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YYEBHOI'O KYPCA «®U3UKA»



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 06a30BOrO YpOBHS Ha YpOBHE CpeaHEro oomiero oOpa3oBaHuUs
pazpaboTaHa Ha OCHOBE IIOJIOXKEHUM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBaresnibHOM mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydé€roMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MPENoJaBaHusl Yy4eOHOTro
npeamera «@Pusznka» B o0Opa3oBareNbHbIX — opranm3anusx Poccuiickoir  ®Denepanuu,
pealIM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pU3HMKe HampaBiIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOydvaromuxcs 10-11 kimaccoB npu oOydeHun ux ¢u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO noaxoaa. [IlporpamMma no (hu3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM
pesyabTataM OOYYeHHs, a TaKKE YUYUTHIBAET HEOOXOAMMOCTH pealu3allid MEXIPEIMETHBIX
CBs3el (PU3UMKH C €CTECTBEHHO-HAyYHBIMU yueOHBIMU IpenaMeTraMu. B Hell ompenpensitorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CpeaHEero oOIIero oOpa3oBaHMs, IUIAHHPYEMbIE
pe3ysbTaThl OCBOCHHS Kypca (GHU3UKH: JIMYHOCTHBIC, METalpeiAMETHbIe, MNpeAMETHbIe (Ha
0a30BOM YpOBHE).

[Tporpamma o (pu3mMKe BKIIOYAET:

® [UJIAaHUPYEMbIE pe3yJbTaTbl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

IPEMETHBIC PE3YJIbTAThI IO TOAAM O0yUYCHHS;

e cozaepxanue yueOHoro npeamera «Dusnka» mo rojgaM o0ydeHusl.

du3mKa Kak HayKa 0 HanOosee 00X 3aKOHAX MPUPO/IbI, BRICTYMAs B KAYECTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUN 00 OKpY’KalolleM MUpE.
[konpHBIE Kypc (U3MKH — CHCTEMOOOpA3yIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHEH, Oouonorue, gusmueckoii reorpadueii u acrpoHoMueil. Mcrmonb3oBaHHE W aKTHBHOE
NpUMeHeHHe (U3NYECKUX 3HAHUW OMpelesseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTMl B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHalioB C 33JJaHHBIMU CBOICTBaMU U Jpyrux. M3ydyeHue (Gpu3MKu BHOCUT OCHOBHOM BKJaz B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa 00ydaromuxcs, B popMUpOBaHUE YMEHUN
NPUMEHSATh HayYHBIH METOJ IO3HAHUS MPH BBIIOJHEHUH MU y4EOHBIX MCCIEIOBAHUH.

B ocHOBY Kkypca ¢hu3uKH A1 yPOBHS CpeHero oOiero o0pa3oBaHusl MOJIOXKEH Pl UIICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOCHUH.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX paslesioB (U3MKHU, BKIKOYAET KAaK BOINPOCH KJIACCHYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (GU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BELUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT MCloJib30BaHHE T'YMaHUTaApHOTO
noTeHuuana (U3N4ecKol HayKu, OCMBICICHHE CBSI3U pa3BUTHS (U3HUKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJOIMYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEICHHS SJIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU 1 TEXHOJIOTHUH, a Takke 00CyKIeHUs MpoOJIeM palliOHATILHOTO MPUPOIOTIONIb30BAHMS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro oouiero odpazoBaHus
SBISIFOTCSL  pu3mueckue Teopud (GopMHupoBaHHME NpPEACTABICHHH O CTPYKTYype IOCTPOCHUS
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¢usuueckoil Teopuu, poinu (yHIAMEHTANbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, IPAHUIAX NPUMEHUMOCTH TEOPHH, Ul ONMHUCAHUsS €CTECTBEHHO-
HAY4YHBIX SIBJICHUI U TPOIIECCOB).
CucTeMHO-IeATETbHOCTHBIN MOIX0/ B Kypce (DU3UKU peasn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAIBHON JIEeSTeNbHOCTH oOydJaromuxcs. s 6a30BOro ypoBHsI Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpble B mporpamMme Mo (GU3MKe OOBEIUHEHBI B OOLIUI CIHCOK
YUYCHMUYECKUX NPAaKTUYECKUX paldoT. BelieneHue B ykazaHHOM IepeuyHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JUII KOHTPOJS MU OLEHKH, OCYILECTBISIETCS Y4YaCTHHUKAaMU 00pa30BaTeIbHOIO
npolecca UCX0s U3 0COOEHHOCTEH MIaHUPOBaHUs U OcHaleHHs kabuHera usuku. IIpu s3Tom
oOecrnieunBaeTcs OBJIAZEHHE OOYyYarOUIMMHCS YMEHHSIMHU IPOBOAUTH KOCBEHHBIE HM3MEpPEHUH,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (M3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHHI0 pacu€THBIX M KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCA 33/1a4M C SIBHO 3alaHHON (pU3MUYECKOW MOJEIBIO,
HO3BOJISIOIINME HPUMEHATh HM3Y4YEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjena
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3aeinoB. s KaueCTBEHHBIX 331a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHus Ha OOBSCHEHHE TMPOTEKaHWs (U3UYECKUX SIBJIEHUMM U IPOLECCOB B
OKpY’KaloIIeH XKu3HH, TpeOyromue BbIOOpa (PU3MUECKOW MOAENH i CUTYallMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.
B cootBerctBum ¢ TpeboBanusmu PI'OC COO K MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4yeOHOro Imporecca 0a30Bbli ypOBEHb Kypca (DU3MKM Ha YpPOBHE CpPEIHETO
o0miero o0pa3oBaHUs JTOJKEH M3ydaThCsl B YCIOBHSIX MPEAMETHOrO KaOWHeTa (M3UKU WM B
YCIOBUAX MHTEIPUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunere
(GU3UKK TOJDKHO OBITh HEOOX0AUMOE JTabopaTopHOE 000y TOBAHKE /TSl BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHMUECKUX IPAKTUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy10BaHuUE.
JleMoHCTpanlMoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IPUHLUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecredyrBaeT MOCTAaHOBKY NEPEUYUCIEHHBIX B MPOrpaMMe IO
¢u3uKe KIIOUEBBIX JEMOHCTPALMM JJs MCCIEJOBAHUS HM3y4yaeMbIX SIBICHMH U IIPOLIECCOB,
AMIUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpyJOBaHUE AJISi YUYEHHMUECKUX MPaKTHUECKUX padboT dopMmHUpyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M O0OecredrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTuyeckre KOMIUIEKTHI JIaOOpaTOPHOTO 00OpYyNOBaHHS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUN AHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LEJSIMU U3YUYEHHSI PU3UKH B 00111eM 00pa30BaHUHU SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJICHUS OOYYalOUIMXCAd K HAay4YHOMY H3YYEHUIO
HOPUPOBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CHOCOOHOCTE;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM METOJA€ TMO3HaHHA U (popMHpoBaHUE
HCCJIEIOBATENIbCKOIO OTHOILIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysIbTaTa M3y4eHUs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

e (opMupoBaHHE YMEHUN OOBACHATH SIBICHUS C UCIOIb30BAHUEM (PU3UUECKUX 3HAHUHN U
HaYYHBIX JOKa3aTeJbCTB,

e (QopmupoBaHUE NPEICTABICHUNA O PO (PU3UKHU U PA3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX Lesed oOecrieyuBaeTcs pElIeHHEM CIEOYIOUIMX 3ajJad B Ipolecce
n3y4deHus Kypca GU3NKHA Ha YPOBHE CPEIHETO 00IIIEeTr0 00pa3oBaHus:



npuoOpeTeHne CHUCTEMBbl 3HaHUI 00 O0ImUX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPH3HUKH;

(dopMHpOBaHHE YMEHUH IPUMEHATh TEOPETUYECKHE 3HaHMUA [ OOBSICHEHUS
(Gu3nUecKux SBIEHUI B MNpUpOAE U AN NPUHATHA MPAKTUYECKMX pELICHUH B
MMOBCEIHEBHOM KU3HH,

OCBOCHME CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad C SBHO 3aJaHHON (uznyeckon
MOJIENIBIO, 3aJ]ay, IMOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE CcO3JaHue (huznyeckon
MOJIEININ, aIEKBaTHON YCJIOBHUSM 3a/1a4H;

NOHUMaHHE (PU3MYECKUX OCHOB M NPUHIMIIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, X BIMSHUS Ha OKPYXKAIOILYIO Cpeay;

OBJIQJICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHMPOBAHUS M MPOBEACHUS (PU3MUYECKUX
OKCIEPUMEHTOB,  aHalM3a M  UHTepOpeTaluu  UHPOpPMALUH,  ONpeAeTICHHUs
JIOCTOBEPHOCTH IOJyYEHHOT'O pe3yJIbTara,

CO3JIaHUE YCIIOBUM JJISI Pa3BUTHUSL YMEHUN IMPOEKTHO-UCCIEA0BATEIBbCKOM, TBOPUYECKON
NeSITETTLHOCTH.

Ha wu3ydenne ¢usuku (6a30BbIii YpOBCHb) Ha YPOBHE CpEIHEro 0OIIero oOpa3oBaHUsI
orBomutcsi 136 wacos: B 10 kimacce — 68 wacoB (2 waca B Hezento), B 11 kiacce — 68 vaco (2
yaca B HEJCITIO).

[Ipemiaraemslii B mporpamMme 1mo (hU3MKe MepedeHs TabOPaTOPHBIX U MPAKTHYECKUX paboT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YUYHTENb JElacT BBIOOP MPOBECHHs JaGOPAaTOPHBIX PaboT H
OITBITOB € YIETOM UHIMBUIYATbHBIX OCOOCHHOCTEH 00y YarOIMXCSI.

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®usuka — Hayka o mnpupoze. HayuHnble MeTOAbl MMO3HAaHMS OKpYyX)arouero mupa. Ponb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (pusnueckux sBJIeHHU U mporeccoB. Hayunsie runotessl. Ousndeckue
3aKOHBI ¥ TEOPHH. [ paHUIIBI MPUMEHUMOCTH (HPU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAay4HOH KapTUHBI MHpa, B
MPAKTUYECKOM IS TETbHOCTH JIFOJIEH.
Llemoncmpayuu
AHanorosbie U TU(POBBIE U3IMEPUTEIHHBIC MPUOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmwkeHue. OTHOCHUTETBHOCTh MEXaHWYeCKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[epemerienne, cKopocTh (CpemHsisli CKOPOCTh, MTHOBEHHAsh CKOPOCTb) M YCKOpPCHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCH CUCTeMbl KoopauHaT. ClloKeHUe NnepeMenieHul u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJIMHEWHOE ABMKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIICHUSI MaTePUATHFHOU TOYKH OT BPEMEHH.

CBoOoniHOe majieHne. Y CKOpeHne CBOOOHOTO MaCHHSI.

KpuBonuneliHoe nBwxkeHue. [[Br>kKeHWE MATEpUAIIbHOM TOYKHM TIO OKPY>KHOCTH C
MOCTOSIHHOM 1O MOJYJIO0 CKOPOCThIO. YTJOBash CKOPOCTb, JIMHEWHas ckopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.
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TexHuueckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE. CIHUIOMETD, JBHXKEHUE
CHApAJIOB, LIEMTHBIE U PEMEHHBIC MEPEIAYH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETa, WILTIOCTPAIsd KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHHUSI.

[TpeoOpazoBaHue ABMKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne ABMXEeHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOHOTO IaICHHUS.

Hanpasnenue ckopocTy pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuti sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUSA C LIEJIbIO ONPEAETIEHNUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXKIYy  NyTAMH,  HOPOUJACHHBIMU  TEJIOM  3a
MOCJIEOBATEIIbHBIE PAaBHBIE IPOMEKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM JBUKEHHHM C
HayaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHue NBUKEHUS apUKa B BI3KOM HKUJIKOCTH.

W3ydenue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunnnn otHOcuTenbHOCTH ["anmiest. [lepsoiil 3akoH HetoToHa. THEpUManbHBIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwuna. Ilpunnun cynepno3uuuu cuil. Bropoit 3akon HeroTona s
MaTepuanbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [I711 MaTEepHAIIBHBIX TOYEK.

3akoH BceMHupHOro TsaroreHus. Cuna Tsokectd. [lepBas kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buabl Tpenus (mokost, ckoyibxenus:, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUS CKOJBKEHHUS U cuia TpeHus mokos. Koadgdurment tperus. Cuiaa COMpOTHBIICHUS
MIpY JIB>KEHUU TeJla B )KUJIKOCTH WJIU rase.

[TocTynarenbHOE U BpalaTelbHOE ABMKEHNE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHuJIbI OTHOCHUTEIBLHO OcCHU BpamleHus. [lnedo cwibl. YcClioBUST paBHOBECHs
TBEPIOTO TENA.

TexHuueckne YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHMUE. IOAIIUIIHUKY, JBHKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHne nHepuun.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIMNX TE.

Bropoii 3akoH HeroTona.

N3mepenue cu.

Clo)XeHue Cul.

3aBUCHUMOCTB CHIIBI YIIPYTOCTH OT AedopMaIuu.

HesecoMocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJCHUH.

