHOCTU HAYYHOW JESTEIBbHOCTH, FOTOBHOCTh B IPOIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh MJIAH PEMICHHS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh H  BBIIOJNHATH PabOTy B YCIOBHSIX pPEajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

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

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ pelIeHWs, HaXOAuUTh AapryMEHTBl JUis
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POpPMYNIHPOBaTH COOCTBEHHBIE 3aJlaud B 0Opa30BaTEILHOM
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMU TONY4YEHHUS WH(POpMAIUU (PU3NYECKOTO COACp>KaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

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

co37aBaTh TEKCTHI (PM3MUECKOTO COJEp)KaHMs B PA3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATENIbHOCTH;

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

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY W METOJIbl COBMECTHBIX JNEHCTBUM C Y4ETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpellesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

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

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

OCYILIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA M AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYIUIIMU B OOJACTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



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

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

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATH PELIEHUS 110 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIUOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TMOHUMATHh  AMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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



ITPEAMETHBIE PE3VYJIbTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIONIUXCST YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AesiTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (YHKIMH  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBHKA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJICHU): WHEpIMadbHas CUCTEMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajcHue, alCoMTHO ynpyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOIMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

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

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBI)KCHHS, (OpMYyJbl KMHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), TMPU HTOM HCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS WMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHILIEHTPALUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPryeu TEMIOBOTO JBUKEHUS €r0 YacCTHIl, CBSA3b JABJICHUS HAECATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIIOIH30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKH BaXKHBIE COOTHONIIEHMS: 3aKOHbI OMa IJid y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMenIeHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéil BONM3UM €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMmarn MPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JIEKTPUUECKOE T0JIE, HANPSIKEHHOCTD 3JIEKTPUUYECKOTO TOJI,
HaINpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWja, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUs IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBH)KEHUE YacTULl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAIUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaun, 3JIEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU



3aBUCUMOCTH (U3HUYECKUX BEJIMYMH B BHIAE TpaPuKOB C YIETOM
aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BEIBOIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHON THITOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEPUMEHTAa, TNpPaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOWM W HESABHO 3aJJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nuecknux TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTAThl W KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3fenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMKA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACcCyKJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBSACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKMMHU TMpoIeccCaMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTWUH A JajdbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble CrocoObl padboThl ¢ MH(poOpMalHel (HU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETeHMs] HOBBIX 3HAHUM B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIEHMBATH BKJAJ KaXXIOTro W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

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

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

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

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



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

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

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

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

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

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B MEXIAJAKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBATh  pe3ydbTaThl  IOJIYYEHHOM  3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHs], OIICHWBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPaTOPHOTO 00OPYI0BAHNUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UUECKUX TEOpUil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

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

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

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

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



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIOJb30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

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

IPOSIBJISATh MOTUBAIIMIO K OyayIie nmpohecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
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
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
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
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl

1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIeI0OBaHUS PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3Hanus npupoasl. Habmronenne u 1 bubmorexa HOK

PUpOZEL 2-6.09 https://m.edsoo.ru/34c49931

IKCIIEPUMEHT B (hPH3HKE

4 Crioco0Ob1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK

P P https://m.edsoo.ru/7f18fda3

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (PU3UKH B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON JESITENbHOCTH JIOACH
Mexannueckoe aBmkeHue. Cucrema 9-13.09

7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU

8 Paguyc-BexkTop MarepualbHOM TOUKY, 1 bubnuorexa [IOK
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€ro IPOEKLHU Ha OCU KOOPJAMHAT.
Tpaekropus. Ilepemenienue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAUHAT

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onvcanue

https://m.edsoo.ru/30a108a5

bubmmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBKECHUS

10 CrnoxeHue mepeMeIeHnii i CKOPOCTEH. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubmuorexa [JOK
[IpssMonMHENHOE NBM>KEHUE C https://m.edsoo.ru/a99549a7
[TOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

https://m.edsoo.ru/b7560bbf
ITOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoOe majieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHU. 3aBUCUMOCTD 16-20.09 bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmmuelinoe nBuxenue. JBrxenue
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

bu6mmoreka [JOK
15 ckopocTts. [leproa u yactora.

L{eHTpOCTPEMHUTEIILHOE U TIOJTHOEC
YCKOpEHHE

https://m.edsoo.ru/33196fbe
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KonTtposneHas paboTa o teme

bubmuoreka [JOK

16 "Kunemaruka" https://m.edso0.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.

17 NHepupnanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Tpuniun oTHOCUTENBHOCTH | anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cucTeMBbI OTCUETA

18 Cuna. PaBHOelicTBYIOIIAs CHIIA. 23-27.09 bubnnorexa [JOK
Bropoit 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 Bzanmopeiicteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HeroTona https://m.edsoo0.ru/57dba505
[TpuHIUIT Cynepno3uiuy CUll.

20 meelljne 3a)1yr;qua HpHI/IMeHeHI/Ie bubamorera LOK

https://m.edsoo.ru/bdf997fb
3ak0HOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON 1 Bubnmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOpPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HUCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK

23 30.09-4.10
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupoaa v BuabI cui bubnuoreka [JOK

25 TpeHus. [[BUKEHHE B KUIKOCTHU U rase https://m.edsoo.ru/1fa86499
C Y4ETOM CUJIBI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2ch29676

26 Hasnenue. ['mapocratnueckoe 7-11.10 bubnuoreka [IOK
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nasnenue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€e U BpalaTeabHOE bubnuorexa [JOK
JBUKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [1neqo cumbl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!r paBHOBecus
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KounTponbnas paborta o teme bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro teia' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
39 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubnuorexa [JOK
MAaccC CUCTEMbI MaTE€PUATbHBIX TOYEK. https://m.edsoo0.ru/4bb8294b
TeopeMa 0 IBUKEHUH IIEHTPA MAcCC
Nmnynbe cuiibl 1 IBMEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUsSI UMITYJIbCa. 14-18.10 bubmnorexa [JOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBUKEHUE
MoMeHT uMItysbca MaTepUATIbHON
34 touku. [IpeacraBienne o COXpaHEHUU bubmuoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
3 Pemrerme saza https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM 21-25.10 bubnuoreka [JOK



