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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depeparuu,  peaM3yOMMX  OCHOBHbIE  00pa3oBaTeIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusuka» Ha yriy0i1EéHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUS B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TNpeaMeTHble (Ha  yriayOn€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, SIBJSIETCSI CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

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

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH 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 okpy:karomieMm Mupe. IIKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOIuii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIe MOYKHO PACCMAaTPUBATh KaK MPUHIMIIBI €M0 MOCTPOEHUS.

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

Hoea cemepanuzayuu. B coOTBEeTCTBUM C HEW MmaTepuan Kypca (PU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (DU3UYECKON HAyKH, OCMBICICHHE CBA3U DPAa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxona. s pusuku peammsanus 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PpOHTATBHBIC YYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl 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 TOJYrOAUM B KaXJIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYCCKUX PA0OT OCYIICCTBIISAETCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DH3WYSCKUX BEIMYHMH M IOCTAHOBKY
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 M HESBHO 3aJlaHHOW (PU3MUECKOW MOJIETBIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYXKAIOIIECH KU3HH, TPEOYIOIIHEe BBIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus TOJDKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAIMOHHOE 000pYy10BaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBIX  SBICHUW W  TPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

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



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTOpHOTO OOOPY/IOBAHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
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 MHTEpPECA M CTPEMIICHHS OOydYaloIMUXCAd K HayYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

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

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

JlocTikeHue 3TUX 1efiel 00ecrneurnBaeTcs peleHueM CIeAyIOIUX 3a7ady B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

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

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETHUECKUE 3HAHUS JIJIsi OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3aj1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHUE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIaJICHUE METOJaMHU CAaMOCTOSITENBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM MpoPpecCUOHATBLHON EeSITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

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

[Ipennaraemerii B mporpamMme 1O (U3MKE MEpeueHb Ja0OpaTOpHBIX U
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 BEIMYUH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOEC TENIO0, HJeallbHasl KHUIKOCTb, HACATBHBIM Ta3, TOUYEUYHBIN
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, nabopamopnvie padbomul, npaKkmuKym.

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

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTUUKOB.

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.

ITepemernienre, CKOpOCTb (CpelHsIsE CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHH 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.



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

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CHUIOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro NeEpPexoa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienre CKOpoCTH NpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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 NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPYXKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cUCTeMBbl OTcuéra (OmpeneseHue,
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 TsxkecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOAHOTO MaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

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

Hasnenue. I'mapocrarnueckoe aaBienue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WM ILIAPOB Pa3HOM MAcChl € OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

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

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUSA TEII.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CHIT MIPU ABMKCHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

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

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOIO TeJla, UMEIOLIEr0 MIONAb OTOPBHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BMXEHUE.

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

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MmarepuanbHOM TO4yKkH. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBIL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CUIBI TPEHHSI MPU JIBUKEHHHM Tejla MO HAKJIOHHOM
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 B3aMMOJCHCTBUS 4YacCTHI BewiecrBa. Mopaenum CTpoeHus Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



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

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. [llkana
temnepatryp Llenbcus.

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

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temrneparypa (mkaia temneparyp KensBuna). 3akon JlanpTona. M3omporeccsl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHUS MOJICKYJI HJealbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

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

TexHuveckne yCTPOMCTBA W TEXHOJOTHYECKUE TMPOIECCHI: TEPMOMETD,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX pemEToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEPMHUYECKOro Ipolecca (PeKOMEHJOBAHO MCIOJb30BAHHE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

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
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe MJIsi BHYTPEHHEW dHEPIrUU OJHOATOMHOTO HAECAIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
TtoriuBa. Pacu€r konmumyecTBa TEmNIOTH mpu Temonepenade. I[lonsitue 00
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 COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmreHcaruu (Knaysuyc). HeoGpaTuMocTh MpUpOTHBIX MTPOIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOIOAWIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecammnvle cocmoanusn eeujecmea. Pazoevie nepexoobwl.

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

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH WM JABJICHUSI HACBIIMIEHHOrO TMapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTD
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
KpuctamuioB. IlnaBneHune W KpucTaum3anus. YJelabHas TEIUIOTa ILJIABJICHHUS.
CyO6numarnus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJIeOAaHWN YacTHIl BENIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusie aBnenus. J[aBneHne noa UCKPUBIEHHOM MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

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

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKECHUSL.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsBICHHUsA. OJEKTpuueckuid 3apsan. [IBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

Dnektpuueckoe noiie. Ero neiicTBue Ha 3JIEKTPUYECKUE 3aPSbI.

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

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnumanpHas SHeprust 3apsiaa B DJIEKTPOCTATHYECKOM  ITOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[Tome Toweunoro 3apsnma. [lome paBHOMEpHO 3apspkeHHOUM cdepwl. [lome
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.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOr0 KOHJIEHCATOopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psaka 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 CyleCTBOBAaHMUS MOCTOSHHOTO 3JIEKTPUYECKOrO0 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 nenpHOE CONPOTHUBIICHUE BEIIECTBRA.

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



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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CUETUYUK DIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIIA/IU TTOTIEPEYHOTO CeUSHHUS 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
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moisnus. [hiazma.

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, nadbopamopnuie padbomul, npaKkmuKym.

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 MU3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

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 ITPOLECCHI: 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.

KonebarensHasa cucrema. CBoOOIHEIE KOJIcOaHU.

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

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. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne kojeOaHuii Trpy3a Ha MACCHBHOM TIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopnvie pabomul, npAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUTMTYbI 3aTyXaIOUX KOJIEOaHU.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MONTHOCTP TIEPEMEHHOTO TOKA. AMIUIMTYJIHOE W
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TexXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AICKTPUUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

UccnenoBanue paboOThl HCTOUHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHnnueckue BOJIHBI, YCJIOBUSI MX pacnpoctpaHenus. [lomepeunsie u
poJloibHBIE BOJMHBL [lepuojl, CKOPOCTh PacHpOCTpaHEHUsT U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHX BOJH: OTPAXKECHHUE, MpesioMJIeHHe, WHTephepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS M3YyUYCHHS JIEKTPOMATrHUTHBIX BOJIH.
B3anmMuas opueHTaIMs BEKTOPOB B AJICKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMArHUTHBIX  BOJIH:  OTpaKeHUE,  TMPEIOMJICHUE,
noJisipu3anus, uHTepepeHIus u audpaxims.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEAUIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHnn u TuGpakiind MEXaHUMISCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeJIOMJICHUE, OIS pU3aIs, Tudpakius, THTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusMme. [ducnepcusi cera. CioxHbI cocTaB 0enoro cBera.
[Ber.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM c(heprudyecKoil JTUMH3bI OT €€ Te€OMETPUU M OTHOCHTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

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

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npeioMieHus CBETA.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHiiuu cpera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnaTepdepeHinm 1a3epHOro U3TyUYeHUs Ha IBYX HIEISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



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

YyeHnyeckuil 3KCIEPUMEHT, J1a00paTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe uznydeHue (M3iydeHue abCOJMIOTHO YEPHOTO Teja).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

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

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOU ayanu3Mm. Jludpakius 371eKTPOHOB Ha KPUCTAJIIAX.

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

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

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u norsioimienue GOTOHOB MPHU MEPEX0/Ie aTOMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa supa. MaccoBoe
yucio aapa. M3otomsl.

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

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mbl. EcrectBeHHbil poH 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
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



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.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

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 KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMArHOCTMKA B MEIMIHMHE, ONTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

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

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUAarHOCTUKA B TEXHUKE,



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

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duszukan
JIOJDKHBI OTPa’KaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYaOIMIMXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHIUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YAaCTH:

rPa’KAAHCKOT0 BOCITUTAHUS:

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

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIOBEUCCKUX T'yMAaHUCTHUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 0Opa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HMHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JESITEIBLHOCTH.

NATPHOTUYECKOT0 BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e cOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHNS,

e CIIOCOOHOCTH OICHWBATh CUTYAIMIO M IIPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B ICSTEIIBHOCTH YYEHOTO;

e OCO3HAHHME JUYHOTO BKJIaJIa B IOCTPOECHUE YCTOMYMBOTO OYAYIIETO.

ICTETUYECKOr0 BOCIIUTAHUS:



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasg J3CTETHKY HAy4HOTO
TBOPUYECTBA, MPUCYLIEro (PU3NUECKOIN HAyKeE.