CpaBHeHHME CUII TPEHUS MTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamophvle pabomol

Nzydenue aBuxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PEZMHOBOM
oOpa3te, oT ux aedopMaiuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TENA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

Wmnynbe MarepuaibHOi TOUYKH (Teja), CHCTEMbl MaTepHaIbHBIX TOUYCK. VIMITYJIbC CHITBI U
VM3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUSI UMITYJIbca. PEaKTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTB CHJIBI.



Kunernueckast sHeprus marepuajbHONM TOUKU. Teopema 00 HM3MEHEHHMM KHHETHYECKOU
JHEPIUu.

[TorennmanbHas sHeprus. [loreHnpanpHas sHEpryUs ynpyro aAeOpMHUPOBAHHON MPYKUHBIL.
[TorennuanbHas SHEprus Tesia BOJIU3U OBEPXHOCTH 3eMJIH.

[ToreHnmanbHble U HEMOTEHUIUANbHbIE CHIBL. CBA3b pabOTHl HEMOTEHIHAIBHBIX CHI C
M3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKON SHEPIHH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHHuecKkne yCcTpONCTBAa M IPAKTHYECKOE IPUMEHEHHUE. BOLOMET, KOIED, NMPYKUHHBIN
IIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIMAIBHON SHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

Nzydenue aOCOMIOTHO HEYNpPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C U3MEHEHMEM MEXAHMYECKOH HSHEpruM Tenna Ha
IIPUMEpPE PaCTHKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3nka 1 TepMOIHHAMHKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU MeopUuU

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKONW TEOPUH U UX ONBITHOE 00OOCHOBAHHE.
bpoynoBckoe nBmxkenwme. Juddys3ms. Xapaktep ABWKCHHS W B3aUMOJCUCTBHS YaCTHIL
BellecTBa. Mojenu CTpOEHHsS Ta30B, KUAKOCTEH U TBEPABIX Tl U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mozened. Macca u pasmepbl Mosiekyn. KonaudecTBo BemiecTsa.
[locTostnHas ABorazapo.

TemmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETHYECKON TEOpuu
uaeanpHOro rasa. AOCOIOTHas TemIepaTypa Kak Mepa CpeJHell KUHETHMYeCKOM SHepruu
TEIJIOBOTrO JBMKEeHMs uyactull rasza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon [lanpTona. M3ompoieccsl B uaeaqbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe nmpescTaBieHne U30MpoLEecCoB. 30TepMa,
n30x0pa, u3obapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE. TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu  MOIEKYI
OPraHUYEeCKUX COCTUHEHUM.

OnbiThl O AUQPPY3UH KUTKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUIKECHHUS.

Mopnens onbira IlITepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3aUMOJICHCTBHUS.

Mogenb, WITIOCTPUPYIOLIAsk IPUPOJTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UCAIbHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHHH OO0BEMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/lyXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3pekKEeHHOIo rasa.

Tema 2. Ocnosvl mepmoOuHaMuKu

TepmonuHamuueckasi cucteMa. BHYTpeHHSST DHEPrus TEPMOJIMHAMHUYECKON CHCTEMBl U
crocoObl e€ m3MeHeHus. KonndyecTBo TEroTel U paboTta. BHYTpeHHSS 2HEPTHsl OJHOATOMHOTO
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UJeaIbHOIO0 ra3a. Busl Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKLUS, U3JIydeHHE. Y IeIbHAas
TEIUIOEMKOCTB BelecTBa. KolM4ecTBO TEIUIOTHI IIPH TEIIONepenaye.

[Tonsstue 00 ammabatHOM mporecce. IlepBelii 3akoH TepMmoauHamMHuKH. [IpumeHenue
IEPBOr0 3aKOHA TEPMOJMHAMUKH K u3ompoueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTUMOCTh IPOIIECCOB B IIPUPOIC.

TennoBble MamuHebl. [IpuHIUne! 1efcTBUs TeIIOBbIX MaliuH. [IpeoOpazoBaHus sHEprun B
TEIUIOBBIX MamuHax. KoadduuueHT nonesHoro aeictus teruioBoi mamuebl. Lukn Kapho u
ero ko3¢ (UIMEHT NOJIE3HOT0 ASHCTBHSL. DKOIOTHYeCKHE IPOOIEMbI TEIIOHEPTeTHKH.

TexHudeckne yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE. JBUIaTellb BHYTPEHHETO
cropanusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEHW HSHEpruy Tejla IIPU COBEPLIEHUM DPAOOTHI: BBUIET MPOOKH M3
OYyTBUIKH TOJI JICHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue »(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BHACOACMOHCTPAIIHS).

M3meHeHre BHYTpEHHEH SHEPIUM (TeMIiepaTypbl) Tejla IpH TeIuionepeaaye.

OmbIT 10 a1MabaTHOMY PaCIIMPEHUIO BO3ayXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelIsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUraTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewyecmea. Pazogvle nepexoovl

[TapooOpa3zoBanne w KoHJeHcamnus. Mcrmapenwe wu  KumeHue. AOCONIOTHAS W
OTHOCHTEJIbHAS BJIAXKHOCTb BO3AyXxa. HaceleHHblil map. Y enbHas TemioTa napooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JIaBJICHMUS.

Teépnoe Teno. Kpucrannnueckue u amop¢Hsbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAIIIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBieHue m kpucramiuzauus. Y JenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuuyeckue ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U ICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUW TIONYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  4YHUCIIC
HAaHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MAPOB.

Kurienre npu MOHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus: BIaXKHOCTH.

HaGimotenne HarpeBaHus ¥ IIABICHHS KPUCTALUTHIYECKOTO BEIIECTRA.

JleMoHCTpatusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3mepenne OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pazgen 4. DinekTpoaAnHAMHKA

Tema 1. nexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUUYeCKHMd 3apsia. JIBa BHMJIA DJIEKTPUYECKHUX 3apsJlOB.
[TpoBOAHMKH, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/ia.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHbll  21€KTpUYecKMHA — 3apsif.
Onektpruueckoe mnojne. HampsokéHHOCTh anexTtpuyeckoro mnois. [lpuHnwm cymepno3nnuu
AIIEKTPUYECKUX IOJIeN. JINHNN HaNpsSyKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUUYECKOM MoJie. J{u3neKkTprudeckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPTUs
3apsKEHHOT0 KOHJIEHCATOpa.



TexHudeckue yCTpOMCTBAa M IPAKTHUECKOE IPUMEHEHHE. IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIM
armnapar, CTpyHHBINM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO M IPUHLIKIL JEHCTBUS DJIEKTPOMETPA.

B3anMozeiicTBre Ha’IeKTPU30BAHHBIX TElL.

DNEKTPUUECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCcTaTUYECKas 3alluTa.

JMBneKTpUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIAAU  IUIACTHH,
PAcCTOSIHUS MEXIY HUMH U IU3JIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit snekmpuueckuit mox. Toku 6 paznuunsvix cpeoax

DNIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LETH.

DIIEKTpUYECKOE CONIPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapAIIIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymnsa—Jlenia. MomHOCTb 3JEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma i
HOJTHOM (3aMKHYTOI) 3J1eKTprueckoi ey, KopoTkoe 3aMbIKaHue.

DNeKTpOHHAs IPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOIUMOCTb.

DnexkTpuueckuil ToK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTD IOJTYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. I[lonynpoBogHUKOBBIE TPHOOPHI.

OJEKTPUYECKUII TOK B PAacTBOpax M paciulaBax »>JEKTPOJIMTOB. DIEKTPOIUTHYECKAs
JIUCCOITHAITUS. DIIEKTPOIH3.

DNEeKTpUYECKUl TOK B razax. CaMOoCTOSATEIbHBIN U HECAMOCTOSATENbHBIA pa3psia. MonHusl.
IIna3zma.

TexHuueckue yCTpoHCTBA W MNPAKTUYECKOE MPUMEHEHHE. aMIEPMETP, BOJIBTMETD,
peoctaT, HCTOYHHMKHM TOKa, DJEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIIbHbBIE
npubOpsl, TEPMOMETP CONPOTHUBICHMS, BAaKyyMHBIH AMOJ, TEPMHCTOPHI U (OTOPE3UCTOPSI,
MIOJIYIIPOBOJJHUKOBBIN TNOJ, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HAPSKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX TPOBOJAHMKOB OT JUIMHBI, [JIOIIAIN
MIONIEPEYHOT 0 CEYEHUS U MaTepHraa.

CMelaHHOE COeTMHEHUE IPOBOIHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOIABMKYIIEH CcHiibl. KOpoTKoe 3aMbIKaHHME TajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoli pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

N3yuyeHne cMEaHHOTO COEIMHEHMS PE3UCTOPOB.



M3mepeHne SNCKTPOABIKYIIEH CHJIBI  HCTOYHMKAa TOKA M €r0  BHYTPCHHETO
CONPOTHUBIICHHUS.

Habmonenue snextponunsa.

MexnpeamMeTHble CBSI3U

N3yyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ Yy4€ToM
COZIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nouamusi, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAYYHOTO ITO3HAHUS:
SIBJICHUE, HAy4HbIH (paKT, TUnore3a, (u3nyeckas BEIMYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE,
9KCTIIEPUMEHT, MOJICITUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JIMHEWHas QyHKIMs, mnapadoa,
rurnepOona, ux rpaduKy ¥ CBOMCTBA, TPUTOHOMETpUYECKNE QYHKIMU: CHHYC, KOCUHYC, TAaHTCHC,
KOT@HI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO, BEKTOPHl M HMX INPOCKIUH Ha OCH
KOOPJHMHAT, CII0’KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe JIBIKEHUE B JKMBOM mpupone, auddysus, ocMoc, Termaoo0MeH
’KHUBBIX OPraHU3MOB (BUJIbI TEILIONIEPEIaul, TEIUIOBOC PABHOBECHUE), IICKTPHUYCCKUE SIBICHHS B
JKUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBbIE CBOWMCTBA TBEPABIX TEJ, XHUIKOCTCH M Ta30B, AJIEKTPUUYCCKHUC
CBOMCTBa METAJUIOB, MJIEKTPOIUTHYECKAS TUCCOMAIINS, TATbBAHHUKA.

Teocpagpusi: BNaXHOCTH BO3/yXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue JABWKEHUH C HCIOIb30BAaHHEM MEXAaHH3MOB, YUET TPEHHS B
TEXHHMKE, MOJIIUITHAKK, WCIOJIb30BAaHUE 3aKOHA COXPAHCHHs HMMITYJbCa B TEXHHKE (pakerta,
BOAOMET W Jpyrue), [BHUraTellb BHYTPCHHEIO CrOpaHus, IapoBas TypOWHA, OBITOBO
XOJIONMIIbHHUK, KOHUIIMOHED, TEXHOJIOTUH MOJTYYCHHS COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIC
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI OPUHTEP, DJICKTpOHArpeBaTeibHbIC MPUOOPHI,
JJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FaJIbBAHUKA.
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Pa3nen 4. DinekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

ITocrosiHHBIE MarHWTHL. B3auMozeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOIe.
Bekxrop marHuTHON MHAyKIMH. [[puHIMI Cynieprno3uiy MarHUTHBIX MTOJIeH. JIMNHMM MarHUTHOU
MHAYKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU NOJIS IOCTOSTHHBIX MarHUTOB.

MaruutHoe mojie mpoBoAHMKA ¢ TOokoM. KapThHa JAMHMI MHAYKIMUM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO NPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O NMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopennia, e€ MOAydb W HampaBieHHe. JIBWKEeHHWE 3apsHKEHHOM YacTUIlBl B
OJTHOPOJTHOM MarHUTHOM rmoJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BEkTOpa MarHUTHOM HMHIYKLHH.
OneKTpoABMKYLIAs CUJIa MHAYKLIUU. 3aKOH IEKTPOMArHUTHON MHAYKIKK Papajes.

BuxpeBoe snekrpuueckoe mojie. DNEKTPOABIKYIIAs CUjla MHIYKIUH B MPOBOJHUKE,
JBIKYIIEMCS MIOCTYNAaTEIbHO B OTHOPOJHOM MarHMUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHAYKINHU. DIEKTPOABIIKYIIAsl CHUJIa CAMOMHIYKLIUH.

DHeprust MarHUTHOT'O TIOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.



TexHnueckne yCTpoilicTBa M IPaKTUYECKOE TNPUMEHEHHUE. IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTUL, MHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOT'O IIyYKa MarHUTHBIM I10JIEM.

JIuHYMY MHIYKIMYA MarHUTHOTO TOJIS.

B3anmogeiictBrue 1ByX POBOJHUKOB C TOKOM.

Cuna Ammepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3MeKTPOMarHuTHOM MHAYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYILIEH CUIIbl MHAYKIIMU OT CKOPOCTU MU3MEHEHHS] MAarHUTHOTO
IIOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccenenoBanue 1eMCTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31E€KTPOMArHUTHON MHIYKIUU.

