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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeAHero ooOiiero o6pa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM U TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, mpenacraBieHHbix B GI'OC COO, a
Takke ¢ yu€toM deaepanbHOi paboueit mporpammbl BocnuTanus u Konnenmmn
npenoiaBanus yueOHoro nmpeamera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3AIMSIX
Poccuitickonn ~ ®enepaumu,  pealu3yrOIIUX  OCHOBHBIE oOpa3zoBaTeIbHbIC
IPOrPAMMBI.

[Iporpamma no gusuke onpeaenser 00s13aTeaIbHOE IPEIMETHOE COAEPIKaHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHHSI TEM U Pa3JIEiIoB
y4eOHOTO MpeaMeTa ¢ YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKA Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroUIuXcs.
[Iporpamma 1o ¢usuke Aa€T TPEACTABICHHUE O IENSIX, COACp>KaHUU, OOIIeH
cTpaTerud OOy4eHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (usuku yriayOnE€HHOTO YPOBHS TMO3BOJISET peaju30BaTh
3a/1a4u MPO(PECCUOHAIBHONW OpPUEHTAIIMHU, HAIIPaBJICHO HAa CO3JaHUE YCIOBHM AJis
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TIPOJOJDKEHHUS O00pa3oBaHUS B
opraHuzanusx MpodecCHoHaTbHOTO 00pa3oBaHUsI 10 PA3NIMYHBIM  (UBHKO-
TEXHUYECKUM U WHXKEHEPHBIM CHECIIUATBLHOCTSIM.

B nmnporpamme 1o (¢u3MKe ONpPEeistoTcs IJIaHUPYEMbIE PE3yJbTaThl
OCBOEHUSA Kypca (PU3MKK Ha YpOBHE CpPeAHETO 00IIero oopa3oBaHus: TUIYHOCTHBIC,
METanpeIMeTHbIe, TpeIMeTHble (Ha  yriayoméHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOM [ pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeIMETHBIM M MPEIMETHBIM pe3yJbTaTaM OO0y4YaroluXcs, OCBOUBIIHNX
nporpamMmy 1o (U3MKE Ha YpOBHE cpenHero oOmero oOpa3oBaHus Ha
yrayOaE€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/T.

[Iporpamma no pusuke BKIIOYAET:

IUTAaHUPYEMBbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3MKKM Ha YriIyOnEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIC PE3YyJIbTAThI 110 TOJIaM O0yUCHUS;

cojiepkaHue yueOHoro npeamera «Pusuka» no rojaam o0y4eHusl.

[Iporpamma mno ¢u3uMke HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
WCIIOJIb30BaHa YUUTENISIMU (DU3UKH JIJISI COCTABJICHUSI CBOMX pab0YMX MPOTPAMM.

[Iporpamma no u3uke HE CKOBBIBACT TBOPUYECKYIO MHUIIMATUBY YUHUTENICH U
MPEJOCTABISACT BO3MOXHOCTU JUJISl pealU3alli  PAa3JUYHBIX METOJIMYECKUX
MOJXO/J0B K TMpenojaBaHuio (PU3MKK Ha yriayOJ€HHOM YypOBHE MPHU YCIOBHH
COoXpaHeHUs1 00s13aTeNbHOM YaCTH colepKaHus Kypca.



du3znka Kak Hayka o HauOoree OOIIMX 3aKOHAX NPUPOAbI, BBICTYIAs B
KauecTBe y4eOHOIo MpeJAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUU 00 okpyskaromeM Mupe. [1IkonbHbII Kype PU3UKH — CUCTEMOOOPA3YIOIHiA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PHU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHWHM, M3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
dbusznyeckolr reorpadueii U actpoHomued. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUW OMPENeNUIO XapakTep W OypHOE pa3BHUTHE
pa3HOOOpPAa3HBIX TEXHOJNOTHH B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4YEHUsI HOBBIX MATEpHUAJOB C 3aJaHHBIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa oOydaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATH HAYYHBIN
METO/1 MIO3HAHUS TIPU BBIOJIHEHUH UM YYE€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kkypca (u3nku Ha ypoBHE CpelHEro oOLIero 00pa30BaHUs MOJI0KEH
PAI UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHMM C HEW KypC SBISETCSA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3/eioB (DU3UKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea z2enepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beMHEH BOKpYr (u3nueckux Teopuil. Benymwmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanus OpearonaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUS
¢u3ukn Cc pa3BUTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPoOIeMaMu.

Hoen npuxnaonoint nanpasiennocmu. Kypc ¢uzuku yriy0a€HHOTO YpOBHS
MPEANOJIaraeT 3HakKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHMYECKUX
IIPUJIOKEHUM K3YYEHHBIX TEOpUM M 3aKOHOB. lIpum 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEJICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTUH.

Hoea Ixonocuzayuu peanusyercss MNOCPEIACTBOM BBEIECHUS DJIEMEHTOB
COJIEp)KaHus, TOCBAMIEHHBIX OKOJIOTMYECKUM TMpobdiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYXKIICHUS
npo0sIeM palMoOHAIBHOTO MPUPOJONOIB30BAHMS U IKOJIOTHYECKOM 0€30M1acHOCTH.

OcBoeHMEe coJiepKaHus MPOrpPaMMBbI 1O (PU3UKE JTOHKHO OBITH TOCTPOCHO Ha
OPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. g pu3uku peanusaiusi 3Tux
MIPUHITUTIOB 0a3MPYETCsl HA UCIIOJIb30BAaHUU CAMOCTOSITEIHHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIomIero ¢akropa ydeOHOro mpouecca. [ns yrimyOnéHHOTO
YPOBHSI — 3TO CUCTEMa CAMOCTOSITEILHOIO YYEHHYECKOTO IKCIEPUMEHTA,



BKJIIOUAIONIETO (PPOHTAJIbHBIE YUYEHMUYECKHE ONBITHl MNpPU HU3YYEHUH HOBOIO
MaTepuana, 1abopatopHbsie padoThl U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa cmocoba peamu3anuu  (PU3MYECKOro TMpakThKyma. B mepBoMm  ciydae
MPaKTUKYyM MpoBoauTcs au6o B koHue 10 u 11 kmaccos, 1o mocie mepBoro u
BTOPOrO TMOJYrOAWM B KaXJAOM M3 O3TUX KiaccoB. Btopoit cmocod — 3T0
UHTErpanus padoT NpakTUKyMa B CHUCTEMYy JabOpaTOpHBIX pabOT, KOTOpHIE
MPOBOAATCS B Tpolecce M3ydeHust pasaena (temsl). [lpu sTom mox paGotamu
MIPAaKTUKYMa NOHUMAETCSl CAMOCTOSITEbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIIaroBOi NHCTPYKIIUH.

B mporpamme mno ¢usuke cucTeMa YYEHHYECKOTO OSKCIEPUMEHTAa,
1a00paTOPHBIX padOT W MPaKTHKyMma MpeACTaBieHAa €AUHBIM mepeuyHeM. Bridop
TEMATUKU U1 3TUX BUJOB YUYEHHYECKUX MPAKTUUECKUX PAOOT OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTeIbHOTO MPOIECCa UCXOSl U3 OCOOEHHOCTEN MOYypPOYHOIrO
IJIAHUPOBAHMS U OCHalleHus KkaOuHera ¢usuku. Ilpu »TomM oOecneunBaercs
OBJIaJICHHE OOYYalOUIMMHUCS YMEHUSMH TPOBOJUTH NpPSMbIE U KOCBEHHBIE
U3MEPEHMs], UCCIEI0OBAaHUS 3aBUCHMOCTEM (PU3MUECKUX BEIMYUMH U MOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHHE YAENAETCS PEHICHHUIO PACYETHBIX U KayeCTBEHHBIX
3apad. [Ipu »TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBIIAIOTCA 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJjaHHON (PU3MYECKOM MOJEINbI0, TO3BOJISIOUIUE TPUMEHSTh
M3YYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pas3iena Kypca, Tak U
MHTErpUpYys NPUMEHEHHE 3HAaHUUN U3 pa3HbIX pa3ziesioB. [ KaueCTBEHHbBIX 3a7a4
MPUOPUTETOM SIBIISIIOTCA 3aJlaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe MPOTEKAHUS
bu3nuecKkux SBICHUN U MPOIECCOB B OKPYXKAIOMIEH >KU3HH, TpeOyroIrue BhIOOpa
(puznyecKoil MOENH ISl CUTYal[MH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO x wmarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHIO0 Y4eOHOTO Mpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUSAX
npenMeTHoro kabunera. B kaOunere Gu3uMKM JOMKHO OBITH HEOOXOIUMOE
naboparopHoe 0OOpylOBaHUE Ui BBINOJHEHUS YyKa3aHHBIX B MPOTpaMMe I10
(¢u3MKe yYEeHMUECKHX OIBITOB, JIA0OPATOPHBIX PabOT W paboOT MpakTHUKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIBbHON JOCTaTOYHOCTH U 00€CleyrMBaeT MOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JIEMOHCTPALMA IS
UCCJIEIOBAHUSI  M3Y4Yae€MbIX  SIBIIGHUM W  MPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHUH.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJE TEMaTHYECKUX KOMIUIEKTOB M OOECHEeUMBAETCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JByX oOydaromuxcs. TeMaThuyeckue KOMIUIEKThI
7ab0paTopHOTO O000PYAOBAHUSA JOJDKHBI OBITH TMOCTPOCHBI HA KOMILJICKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIIbHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TEISIMU U3Y4YeHUS! (DU3UKU B OOIIEM OOpa30BaHUU SIBIISIOTCS:

dbopMHpoOBaHUE UHTEpPECA U CTPEMIICHUS OOYUYaIOIIMXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTUE MX HMHTEIUIEKTYalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUA M (HOPMUPOBAHUE
MCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(GopMupOBaHHE Hay4HOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yueHHUs OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHrue YMEHUN OOBSCHSTH SABJICHUS C UCIIOIb30BaHUEM (PU3UUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHHE TMPEACTABICHUA O pOIM (PU3MKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax  Oyayuier
npodeCCUOHAIBHOW  IESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, TOATOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTkeHHe 3TUX Leled o0ecreunBaeTcsl peuieHueM CIEAYIOUINX 3a]ad B
npoluecce U3ydeHus Kypca (pU3uKky Ha YPOBHE CpeIHEro o0Iiero 0opa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHWKY,  MOJIEKYJSIpHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMupoBaHrue yMEHUI MPUMEHSTh TEOPETUUECKHUE 3HAHUS JUIsl OOBSCHEHUS
bu3nUecKuX SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX PEIICHUA B
IIOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIIEHUS Pa3IMYHbIX 3aJad C SIBHO 33JaHHOU
(¢u3nueckoil MOAENbI0, 3a/Jad, MOJPAa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHHE
¢usznyeckoil Mojenu, aJeKBaTHOMW YCIOBUSIM 3ajauyd, B TOM 4YHUCIE 3ajad
WHXEHEPHOT'0 XapaKTepa;

NOHUMaHuEe (U3MYECKUX OCHOB U TPHUHIMIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO CPEIy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIBHOTO ITUIAHUPOBAHUA M TIPOBEICHUS
(Gu3MUecKMX OSKCIEPUMEHTOB, aHalW3a W HUHTEpIpeTaluud uHpopmanuwy,
onpeaeneHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JIESATEIIbHOCTH;



pa3BUTHE UHTEpeca K chepam NpophecCUuOHAIBHON 1eATeNbHOCTH, CBA3aHHOM
¢ (pU3UKOM.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszuka» Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHHsl BBIOMpAETCAd OOYYAIOIIMMHUCA, TUIAHUPYIOIIUMU TPOJOJIKCHHE
o0pa30BaHMsI 10 CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

Ha uzyuenue pusuku (yriayOnE€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
ob6pazoBanus otBoauTcs 340 gacoB: B 10 kinacce — 170 gacoB (5 yacoB B HEJIEIIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJEINIO).

[Ipennaraemeiii B mporpamMMe 1o (U3HKE TMepedyeHb JTa0OpaTOPHBIX WU
MPAKTUUYECKUX padoT SBISIETCS PEKOMEHOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
IOpOBEACHUS J1aDOpaTOPHBIX pPAOOT M OMBITOB € YYETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCA.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hay4uHblilt MeTOX NO3HAHMS NPUPO/BI.

®dusuka — pyHIaMeHTalbHasg HayKa o0 Tpupoje. HayuHsiit MeTo1 mo3HaHUS U
METO/IbI UCCIeNOBAHUS (PU3UUYECKUX SBICHUH.

DKCHEepUMEHT U TEOpUs B Ipolecce Mo3HaHus npuponbl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

Croco6bl m3MepeHusi (U3MYECKUX BEIMYMH (QHAJOTOBBIE W IU(POBBIC
MU3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MEpeHW  QU3MYECKHX  BENWYMH  (aOCoNIOTHas |
OTHOCHUTENbHA).

MonenupoBanue (u3NYECKUX SBICHUM M MPOIECCOB (MaTepuaabHas TOUYKa,
a0COJIIOTHO TBEPJIOE TEJIO, HJIeaJIbHAS KUJKOCTh, HUJCAIbHBIA Ta3, TOYECUHBIN
3apan). ['unore3a. @U3nyeckuii 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHs.

Ponbp u mecro ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAy4HOW KapTHHBI
MUpa, B IPAKTUYECKOUN IESATEIILHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

W3mepeHne Ccuiibl TOKAa W HAaNpsDKEHUS B LENM IOCTOSHHOIO TOKAa IpHU
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENILHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBoH J1aboparopueil no ¢usuke. [Ipumepsl uzmMepeHus
(u3nYecKuX BETUYHUH IPU MOMOILIN KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aja4l MEXaHUKH.

Pannyc-BekTop MaTepHallbHOM TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTb, MITHOBEHHAsl CKOpPOCTb) U
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKUHUH HAa OCH CUCTEMbI KOOpPIMHAT.
CroxeHune nepeMenieHui U CII0)KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJINHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUATIbHON TOYKM OT BPEMEHU U UX
rpaduKy.

CBobOomHOe majeHue. YCKOpeHHE CBOOOMHOTO majeHus. JIBKEHHE Tena,
OpOILIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTU HU
YCKOPEHHSI MAaTEPUATIbHON TOYKH OT BPEMEHU U UX IPAPUKHU.



KpuBonuneitnoe  naBwxeHue. JIBW)KEHHME  MATEpUAIbHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBas W JIMHEWHas cKopocTh. [lepwon m yacTtoTa oOpaiieHus.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHTCHLHAIBHOE) U IOJIHOE
YCKOPEHNE MAaTEPUAIBHON TOUYKH.

TexHuyeckre yCTPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JNBW)KCHUE CHAapsOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE IEepeAayd,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUSl KUHEMATUUECKUX XapaKTEPUCTUK
JBU>KCHUSL.

CnocoObI ucclieIoBaHUS IBUKEHUN.

NnmrocTpanus npeaenbHoro nepexoja i "3BMEpeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanuie ABUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu JABUKEHUU 110 OKPY>KHOCTH.

[IpeoOpa3oBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE NyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO IKE
TeJla B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (peKOMEHI0BAHO
HCIIOJIb30BaHKEe U(PPOBOIL TabopaTopun).

N3yuenne pABWKEHUs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUINIOTE3bl O MPSMOW MPOMOPIUOHATBLHON 3aBUCHUMOCTH MEXKIY AaJIbHOCTBIO
MoJETa U HAYaJIbHOM CKOPOCTBIO TelIa.

N3ydenune IBHXKEHUS Tela MO OKPYXKHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3ak0oH HproroHa. MHepuumanbHble cucteMbl oTcuéra. [IpuHImMmN
oTHocuTenbHOCTH ["anmunes. HenmHepuuanpHble cUCTEMBI OTCUETA (OINpEAEIICHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akon HeroTOHA 11711 MaTepuagibHON TOYKH.

Tpertuit 3akoH HproTOHA 11711 MaTepraIbHbBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. OKBHUBAJICHTHOCTh TI'PABUTAIMOHHON W
VHEPTHON MAaCCBI.

Cuna TsKeCTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJCHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT TreorpaduyecKkodl MUPOTH. JIBHKeHHE
HEOECHBIX TeJl M UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHS! CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBIKEHUU Tela B
YKUAJIKOCTH WJIU rasze, €€ 3aBUCMMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHUS.

Hasnenue. ['mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHH4ecKkne YCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAUIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CHCTEMax
OTCYETA.

[IpyuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByx HUIMHAPOB WM IAPOB Pa3HOM MACCHI C OAUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CWI C
IIPOU3BEICHUEM MACChI TE€JA HA €r0 YCKOPEHHUE B UHEPLUUAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO chJl, BO3HUKAOIIMX B PE3YJIbTATE B3AUMOICUCTBHUS TEIN.

N3mepenune mace 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEeHHOM MOIBEME U HAJCHUH.

LleHTpOoOSKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padbomaol, npaKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUN OpycCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUMOTE3BI O HE3AaBUCUMOCTH BPEMEHH JBIKEHHUS OpycKa IO
HAKJIOHHOU IUIOCKOCTH HA 33IaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKHUHE U
PE3MHOBOM 00pa3slie, OT X JepopMaliuu.

N3ydenne ABUKEHHSI CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEPE3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIWYUHE YIIIOBOTO KoddduimerTa
3aBUCHUMOCTH Frp(N).

Uccnenosanue nBuxeHus Opycka Mo HAKJIIOHHOM IMJIOCKOCTH € IEPEMEHHbBIM
KO2(pPUIIUEHTOM TpEHHUS.

N3ydenne nBUkKEHUs rpy3a Ha BAJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpAOE Tenmo. [locTymarensHOe W BpallaTelbHOE JBIKCHHE
TBEpIOrO Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. Ilmeuo cuibl.
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOMYMBOE, 0e3pa3IuIHOE PaBHOBECHE.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTWYECKUE TMPOLECCH: KPOHILITEWH,
CTPOMTENBHBIN KpaH, PEMIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

UccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh
BpaIlCHUS.