TPYAOBOI0 BOCIIUTAHMSA:

WHTEPEC K pa3IUUHbIM cdepam NpodhecCHOHATBHON NeaTeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U pearu30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (PU3HKHU Ha TPOTSHKCHUU BCEH KU3HHU.

IKOJOIrH4€¢CKOro BOCMuTaHudA:

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue OINbITa JESITEILHOCTH 3KOJOTMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOECKTHYIO M HCCIEI0BATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

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

CaMOCTOATENbHO  (opMynupoBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LENU NEATEIIBHOCTH, 3a1aBaTh IapaMETpbl U KPUTEPUU HUX
JTOCTUKEHHUS;

BBIABIIATH 3aKOHOMEPHOCTH M IPOTUBOPEYMs B PpacCMaTpPUBAEMBIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTEpUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAThb COOTBETCTBHUE
pe3yJIbTAaTOB LIEJSIM, OLIEHUBATH PUCKH MTOCJIEICTBUI IESITEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/JICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILICHUE MPU PEUICHUU )KU3HEHHBIX TPOOJIEM.



Ba3oBnble uccienoBarebcKue 1eHCTBUA.

BJa/Ie€Th HAYYHON TEPMHUHOJOTHUEN, KIIOYEBBIMU MOHATUSAMU U METOJAMHU
(u3nUeCcKOl HayKu;

BJaJ€Th  HABbIKAMM  y4e€OHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB pelleHus 3a1ad  (PU3HYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METO0B IMO3HAHMUS;

BJIa/JE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluu, NPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTyallUsX, B TOM YHCJE MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIacTH
buzuky;

BBISIBJISATh NMPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBaTh 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelICHMS;

aHANIM3UPOBATHh TMOJYYEHHbIE B XOJI€ PEIICHHUS 3aJadd pPe3yJbTaThl,
KPUTHUYECKH OLEHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
NESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3a/1a4H, AOMYCKAIOIHUE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUs WHPOpMaANuu (PU3NIECKOTO COAEepKaHUs
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETAni0 WH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa WH(MOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKW O€30MacCHOCTH, THUTHEHBI, PECypCcOCOEpEKEHHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;



co37aBaTh TEKCThI (PU3MUECKOTO COJAEPKAaHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3HAaYeHUs HHPOpMalMd U 1EeJIeBOM ayJIuTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3ALIUN.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3UKM M BO BHE-ypOUYHOU
NEeSTeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUi H CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAIbHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JENUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUMN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKAa KOMAH[bl B
o0IIMi pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxeHue,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YueOHbIE 1elicTBUSA
Camoopranuszanus:

CaMOCTOSAITETILHO ~ OCYIIECTBIISATH IMO3HABATEIBHYIO JCSTEIBHOCTH B
oOnmacth (U3MKM M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEIILHO COCTABIISATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH  y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CHOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUIMH B 00JacTH
(u3HMKHM, MOCTOSTHHO MOBBINIATH CBOW 0OOpPA30BATENbHBIM M KYyJIbTYpHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTEIbHONW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU IJii OLEHKU CHUTyallud, BbIOOpa
BEPHOTO PEUIEHHUS;

YMETh OLICHMBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJITATOB OCBOSHHUS TPOTPAMMBI TIO
dbu3uke IS YpOBHS CpeaHero oOmero o0pa3oBaHUS Y  OOyYarOIIUXCS

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHWSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHATFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJIUPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
AMOIMOHATFHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX  CIIOCOOHOCTh  BBICTPAaWBATH
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH HHTEPEC U
paspeiiatb KOHQIUKTHIL.



ITPEAMETHBIE PE3VYJIBTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHBbIE pPe3yyibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Y OOYyHAIOIIUXCS YMEHUI:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIMN  (Pu3MuecKkol TEopuu —  MEXAHUKH,
MOJICKYJISIPHOM (PUBHKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoleccoB (SIBJICHUI): HHepLUHalbHAs CcHUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEI0, MAaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBHUXEHHUE,
CBOOOJIHOE TmajcHue, alCONTHO yhpyras aegopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAIUIMUECKOTO) TeJa, UJICAIbHBIN Ta3, TOUYCYHBIA 3apsl,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAaHHMYECKHUE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HblOTOHa, TpuUHUOMN  OTHOCUTENbHOCTH ['anumnes, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS UMIIYJbCca U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHBI MONIEKYISpHOW (GU3UKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTruel TEIUIOBOrO ABHMXKEHUS M KOHIICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIIOBOTO JBMKCHUS €0 YacCTHIl, CBA3b JABJICHHS UICAIBHOTO



raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpAaTypoH, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTeEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHLIUN CYNEPHO3UIUUA DIICKTPUUECKUX
MoJIEd, MPU 3TOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl apazes A1 31€KTPOIU3a);

OMUCHIBATh (DU3NUYECKUE TPOILECChl U SBJICHUS, HWCIOB3YS BEIHMYHHBI:
nepeEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEII, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJIbHAsl JHEpPrus, KUHETUYEeCKas
SHEPrusi, MEeXaHW4yecKasi JSHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
DHEPrus B3aUMOJEHCTBUA Tela ¢ 3emii€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmainl MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomoTHasl TeMIiepaTypa Tena, padoTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa HJealbHOrO Tasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE TO0JIE, HAMPSIKEHHOCTD ANEKTPUUECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHLIHAI 3JIEKTPOCTATUYECKOrO IMOJS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIa  TOKa,
HalpsDKEHUE, MOIIMHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IICKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKeHHE, Tu(dy3us, ucrnapeHue,
KUIIEHHE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAJUIN3AallMs, HAIPABIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUUYUHBI OT
OpYrol €  HCIOJb30BAHUMEM  MOPSIMBIX  M3MEPEHHUUM, NOpPU  ITOM



KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh pe3yJabTaThl IOTYyUYEHHOMN
3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHIAE TpaPuKOB C YIETOM
aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JIeNaTh BEIBOIBI IO Pe3ybTaTaM
WCCIICIOBaHMS;

NIPOBOJAUTh KOCBEHHBIE HW3MEPCHHS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMpATh ONTHMAJBHBIA METOJ HM3MEPCHHS, OLCHUBATh AOCOJIOTHBIC H
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATM3UPOBATH
NONyYeHHBIE PE3yJabTaThl W JIeNaTh BBIBOJ O CTaTyce MPeIIOKECHHOU
TUTIOTE3HI;

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 00OPYIOBaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3nYecKoil MOJENbI0: Ha OCHOBAaHHMM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuaroleld TpeOOoBaHUAM  3ajayw,
OpUMEHSATh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3MUecknuX TEOpUd TMpU KCIOJIb30BAaHUU MATEeMATHUYECKUX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYUYEHHBIX Pe3YyIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHWK U3
Pa3HBIX pa3aesioB Kypca PU3MKH, a TAaK)KE UHTETPALMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUA 71 OOBSICHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM W MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON 0€30MacCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM



HAYKM W TEXHOJOTMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKu U TpeAbsBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IT03HABATCIILHEBIC yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.

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

NOHUMATh poiab (U3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHOM M 3TUYECKOM cdepax AesSTENHHOCTH YeI0BEKa, POJb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTHHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JIESATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (YHKIMIA (PU3NYECKON Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MoAeleld (u3ndeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOaHUs, MAaTEMAaTHICCKUN MasTHUK,
UJCAIbHBIN TPYKUHHBIM MAsTHUK, TAPMOHUYECKHE BOJIHBI, WJCAIBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIN CBETA;



pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUSI W 3aKOHBl 3JEKTPOJMHAMUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUWW, npaBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMd CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOILIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUST ~ KBAaHTOBOM  (usuku  (ypaBHeHHME  OWHINTEWHA IS
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOILIEHUS HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

OMUCHIBATh (DU3NUECKUE TPOIECChl U SIBJCHUS, WCIONB3YS BEITHMYHHBI:
HaIPSKEHHOCTD JIEKTPUYECKOTO TOJIS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIIUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIa CAMOMHIYKUHMH, DSHEPrus MAarHUTHOTO TOJIA
IPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TIOKOSI CBOOOJHOW 4YACTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3apsij spa, SHEPTUs CBSI3H SAPA;

OOBSICHATH  OCOOCHHOCTH  TPOTEKaHWUs  (PU3MUECKUX  SBIICHUK:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmagbi
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE TMOHATHS, TEOPUH U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYEeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;