Pa3znea 5. KosieGanusa u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Kojieb0anus

KonebGarenbnass cucrema. CBOOOIHBIE MeXaHHUYECKHME KoyieOaHusA. [apMoHHUYecKue
konebanus. Ilepuwon, wdacrora, ammauryna u ¢asza konebanmid. [Ipy>XKMHHBIH MAasTHHK.
MareMaTHyecKrii MasTHHK. YpaBHCHHE TapMOHHYECKUX KosieOanuid. [IpeBpaimenue >HEpruu
IIPH TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHWYSCKUMU H  JJIEKTPOMATHUTHBIMU
konebanusimu. @opmyna TomcoHna. 3akOH COXpaHEHHS SHEPrUU B UICATLHOM KojeOaTelIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyXaroMMX KoleOaHUSIX. BBIHYKICHHbIE MEXaHMUECKHE KONeOaHMUs.
Pe3onanc. BeiHYyXIeHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemenHbIil Tok. CUHYCOUATbHBIN MMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATIPSKCHHSL.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTPeONIEHHWE DIIEKTPUUECKONW DHEPTHH.
DKOJIOTHYECKUE PHUCKH TP TPOM3BOJACTBE dJEKTpodHepruu. KynbTypa MCHONb30BaHUA
AJIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE TNPUMEHEHHUE. JIIEKTPUYECKH 3BOHOK,
TE€HepaTop NEPEMEHHOI0 TOKA, JIMHHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojieOaTeIbHONW CUCTEMBI (MPYKMHHBIA WIIH MAaTEeMAaTUYCCKUN
MasITHHK).

Habmonenue 3aTyxaronux KoieoaHui.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuwutorpaMMbl — (3aBUCMMOCTH  CWJIBI TOKa W HANpsDKEHHsT OT BPEMEHH) IS
AJIEKTPOMATHUTHBIX KOJICOAHUMH.

Pe3onanc npu mocnenoBaTebHOM COEAMHEHHHM PE3UCTOPA, KATYIIKW WHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TUHUU 3JEKTponepeadun.
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Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOa MaJIbIX KoJieOaHUM Tpy3a Ha HUTU OT JIMHBI HUTH U
Macchl Ipy3a.

HccnegoBanue NEPEeMEHHOTO TOKa B LENM M3  IOCJIEAOBATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsle 60JIHbL

Mexanuueckue BOJIHBI, yclioBUs pacnpocTtpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BonHbl. [lomepeunble M mpojaonbHble BoONHBL. HWHTepdepeHnus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. Y CJIOBHUS H3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBOICTBa 3JIEKTPOMArHUTHBIX
BOJIH. OTpaKCHUE, IMpeNoMJIeHHe, mnoysipu3anus, audpaxnus, uHTepdepeHms. CKOpOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMAarHUTHBIX BOJIH. [IpMMeHEHME 37€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMIIBI paUOCBSI3U U TelNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIICH Cpeibl.

TexHnuyeckue yCTpoilcTBa M INPAKTUYECKOE MPUMEHEHUE. MY3bIKaJbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMAarHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaauoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYyKa.

HabGmonenue orpakeHus U IpeJoOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunu u AuQpakiiny MEXaHH4eCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmioienue CcBA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUIMTYIOM U YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH.  OTPAKE€HUE, IMPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepdepeHIHs.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpssmonrHelHOE pacnpoCTpaHEHUE CBETA B OJTHOPOIHOM cpeie.
JIyud cBera. ToUeUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnienne cBeTra. 3aKOHbl MpEJIOMIIEHHS cBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJMHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxHbIi cocTaB 6eoro csera. Lger.

Cobuparonue M pacceuBarouiye JHH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKas CHJia TOHKOM JIMH3BL. [locTpoeHne n300pakeHnit B COOMPAIOLINX U PACCEHBAIOLIUX
nuH3ax. @opmysa TOHKOW JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

ITpenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. HWutepdepennus cBera. KorepeHTHble UCTOYHHMKHU. Y CIIOBUS
HAOIIO/IECHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus  cera. [udpakinuonnas pemérka. YciaoBue HAOMIOICHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus cBera.
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TexHUYeCKHE yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHME. O4YKH, Jiyma, (oroammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OITHKA, AU(PPaKIHOHHAS
pELIETKA, TOJISIPOUI.

Jlemoncmpayuu

[TpstMmonMHEWHOE pacnpoCTpaHEHUE, OTpPaKCHHWE M TpejoMieHHe cBeTa. OnThueckue
PUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Moienb CBETOBOIA.

HccnenoBanue CBOMCTB N300pakeHUH B JIMH3aX.

Mojenu MUKPOCKOTIA, TEIECKOIIA.

HaGmronenue natepdepeHiuu ceera.

HaGmronenue nudpaknuu cBera.

Habmonenue nucnepcuu cBera.

[TomrydeHue CeKTpa ¢ TOMOIIBIO MPU3MEI.

[Torydenue cniekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIETKY.

Habmronenne noisipu3aum cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

W3mepenue mokasarens nIpeJoMIICHUS CTEKIIa.

HccnenoBanue cBOMCTB N300paxeHH B TMH3aX.

Hab6monenue aucnepcun caera.

Pa3nen 6. OcHOBBI CIEHAIBLHOI TEOPHH OTHOCHTEIHHOCTH
['paHuIpl MPUMEHUMOCTH KJacCHuecKod MexaHukd. [locTynarel cnenuanbHON Teopuu
OTHOCHUTENILHOCTH: HMHBAapHUAHTHOCTh MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMme, MPUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMe/ICHIE BPEMEHHU M COKPAILICHUE JUTHHBI.
DHeprusi U UMILYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChI C YHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIIBI. JHEPTHs TTOKOSI.

Pa3nen 7. KBantoBas ¢puzuka

Tema 1. Dnemenmot K6anmoeoil onmMuKu

®oronsl. ®opmyna [Tnanka cBsi3u 3Heprun GOTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
dortoHa.

OtkpeiTe u wucciaenoBanue @orodpdekra. Oneitel A. I'. CronetoBa. 3akoHBI
doroaddekra. YpaBHenue DitHiuTeiHa 115 poroapdexra. «KpacHas rpanuna» porodddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBHUE CBETA.

TexHnuyeckne YCTpONCTBA M MpPaKTHUYECKOE NpUMEHEHHe. (OTOdJIeMEeHT, (HOTOIATUHK,
CoJIHEeyHast 6aTapest, CBeTOIHO.

Jlemoncmpayuu

®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBO MJIaCTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroguog.

Conneynas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -gactuil. [lmanerapHas
mojens atoMa. Iloctynatel bopa. U3nyuenue u norsiomienue (GOTOHOB MPU MEPEXoJie aToma ¢
OJHOTO YpPOBHS HSHEpruM Ha Jpyrod. Buasl crnekTpoB. CHekTp ypOBHEH 3JHEPrHM aToma
BOZOpOAA.

BosiHoBBIE cBOicTBA yacThll. BomHbl ge bpoins. KopnycKyIapHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
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TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE. CIEKTPAJIbHBIA aHaJIN3
(ciexTpockor), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Moguens onbiTa Pesepdopra.

Omnpenenenye JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nHeRvaThIX CIEKTPOB U3JIy4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Habmionenue nnHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JIOKa3bIBalOIIME  CIIOKHOCTh CTpOEHMS  s1pa. OTtkpbITHE
paauoaktuBHOCTH. OnbITHl Pesepdopaa mo onpenenenno cocraBa pagloakKTUBHOTO H3ITYYECHHUS.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpbiTHE TIpOTOHA W HeWTpoHa. Hykionnas mogmens siapa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe umciio siapa. M30Tonsl.

Anbba-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-pacnana. ['amma-uznydenue. 3aKoH
PaAMOaKTUBHOIO pacraja.

DHeprus CBs3U HYKIIOHOB B sape. Anepubie cuibl. JledekT Maccsl sapa.

Snepusle peakunu. [lenenue u cUHTE3 €.

Snepubiii  peaktop. TepmosmepHblii cuHTe3. I[IpoOiieMbl M TEPCIEKTUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SAEPHON SHEPTETUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1bI HaONIOEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

DyHIaMeHTalbHbIE B3aUMOJIeHCTBUS. ENMMHCTBO (pr3nueckoi KapTHHBI MUDA.

TexHnuyeckue ycTpoWcTBa M NPAKTHMUECKOE MPUMEHEHUE. JA03UMETp, kamepa BuibcoHa,
SICPHBIN peakTop, aToOMHas 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHUIL.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (hOoTOTpadusiM).

Pazgen 8. DineMeHTHI ACTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHd acTpoHoMuHu. llpukiiagHOoe ¥ MHMPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé€31H0r0 Heba. Co3Be3nusl, spKkue 3BE3/bl, IJIAHETHI, UX BUJUMOE JBUKECHHUE.

Conneunas cucrema.

Comnne. ConHeunast akTUBHOCTh. Mcrounwk sHeprum ConHna W 3BE3N. 3BE3BI, HUX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHEKTpajbHBIA KJIACC — CBETUMOCTB». 3BE3IbI
IJIaBHOM TMOCTE0BAaTEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTB» Ui 3BE3J TJIaBHOM
NOCJIe0BaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE TIPEIACTABICHUSA O
MPOUCXOXKACHNHU U 3Boolnu CoJlHIA U 3BE3/1. DTarbl )KU3HU 3BE3L.

Mineunsiii [1yTs — Hama ['anaktuka. [lonoxenue u npmxenune Connia B ['anaktuke. Tumnsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bbonsnioro B3peiBa. PennkroBoe nznyyeHue.

MacmtabHas cTpykTypa Beenennoit. Mertaranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus
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Habmionenns HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAHHEM KOMIIBIOTEPHBIX MPHUIOKECHUN
JUIsL OIIPEJEIICHUS MOJIOKEHHsI HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6mronenus B treneckon Jlynsl, ianer, Maeunoro [lyru.

O0o0marniee NnoBTOPEeHHE

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMUYECKOHM, TEXHOJOTHMYECKOM, COLMAIbHON U
THYECKOW cdepax AeATeNbHOCTH 4YeNIOBeKa, pOJib M MECTO (PM3MKM W acTpOHOMHUH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (GU3MYEecKoil Teopun B  (HOPMUPOBAHUU
npeCTaBIeHUN 0 (pU3HUecKOl KapTUHE MHpPA, MECTO (PM3NYECKON KapTUHBI MUpa B O0ILEM pSIy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX NIPEACTABICHUN O IIPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocylecTBisieTcst ¢ y4€ToM
COJIEp)KaTEIbHBIX MEXIIPEAMETHBIX CBA3€M C KypcamMM MaTeMaTHKH, OWOJIOTMH, XHMMH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO TTO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (usnyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIrOlEHUeE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKJECTBO, BEKTOPHl M HX
IOPOEKIMM Ha OCHU KOOPAMHAT, CIIO)KEHHE BEKTOPOB, NPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKIU,
IIPU3HAKU NI0J100Ms TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U IUIOCKUX Uryp U 00bEMa Tel.

buonoeus: »nextpuyeckue SBICHUS B JKMBOM Npupoje, KojeOaTelbHble IBUKEHUS B
KUBOM NpUpOJIe, ONTHUYECKUE SIBJIICHUS B JKUBOM IpPHUPOJE, NEHCTBUE paaualii Ha >KUBBIC
OpraHU3MBl.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPHABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PELIETKH, CIIEKTPAJIbHBINA aHAJIU3.

l'eoepaghus: mMarHUTHBIE TIOMIOCA 3€MJIM, 3aJI€KHM MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUH.

Texnonozusa: TUHUAN DJIEKTPOIEpENad, FEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBHUIaTENb,
UHIYKIMOHHAs TeYb, pajaap, paJAuONpUEMHHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHasi OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro npeamera «®dusmka» Ha ypoOBHE CpeIHEro oOIiero oOpa3oBaHUA
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUHTH  JIOCTHIKEHHE  CIEAYIOIUX  JMYHOCTHBIX,
MCTAIMPEAMCTHBIX U MMPECAMETHBIX O6p330BaTCJ'II>HI)IX PE3YIbTATOB.

JJMYHOCTHBIE PE3YJIbBTATDI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3uka» TOHKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYarOIIMXCsA PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMOW IIGHHOCTHBIX OPHUCHTAIUi, TO3UTUBHBIX BHYTPEHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPAJUWIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIECTBa,
pacuIpeHre XU3HCHHOTO OIbITa M OIbITa JCATCIBHOCTH B IMPOIECCE Peau3allii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHI/IT&TCJ’IBHOﬁ JICATCIBHOCTH, B TOM YMUCJIC B YaCTHU.

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIMK  OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBCHHOTO WICHA POCCUICKOr0 O0IIIeCTRa,;
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NPUHATHE TPAAULIHMOHHBIX OOIIEYETOBEYECKUX T'YMAaHHCTUYECKUX U JIEMOKPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHOCTh B MHTEpECAaX TPaKIAHCKOTO OOIECTBa,
y4acTBOBATh B CAMOYIIPAaBICHUU B 00pa30BaTeIbHON OpraHU3aliH;

YMEHHME B3aUMOJAEHCTBOBATh C COLUUAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUM C UX
(GYHKLMAMU 1 Ha3HAYECHUEM,

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM IEATEIBHOCTH,;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS :

c(OpPMHPOBAHHOCTH POCCUIUCKOM Ipa)K1aHCKOW UACHTUYHOCTH, MATPUOTHU3MA,

LIEHHOCTHOE OTHOILEHUE K TIOCYJApCTBEHHBIM CHMBOJIAM, JOCTHXKCHHAM POCCHUMCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS |

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEICHHS;

CHOCOOHOCTh OLIEHUWBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIBHOCTU YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUNBOro Oy Iy1Iero;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS :

JCTETHUYECKOE OTHOLIEHUE K MUPY, BKJIOYas CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILETO
¢duznyeckoil Hayke;

5) Tpy/10BOr0 BOCIIMTAHHUS .