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63

nepememneHuu. [ paduueckoe
MpeCTaBICHUE PAOOTHI CHIIBIL.
MOoOITHOCTH CHJIBI

Kunernueckas sneprus. Teopema 00

https://m.edso00.ru/913974c7

bubmmoreka [{OK

37 HM3MEHECHUH KMHETUYCCKOM SHEPIUU
. P https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
[ToTeHIMaIbHBIC ¥ HEOTEHIIHATBHBIC
bubmmoreka [IOK
38 cuiel. [loTeHIIMaNbHAS YHEPTHUSL.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tperbst KocMudecKkast CKOopocTh. CBsI3b
pabOThI HEMTOTCHITHATBHBIX CHJI C
. bubmuorexa [JOK
39 M3MEHEHHEeM MEXaHHYECKOW YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
VYrpyrue u He 1€ CTOJIKHOBEHHUSI.
40 Yy EIZIF{GHI/IG Bgn If }J,'IFJ'II/I U UIaeadbHOI bubmorexa LOK
p Piy https://m.edso0.ru/f30f43b6
KHUJKOCTH
41 KonTtponbHas padoTa o Teme "3aKkoHbI bubnuoreka [JOK
COXpaHEHUA B MexXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasieHU 0 IIPUPOIE
P pip bu6mmoreka [IOK
42 teroTel. OcHOBHBIE ToJIokeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddy3us. BpoyHoBckoe IBUXKEHHE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U 5-8.11
43 TBEPIBIX TEJI. XapakTep ABUKECHUASA U Bubmorexa OK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).
P P ya( ) bubmuoreka [JOK
44 KonuuaectBo Bemectsa. [locTosiHHAS

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temmneparypa. TennoBoe paBHOBecHeE. bubmmoreka [IOK
IIkana Ienbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 Pemterme sazat https://m.edsoo.ru/1531aba5
. bubnuoreka [JOK
47 Wneanbuslii ra3. ['a30BbIe 3aKOHBI 11-15.11 https:/m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau https://m.edso0.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B nieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHBIM KOJMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: EISOTepMa, H30X0pa, Bubnmorexa [JOK
https://m.eds00.ru/1344327b
n3obapa
bubnuoreka [IOK
52 Octiostioe ypasnerie MKT https:// m.edso;I ru/c8094721
12zl bu6mmoreka [IOK
>3 Pemmerme s https://m.edso0.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYPhI
TEPMOIUHAMHYECKON CUCTEMBI CO
54 CpelHelH KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYHATEeNEHOTO TEILIOBOTO
JBUKEHUS €€ YacTHUIl
55 O06o001eHne u cucTeMaTu3alus 3HaHu | bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTponbHas paboTta o teme 225 bubnunoreka [JOK

"OcHoBsl MKT"

https://m.edsoo.ru/13adad59
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TepmoanHaMuyeckas cCucTema.
3ananue BHEMHUX ycinoBui 1uist TJ]
CUCTEMBI. BHenIHME U BHyTpEHHNE

bub6mmoreka [{OK

57 mapametpsl. [lapamerpsr T ]I cucTeMbl
P p p pot TA https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHC 3HAUCHUS BEIMYMH,
ONHCHIBAIOIIMX €€ HA
MHUKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.
58 Camonpou3sBojibHas penakcaius T/] bubmmorera [JOK
p p https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Monenb nieaJIsHOTO Ta3a B
59 TEPMOJUHAMHUKE. Y CIIOBUSA bubmorexa LOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIH
VYpaBuenue Menzeneea-Knanelipona
60 1 BBIpKCHUE ISl BHYTPCHHEH bubmorexa IOK
P s yIp https://m.edsoo.ru/bal178d0
SHEPTHH
Bripaskenue 11t BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [JOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B 5612
62 TepMoArHAMUKe. Brruncienre paboTsl ' bubnnoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edsoo0.ru/741d5738
TuarpaMme
Tennonepenada kak croco0® M3MEHEHUS
63 BHyTpeHHe# 3Heprun TJI cucremsl 6e3 bubmorexa HOK
yIp P https://m.edso0o.ru/3d734561
COBepILIEeHUS pabOThHI
64 KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK

HU3JTy4YCHUC

https://m.edsoo.ru/157b54cd
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KomnuectBo Temnotsl. TemioéMKOCTh
Tena. Y IeabHas U MOJISIpHAst

bubmuoreka [JOK

65
TEIUIOEMKOCTH BEIIECTBA. Y IETbHAS https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAHUS TOTLIIMBA
Pacuér xonuuecTBa TENMIOTHI IPU bubnuoreka [JOK
66
TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 annabaTHOM TIpoIIEcCe. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH 9-13.12 https://m.edso0.ru/d8098824
KonuuecTBo TemIoTe 1 paboTa Kak
68 Mepbl H3MEHEHHS BHYTPEHHEH dHEPTrUH bubmorexa HOK
p yIp p https://m.edsoo.ru/b047alcd
T/ cuctembl
BTtopoii 3ak0H TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3Hadenue KITJ. Iukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
72| Pemenre sz o mesen el
16-20.12 = '
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHUSI TETUIOBBIX JBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edso00.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 P
cHicHie satat https://m.edso0.ru/c8c70432
75 O06o01eHre U cucTeMaTr3amus 3HaHUHA 23-27.12 bubnuoreka [JOK
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o teme "Tepmoannamuka. TeraoBbie
MaIIHbI"