NPOBOJUTh HCCIENOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOH 3aBUCUMOCTHU
(¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEITHOCTEH  WM3MEpeHW#, Jenarth BBIBOABI IO  pe3yibTaTram
MCCIICJIOBAHNS;

NPOBOJIUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKCHHON THIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHATU3UPOBATh
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOro1aTh TpaBmiia 6€30MacHOTO TPy/la PU MPOBEIACHUH HCCIICTOBAHUN
B paMKax y4eOHOro OJKCIepUMEHTa, MpakTUKymMa W  y4eOHO-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMUS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue MoJENU, OTBEYalolue TPeOOBAaHUSAM 3aJauyd, IPUMEHATh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIIEHUs C YYETOM IMOJYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpall 3HAHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUI ¢ OMOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKUE 3HAHMUA [UIsI OOBSICHEHHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (M3MUYECKUMHU TMPOIECCAMH, C



MO3ULUI FKOJOTMYECKON 0€30IaCHOCTH, MPEACTABICHUN O pallMOHAIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHMM JOCTHKCHUUI
HAayKd M TEXHOJIOTUM Ui JajJbHEMIIEro pa3BUTUS YEIOBEYECKOIO
o011ecTBa;

OPUMEHSATh pa3iudHble CIOCOObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOTO
colepKaHUsI C UCIHOJB30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTUH, IPHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSIBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHOM MHGOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHpOpMAIMK, TOJYYCHHOW U3 PA3NIUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

IPOSIBISATH OpraHU3alOHHbIE " MIO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOpPETEeHHs  HOBBIX 3HAHUW B Ipoliecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAJBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OLEHMBATH BKJIAJ KaKIOro M3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON TPOOIIEMB;

HPOSIBJIATH MOTUBALMIO K Oynymield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

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

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
°
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie fl[:;:eﬂl/lﬂ :)Igg)al;?:;:::enbﬂme
padoTsI padoThbI pecypest
1 ®dusnka — pyHIaMeHTaIbHasg HayKa O 1 04.09.2023
pupoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1 05.09.2023
nccaenoBaHus GU3NIECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE 05.09.2023
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PU3HKE
4 Crioco06n1 m3MepeHus: GPU3NIECKUX BETUYNH 1 06.09.2023
AGCOIOTHAS M OTHOCUTEIbHAS 06.09.2023
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJINYUH
MopenupoBanue B ¢pusuke. Posb u mecto 11.09.2023
5 ¢u3ukH B GOpMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHbBI MUPA, B IPAKTUYECKOI
NEeSATEIbHOCTH JIFOIEH
Mexannueckoe aBmkeHue. Cucrema 12.09.2023
7 oTcueTa. OTHOCUTENBHOCTh MEXaHUUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3agauu
MEXaHUKH
8 Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 12.09.2023

MMPpOCKIHU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepemenienue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIUHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

13.09.2023

10

CrnosxeHune nepeMelieHnid 1 CKOPOCTEN.
Pemrenne 3anau

13.09.2023

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHHUEM
I'paduaeckoe onmcanre MpSIMOTUHEHHOTO
JABUXXCHUSA C TIOCTOSHHBIM YCKOPCHUEM

18.09.2023

12

Bxo1HOM KOHTPOJIb

19.09.2023

13

CBoboaHoe masieHre. Y CKopeHue
cBOOOHOTO MaJeHUs. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpapuKu

19.09.2023

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU3OHTY

20.09.2023

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHas
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

20.09.2023

16

KonTponsHas paborta o Teme
"Kuuemartuka"

25.09.2023

17

IlepsrIif 3akoH HeroToHa. MHEepaibHbIe
cucremsl orcuéra. [IpuHuun

26.09.2023




OTHOCHUTEIILHOCTH [ 'anmuies.
HewnnepuunanpHbie cUCTEMBI OTCYETA

18 Cuna. PaBHozelicTByro1as cuiia. Bropoit 26.09.2023
3akoH HeroTona. Macca
19 B3anmoneiicteue ten. Tperuit 3akoH 27.09.2023
Herorona
20 [IpuHnmn cynepnosunuu cui. Pemenne 27.09.2023
3a7a4 Ha MIPUMEHEHUE 3aKOHOB HbhroToHa
3aKO0H BCEMHPHOTO TSATOTEHHUS. 02.10.2023
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
MHEPTHOMN MacChl
29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO 03.10.2023
MaJICHUS
JIBmkeHne HEOSCHBIX Tel U UX 03.10.2023
23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Kertepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023
Cuna tpenus. [Ipupoaa v BUIbI CUIT TPEHUS. 04.10.2023
25 JIBI>KEHHE B )KUJIKOCTH U Ta3e ¢ y4ETOM
CUJIBbI COIPOTHUBIICHHUS CPEbI
26 Jasnenue. ['mapocratuyeckoe JaBieHUE. 09.10.2023
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO. 10.10.2023
27 ITocTynarensHo€E M BpalaTeIbHOE
JBUKEHUE TBEPAOIO Tea
o8 MOMEHT CUJIBI OTHOCHUTENIBHO OCH 10.10.2023

BpalllCHUA. IIneyo cumsl




29

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTn Tena. YcnoBus
paBHOBECHS TBEPJOTO Teia. Bubl
paBHOBECHs

11.10.2023

30

Pemenue 3amau

11.10.2023

31

KonTponbHas pabora no teme "JluHamuka.
Craruka TBepaoro tena'

16.10.2023

32

NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIbHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

17.10.2023

33

I/IMHy.]'IBC CHUJIbI U U3MCHCHUC I/IMHYJ'H)Ca
Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

17.10.2023

34

MoOMEHT uMIy/ibca MaTepUaTbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJISIX

18.10.2023

35

Pemrenue 3agau

18.10.2023

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KUHETUYECKON SHEprrun
MaTepHanbHON TOUKH

24.10.2023

38

IloTeHuManbHBIE M HEMOTECHIIMAIbHEIE
cunsl. IloTeHnanpHas SHEPrus. BTOpaSI

24.10.2023




KOCMHYCCKast CKOPOCTb

39

Tperbs kocMuyeckast ckopocTb. CBsI3b
paboTHI HETTOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON dHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPrUun

25.10.2023

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinuy s UieanbHOM
HKHUJKOCTH

25.10.2023

41

KonTtponpHas padoTa o Teme "3aKoHbBI
COXpaHEHUs B MEXaHUKe"

07.11.2023

42

Pa3BuTHe npenacraBieHui 0 Ipupoie
Ter1oThl. OcHOBHBIE NOJI0KeHUsI MKT.
Juddysus. BpoyHoBckoe nBMKEeHNE

07.11.2023

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeN. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA

08.11.2023

44

Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
KomnuectsBo BemectBa. IlocrostHHAs
ABoraapo

08.11.2023

45

Temnepatypa. TennoBoe paBHOBECHE.
Illkana Lenbcus

13.11.2023

46

Pemenue 3amau

14.11.2023

47

NneansHbIi ra3. 'a30BEIe 3aKOHBI

14.11.2023

48

Ypasaenue Menaeneesa-Knaneiipona.
Pewrenue 3amau

15.11.2023




49

AbcomoTHas TeMieparypa. 3akoH
JanproHa

15.11.2023

50

I/I30Hp0uecc1)1 B MACAJIBHOM I'a3€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

20.11.2023

51

I'padmaeckoe npepcraBneHne
M30TIPOIIECCOB: N30TEpMa, H30X0pa, n300apa

21.11.2023

52

OcnoBHoe ypaBHeHne MKT

21.11.2023

53

Pemenne 3amau

22.11.2023

54

CBs13b aOCOTIOTHON TeMIEpaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpeHEeM
KMHETUYECKOHN SHEPrue NoCTYNaTeIbHOTO
TEIUIOBOTO JIBHXKEHUS €€ 4acTHUI]

22.11.2023

55

O0001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
teme "OcHoBel MKT"

27.11.2023

56

KonTtponbras padota o teme "OCHOBBI
MKT"

28.11.2023

57

TepMoauHamMuyeckas cucrema. 3ajlanue
BHEIIHUX ycioBul jyist TJI cuctemsl.
Bueminue u BHyTpeHHUE MapaMeTPhI.
ITapameTpsl T]] cucteMbl Kak cCpeHUE
3HA4YCHMS BEJIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

28.11.2023

58

HyneBoe Hauano TepMoIuHaMUKH.
Camonpou3sBosbHas penakcanus T/]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