UHTEpEC K pPA3IUYHBIM cdepaM TpoPecCHOHATBHON NeATENFHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINM BBHIOOp OyaylIei
npodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHEI,

TOTOBHOCTb M CHOCOOHOCTh K O0pa30BaHUIO M CaMO00pa30BaHUIO B 00JacTu (PU3MKHU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYphbl, OCO3HaHHE TIJ00aJIbHOTO XapakTepa
9KOJIOTUYECKUX MPo0IIeM;

IUIAHUPOBAHUE M OCYLIECTBJICHHUE JICUCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeld yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJOTMYECKONM HANpaBIIEHHOCTH HAa OCHOBE
UMEIOIUXCs 3HAaHUM 1Mo (pu3HKe;

7) IEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHUPOBAHHOCTb  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

0CO3HaHME IIEHHOCTHU HAyYHOW AEATEIbHOCTH, TOTOBHOCTh B Ipoliecce U3y4eHUs: GU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIE0BATENbCKYIO 1€ATENbHOCTh UHAUBUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHUBeEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3zoBble Joruyeckue 1eMcTBUSA .
CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJW3MpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAENIATh LENN IeITEIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;
paszpabaThIBaTh IJIaH PEIICHUsS MPOOIEMBI C YIETOM aHAIM3a UMEIONTUXCS MaTepraIbHbIX
Y HEMaTEpHUaJIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBLI B JOCATCIIBHOCTH, OLCHHWBATH COOTBCTCTBHUC pGSYHBTaTOB eisM,
OLICHUBATh PUCKU MTOCIEACTBHUM AEATEIBHOCTH;
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KOODJIMHUPOBATh U BBIIOJIHATH PAa0OTy B YCIOBUSIX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOEHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH KHU3HEHHBIX TPOOIEeM.

Ba3zoBrble ucciaenoBareLCcKue AeCTBUA.

BJIAJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMHU TOHSATHSAMH U METOIAaMH (hU3NYECKOMH
HayKU,

BJIAJICTh HABBIKAMH y4eOHO-HMCCIIEIOBATEIBCKON U MPOCKTHOM NeATeNbHOCTH B 007acTH
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB pEIlIeHUs 3ajay
¢$u3nUecKoro copepkaHus, MPUMEHEHHIO PA3IMYHBIX METOO0B IIO3HAHUS,

BJIAJIETh BUJAMHU JAEATEIBHOCTH IO IOJIyYEHUIO HOBOI'O 3HAHUs, €ro HMHTEepIpeTalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX CHUTyalUsX, B TOM 4YHCIE MpU
CO3/IJaHUHU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH [PUYMHHO-CIICJCTBEHHbIE CBSI3M U AKTyaJU3UpOBaTh 3a7ady, BbIABUIATH
rUNoTe3y e€ pelleHus, HaXOAWTh AapryMEHThl [yl [JOKa3aTelIbCTBa CBOUX YTBEPXKIEHU,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS,

aHaJUM3UpPOBaTh IIOJIyYCHHBIE B XOJE€ pEIIeHUs 3aJaud pe3ysbTaTbl, KPUTHYECKU
OLICHUBATbh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYyIUpPOBaTh COOCTBEHHBIC 3aJjaud B 00pa30BaTENIbHOM AEATEIBHOCTH, B
TOM YHCJIEC TP U3yUEHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMEThb TIEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEIILHOCTH,

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00acTel;

BbIIBUTaTh HOBBIE UJIEU, IpE/laraTb OPUTHHAIbHbBIE OJXOAbl U PELICHMUS,;

CTaBUTb POOJIEMBI U 33J]auH, JOITyCKAIOIUeE aJbTepHATUBHbIE PELICHHUS.

Paborta ¢ undopmanmeii:

BJIaJIeTh HaBbIKAMH MOJy4YeHHUs MH(OpManuu (GU3NYECKOro COJAEpX aHUA U3 UCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IOUCK, AaHaJU3, CHUCTEMAaTU3alUI0 U
MHTEpIpeTaLnio HHPOPMALIUU PA3IUYHBIX BUJIOB U ()OPM MPE/ICTaBICHUS,

OILICHUBATh JOCTOBEPHOCTh MH(POpMAIUH;

UCITOJIb30BaTh CPEJACTBa MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHMU3AIlMOHHBIX 3a7ad C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, PeCypcocOepekeHus], IPABOBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

co3/1aBaThb TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmaTax C yd&€ToM
Ha3HayeHWs: UWHGOpPMAalMM M LEJNEeBOW ayJUTOpPHH, BbIOMpas ONTHUMalbHYIO (opmy
NpPECTaBICHNUS U BU3yaIH3alHH.

KoMMyHHnKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JeCTBHA:

OCYIIECTBIIATh OOLIEHUE HA ypOKax (pU3MKU U BO BHEYPOUHOU 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(MIUKTHBIX CUTYallMi U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHsI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB,

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUIYaTbHON pabOTHI,

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JIEHCTBHHA ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBHS MO €€ JTOCTMIKEHUIO. COCTABJATH IUIAH JIEWCTBHM, PAacHpelensTh pOJH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI,

OILICHMBATh KayeCTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHMKA KOMaHJbl B OOIIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
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npez[naraTL HOBBIC HpOGKTLI, Ol€cHUBaTh HUACU C INO3UIINMU HOBU3HBEBI, OpI/IFI/IHaHBHOCTI/I,
MPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbI€e 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH (QU3UMKU U
ACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATEJIbHO COCTABJIATH IUIAH DPELICHHsS PacuE€THBIX M KAaueCTBEHHBIX 3aj]ady, IJIaH
BBITIOJTHCHMSI MPAKTUYECKOW paboThl ¢ y4ETOM HUMEIONIMXCS PECYpPCcoOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTECHHH;

JIlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM,

paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATDH MPUOOPETEHHBIH OIIBIT,

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO HPYAULUA B o0nacté (U3MKH,
MIOCTOSIHHO MOBBILIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HAaBBIKAMHU MO3HABATEIILHON PE(IICKCUU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI
Y MBICJIUTEIIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCTIOJIb30BaTh PUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JESITEILHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEJIOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JESTEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmporecce qocTrkeHUs IMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE NSt
YPOBHSI CpeJHEero 00IIero o0pa3oBaHus y OOydYalOIIUXCsI COBEPIICHCTBYETCS dMOIIMOHATBHBIH
WHTEJUICKT, MPEe/IoIaralomuii cOopMUPOBAHHOCTH:

CaMOCO3HaHUsl, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINPaBJICHUS PA3BUTHUsI COOCTBEHHOM SMOIIMOHAIBHOU Cephl, OBITh YBEPECHHBIM B ce0¢€;

CaMOpETyJIUPOBAHUS, BKJIFOYAIOLIET0 CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJICHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSAM U TPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO II€TH M YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOAS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSHUE APYTHX,
YUUTBIBATh €TO0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTUMU
JIOJBMH, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHL

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb cHOPMHUPOBAHHOCTH y OOYHAIOIIUXCSI YMEHUI:
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JEMOHCTPUPOBATh HA TPUMEpax posib U MecTo (pu3MKu B (hOPMHPOBAHUHM COBPEMEHHOM
Hay4YyHOU KapTHHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHHKHU W TE€XHOJIOTHM, B MPAKTUUECKOMN
NEATEILHOCTH JIOACH;

YUUTBHIBATh TPAHUIBI NMPUMEHEHHUS H3YYCHHBIX (U3NYCCKUX MOJICICH: MaTepuabHas
TOYKA, MHEPIHUAIbHAS CHUCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENIO, WACATBHBIA Ta3, MOJICIU
CTPOCHHS Ta30B, XHJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIA IICKTPUUYCCKUHN 3apsiyi MPH PEIICHUN
busznyeckux 3aaad,

pacro3HaBath (usndyeckue sBiIeHUs (MPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOPUU CTPOSHUS BEHIECTBA M DIEKTPOIUHAMUKHU:
pPaBHOMEPHOEC M PaBHOYCKOPEHHOE INPSIMOJMHEHHOE MBM)KCHHE, CBOOOIHOE NaJCHHE Tel,
JIBIKEHUE T1I0 OKPYXXHOCTH, WHepLHUs, B3aumMmojeicteue ten, auddysus, OpoyHOBCKOE
JIBHKCHHE, CTPOCHHUE JKUIAKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BbEMa Ted NMPH HarpeBaHUU
(oxmaXkaeHuu), TEIJIOBOE PaBHOBECHE, MCIIAPCHUE, KOHICHCAIMS, TUIABJICHUE, KPUCTAJUIN3AIINS,
KHIICHHWE, BJIAXKHOCTHh BO3JIyXa, IMOBBIINICHHE JTABJICHHS ra3a IMPH €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBs3b MEXKIYy IapamMeTpaMd COCTOSIHHSI ra3a B HW30MpPOIECCaX, AJICKTPU3ALUS Te,
B3aMMO/ICHCTBHE 3aps/I0B;

OIHMCHIBATh MEXAHHUYECKOE JIBIDKCHUE, UCTIONB3Ysl (DM3MYECKHE BEIMYMHBI. KOOpPIUHATA,
NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHiia, MMITYJbC Teja, KHHETHYeCKas
9HEprus, TOTCHIMAIbHAS JHEPIHs, MeXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTH; TIpU
ONKCAaHWM TPABUIILHO TPAKTOBaTh (U3WYECKHN CMBICI HCIOJIB3YEMBIX BCIMYHMH, UX
0003HAYCHHSI U SIUHUIIBI, HAXOJAUTH (DOPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (PU3NICCKYIO BEIUIHHY
C IpyT'HMMU BEJIMYMHAMY,

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOMCTBA T W TEIUIOBBIC SBJICHHS, HCIIONB3YS
¢du3nveckue BENWYHMHBI. JIABJICHUE Ta3a, TEMIIepaTypa, CPEAHsAs KHUHETHYECKas OSHEPrus
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CPEIHEKBAJIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprus, pabora rasza, Kod()(OUIUCHT IMOJIE3HOTO JCHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPH OMMCAHUH TPABUILHO TPAKTOBATH PUBMUYCCKUN CMBICI HCIIOIh3YEMbBIX BEIIMYNH,
ux O00O3HAUCHHWS W CIUHHMIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTHMHU BEITUIHHAM;

OTMCHIBATh M3YYCHHBIC DJEKTPHUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUUYECKUE SIBICHUS
(mporiecchl), MCMOMB3YS (PU3HUECKUE BETHUMHBI. DJICKTPUUYCCKHIA 3apsisi, SJACKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS, TOTEHIMAN, pPa3HOCTh TOTEHIMANOB; TPU ONUCAHWUU TMPABUIHHO
TPAKTOBATh (PUINYCCKUN CMBICT HWCIONB3YEMBIX BEJIMYUH, WX OOO3HAYCHHS W CIUHUIIGI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C JPYTMMH BETUYHMHAMU;

AHATM3UPOBATh (DU3WUYECKUE TIPOIECCHI M SIBJICHUS, WCIONB3YS (U3HUECKHE 3aKOHBI H
MPUHLUIBL. 3aK0H BceMupHoro tsrotenus, |, Il u |1l 3akonsr HproTOHA, 3aK0OH coXpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXpPAaHEHUS MMITYJIbCA, TIPUHIIHAIT CYTIEPIIO3UIIMH CHJI, TTPHHIIHIT
paBHOIPABHUsI MHEPLUATIHHBIX CUCTEM OTCYETA, MOJEKYISAPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEAHECH KHHETUYCCKOW HYHEPTUH TEIUIOBOTO JIBFKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoi, MEepBhIi 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUs
AJIEKTPUIECKOTO 3apsja, 3akoH KylloHa, Mpu 3TOM pa3idyaTh CIOBECHYIO (HOPMYTHPOBKY
3aKOHA, €r0 MaTeMaTHUYECKOE BhIPaKEHUE U yCIIOoBHs (TPaHUIIBI, 00JIACTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MaIIWH, TPHOOPOB W TEXHHYECKHUX YCTPOUCTB;
pa3ianyaTth yCIOBHS UX O€30MAaCHOTO MCIIOIh30BAHMS B IIOBCETHEBHOM KU3HHU,

BBITIOJHATh JKCIIEPUMEHTBI TI0 HWCCIICIOBAHHMIO (PU3NYCCKUX SIBICHUH M TPOIECCOB C
UCTIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUU, TpuU ITOM  (POpMYyIUPOBATH
npobiaemy/3agady HW  THUOOTE3y y4eOHOrO  OKCIEpUMEHTa, COOUpaTh yCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHMUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBOIBI;
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OCYIIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHS (U3UYECKUX BEIMYUH, TPU STOM
BbIOMpaTh ONTUMAbHBIA CHOCOO H3MEpEeHUsT M HCMHOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIUYMHAMU C HCIIOJIb30BAHUEM
OpSMBIX HW3MEPEHUH, IMpH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE TaOIUI] U IpadUKOB, J1€1aTh BBIBOIBI
10 pe3y/bTaTaM HUCCIIEOBAHUS,

coOnroaarh mpaBuia Oe30macHOro Tpyda MPU NPOBEACHUHM HCCIEJIOBAaHUN B paMKax
y4eOHOr0  SKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JEATENIBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000PYAOBaHNUS;

pemiatb pacu€THbIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
buznyeckue 3aKOHbI M MPUHIIUIIB], HA OCHOBE aHAJIN3a YCIOBUS 33/1a4u BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE I €€ peleHHs,
MIPOBOAUTH PACUETHI U OLICHUBATH PEATIbHOCTH MOJYY€HHOT0O 3HaYeHUs (PU3NUECKON BETMUHHBI,

pemarb KayecTBEHHBIE 33Ja4yM. BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUHMBYIO IIETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

UCTIONB30BaTh MPH pEIIeHHHd Yy4eOHBIX 3aJad4 COBPEMEHHBIE HH(OpMAIMOHHBIC
TEXHOJOTHH JUJISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAMU M IPEACTaBICHHS y4eOHOU u
HAYYHO-TIOMYJISIPHOW MH()OPMALUHU, MOJYYCHHON W3 pPAa3IMYHBIX HCTOYHUKOB, KPHUTUYECCKH
aHAIM3UPOBATH MOJy4aeMyto HH(OPMaLIHIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3HKOB B Pa3BUTHE
HayKH, 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETHUECKHE 3HAHWUSA 1O (U3UKE B TOBCEIHEBHOW IKM3HHM IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TpYIIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUIAHUPOBATH paboTy
TPYyMIbl, palMOHAIBFHO paclpeieisTb OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTaHJAPTHBIX CHUTYyalHsX, aJ€KBATHO OICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHHUKOB I'PYIIBI B
peleHre paccMaTpuBaeMon PoOIeMBbI.