KonTtposnsHas paboTa o teme

https://m.edsoo0.ru/28d62b3f

bub6mmoreka [{OK

76 "Tepmoanuaamuka. TemnoBsie
P H” https://m.edso0.ru/1b6e26¢5
MaILIUHBI
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
77 Ucnapenne u kurienne. Y nenbpHas bubmmorexa [TOK
P ’ https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacwImmenHbie 1 HEHACHIIICHHBIC TTapPHI.
KauectBeHHas 3aBUCHUMOCTE
IUIOTHOCTH U JaBJIECHUS HACBIIIEHHOTO
78 rapa oT TeMIIepaTyphbl, UX bubnuoreka [IOK
HE3aBUCHUMOCTH OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KATICHHS OT JaBJICHUS B
JKHUIKOCTH
79 Braxxnocts Bo3zmyxa. AGCOIIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
bu6mmoreka [JOK
80 Pemrenne 3amau
A https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramimyeckue u 9,10.01
bubnuoreka [JOK
81 aMmopdHbIe Tena. AHU30TPOITHS
N https://m.edso0.ru/20a88a03
CBOMCTB KPHCTAJIJIOB
[InaBneHne U KpUCTAIUIU3AIHA.
bubmuoreka [JOK
82 V nenpHasg TeIIoTa IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
Y - 13-17.01
edopManu TBEPAOTO TEA.
p p bu6mmoreka [JOK
83 Pactsxenne u cxxarue. Cnur. Moaynb

IOwnra. [Ipenen ynpyrux negopmannii

https://m.edsoo.ru/dalaabl0
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TermoBoe paclmpeHue KUIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHHU3M TEIIOBBIX bubmorexa HOK
pAbIX T P https:/m.edsoo.ru/7ba5edf2
KoJIcOaHUH YaCTHI] BEIIECTBa

85 [IpeoOpazoBanue sueprun B (Hha3oBBIX bubmmoreka [IOK
nepexonax https://m.edso00.ru/97a0672f

bubmmoreka [{OK

86 YpaBHEHHE TEIIOBOTO OamaHca

P https://m.edsoo.ru/ab1521fb
bubmmoreka [{OK

87 Pemrenue 3ana

HICHHE Saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTsIKEHUE.

88 Kanunnspueie sapnenus. Jlapienue noa bu6moreka [IOK
HWCKPUBJIEHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3amus 3HaHUH

" bubmuorexa [JOK
89 1o Teme "ArperatHbie COCTOSIHHS
" 20-24.01 https://m.edso0.ru/0b52575¢c
BeniecTBa. da3zoBbie Mepexoabl
KonTtponpHas padoTa o treme
90 "ArperatHple COCTOSIHHS BEIIECTBA bubmorexa HOK
P ., B ) https://m.eds00.ru/7dc2a739
dazoBbIe IEPEXOIbI
DneKkTpu3aus Tei U €€ MPOosIBICHUS.

o1 DIekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
3JIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUDIIEKTPUKHU U TIOTYIPOBOJHUKI
OJIeMEHTapHBINA DIEKTPUUECKHI 3apsi.

92 3akoH COXpaHeHI/I}I 3J1§KT I/Iqecxorz bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsaa 27-31.01
93 B3aumonericteue 3apsinoB. Todeunsie bubnuoreka [IOK

3apsaasl. 3akoH Kynona

https://m.edsoo.ru/445b7746
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bubmuoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuyeckoe nose. Ero neiictBue Ha bubnuorexa [JOK
BIEKTPUYECKUE 3aps bl https://m.edso0.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUYECKOTrO
96 nosst. [IpoGnsii 3apsia. Jlnanm bu6mmoreka [IOK
HaIpsHKEHHOCTH JJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TI0JIe
IloTenmmmansrHOCTE
97 ANEKTPOCTATUYECKOTO MOJsi. PasHOCTH bubamorexa [JOK
P ’ https://m.edsoo.ru/80021447
MTOTEHITNAJIOB M HAMPSHKEHUE
[TorenumansHast 3HEPTUS 3apsaa B
98 JJIEKT Ij)CTaTI/I‘IeCKOI\l/:I) noJie l;_[(J)ITeH nain bubamorera LOK
P ] t https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MO
CBs3b HANPSHKEHHOCTH TOJISL U 3-7.02
99 a3HOCTH rII)OTeH WaJoB JUis Bubnuorexa LTOK
p 1 g https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS
100 [TpunIUn cynepno3uiuu bubnuoreka [JOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bu6mmoreka [JOK
101 P
clieHie satat https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsAKEHHOTO TI0
103 O6’béMp mapa %one paBHOMe HO 10-14.02 Bubmmorexa LIOK
y 13 i P N P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOM TII0CKOCTH
104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
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mojie. YCiaoBue PaBHOBCCHUA 3apA10B

JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

https://m.edsoo.ru/32405eab

bubmuoreka [JOK

105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. Di1eKTpoEMKOCTD
106 KOH HeHcaTo pa BHeKTp 06MKOCTH bubmorexa [TOK
A pa- P https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 ITapannenbHoe COeMHEHHE bubmuoreka [IOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 OHeprug 3apsHKEHHOT0 KOHASHCaTopa bubmmorexa [TOK
p P A p 17-21.02 https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B bubnuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUI bubmuoreka [JOK
1o Teme "DnekTpuueckoe nosie" https://m.edso0.ru/5752603f
114 KounTponbHas pabora no teme bubnunoreka [JOK
DIIEKTpUYECKOE MoJIe 94-98.02 https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosSHHEIN TOK. Y CIIOBHUSI
115 CYILECTBOBAHUS OCTOSIHHOTO bubmnorexa [IOK
i https://m.edso00.ru/233311b5
ANEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 n . H
crounui Toka. Hanpsbierne u S/C https://m.eds00.ru/0839a115
117 3akoH OMa Juid ydacTKa [enu. 3-7.03 bu6mmoreka [JOK
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DNEKTPUUECKOE COIIPOTUBIICHHUE

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO NIPOBOHHUKA OT €TI0

https://m.edsoo.ru/f14f251e

bubmmoreka [{OK

118 JUIMHBI H IJIOIAU OIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarensHOE, MapalieIbHOE, bubmmoreka [IOK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacué€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
neneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 Pemterre sazas https:// m.edso;I ru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Hxoyna —Jlenuna https://m.edsoo.ru/a3605c5c
bu6mmoreka [IOK
124 Pemterre sazas 10-14.03 https:// m.edso;I ru/6761bfof
MOINTHOCTD JEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTh, BhIAEIIEMast Ha bubmorera [JOK
pesucTOpe https://m.eds00.ru/99750a6f
bu6mmoreka [JOK
126 Pemere sana https:// m.edsocl)l. ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa A5 IOJTHOM (3aMKHYTOM) 17-21.03 bubmuoreka [JOK
JNEKTPUUECKOM LIETH https://m.edsoo.ru/221f40fb
129 Pemienne 3agau bubmmorexa [JOK

https://m.edso0.ru/3580b679
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bubmuoreka [JOK