29.11.2023

59

Mogenp naeaabHOIO Ta3a B
TCPMOJUHAMUKE. YcaoBus MNPUMCHUMOCTHU

29.11.2023




3TOU MOJENIN

60

YpaBuenue Meneneesa-Kianelipona u
BBIpAKEHUE I BHYTPEHHEN SHEPrUun

04.12.2023

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUun
OJIHOATOMHOTO HJICAJIBHOIO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

05.12.2023

62

DneMeHTapHas paboTa B TEPMOJMHAMUKE.
Brraucnenue paboThl o rpaduky npouecca
Ha pV-auarpamme

05.12.2023

63

Tennonepenada kak croco0 M3MEHEHUS
BHyTpeHHell sHepruu T]] cucremsl 6e3
COBEPIICHUS pabOTHI

06.12.2023

64

KOHBGKHI/IH, TEIIONPOBOJHOCTD, U3TYUYCHUEC

06.12.2023

65

KommuectBo Temiorsl. TemnoéMKOCTh Teaa.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IelbHas TEIJIOTa CTOPAHUS
TOILIMBA

11.12.2023

66

Pacuér xommdecTBa TEIUIOTHI IIpu
TEILIonEpeaayec

12.12.2023

67

[Tonsarue 06 anuabaTHOM TIpoILIEcce.
[TepBblii 3aKOH TEPMOTUHAMHKH

12.12.2023

68

KonnuecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MeHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

13.12.2023

69

Bropoii 3ak0H TEpMOAMHAMUKH IS
PaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. HeoOpatumMocTs MpupoaHBIX

13.12.2023




MPOIIECCOB

70

[TpuHIMITBI AEACTBUS TEIJIOBBIX MAIUH.
KII

18.12.2023

71

MaxkcumanibHoe 3HaueHue KIT. [ukn
Kapuo

19.12.2023

72

Pemenne 3amau

19.12.2023

73

DKOIOTUYECKHE ACIIEKTHI HUCITOJIL30BaHUS
TENIOBLIX JBHUTaTeleil. TennoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

20.12.2023

74

Pemenue 3agau

20.12.2023

75

O0001IeHne U cucTeEMaTU3aIMs 3HAHUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIuger"

25.12.2023

76

KonTtponsHas padoTa o tTeme
"Tepmoannamuka. TernaoBbie MalIuHb"

26.12.2023

77

[TapooOpa3zoBanre U KOHICHCAIIHSL.
Hcnapenue u kurnenue. Y genbHas TEIIOTa
napooOpa3oBaHHs

26.12.2023

78

Hacermennsie u HCHACBIIICHHBIC ITApPbI.
KadgecTBeHHas1 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhI KUIICHHUA OT JaBJICHUS B
KHUAKOCTHU

27.12.2023

79

BrnaxHocTh Bo3yxa. AOCONMOTHAS U
OTHOCHTEIIbHAS BIAKHOCTh

27.12.2023




09.01.2024

80 Pemenue 3amau
Teépnoe Teno. Kpucrannmueckue u 09.01.2024
81 amopdHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB
82 [InaBnenue n kpucraumsanus. Y qesbHas 10.01.2024
TeruioTa miasyeHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTsikenue u 10.01.2024
83 cxkarue. Casur. Moayns FOnra. Ipenen
yapyrux nedopmaruii
TermmoBoe pacmmpeHue KUIKOCTEN U 15.01.2024
84 TBEPJBIX TEJI. AHTAPMOHU3M TEIIJIOBBIX
KoJIeOaHUH YacTHI] BEIIECTBA
85 [IpeobOpazoBanue 3HEprUu B (Ha30BBIX 16.01.2024
rnepexoax
86 VYpaBHeHUE TEIJIOBOTO OaaHca 16.01.2024
87 Pemtenue 3amay 17.01.2024
[ToBepxHocTHOE HaTshKeHHe. KanuspHbie 17.01.2024
88 siBieHUs. J[aBieHue 1o MCKpUBIEHHON
MMOBEPXHOCTHIO XUAKOCTH. Popmyna
Jlamnaca
O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 22.01.2024
89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ ITEPEXOBI"
90 KonTposnpHast paboTa o Teme "Arperarssle 23.01.2024
cocTOosiHUS BenecTBa. PazoBbie nepexoas”
91 DnekTpu3anus Tei U €€ MpOosIBICHUS. 23.01.2024




Dnektpuyeckuii 3apsia. [[Ba Bunia
ANEKTPUIECKUX 3apsaoB. [IpoBoIHUKH,
TMDJICKTPUKHU U TIOTYIPOBOJHHKU

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.

24.01.2024

92 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
93 B3anmonerictue 3apsioB. TodyeuHsle 24.01.2024
3apsabl. 3akoH Kynona
94 Pemenue 3amau 29.01.2024
95 Dnektpuyeckoe nose. Ero neiictBue Ha 30.01.2024
JJIEKTPUYECKHUE 3apsAIbl
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS. 30.01.2024
96 [IpoOneIif 3apsn. JInHuKM HaNPsHKEHHOCTH
ANEKTPUUECKOTO oJist. OTHOPOIHOE
DIIEKTPUYECKOE IO
[ToTeHManbHOCTh AIEKTPOCTATUYECKOTO 31.01.2024
97 noJist. Pa3HOCTh MOTEHIIMANIOB U
HaIpsOKEHUE
[TorenuumansHast 3HEPTUs 3apsaa B 31.01.2024
98 ANEKTpOCTaTHUeCKOM MoJie. [loTennman
3JIEKTPOCTATUYECKOTO IOJIA
CBs13b HAIPSHKEHHOCTH TOJISI U PA3HOCTU 05.02.2024
99 IIOTEHLNAIOB IS 3JIEKTPOCTATUYECKOTO
I10JIA
100 [IpuHLHUI CYNIEPIIO3ULIUU DIIEKTPUYECKUX 06.02.2024
IoJIEN
101 Pemenue 3amau 06.02.2024




ITone Toueynoro 3apszaa. [lone paBHOMEpPHO

07.02.2024

102 .
3apsKEHHON cdepsl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY 07.02.2024
103 mrapa. [losie paBHOMEPHO 3apsHKEHHOM
OECKOHEYHOM IJIOCKOCTH
104 [IpoBOIHHMKH B 3JIEKTPOCTATUYECKOM TIOJIE. 12.02.2024
VYcnosue paBHOBeECHUS 3aps10B
105 JMpneKTpuKy U NOJyIPOBOJHUKH B 13.02.2024
ANEKTPOCTATUUECKOM T10JIE
Konpaencarop. D1eKTpoEMKOCTD 13.02.2024
106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCAaTOopa
107 [TapannensHoe coeMHEHNE KOHAEHCATOPOB 14.02.2024
108 TlocnenoBaTenpHOE COETUHEHUE 14.02.2024
KOHJICHCAaTOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 19.02.2024
110 Pemtenue 3amay 20.02.2024
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 20.02.2024
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe
112 Pemtenue 3amau 21.02.2024
113 O00011IeHNE U CUCTEMATH3AIMs 3HAHUH 110 21.02.2024
Teme "OekTpudeckoe nose"
114 KonTponsHas paborta o Teme 26.02.2024
"Onexrpuueckoe noie"”
115 Cuna Toxka. [locTosiHHBIN TOK. Y CIOBHS 27.02.2024




CYIICCTBOBAaHHA IIOCTOAHHOT'O
QJICKTPHUYCCKOI'0 TOKa

116 Wcrounuku Toka. Hanpsoxenue u 3/1C 27.02.2024

117 3akon Oma JuIst y4acTKa L. 28.02.2024
DIEKTPUYECKOE CONTPOTUBIICHHUE
3aBUCUMOCTb COMTPOTUBJICHUS OTHOPOJHOTO 28.02.2024

118 MPOBOJIHUKA OT €r0 JUTMHBI U IO
TOTIEPEYHOTO CEUEHUS

119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. 04.03.2024
Pemenue 3agau

120 [TocnenoBarenbHOE, MapalieIbHOE, 05.03.2024
CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX 05.03.2024
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amay 06.03.2024