KoncTpynpoBaHne KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3ydenne ycTOMYUBOCTH TBEPAOTO T€JA, UMEIOIIETO IJI0MIA/Ib ONOPHI.

Tema 4. 3aKkonvl coxpanenusn ¢ mexaHuke.

Nmnynbee MaTepuanbHON TOUYKH, CHCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTPa MaccC.

NMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKCHHUE.

MomMeHT umIysbca MaTepuaIbHOM TOUYKH. IIpencraBieHue o coxpaHeHUU
MOMEHTa UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTa cunbsl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npeAcTaBieHue padOThl CUIIHI.

MouHOCTb CHIIBL.

Kunernueckass sHeprusi marepuanbHOM Touku. Teopema 00 M3MEHEHUH
KUHETUYECKOU YHEPTUU MATEPUATIBHOW TOUKH.



IloTeHnmansHple W HENOTEHUUaNbHbIE CHibl. [loTeHnumanbHas »HEpPrus.
[ToTeHumanbHas 3HEprust ynpyro nepopmupoBaHHOW NpykuHbL. [loTeHnmManpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHumanbHas sHeprus
TeJa B TPaBUTALIMOHHOM I10JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHeE miapa). Bropas
KOCMHUYECKAs CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p paOOTBl HENOTEHUUAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyM Ui MIEaIbHOM JKUIKOCTHM Kak CIEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTHH.

TexHu4yeckre yCTpOWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

N3mepenne MOITHOCTH CUJIBL.

W3meHeHue 3Heprum Teia Npyu COBEPILIEHUH PaOOTHI.

B3anMHbIe NpeBpanieHUs] KWHETUYECKON M OTEHIIMAIIBHON 3HEPIUil IIpU
JEUCTBUN Ha TEJO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Npu CBOOOTHOM MaJCHUU.

Yuenuueckuit skcnepumenm, nadopamopusie pabomaol, npaKmuKym.

N3mepenne nmmyibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TSATH, CKOPOCTH MOJIETH 3IEKTPOMOOUIST U MOLIHOCTH
CHUJIBI TATH.

CpaBHEeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccenenosanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUU.

N3mepeHne KHHETHYECKON YHEPTUH TEJIA [0 TOPMO3ZHOMY MYTH.

CpaBHeHHE U3MEHEHUsI TOTEHIIMAIIBHON YHEPTUU NPYKUHBI ¢ PabOTOI CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CUJIBI TPEHUS MPH JABIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka 1 TEpMOJAMHAMUKA.

Tema 1. Ocnogvl moneKynapHo-KuHemuuecKou meopuu.

OcCHOBHBIE TOJOXEHUS MOJEKyJIsipHO-KuHeTnueckon Teopun (MKT), wux
onbiTHOE oOocHoBaHue. Jluddysus. bpoyHoBckoe naBmxeHue.  Xapaxkrep
IBWKEHUS M B3aMMOJCHCTBUSA YACTUL BemlecTsa. Moxenn CTpoeHus Trasos,
KHUIKOCTEH U TBEPABIX TeN M OOBSCHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THUX



mozaened. Macca u  pasmepsl Mosekyn (atomoB). KonmuecTBo BelecTsa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenwms. lllkana
temneparyp Llenbcus.

Mopenps uneanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU: YaCTHULIBI
rasza ABIXKYTCSI XaOTUYECKU U HE B3aUMOJAECUCTBYIOT JIPYT C APYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona. Ao6comoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJCAIbHOM Ta3e C IMIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMa, H30X0pa, H300apa.

CBsi3b  MeEXIy [JaBJIIEHHEM W  CPEIHEM  KUHETUYECKON  3Hepruei
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HJI€aIbHOTO Ta3a).

CBsi3b a0COIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKON CHUCTEMBI CO CpeTHEN
KUHETUYECKOUN SHEPTUEN MOCTYIATEILHOTO TEILUIOBOTO ABMKEHUS €€ YACTHII.

TexHH4ecKkne YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCH: TEPMOMETD,
O6apomeTp, MoJyuyeHrne HaHOMaTEPHAJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHHUS YaCTHUIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JBUKEHUS.

Hubdy3ust sKUIKOCTEH.

Mogens onbita LlTepHa.

[IputsxeHne MOJEKyIJI.

Mojenu KpUCTAUITMYECKUX PEUIETOK.

Hab6utoienue 1 ucciieoBaHue n30IpOoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

HccnenoBanne mponecca YCTaHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEMJI000MEHE MEXAY TOPSUYEH U XOI0IHOM BOIOH.

N3yyeHne H30TEpPMUYECKOrO Mpouecca (PEKOMEHJOBAHO MCIOJIb30BaHUE
1 poBoit 1abopaTtopun).

N3ydyeHne n30XopHOTO Mporecca.

N3yuenune nzobapHOTO TIpoIiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass (T/[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIA
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHCTEMBI KaK CPEAHUE 3HAYEHHS BEJIMYHMH, OMUCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TtepmoanHamMuku. (CamMONpOW3BOJIbHAs — pEJIAKCALIUS
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uIeambHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHUM:
ypaBHeHHe MenaeneeBa—Kianeiipona U BbIpaK€HUE ISl BHYTPEHHEW SHEPIUU.
VYcnoBusi NPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHILEHTPALMSI YaCTHUILl, BHICOKHE
TeMnepaTrypbl. BelpaxkeHue Jj1s1 BHYTPEHHEW 3HEPruv OJJHOATOMHOTO UJI€aJIbHOTO
rasa.

KBa3ucratnueckue u HECTaTUYECKUE MTPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTsl 1o rpaduky
npoiiecca Ha pV-nuarpaMmme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIuH
TEPMOJIMHAMUUYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOJIHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnmorel. TemnmoéMKocTs Tena. YAenbHas H  MOJIApHAs
TEINTIOEMKOCTH BEUIECTBA. YpaBHeHUe Maiiepa. YaenbHas TEIUIOTa CrOpaHHUs
ToruiBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temonepenaye. I[lonarue o006
aguabaTHOM IpoIlecce.

IlepBblii 3akOH TepMOAWHAMHUKH. BHyTpeHHsia »sHeprusa. KomnuectBo
TEIJIOTBI W paboTa Kak  Mepbl  W3MEHEHUsT  BHYTPEHHEH  SHEPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKHA [JIS PABHOBECHBIX IPOIECCOB: 4YEpeE3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJUT
eIMHCTBEHHAas aguadaTa. AOCOIIOTHAS TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMMKM JJIsi HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeJaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukm Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUratesneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPebl.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOIECCHI: XOJOIUIBHUK,
KOHJUITMOHEDP, AW3EIBHBIM M KapOIOpaTOpHBIN JBUTaTeNW, IMapoBas TypOuHa,
MOJIY4YEHUE CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIUJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOrO TOTUIMBA JIJIs
BBIPAOOTKHU «TETUIOBO» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHnenune TemnepaTyphl pu aauadaTUYECKOM PaCUIUPEHUH.

Bo3znymHoe oruuso.

CpaBHEHUE YAETbHBIX TEINTIOEMKOCTEN BEIIECTB.



CniocoObl U3BMEHEHHs] BHYTPEHHEW SHEPTUU.

Uccnenosanue aguadaTHOTO MpoIiecca.

KomrbroTepHbie MOAEH TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaolt, npaKmMuKym.

N3mepenue yenbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Tpoliecca.

N3ydeHne B3aMMOCBS3U DHEPIUU MEXKMOJEKYISIPHOTO B3aMMOJCHCTBUS U
TEMIIEPATYPbI KATIEHUS KUJKOCTEM.

Tema 3. Acpezammnule cocmoanusa eeuwiecmea. Dazosvie nepexoowvl.

[TapooOpazoBanue u kKoHAeHcanus. lcnapeHue u KureHue. Y AenbHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelllleHHBIE W HEHachIIEHHbIE Tapbl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH U JABJICHUS HACBIIIEHHOI'O I1apa OT TEMIIEPATYpPbl, X HE3aBUCUMOCTD
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiyioB. [lnaBiieHWEe W KpuUcTaM3alus. YJIeNbHAs TEIUIOTa IUIABICHUS.
CyO6aumarnus.

Jedbopmanmu TBEpOTO Tena. Pactsokenne u cxxarue. Cnpur. Monayis FOnra.
[Ipenen ynpyrux aedopmaiimii.

TermnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacupenre. AHTapMOHHM3M TEIUJIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO PACHIMpPEeHUsI Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MMEPEX0axX.

VYpaBHeHuE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(ppuiimeHT MOBEpXHOCTHOTO HATSKEHHUS.
Kanmmuiapasie sBinenus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlarmaca.

TexHuueckne yCTpOWCTBA M TEXHOJOTUYECKHE TMPOLECCHI:  KUIAKHUE
KPUCTAJIbl, COBPEMEHHBIE MaTEPHUATIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoliCcTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHUKEHHOM JTaBJICHUM.

N3mepenne cuitbl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITEI ¢ MBUTBHBIMU TUIEHKAMH.

CmauunBaHue.



Kanwinsipasle siBIeHUS.

Mopenu HEeHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccenenoanne HarpeBaHus M IUIABJIEHUS KPUCTAIIMYECKOTO BEIECTBA.

Buner nedopmariuii.

Habmonenue maneix nedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaolt, npaKmMuKym.

N3ydenne 3akOHOMEPHOCTEN UCTTAPEHHUS JKUJIKOCTEM.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACHILIEHHBIX ITAPOB.

H3mepenue abCOMOTHON BIAXKHOCTH BO3yXa M OLIEHKA MaccChl MapoB B
IIOMELICHUU.

N3mepenue korpduiireHTa moOBEpXHOCTHOTO HATSHKEHUSI.

Nsmepenne monyns FOwnra.

HccnegoBanue 3aBUCMMOCTM  JeopManuyd  pe3sUHOBOro oOpasua  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3zpnen 4. JjekTpoanHaMH KA.

Tema 1. Dnekmpuueckoe noue.

Onextpu3anys Tel M €€ IMpOSIBICHUSA. OJJNEKTpUYecKud 3apsn. [IBa Buna
DNEKTPUYECKUX 3apsAnoB. [IpOBOMHWKM, MAWANEKTPUKHM UM IOJYNPOBOJHUKH.
DJIEMEHTApHBIN BJIEKTPUUYECKUN 3apsii. 3aKOH COXPAHECHUS DIIEKTPUYECKOIO
3apsza.

B3aumopeiictBue 3apsnoB. Toueunble 3apsapl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero nercreue Ha 3JIEKTPUUYECKHE 3apsibl.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubiit  3apsin.  Jlunum
HaINpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh 3JIEKTPOCTATUYECKOIO TMOJA. Pa3HOCTP NMOTEHUMATOB M
HanpspkeHue. lloTeHuumanbHass SHEPrUst 3apsia B AJEKTPOCTATHYECKOM IIOJIE.
[ToreHuman snexkTpocTaTndecKoro noiist. CBs3b HANPSKEHHOCTH MOJIS U PA3HOCTH
NOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOrO Mo (Kak OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpuHUMD CynEpHO3UIIMY SIEKTPUUECKUX HOJIEH.

[Tone Toueunoro 3apsina. Ilosne paBHOMEepHO 3apspkeHHOM cdephl. Ilone
PaBHOMEPHO 3apsKEHHOro mo o0beémy miapa. Ilosie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TIOCKOCTU. KapTuHbl NUHUN HAOpsDKEHHOCTH ATUX TMOJEH U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apPSIIOB.

JIMDNEKTpUKKH B DJIEKTPOCTATUYECKOM  IIOJIE. Jmanexrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencarop. DeKTpOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJEHCATOPA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTUIIbI B OJTHOPOJIHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckre ycTpoHCTBa M TEXHOJOTHYECKHE IMPOLECCHI: IJIEKTPOCKOIL,
AIEKTPOMETpP, dJEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO ¥ NPUHIMUIT ACUCTBHS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHUH.

Mogens anekTpoctaruueckoro reaepartopa (Ban ne ['paada).

[IpOBOOHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIeKTpOCTaTHYECKas 3allUTa.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IMOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAan
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO HOJIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomuolt, npaKmMuKym.

OueHka cuil B3auMOJICUCTBHS 3apsSKEHHBIX TET.

HaOnronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHJIEHCAaTOpa B SHEPTHUI0
W3JIyUYCHUS] CBETOAMO/A.

N3yueHne npoTekanus ToKa B LENH, COAECPIKALIEH KOHICHCATOP.

Pacrmipenenenue pa3sHOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COEAMHEHUU KOHAEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PESUCTOP.

Tema 2. Ilocmosannbwlit IneKkmpuyecKuii mox.

Cwuna Toka. [ToCcTOSIHHBIN TOK.

VYclioBUsL CyIIECTBOBaHUS MOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. MICTOYHMKH
toka. Hanpsikenue U u D/1C &.

3akoH OMa JJ1s1 y9acTKa LETH.

DIIEKTPUUECKOE COIPOTHUBIICHUE. 3aBUCHUMOCTh COINPOTHUBJIEHUSA
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI U IUIOMIAAXA IONEPEYHOr0 CEYECHUS.
VY 1enbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, MapaAIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBnEéHHBIX dekTpuueckux menei. [Ipasuna Kupxroda.



Pabota anextpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BblIENseMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE CONPOTUBICHHUE HCTOYHMKAa Toka. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) JJICKTpUYECKOM 1end. MOIIHOCTh HMCTOYHHUKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTop B 1ienu MoCTOSHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CYETUHUK IIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

N3MepeHune cuitbl TOKa U HaPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ISl pE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUOAA.

3aBUCHUMOCTh CONPOTUBIICHHS [UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TIOTIEPEYHOI0 CEUCHHS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMIPOTUBJICHUS MPU MTOCTOSTHHOM
HaIPSKEHUH.

[Ipsamoe n3mepenne J/IC. KopoTkoe 3amMbIKaHKE TaIbBAHUYECKOTO JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHHUSI.

Cnoco0sbI coeTuHEeHUsT UCTOYHUKOB Toka, JJ1C Gatapei.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, RPAKMUKYM.

Hccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenune yaenbHOro COnpoOTUBRIICHHS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CWJIbI TOKa OT HANpSHKEHUS Uil JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npeesia usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne D/1C 1 BHyTpEHHETO CONTPOTUBJIEHNS HCTOYHUKA TOKA.

UccnenoBanune 3aBucumoct D/[C raJibBAHUYECKOTO JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

Uccnenosanue pa3HOCTH MOTEHIMAIIOB MEXTY MOTOCAMU UCTOYHUKA TOKA
OT CHJIbI TOKA B IIEIH.

UccnenoBanue 3aBUCUMOCTH MOJE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

OJNeKTpUYecKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCThH COINPOTUBIICHHUS METAJUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpu4YecKuid TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHass W TpUMECHass  MPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAS JTHUCCOLMUALM.
OnekTponus. 3akoHsl Dapajes I AIEKTPOJIN3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSITENBHOTO pa3pana. MoiHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIIbI, JJIEKTPOHHO-IIydyeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE NPUOOPHI: U0,
TPaH3UCTOP, (OTOAMON, CBETOAMOJ, TalbBaHWKA, paPUHUPOBAHUE  MEIH,
BBIIIJIaBKA AJIFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCUMOCTB COITPOTHBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI sekTposnsza Papazes.

NckpoBoit pa3psia U MPOBOAMMOCTD BO3AYXa.

CpaBHEHHE TPOBOJIUMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomal, RPAKMUKYM.

HaOmronenue snexkTposusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHUS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOMA.

DuU3HYeCKUN MPAKTHUKYM.

CnocoObl u3MepeHus: PU3NUecKux BEJTUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIBHBIX NTPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJINYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUW  3aBUCUMOCTEH
(¢u3MUecKMX BEJIMYMH, NPOBEpPKA MPEAJIOKEHHbIX TUIoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTHYECKHX  pa3eNax «YUYEHHYECKHMH  SKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM) ).

MesknpeaMeTHbIE CBA3H.

Nzyuenne kypca Qusuku yriuyonéaHoro ypoBHs B 10  kiacce
OCYLIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XMMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C USYUECHUEM MEM 0008 HAYYHO20
nO3HAHUA: SBICHUE, HAYYHBIN (aKT, TUMoTe3a, (u3nyeckas BeITUUYMHA, 3aKOH,



TeOopusi, HaONIOAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIeNb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE IPUOOPHI, ITUBPOBast J1abopaTopusl.

Mamemamuka: pelleHUE CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIMS,
napabona, runepbosna, ux rpaduku U cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 HX MPOEKIUU HA OCU KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: Mexanndeckoe ABUKEHUE B KUBOW Tpupoje, auddy3us, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelibl,
yTUIn3aluss OMOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIUIOBON» H
3JIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSIKEHHUE U KAITWLIAPHBIC SIBIICHUS B IPUPOJE,
3JIEKTPUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumuna: NUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJIb BEILECTBA, MOJSPHAs Macca, I[OJyYCHHUE HAHOMATEPUAIOB, TEIJIOBBIC
CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEU U T'a30B, )KUIKUE KPUCTAJUIbL, JIIEKTPUUECKUE
CBOMCTBA METAJIOB, 3JIEKTPOJIMTUYECKAA JUCCOLMALNS, TaIbBAaHUKA, SJICKTPOHHAS
MHKPOCKOTIHS.