K konmy oOyuenus B 11 kiacce npeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHA:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (GU3NKU B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHKU M TEXHOJIOTMM, B NMPAKTHYECKOU
JeSITebHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYCHHBIX (U3WYECKHX MOJIENICH: TOYSUHBIN
AIIEKTPUYECKUI 3apsij, Jyd CBeTa, TOYCUHBIH HCTOYHMK CBETa, sJepHas MOJEIb aToMma,
HYKJIOHHAsl MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHHN (GU3NICCKUX 3a/1a4;

pacno3HaBaTh (uU3MUYecKHe sBICHHS (MPOIecch]) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJAMHAMHUKN W KBAaHTOBOW (DPM3HMKH: DJIEKTpUYECKas MPOBOAUMOCTB, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIWS, JCWCTBHE MAarHUTHOTO IIOJII Ha TPOBOJAHWK C TOKOM M JIBHXKYIIMHACS 3aps,
3IIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacIpOCTPaHEHUE CBETA, OTPaKEHUE,
npejomiieHue, wuHTepdepeHus, audpakiuus W TOJNSApU3alus CBETa, MOHUCIEPCHs CBETA,
doroanekrpuueckuii 3pdekt (GoToaddexT), cBeToBOE NaBliCHUE, BOSHUKHOBEHHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs!  HICKYCCTBEHHAS PaJINOAKTHBHOCTB;

OIUCHIBATh HM3YYCHHBIC CBOIMCTBA BEIIECTBA (DIICKTPUYECKUE, MAarHUTHBIC, ONTHUYECKHE,
ANIEKTPUUECKYIO MPOBOJMMOCTh PA3JIUUHBIX CPEll) M JICKTPOMArHUTHBIC sBJICHUS (MPOIECCHI),
UCTIONB3Yys (U3NYECKHE BEIMYMHBI. JJIEKTPUUECKUI 3apsi, CHJIa TOKa, 3JIEKTPHUUECKOe
HAIpsHKCHUE, SJICKTPUIECKOE COMPOTUBIICHNE, Pa3HOCTD MTOTEHITNAJIOB, DIIEKTPOABIDKYIIAs CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Amrmepa, cwia JlopeHna, WHIYKTUBHOCTD
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KaTyIIKH, SHEPTUsSl DJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, MEpUOJ U 4YacToTa KojieOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHUjla TOKa B MPOLECCe TAPMOHMYECKUX 3JIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pAacCTOSSHHE M ONTHYECKas CHWJIa JIMH3BI, MPH OMHCAHWUU TMPABUIHHO
TPaKTOBaTh (PU3NYECKUN CMBICT HCIONb3YEMbIX BEJIMYUH, MX OOO3HAUYEHHS] M €IUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C JPYTHMH BEITUIHHAMH;

ONMCHIBATh M3yYCHHbIE KBAHTOBBIC SIBJICHHUS U MPOLECCH, HCIONb3YA (HU3HUECKHE
BEJIMYUHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrus U
UMIyasCc (GOTOHA, IMEPUOJ TNoJypachaaa, SHEpPrusi CBS3W ATOMHBIX sep, NpU OMHCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MYECKUN CMBICI HCIOJIB3YEMbIX BEIUYMH, HX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JaHHYIO (PU3UYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIISATH 3HAUCHUE (PU3NICCKON BEITUIHHEI,

aHAIM3UPOBATh (U3UYECKUE MPOIECCHl M SIBICHHUS, UCHONB3YS (U3MUECKHUE 3aKOHBI U
npuHIUNbE: 3akoH Owma, 3aKOHBI IOCJEAOBATEIIBHOIO M MapalIeNbHOTO  COCIUHEHUS
MIPOBOJHUKOB, 3akoH JIxoyns—JIeHma, 3akOoH DIIEKTPOMAarHUTHOM HHIYKLHH, 3aKOH
MPSIMOJIMHEMHOTO PaclpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHMEe OWHmTeWHa a1 (oTodddexTa, 3aKOH COXpPAHEHUS OSHEPruu, 3aKOH
COXpaHEHHUS WMIYJbCa, 3aKOH COXPAHEHMS JJIEKTPHUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCcOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH paJgMOaKTUBHOIO pacmnajaa, MpU 3TOM Pa3IUyYaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTHYeCKOE BBIPAKCHHE W YCJIOBHUS (IpaHHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTPENIEeTISATh HAMPABICHUE BEKTOPA WHAYKIIMM MAarHUTHOTO TOJS MPOBOJIHUKA C TOKOM,
cuibl Amnepa u cuisl Jlopenua;

CTPOUTDH U ONUCHIBATH N300PAKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€PKajIoM, TOHKOH JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO HUCCIECTOBAHHIO (PU3UYECKUX SIBICHUN M MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH: TMpu ITOM  (POopMyIHpoBaTh
npobiiemy/3aady ¥ THUINOTE3Y Y4eOHOrO  OSKCIEPHMEHTa, COOMpaTh YCTaHOBKY W3
MPEII0KEHHOTO 000PYA0BaHUS, TPOBOUTH OMBIT U (HOPMYIUPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEJIMYUH, MPH STOM
BBHIOMPATh ONTUMAJIbHBIA CIIOCO0 HM3MEPEHUS W HCIIOJIB30BAaTh H3BECTHBIE METOJIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN,

MCCJIE0BATh 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH C UCTIOIB30BAaHUEM TIPSIMBIX H3MEPEHUM!
IpU 3TOM KOHCTPYHMPOBATh yCTAHOBKY, (DMKCUPOBATH PE3YyJbTAThl MOJYYCHHOW 3aBUCUMOCTH
GU3MYEeCKUX BEIUYMH B BHUJE TaOnMUI] ¥ TpaduKoB, JeNaTh BBIBOJABI 1O pe3yJbTaTaM
UCCIeA0BaHus,

coOmoaTh mpaBwia O€30MAaCHOTO TPyJa IMPH MPOBEACHUM HCCIICIOBAHMM B paMKax
yueOHOTO0 OJKCIEpUMEHTa, Y4eOHO-MUCCIENOBATENLCKOH U TPOEKTHOM JEATENBHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JTa0OPaTOPHOTO 0O0OPYIOBAHUSA;

pemiath pacuéTHbIe 3aJa4d C SIBHO 3a/JaHHON (DU3MYECKON MOJEeNbI0, HCIONb3YS
(¢u3HYecKre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHaJN3a yCIOBUS 3a/1aud BIOUpATh (U3UUECKYIO
MOJIeJIb, BBIACIATH (U3NYECKUE BEIMUMHBI M (OpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHBHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BETUYUHBI,

pemiatbh KayeCTBEHHbIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOUKY
pacCcy’XJICHUI ¢ ONOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE SIBIICHUS,

UCTIIONB30BAaTh TIPU  pEIIEHWH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHH JIJI TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPNPETANMA WU TPEACTABICHUS y4eOHOW H
HAYYHO-TIOMYJISIPHON HMH(POpPMAINK, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOTyIaeMyH0 HH(HOPMAITHIO;

OOBSCHSTH IPUHIIUIIBI ICHCTBUS MAIIMH, IPHOOPOB U TEXHUUYECKUX YCTPOICTB, pa3nudarh
YCJIOBHS MX 0€3011aCHOTO UCIIOIH30BaHUS B TIOBCETHEBHOM JKU3HU,
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MPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX M 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCTIOJIb30BAaTh TEOPETHUECKHE 3HAHWUA N0 (U3UKE B TOBCEJAHEBHOW IKM3HHM IS
obecrnieueHust 6€30MacHOCTH Mpu 00pallleHruu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBAMH, AJIs
COXpPaHEHHS 3JI0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKPYIKAIOILEeH cpejie;

paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUIAaHUPOBATH paboTy
IpyNIbl, paUUOHAIBHO pacHpelneisaTh OOA3aHHOCTH U  IUIAHUPOBATh JEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMSAX, aJI€KBAaTHO OLICHMBATh BKJIAJl KAXKJIOT'O M3 YYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpuBaeMOi MPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
. HanmeHnoBaHMe pa3aesioB U TeM (mudpoBbie)
Ne i/ OporpaMMbl Beero KOﬁHTpOJILHLIe HpﬁaKaneCKne 0Bpaz0BaTEIBHBIC
padoThI padoThI pecypes
Pa3nen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' AibL HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunanika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIC TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 DEKTPOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 31eKTpuyecKuil ToK. Toku B 12 1 1 bubnnorexa [JOK
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

‘ PA3JIMYIHBIX CPpCaax

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

Hroro no paznmeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOIT'PAMME
11 KIIACC
KosnnuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3jge/ioB U TeM u@posbie
Ne i/ NporpaMME! pasi Beero Kontpoabubie IIpakTnueckue glépg)f oBAT e.?n,m)l e
padoTsbI padoThI pecypes
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U 3JIEKTPOMarHUTHbBIE 9 1 bubnnorexa [JOK
KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U DJIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Ok 10 3 https://m.edscl)lo.ru/7f4lc97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CIENUAIBHON TEOPUH 4 1 bubnmuorexa [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA

4.1 DeMEHTHI KBAHTOBOU ONTHUKHU 6 Brbmuorexa LIOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 51pO 5 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnnorexa [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edscLJEJ.ru/7f4lc97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

MHOYPOYHOE IINTAHUPOBAHHUE

neuxkenus. [lepemerienue, CKOpoCTb,
YCKOpEHHe

10 KJIACC
KoJunyecTBO yacoB JJIeKTPOHHBbIE HU(PPOBBIE
Ne /i Tema YpoKka B KOHTpOJ]],H])]e HpaKaneCKne Oﬁpa30BaTeJ1le)le
cero
padoThI padoTsbI pecypcbl
1 ®uznka — Hayka o npupoje. Hayunsie 1 bubnnorexa [JOK
METO/IbI TIO3HAHUS OKPYKAFOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popmMrpoBaHun
2 COBPEMEHHOM (El)a HOM K(g EI/IHIli MHpa, B 1 bubmiorexa HOK
P  Hayt P 1pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATEITbHOCTH JIIOIeH
Mexanudeckoe ABUKEHUE.
3 OTHOCHTEIBHOCTh MEXAaHUYECKOTO 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0c3508
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bu6mmoreka [JOK

4 PaBHOMepHOE NPSAMONIHHEWHOE IBHKEHUE hitps://m.eds00.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEWHOE bubmmorexa [IOK
JBHYKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHue. Y CKopeHue bu6mmoreka [JOK
CBOOOTHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxenue. [IBuxenue bubmuorexa [IOK
7 . .
MaTepHAILHOU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
: A — bubmnoresa LIOK
https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
M tena. Cuna. IpuHuun MO3UIINU
9 CH?I(.:(ETOG;)I;IZ SaIiIOaH HII),IOTIéHa ;ﬁep o Brbimorexa LOK
o https://m.edsoo.ru/ffOc3be8
MaTepuaIbHON TOYKU
10 Tpernii 3axkoH HprOTOHA 17151 MaTEpHAIIBHBIX bubmmorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEMHUPHOTO TArotenus. Cuna bubnnoreka [JOK
TshKkecTH. [lepBasi KocMUUECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/ffoc3e18
5 | e Ko e, B LOK
https://m.edsoo.ru/ff0c3f76
AKHUJKOCTU WM ras3e
[TocTynarenbHOe U BpamaTelabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO TeNa. bu6mmoreka [JOK
MowmenT cuibl. [1nedo cuitbl. Y cioBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NmMnynbc MmaTeprallbHONM TOUYKH, CUCTEMBI
15 MaTepualbHBIX TOUEK. IMITylIbC CHIBI. bubnnorexa [JOK
3aKoH COXpaHEeHUsI UMIMyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBKEHUE
16 Pabota u momtHOCTh crutbl. Kunetnueckast bubnuorexa [JOK
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17