130 M
OTIHOCTE HETOTHIRa Toka https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K
OPOTKOE SaMblKaiHe https://m.edso0.ru/546f5632
132 KonneHcarop B 1ienu nocTossHHOIO bubnuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
133 P
CHICHHE Sa1ad https://m.edsoo.ru/4410cef0
Pemenue 3agau mo reme "[locTostHHBIM bubnuorexa [JOK
134 . 31.03-4.04
AIEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenue 3agaq nmo reMme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06001eHre 1 cucTeMaTu3alus 3HaHu’
137 o teme "IloCcTOsIHHBIHN 2IeKTpUUeCKUi Bubnmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpHas padoTa o teme bubnuoreka [JOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI 7-11.04 bubnmorexa [TOK
P HHECTB. P ' https://m.eds00.ru/da794295
TOK B MeTa/1ax. CBEpXIpOBOIMMOCTD
DIEeKTPUYECKUN TOK B pacTBOpax u
bubmuoreka [JOK
140 paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
Ddapanest 115 IEKTPOTU3A
bu6mmoreka [JOK
141 C) i T
HICKIPHHCCKI TOR B rasdx. Thiasvd https://m.eds00.ru/92d92f76
142 DNEKTpUUECKUI TOK B BaKyyMe. 14-18.04 bubnuorexa [IOK
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Bakyymubie npuGopsl

143

DIEeKTPUUYECKUM TOK B
MTOJTYIIPOBOTHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIM IOCTOSTHHOTO TOKA MpHU
MTOMOIIY aHAJIOTOBBIX M LIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UITH
"3HaKOMCTBO ¢ I POBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUHH MPU
MIOMOIIY KOMIIBIOTEPHBIX AATYMKOB"

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LEIbIO OMpeIeCHUS
MI'HOBEHHOM CKOpOCTH"

https://m.edsoo.ru/2E+160

bubmuoreka [JOK
https://m.edsoo.ru/ab61c660

bubmmoreka [{OK
https://m.edso0.ru/83622200

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKUH TPAKTUKYM 10 TEME
"H3mepeHue yCKkopeHus Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIJIIOCKOCTH'
uinu "ccnenosanue 3aBUCUMOCTH
MyTU OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBH>KEHUU"

148

DuU3NYECKUN IIPAKTUKYM I10 TEME
"M3MepeHne yCKopeHHs! CBOOOHOTO
nageHus" win "U3ydenue qBuKeHus
TeJa, OPOIIEHHOTO TOPU30HTAIBHO"

21-25.04

bubmuoreka [JOK
https://m.edso0.ru/6960b6ef

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402
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149

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocThio" unu "HMcecnenoBanue
3aBHCUMOCTH I1epHoAa 0OpalleHus
KOHHUYECKOTO MasATHHUKA OT €ro
napameTpon"

150

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepeHune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mmockocTu" nimm "l[IpoBepka runoTespt
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MacChl"

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIPYrOCTH, BOSHUKAIOIINX B IPYKHUHE
U PE3NHOBOM 00pasIie, OT UX
nedopmarun” wim "M3ydenne
JIBUKEHUS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
0J10K"

bub6mmoreka [{OK
https://m.edsoo.ru/bcf53514

bu6moreka [IOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue ko3PUIeHTa TPEHUS 10
BEITMYMHE YIIIOBOTO KO PHUIEHTA
3asucumoctu Frp(N)" nmm
"HUccnenoBanue NBM>KEHUSI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEeHTOM TpeHHS" WK

28.04-6.05

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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"N3ydueHue IBUKEHUS Ipy3a Ha Baly C
TpeHuem"

153

W3UYECKUN IPAKTUKYM IO TEME

o yM
"HNccnenoBanue yciuoBHi paBHOBECHS
TBEPAOIO Tella, UMEIOIIET0 OCh
Bpamenus" wiu "KoHcTpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TENA,
MMEIOLIEro TUIOIa b OTophI"

154

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3mepenune uMIryibca tena mo
TOpMO3HOMY ITyTH" iy "M3Mepenne
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TeJIa C UMITYJILCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCA IPU YIPYIOM
B3aumoaecTeun" uwiu "N3mepenue
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

bubmmoreka [{OK
https://m.edsoo.ru/4a04f4f7

155

dusnueckuil NpakTUKYM 10 TeMe
"N3yueHne u30TepMHUECKOTO
nporecca (peKOMEHJ0BaHO
UCIOJIb30BaHuE U(PPOBOIL
nabopatopun)" niu "M3ydenue
n30X0pHOro npouecca” nin "HM3yuenune
n3obapHoro npouecca" uian "IlpoBepka

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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ypaBHEHUs COCTOSTHUS"

156

Du3NYEeCKUN IIPAKTUKYM 110 TEME
"U3mepenue ynenbHO#M TeroémMKkocTu"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"HccnenoBanue aanadaTHOTO
niporiecca" unu "M3yuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUS
U TEMIEPaTypbl KUIMEHUS )KUAKOCTENH"

bubmmoreka [{OK
https://m.edsoo.ru/2f2faa6l

157

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapeHUs KUAKOCTEN" Wi
"N3mepeHue yaeabHON TEMI0ThI
miaByieHus apaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomMenieHuu". 3mepenue

ko3 durmeHTa moBEpXHOCTHOTO
HATSKEHUS

158

dusnueckuil NpakTUKYM 10 TeMe
"HabnroneHnue npeBpaiieHus SHepruu
3apsHDKEHHOTO KOHJIEHCATOPa B SHEPrUI0
M3JIy4eHHs CBETOAMO1a" WK
"N3y4yeHne NpoTEeKaHUs TOKA B LEMH,
coJiepKalieil KoHIeHcaTop" wim
"PacrnipenienieHue pa3HOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) U