T'eocpagpua: BnaxxHoCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE JIBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET CYXOrO M JKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpoHILITEHH, peméTyaTrble KOHCTPYKIIMU), UCIOIb30BAaHUE 3aKOHOB COXpaHEHUS
MEXaHHKH B TEXHUKE (TUPOCKON, BOJAOMET U APYrU€), NBUTATE]Ib BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIy4YE€HUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE HAHOMATEpHAJOB, M
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHUE DJIEKTPONpPUOOpPOB,
ra3opa3psAHbIC JaMIIbl, TOJYITPOBOIHUKOBBIC TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMogelicTBUE TOCTOSHHBIX MAarHMTOB M TMPOBOJAHUKOB C  TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM HMHAYKUMH. [IpuHomn cyneprnosuuuu
MAarHUTHBIX NoJied. JIMHUM MarHUTHOM MHAYKIIHH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AMnepa, €€ HarpaBICHUE U MOTYJIb.

Cuina Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTHKHU.



TexHuyeckne yCTpOHCTBA M TEXHOJOTHMUECKUE IMPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TE€CTeP-MYIbTUMETP,
AEKTPOJBUTATENH SIKOOHM, YCKOPUTETH SJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptyna 7uHMI  WMHOYKOMM  MAarHATHOTO  MOJS  MOJIOCOBOTO |
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuna mMHUI MarHUTHOM MHAYKIWH TOJIS JNIMHHOTO NPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIATA.

HaOnronenue nBuxkeHUs My4yKa 3JEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHuMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

Uccnenoanre MarHUTHOTO MOJISE TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUsI CHIIbI AMIIepa.

Tema 5. InekmpomazcHumHas UHOYKUUA.

SBneHne DNEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOM
naaykuud. OJIC wHAayknuu. 3akoH SIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe snextpruueckoe nosie. Toku Dyko.

OJC wHAYyKUMH B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
ToJIe.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTH B ILIENM IOCTOSIHHOTO TOKA.
Ssnenue camonnaykuuu. IJ1C caMOMHIYKIINY.

DHeprusi MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKkre yCTPOMCTBA W TEXHOJOTHMUECKHE MPOIECChl: WHAYKIIMOHHAS
Me4Yb, COJICHOU/I, 3al[UTa OT JICKTPU3ALMH TEJ MMPU ABUKEHUH B MArHUTHOM MOJIE
3eMIIH.

Jemoncmpayuu.

HaOmronenue siBeHus 3J€KTPOMarHUTHOW HHTYKIIUH.

Uccnenosanne 3aBucumoctd IJ[C HHAYKIUHA OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tagienrie MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

Hccnenoanue 3aBucuMoctd DJIC caMOMHIYKIHMH OT CKOPOCTH MU3MEHEHHS
CHUJIBI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomasl, nPAKMUKYM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenve UHAYKIUA BUXPEBOTO MArHUTHOTO TMOJIS.

UccnenoBanue sSBICHUS] CAMOUHTYKIIHH.

COopka MoJIeIH ANEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonunyeckue konebanusi. Kunemarnueckoe U JUHAMUYECKOE OMKCAHHE.
DHepreTUUecKoe ONMHUCAHKUE (3aKOH COXPAaHECHMsI MEXaHU4eCKoW 3Hepruu). BoiBoj
JTUHAMHYECKOIO OMUCAHUSI TAPMOHUYECKUX KOJICOAHHI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMUCAHMUS.

Amrutyna u ¢asza konebanuil. CBA3b aMIUIMTYIbl KOJEOAHUN HCXOIHOU
BEJIMUUHBI C aMIUIUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora konebGanuid. Ilepmom ManbiX CBOOOJHBIX KOJI€OAHMI
MareMaTuyeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYNKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxarouux kKoneOaHusx. BeiHyxkaeHHbIe KosieOaHus. PezoHaHc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckre yCTpoucTBAa U TEXHOJOTHUECKHE MPOLECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3amnuce K0J1e0aTeEIHLHOI0 IBUKEHNUS.

HaOnronenue He3aBUCUMOCTH MepUoa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
AMTUTUTY/IBI.

UccnenoBanue 3aTyxaromuyx KojaeOaHuil 1 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
KOJI€O0aHHUM OT COMPOTUBIICHHUS.

UccnenoBanue konebaHMi TIpy3a Ha MACCUBHOM MpYyXHHE C ULEIbIO
dbopmupoBaHus MpeCTaBICHUN 00 UeaTbHON MOACITH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH TIPH KOJICOAHUSAX IPy3a Ha TIPYKUHE.

UccnenoBanue BEIHYXACHHBIX KOJICOAHUI.

HabOmnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.



N3mepenne mnepuoga CBOOOJHBIX KOJEOAHUN HUTSHOTO M MIPYNKUHHOTO
MasITHUKOB.

N3yuenune 3akOHOB JBUKEHUS TeJa B X0J1€ KOJeOaHMii Ha yIIpyroM MojiBece.

N3ydenune ABUKEHHS] HUTSHOTO MasiTHHKA.

[IpeoOpazoBanue 3HEPTrUn B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/ bl 3aTyXalOMUX KOJIeOaHUH.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznummusle Konedanus.

Koneb6arenbupiii  koHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMIUTATYbI
3apsjia KOHJEHCaTopa ¢ aMIUTUTY0M CUITbI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpAHEHHMsI SHEPTUH B UJCATBHOM KOJIeOaTEIbHOM KOHTYPE.

3aTtyxaronime AIEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHuUsI.

IlepemeHHBI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA W HANpsDKEHHUS NpU Pa3iudHou dopme
3aBUCHUMOCTH TIEPEMEHHOI0 TOKa OT BPEMEHHU.

CunyconanbHbld TIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
VWHJIYKTUBHOCTU B LIEMIM CHUHYCOWJAJIIBHOTO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

WneansHblii  Tpancpopmarop. IlpousBoactBo, mnepenada u mnorpedlieHue
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMPU MPOU3ZBOACTBE dJIeKTpodHepruu. KynbTypa
HCTIOJIb30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKUE IPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUM JIEKTPOIIepe1ay.

Hemoncmpauuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 31E€KTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BriHyX1eHHBIE CHHYCOUAATBHBIE KOJICOAHMUS.

Pesucrop, kaTyilika WHIYKTUBHOCTU M KOHJIEHCATOp B MU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTEIbHOM COCIMHEHWUM PE3UCTOPA, KaTyLIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

VY cTpolicTBO U MPUHIIATL AEHCTBUS TpaHCchopMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIAYuH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKyM.

Nzyuenue Tpanchopmaropa.

HccenenoBanue nepeMEHHOr0 TOKA Yepe3 MOCIEA0BATENIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

Habumoienue 31eKTpOMarHuTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoOMaAzZHUnHble 6OIHbL.

MexaHudeckue BOJIHBI, YCJIOBUS HX pacupoctpaHeHus. Ilomepeunsie u
IPOJOJIBHBIE BOJHBL. llepuon, CKOpocTh pacnpocCTpaHEHUS W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpeoMIIEHUE, MHTep(epeHIus u
nupakius.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEKTPOMAarHUTHBIC BOJHBI. Y CJIOBHUS M3JIyYEHHs DJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTanMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXCHUE,  MPEIIOMIICHHE,
noJisipu3anus, tHTeppepeHns u qudpaxius.

[IIkana 31€KTpOMarHuTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHIMIIBI paANOCBS3U U TENEBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paIuonpuEMHHUK, TEIIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIbTPa3BYKOBAs TUArHOCTUKA B TEXHUKE U MEULIMHE.

Hemoncmpauuu.

OO0pa3zoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmomieecs Tesio Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHMIA.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenunu u 1uppakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGnronenue cBsizu TPOMKOCTH 3BYyKa M BBICOTBHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJeOaHUI.

Hccnenosanue CBOWCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, Moaspu3anus, audpakius, uHTepdepeHus.

O6HapyxeHue nHOPaKpacHOTO U YIbTPa(HOIETOBOIO U3ITYyUYESHUM.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.



N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsAMonMHEHOE pacpOCTpaHEHHE CBETAa B OJHOPOAHOU cpene. JIyd cBera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHui B
riockoM 3epkane. Chepudeckue 3epkaia.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHME JUIMH BOJH IIPU IIEPEXOJE€ MOHOXPOMATHYECKOTO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEN.

Xoa nydeir B nmpusMme. Jucnepcus ceta. CIOXHBIM cocTaB O€loro cBeTa.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHue. [IpenenpHbIi yroyl MOJIHOTO BHYTPEHHETO
OTPAKEHMUS.

CobOuparomue U paccewBarolive JMH3bl. ToHKas JuH3a. DOKycHOe
pacCTOSIHUE M ONTHYECKash CHUJIa TOHKOM JHH3bl. 3aBUCUMOCTh (HOKYCHOTO
paccTOsiHUSL TOHKOM CQEepUyecKOl JMH3bI OT €€ NeOMETPUU U OTHOCUTEIBHOTO
[IOKa3aTelIs MPEIOMIICHUS.

dopMyia TOHKOM JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

Xoa nyd4a, MPOMIENIEro JIMH3Y INOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckol ocu. lloctpoeHne wu300paxkeHU TOUKM M OTpe3Ka MNpsSAMOW B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnoco6HocTs. ['11a3 kak onTuyeckas
cucTema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTep(dEpEeHIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. Ilpumepbl KiaccuuecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOIIOACHUS
[JIaBHBIX ~MaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus cera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
nepuckomn, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



Uccnenosanue nperoMaeHus CBETA.

Hab6nronenue noaHoTro BHYTPEHHETO OTpakeHuss. MoJielh CBETOBO/IA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpE3  ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUI B TUH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

Habmronenue nnrepdepeHiuu cperta.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Ha6nronenune nudpakiimOHHOTO CTIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusaiuu cBera.

[IpumeHeHne MOASIPOUIOB JIJISI U3YUCHUSI MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3Mepenne nokasarels IpeIOMIICHHS CTEKJIA.

Uccnenosanne 3aBUCUMOCTH (OKYCHOTO pPAacCTOSIHUSI OT BemlecTBa (Ha
IpUMepe KUJIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Toy4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tonyuenne n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTepdepeHIIug 1 MOISpU3aIuU CBETA.

N3ydenue nosspusaiuu cBeTa, OTPaXXEHHOTO OT MMOBEPXHOCTHU JAUDIICKTPHUKA.

N3yuenune naTepPEepeHIINM JIa3epHOTO U3ITyUYCHHs Ha IBYX IIETISX.

Habmronenue nucnepcumu.

Habnronenue u uccnenoBanue qudpakimoOHHOTO CIIEKTpA.

N3mepenue IMHBI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3ITydeHUs] CBETOAMOMAA MPU MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crIeNMAIbHOI TEOPUH OTHOCHTEJIBLHOCTH.

I'panunbpl  NPUMEHHMOCTHM  KJIacCMYeCKOM  MexaHnuku.  [loctymatsel
CIEHUAIBHOM TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBasl.  [IpeoOpazoBanus  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTHU. 3aMEJICHHUE
BPEMEHU U COKpAIICHUE JIJINHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl ¢ SHEpPruer U UMIYJIbCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTHUS
MIOKOSI.



TexHuueckne ycTpoWcCTBa U TEXHOJOTUYECKUE MPOLIECCHI: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEH 3aPsHKCHHBIX YaCTHII.

Y4eHn4YeCKuil IKCIIEPUMEHT, TA0OPATOPHBIE pabOTHI, TPAKTUKYM.

OnpeneneHue UMIyJAbCa W DHEPrUM  PEISITUBUCTCKUX 4acTUI] (IO
doTorpadusM TPEKOB 3apsHKEHHBIX YAaCTHUI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapno-601no60it oyanusm.

PaBHOBeCcHOE TEIIOBOE M3NydYeHHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMemeHnust Buna. ['mnotesa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIEC (DOTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl dhoTodddekra. YpaBHEeHHE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIGHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 U a0COJIIOTHO OTpaxkarllyro moBepxHocTb). Onbitel I1. H.
Jlebenena.

BosHOBBIE cBOMCcTBa yacTthl. Bomubl ne bponnsa. /[nuna BonHs! ae bpois n
pasMepbl 00JacTH JIOKaNIM3alMu JBIKYyIIecss dvacTtuipl. KopryckynspHo-
BOJIHOBOM Jyanu3Mm. Jludpakiius 351eKTpOHOB Ha KpUCTaIaX.

Cneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS! HEONPENeIEHHOCTEN
I'eiizenoepra.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
doTosnemenT, GOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJMO/.

Hemoncmpauuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETo (GoTod(dekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Cseroauon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, RPAKMUKYM.

Uccnenosanue ¢poTopesucropa.

Nsmepenne nocrosinuoi [linanka Ha ocHOBe uccieaoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITEl IO MCCIEOBAHUIO CTpOeHUs aroma. [limanerapHas mMojaenb aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornoieHue (POTOHOB MpHU MEPEXojie aTomMa
C OZHOTO YPOBHS DHEPIUU HA APYTOH.



Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre ycTpolucTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pesepdopa.

Hab6nronenue nuHedyaThiX CIIEKTPOB.

YCTpONCTBO M JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YaCTHII.

Ornpenenenue NIMHBI BOJHBI JJA3€PHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, nPAKMUKyM.

Habmronenue nuHe4aToro cekrpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
noctossHHOM Pun6epra.

Tema 3. Duzuxka amomHozo A0pa u 31emMeHmMapHvIX Yacmuy,.

Hyxknonnas monens siapa [eitzenOepra—lBanenko. 3apsin siapa. MaccoBoe
yucIio sapa. M3orormst.

PanuoaktuBHOCTh. Aunbda-pacnan. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. I aMmma-uziyyeHue.

3aKOH pPaJMOAKTUBHOTO pacmaga. PaamoakTHBHBIE HW30TONBI B IMPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO0 HU3ITy4YeHUs. BiMsHUE pagnoOaKTHUBHOCTH Ha KUBbBIC
opranu3mbl. EcTecTBeHHBIN (oH n3mydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt Macchl spa.

SAnepubie peakiuu. Jlenenne u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
YIIPaBJISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTHYECKUE AaCHEKThl Pa3BUTHS
SIEPHOU YHEPIETUKMU.

Meronpl  peructpauMid M MCCIENOBaHUS  DJIEMEHTAapHbIX  YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOJACHCTBUSA. bapruOHbBI, ME30HBI U JICITOHBI.
[IpencraBnenune o CtangapTHOUM Moenu. KBapk-riir0oHHas MOJEIb aJpOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Monenu. TéMHas Marepust U TEMHas
SHEprusl.

EnauncTBO prznueckoi KapTUHBI MUPA.

TexHuueckne yCTporuCTBa U TEXHOJIOTUUECKHUE MPOLIECCHI: T03UMETP, KaMepa
BunbcoHa, simepHbId  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAaHCHAsI ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, PAKMUKYM.

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (pOHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydenue norsonieHus 0eTa-4yacTuil aTlFOMUHUEM.

Pa3jes 8. DjieMeHTbI ACTPOHOMMH U ACTPOPUUKH.



Otanbl pazBUTHA acTpoHoMuUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH 711 OOBSCHEHUS MPHUPOIBI
KOCMUYECKHX OOBEKTOB.

Metoapl aCTPOHOMHMYECKHUX HccleoBaHU. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTbI, PaJIUOTEIECKOIIbI, BHEATMOC(EpHAsI aCTPOHOMHUS.

Bun 3B€3gHoro Heba. Co3Be3ausi, SpKHE 3BE3IbI, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucTtema.

Conuue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHia 1 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CHeKTpaibHbIN KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM TMOCJIENOBATEIBLHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHyTpeHHEE CTpoeHuE
3BE3/1. COBpeMEHHBIE MPECTABICHUS O TIPOUCXOXKIAECHUU U 3BoJoIuu ColHIa U
3BE3/1. DTAaIlbl )KU3HH 3BE3].

Muieunsiii ITyte — Hama ['amaktuka. Ilonokenume u nauxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B AIpax
rajakTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa001a. Pazberanue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsiydyeHue.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonooenus.

Habnronenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIST OTIPEIETICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEepHOro MOJyIIapusi U SIPKUE
3BE3ILI.

HaOntonenuss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3HBIX
CKOTUIEHU.

Du3n4ecKUuil IPAaKTUKYM.

Crioco6bl n3mMepeHust PU3NIECKNX BEIWYUH C MCIOJb30BaHUEM aHATOTOBBIX
1 IIUQPPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIWYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEUN
bu3nUecKnX BEIMYHMH, TPOBEPKA MPEMIOKEHHBIX THUNOTe3 (BBIOOp M3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasaenax «YUCHHYECKUH  HSKCIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM) ).

O6o0maroniee NOBTOPEHUE.



O06001enHne U cucTeMaTu3alus CoAepKaHUs pa3AesoB Kypca «MexaHuKay,
«MonekynsipHast pu3MKa U TEPMOJUHAMUKAY, «DNEKTpoAuHaMuKay, «Konedbanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas
duznka», «IEeMEHTHl aCTPOHOMUU U aCTPOPUIUKI.

Ponr ¢u3mkn wW acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKOHN cepax AeSITENbHOCTU YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYEHUE ONMUCATEIbHOM,
CHUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM WM  MPOTHOCTHYECKOM  (PyHKIIMMA
duznyecKoit TeopuH, posib GU3NYECKON TEOpUH B (POPMUPOBAHUU MPEACTABICHUIN
0 (Qu3MYEeCKOl KapTUHE MUPA, MECTO (PU3NUYECKON KapTUHBI MHpa B OOIIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca (¢usuku yraoyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YUETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBI3E€H ¢ KypcaMu
MaTEeMaTUKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBICHUE, Hay4YHbIH (haKT, TMIOTE3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeOopUsi, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuka: pelIeHUE CUCTEMbl YpAaBHEHHW. TpPUTOHOMETPUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M WX MPOEKIMH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKIMA. [Ipu3Haku MOAOOMS TPEyroJIbLHUKOB,
ornpeseeHre TUIOMIAIN MIIOCKUX PUTyp v 00bhEMa Tell.

buonocusa: >nekTpuueckue SBICHUS B JKUBOW NpUpOAE, KosieOaTeabHbIE
JIBUWKEHUS B JKMBOM MPUPOJAE, SKOJOTUYECKHE PUCKHM TPH MPOU3BOJICTBE
DNEKTPODHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEW  Cpenbl,
yIbTPa3BYyKOBasl JMArHOCTUKA B MEIMIIMHE, ONTHYECKHE SBJIICHHUS B KUBOU
OpUPOJE.