SHeprus MarepuanbHoi Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEpPruu

[TorenumanpHas sHeprus. [loreHnnanpHas
SHEprus ynpyro nehopMupoBaHHON
npyuHsbl. [loTeHnmanbHas 3Heprus teina
BOJIM3M NOBEPXHOCTH 3eMiIn

https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaHBHLIC N HCIIOTCHI U AJIBHBIC CHUJIBI.
CBs3b paGOTH HCIIOTCHIMAJIBHBIX CUJI C
H3MEHEHHEM MEeXaHNYeCKOM OHEPrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHUYeCKOM OHCPIun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopnas padota «HccnenoBanue
CBSI3U pabOThI CUJIBI C U3MEHEHUEM
MEXaHWYECKON SHEPTUHU Tejla Ha PUMepe
PacTsKEHUS. PE3UHOBOIO KIyTa»

KonTponbhas padbora no teme
«Kunemartuka. Jlunamuka. 3aKOHbI
COXPaHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUST MOJIEKYIISPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bubmuorexka [JOK
https://m.edsoo.ru/ffO0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxkrep ABUKEHUS U B3aUMOJICUCTBUS
YaCTHIl BeeCTBA. Moiesh CTPOEHHUS Ta30B,
KUAJIKOCTEN U TBEPIBIX TEI

23

24

Macca monekyn. KonudecTBo BemiecTsa.
[TocTostnHas ABoraapo

TennoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. [llkana remneparyp Llenscus

25

26

WUneanpueiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AOcomoTHas TeMIeparypa Kak Mepa
CpeaHEN KUHETUYECKON SHEPTUU JBUKECHUS

bubnmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e
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MOJIEKYJI. YpaBHeHUE MeHieneena-
Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «HccnenoBanue

28 3aBUCHMOCTH MEXIy IapaMeTpamMu
COCTOSIHMSI pa3peKEHHOI0 ra3a»

29 N3onponeccel B UACAIBHOM ra3e U ux bubmuorexa [IOK
rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHAs sHEprUusi TEPMOAUHAMUYECKOM

o | et e B LOK

' https://m.edsoo.ru/ff0c5952
BHyTpeHHss 3HEprust 0JHOATOMHOTO
UJCaIbHOTO Ta3a

31 Buns! Teruionepenaun Enbmiorexa IOK

https://m.edsoo.ru/ff0c5¢36

2 Komweeerso renton npi renonepesise ubmiorera LIOK

. https://m.edsoo.ru/ff0c5¢36
AnmnabaTHslii poriecc
IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnuoreka [IOK

33 _

NPUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpaTtumocTs npo1ieccoB B MpUPO/IE. bubnuorexa [JOK
BTopoii 3ak0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Ipunuun nevicreus u KI1/] rermoBoit bu6mmoreka [JOK
MalIiHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT

37 DKosornyeckue mpoodaemMbl
TEII0IHEPTETHUKU

38 O6o0maromuii ypok «MonexysipHas bubmuorexa [JOK
¢u3nka. OCHOBBI TEPMOJHMHAMUKI» https://m.edsoo.ru/ff0c6938

39 Konrponsnas padora o Teme bubmuorexa [IOK

«MounekynsipHas pusuka. OCHOBbI

https://m.edsoo.ru/ff0c6a50
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TCPMOJUHAMUKHN»

40 [TapooGpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [JOK
Vcniapenue u KumeHune https://m.edsoo.ru/ff0c63b6
a1 AOconoTHAs 1 OTHOCHTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK
BO31yxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
42 amop¢HbIe Terna. AHU30TPOIHS CBOWCTB bubmuoreka [JOK
KpHUCTATOB. JKUIKKe KpUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbl
43 [InaBnenue u xpucramumsanus. Y einbHas bubmmorexa [IOK
TeruioTa riaBineHus. CyonuMarus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHECHHE TEIUIOBOTO OamaHca hitps://m.e dscI)_E).ru 606820
45 DnekTpusanus Ten. DIEKTPUUECKUH 3aps. bubnnorexa [JOK
JlBa BH/a IEKTPHUCCKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUAIICKTPUKH U
46 n(?;yE;IOBOL[};IfKI;H ;aK(I:H COXpaHEeHus bubmoreia HOK
https://m.edsoo.ru/ff0c6bcc
AMEKTPUICCKOTO 3apsia
47 B3aumonerictBue 3apsnoB. 3akoH Kynona. bubnnorexa [JOK
ToueuHsIii 37eKTpHYECKUN 3apsa https://m.edsoo.ru/ffOc6ce4
o | Do oo, BuGores 10K
N . https://m.edsoo.ru/ff0c6df2
nonieit. JInHuu HanpsHKEHHOCTH
49 PaGora cui 3nekTpocTaTuyecKoro moJs. bubnnorexa [JOK
ITotennuan. Pa3zHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
o | Lo e .,
' https://m.edsoo.ru/ff0c7018
JlydnexTpuueckasi IPOHUIIAEMOCTh
.. bubnmoreka [JOK
51 JekTpodMKOCTE. Konniencarop https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD MJIOCKOTO KOHAEHCATOPA. bu6mmorekxa [{JOK
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BHCpFI/I}I 3apPsPKCHHOI'O KOHZCHCATOpa

https://m.edsoo.ru/ff0c72c0

53

54

JlabGopaTopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHAeHcaTopa"

[TpuHIMIT IEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAJIBHOTO alllapara,
CTPYHHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3aIuTa. 3a3eMJICHHUE JICKTPOIPHUOOPOB

55

56

DIJIEKTPUYECKUH TOK, YCIOBHUS €0
cymectBoBanus. [locrosuubiii Tok. Cuiia
toka. Hanpsbxenue. ConporuBienue. 3akoH
Oma 1 yyacTka 1enu

[TocnenoBarenbHOE, apaIEIbHOE,
CMEIIaHHOE COEAMHEHHUE TPOBOIHUKOB.
Jlaboparopuas padora «3ydeHue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB IEKTPUICCKOTO TOKA.
3akoH Jlxoyns-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 151 TOJTHOH (3aMKHYTO#)

aeKTpUIecKoi nenu. KopoTkoe 3aMbIkaHue.

JlaGopatopnas pabora «H3mepenue J1C
HCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONIPOTUBIIEHUN». OMKPbIMblLL OHIAUH-YPOK
«Hcmopus KOCMOHABMUKU» COBMECMHO C
«Pockocmoc»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PezepHblit ypok. KonTponbHas pabota 1o
teme "DnekrpoauHamuka’ / Beepoccuiickas
poBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

O6o0maromuii ypok «IIeKTpoIuHaMuKa» /
Bcepoccuiickas mpoBepodHas padbota
DIEeKTpOHHAs TPOBOJIUMOCTB TBEPIBIX

METaJJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.

bubnmoreka [JOK
https://m.edsoo.ru/ff0c88be
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CBepXmpoBOJIUMOCTb

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa

62 1
ANEKTPOHHBIX ITYyYKOB
65 npieonan nposomniocrs, Caotiersap—n- 1 bubmorera LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUUECKUN TOK B pACTBOPAX H
64 paciuiaBax 3JICKTPOJIMTOB. 1 bubmuoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIeKTponun3
DNEeKTpUYECKHUI TOK B rasax.
65 CaMOCTOSTENBHBIN U HECAMOCTOATEIbHBIN 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKTpudecKre Mpudopbl U yCTPOICTBA U
66 UX TIPaKTHYECKOe MpuMeHeHue. [Ipapuma 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
KonTponbhas pabota no teme
67 «Qnekrpocraruka. [TocTosHHBIM 1 bub6nuoreka [IOK
AIIEKTPUUYCCKHUIT TOK. TOKH B pa3InIHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
68 PezepBHblit ypok. OGo0maronuii ypok mno 1 bubnuoreka [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaudecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne l'l/l'l Tema Ypoka B KOHTpOJIBHLIe HpaKanecxne 06pa30BaTeJILHLIe
cero padoThbI padoThbI pecypcsl

[TocTostHHBIE MATHUTHI M X
B3auMoieiicTBue. MarautHoe noJie. Bektop bu6nmoreka [IOK

1 . . 1 :
MarHUTHOW MHIYKIMU. JIMHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
UHIYKIHH
MarauTtHoe 1moJjie MPOBOJHHUKA C TOKOM.

2 OmneIT OpcTena. B3§)I/IMO§GI7ICTBI/I6 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnunorexa [JOK
MarHUTHOTO TOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJIS HA MPOBOTHUK
¢ TokoM. Cuna Amnepa. Jlaboparopnas bubnnorexa HIOK

4 . 1 1 .
pabora «HccieqoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»

elCTBUE MarHUTHOTO I0JI Ha
5 I[I[BI/I)KyH_Iy'IOCH 3apspKeHHYyHo yactuny. Cua 1 bubmorexa LOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cunsl JlopeHua
DnexTpoMarHuTHas HHAYKIuUs. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1
WHIYKIIUH. 3aKOH 2JIEKTPOMAarHUTHOM
unaykuun Papanes

7 JlaGopatopHnas pabora «MccnenoBanue 1 1 bubmuoreka [IOK
SIBJICHUS AJIEKTPOMATHUTHON MHITYKIIHU» https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBII€HUE CAMOUHIYKIIUH.

8 OJ1C caMOMHAYKIMHU. DHEPTHUsI MAarHUTHOTO 1 bubnmnorexa [JOK
TOJISE KATYIIKKA C TOKOM. DJIeKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie

9 TexHu4eckne ycTporucTBa U UX 1
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NPUMEHEHHUE  TOCTOSTHHBIE MAarHUTBHI,
ANEKTPOMATHUTHI, 3JIEKTPOIBUTATEND,
YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAA [1€Yb

O6o6marmuii ypok «MarauTHoe moJe. bubnmorexa [JOK
10 .
DJIEKTPOMArHUTHAS WHYKIIHAS» https://m.edsoo.ru/ffOcab82
11 KoHnTtponbHas padoTa 1mo teme «MaruuTHoe bubmuoreka [JOK
nosie. DIEKTPOMArHUTHAS. HHITYKIIHSI» https://m.edsoo.ru/ff0cad58
CB0OOOIHBIC MEXaHNYECKHE KOJICOaHNI.
["apmonnueckue konebanus. Y paBHEeHUE bubnnorexa [JOK
12 . .
rapMOHHYECKHX Kosebanuii. [IpeBpaieHue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHnas padota «lccrnenoBanue
13 3aBUCHMOCTH TIEPUO/Ia MAJIBIX KOJIeOaHn
rpy3a Ha HUTH OT JIJIMHBI HUTH U MaccChl
rpy3a»
Konebatenbubiit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
14 I/meaJTiiHOM Kose0aTeTbHOM KOHTYpE. bubmiorexa LJOK
https://m.edsoo.ru/ffOch820
AHaIOTHs MEXIy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 BHCII))FI?III/I B UJICAIBHOM KOJ'Ie6aTl€:3)J'II>HOM bubmorexa HOK
https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBienne o 3aTyxaromux
16 Kosie0aHusX. BoIHYK/I€eHHBIE MEXaHUYECKUE bubnmnorexa HOK
konebanus. Pezonanc. BeiHyKIeHHbBIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMATrHUTHBIC KOJICOaHUS
ITepemenHsbIit TOK. CHHYCOMIATIbHBIN
17 [IEPEMEHHBIN TOK. MOLIHOCTH IEPEMEHHOTO bubmuoreka [JOK

TOKa. AMIUTUTYJTHOE U JEUCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAIPSKEHUS

https://m.edsoo.ru/ffOchd34
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Tpanchopmarop. [IpousBoacTso, nepenava

18 U TIOTPEOJICHHUE HIIEKTPHUYECKON IHEPTUU
o | Dol e e B 10K
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUN 3JIeKTponepeaay
DKOJIOTUYECKHE PUCKU TIPY TIPOU3BOJICTBE
20 anexkTpodHeprun. Kynbrypa nucnonb3oBanus
AJIEKTPOIHEPTUH B MIOBCEIHEBHON KU3HH
MexaHnuecKue BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Cxopocts bubnnorexa [JOK
pacnpocTpaHeHHsI U JJTUHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie 1 MPOIOJILHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa. bubnuoreka [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnunorexa [JOK
ckopocTb. [1Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUTIBI PAHOCBSA3U U TEICBUICHUS.
Pa3Butue cpencts cBs3u. Panuonokanus
o5 Konrponbnas padora «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
| memmetes pemporan: > B 10K
' https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBeta
g | Qe e oo e B 10K
: https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKaje
| o o Tomos sy B 10K
' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKEHHUs
29 JlaboparopHas pabota «3mepenue bubmuoreka [JOK
MIOKa3aTesIs MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunsel. [TocTpoeHre N300paXKeHUH B JIMH3E. bubmmoreka [JOK
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®opmyia TOHKOH JUH3BL. Y BEIMYCHUE
JIUH3BI