123 PaboTa anekTpuueckoro Toka. 3akoH 06.03.2024
Hxoyna —Jlenua

124 Pemtenue 3amay 11.03.2024
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. 12.03.2024

125 TennoBast MOIIIHOCTb, BhIEIIEMast Ha
pe3ucrope

126 Pemtenue 3amay 12.03.2024

197 OJIC 1 BHyTpeHHEE CONTPOTUBIICHHE 13.03.2024
HMCTOYHHUKA TOKa

128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 13.03.2024




BIEKTPUYECKON LETH

129 Pemenue 3amau 18.03.2024
130 MOIIHOCTh HCTOYHUKA TOKA 19.03.2024
131 Kopotkoe 3aMbikanne 19.03.2024
132 Konpnencarop B 11enu NOCTOSTHHOTO TOKa 20.03.2024
133 Pemenue 3amau 20.03.2024
134 Pemenne 3amau no teme "IlocTosTHHBII 01.04.2024
AIEKTPUYECKUN TOK"
135 Pemenne 3amau no teme "IlocToAHHBIH 02.04.2024
AIEKTPUYECKUN TOK"
136 Pemrenue 3agau o reme "[locTostHHBIN 02.04.2024
AIEKTPUYECKUN TOK"
137 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1o 03.04.2024
teme "TloCTOSTHHBIN ANeKTPUUECKUN TOK"
138 KonTtponpHas padoTa o teme 03.04.2024
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
DIIeKTpUYECKasi IPOBOJUMOCTb PAa3TUYHBIX 08.04.2024
139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX.
CBepXnpoBOJIUMOCTb
DIEeKTpUYECKUN TOK B pacTBOpax u 09.04.2024
140 pacruiaBax 3JeKTpoJuToB. 3akoHbl Dapanes
JUTSL IIEKTPOJIN3a
141 OnexTpuueckuil ToK B raszax. [lnmazma 03.04.2024




142

DNEeKTpUUYECKUI TOK B BaKyyMe.
Bakyymubie npuGopsI

10.04.2024

143

DNEeKTpUUECKUN TOK B MOJIYIPOBOJIHUKAX

10.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

15.04.2024

145

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
LIENU TIOCTOSTHHOTO TOKA MPY NOMOIIIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npubopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

16.04.2024

146

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHrne HEpaBHOMEPHOTO IBUKEHUSI C
LEJbI0 ONpeIeTICHHUs] MTHOBEHHOU
ckopocTH"

16.04.2024

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBHKCHUH 110 HAKIIOHHOM IJIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIKeHUN"

17.04.2024

148

DuU3NYECKUN IIPAKTUKYM I10 TEME
"M3MepeHne ycKopeHHs! CBOOOHOTO
najgeHus" win "N3yduenue ABuxKeHuUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

17.04.2024




149

DuU3NYECKUH IIPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJla MO0 OKPYKHOCTH
C IOCTOSIHHOM IO MOJ1YJIFO CKOPOCThIO" MK
"UccnenoBanue 3aBUCUMOCTH TIEpUOIa
oOpamnieHnss KOHMYECKOTO MAsITHUKA OT €T0
napameTpoB"

22.04.2024

150

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOJAEHCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa MO HaKJIOHHON
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JABMKEHUS Opycka
10 HAaKJIOHHOM IUIOCKOCTH Ha 331aHHOE
pacCTOsIHHAE OT €r0 Macchl"

23.04.2024

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIPYTOCTH, BOSHUKAIOIIKNX B IPYKUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarmn"
uinu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOHN Yepe3
JIErKui 6oK"

23.04.2024

152

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PUIHEHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKIIOHHOU
IUIOCKOCTH C NEPEMEHHBIM KO03((PUIIIEHTOM
TpeHus" win "M3yueHne 1BUKeHUs rpy3a
Ha BaJly ¢ TpeHHeM"

24.04.2024




153

DuU3NYECKUH IIPAKTUKYM 110 TEME
"HccnenoBanue ycioBHM paBHOBECHS
TBEPOIO TeJIa, UMEIOIIEr0 OCh BpaleHHs "
niu "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOLIET0
TIJTOIA]Th OTIOPHI"

24.04.2024

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY TiyTH" nin "M3mepenue cuibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOUITHOCTH CHJIBI TSTH" wiK "CpaBHEHHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuisl" win "MccenenoBaHue CoOXpaHeHUs
AMIYJbCa NP YIIPYTOM B3aUMOJICUCTBUM"
uiu "M3MepeHne KHHETUYECKOW SHEPTUn
TeJa 1Mo TOPMO3HOMY IyTH"

06.05.2024

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne U30TepMHUUECKOTO Mpolecca
(pekoMeHJ0BaHO UCTOJIb30BaHUE IU(PPOBOI
naboparopun)" win "M3ydeHne n30X0pHOTO
npouecca” win "M3ydyenue nzo06apHoro
npouecca" unu "lIpoBepka ypaBHeHuUs
cocTostHUS"

07.05.2024

156

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue yaenpHON TEIIOEMKOCTH U
"UccnenoBanue mpolecca OCThIBaHUS
BemectBa" uinn "HccienoBanue
aanabatHoro npotecca” uin "M3yuenue

07.05.2024




B3aMMOCBSI3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aMMO/ICHCTBUS ¥ TEMIICPATYPhI KUTICHUS
JKUIKOCTENR"

157

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3ydueHne 3akOHOMEPHOCTEN HCTIapEeHUs
xuakocren" wim "M3mepenue ynenpHou
TETIOTHI TUIaBJIeHus Jibaa" win "N3ydenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl apoB B
nomenieHun". Msmepenue korddunmerta
MMOBEPXHOCTHOTO HATSKEHUS

08.05.2024

158

Pu3NYeCKU NPAKTUKYM IO TEME
"Habnroienne mpeBparieHus: SHEPTuu
3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUIO
u3nydeHus ceeroanona’ wim "M3ydyenue
MPOTEKaHUs TOKA B LIETH, COJICpHKALIEH
KoHAeHcaTop" uwiu "Pacnpenenenue
Pa3HOCTH MOTEHITUAJIOB (HAMPSDKESHUS) TIPH
MOCJIEIOBATSIBEHOM COSIMHCHUH
KOHJEHCAaTOpOB"

08.05.2024

159

Ou3nyecKuil MPakTUKyM IO TEME
"UccnenoBanue CMEIAHHOTO COEIUHEHUS
pe3uctopoB" wiu "M3Mepenue yneabHoro
CONIPOTHUBIICHHUS IMPOBOJIHUKOB" MITH
"WUccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JUIsl JIaMIIbl HaKaJIuBaHUs"

13.05.2024

160

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habmronenue anektponusa’ miu

14.05.2024




"N3mepeHnue 3apsiia 0AHOBAJIEHTHOIO MOHA"
niu "HccienoBanue 3aBUCUMOCTH
COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temneparypsl" uin "CHsATHE BOJIBT-
aMIIEpPHOI XapaKTepUCTUKU Auoa"

161

PesepBHelil ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

14.05.2024

162

PesepBubiit ypok. O60011eHIE 1
CUCTEMAaTH3aI¥s 3HAaHHUH 110 TeMe
"Ilnnamuka"

15.05.2024

163

Peseprubrit ypok. O6001eHNE 1
cucTeMatusanys 3Haguil mo teme "CraThka
TBEpAOro Tema"

15.05.2024

164

Peseprubiit ypok. O6001eHNE 1
cUcTeMAaTH3als 3HaHui 1Mo TeMe "3aKOHEI
COXpaHEHUA B MexaHUKe"

20.05.2024

165

PeseprubIit ypok. O6001IeHNE 1
cucrTeMatu3anys 3Hadui mo treMe "OCHOBEI
MOJIEKYJISPHO-KUHETUYECKOM Teopun”

21.05.2024

166

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBble MallIuHb"

21.05.2024

167

PesepBusiit ypok. O600mIeHE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoan”

22.05.2024

168

PesepBHriit ypok. O600IeHE U

22.05.2024




cucremMatTu3sanus 3HAHHUH 110 TEME
"DnexTpuueckoe mnojue"

[Ipomexyrounas arrectanus. Y4er

169 PE3YIIbTATOB BBIMIOJTHCHUS TEMATHICCKHX 1
MIPOBEPOYHBIX PadOT.
PesepBHsIit ypok. O600IICHNE 1
170 cucTeMaruzanus 3HaHui mo teme "Toku B 1
pasnuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOI'PAMME




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
BsaumoelicTBre MOCTOSHHBIX MAarHUTOB U 04.09.2023
1 ITPOBOTHUKOB C TOKOM. MarHuTHOE TIOJIE. 1
I'unore3a Ammnepa
Bexrop maruutHON nuAykuuu. [Tpunnumn 04.09.2023
2 CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1
MarHUTHON WHIYKITUU
3 MarHuTHO€ TI0JI€ TIPOBOTHHKA C TOKOM. 1 06.09.2023
OnbIT Opcrena
4 Cuna Amriepa, e€ HanpaBJICHUE U MOTYJIb 1 06.09.2023
5 Pemtenue 3amay 1 07.09.2023
5 [IpumeHnenue 3akoHa Amrepa. 1 11.09.2023
DNeKTpOU3MEepUTENbHbIE TPUOOPHI
Cuna JlopeHnia, €€ HanpaBJICHUE U MOTYJIb. 11.09.2023
7 JIBIKEHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenue 3amay 1 13.09.2023
9 Pa6ora cunel Jlopenia 1 13.09.2023
10 BxoaHoit KOHTPOJIb 1 1 14.09.2023




MarsuTtHoe 1oJjie B BELIECTBE.