Xumusa. CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs: CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHMS KPUCTAIMUYECKONW PpEHIETKH, CHEKTPaIbHBIHI
aHanus.

TI'eocpaghusa: marHuTHplE TOMIOCA 3€MJIM, 3QJIEKH MArHUTHBIX DY,
doTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMEHEHUE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTpOABUraTeNb SIKOOHM, TeHepaTop NEepPEeMEHHOro TOKa, MHIYKIMOHHAS Tedb,
JMHUM 3JIEKTpoNepenay, 3JEKTPOJABUTATENb, paaap, pPaIuONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-nieub, ynbpTpa3BykoBasi AUArHOCTUKA B TEXHHKE,



INPOEKLMOHHBIN armapar, BOJIOKOHHAsI ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHMKH, IE€PHAsI SJHEPTETUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBILIETO OBPA3OBAHUAIIMYHOCTHBLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS YyuyeOHOro mpeamera «Du3nkay
JOJKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTH 00YyYaroluXcsi pyKOBOJICTBOBATHCSA
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTU, CUCTEMOH IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHICKOrO0 OOIECTBA, PACIIUPEHUE KUZHEHHOTO
OMBITA U OMbITA JEATEIIBHOCTH B MPOLECCE Pealn3allii OCHOBHBIX HalpaBJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YaCTH:

rPasKIAHCKOT0 BOCTIMTAHUA:

e COOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMErocs Kak aKTUBHOTO

¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;
e IPUHATHE TPAJAUIMOHHBIX  OOIIECYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHUYECKUX IIEHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpPECAX T'PaKIaHCKOTO
oO1iecTBa, Yy4acTBOBaTb B CaMOYINPABJICHUU B  00pa30BaTENIbHOM
OpraHH3alluy;

e YMEHUE B3aUMOJICIICTBOBATH C COI[MATIbHBIMU UHCTUTYTAMHU B COOTBETCTBHH

¢ uX QyHKIHUSIMU U Ha3HAYCHUEM;

¢ TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM €SI TEILHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUS:
e CHhOPMUPOBAHHOCTH POCCUUCKOM Tpak1aHCKOU HUJICHTUYHOCTH,
MaTpuOTU3MA;
¢ [IEHHOCTHOE OTHOUIIEHUWE K TOCYJApCTBEHHBIM CHMBOJAaM, JOCTHUKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e ChOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBEICHUS;
¢ CIIOCOOHOCTh OIICHMBATh CUTYAllUI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YuCJe B JEATEIbHOCTUA YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYHBOTO OYAYIIIETO.

3CTETUYECKOT0 BOCIIMTAHUSA:

¢3CTETUYECKOE OTHONIEHWE K MHUpPY, BKIIOYAas OCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3HUUECKON HAYKE.
TPY/AOBOI0 BOCTINTAHUA:



e UHTEPEC K Pa3au4HbIM cepam NpodhecCHuOHANbHOU NESITebHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (U3UKONH W TEXHUKOW, YyMEHHE COBEpIIAThH
OCO3HAHHBINA BRIOOP Oymaymiel mpodeccun U peann30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TIJIaHbI;

¢ TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH
(GU3HKY HA TIPOTSYKEHUU BCEU KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUSA:

e C(OPMUPOBAHHOCTH HKOJOTUYECKON KYJIBTYphI, OCO3HAHUE TI100aTBHOTO
XapaKTepa KOJOTUYECKHUX MPOoOIeMm;

e INIAHUPOBAHUE M OCYILECTBIICHUE JIEUCTBUI B OKpYXalolllel cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO pa3BUTHSI UEJIOBEUECTBA;

e PACIIMPEHUE OINbITA JIESITEILHOCTH KOJOITMYECKONW HAMpaBJICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HAHUM 10 HUBHKE.

HEHHOCTH HAYYHOI'0 MIO3HAHUA:

e cOOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UYECKON HAYKH;

¢ OCO3HAHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IIPOIECCE
M3yYeHHUS (PUBMKHA OCYIIECTBIISITh TMPOCKTHYIO M HCCIIEI0BATEIIbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBIE YUeOHbIE eiicCTBUSA
ba3oBble Jjoruyeckue JaeiicTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH U aKTyaJu3UpoBaTh  MIpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPEICTIATH IEN JACATEILHOCTH, 3aJaBaTh apaMeTPhl U KPUTEPHH UX
JIOCTHIKEHMS,
¢ BBISIBJISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B  PacCMaTPUBACMBIX
(bU3HUECKUX SBIICHUSX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBbI C yUETOM aHAIN3a UMEIOITUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JICATCIBHOCTH, OIICHUBATH COOTBETCTBHC
PEe3yJbTaTOB 1IEJISIM, OLICHUBATH PUCKH TTOCIIEACTBUM IESITEIHHOCTH;
¢ KOOPJAUHUPOBATh ¥  BBHIMIOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;
¢ Pa3BHBATh KPEATHBHOE MBIIICHUE MIPH PEIICHUH KU3HEHHBIX IMPOOIEM.
ba3oBble ucciienoBare/bCKHue JeHCTBHA.
e BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMHU TOHIATHSIMU U METOJIaMU
(uznyecKoil HayKu;



e BJIQJIETh HaBBIKAMU y4E€OHO-UCCIIEOBATENbCKON U MPOEKTHOM AESTENbHOCTU
B 0051aCTH (PU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJOB  pemieHus 3afad  (U3MYECKOTO  COACpKaHHUS,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHUS;

eBJIAJIETh BHUJAMH JICSITEIILHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETalnu, MPeoOPa30BaAHNUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHUM Y4YEOHBIX MPOEKTOB B 00JacTH
buzukwy;

 BBISIBJISITh MPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJlIM3UpoOBaTh 3ajlady,
BBIIBUTaTh TUNOTE3y €& pelleHus, HaxXxOAUTh apryMEHThl  JUIs
JI0KA3aTelIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapamMeTpbl U KpUTEPUU
peLeHus;

e AHAIM3UPOBATH TOJIYYCHHBbIE B XOJA€ PEIICHHs 3aJadyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

eCTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3aJayll B O0Opa30BaTEIbHOU
JEeSATEIBHOCTH, B TOM YHCIIE TPU U3YUYEHUH (PU3HKHU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

eYMETh IMEPEHOCUTh 3HAHUA MO0 (U3MKE B TPAKTUYECKYID OOJACTh
KU3ZHENIEATEIIbHOCTH;

e YMETb HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

e BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE TOIXOAbI U PEIICHHUS;

e CTAaBUTH MPOOJIEMBI U 33]J1a4H, IOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmeii:

e BJIAJIETh HABBIKAMU MOJy4YEeHHsS] UHPOPMALIMK (PU3HUECKOrO COAECPKaHUS U3
MCTOYHMKOB PAa3HbIX THUIIOB, CAaMOCTOSATEIbHO OCYUIECTBIATh IOUCK,
aHaIM3, CUCTEMATHU3AIlMI0 U MHTEPIpETanio MHPOPMAIMH Pa3TUIHBIX
BUJIOB U ()OPM TIPEJICTABICHUS;

e OLICHUBATh JOCTOBEPHOCTh MH(POPMALIUH;

¢ ICTIOJIb30BaTh  CPEACTBA MH(POPMAILMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pEHIEHUWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W
OpraHMU3allMOHHBIX 3a7ad C COOIOJICHUEM TpeOOBaHUI SProOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKaHUS B PA3IMUHBIX (opmarax ¢
y4€ToM Ha3zHayeHuss HMHGOpMalM U UEJNEeBOM ayAUTOpPUH, BbIOMpas
ONTUMAJIbHYIO0 (OPMY MPECTABICHUS U BU3YyaTU3AIIHH.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:



¢ OCYLIECTBJIATh OOIlEHWE Ha YpOKax (U3UKM U BO BHE-YPOUHOH
NEATEIIbHOCTH;

e pacno3HaBaThb MPEINOCBUIKM KOH(MJIMKTHBIX CUTyalluH M  CMsT4aTh
KOH()JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJCTB;

e IOHUMATh W MCIOJIb30BATh NPEUMYIIECTBA KOMAaHIHON U WHIWBUIYAJIBHOU
paboTHI;

« BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ICHCTBHM € Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXX0T0 YWICHA KOJUIEKTUBA;

eIPUHMUMATHh ILEJIM COBMECTHOM JEATEIIBHOCTH, OpraHU30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUA II0 €€ JOCTWKCHHUIO: COCTABJIATH ILIaH
NEUCTBUM, paclpeieisiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
pe3ynbTaThl COBMECTHOM pabOTHI;

¢ OLICHMBAaTh KadeCTBO CBOETO BKJIAJa M Ka)XJOr0 y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

eIPE/JIATaTh HOBBIE IPOEKTHI, OLEHHUBATh HWJEH C IMO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

¢ OCYLIECTBIIAITh TO3UTUBHOE CTPATETHUYECKOE TMOBEACHUE B Pa3JIMYHBIX

CUTyallusiX, TMpPOSBISATH  TBOPUYECTBO U  BOOOpa)xeHue, OBITH
MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CAMOCTOSITEJILHO OCYIIECTBIIATH MMO3HABATENIbHYIO JESITENIBHOCTh B 00JaCTH
(U3HKK U aCTPOHOMMUH, BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4H;

e CAMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PAaCUETHBIX M KA4YE€CTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHMS MPAKTUYECKONW paboThl ¢ yYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

e 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

e paCHIMPATH paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEATOYTCHU;

e ICTIaTh OCO3HAHHBIA BHIOOpP, AapPTryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILCHHUE;

e OLIEHUBATh NMPUOOPETEHHBIH OTBIT;

¢ CIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMH B 00JacTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB EISIM;
eBJIAJICTh HABbIKAMU I[IO3HABAaTEIbHOM  pEQUIEKCMM KaK  OCO3HaHUS
COBEpUIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHHIA;
* ICTIONIb30BaTh MPUEMBI PEQIICKCHH AJI OLIEHKHU CUTYaIluH, BEIOOpa BEPHOTO
pEIICHNUS;
e YMETh OLEHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHHUMATh PEUICHUS IO HX
CHIDKEHUIO;
e IPUHUMATh MOTUBBI M AapryMEHThl JpPYrMX IpH aHalu3e pe3yJIbTaToB
JESITeIbHOCTH;
e IPUHUMATH €051, IOHMMAas CBOU HEIOCTATKH U JIOCTOUHCTBA;
e MPUHUMATh MOTHBBI M apryMEHTHI JIPYTHMX TMpH aHallM3e pe3yJbTaToB
JESITeIbHOCTH;
e MPU3HABATH CBOE MPABO U MPABO IPYTHX HA OMIHOKH.
B mpormecce AOCTHMXEHHS JIMYHOCTHBIX PE3YyIbTaTOB OCBOCHHSI MPOTPAMMBI IO
¢u3KKe I YpOBHS CpeAHEro oOiiero oOpa3oBaHUsd y O0y4aroIIUXCS

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEAMOIIaTr AFO I
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHUS, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHI COOCTBEHHOMN
AMOIMOHANIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAJIBHBIM W3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEN MOTHBAIUH, BKIFOYAKOUIEH CTPEMIIEHHE K JOCTHKEHUIO LIENH U
ycrnexy, ONTUMHU3M, WHHUIHMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOAS W3
CBOHX BO3MO>KHOCTEH;

edOMIMATUM, BKJIIOYAIOWIEH CHOCOOHOCTh MOHMMAThb  3MOLMOHAIBHOE
COCTOSIHME JPYIMX, YYHMTBIBaTh €ro IpH OCYIIECTBICHUU OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

e COLIMANIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOLIMX  CIOCOOHOCTh  BBICTPAaMBATH
OTHOUIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, MPOSBISATH HMHTEPEC U
paspemnarh KOHMIUKTHI.

I[TPEJIMETHBIE PE3VYJIbTATEHI



K konmy oOydenus B 10 knacce mpenMeTHbie pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHUI:
eIOHUMATh  pOJIb (U3UKKM B  DKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COIMAIbHOM W 3TUYECKOW cdepax AesTeNbHOCTU
YeJIOBEKA, POJIb U MECTO (PU3UKH B COBPEMEHHOM HAYYHOU KapTUHE MHPA,
3HaYEHUE OIMMCATEIbHOM, CHUCTEMATH3UPYIOIIEH, OOBICHUTETbHOU W
MPOTHOCTUYECKOW  (QYHKIUHA  (PU3WYecKol Teopun — MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOU TEOpHUH B
(bopMHUpPOBAaHUY MPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

e pa3auyaTh YCIOBUSI MPUMEHUMOCTH Mojielield (GU3NYECKUX TeNl U MPOIECCOB
(sBNIEHMIT): MHEpLMAJIbHAS CUCTEMa OTcu€Ta, aOCOIIOTHO TBEPAOE TEJO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE TaJIeHUE,
abcoyroTHO yrpyras aedopmaiiusi, aOCOIOTHO yHpyroe M aOCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIU Tras3a, XKUIKOCTU U TBEPIAOTO
(KpUCTAITUYECKOT0) TeJa, UICATbHBIM a3, TOUCUHBIN 3aps]l, OJTHOPOJIHOE
ANEKTPUYECKOE MOJIE;

epazuyaTh yCJIOBHUS (TpaHUIbI, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHATM3UPOBATh M OOBACHATH MEXAHUYECKHUE TIPOIECChl U SIBJICHUS,
WCTIOJIb3YSl OCHOBHBIC MOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHMYECKOTO JIBM)KEHUS, (POPMYJIbl KHUHEMATUKH PAaBHOYCKOPEHHOTO
JBYDKEHUs, TpeoOpa3oBanusa [amunes uisi CKOPOCTH M TEpEeMEIEHUs,
3akOHbl HpIOTOHA, NpHUHIMII OTHOCUTENBHOCTH ['amunes, 3akoH
BCEMHUPHOT'O TIATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCAa U MEXAaHUYECKOU
SHEPIruH, CBSI3b PAOOTHl CHJIBI C MU3MEHEHHEM MEXaHUYeCKOW HSHEepruu,
yCIOBUSI paBHOBECHUs TBEPAOro Teia), NPU OSTOM HCIOJIB30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
NPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TpEThero 3aKOHOB HbIOTOHA, 3aKOHOB COXPaHECHHUS MMITYJbca W
MEXaHUYECKOM SHEPrur, 3aKOHA BCEMUPHOTO TATOTCHHUS;

e AHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOILIECCHI U SIBJICHUS, HCIOJIb3Ys
ocHoBHble moJoxkeHuss MKT u 3akoHbl MosekyJasspHOMl (u3MKH U
TepPMOJAMHAMUKN (CBSA3b JIABJCHUS HWJEAJBLHOIO Ta3a CO CpeIHel
KUHETUYECKOW JHEPruel TEIMIOBOIO JBMIKEHUS WM KOHLIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEW KUHETHYECKOU
SHEPTUEH TEIJIOBOTO ABUXKEHUS €T0 YaCTHIl, CBSI3b JABICHUS UIECATIBHOTO
raza ¢ KOHLEHTpaluuMel MOJEKyJl M €ro TeMIeparypoil, ypaBHEHUE
MenpaeneeBa—Kitanelipona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECcax), MPU 3TOM HCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHHs Menneneesa—Knanenpona;

e AHAJIM3UPOBATH U OOBSICHATH DJICKTPUYECKUE SIBJICHHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUs] U 3aKOHBI  DJIEKTPOJMHAMHKHA  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTECHIIMAIbHOCTD
BJIEKTPOCTATUYECKOrO0 MOJISl, HPUHLMUI CYNEPIO3ULIHAN SICKTPUUECKHUX
MOJICH, MPU 3TOM YKa3bIBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKX€ MPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa i ydacTka
UEeNYM W JUId 3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIeHua,
npasmiia Kupxroda, 3akonsr @apases As 3JIeKTPOIn3a);

e ONMUCHIBATh (PU3UYECKHE TMPOIECCHl U SBICHUS, HCHOJb3Yysl BEIUYUHBI:
MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbl, JIaBJICHHWE, TMOTCHUHAIbHAsI JHEPrusd, KHUHETUUYECKas
DHEPrusl, MEXaHW4ecKas SHeprus, padoTa CHJIbI, IIEHTPOCTPEMHTEIHHOE
YCKOPEHHUE, CUJa TSHKECTH, CUJla YIPYTOCTH, CHJa TPEHHS, MOIIHOCTD,
SHEPrusi B3aUMOJICUCTBUSA Teja ¢ 3emi€il BOIUM3M €€ TOBEPXHOCTH,
SHEprusi ympyrod naedopManuM TPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOCoJIIOTHAs TeMmIepaTypa Tella, paboTa B TEPMOJUHAMHUKE, BHYTPCHHSS
SHEPrusi WACATHHOTO OJHOATOMHOIO Ta3a, padoTa HACAIBHOTO Trasa,
OTHOCHUTEJIbHAA BJIaXHOCTh Bo3ayxa, KIIJ wumeanbHOro TEmioBOro
JIBUTATENS;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD AJIEKTPUYECKOTO MOJI,
HanpsHDKEHHOCTh  TOJII TOYEUHOTO 3apsjia WM 3apsbKeHHOTo Imapa B
BaKyyM€ M B JMIJICKTPUKE, MOTEHIMAN 3JIEKTPOCTATUUECKOIr0 MOJIs,
pPa3HOCTh  TOTEHIMAJIOB, JJICKTPOJABWKYIAs Cujia, CWia  TOKa,
HANpPSOKEHWE, MOIIHOCTh TOKa, »JJIECKTpUYECKas €MKOCTh IUIOCKOIO
KOHJICHCATOpa, COINPOTHMBJICHHWE ydYacTKa IEMH C IOCJeI0BaTeIbHBIM U
napajjieJIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJICHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3NUECKUX SIBJICHUN: MEXaHHUUECKOE
JIBUKEHUE, TEIUIOBOE JBM)KEHUE YACTHI] BEUIECTBA, TEMJIOBOE PABHOBECHE,
OpoyHOBCcKOe  JBIWXKeHUE, auddy3usa, HcCHapeHwe, KUICHHEe U
KOHJIEHCAIUsA, IUJIaBJICHWE W KPUCTA/UIM3allds,  HalpaBJICHHOCThb
TeIUIoNepeaadu, JICKTPU3aLUsI T, SKBUMOTEHIIMAILHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