JlaboparopHnas pabota «lccienoBanue

https://m.edsoo.ru/ffOcddle

31 . .
CBOICTB M300pa)KEHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIA COCTaB OEJIOTO
32 cgera. l[er. JlaboparopHast paboTa
«HaOnroieHue qucrnepcuu cBeTa»
33 HNurtepdepennus ceeta. udpakmus ceera. bubmuoreka [JOK
JudpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpUOOPHI U YCTPOWCTBA
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHUs
o | o e ool Buaoess LOK
' https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. bubnuoreka LIOK
3amMe/yieHIe BPEMEHH M COKPAICHUE JITHHBI https://m.edsoo.ru/ffOcfa42
| e e B 10K
' https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KonTponbnas padora «Ontrka. OCHOBBI bubnmnorexa HOK
CHEIHATBHON TEOPUN OTHOCUTEIHHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnmnorexa HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U HccnenoBanue Gorodddexra. bubnnorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Pporordpdexra. YpaBHeHUE
42 Diinmreitna g Gotorddexra. «Kpacnas bubnmnorexa [JOK

rpanuna» porodddexra. Temamuueckuii
ypoxk K [t Poccutickoti HayKu.

https://m.edsoo.ru/ff0d015e
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Hasnenue cBeta. OnbiTel [1. H. JIeGenena.

bu6nmoreka [IOK

43 XHUMHYECKOE JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckre ycTponuCTBa U MPAKTHUECKOE
44 npuMeHeHue: GporornemMeHT, PoToaaTIuK,
COJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenne 3aga4 1mo reme «OJIEMEHTEI bubnunoreka LIOK
KBAHTOBOM OITHUKH» https://m.edsoo.ru/ff0d0302
o | N momTowom Onem B 10K
https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mosieab aTomMa
bubmuorexa [{OK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
18 noporonc arows o ommore ypemes tepmn Bu6morera LIOK
9 https://m.edsoo.ru/ff0d0Oafa
Ha Apyroil. Buasl criekTpos
BonHOBBIC cBOMicTBa yacTull. BosHEI e
49 Bbpoiins. KopryckynsipHO-BOIHOBOM bubnnorexa [IOK
nyanu3M. CIIOHTaHHOE M BBIHYKJIECHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUe
| S pmosmor. O B 10K
https://m.edsoo.ru/ff0d0fd2
PAIMOAKTUBHOTO U3TyUCHUS
CaoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 BrusHue painoakTUBHOCTH Ha JKHUBHIE
OpTaHU3MBI
OTkpsrITHE IPOTOHA U HEMTpoHa. V30TOMBbI.
52 Anbda-pacnaa. DIeKTPOHHBIA U bubmuoreka [JOK
MO3UTPOHHBIN OeTa-pacnaa. ['amma- https://m.edsoo0.ru/ff0d1162
U3ITy4YeHUe
OHeprus CBA3U HYKJIOHOB B /€. Snepusle BuGmotexa LIOK
53 peakumu. SnepHsiit peaktop. [Ipobiemsl,

MEPCICKTUBEI, SKOJIOTHYCCKUEC aCIICKTBI

https://m.edsoo.ru/ff0d1356
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SAJIEPHOMN SHEPTETUKH

54

55

56

OneMeHTapHble yacTulbl. OTKphITHE
no3uTpoHa. Metobl HaOMIOAEHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHLI.
Kpyruslit ctonn «@yH1aMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

Oranbl pazButus actpoHomuu. [Ipuknaanoe
1 MHUPOBO33pPEHYECKOE 3HAUCHUE
actpoHomuHu. Buy 3B€31HOTO HebA.
Co3sBe3nus, SpKue 3BE3/bl, IJIAHETHI, UX
BUAMMOE ABIKeHUE. CoTHeYHas cUcTeMa

Comnure. ComHeuHass akTUBHOCTE. MICTOYHHUK
sHeprun CoJtHIIA U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI ITIABHOM MOCIIEI0BATENILHOCTH.
Buyrtpennee ctpoenue 38E31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
sBotounu CoJiHLA U 3BE3]T

Mineunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenne u neuxenne CosHLA B
lNanmaktuke. ['anmaktuku. YEpHbIE ABIPHI B
Apax ranakTuk. OmKpwvimulil OHAAUH-YPOK
«Hcmopusi KOCMOHAEMUKUY COBMECTHO C
«Pockocmoc»

59

Bcenennas. Pa30Oeranue ranakruk. Teopus
Bosbiioro B3peiBa. PeIMKTOBOE U3TydYEeHUE.
MeraranakTuka

60

HCpCH_ICHHBIC HpOGJ’IeMLI ACTPOHOMHHU

61
62

KonTtponbHast pabota «21eMeHTHI
ACTPOHOMHUHU U aCTPOPUIUKHI»

O6o06matomuii ypok. Ponb dhusuku u

36
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aCTPOHOMHUH B IKOHOMHUUYECKOH,
TEXHOJIOTHYECKOH, COUAILHON U dTUYCCKOU
chepax IesITeNIbHOCTH YEIOBEKa

63

O6o6maromuii ypok. Ponbs u Mecto ¢puszuku
1 aCTPOHOMHUHU B COBPEMEHHON Hay4YHOH
KapTUHE MHpa

64

O6o06marommii ypok. Ponb pusnyeckoit
TeOpuHu B (POPMUPOBAHHUHU MIPEACTABICHUIN O
(bu3nvecKoil KapTUHE MUpa

65

66

O6o6maromuit ypok. Mecto pusndeckoii
KapTUHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHUN O
IpUPOJIC

PesepBHBII ypok. MarHutHoOe 11ose.
DNeKTpOMarHuTHAs UHIYKIIHS

67

Pesepsublii ypok. Ontuka. OCHOBBI
CHeLHaTbHON TEOPUH OTHOCUTEIbHOCTH

68

Pesepnslit ypok. KBantoBas gusuka.
DNIEMEHTHI aCTPOHOMUU U aCTPOPU3UKU

OBILEE KOJIMYECTBO YACOB 110 I[TPOTPAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784
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B ¢enepanpHBIX U perHOHANBHBIX MpPOIENypax OLEHKM KadecTBa 0Opa3oBaHUs
UCTIONIB3yeTCsl  mepeveHb  (Koau(puKaTop) paclpelnesieHHbIX 10  KJIaccaM —MpPOBEPSIeMBbIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00Opa30oBaTeIbHON MPOTPaMMBI CPETHETO
o011ero o0pa3oBaHUs U JIIEMEHTOB COACPKaHUs 1O (HU3HKE.

IIpoBepsiemble TpeGOBaHNS K pe3yJbTaTaM OCBOEHHsI OCHOBHOIi 00pa3oBaTe1bHO nporpaMmmsl 10

(xsmacc)

Kon
MIpOBEpPsSIeMOT
0 pe3yJibTara

[IpoBepsiemble MpeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IpOTpaMMBbl CpeaHero oomiero oOpa3oBaHus

10.1

JleMOHCTpHpOBaTh HAa NpPHUMEpPax pPojib U MECTO (U3HKH B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHbI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B TPAKTUYECKOU JIESITEIIbHOCTH JIIOJICH

10.2

YUuThIBaTh TPaHUIBI MPUMEHEHHS W3YYCHHBIX (PU3NYCCKUX  MOJICIICH:
MaTepuajgbHas TOYKa, MHEpIMalbHasg cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE
TEJO0, WICAIbHBIA ra3; MOJACIN CTPOCHMS Tra3oB, XKUIAKOCTEH M TBEPIBIX Tel,
TOUYCYHBIN AIIEKTPUUECKUI 3aps] - IPH pelieHnH (PU3NUECKUX 3a1a4

10.3

PacnioznaBate (usndeckue siieHus (MpoIECCh) U OOBSCHATh MX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIECTBA U
NEKTPOJMHAMHUKN. PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSIMOJIMHEMHOE
JBIDKCHUE, CBOOOJHOE TAJCHUE TeJ, JBIDKCHHWE 10 OKPYXXHOCTH, WHEPIHS,
B3auMojieiictBue Texn;  auddy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHHE
KHUIKOCTEH © TBEPABIX TeJN, H3MEHEHHWE O0BEMa Tell MpHU HarpeBaHUU
(oxnmaXkeHNH), TEIUIOBOE PAaBHOBECHE, WCIApEHHE, KOHJACHCAIMs, IUIaBIICHUE,
KPHUCTAJUIN3AIMs, KUIEHUE, BJIAKHOCTh BO3/yXa, NOBBIIICHHE JABJICHUS ras3a
npu C€ro Harp€BaHMM B 3aKpPbITOM COCYJAEC, CBA3b MCXKAY MNapaMETpaMu
COCTOSTHHS T'a3a B M30MPOLIECCaX; MICKTPU3AIMS Tell, B3aMMOACHCTBHE 3apsi/I0B

10.4

OnucelBaTh MEXaHHYECKOE ABWIXKCHUEC, MCIIOJIb3Ys (1)I/ISI/I‘~I€CKI/IC BCJIMYHNHBI.
KOOpJAuHarTa, 1yTb, HEPEMCIICHUEC, CKOPOCThb, YCKOPEHUC, MacCCa TEjia, CHJIA,
HUMITYJIBC TCJIa, KHHETUYCCKAsA SHCPIrus, MOTCHUOWAJIbHAA SHEPIrusd, MEXaHNYCCKasa
pa60Ta, MCXaHHUYECKasgd MOIIHOCThb, IpH ONMCAHWU MNOpPaBUIBHO TpPAaKTOBATh
(1)PI3H‘~I€CKI/II>1 CMBICJI HCIIOJIB3YEMbBIX BCJIWYWH, HUX 0003HAUYCHHS U CAWHUIIBI,
HaxoauTb q)OpMy.TIBI, CBA3BIBAIONINC JAHHYIO (I)I/ISI/I"ICCKYI-O BCJIMYHHY C ApYTUMU
BCIIMYHNHaAMU

10.5

OnucelBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS,
UCHIONB3YS (pU3MYEecKHe BEIUYMHBL. JaBJIEHHE Ta3a, TemIepaTypa, CpeaHss
KHHETHYECKast JHEPIus Xa0THYECKOr0o JBHKEHUS MOJIEKY!I,
CpPEIHEKBAIpaTU4YHAs CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA
sHeprus, pabora raza, KOIQUIMEHT TMOJNE3HOro JEHCTBHUSA TEIJIOBOIO
JBUTATENs; TpPU ONHCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI
UCTIOJIb3YEeMbIX BEJIMYUH, UX OOO3HAYEHHMS U €IUHMIIbI, HaXOIUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTHUMHU BETUYUHAM

10.6

OnuceiBaTh M3y4YEHHBIE DJIEKTPUUYECKHE CBOWMCTBA BELIECTBA U IJIEKTPUUYECKUE
sIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUYSCKHUE BETMYUHBI. SJIEKTPHYCCKUH 3apsil,
JJNIEKTPUYECKOE  II0JI€,  HANPsDKEHHOCTh  IOJIA,  MOTEHIMal,  Pa3HOCThb
MOTEHLMAJOB; TMpU OMNHCAHUU MPABWJIBHO TPAaKTOBAaTh (PU3MUECKH CMBICI
UCTIOJIb3YyEeMbIX BEIUYMH, UX 0003HAUCHHsI U €IMHHUIBI; YKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUMHY C JPYTUMHU BEJTMYUHAMU

10.7

AHAJIM3UPOBATH (I)I/I3I/I‘-IGCKI/IC IPOLCCChl W SBJICHUA, HWCIOJb3YS (1)I/I3I/I‘ICCKI/IC
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3aKOHBI W TPUHIMMBL 3akoH BcemupHoro Ttsarorenws, |, Il u Il 3akonHbBI
HbroToHa, 3aKOH COXpaHEHHS MEXaHUYECKOM HHEPruu, 3aKOH COXpPaHEHHUs
UMITYJIbCA,  TPUHIUI ~ CYNEPHO3WIMM  CWI, TPHUHIWI  PaBHOIPABUS
WHEPIHUAIBHBIX CHUCTEM  OTCYETA; MOJCKYJISIPHO-KMHETHYECKYI0  TEOPHIO
CTPOCHHMsI BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW DHEPTUU
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ aOCONIOTHOM TeMmepaTypoH, MepBBI 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAHEHHUs AJICKTPUYECKOro 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IHyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
BhIpaKEHHUE U yCa0BHs (TpaHuUIlbl, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIUIIBI ACHCTBUS MAIllUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh yCJIOBHS HMX OE€30MAaCHOTO  HCIIOJIb30BAaHUS B
OBCEIHEBHON KU3HU

10.9

BBINONHATE AKCHEPUMEHTHI 1O HCCIEAOBAHUI0 (PU3MYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHMEM NPSMBIX U KOCBEHHBIX M3MEPEHHI; IPU ITOM
dopmynupoBath TpobiieMy (3amady) M THIOTE3y Y4eOHOTO IKCICPUMEHTA,
coOupaTrh yCTaHOBKY M3 IPEAJIOKEHHOTO 000pYyJIOBaHMsI, IPOBOAUTH OMNBIT U
(dbopMyIIMpOBaTh BHIBOJIBI