18.09.2023

11
deppoMarHeTHKy, mapa- U JiaMarHeTHKH

12 OcHOBHBIE CBOMCTBA (PePPOMArHETUKOB. 18.09.2023
[Tpumenenne heppoMarHeTHKOB

13 Pemenue 3anau no teme "MaruurtHoe nose" 20.09.2023

14 Pemenue 3agau mo reme "MaruutHoe mose" 20.09.2023

15 SIBneHue HNEKTPOMArHUTHON MHIYKIIUH. 21.09.2023
[ToToK BEKTOpa MarHUTHOW MHIYKIIUU

16 SJIC uHAyKIHH 25.09.2023

17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH 25.09.2023
®dapanes

18 Buxpesoe anexrpudeckoe noje. Toku dyko 21.09.2023

19 OJIC uHAYKINH B ABMOKYIIUXCS 27.09.2023
MIPOBOHUKAX

20 Pemtenue 3amay 28.09.2023

21 [IpaBuso Jlenma 02.10.2023

99 NunykrusHocTh. KaTylika HAYKTUBHOCTH 02.10.2023
B LIETIM IOCTOSTHHOTO TOKA

23 SABnenue camounaykiuu. J/C 04.10.2023
CaMOMHIYKIIHH

24 OHeprus MarHUTHOTO TOJIS KaTyHIKU C 04.10.2023
TOKOM. DIIEKTPOMAarHUTHOE TIOJIe

25 Pemenue 3amau 05.10.2023




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

09.10.2023

26 " "
TeMe "DneKTpoAuHaAMUKA
97 KonTtposnsHas paboTa o teme 09.10.2023
"DnexkTpoauHaMuka"
28 KonebarenpHas cuctema. CBOOOHBIC 11.10.2023
Kosnebanus. ['apMoHUYECKUe KOJIeOaHHsI
29 KunemaTnyeckoe u TMHAMHAYECKOE 11.10.2023
OmHMcaHue KojieOaTeIbHbIX JBHKCHUMA
DHepreTuveckoe onvucanue. BeiBos 12.10.2023
30 JTMHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
KOJICOaHUW U3 WX SHEPreTUICCKOTO U
KHHEMATHYCCKOTO OITUCAHUS
31 Awmrutyna u ¢asza koaedaHuit 16.10.2023
[Tepuona u yactora konebanuit. [lepuosn 16.10.2023
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI
32 MaTreMaTudeckoro mastHuka. [lepuos
CBOOOJIHBIX KOJIEOAHUH TTPY)KUHHOTO
MasiTHHKa
33 3aryxaromniue KojeOanus. BeiHyXIeHHbIC 18.10.2023
KoJieOanus. Pezonanc
34 ABTOKOJICOaHUS 18.10.2023
35 Pemtenue 3amay 19.10.2023
36 VYpok-koHpepennus "MexaHu4eckue 23.10.2023
KoJiebaHus B My3bIKAJIbHBIX HHCTPYMEHTax"
37 O06o01IeHre 1 cucTeMaTr3arys 3HaHUH 110 23.10.2023

teMe "MexaHnueckue Koyicoanusa"




38 DNEKTPOMAarHUTHBIE KOJICOAHHUS. 25.10.2023
KonebarenbHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY b 25.10.2023
39 3apsiaa KOHJIEHCATOpa ¢ AMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE
40 3aKOoH COXpaHEHUs SHEPTHH B UACATIBHOM 26.10.2023
KoJie0aTeIbHOM KOHTYpE
3aTyxaroiue IeKTPOMarHuTHhIS 08.11.2023
41 koseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMAarHUTHBIC KOJICOAHUS
4 [TepemennsIit TOK. Pe3uctop u KoHAEHCATOP 08.11.2023
B IIETIA TIEPEMEHHOTO TOKa
43 Karymika HHIyKTUBHOCTH B LIENTU 09.11.2023
MEPEMEHHOTO TOKa
44 3akon OMa Jy1st SEKTPUUYECKOM TIeNn 13.11.2023
MEPEMEHHOTO TOKa
MoITHOCTh IEPEMEHHOTO TOKA. 13.11.2023
45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA W HAIPSDKECHUS
46 Pe3onaHC B AyIeKTpHYECKOM 1IeTTH 15.11.2023
47 Pemtenue 3amay 15.11.2023
Wneanvubiif TpanchopmaTop. 16.11.2023
48 [IpousBoicTBO, HIEpeaya U NOTpeOICHHE
ANEKTPUIECKOM SHEPTUU
DKOJIOTHYECKUE PUCKHU ITPU MPOU3BOJICTBE 20.11.2023
49 anekTpol’Heprun. KynbTypa ucnosib30BaHus

QJICKTPOOHECPIUH B IMOBCEIHEBHOM KU3HU




20.11.2023

50 Pemrenne 3amau
51 Pemenne 3amau 22.11.2023
52 O0001Ienne U cucTeEMaTH3aMs 3HAHUHA 110 22.11.2023
TeMe "DIeKTpOMarHuTHbIEe KoJaeoanus"
53 MexaHu4eckue BOJTHBI. XapaKTePUCTUKHI 23.11.2023
MEXaHUYECKUX BOJH
54 CBoiicTBa MEXaHUYECKUX BOJH 27.11.2023
55 3ByK. XapaKTepUCTHKH 3BYKa 27.11.2023
56 Wndpas3syk u yaptpassyk. lllymosoe 29.11.2023
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
57 Pemtenue 3amay 29.11.2023
58 DNeKTpOMarHuTHBIC BOJIHBL. M3mydeHue 30.11.2023
AIIEKTPOMArHUTHBIX BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. 04.12.2023
CBO#CTBA DJIEKTPOMArHUTHBIX BOJTH
[IkaJia 371€KTPOMarHUTHBIX BOJIH. 04.12.2023
60 [IpuMeHeHne 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIKIIBI PAaTUOCBS3U U TCICBUACHMUS. 06.12.2023
61 Pannonokamus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIoIIel cpebl
62 KonTtponpHas padota no teme "KoneGanus 06.12.2023
¥ BOJHBI"
63 Cgert. 3aKOH NPSAMOJIMHENHOTO 07.12.2023

PacnipoCTpaHCHHA CBCTA




Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA

11.12.2023

64 MPSAMOJIMHEHHOTO PacIpOCTPAHEHHSI CBETa

65 OTtpaxenue cera. [1nockoe 3epkaiio. 11.12.2023
Cdepuueckoe 3epkaio
[Ipenmomnenue cBeta. AGCOTIOTHBIN U 13.12.2023
OTHOCHUTEIILHBINA IMOKA3aTelb MPETIOMIICHHSL.