¢ IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKOW BEIMYHMHBI OT
IPyrOM €  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUH, [PU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE TPaUKOB C y4ETOM



aOCOJIIOTHBIX MOIPEUIHOCTEN U3MEPEHU, 1€NaTh BBIBOABI IO pE3yJIbTaTaM
HCCJIEI0BAHMS;

¢ IPOBOJIUTh KOCBEHHBbIE U3MEPEHUsS] (U3MUECKUX BEJIUYMH, IPU OSTOM
BbIOMpaTh ONTHMAJIbHBIA METOJ M3MEPEHMsI, OLIEHUBATh a0COJIIOTHBIE U
OTHOCUTEJIbHBIE MOIPEIIHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHUI;

¢ IPOBOANTH OMNBITHI 10 MPOBEPKE MPEMIOKEHHONW THUIIOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIN3UPOBAThH
IOJyYEHHbIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

e cOOJIOIATh MpaBUjia OE30MACHOTO TPyJa MPU MPOBEACHUU HUCCIEIOBAHUI B
pamMkax  y4eOHOro  OSKCIEpUMEHTa, MpPaKTHKymMa ©W  y4eOHO-
UCCIIEIOBATEIBCKOM U IPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYI0BaHMS;

epelIaTh pACUETHBIE 3aJaud C SBHO 33JlaHHOM M HESIBHO 33JaHHOU
(u3HUecKOo MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBUS 0OOCHOBBIBAThH
BBIOOp (M3MYECKON MOJEIM, OTBeyarolmeid TpeOOBaHMUSIM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBl, 3aKOHOMEPHOCTHM U  IOCTYJATHI
(¢usznyeckux TEOpPUl MpPH HUCHOJIB30BAaHUU MATEMAaTHYECKHMX METOOB
pelieHus 3a1ad, MPoOBOJIUTh PacYEThl HA OCHOBAHUHM MMEIOIINUXCS TAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl W KOPPEKTUPOBATH METOAbl PEUICHUS C
Y4ETOM MOITYYEHHBIX PE3yJIbTATOB;

e pelIaTh Ka4eCTBEHHBIE 3a7auu, TpeOyoliue MIPUMEHEHHsI 3HAaHUHM U3 pa3HbIX
pasznenoB Kypca (HU3MKH, a TakKe HHTErpaluyd 3HAHUKM U3 JPYrux
OPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PACCyKJIEHUI ¢ ONOPOI Ha U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

¢ ICTIOJIb30BaTh ~TEOPETHUECKUE 3HAHUSA A OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB pabOThl U3MEPUTEIBHBIX NPUOOPOB, TEXHUUYECKHX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATH U OIICHUBATH MOCIEACTBUA OBITOBOM M MPOU3BOJCTBEHHOM
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI SKOJOTHYECKON O€30MaCHOCTH, MPEACTABICHUI O paliOHaIbHOM
IPUPOAOIIONB30BAHNN, & TAKXKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN
HAYKA W TEXHOJIOTUM [JI1 JAJIBbHEUIINEr0 Pa3BUTHUS YEJIIOBEUYECKOTO
00IIIECTBA;



e IPUMEHATHh PA3IMYHBIC CIOCOOBI paboThl ¢ HHMOpPMaLUEH (PU3MIECKOTO
CoIepKaHUsI C WCIOJIb30BAaHUEM COBPEMEHHBIX HMH(DOPMAITMOHHBIX
TEXHOJIOTHA, TPU 3TOM HCIOJIb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTMH JUIsl TIOMCKa, TEepepadOTKH W TPEIbSBICHUS Yy4eOHOU u
HaYYHO-TIOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHHUS M WHTEPIIPETAIINH
UHPOpMAITUHU, TOJYUYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh  NOJIy4YaeMyl0  HMHPOpMAIMI0O W OICHHBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIONIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHWKA HH(pOopMaImu;

e IPOSIBJIATH OpraHHU3aIMOHHBIC U NI03HABATEIIbHBIC YMCHUS
CaMOCTOSITEIFHOTO ~ TPUOOpPETeHHs] HOBBIX 3HAaHUM B MpoIiecce
BBITIOJIHEHUS MMPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

epaboTaTh B TPyNIE C MCIOJHEHUEM PAa3JIUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYIIbI, PAIMOHATIBLHO PACIPENEIATh IeATeIbHOCTh
B HECTaHJAPTHBIX CUTYallUsX, aJC€KBATHO OIICHMBATH BKJIaJ KaXJOro U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

e IPOSIBIIATh MOTHBAIMIO K Oyaymielt mpodecCHOHaNbHON ACSITEIIBHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

K koniy oOydenus B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUI:

e IOHUMATh POJIb (PU3UKKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITUATBHON
U 3TUYECKON cdepax NeATeNbHOCTH YeJIOBEKa, pOJib U MECTO (PU3MKHU B
COBPEMEHHOW HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M JIaJbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHHUE OMNMCATENIbHOM, CHCTEeMATH3UPYIOLIEH, OOBSCHUTEIbHON U
MPOTHOCTUYECKON (PYyHKUMN (PU3NUEeCKON TEOpUHu — HIEKTPOAMHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCHTEIILHOCTH, KBAaHTOBOW (U3HKH, POJIb
¢usnueckoit Teopun B (HOPMHUPOBAHWUM TPENICTABICHUNU O (pU3mdecKoi
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE;

e pa3JIMyaTh YCIOBUSI MPUMEHUMOCTH MOJIeNel (PU3NUYECKHUX Tell U MPOLIECCOB
(ssBIEHUI): OMHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE I0JIS,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKH MAasATHUK, WICaTbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHbIN
KoJ1e0aTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO ]ipa U
KBAaHTOBOW MOJICJIU CBETA;

epa3nuyuaTh yCIOBHS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI xapakTep (yHIaAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIU3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUSA,
WCTIONB3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOAMHAMUKU U
CICUMAIIBHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO  3apsiaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAyKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHHMS  CHJIBI  TOKa,  MOCTYJIaThl  CHEUUAIbHOW  TEOpUH
OTHOCUTEIBHOCTU DUHINITEITHA);

e AHAIM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHl U SIBJICHUS, UCIOIb3YS
MOJIO)KEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHeHHMe  DWHINTEHHAa s
doTorddexra, mepBbII W BTOpoM moOCTynaTel bopa, mnpuHIUI
COOTHOIIIEHUS HeomnpeaenéHHocTeld ['eif3enOepra, 3aKOHBI COXpaHEHUs
3apsiZIOBOTO U MAacCOBOTO YMCENI U DHEPTUU B SIJEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO PacIajia);

¢ ONKUCHIBATh (PU3MUYECKHE TIPOLECCHl W SBJICHHS, HUCIOJb3YS BEIUYHUHBIL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJsi, Pa3HOCTh MOTEHIMAIOB, JJICKTPOABUKYINAS CHUJIA, HWHIYKIIUS
MarHUTHOTO TMOJIsi, MarHUTHBIM TMOTOK, cuja Amriepa, UHAYKTUBHOCT,
ANEKTPOABMKYIIAS CUJA CAMOMHIYKLIHMH, SHEPryus MArHUTHOTO TIOJIA
OPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrusl,
DHEPrusi TOKOSI CBOOOJHOW YacCTHIIBI, SHEPrus W UMIYJIbC (HOTOHA,
MAacCOBO€ YMCJIO U 3apsial siApa, SHEPTHUs CBSI3U Spa;

¢ OOBSCHSITD OCOOCHHOCTH MPOTEKAHUS buznyecKux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHIYKIHSI, CAMOMHIYKIIMS, PE30HAHC, HHTEpEpEHIIUs
BOJIH, Judpakius, JIUCIIEPCUsi, TIOJHOE BHYTPEHHEE OTPAKEHHUE,
dotosnextpuueckuit dpdexr (porosrddexr), anpda- U Oera-pacmaabl
saep, raMMa-u3iIydeHue saep, (pU3nyecKue NPUHIUIIBI CHEKTPATBHOTO
aHanu3a u paboThI Ja3epa;

e ONPENIENATh HANpPaBICHUE WHAYKIIMM MAarHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JlopeHiia;

e CTPOUTH M300pAKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOU JIMH30M, U
PacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

e IPUMEHATH OCHOBOTOJIAralIIMe aCTPOHOMHYECKUE TOHSTHS, TEOPUU U
3aKOHBI JIJIA aHaiM3a MW OOBACHCHUS (DHU3NUECKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJaKTUYECKOU
cpene; ABMKEHUsI HEOSCHBIX TeJl, YBOJIFOIIUU 3BE31] U BCelleHHO;

¢ IPOBOJIUTh ~ WCCIICIOBAHUE  3aBUCHUMOCTEH  (PUBMYECKUX BEIMYUH C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, TPH HOTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (PUKCUpPOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH



¢u3nuecKkux BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOJIOTHBIX
IIOIPEIIHOCTE  W3MEPEHMM, JeJlaThb  BBIBOABI [0  pe3yjbTaTaMm
HCCIICIOBAHMS;

¢ IPOBOJNTH KOCBEHHBbIE HU3MEpEHUS (U3UUYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJIHBIA METOJ] U3MEPEHHMs, OIICHUBAaTh aOCOIIOTHBIE U
OTHOCHUTEIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOANTH ONBITHl MO NPOBEPKE MPEMIONKEHHOW T'MIOTE3bl: IIaHUPOBATH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATH
NOJIyYEHHBIE pE3yJbTaTbl M JIENIaTh BBIBOJ O CTaTyce€ MPEII0KEHHOU
TUIIOTE3BL;

e OMKUCBIBATh METObI MOTYUYECHHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUI;

e cO0JIIO/1aTh TpaBUiia 0€30M1aCHOTO TpyJa MpU NPOBEACHUM HCCIIETOBAaHUM B
paMKax  y4yeOHOrO  OSKCHEpUMEHTa,  MpakTUKymMa W y4deOHo-
UCCJIEIOBATENbCKOM M IMPOEKTHOM JESITEIBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTENBHBIX YCTPOUCTB U JIa0OPAaTOPHOr0 000PYAOBAHNUS;

epemIaTh pACUYETHBIE 3aJa4M C SIBHO 33JJaHHOM M HEABHO 3aJaHHOU
(u3nuecKo MOJENbI0: HAa OCHOBAHMM AaHAJIA3a YCIOBUSA BBIOMPATh
dusznueckue MoJIeN, OTBEYarolue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIAThl (PU3UUYECKUX TEOPHd
IIPU  HUCIIOJIb30BAHMM MATEMATHYECKUX METOJOB pELICHMS  3aj1ad,
MPOBOJIUTH PacU€Thl HA OCHOBAHUM MMEIOIIMXCA JAHHBIX, aHATU3UPOBATh
pe3yJAbTaThl U KOPPEKTUPOBATH METOJABI PEIICHUS C YYETOM MOTYyUYECHHBIX
pE3yNbTATOB;

e pelIaTh KAa4€CTBEHHBIC 3a/1a4d, TPEOYIOIIE MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasznenoB Kypca (U3MKHM, a TakKe HMHTErpaluud 3HaHUU W3 JApYTrHx
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PACCyKJIEHUI C ONIOPOI HAa N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKHUE SBICHUS;

¢ ICTIOJIb30BaTh ~TEOPETHUECKUE 3HAHUSA JJIA OOBSICHEHUS OCHOBHBIX
MPUHIUIOB pabOThl U3MEPUTEIBbHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKHX ITPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKHUX U 3apyOEKHBIX yUEHBIX-(PU3NKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXAIOIIEro MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATHh U OIICHUBATH TOCIEJCTBUSA OBITOBOM M MPOM3BOJCTBEHHOMN
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOIIECCAMHU, C
MO3UIIMI HKOJIOTUUECKON OE30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOJIOIIONIB30BAHUH, & TAKKE PA3yMHOM MCHOJIb30BAHMM JTOCTHKEHUI



HAyKd W TEXHOJOTUM Ui JajdbHEHIIero pa3BUTHSA YEJIOBEUECKOTro
0o0IIeCTBa;

e IPUMEHSTH PaA3JIMYHBIE CIOCOOBI paboThl ¢ WHMOpMaiuen ¢GU3NIEeCcKoro
collepKaHUsi C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHM, MPHU 3TOM HUCIHOIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH JUIS TIOMCKa, MepepaboTKU M TpeabsSBICHUS Y4eOHOU u
HAyYHO-TIOMYJISIPHOM WH(MOPMAITUHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uHboOpMaIMK, TOJTYYEHHON W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyl0  HUHQOpMAlMIO W  OLEHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

o IPOSIBIISATD OpraHu3alMOHHBIC u MO3HABATEJIbHbBIE yMEHUS
CaMOCTOSITEJIHOTO ~ IPUOOpETEeHUs] HOBBIX 3HAHUHM B IpoLEcce
BBITIOJIHEHUS MMPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

epaboTaTh B TpyHIE€ C MCHOJHEHUEM PA3JIUYHbIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHUBATH BKJIAJ KaXJOro W3
YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI;

* IPOSIBJIATh MOTHUBALIMIO K Oyayniell mpo(ecCHOHaNbHON AESITENbHOCTH 10
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudgposbie)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/JIbBI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6
Wroro mo pazueny 6
Paznea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEpAOIO Tea 5 1
2.4 3aKOHBI COXpPaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOI Teopun 15 1
3.2 Tepmoaunamuka. TerioBbie MalIMHBI 20 1
33 ArperatHble cOCTOsIHUS BellecTBa. Pa3oBbIe 14 1
TIePEXO0/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DeKTpUUEecKoe 1ose 24 1




4.2 IToCTOSHHBIN ANEKTPUUYECKUI TOK 24
4.3 Toku B pa3auuHbIX cpegax 6
Hroro no pazgeny o4
Pasnen 5. PU3HUYECKHAN MPAKTUKYM
5.1 DuU3nYeCcKUil IPaKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 170 16




11 KIIACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbIe
Ne ni/m P Kontpoabnbie | IpakTnueckune (upp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ noJie 14
1.2 DneKTpoMarHuTHask UHAYKLIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHndeckue KojaeOanus 10
2.2 DneKTpOMarHuTHbHIE KoJieOaHus 15
53 MexaHuuyeckue U IeKTPOMarHuTHbIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Wroro mo pazueny 60
Pa3aen 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
3.1 Ocnoer CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH ayalin3m 15
4.2 dusnka aToma
4.3 ®du3nKa aTOMHOTO S/Ipa U AJIEMEHTAPHBIX




qacCTHuIx

Hroro no pazaeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPOPUZHKHU 12
Hroro no pazgeny 12
Paznen 6. DUSUUYECKUM MPAKTUKYM
6.1 Du3ndecKuil MpaKTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' NEeSATeIbHOCTH, IPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢pusuku 10 — 11 xnaccon
Hroro no pazgeny 15
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DIIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Konrpoannere | - TIpaxTuseckue u3yyeHus | oOpasoBaTesibHbIE
padoThbI padoThl pecypes:

1 dusuka — pyHIaMEHTAIbHAS HAYKA O L 01.09.23 http://experiment.edu.r
IPUPOJIE u

5 HayuHbI# METO/T TO3HAHKS U METO/IbI 1 httg://s_chool-
UCCIeN0BanNs (PU3MIECKHX ABIEHHUI 0 4_09_23C0||eCt'0n-edU-rU
DKCHEPUMEHT M TEOPHs B IPOIIECCE http://fcior.edu.ru

3 no3Hanus npupoasl. Habmonenne u 1
IKCIIEPUMEHT B (pru3uKe 05.09.23

4 Croco0bl n3mepenns GU3UUECKUX BETUIUH 1 06.09 23nttR:/www fizika.ru
AGCOMIOTHAS ¥ OTHOCUTENTbHAS http://college.ru/fizika/

5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BCTHANH 06.09.23
Monenuposanue B pusuke. Ponb 1 MecTo http://fiz.1september.r

5 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1 u
Hay4HOW KapTHHBI MUPA, B IPAKTHIECKON
JEATENLHOCTH JIHOIEN 07.09.23
Mexanungeckoe apuxenne. Cucrema http://www.school.mi

- orcuera. OTHOCHTENBLHOCTh MEXAHUYECKOTO 1 pt.ru
nekenus. [Ipsamas u oGpaTHas 3a1auu
MCXaHHKH 11.09.23

3 Pasnyc-BeKTOp MaTepHaIbHONW TOUKH, ETO 1 http://kvant.mccme.ru/
IPOEKIIMU Ha OCU KOOPAUHAT. TpaeKTopHs. 12.09.23
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[Tepememenue. Ckopoctb. Ux npoekunu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IIPSAMOJIMHEMHOTO ABUKEHUS

http://kvant.mccme.ru/

13.09.23

10

Ciio)keHue nepemMenieHuii U CKOpoCTei.
Penrenue 3amau

13.09.23

http://nano-edu.ulsu.ru

11

HepaBnomepHoe nBukenre. MrHoBeHHas
CKOpOCTh. Yckopenue. [IpsMmonuueitnoe
JBUKEHHE C IIOCTOSTHHBIM YCKOPEHUEM

14.09.23

http://metodist.lbz.ru/

12

['padmyeckoe onucanue NPSMOINHEHHOTO
JBUKEHHS C TIOCTOSTHHBIM YCKOPEHUEM

http://elkin52.narod.ru

18.09.23

13

CBoOosiHOE najieHue. Y cKopeHue
CBOOOHOTO IMaICHUS. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduxu

http://class-
fizika.narod.ru/index.h

19.09.23

tm

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

http://physics.nad.ru/p

20.09.23

15

KpuBonuneliHoe 1BrxeHue. JIBUxKeHUE 1o
OKPYKHOCTH. YTJIOBasl U IMHEWHAs
ckopoctb. [lepron u yacrora.
LleHTpOCTpEMHUTEILHOE U IIOITHOE
YCKOpEHHUE

http://nau-ra.ru/

20.09.23

16

KonTponbHas pabota mo Teme
"Kunemaruka"

21.09.23

17

Ilepssiif 3akoH HeroroHa. MHepunanbHubie
cucremsl orcuéra. [IpuHuun
OTHOCHUTENIBHOCTH [ anmunes.