7-15.05

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bubmuoreka [JOK
https://m.edsoo.ru/ec424377
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HOCJIEI0BAaTEIbHOM COEANHEHUU
KOHJIEeHCaTopoB"

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenpHoro

bubmmoreka [{OK

159
CONPOTHUBIIEHUSI TPOBOAHUKOB" WIIN https://m.edso0.ru/2b179d98
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HaKaJIUBaHUA"
®u3N4eCcKUil IPAKTUKYM IO TEME
"Habmnronenune anextponuza" uimm
"U3mepenue 3apsiia 0JHOBAICHTHOTO
160 noHa" unu "UccnenoBanue bubmuorexa [JOK
3aBUCUMOCTH COMTPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TEMIIEPATyphl' WIN
"CHATHE BOJBT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
161 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurlii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
162 CHCTEMATHU3aIUs 3HAHUH 10 TEME
" " https://m.edso0.ru/3149956b
JlmHamMuka
PesepBurlii ypok. O00011I€HIE U
P yp . 16-23.05 bubmuoreka [JOK
163 CHUCTEMATHU3AaIH 3HAHUH 10 TEME
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpAOTo Tena
164 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUHI 0 TeMe

https://m.edsoo.ru/6c0df9cc
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"3aKOHBI COXPAHEHHUS B MEXaHUKE"

PesepBHriii ypok. O600IIeHNE 1

165 CHCTEMAaTH3alMs 3HAHUH 10 TeME 1 bubmmoreka [{OK
"OCHOBBI MOJICKYJISIPHOKUHETUUECKOM https://m.edso0.ru/de148976
teopun"

PesepBHeIit ypok. O000IICHNE 1

166 cUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/Obcc77cl
MaITHBI"

Peseprubrit ypok. O6001eHNE 1

167 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bu6moreka [IOK
"ArperatHsle COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble IEPEXOBI"

Peseprubrit ypok. O6001eHNE 1
168 CHCTIe)MaTHSZEHSI 3H3HI/I§IH 10 TeEME 1 bubmmorexa LOK
https://m.edsoo.ru/f2381c0c
"Onexrpuueckoe noie"
PesepBHbIit ypoK. O6o6£ueHHe u BuGmiorexa LOK
169 CUCTEMATHU3ALNA 3HAHUA I10 TEME 1
B . https://m.edsoo.ru/3cae6dal
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
PesepBubIit ypok. O6001IeHNE 1
170 CI/ICTI;MaTI/ISZII_:I/I}I 3HaHPII>I'IH 10 TEME 1 bubnmorexa [IOK
https://m.edsoo.ru/cc7681d4
"Toku B pa3nuuHbIX cpeaax"
OBILIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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11 KVIACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U MTPOBOJTHUKOB C TOKOM. 1
https://m.edso00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
2 IIpun pnn cyIe no3nu§§< MAarHUTHBIX 1 bubmiorexa HOK
P UH YHep . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
2-6.09
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJICHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 1
HICHHC saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM 9.13.09 https://m.edsoo.ru/c97afaal
noJie ’
bu6mmoreka [JOK
8 P 1
CHICHHE 3aAat https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 PabGora cunel Jlopenna 1
pert https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 P
cHeHie sanat htps://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIlIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
PP > Hap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune bubnrorexa LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemrenue 3agau mo reme "MaruuTtHoe 16-20.09 bubnuorexa [JOK
noJie" https://m.eds00.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH nu. [ToTok BekTOpa bubamorera LOK
AYKHL N P https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [IOK
16 D/1C
AC mryxum https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
®dapanes https://m.edsoo0.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku 53-27.09 bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABHXKYIIUXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
20 P
clieHie satat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PaBHIIo Slentia 30.09-4.10 | https://m.edsoo.ru/bbc22726
22 NupykruBHOCTH. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH IMTOCTOAHHOI'O
TOKa

SAsnenue camounaykiuu. J/C

https://m.edsoo.ru/621eae9d

bubmmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIs KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMAarHuTHOE I10J1e https://m.edsoo.ru/b3cOad1l
bubmmoreka [IOK
25 Pemrenne 3amau
8 https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.edso0.ru/76484025
97 KonTponbnas paborta o teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KkosieOanus. "'apmoHnuyeckue bubmmorexa [OK
AP https://m.edsoo.ru/7c1db385
KoJie0anust
7-11.10
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvcanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHUYECKUX KOJICOaHUH U3 UX bubmorexa LOK
P https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bubnuoreka [JOK
31 Ammuryna u ¢dasa KoyieOaHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJIeOaHHIA. 14-18.10
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB 0
TOROICOATIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KO0JIEOAHHS B MY3BIKAJIbHBIX bubmiorexa HOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o00meHre U CHCTEMAaTH3aITHS
37 3HaHMM Mo TeMe "MexaHndecKue bubmorexa OK
| https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 . 21-25.10
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTMTY/IbI 3apsiia KOHJEHCATOpa ¢ bubnuoreka [JOK
aAMIUIMTYJIOM CHUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIeOaTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
UJeanbHOM KOoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromnme JMeKTPOMarHuTHhIE
41 KOH}e/)gaHII;}lI Brin peHHBIe bubmorexa HOK
' e https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus 5811
IIepemeHnHsbli TOK. Pesucrop u '
bu6mmoreka [JOK
42 KOHJICHCATOP B II€NU IEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152
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43 Karyiika HHIyKTUBHOCTH B LIENIU bubmmoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOM enn bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOE U NEUCTBYIOIIEE bubnmorexa LOK
YA a yrom https://m.edsoo.ru/lcacéc4c
3HAYCHUEC CUJIBI TOKA U HaHpH}KeHI/IH
46 Pe3oHaHC B DIIEKTPUYECKON LIENH bubnmorexa LHOK
p https://m.edso0.ru/087506df
bu6moreka [IOK
47 Pemenne 3ama
HICHHC 3a/1at https://m.edsoo.ru/a16836a4
Wneansuunf TpanchopMatop. 11-15.11
48 HHOI/BBOHCTBE ne(be paqa I/Ip bubmorexa LOK
p » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOICHNE AIEKTPUIECKOI SHEPTUN
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 Kynbsrypa ncnoin3oBanus bubmmorexa [OK
YARTYP . https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPT U B IOBCEAHEBHOM
JKU3HHA
bu6mmoreka [IOK
50 Pemenne
HHCHHE a1t https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK
51 Pemtenue 3amay
A https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3AL[MSI 18-22.11
52 3HAHUU 110 TeMe "DIEKTPOMAarHUTHEIE bubmorexa [IOK
" P https://m.edsoo.ru/401024a9
KoJe0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK

XapaKTepI/ICTI/IKI/I MCXaHHUYCCKHUX BOJIH

https://m.edsoo.ru/a58e109f
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bubmuoreka [JOK

o4 CBoiicTBa MEXaHHMYECKUX BOJIH htts://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
> 3syi. XapaKTepuctikit 3yka https://m.eds00.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemmenme sz 2529.11 https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yenne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ixaya 31eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3MeKTPOMarHUTHBIX bubmorexa TOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguOCBI3U U
61 TeJeBUACHUS. Paqnookammsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o teme 2612 bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpoCcTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA MIPSIMOJIMHEIHOTO Bu6mmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. 9-13.12 bubnunoreka [JOK

Coepuueckoe 3epKkaio

https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTelb

66 npenowiienus. [loaHoe BHyTpeHHEE bubnmorexa LHOK
P ' . yip https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbli yron
MTOJIHOTO BHYTPEHHETO OTPaAXKEHUS
Pemenue 3agaq Ha npuMeHeHNE
67 3aKOHOB OT I;)KGHI/ISIEI npeIOMIIEHUS bubnmorexa LOK
P p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0XHBIN cocTaB 0eyIoro
https://m.edsoo.ru/d8elc3be
ceeta. [{Ber
69 JIunzel. DoOKyCcHOE pacCTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
[TocTpoenne n3o0pakxeHUH B TMH3AX bubnuoreka [IOK
70
M UX CHCTEMAaX. YBeJIMUECHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 N300paKEeHUI, OJIYYaEMBIX C bubmmorexa [OK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucrema 16-20.12 bubmnorexa [IOK
' https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUYECKON bubmorexa [IOK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb cBETa U METOBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HUCIIEPCU CBETA
8 P 23-27.12 https://m.edsoo.ru/lel6cc6e
76 WnTepdepenius ceera bubnuoreka [IOK
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KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

https://m.edsoo.ru/5fc0c638

7 HaOIIOACHUS MAKCHMYMOB H bubmorexa LHOK
A ™ https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
7 P
8 CHICHHIE 3aAat https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
7 I1
o PHMEHHHE HHTEPdCPCHIIHH https://m.edso0.ru/668edbc8
bubmmoreka [{OK
80 Jludpaxis ceera 510,01 https://m.edso0.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue T bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6moreka [IOK
2 P
8 cHicHme sazat https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pelenne 3anad 13-17.01 https://m.eds00.ru/c56c8158
85 CBeTOBBIC SIBJICHUS B IIPUPO/IC bubmmorexa [JOK
PHpo https://m.edso0.ru/0b36363d
86 O06o001eHNEe U CHCTEMAaTH3aIIHs bubnuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
KonTtponbHas padoTa o tTeme bubnnoreka [JOK
87
«OnTuka» https://m.eds00.ru/82315dd4
I'panuIel MPUMEHUMOCTH 20-24.01
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK

QJICKTPOJAUHAMUKU U TPUHIHAIL
OTHOCUTCIBHOCTHU

https://m.edsoo.ru/cObd77ch
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https://m.edsoo.ru/c9bd77cb

ITocTynatel cienuanbHON TEOPUU

bubmuoreka [JOK

89 OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus Jlopenua.

90 VYcnoBue npU4UHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameyieHre BpeMEHHU M COKPAILICHHE
JUTHHBI

o1 DHEprusi U UMIYJbC PEISITUBUCTCKOU bubnuorexa [JOK
YaCTHUIIbI https://m.edso0.ru/853a64fc
CBs13b MacChl € SHEPTHEN U

92 HUMITYJIECOM PEISTUBUCTCKOM bubamorexa [JOK

https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBecHOE TETUIOBOE M3TyUEHUE bubmorexa [TOK
https://m.edsoo.ru/f54035a5
27-31.01 bu6mmoreka [IOK

94 3akor cmemer Baxa https://m.edso0.ru/1c5ff752

95 I'mnotesa M. [limanka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK

% DHEPIHs i HMIYJILC pOTOHA https://m.edsoo.ru/7fb307ec
®otoaddext. OnbiTol A. T bubnnoreka [JOK

97
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA TS

98 (bEToa(p(peKTa. ”KpaCHa;II:“paHHua" 3-7.02 Bubmmorexa LIOK

https://m.edso0.ru/01ef4556
¢dororpdexra

99 Jasnenue ceeta. OnbiTh [1. H. bubmuoreka [JOK

JleOenena

https://m.edsoo.ru/64b4f966



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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

bubmuoreka [JOK

1 B i
00 OJIHOBBIC CBOMCTRA HacTHil https://m.edsoo.ru/f59cfcec
Bounsl e bpoiins. JlnmuHa BOJHBI 1€
101 b ofmazl[a aI;Me bl §6J1acm " bubmmoreka LIOK
p P P N https://m.edsoo.ru/5df8bafl
JIOKAJIM3aIMK JABMKYIICHCS YaCTULIBI
N bubnuorexa [JOK
102 K -
0 OPTYCKYIVIPHOBOJHOBOH AyasM https://m.edsoo.ru/8ccab62a
103 Judpakuust 37eKTPOHOB Ha bubnuorexa [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crienunduka usmepeHuii B Bu6 10K
nonmoTexa
104 . 10-14.02
0 MHKpOMHp? COOTH?meiIm https://m.edso0.ru/65783dec
Heomnpeaenénnoctel I eizendepra
bu6moreka [IOK
105 P
CUICHHE rPaHHeCKiX 3a1a4 https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peuierie pacuCrHeIx saja: https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o TemMam: Bu6 10K
" "o ] nonmoTexa
107 OCHOBHU CTO", KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3M
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [lmtanerapnas Mojenb aroma
https://m.edso0.ru/312b750a
Pezepdopna
17-21.02 56 LIOK
nonMoTeKa
109 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/404dfa9a
110 Buns! cnektpoB. CriekTp ypoBHE# bubnuoreka [JOK
SHEpPruU artoMa BOoJAOopoaa https://m.edsoo.ru/cf74bl11a
111 CHnoHTaHHOE U BBIHYXICHHOE bubnunoreka [JOK