66 [TommHOE BHYTpEHHEE OTpaKCHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKCHHUS

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 13.12.2023
OTPaXCHHS U TIPEIIOMJICHUS CBETA

68 Xox mydeii B mpusme. Jlucnepcus cBera. 14.12.2023
CrnoxHbIii cocTaB O6enoro ceera. et

69 JInu3pl. DOKYCHOE PaCCTOSIHUE 18.12.2023
OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenne n3o0pakeHUH B TMH3aX U UX 18.12.2023
cucremMax. YBeJTHUCHHE JIMH3bI
Pemenne 3aga4 Ha mocTpoeHue 20.12.2023

71 1300pakKeHUH, TTOJTy4aEMbIX C IIOMOIIIBIO
JIMH3

72 I'ma3 kak ontuyeckas cucreMa 20.12.2023

73 Pemenne 3agau. [Ipenens npuMEeHUMOCTH 21.12.2023
TrEOMETPUYECKOM OTITUKH

74 CKopocThb cBETa M METOJIbI €€ U3MEPEHUs 25.12.2023

75 Hucnepcus ceera 25.12.2023




27.12.2023

76 WuTepdepenius ceera

77 KorepeHTHbIe HCTOUHUKU. Y CIIOBUS 27.12.2023
HaOJIO/ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 28.12.2023

79 [Ipumenenuie naTeppepeHun 10.01.2024

80 Judpakmnus cBeTa 10.01.2024

81 JudpakuroHHas pemeéTka. Y cioBue 11.01.2024
HAOJTIOICHUS TJIAaBHBIX MAaKCHMyMOB

82 Pemrenue 3amay 15.01.2024

83 [Torepe4HOCTh CBETOBBIX BOJIH. 15.01.2024
[Tongpuzanus cBera

84 Pemtenue 3amay 17.01.2024

85 CBeTOBBIC SIBJICHUS B IPUPOJIC 17.01.2024

86 O06001eHre u cucTeMaTu3alus 3HaHu| 1o 18.01.2024
teMe "Onrtuka"

87 KonTtponbHas paborta o teme «OnTHka» 22.01.2024
['paHMIIBI TPUMEHUMOCTH KJIACCUYECKOM 22.01.2024

88 MEXaHUKH. 3aKOHBI ANEKTPOUHAMUKH U
MPUHIIUI OTHOCUTEIBHOCTH

89 IlocTynatel ciennaabHONW TEOPUU 24.01.2024
OTHOCHUTEIILHOCTH

90 [IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJ. 24.01.2024




[Ipeo6pazoBanwms Jlopenna. YcinoBue
MPUYHUHHOCTH. OTHOCHUTEIJILHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U
COKpalll€CHUE JTJINHbBL

01 DHeprus U UMIYJbC PEISITUBUCTCKOM 25.01.2024
YJaCTHUIIBI

92 CBs13b MacChI ¢ SHEPTUEH U UMITYJIbCOM 29.01.2024
PENSATHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOS

93 PaBHOBeCHOE TEIJIOBOE M3TYUICHHE 29.01.2024

94 3akoH cMmemneHus Buna 31.01.2024

95 I'umore3a M. ITnanka o kBanTax. ®OTOHEI 31.01.2024

96 DHeprus ¥ UMIyJiabc HoToHa 01.02.2024

97 ®dotorpdext. OnwiTel A. I'. CroneTona. 05.02.2024
3akonsl Gotorddexra

08 VYpaBuenue DitHmTeitHa 11 GoTodddekra. 05.02.2024
"Kpacnas rpanuna" ¢potoaddexra

99 JaBnenue cBeta. Onbitel I1. H. JIeGenera 07.02.2024

100 BoHOBEIE CBOWCTBA YaCTHUIL 07.02.2024
Boumnb! ne bpoiins. JlmuHa BOJIHBI A€ 08.02.2024

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3aUN
JBUKYIIECHCS YaCTHIIBI

102 KopnyckynsipHO-BOJIHOBOU Jyanu3m 12.02.2024

103 Judpaxiys 377eKTPOHOB Ha KpUCTaJIaxX 12.02.2024




Crnenuduka u3MepeHuii B MUKPOMHPE.

14.02.2024

104 CooTHollleHHs HeOoTIpeAeIEHHOCTEN
Ieiizenbepra
105 Pemenune rpaduyecknx 3amaq 14.02.2024
106 Pemenue pacuéTHBIX 33129 15.02.2024
KontponbHas padoTa mo Temam: "OCHOBBI 19.02.2024
107 CTQO", "KopmyckysipHO-BOJIHOBOM
nyanuzm"
108 OMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aToMa. 19.02.2024
[TnanerapHas Mojenb atoma Pesepdopma
109 [Toctymater bopa 21.02.2024
110 Buapl ciektpoB. CriekTp ypoBHEH dHEpruu 21.02.2024
aToMa BOAOpoJa
111 CroHTaHHOE W BBIHYXICHHOE H3TyICHUE 22.02.2024
cBeTa
112 Tasep 26.02.2024
Hyxnonnas mozaens sapa I eiizenOepra- 26.02.2024
113 HBaneHko. 3aps1 1 MacCOBOE YHMCIIO sJIpa.
H3otonsl. PainoakTMBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa 28.02.2024
114 MOHHU3UPYIOIIETO u3IydeHus. Biusuue
PaMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
115 DHeprusi CBA3U HYKJIOHOB B sjipe. SnepHble 28.02.2024

cuibl. JleexT Maccel sapa. SnepHbie




peakuuu. Snepusie peaktopsl. [IpoOiemsl
YIPABIIIEMOTO TEPMOSIEPHOTO CUHTESA.
DKOJIOTHYECKHUE aCEKThl Pa3BUTHUS SIACPHOI
SHEPreTUKHU

116

MeTo1bl perucTpalnuy U UCCaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

29.02.2024

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepusi U TEMHas
sHeprus. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

04.03.2024

118

DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

04.03.2024

119

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

06.03.2024

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMUS

06.03.2024

121

Bun 3Bé31H0T0 HeOa. Co3Be3ausl, SpKUe
3BE3/IBI, IUTAHETHI, UX BUAUMOE JIBIIKEHUE

07.03.2024

122

Conueunas cuctema. Conuie. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3

11.03.2024

123

3Bé3,[[LI, HUX OCHOBHBIC XapaKTCPUCTHUKHU.

11.03.2024




Juarpamma "crieKTpajibHbBIN KIacc —
CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

13.03.2024

125

Buyrpennee ctpoenune 38€31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spororuu CoHIa U 3BE37. OTaIlbl JKH3HHU
3BE3]

13.03.2024

126

Mneunsii [Iyre — Hama ["amaktrka. Tunsl
rajakTuk. YEpHbIE ABIPHI B s1/Ipax rajlakTUK

14.03.2024

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

18.03.2024

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

18.03.2024

129

Hepeménnpie npoOieMbl acTpOHOMUU

20.03.2024

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MariuTHOT'O I10JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "MccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

20.03.2024

131

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue cuiibl AMnepa" wnm "HU3yuenune
3aBUCHMOCTH CHJIbI AMIIepa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MeEpeHUs cuiibl Amnepa”

21.03.2024




132

Pu3N4EeCKUi IPAKTUKYM 110 TEME
"HccnenoBanue IBICHUS
JIEKTPOMArHUTHOM MHAYKIMU" WK
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

01.04.2024

133

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS CAMOUHIYKITUN"
nin "COopka MOAENH 3IEKTPOMAarHUTHOTO
reHeparopa"

01.04.2024

134

®u3NYeCKUil IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO W TIPY)KUHHOTO
MasTHUKOB"

03.04.2024

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

03.04.2024

136

DU3NYECKU TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU NTEPEMEHHOTO TOKA"

04.04.2024

137

dusnyueckuil NpakTUKYM 10 TeMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

08.04.2024

138

dusnueckuil MpakTUKYM 10 TeEMe
"N3mepenune nokasaTelis NpeloMICHUS
crexna" wn "llonyuenne n3oopaxeHus B
CUCTEME M3 IJIOCKOTO 3epKaja U JUH3bI"

08.04.2024




139

Pu3N4EeCKUi IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
*uakux JuH3)" um "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIITIX
nuH3"

10.04.2024

140

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenue nudpakuun, nHTepdepeHnn
U NOJIIpU3auu ceera”

10.04.2024

141

®u3NYeCKUil IPAKTUKYM IO TEME
"Onpenenenre UMNyJabCa U SHEPTUH
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTHUI B MArHUTHOM
nose)"

11.04.2024

142

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra"” nim
"ccnemoBanye 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOMO OT HalpsDKeHU"

15.04.2024

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

15.04.2024

144

Ou3nyecKuil MPaKTUKyM IO TEME
"UccnenoBanue pajnoakTUBHOTO (hoHA C
HCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydyeHne moraomeHus: 6era-4acTuil
aIfoMUHHEM"

17.04.2024




145

Pu3N4EeCKUi IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C UCTIOJIB30BAHUEM
KOMITBIOTEPHBIX IMPUIIOKCHHM TSI
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31p1" mim "HaOnroieHus B TEJIECKOI
JIyHBI, MIAHET, TYMAaHHOCTEH U 3BE3THBIX
CKOIUIEHUI"

17.04.2024

146

O0o001Ienre ¥ cucTeMaTH3a s 3SHAHWH.
Ponb ¢usuku u actpoHOMUHU B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM M ATUYECKOM cepax
JEATeIIbHOCTH YCIIOBEKA