25.09.23
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HeunepunanbHble cucTeMsl OTCUETA

Cuna. PaBHonelicTByto1as cuiia. Bropoi

http://www.e-

18 : .
3akoH HeroTona. Macca 26_09_235C'ence-m/ physics
19 BsaumoseiicTeue Ten. Tperuii 3aKoH http://nano-edu.ulsu.ru
HeroTona 27.09.23
20 [TpuHIMN cyneprno3unuu cui. Pemenne http://metodist.lbz.ru/
3aj1a4 Ha IPUMEHEHKE 3aKOHOB HploTOHa 27.09.23
3aKOH BCEMUPHOTO TATOTEHHSI. http://elkin52.narod.ru
21 DKBUBAJIEHTHOCTh TPABUTAILIMOHHON 1 a
WHEPTHOM MacChl 8.09.23
Cwuta TSDKECTH M YCKOPEHHE CBOOOIHOTO http://class-
ce najeHus fizika.narod.ru/index.h
tm
02.10.23
JIBu>keHre HeOECHBIX TENI U UX http_:// physics.nad.ru/p
23 UCKYCCTBEHHBIX CITyTHHKOB. [lepBas hysics.htm.
KOCMHMYECKas CKOPOCTh. 3akonsl Keriepa 03.10.23
24 Cuna yrpyroctu. 3akon I'yka. Bec Tena http://nau-ra.ru/
04.10.23
Cwuna tpenus. [Ipupoaa 1 BUIBI CHIT 04.10.23 http://experiment.edu.r
25 TpeHus. [[BuKeHue B KUJAKOCTH U Tase ¢ u
Y4ETOM CHUIIBI COIPOTHUBIIEHHS CPEIBI
26 Japnenue. [uapocTaTHYECKOE JaBICHUE. httQZ//S_Ch00|-
Cuna Apxumena 05_10_23collect|on.edu.ru
AGBCOIOTHO TBEPIOE TEIO. http://fcior.edu.ru
27 [MocTynarensHOE U BpallaTeabHOe
JBV>KECHHUE TBEPAOIo TeJia 09.10.23
28 MOMEHT CUIIBI OTHOCHTENBHO OCH http://www.fizika.ru
BpaieHus. [1neqo cumsl 10.10.23
29 CrioxeHne CHII, MPUIIOKEHHBIX K TBEPAOMY http://college.ru/fizika/

11.10.23
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teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBECHUSI TBEPJIOTO Tesa. Busl

pPaBHOBECHSI

30 Pemenue 3anau 11.10.23 http://experiment.edu.r
u

31 KoHnTtposbnas padora mmo reme "JluHamuka. w

CraTuka TBEporo rena" 12_10'23(:0'IeCt'on'Edu'ru

WMy i6C MaTepHAIbHOM TOYKH, CHCTEMBI http://fcior.edu.ru
39 MatepHuaibHbIX Touek. [lenTp macc

CHCTEMBI MaTepHAIILHBIX TOUYCK. Teopema o

JIBMYKCHUU [IEHTPA MAacc 16.10.23

VMITyJIbC CHITBI U M3MCHEHHE UMITYJTbCa http://www_fizika.ru
33 Tea. 3aKOH COXPAHEHUS HMITYJIbCa.

PeakTuBHOE NIBUXKEHUE 17.10.23

MOMEHT UMITyJIbCa MAaTePHATbHOM TOUKH. http://college.ru/fizika/
34 [IpencraBieHne 0 COXpaHEHHUH MOMEHTA

UMITYJIbCa B IICHTPAIBHBIX MOJISX 18.10.23
35 Pemenue 3a1au 18.10.23 http://fiz.1september.r

u

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM http://www.school.mi
36 nepemenieHuu. I'papuueckoe pL.ru

npeJCTaBICHUE paObOThI CHIIBI. MOIIHOCTh

CHJIBI 19.10.23

Kunernueckas sneprus. Teopema 06 http://kvant.mccme.ru/
37 M3MEHEHUU KHHETUYECKON IHEPTHH

MaTepHaIbHON TOUYKH 07.11.23

[ToreHIMaIbHBIC W HETIOTEHIIHAIBHBIC
38 cuibl. [lorennuaneHas sHeprus. Bropas

KOCMHYECKasi CKOPOCTb 08.11.23
39 Tpetrbs kocmuueckast ckopocTb. CBsI3b

09.11.23
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pa6OTBI HCIIOTCHIOMUAJIBHBIX CHII C
H3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI TEJ. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

Yupyrue ¥ Heynpyrue CTOJIKHOBEHHUS. 09.11.23 http://www.e-
40 Vpasuenue bepuyium Ui uaeanbHoi science.ru/physics
KUAKOCTU
m KoHTposbHas paboTa o Teme "3aKOHbI http://nano-edu.ulsu.ru
COXpaHEHHUs B MEXaHHUKe" 10.11.23
Pa3BuTHe NIpeacTaBICHNUIT O TPUPOE http://metodist.lbz.ru/
42 ternoTel. OcHoBHBIE TTONTOXkeHuss MKT.
Huddysus. bpoyHOBCKOE ABIKEHKE 13.11.23
Crtpoenue ra3000pa3HbIX, JKHIAKUX U http://elkin52.narod.ru
43 TBEPABIX TeN. XapakTep ABUKECHUS U r
B3aMMOJICHCTBHS YaCTHII BEIIECTBA 14.11.23
Macca 1 pazmepsl MOJIEKYJT (aTOMOB). http://class-
44 KonunuectBo Bemmectsa. [TocTosHHast fizika.narod.ru/index.h
ABoraapo tm
15.11.23
45 Temneparypa. TernoBoe paBHOBECHE. 15.11.23 http://physics.nad.ru/p
[Ixana Llenscus hysics.htm.
46 Penrenue 3amau http://nau-ra.ru/
16.11.23
47 NneanpHblii ra3. ['a30BbIE 3aKOHBI 20.11.23
48 VYpaBuenue Menneneesa-KnaneiipoHna.
Pemenne 3anau 21.11.23
49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanbToHa 22.11.23
50 M30mpo1eccsl B HAEATLHOM Ia3e C 22.11.23
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IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

http://school-
collection.edu.ru

I'paduueckoe npeacraBieHne

http://fcior.edu.ru

51 U30IPOIIECCOB: H30TEPMa, H30X0pa,
n3obapa 23.11.23
52 OcuoBHoe ypaBaeHne MKT 27 11 23nttR//www.fizika.ru
53 Penrenue 3amau 28.11.23 http://college.ru/fizika/
Cas13b aOCOIOTHOM TeMIepaTypsl http://fiz. 1september.r
54 TEPMOMHAMHYECCKOM CUCTEMBI CO CpPeIHE u
KHHETUYECKOU SHEPTUEH MOCTYNaTeIbHOTO
TEIJIOBOTO JABMIKCHUS €€ YacTHIl 2911.23
56 O0606IIeHIEe 1 CHCTEMATH3AIINS 3HAHHIH 110 29.11.23 http://www.school.mi
teme "OcnoBst MKT" pt.ru
56 KonTposbsHas pabora 1o teme "OCHOBBI http://kvant.mccme.ru/
MKT" 30.11.23
TepMomHaAMUYECKas CHCTEMA. 3aaHHIE http://school-
BHEIIHUX yciaoBuid mid T/ cucremsl. collection.edu.ru
57 BHemHre ¥ BHYTPEHHHE TApaMeTpPhI.
[TapameTpsl T/I cuctemsl Kak cpeaHue
3HAUCHUS BEJINYUH, OMUCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE 04.12.23
HyneBoe Hayano TepMOANHAMUKH. http://fcior.edu.ru
58 Camonpou3sBodibHas penakcaius T]]
CHCTEMBbI K TEIIIOBOMY PaBHOBECHIO 05.12.23
Mopenb uieansHOro ra3a B http://www.fizika.ru
59 TEPMOJMHAMHUKE. Y CJIOBUS IPUMEHUMOCTHU
3TON MOJEIHN 06.12.23
60 VYpasrenune Menneneesa-Knaneiipona u 06.12.23 http://college.ru/fizika/

BBIPAKEHHE ISl BHYyTPEHHEW dSHEPTUU
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Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 MJI€aJIbHOIO Ia3a.

http://www.e-
science.ru/physics

o1 KBaszucrarnueckue ¥ HECTATUYECKUE
TIpOneCcCht 07.12.23
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. http://nano-edu.ulsu.ru
62 Brruncnenue paboTsI 1o rpaduky mporecca
Ha pV-auarpamMmme 11.12.23
Terutonepenaya Kak croco0 U3MEHEHUS http://metodist.lbz.ru/
63 BHyTpeHHel sHeprun T/l cuctemsl 0€3
COBEPIIEHUS PaOOTHI 12.12.23
64 KoHBeKIHsI, TEIUIONPOBOHOCTb, http://elkin52.narod.ru
R 13.12.23]
KonndecTBo TermmoThl. TermioéMKocTh Tena. M _
65 VenpHas ¥ MOJISApHAs TEIIOEMKOCTH Ir'ﬁ'ka'namd-rw index.h
BEILIECTBA. Y IeNIbHAs TEIUIOTA CrOPAHUS —
TOIlINBA 13.12.23
66 Pacuér Konnu4uecTBa TEIIOTHI MPU Ettp_i// physics.nad.ru/p
TEILIoNepeiaye 14.12.23M'
67 [ousaTre 06 aauabaTHOM HpOIECCE. http://nau-ra.ru/
I1epBbIil 3aKOH TEPMOINHAMUKHU 18.12.23
KonnuecTBo TeminoTel 1 paboTa Kak Mephl http://www.e-
68 M3MEHEHNs BHYTpeHHeH sHepruu TJ| science.ru/physics
CUCTEMEI 19.12.23
BTOpoii 3aK0H TEPMOJMHAMUKH JIs http://nano-edu.ulsu.ru
69 PaBHOBECHBIX Y HEPABHOBECHBIX
npoueccoB. HeoOpaTtuMocTs npupoaHbIX
POIIECCOB 20.12.23
70 [pUHIMIIEI AEHCTBHS TEMIOBBIX MAIIKH. 20.12.23 http://metodist.lbz.ru/
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KIIJT

Maxkcumanbroe 3Hauenne KIT/. Huki

http://www.e-

[ KapHo 21_12_23$cience.ru/phvsics

72 Pemenue 3amau 2512 23 http://nano-edu.ulsu.ru
DKOJIOTMYECKHE aCIIEKThl HCIIOIb30BAHUSA http://metodist.Ibz.ru/

73 TEIIOBBIX JBUTaTENCH. TermnoBoe
3arpsA3HEHNE OKPYXKAOIIEH CPeJIb 26.12.23

74 Pewenue 3amau http://elkin52.narod.ru

27.12.23)

O0600IIeHNE U CUCTEMAaTU3alUs 3HAHUH 110 27.12.23 http://class-

75 teme "TepMmoaunamuka. TemaoBbie fizika.narod.ru/index.h
MaIIuHBI" tm

76 KonrponbHas paboTa 1o Teme http://physics.nad.ru/p
"Tepmoaunamuka. TemioBbie MalIMHBI" 28.12.23M'
[TapooOpa3oBaHue ¥ KOHICHCAIHSL. http://nau-ra.ru/

77 Hcnapenue u kuneHue. Y aeiabHas Teriora
napooOpa3oBaHus 08.01.24
Haceplmennple ¥ HEHACHIIEHHBIE Maphl. http://experiment.edu.r
KauecTBeHHAast 3aBHCUMOCTD TIOTHOCTH M u
JIABJICHUS HACBIIIIEHHOTO Mapa OT

78 TEMITEPATYPhI, UX HE3aBUCHMOCTh OT
00bEMa HACHINEHHOTO Tapa. 3aBUCUMOCTh
TEMITEPATYPHI KMITEHHS OT JABJICHHS B
KHAKOCTH 09.01.24

79 BrnaxxHocts Bo3yxa. AGCOTIOTHAS U Eétlglie/é;%hnog(lj-u N
OTHOCHTEJILHAS BIAKHOCTD 10.01.24 .edul.

80 Pemenne 3amaq 10.01.24 http://fcior.edu.ru

81 Teépnoe Teno. Kpucranmueckue u 11.01.24 http://www.fizika.ru
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amop(HbIe Terna. AHU30TPOIUS CBOMCTB
KPHUCTAIIJIOB

[1naBiieHne u KpucTamm3anus. Y 1eabHast

http://experiment.edu.r

82
Terutora miasinenus. CyonuManus 15.01.244
Jebopmanuu TBEPAOrO Tena. PacTsokeHue http://school-
83 u cxarue. Cusur. Momyis FOura. Ipenen collection.edu.ru
yrnpyrux aedopmarmii 16.01.24
TermnoBoe pacupeHue KUIKOCTSH U http://fcior.edu.ru
84 TBEPABIX TEJI. AHTAPMOHU3M TEILJIOBBIX
KOJIe0aHMIi YaCTHII BEIIECTBA 17.01.24
85 ITIpeoGpasoBaHue SHEPIUHU B (Pa30BbIX http://www.fizika.ru
fepexonax 17.01.24
86 VpaBHEHHE TEMI0BOro dagaHca 18.01 24http://college.ru/fizika
87 Pewenue 3amau http://fiz.1september.r
22.01.24U
[ToBepXHOCTHOE HaTshKeHne. Kanuuspabie http://www.school.mi
88 ABJICHM. J{aBlIeHHE 11O NICKPUBIEHHOMN pt.ru
HOBEPXHOCTHIO XHAKOCTH. DopMmyIia
Jannaca 23.01.24
O6001IeHNE U CHCTeMaTH3anus 3HAHUH TI0 http://kvant.mccme.ru/
89 TeMe "ATrperaTHble COCTOSIHHS BEIIECTRA.
®a3o0BbIe IEpexo/bl" 24.01.24
90 KonTponbsHas padora mo Teme "ArperarHsle 24.01.24 http://experiment.edu.r
cocTosiHus BeniecTa. Ma3zoBbie mepexoanl” u
DIEKTPHU3AIKS TET U €€ TPOSIBIICHHUSI. http://school-
o1 Dnexkrpuyeckuii 3apsia. J[Ba Buaa collection.edu.ru

IEeKTpUYECKuX 3apsoB. [IpoBogHuKY,
JTURJIEKTPUKU U TIOTYTIPOBOJHUKU

25.01.24
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DeMEHTAPHBIN JIEKTPUUECKUM 3aps.