HU3JTYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85c



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
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112

Jlazep

113

Hyxnonnas mozens snpa
I'eiizenOepra-MBanenko. 3apsa u
MaccOBO€ YUCIIO sapa. M30Toms!.
PannoakTuBHOCTB

114

3aKoH paJHo0aKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. [lozumerpus

115

DHeprus CBs31 HyKJIOHOB B sijIpe.
Anepubie cunbl. JledekT Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

116

MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUS.
baproHbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM

Mo ienu. KBapk-rimrooHHas Moaelb
aZpOHOB

24-28.02

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

bub6mmoreka [{OK
https://m.edsoo.ru/34ada5de

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtaHnapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

3-7.03

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118
3HaueHue acCTpPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 0OBSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTObl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHBIE ONITHYECKUE
bubmmoreka [IOK
120 TEJICCKOTIBI, PaIOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38€3mH0ro HeOa. Co3Be3nus,
121 SIpKHE 3BE3JIBI, IUTAHETHI, UX BUAUMOE bubmorexa LOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHUE
Comnneunas cucrema. CouHiie.
bubmoreka [IOK
122 ConHeyHast aKTUBHOCTE. ICTOUHHK
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa [IOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmorexa LOK
s a 10-14.03 https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnnoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
S/Ipax TalakTUK
127 Bcenennas. Pacimpenne BeeneHHOI. 17-21.03 bubnuoreka [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
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3akon Xa06na. Teopus bomxbmioro
B3pbIBa. PelmkTOBOC M3ITydeHHE

128

MacmrabHast ctpykrypa Becenennoii.
MeraraiakTuka

129

Hepeménnbie mpoOieMbl acTpOHOMUU

130

@uU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB'" MJIN
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Ammepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa'" Win
"OnpenenieHUe MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUs CHIIbl AMriepa"

https://m.edsoo.ru/3dbdf0d2

bubmmoreka [{OK
https://m.edsoo.ru/ce234633

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

bu6moreka [IOK
https://m.edsoo.ru/67361aef

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOosA"

133

DuU3NYECKUH IPAKTUKYM I10 TEME
"UccnemoBanue sIBICHUS
camounnaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa”

31.03-4.04

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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134

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOHBIX
KoJIeOaHUH HUTSHOTO U IPY>KHUHHOTO
MAasTHUKOB"

135

PuU3NYECKUI IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

136

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOT0 TOKa
yepes Mocie0BaTeNIbHO
COeIMHEHHBIE KOH/IEHCATOP, KaTYIIKy
u pesucrop" mm "HccnenoBanue
paboThl HCTOUHUKOB CBETA B LIETH
MepEeMEHHOT0 TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tonyuenne n300pakeHUS B CUCTEME
13 TUIOCKOTO 3€pKajia v JIMH3bI"

139

dusnueckuil NpakTUKYM 10 TeEMe
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

140

DuU3NYECKUN IIPAKTUKYM I10 TEME

7-11.04

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [JOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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"Habmonenue nudpakuuu,
uHTepPEPEHITNH U TOJISIPU3AIHH
cBeta"

141

PuU3NYEeCKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTUll (1o
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM Ti0J1e)"

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

bubmmoreka [{OK
https://m.edsoo.ru/63756¢c47

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cnekTpa
pa3pekeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEpPEHHE TOCTOsIHHOM Prundepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
win "M3yuenue norsiomienus 6era-
YacTHUIl aJIIOMUHUEM"

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habxaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH I OTIPEIeIICHUs
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha

14-18.04

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
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KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTo MoJIylapus 1
sipkue 3BE361" wim "Habmronenus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3IHBIX
CKOTUIeHU "

O0600611eHre U cucTeMaTu3anus
3HaHUU. Poiib (pU3HKHN U acTpoHOMUH

. . bubnuoreka [JOK
146 B DKOHOMHUYECKOM, TEXHOJIOTHYSCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
NESITEIILHOCTH YeJIOBEKa
O06o01enre U cucTeMaTru3arus
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubmuorexa [JOK
ACTPOHOMHH B COBPEMEHHOM HAyYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o01enre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPEJCTABICHUHN O
Gopap N P bu6mmoreka [IOK
148 (bu3HUYEeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3UYeCcCKON KapTHHBI MUPA B 00IIEM 21-25.04
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O00011IeHNE U CUCTEMATH3AL[ S bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3AL[MSI bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edso0.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTru3amus bubmuoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfhafc5
152 O06o001IeHne U cucTeMaTu3anus 28-30.04 bubnmoreka [JOK



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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https://m.edsoo.ru/2dfbafc5

3HaHu# 1o teme "Cratuka TBEpAOTrO
Tena”