18.04.2024

147

O06001eHre 1 crucTeMaTu3alus 3HaHui.
Ponb u MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

22.04.2024

148

OO6oOmenre U cucTeMaTu3alus 3HaHUH.
Ponp pusnueckoit Teopun B popMUpOBaHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
001IeM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUI O PUPOIE

22.04.2024

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

24.04.2024

150

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

24.04.2024




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

25.04.2024

151 teme "Jlunamuka"
152 O06o001IeHre U CUCTEMAaTH3aIisl 3HAHUH 110 02.05.2024
teme "Cratuka TBepaoro tena'
153 O06001IeHe U CUCTEMAaTH3aIisl 3HAHUH 110 06.05.2024
TeMme "3aKOHbI COXpaHEHUS B MeXaHUKe"
O06o00meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110 06.05.2024
154 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"
O06o0meHre B CHCTEMAaTH3alKs 3HAHUHT 110 08.05.2024
155 teme "Tepmonnnamuka. TermnoBeie
MaIlIuHBL"
O06o0meHre B CHCTEMAaTH3alKs 3HAHUHT 110 08.05.2024
156 TeMe "ArperaTHbIe COCTOSTHUS BEIECTBA.
®dazoBbIie Iepexoabl"”
157 O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 13.05.2024
Teme "DnekTpuueckoe mnoie"
158 O0o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 13.05.2024
teme "TIoCTOSTHHBIN ANeKTPUUECKUN TOK"
159 O0o001IeHNEe B CHCTEMATH3alKs 3HAHUH 110 15.05.2024
teme "Toku B pa3nuyHbIX cpegax"
160 O00011IeHNE U cCUCTEMATH3AIMs 3HAHUN 110 15.05.2024
teme "MarautHoe none"
PesepBusiit ypok. O600mIeHEe U 16.05.2024
161 CHCTEMAaTH3alMs 3HAaHUH 110 TeMe
"DNeKTpOMarHuTHas UHyKIus"
162 PesepBHriit ypok. O6001IeHE U 20.05.2024

CHCTeMaTHU3alus 3HaHUI 0 TeMe




"Mexanudeckue kojaeoanus"

163

PesepBHeiit ypok. O600IIeHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JJeKTpOMarHuTHbIE KosieOanus"

20.05.2024

164

PesepBHbIit ypok. O000IICHNE U
CHCTEeMaTH3alKs 3HAaHUH 110 TEMe
"MexaHnYecKue U 3JIEKTPOMArHUTHbIE
BOJIHBI"

22.05.2024

165

PesepBubiit ypok. O60011eHNE 1
cucreMaru3anus 3Haaui mo reme "Onruka"

22.05.2024

166

[IpomexyrouHas arrectanus. Y4der
PE3yNbTaTOB BBIMOJIHEHNUS TEMAaTHUYECKUX
IIPOBEPOUHBIX pPaboT.

23.05.2024

167

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
atroma"

169

PeszepBHbIit ypok. O600mIEeHrEe 1
cucTeMaru3anys 3HaHui no reme "duznka
ATOMHOTO Spa U JIEMEHTapHBIX YacTuIr"

170

PesepBuslit ypok. O600mIeHE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"OneMeHThl acTpoPpu3nKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




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

1 T'.A. Msakumes, M.A. TlerpoBa, C.B. CrenanoB ®uzuka 10 k1. YuyeOHUK.
®duzuka 10 k1.: yueOHUK 1JIs

oOmreoOpa3oBareabHbIX opranu3anuid. bazoseiit yposens. M.: JIpoda, 2020

2 A.II. PeimkeBuu. COopHuUK 3aaa4 o ¢pusuke. Mocksa, poda, 2005 - 2017 r.

3 Coopnuk 3anau no ¢usuke ;i 9 — 11 knacco. CocraButens ['.H. Crenanoga.
M.: «IIpocemienue»,

1996 1.

4 3amanus obpazoBaTenbHOrO nopTana Pemry EI'D

(ns yauresns)

1 T'.A. Mskumes, M.A. TlerpoBa, C.B. Crenanop ®uzuka 10 k1. YuyeOHUK.
®dusnka 10 k1.: yueOHUK IS

oOmreoOpa3oBareabHbIX opranu3anuii. bazoseiit yposens. M.: [Ipoda, 2020

2 A.Il. PeimkeBuy. COopHuUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

3 Coopnuk 3am1au no ¢usuke st 9 — 11 knacco. CocraButens [.H. Crenanoga.
M.: «IIpocBemienue»,

1996 1. 4 I'.B. Mapkuna ®usuka 10 knacc. [loypounsle miansl o yaeOnuky I'. 5.
Msxkuniena, b.b.

byxosnesa. B.: Yuutens, 2004

5 BonkoB B.A. Tloypounsle pa3padotku o ¢usuke. 10 kimacc. M.: Bako, 2006
6.COOpHUK TECTOBBIX 3aJaHUN [JII TEMAaTHUYECKOrO0 M HUTOTOBOTO KOHTPOJIA.
®uzuka 10 knacc. M.:

«Anremnext-Uentp», 2004 r. 7 C.M. Angpromeukun, A.C. CiyxaeBCKui.
Ouzuka. «KoHCTpyKTOp»

CaMOCTOSITEIbHBIX W KOHTPOJIBHBIX pabor. 10 — 11 kmaccel. I[locobue s
yuuteneid. M.: IIpocsemenue, 2010

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

JlonosHUTENIbHAS TUTEPATypa:

1 T'opnioa JI.A. UHTErppOBaHHbIE YPOKH

¢bu3ukn. 7 — 11 kimaccel. M.: Bako, 2009 2

3opun H.W. DnexTtuBHBIN Kypc «1€MEHThI

ounodusukm». ( kmacc.M.: Bako, 2007 3

I'pebenkuna T.M. ®uzuka. [Ipeamernas

Henens. B. Kopudeit, 2008

4 Tlepenwman S.M. 3anumatenpras ¢uszuka. M.: Hayka, 1983

5 ®usnka B cxemax u tabnumax/ Coct. C.A. Co6omnesa. CII6.: « Tpurony», 2006
6 I'opnosa JI.A. Onumnuane! no ¢usuke. 9 — 11 kinaccsl. M.: Bako, 2007

7 JIemmapeBa H.A. ®@usuka 9 -11 xiaccel. [IpoekTHas OeITENbHOCTD yYaIIUXCS.
B.: Yuntens, 2008



8.I'.A. bennpuxos, b.b. ByxoBues u ap. 3agaun no pusuke AJig NOCTyNAIOLUIUX B
By3bl. M.: «Hayka»,1987r.

9.I'.B. Menenun. ®usuka B 3anauax. M.: «Hayka», 1985 r.

10.HN.T'onbadap6. COopHuk BompocoB W 3amad mo Qusuke. M.: «Bwicuias
mKoJja», 1982 r.

11.EI'D — 2009, ®uszuka, M.: «Actpenb», 2008 r. (TeCThl).

12.UM. T'ensdrar, JI.O. IN'engenmreiin, JI.A. Kupuk. 1001 3agavya nmo ¢usuke.
M.: «Mnekca», 2007 T.

13.A.B. Xytopckoit u np. Kak crate yuyeHbIM. 3aHsATUS 1O (U3HKE CO
cTapiekiaccHukamu. M.: «I'moOycy,

2007

14.Camoe monHOE W37aHUE TUIIOBBIX BapUaHTOB peanbHbIX 3aaanui EI'D 2009
¢uzuka /Coct. A.B.

bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009

15 EI'D. YHuBepcanbHble MaTepHalbl ISl MOATOTOBKU yuaniuxcs. Puzuka 2010/
ABT.-cocT. B.A. OpnoB u np. M.: «HUaremnexrllentp», 2010 16 ®dusuka.
IToaroroska x EI'D — 2020

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1 XKusas dusuka: obyyaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

2.Ypoku pusuku ¢ ucnonb3loBanueMm Mureprera. http://www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/
4 dusmka: KoJUIeKIus onbiToB. hitp://experiment.edu.ru/

S ®u3uKa: 3JIEKTPOHHAS KOJUICKIUS OMBITOB.
http://www.school.edu.ru/projects/physicexp

6 https://resh.edu.ru/
7 https://infourok.ru/
8 https://multiurok.ru/
9 https://nsportal.ru/

10 http://www.myshared.ru/
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