http://experiment.edu.r

92
3aKOH COXPAHEHHUS DIICKTPUUECKOTO 3apsijia 2901241
93 BsaumoseiictBre 3apsaoB. TodedHbie httQ://S_ChOOI-
3apsiabl. 3akoH Kysnona 30'01'24(30'|eCt|0n-9dU-rU
94 Pewienue 3amau 31 01 24NttR://fcior.edu.ru
95 Dnektpudeckoe noine. Ero neiicteue Ha http://www.fizika.ru
SJIEKTPHYECKHE 3aPSIbI 31.01.24
HanpskEHHOCTD SJIEKTPUYECKOTO HOJIA. http://college.ru/fizika/
96 [TpoGHbIii 3apsa. JInHUKM HAPSHKEHHOCTH
AMEKTpUYECKOro mosst. OMHOPOAHOE
AIEKTPUYECKOE MOJIe 01.02.24
[ToTeHIHATBHOCTE 3JIEKTPOCTATHYECKOTO http://fiz.1september.r
97 oJist. Pa3HOCTh MOTEHIIUAIOB U u
HaNpsUKCHUE 05.02.24
[ToTeHnMaNbHAS SHEPTHS 3apsia B 06.02.24 http://www.school.mi
98 aJIeKTpocTaTdecKkoM motie. [loTeHmuan pt.ru
3JIEKTPOCTATHYECKOTO OIS
CBsi3b HAPSDKEHHOCTH TOJISL M PA3HOCTH http://kvant.mccme.ru/
99 MOTEHIIHAIOB ISl AIEKTPOCTATHYECKOTO
o 07.02.24
100 [TpuHIUIT CYyNIEpIIO3ULIUN JIIEKTPUIECKUX http://experiment.edu.r
nonei 07.02.24"
101 Pewenue 3anau http://school-
08.02.24/collection.edu.ru
102 ITone Toueunoro 3apsaa. I[lone paBHOMeEpHO http://fcior.edu.ru
3apsKEHHOMN cdepbl 12.02.24
103 TTose paBHOMEPHO 3aPSKEHHOTO 110 00BEMY 13.02.24 http://www_fizika.ru

mapa. [loxe paBHOMEpPHO 3apsKEHHOM
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OECKOHEYHOU TUIOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

http://www.e-

104 - .
VcnoBreE paBHOBECHS 3apAI0B 14,02, 24°1ENCE. ru/physics
105 JIMSIEKTPUKH U TI0TyIPOBOHHUKH B http://nano-edu.ulsu.ru
3IIEKTPOCTATHIECKOM II0JIE 14.02.24
KonzieHcaTop. DIeKTpoEMKOCTh http://metodist.lbz.ru/
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJEHCaTopa 15.02.24
107 [TapaienpHoe COeIMHEHNE KOHIEHCATOPOB http://elkin52.narod.ru
19.02.24)
108 [TocnenoBaTeapbHOE COSTUHEHUE 20.02.24 http://class-
KOHJICHCATOPOB fizika.narod.ru/index.h
tm
109 DHeprust 3apsLKEHHOr0 KOHICHCaTopa http://physics.nad.ru/p
21.02.24Jhysics.htm.
110 Pemenne 3amau http://nau-ra.ru/
21.02.24
111 JIBUKEHHE 3apsKEHHOM YaCTHIIBI B http://www.e-
OJIHOPOIHOM 3JIEKTPHUYECKOM TI0JIC 22022 4SC|ence.ru/ physics
112 Pemrenue 3anau 26.02.24 http://nano-edu.ulsu.ru
113 O6001IeHNE U CHCTeMaTH3anus 3HAHUH TI0 27.02.24 http://metodist.lbz.ru/
TeMe "OnekTpudeckoe nose"
114 KonTponbHas paboTa 1o Teme http://elkin52.narod.ru
"DnexkTpuueckoe mnoie" 28.02.24F
Cwuita toka. [TocTosSHHBIN TOK. Y ClI0BUs http://www.e-
115 CYIIIECTBOBAHHUS TIOCTOSTHHOTO science.ru/physics
5JIEKTPUYECKOTO TOKA 28.02.24
116 Ucrounuku Toka. Hanpsokenne u DJIC 29 02.241NttP://Nano-edu.ulsu.ru
117 3akon OMa Jj1sl y4acTKa LEMu. http://metodist.lbz.ru/

SJ'ICKTpI/ILIeCKOC COIIPOTUBJICHHUC

04.03.24
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118

3aBHCHMOCTD COIIPOTUBJICHUA OAHOPOJAHOTO

05.03.24

http://elkin52.narod.ru
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MMPOBOAHMKA OT €ro JJIMHBI U TIJIOIIaAn
IOIIEPECUYHOTO CCUCHUA

Y aenbHOE COIMPOTUBJICHUEC BCILICCTBA.

http://www.e-

119 science.ru/physics
Pemenue 3amau 06.03.24 u/pny.
120 [locnemoBaTenbHOE, NapalIelbHOE, http://nano-edu.ulsu.ru
CMEIIIAHHOE COEIMHEHKE TIPOBOIHUKOB 06.03.24
121 Pacyér pa3BeTBIEHHBIX DIEKTPUYECKUX http://metodist.lbz.ru/
ueneii. [IpaBuna Kupxroda 07.03.24
122 Pemenue 3anau http://elkin52.narod.ru
14.03.24)
PaGoTa 3JIeKTPUYECKOrO TOKa. 3aKOH 11.03.24 http://class-
123 Jlxoynst —JIenna fizika.narod.ru/index.h
tm
124 Pemrenue 3agau http://physics.nad.ru/p
12.03.24jnysics.htm.
MOIIIHOCTD ANMEKTPUIECKOTO TOKA. http://nau-ra.ru/
125 TemnoBast MOIITHOCTD, BEIJCIsIEMAs Ha
Pe3HCTOpe 13.03.24
126 Pemrenue 3anau http://www.e-
13.03.24jscience.ru/physics
127 DJIC 1 BHYTPEHHEE CONPOTHBIIEHUE http://nano-edu.ulsu.ru
MCTOYHMKA TOKA 14.03.24
128 Bakon OMa 1715 OJIHOM (3aMKHYTOIA) 18.03.24 http://metodist.lbz.ru/
SJIEKTPUUYECKOM 1T
129 Pemenwue 3amay 19.03.24 http://elkin52.narod.ru
130 MOIIHOCTh HCTOYHUKA TOKA 20.03.24 http://class-
fizika.narod.ru/index.h
tm
131 KopoTkoe 3ambIkaHue 20.03.24 http://physics.nad.ru/p

hysics.htm.
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132 KoHeHcaTop B IENH MOCTOSIHHOTO TOKa 21.03.24 http://nau-ra.ru/

133 Penrenne 3agau 01.04.24 http://www.e-
science.ru/physics

134 Pemrenue 3amayu o Teme "TT0CTOSIHHBIH 02.04.24 http://nano-edu.ulsu.ru
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ANEKTPUUECKUN TOK"

135 Pemenwe 3amad mo Teme "TIoCTOSTHHBIN 03.04.24 ht'FQZ//WWW.e- _
DIIEKTPUYECKUI TOK" science.ru/physics

136 Pemenue 3anau o teme "TIoCTOSTHHBIH 03.04.24 http://nano-edu.ulsu.ru
AIEKTPUYECKHUM TOK"

137 O000IICHHE ¥ CUCTeMAaTH3aIHsI 3HAHUH 10 04.04.24 http://metodist.lbz.ru/
teme "IlocTosHHBIN AnekTpruyecKuil ToK"

138 KonTpossHast paboTa 1o Teme 08.04.24 http://elkin52.narod.ru
"[ToCcTOAHHBIN 2JIEKTPUUYECKHUI TOK" /
DJIEKTPHYECKAs TIPOBOUMOCTD PA3IHYHBIX 09.04.24 http://class-

139 BEIIECTB. DJIEKTPUUYCCKUN TOK B METaLIaX. fizika.narod.ru/index.h
CBepXInpoBOAUMOCTh tm
DeKTpHUYECKUil TOK B pacTBOpax u 10.04.24 http_:// physics.nad.ru/p

140 pacruiaBax 3J1eKTposnToB. 3akoHbl Papanes hysics.htm.
JUTSE DTIEKTPOITH3a

141 DeKTpuyeckuii Tok B razax. Ilnazma 10.04.24 http://nau-ra.ru/

142 DNEeKTPUIECKHUii TOK B BaKyyMe. 11.04.24 http://www.e-
Bakyymublie npuOopsl science.ru/physics

143 DJIEKTPUYECKHUI TOK B MOTYIPOBOTHUKAX 15.04.24 http://nano-edu.ulsu.ru

144 [TorynpOBOIHUKOBEIE IIPHOOPHI 16.04.24 http://metodist.lbz.ru/
@u3NUeCKHi MPAKTHKYM I10 TEME 17.04.24 http://elkin52.narod.ru
"N3mepeHue Cribl TOKa U HAIPSDKEHUS B -
IENH TIOCTOSIHHOTO TOKA TPU MTOMOIITH

145 AHAJIOTOBBIX M IU(POBBIX U3MEPHUTEIBHBIX

npu6opoB" uiK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BEJINYMH IPU
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IIOMOIIY KOMITBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3y4yeHue HepaBHOMEPHOTO JBUKECHUS C
LEJIbIO ONPEACIICHUS MTHOBEHHOM
ckopocth"

17.04.24

http://www.e-
science.ru/physics

147

DuU3nYECKU MPAKTUKYM 10 TEME
"U3Mepenne yckopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUSKEHUHU 10 HAKJIOHHOM TJIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BpPEMEHU MTPU PABHOYCKOPEHHOM
nBIKeHun"

18.04.24

http://nano-edu.ulsu.ru

148

DuU3nyeCKUl NPaAKTUKYM I10 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nafgeHus" win "M3ydyenue NBUKEeHUs Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

22.04.24

http://metodist.lbz.ru/

149

Pu3N4eCKU IPAKTUKYM I10 TEME
"N3yuenune qBUKEHUS TeNa M0 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA
oOpaleHns KOHUYECKOro MasiTHUKA OT €ro
napamMerpos"”

23.04.24

http://elkin52.narod.ru

150

Pu3N4EeCKU IPAKTUKYM I10 TEME
"U3MepeHne paBHOAECHCTBYIOIIEH CHUIIBI
IpHY ABMKEHUH OpYyCKa IO HAKJIOHHOU
miockocTy" wu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHM JBIKEHHS OpycKa
110 HAaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT ero Macchl"

24.04.24

http://class-
fizika.narod.ru/index.h

tm
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151

DuU3nYeCKU MPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH CHJIT
YIPYroCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3ile, oT ux aedopmanun”
unu "M3yueHne NBUKEHHS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
neérkuit 6J10K"

24.04.24

http://www.e-
science.ru/physics

152

Pu3n4eCKui IPAKTUKYM I10 TEME
"U3mepenune kodpuIenTa TpeHus mo
BEJIMUMHE YIIIOBOTO KOA(pduUIineHTa
3aucuMocTd Frp(N)" wim "HcciaenoBanue
JBYDKEHUS OpyCKa M0 HaKIOHHOMN
IUIOCKOCTH C EPEMEHHBIM KO3 HUIIMEHTOM
Tperust" win "M3ydyeHue IBUKEHUS rpy3a
Ha Bajly ¢ TpeHuem"

25.04.24

http://nano-edu.ulsu.ru

153

Pu3N4eCKu IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS "
wm "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUUBOCTH TBEPJOrO TEJa, UMEIOLIETO
Ioniab onops"

29.04.24

http://metodist.lbz.ru/

154

Pu3N4eCKui IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY ITyTH" Wi "M3Mepenne cumbl
TATH, CKOPOCTH MOJEIH IEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITYJIbca Tejla ¢ UMITYJIbCOM
cuibl" win "MccnenoBanue COXpaHeHus

30.04.24

http://elkin52.narod.ru
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MMIYJbca MPHU YIIPYTrOM B3aUMOJICUCTBUM"
win "M3MepeHne KNHETUYECKON SHEPTUU
TeJa 1o TOPMO3HOMY ITyTH"

155

DuU3nYECKU MPAKTUKYM 10 TEME
"N3y4yeHne n30TepMHUUYECKOTO Mpoliecca
(pEeKOMEH/I0BaHO UCIIOJIb30BAHHE
nrdposoii 1adoparopun)" win "M3ydenne
M30XO0pHOTO Mnpouecca" unu "M3yuenue
n3zobapHoro nporecca” uiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

06.05.24

http://www.e-
science.ru/physics

156

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepenue yaenbHol TernaoéMKocTu" niu
"HccnenoBanue mnpolecca OCTbIBaHUS
BemtectBa" uiu "Mccinenosanue
aauabaTHoro npouecca” uin "HM3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHl KUTICHUS
JKugkocren"

07.05.24

http://nano-edu.ulsu.ru

157

Pu3N4EeCKU IPAKTUKYM I10 TEME
"M3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocren" wn "M3mepenue yaenbHOU
TEIJIOTHI TUIaBIeHus paa" uin "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenne abCOMOTHOM BIaXKHOCTH
BO3/lyXa M OI[EHKAa Macchl IapoB B
nomerieHnn". 3mepenue koddduirenrta
MMOBEPXHOCTHOTO HATSKEHUS

08.05.24

http://metodist.lbz.ru/

158

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HaO:xroieHue mpeBpaleHus SHepruu

08.05.24

http://elkin52.narod.ru
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3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COJIepIKalleH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTCHITUAIOB (HAIPSDKCHMS ) TIPU
ITOCJICA0OBATEILHOM COCIMHCHUH
KOHJIEHCAaTOpOB"

http://www.e-
science.ru/physics

159

Pu3n4eCKui IPAKTUKYM I10 TEME
"UccnegoBanue CMEIIAaHHOTO COSTUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
COTPOTUBIICHUS IPOBOJIHUKOB" MK
"HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA OT
HaIPSKEHUS JJI JTaMITbl HaKaTUBaHUs"

13.05.24

http://nano-edu.ulsu.ru

160

DuU3nYECKU TPAKTUKYM I10 TEME
"Habnronenue aiekTpoaun3a’ wim
"N3mepenue 3apsiia OAHOBAJIIEHTHOTO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

14.05.24

http://metodist.lbz.ru/

161

Peseprubiil ypok. O600611eHNE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"KunemaTtuka"

15.05.24

http://elkin52.narod.ru

162

PesepBHrlit ypok. O6001ICHHE U
CUCTeMaTH3aIlHs 3HAaHUH 110 TeMe
"Imaamuka"

15.05.24

http://class-
fizika.narod.ru/index.h

tm

163

PesepBHsiit ypok. O6001ICHHE U
cucTeMaTu3aiis 3Hadguii mo teme "CraTuka
TBEpAOro Tena"

16.05.24

http://physics.nad.ru/p

hysics.htm.
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PesepBHblii ypok. O0001IEHNE 1 20.05.24 http://www.e-
164 CHCTEMATU3ALUs 3HAHUM 110 TeMe "3aKOHBI 1 science.ru/physics
COXpaHEHHUs B MeXaHuKe"
PesepsHblii ypok. O6001eHNE U 21.05.24 http://nano-edu.ulsu.ru
165 cucTeMaTu3auus 3HaHui 110 TeMe "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUYECKON Teopun”
Pesepaublii ypok. OGo0LmIEHe 1 22.05.24 http://metodist.lbz.ru/
166 CHCTeMaTH3allys 3HaHUH 110 TEMe 1
"Tepmonunamuka. TeroBbie MavHb!"
PesepBHbIii ypok. O600IIEHNE 1 23.05.24 http://elkin52.narod.ru
167 CHUCTEMAaTH3alMs 3HAHUH 110 TeMe 1 /
"ArperaTHbl€ COCTOSIHUS BEIIECTBA.
®dazoBble nepexoab"”
PesepBHblit ypok. O600weHne 1 23.05.24 http://class-
168 CHUCTEMATH3aIMs 3HAHUH 10 TEME 1 fizika.narod.ru/index.h
"DnekTpuueckoe mnoie" tm
PeseprHbiit ypok. O600IICHNE U 24.05.24 http://physics.nad.ru/p
169 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 hysics.htm.
"ITocTosIHHBIN AMIeKTpUYecKuil TOK"
Pe3sepBHbIii ypok. O000IICHUE 1 25.05.24 http://nau-ra.ru/
170 cucTeMarusanus 3HaHui mo Teme "Toku B 1
pa3IuyHBIX cpenax”
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
wn Tema ypoka Beero Kourpoasbnbie | IlpakTnyeckue ﬂsyqemm :)Iﬁlc)l;l;oBaTenLHue
padoThI padoThI pecypesI
B3aumMogeiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MaruuTHoe mozie. 1
['unote3a Amnepa
Bexrop MaruutHOM nHAyKuu. IIpruHimn
2 CyNEPNO3UIIMU MarHUTHBIX ToJeH. JInHun 1
MarHUTHON WHTYKIIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuiia Amriepa, e€ HarpaBJIEHUE U MOJYJIb 1
Pemrenue 3anau 1
5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOou3MepUTENIbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBiieHUE U MOJTYJIb.
7 JIBrOKeHre 3apsHKEHHON YacTUIIBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemrenue 3anau 1
PaGora cunel JlopeHniia
10 Pemrenue 3anau 1
1 MarauTHO€ 1oJie B BEUIECTBE. 1
deppomMarHeTHKy, apa- u JHaMarHeTUKN
12 OcHoBHbIE CBONCTBA (€PPOMATHETHKOB. 1




[Tpumenenue GpeppoMarHeTHKOB

13 Pemenune 3aga4 mo teme "MaruuTtHoe 1oje"

14 Pemenue 3amau o teme "MaruutHoe nose"

15 SIBneHHE NIEKTPOMArHUTHON HHTYKITHH.
[ToTok BEeKTOpa MAarHUTHON UHIYKITUU

16 O/1C nHayKIUN

17 3aKO0H AJIEKTPOMATHUTHOW HH]TYKITUH
®dapanes

18 Buxpesoe anekrpuueckoe nose. Toku @yko

19 O/1C uHAYKIUYU B IBHKYIIUXCS
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBusno Jlena

99 WNunykrusHocTs. Karymika vHIyKTHBHOCTH
B LIENIA ITOCTOSTHHOT'O TOKA

23 SAsnenue camonnaykuuu. IC
CaMOWHTYKITHH

24 DHeprus MarHUTHOTO TTOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau

26 O000111eHIE U CHCTEMATH3allHs 3HAHUH 11O
TeMe "DneKkTpoaruHamMuka"

97 KonTponbHas pabota mo Teme
"OnekTpoauHaMuka'

28 Komnebarensuas cucrema. CBOOOIHEIE

KoJieOaHMsI. rapMOHI/I‘-ICCKI/IC KoJieOaHMs




Kunematuueckoe u quHaMUYECKOE

29
OIMCaHue KoJIeOaTeNbHBIX IBUKEHUN
DHepreTuieckoe onucanue. BeiBoj

30 JMHAMHYECKOT0 OMMCaHUs FTApMOHUYECKHUX
KoJIeOaHUN U3 UX SHEPTeTHUECKOTO U
KMHEMaTUYEeCKOTO OMHCAHUS

31 Awmiuntyna u (aza Kkonedanuit
[lepuon u yacrora konedanuid. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOAHUIM

32 MaTeMaTHuecKoro mMastHuka. llepruon
CcBOOOIHBIX KOJIEOAHUI MPYKUHHOTO
MasiTHHKA

33 3aryxaromue konebanus. BeiHyX/1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIC0aHMS

35 Pemenue 3amau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJie0aHUs B My3bIKAJIbHBIX HHCTpYMEHTax"

37 O060011eHre U cucTeMaTH3aus 3HaHUH 110
teMe "MexaHuueckue konedaHus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebartenbHblil KOHTYp
®opmyna Tomcona. CBA3b aMIUTUTYbI

39 3apsijia KOHJEHCAaTopa ¢ aMIUIUTYI0U CHIIBI
TOKa B K0JIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHEeHHUsI YPHEPTUH B UJICATbHOM

K0J1e0aTeIbHOM KOHTYpe




3aTyxalomI/Ie OJICKTPOMAarduTHBIC

41 KoJiebaHus. BeIHyK/IeHHbIE
AJICKTPOMArHUTHBIE KOJICOAHUS

42 [Tepemennsblii TOK. Pe3uctop u KoHaeHcaTop
B IIETIH IEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTH B IIETTH
MePEMEHHOTO TOKa

44 3akoH Oma JJ1s1 JIEKTPUYECKON 1Ien
MePEMEHHOT0 TOKa
MomHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HaIIPSKEHUS

46 Pe3oHaHc B 371€KTpUYECKOM LIenH

a7 Pemenne 3amaq
WneanbHblif TpanchopmaTop.