O0001IEHUE U CUCTEMATU3ALIUS

https://m.edsoo.ru/3cca482e

bub6mmoreka [{OK

153 3HaHUH 10 TeMe "3aKOHbI COXpaHCHHUS
examKe" P https://m.edsoo.ru/32a4d1a0
B MCXaHHK
O06001IeHNe U CUCTEMATHU3AIIHS Bt OK
154 3HaHuH Mo TeMme "OCHOBBI htI';I SJ?/I;I;T(S;::)(])_[M led440ca8
MOJIEKYJISIPHO-KUHETHUECKOM Teopun" PS:IED. '
O06o00meHre U CHCTEMaTH3aITHS Bt OK
. OTeKa
155 3HaHuM no TeMe '"'TepmomHaMuKa. nommoreka L1
TerioBLIe Ma " https://m.edsoo.ru/c63f7¢c10
IIJIOBBIC MAIIIMHBI
O06o00meHe U CHCTEMaTH3aITHS
156 3HaHUM MO Teme "ArperaTHble bubmuorexa [JOK
cocTosHU BenlecTBa. a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomsr"
O06o01enre U cucTeMaTru3arus 5905 BuG 1OK
. -9. nonmoTexa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe
" https://m.edsoo.ru/3bf0def9
rmoJjie
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
. . e
158 3HaHu# 1o TeMe "TlocTosIHHBIN nommoreka L
. https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O000I11IeHNE U CUCTEMATH3AL[MSI Eu OK
. nonroTeKa
159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX 1
" https://m.edsoo.ru/3d40077a
cpenax
160 OO6o01IeHre 1 cucTeMaTrU3aIus bubmuoreka [JOK
3HaHUM no Teme "MarautHoe nose" 19.16.05 https://m.edso0.ru/3b4c06ae
161 PezepBHblit ypok. O00O1IEHNE U ' bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUI 0 TeMe

https://m.edso0.ru/053e2248
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"JJeKTpOMarHuTHAs UHIYKIus"

PesepBHeiit ypok. O600IIeHNE 1

bubmmoreka [{OK

162 CHCTEMATHU3AIINA 3HAHUH 10 TEME
: B . https://m.edsoo.ru/d6310bfd
Mexannueckue KoJieOaHus
PesepsHeiil ypok. O000menne u
P P . bubnuorexa [JOK
163 CHCTEMATH3ALMS 3HAHUI [0 TEME
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMS
PesepBubiit ypok. O60011eHNE 1
164 CHCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHndeckue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBurrii ypok. O000111€HIE U
165 CI/ICTIe)MaTI/I?,Zp st 3HaHPII>I'III 10 TEME bubmmorexa [OK
" " " https://m.edsoo.ru/52ad1603
Omnruka
PesepBusblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
166 CUCTEMATHU3ALNA 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBrl CTO"
PesepBusblil ypok. O000IIIEHHE U
167 CI/ICTI;MaTI/ISZp WS 3HAHUH 10 TEME bubmmorexa [IOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOJTHOBOH JAyalin3m 19-23.05
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
168 CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
" " https://m.edso0.ru/1f511654
du3uka aroma
PesepBuriit ypok. O600mIeHEe U
169 CHUCTEeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK
"®du3uKa aTOMHOTO Spa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
170 PezepBHblit ypok. O0oO01IEHNE U bubnuoreka [IOK
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cucreMaTru3anusa 3HAHUM 10 TEME

"OneMeHThI acTpoPu3nKu"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16



https://m.edsoo.ru/2bffb94c

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

®dusuka (B 2 yacTax); yriayonennoe ooyuenue 10 kinace/ 'ennenmreitn J1.O.,
bynaroBa A.A., KopuuneeB U.H. u ap.; nox peagakiueid Opiiosa B.A.
O61ecTBO ¢ orpaHn4eHHON 0TBeTCTBEHHOCTHI0O « BMTHOM. JlaGopaTopus
3HaHMI»; AKIIMoHepHOoe obuiecTBO «U3narenbcTBo «lIpocBemenue

®dusuka (B 2 yacTax); yrinyonaennoe ooyuenue 11 knace/ I'ennenmreiin J1.9.,
bynaroBa A.A., KopuunseB U.H. u ap.; nox peaakiueid Opiiosa B.A.
O6m1ecTBO ¢ orpannueHHON 0TBeTcTBeHHOCThI0 « BMHOM. JlabopaTopust
3HaHMI»; AKIIMoHepHOoe obuecTBO «M3narenbctBo «lIpocBenienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'enpenmreiin, JI.J. @usuka. 10 kinacc. CaMOCTOSTENIbHBIE U KOHTPOJIbHBIC
pa6otel/ JI. O. 'enpenmreiin, JI.A. Kupuk.—M.:BMMHOM. JlaGopatopus
3Hanmi, 2020.

I'enpenmreiin, J1.J. @usuka. 11 kinacc. CamocToATENbHBIE U KOHTPOJIbHBIE
pa6otsl/ JI. O. I'ennenmreiin, JI.A. Kupuk.—M.:BUHOM. Jlabopatopus
3Hanmi, 2020.

®duzuka. 10 xknacc. Meroandeckoe mocodue ¢ yKa3aHUsIMHU K PEIICHUIO 337124
noBbilieHHOM TpyaHoctu / JI. O. 'ennenmireiin, A. A. bynatosa, A. B.
Komkuna, 1. H. Kopaunbes

®dwusuka. 11 kmacc. Meroandeckoe mocodue ¢ yKa3aHUsIMHU K PEIICHUIO 33124
noBeIieHHOM TpyaHoctu / JI. O. I'ennenmreiin, A. A. bynarosa, A. B.
Komxkuna, . H. Kopaunses

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/ (Poccuiickas 35ieKTpOHHAS IITKOJIA)
http://school-collection.edu.ru (Enqunas xosmekius uppoBhIX
oOpa3oBarenbHBIX pecypcoB) https://easyen.ru/load/fizika/7_klass/138-1-2-0-0-
0-4 (CoBpeMeHHBIN YIUTEITHCKUI TIOPTAI)

http://www.ict.edu.ru (ITopran «THpOpMAITMOHHO-KOMMYHHUKATHBHBIC
TEXHOJIOTUU B 00Opa30BaHUN)

http://fiz.1september.ru/ (OnexTpoHHas Bepcus razeTbl «Du3nKka)



http://www.physics.ru/ (OtkpbiTast pusuka. OU3NKOH)
http://www.fizika.ru/index.htm (Caiit ®usuka.py)
http://astronom-ntl.narod.ru (Coopauk MaTrepuaaoB o pu3nke u
actporomun) https://videouroki.net/ (Caiit VIDEOUROKI.NET)
http://class-fizika.narod.ru/ (KnaccHas ¢usnka)
https://www.youtube.com/channel/UCqgKclh2n8KxgtUaBOfXsavA
(Buneomnocobust AJist MIKOJIBHUKOB)

http://physics.nad.ru/ (Pusrka B aHUMAIHIX)
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