48 [TpouzBoacTBO, epeava u noTpedieHue
AIEKTPUUYECKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTposneprun. KynbTypa ucnosib3oBaHus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

50 O000111eHIE U CUCTEMATH3aLIH 3HAHUH 11O
TeMe "DIeKTpOMarHuTHbIC KojaebaHus"

53 MexaHnnyeckne BOIHBI. XapaKTEPUCTUKU
MeXaHHYECKUX BOIH

54 CBoilicTBa MEXaHUYECKHUX BOJIH




55

3ByK. XapakTEpUCTUKH 3ByKa

Nudpas3syk u ynprpassyk. [llymoBoe

56
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl

o7 Pewenne 3anau

58 DNEeKTpOMarHuTHbIC BOJIHEL. M3myueHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus MEeKTPOMArHUTHBIX BOJIH.
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
[IIxana 371€KTPOMArHUTHBIX BOJIH.

60 [TpumMeHeHne >IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.

61 Panuonoxanus. D1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEN CPEbI

62 Kontponbnas padota no teme "Konebanus
Y BOJTHBI"

63 Cgert. 3aKk0oH NPSIMOJIMHEUHOTO
pacmpocTpaHEHHS CBeTa

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO PacpOCTpaHEeHHsI CBETa

65 OTtpaxenue cBeta. [Imockoe 3epkaro.
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIbHBIN MTOKA3aTeNb MPETOMIICHUSI.

66 [TomHOE BHYTpEHHEE OTpaKEHUE.

Hpe,Z[CJ'IBHHﬁ YroJi HOJIHOTO BHYTPCHHCTO
OTpaXXCHUA




Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

o7 OTPAKEHMsI U MPEJIOMIICHHSI CBETa

68 Xon ydeit B mpusMme. Jlucnepeus ceera.
CnoxHbIl cocTaB Oeoro cera. L{per

69 JIun3pl. DOKYCHOE pacCTOSIHUE U
OINTUYECKask CHJIA JIMH3BI

70 ITocTpoenue n3o0paxeHuit B IMH3aX U UX
cucreMax. YBeJIU4YEeHUE JIMH3bI
Pemenue 3agau Ha mocrpoeHue

71 M300pakeHM, TIOTY9aeMBIX C TIOMOIIHIO
JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [lpeaensl npuMeHMMOCTH
reOMETPHUECKON ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 JHucnepcus cseta

76 WnTepdepennus ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amnau

79 [TpumeneHune uHTEpPEepeHINN

80 Hudpaxius ceera

81 Hudpakimonnas pemeérka. Y cioBue
Ha0JI10/IeHNUs TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 Ilonepe4HOCTh CBETOBBIX BOJIH.




[Tonspusanusa ceera

84 Pemenue 3anau 1

85 CBeToBbI€ SBJICHUS B IPUPOJE 1

86 O06o0mieHne 1 cucTeMaTH3aIMs 3HaHUHA 110 1
teme "OnTuka"

87 KonTponbHas padota 1o reme «Onruka» 1
I'paHu1IbI IPUMEHUMOCTH KJIACCHYECKON

88 MEXaHUKHU. 3aKOHBI 3JICKTPOIUMHAMHUKH U 1
MIPUHIUI OTHOCUTEIEHOCTH

89 ITocTynatel cienualbHONW TEOPHUH 1
OTHOCHTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue

90 npudMHHOCTA. OTHOCHTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJIeHIEe BPEMEHH U
COKpaIeHue JTHHBI

01 DHEPrusi U UMITYIIEC PEISITUBUCTCKON 1
YaCTHIIBI

92 CBsI3b Macchl ¢ 3HEpruen 1 UMIYyIbCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIHsl OKOS

93 PaBHOBECHOE TEMIOBOE U3ITyYEHHE 1

94 3akoH cMenieHus Buna 1

95 I'mnore3a M. I1nanka o kBaHTax. ®OTOHBI 1

96 DHeprust u UMITYJIbC POTOHA 1

97 ®dorordpdext. OnbrTer A. I'. CtoneTona. 1
3akoHsbl poTodddexta

98 VYpaBHenue DiiHmTelHa 1151 poTosdpdexra. 1




"Kpacnas rpaanna" goroaddexra

99 Jasnenue ceera. OnbiThl I1. H. JleGeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounsl ne bporna. [InuHa BoJIHbIL 1e

101 Bpotiinst u pazmepbl 001aCTH JIOKATU3ALUT
JBHKYILEUCS] YaCTULIbI

102 KopmyckynsipHO-BOJIHOBOM Ayaanu3m

103 Jludpakmus 3JIeKTPOHOB Ha KPUCTAIIAX
Crieninuka u3MepeHuit B MUKPOMHUPE.

104 CooTHollIeHUsT HeonpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amau

106 Pemenne pacu€THbIX 33134
Kontponbnas padota o remam: "OCHOBBI

107 CTO", "KoprnyckyisspHO-BOJIHOBOI
nyanuzm"

108 OMNBITHI ITO UCCIIETOBAHUIO CTPOCHHSI aTOMA.
[Tmanerapuas Mmozaens aroma Pesepdopaa

109 IToctynarer bopa

110 Bunsr criektpoB. CiekTp ypoBHEH sHEpruu
aToma BOJIOpo/ia

111 CIHIOHTaHHOE ¥ BBIHYKJICHHOE U3JTydeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sapa ['elizenOepra-

113 MBaHeHKO. 3aps 1 MaccOBOE YUCIIO siIpa.

WM3otomnel. PagmnoakTuBHOCTH




114

3aKOH paJIu0aKTUBHOTrO pacnana. CBoiicTBa
MOHU3HPYIOUIETO U3iIydeHus. Briusuaue
PaINOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Ho3umerpust

115

DHeprus CBS3M HYKJIOHOB B sipe. SaepHbie
cuibl. JledexT maccsl siapa. SnepHbie
peakimu. SnepHsie peakTopsl. [IpoOiemsbr
YIIPABJIIEMOr0 TEPMOSIZICPHOTO CHHTE3A.
DKOJIOTHYECKHE ACTICKThI Pa3BUTHUS SICPHOM
JHEPreTUKU

116

Mertoabl perucTpanyu U UCCICA0BAHUS
37eMeHTapHbIX yacTull. DyHaameHTanbHbIC
B3aUMOJIEUCTBUS. bapruoHbl, ME30HBI U
nentonsl. [IpencraBnenune o CTanpapTHOM
Mozenu. KBapk-TiitooHHas MOJIENb aJpOHOB

117

®dusuka 3a npeaenamu CTannapTHON
Moaenu. TéMHas maTtepust U TEMHAs
sHeprusi. EqMHCTBO Gpusndeckoil KapTHHBI
MHupa

118

OTalbl Pa3BUTHA ACTPOHOMUH. 3HadeHUe
ACTPOHOMUU

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX
00BEKTOB. METO/IbI aCTPOHOMUYECKUX
HUCCIIeIOBaHUM

120

COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIBI,
pamoTeNecKoNbl, BHEATMOChEpHas
aCTPOHOMHUS




121

Bun 3Bé3aroro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, X BUAUMOE JIBH)KEHUE

122

Comnneunas cucrema. Connue. ConHeynas
aKTUBHOCTbH. McTounuk sHepruu CoyHIa U
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "creKTpajabHBIM Kjlacc —
CBETUMOCTB"

124

3BC3IH)I IJIaBHOM IIOCIIEJOBATEIHFHOCTH

125

Buyrtpennee ctpoenue 38E31. CoOBpeMEHHbBIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spoaronuu CoJiHIIA ¥ 3BE3]1. DTallbl JKU3HHU
3BE3/1

126

Mnuneunsiii [Iyte — Hama [NamakTuka. Tunel
raJIakTUK. YEpHBIE IBIPHI B ApaX TATAKTUK

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6na. Teopus bonbiioro B3peiBa.
PenukroBoe nznydenue

128

MacurraGHast cTpykTypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH

130

Pu3nuecKuil IPaKTUKYM I10 TEME
"HccnenqoBaHie MAarHUTHOTO TTOJIA
MOCTOSTHHBIX MarHUTOB" HJIH
"HccmeqoBanne CBOMCTB
¢beppomarnetukoB" win "VccnenoBanue
JIEHCTBUS MOCTOSTHHOTO MarHUTa Ha PamMKy ¢
TOKOM"




DuU3NYECKU TPAKTUKYM 110 TEME
"N3mepenue cunsl Amnepa" ninm "U3ydenue
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbl TOKa"
unu "OnpeneneHue MarHuTHON UHAYKIIUH
Ha OCHOBE U3MepeHus cuiibl AMriepa"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue SIBICHHS

132 3JIEKTPOMArHUTHON MHIYKIWU" WIN
"OnpeneneHue HHIYKIUH BUXPEBOTO
MarsuTHOTO moJjisg"

Pu3NYECKU NPAKTUKYM 110 TEME
133 "UccnenoBanue siBICHUS CAaMOMHTYKIIUN"
win "COopKa MOJENH JIEKTPOMArHUTHOTO

reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME
134 "U3mepenue neprojia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MIPY>KUHHOTO

MasITHUKOB"

Pu3nuecKuil IPaKTUKYM I10 TEME
135 "IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

Pu3nuecKuil IPaKTUKYM I10 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepe3
IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOYHUKOB CBETA

136

B LIETIM [TIEPEMEHHOTO TOKa"

137 @u3NYECKUI MPAKTUKYM I10 TEME




"N3y4yeHue napamMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3NYeCKU NPAKTUKYM 110 TEME
"M3MmepeHue nokazaresis npeaoMIeHUst
crexna" win "[lomyyenne n3o0paxkeHus B
CHCTEME U3 IUIOCKOTO 3epKajla U JIUH3b!I"

139

DuU3NYECKU TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BeLIeCTBa (Ha IpUMepe
*)uakux uH3)" uim "M3mepenue
(hOKYCHOT'O PacCTOSIHUS PACCENBAIOIINX
nuH3"

140

Ou3nyecKkuii MpakTUKyM IO TeMe
"Habmronenue qudpakuuu, HHTEpPepeHIINN
Y noJjisipyu3anuu ceera'

141

dusnyeckuii MPakTUKYM 110 TeMe
"OnpeneneHne UMITYJIbCAa U SHEPTUU
PENATUBUCTCKUX YacTULl (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

142

Pu3nuecKuil IPaKTUKYM I10 TEME
"N3mepenue nocrostHHoM Ilnanka Ha
oCHOBe HccienoBanus ¢porodddexra” nim
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMOJI OT HalpsKeHUs"

143

Pu3nUeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue CrieKTpa pa3peKeHHOTO
aTOMapHOI0 BOJAOPOJA U U3MEpEHUe
noctostHHOW Pumbepra"




144

DuU3NYECKU MPAKTUKYM 110 TEME
"NccnenoBanue paauoakTUBHOTO (hoHA ¢
HCII0JIb30BaHUEM J03UMETpa" WK
"N3yueHue moryomneHus: OeTa-4acTull
amroMuHIEM"

145

DuU3NYECKU TPAKTUKYM 10 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIA30M C UCTIOJIB30BAHUEM
KOMITHIOTEPHBIX MPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoNyIapus U sipKue
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3THBIX
cKoIIeHu"

146

O06o011eHre 1 cucTeMaTu3anys 3HaHuH.
Poinb ¢pu3uku 1 acTpoHOMHHU B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW M 3THYECKOM chepax
JESATEIbHOCTH YEJI0OBEKA

147

O060011eHre U cucTeMaTH3alus 3HaHUI.
Ponb 1 MecTo pu3MKK 1 aCTPOHOMUU B
COBPEMEHHOM HaAYYHOU KapTHHE MUPA

148

O0001IeHrEe ¥ CUCTEMATH3AIMS 3HAHNUH.
Poinb pusudeckoii Teoprn B GOpMUPOBAHUN
MPECTaBICHUN 0 (PU3UYECKON KapTHUHE
MUpa, MeCTO (U3NICCKON KapTUHBI MHpPa B
00I1IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUIN O PUPOJIE




O0001IeHYE ¥ cucTEMATU3alUs 3HAHUN 110

149 n n
TeMe "Kunematuka

0O0001IeHYE ¥ cucTEMATU3alUs 3HAHUN 110

150 n n
TeMe "Kunematuka

151 O06o001eHre U cucTeMaTH3alus 3HaHUH 110
teme "J{uHaMuka"

152 O000111eHE U CUCTEMATH3aLHs 3HAHUH 11O
teme "Cratuka TBepaoro tena'

0O0001IIEHNE U CUCTEMATU3AIIUA 3HAHUHN 110

153 n n
TeMe ""3aKOHBI COXpaHCHHA B MCXaHHUKC

O060011eHre U cucTeMaTU3alus 3HaHUuH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O0600611eHre 1 cucTeMaTH3aIus 3HAaHUH 110
155 teme "Tepmoannamuka. TemnnoBbie
MaIIuHbI"

O00011IeH1E U CHUCTEMATH3alMs 3HAHUH 110
156 TeMme "ArperaTHble COCTOSIHUS BELIECTBA.
dazoBble nepexo/s!"

157 O000111eHIE U CHUCTEMATU3alAA 3HAHUH 11O

TeMe "OeKTpudeckoe nosue"

O060011eHre 1 cucTeMaTH3aus 3HaHUH 110
teMe "l10CTOSHHBIN AIeKTpUYECKUi TOK"

158

O000111eHIE U CHUCTEMATH3ALIH 3HAHUH 11O

159 " "
Teme "Toku B Pa3JIMIHBIX Cpeaax

O0001IeHrE ¥ cuCTEMATU3aLN 3HAHUN 110

160
TeMme "MaruutHoe noJe"




161

PesepBHbIil ypok. O600111IeHIE 1
CUCTEMaTHU3alls 3HAHUU 110 TeMe
"DneKTpoMarHuTHas UHIyKIHs"

162

PesepBHelil ypok. O000IICHHE 1
CUCTEMATHU3ALIM 3HAHUN 10 TEME
"Mexannueckue xoiaedbanus"

163

PesepBHelit ypok. O000ICHHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"DeKTpOMarHuTHBIE KojeOanus"

164

PesepBHrliit ypok. O60011eH1Ee 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"MexaHU4YEeCKHE U DJICKTPOMArHUTHBIC
BOJHBI"

165

PesepBHrliit ypok. O60011eHNE U
cucTeMaTu3aius 3Hanui mo reme "Ontuka"

166

PesepBubiil ypok. O6006111eHIE 1

cucreMaru3anus 3HaHui o TeMe "OCHOBBI
CTO"

167

Pesepubiil ypok. O6006111eHIE 1
cucTeMaTHh3alus 3HaHUH 1o Teme
"KopnyckynsipHO-BOJHOBOM ayasin3m"

168

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3alus 3HaHui no teme "duszuka
aToma"

169

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTu3anys 3Hagui mo treMe "dusuka
aTOMHOTO SI/Ipa U AJIEMEHTAPHbIX YyacTul"

170

Peseprubriit ypok. O6006111eHIE




CUCTEMaTHU3allis 3HAHUM 110 TEME
"DyeMeHThl acTpoPU3UKU"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» dmsuka, 11 kimace/ KacesinoB B.A., O0mecTBO ¢ OrpaHUdeHHOM
0TBeTCTBEHHOCTHIO «/[[PODA»; AkiimonepHoe ob1ectBo «3naTenscTBo
«IIpocsemienne»

» duzuka, 10 kinace/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYECHHON
O0TBETCTBEHHOCTHIO «/IPODA»; AxuronepHoe o01iecTBo «M31aTenbecTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA
®uszuka. YriayoneHnsiii ypoBenb. 10—11 kmacchel | pabodast mporpaMma K

muaun YMK B. A. KacesinoBa: yueOHO-MeTommueckoe nocodue / B. A.
Kacesnos, U. I'. BnacoBa. —M. : JIpoda

2 ®uzuka. 10 k1. YrinybneHnusiid ypoBeHs : yueOHuk / B.A. KacbsaHoB. — 5-¢
u3., crepeotuil. — M. : JIpoda

3 ®uzuka. 11 k. YrinyOnenHnslit ypoBeHs : yueonuk / B.A. KacbsiHoB. — 5-¢

u3a., crepeorur. — M. :[poda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

1 http://nsportal.ru - conmanpHas ceTh pAOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKose.

3 http://festival.1september.ru/articles/ - pectuBans nmenarornueckux uaeH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit s yuureneii pU3MKKU U UX YICHHKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o Gpu3HKe.

6 www . ege .edu.ru - uagopmarrionsii mopran EI'D.

7 http :// school - collection . edu . ru/ - enunas xkomnexkuus LIOPoB
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