10.10

OcymiecTBIATh MPsIMBIE M KOCBEHHBIE M3MEPEHHUsI (DPM3MYECKHX BEIHYMH; TIPH
5TOM BBIOMpPATh ONTUMAIbHBIA CIIOCOO M3MEPEHUs U UCIOJIb30BaTh W3BECTHBIE
METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCHUMOCTH ~ MEXAYy  (U3WYECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BAHUEM MPSMBIX M3MEPEHUI; IPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpOBaTh Pe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJIE Ta0HII ¥ Tpa(UKOB, ACJIATh BBIBOJBI IO PE3YJIhTaTaM UCCIICIOBAHUS

10.12

CobmoiaTte mpaBmiia 0€30MacHOTO TPyAa MPU MPOBEICHUH HCCIEAOBAHUN B
pamMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W TPOEKTHOM
JEeSITETILHOCTH C MCIIOJIb30BAHHEM M3MEPHUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyT0BaHUs

10.13

Pemate pacu€THble 3aauul ¢ SBHO 33JaHHOHN (PM3NYECKOI MOJIENbIO, UCIIOb3Ys
¢u3nyeckue 3aKOHbl W MPHUHIMIIBI, HAa OCHOBE aHajdu3a YCIOBUS 3a/ladyd
BBIOMPATh (PU3UUYECKYIO MOJAEIb, BBIACIATh (pU3NUeCcKre BEIMYMHBI U (hOPMYJIHI,
HeoOXouMbIe JUIsl €€ pelleHus], MPOBOJUTh PACUETHl U OLEHUBATh PEAIbHOCTD
MOJIYYEHHOT0 3HaYeHUs (PU3NYECKON BEIMUHUHBI

10.14

Pemarh kadecTBeHHBIE 3a/layil. BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUHBYIO
[IEMOYKY PACCYKJICHUW C OTMOpPOW HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue BICHUS

10.15

Hcnonp30BaTh MpHU pelieHUH Y4eOHBIX 3a/lad COBpEMEHHbIE MH(OpMalMOHHbIE
TEXHOJIOTUH JUI IIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U IIPEICTABICHUS
y4eOHOM M Hay4yHO-TIONYJSpPHONW HH(GOPMALUK, MOJYYEHHOM M3 pa3INnYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIydaeMyro HH(OpMaIuio

10.16

[TpuBOaUTH MpUMEpPHI BKIAAAa POCCUNUCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOIECCOB OKPYKAIOLIET0 MHUpPA, B pPa3BUTHE
TEXHUKH M TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOpeTHYECKUE 3HAHUS MO (PU3MKe B MOBCEIHEBHOW JKU3HU IS
oOecrieueHnst 0€30MAaCHOCTH NpU OOpAILllEeHUH C MPUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, JUIS  COXpPaHEHUs  3J0pOBbS M COONIOZCHHUS  HOPM
9KOJIOTHYECKOT0 MOBEACHUS B OKPYXKAIOIIEeH cpenie

10.18

PaGorate B Trpymnme C BHINOJHEHHEM pPa3jMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PAOOTy TPYIIBI, PAMOHAIBHO PaACHpeaeNiaTh OOS3aHHOCTH U
IUIAHUPOBATh  JEATEIIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsX, aJEKBaTHO
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OLIEHUBATh

BKJIQJ K&XJIOrO0 W3 YYaCTHUKOB TPYIIBI B  pEIICHUE
paccMaTpuBaeMoii poOIeMbl

IIpoBepsiemble d1eMeHTHI copep:kanus (10 kiaace)

Kon
pasnena

Kon
MIPOBEPSIEMOTO
SJIEMEHTA

HpOBepHeMHC SJIEMEHTEI COACPKaHMA

1

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHM A

11

@duszuka - Hayka O mpupoae. HayuHble MeTOAbl MO3HAHMS
OKpY’Karomiero mupa. PoJib skcniepyuMeHTa U TEOpUU B Mpolecce
MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (pU3NYECKUX SBICHUH M IporeccoB. Hayunsie
runore3pl.  Puznueckue 3aKOHBI M TEOpuUU.  ['paHMIBI
NPUMEHUMOCTH (HU3MYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBHSL.
Ponp u mecto ¢uzuku B HopMUPOBAaHUM COBPEMEHHON HayuyHOH
KApTHUHBI MUPA, B IPAKTUYECKOMN IE€ATEIBHOCTH JTHOIEH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanudeckoe aBuwkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nerxeHns. Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemermienue, ckopocth (cpemHsisi CKOPOCTh, MIHOBCHHAs
CKOPOCTH) U YCKOPEHHE MaTepPHalIbHOW TOYKH, MX MPOCKIUH Ha
ocH cucTeMbl KoopauHat. ClioKeHUe MePEeMEICHU U CI0KEHUE
CKOpocCTei

2.1.3

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKECHHE.
I'paduku 3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
Y TIEpEMENICHUS] MaTEPHUAIIBHONW TOUYKH OT BPEMEHU

2.14

CBoOoHOE MmajiecHue. Y CKOpeHHue CBOOOTHOTO MaeHUs

2.15

KpuBonuneiinoe JBUDKCHUE. PaBHOMEpHOE JBUJKEHUE
MaTepUaJIbHOM TOUYKU II0 OKPYXKHOCTH. YTIIOBas CKOpPOCTS,
nuHenHas ckopoctk. [lepnoa m yacrtora. LleHTpocTpemuTensHOe
YCKOpEHUe

2.16

Texuudeckue YCTPOﬁCTBa: CIIMAOMETP, ABUKCHUC CHAPAIOB,
LCIMHBIC 1 pPCMCHHBIC IEPEaAaYN

2.1.7

[TpakTuueckne paboThl. M3MepeHWe MIHOBEHHOH CKOPOCTH.
UccnenoBanue COOTHOMIEHUS MEXAY NYTSIMHU, NPOWICHHBIMHU
TEJIOM 32 IOCJIEA0BATEIIbHBIE PABHBIE IIPOMEXYTKH BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBHKCHUU C HAYaJIbHOM CKOPOCTHIO, PaBHOM
Hyno. HM3yuyeHune JBHKEHMS IIApUKAa B BSI3KOM JKMIKOCTH.
W3yuenune nBmxeHus tena, OpOIeHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

ITpuHnun otHocuTensHOCTH ['amunes. IlepBeiil 3akoH HeroToHa.
WMHepruanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHnun cynepno3sunuu cumi

2.2.3

Bropoii 3akoH HproTOoOHa I MarepUaIbHOM TOYKH B
uHepimansHoi cucreme otcuéra (MCO). Tpernii 3akoH
HproToHa /17151 MaTepraibHBIX TOUYEK

2.2.4

3akoH BcemupHoro Ttarorenus. Cuna Tsoxectu.  [lepsas
KOCMHYECKast CKOpOoCcThb. Bec Tena
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2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXEHMSI U CHUJIa
TpeHus nokos. Koadduuuent rperus. Cuna conpoTUBICHUS IPH
JIBMDKCHUU TeJa B )KUJKOCTH WIIU Ta3e

2.2.7 [ToctymarenbHOe ©  BpallaTelbHOE JIBIDKCHHE aOCOJIIOTHO
TBEPIOTO TEJIA

2.2.8 MoMeHT cuiibl OTHOCHUTENBHO OCH BpauleHus. [lineuo cuibl.
Ycnosus paBHoBecust TBEpaoro tena B UCO

2.2.9 Texauueckue yCTpOMCTBA:! HOIIINITHUKH, NIBUOKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB

2.2.10 [Ipaktnueckue paboTbl. M3yueHue nBWXKEHHS Opycka IO
HAKJIOHHOM TUIOCKOCTH IOJl JCWCTBHEM HECKOJIBKHUX CHIL.
HccnenoBaHue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HMKAIOIUX B
nehopMUPYEMOIl TIPYKUHE U PE3NHOBOM 00pasiie, OT BEITUIHHBI
ux nepopmanuu. McenenoBanue yciioBuil paBHOBECUS TBEPIOrO
TEJa, IMEIOIIETO OCh BPAIICHHSI

2.3 3AKOHbI COXPAHEHN S B MEXAHUKE

23.1 Hmnynbe MaTepualbHOW TOYKH, CUCTEMbl MAaTEpUANIbHBIX TOYEK.
ViMnysibe CHITBI M1 MI3MEHEHNE UMITYIIbCA Tea

2.3.2 3akoH coxpaHeHus umnynbsca B MCO. PeakTBHOE IBHXKEHHE

2.3.3 Pabora cuibl

234 MOIIHOCTE CUIIBL

2.35 Kunernueckass »Heprusi MmaTepuaibHOW TOUKH. TeopemMa o
KHHETHYECKON SHEPTUU

2.3.6 [TorenunanbHass »Heprus. IloTeHIManbHas SHEPrus yupyro
neGopMUpoBaHHONW NpyXuHbl. lloTeHuManbHas >Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

2.3.7 [ToreHnmanbHbple W HEMOTEHIUANbHBIE CHIBL CBsI3b PaOOTHI
HEMOTEHIUANbHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM SHEepruu
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS] MEXaHMYECKON YHEPTUHU

2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHHS

2.3.9 TexHu4yecKkne yCTpPOMCTBA: NBI)KCHHE pPakKeT, BOJOMET, KOTMEp,
NPY>KUHHBINA UCTOJIET

2.3.10 [TpakTnueckue pa®oThl. V3yueHue CBSI3U CKOPOCTEH Tesl MpH
Heynpyrom yxaape. MccnemoBaHue cCBsi3u paboOThl CHIIBI €
M3MEHEHHEM MEXaHMUECKOW YHEPTHHU Tela

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETMYECKOUW TEOPUU

311 OcCHOBHBIC TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH.
bpoynosckoe aBmwxkenue. uddysus. Xapakrep ABMKEHUS H
B3aMIMOJICHICTBYSI YACTHII BEIIECTBA

3.1.2 Mogenu CcTpoeHUs Ta30B, JKUIKOCTEH U TBEPABIX Tel W
00BsICHEHNE CBONMCTB BEIIECTBA HA OCHOBE DTUX MOIEIIEH

3.1.3 Macca monekyn. KonudectBo BemiectBa. [locrossHHas ABoraapo

314 TenmoBoe paBHOBecue. Temmeparypa u e€ uamepenue. Illkana
temneparyp Llenbcust

3.15 Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KMHETUYECKOM TEOPUH UIeaTbHOr0 ra3a

3.1.6 AOcoJIoTHasT TeMmIeparypa Kak Mepa CpeJHed KUHETHYEeCKON
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SHEPTUM TEIUIOBOTO ABMXKEHUS 4yacTHIl ra3a. [llkama temmepaTtyp
KeneBuna

3.1.7 VYpasuenue Knaneiipona - Menneneesa. 3akoH JlanbToHa
3.1.8 l'azoBbie  3akonbl. M3omporeccl B HACATIBHOM Trase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILECTBA. M30TE€pMa, H30X0pa,
n3zobapa
3.1.9 TexHu4ecKnue yCTpoicTBa: TEPMOMETpP, OapoMeTp
3.1.10 [TpakTuyeckue paboThl. M3mMepeHne Macchl BO3AyXa B KIaCCHOU
koMHaTe. MccrnenoBaHue 3aBHCHUMOCTH MEXIY IapaMeTpamu
COCTOSIHUS Pa3peKEHHOT0 rasa
3.2 OCHOBbI TEPMOJIMHAMUKN
3.2.1 TepmonuHamMudeckas cucrema. BryTpeHHss SHEPTHUS
TEPMOJIMHAMHYECKON CHCTEMBI B CITIOCOOBI €€ N3MEHEHUS
3.2.2 KonmuyectBo TermmoTel W pabora. BHyTpeHHss  2HEprus
0JIHOATOMHOTO HJICaJIbHOTO Ta3a
3.2.3 Bunet  Teronepenaud:  TEMJIONPOBOAHOCTh,  KOHBEKIIUS,
n3iydeHue. TeruoéMkocTh Tena. YenpHas TEIUIOEMKOCTH
BeniecTBa. Pacy€T konmyecTBa TEIUIOTHI MIPH TEIUIoNepeaye
3.2.4 [lepBbiii 3aK0H TepMoAMHAMUKH. lIprMeHeHue nepBoro 3akoHa
TEPMOJUHAMUKHU K H3o0mpoleccaM. ['padudeckas HHTepIpeTanus
paboThI Taza
3.2.5 TeroBeie MamuHbl. [IpUHIMNBI AEHCTBHS TEIUIOBBIX MAIIUH.
[TpeoOpa3oBanust SHEPTHH B TEIUIOBBIX MamuHax. Kosddumuent
noje3Horo aehcteus (manee - KIIM) TemnoBoit Marmmubl. 1Iuko
Kapno u ero KIIJI
3.2.6 Bropoii 3akoH TepmoauHamuku. HeoOpaTmMOCTh MpOIECCOB B
npupoze. TemnoBble IBUTATENH. JKOJIOTMYECKHE MPOOJIEMBI
TEIUIOPHEPTETHKHU
3.2.7 TexHUYeCKHe YCTpPOWCTBA. JIBUTATENh BHYTPEHHETO CTOpaHMUS,
OBITOBOM XOJOAMIbHHUK, KOHIUIIMOHED
3.2.8 ITpakTuyeckue pabotel. M3mepenue yaeiapbHO Tem10éMKOCTH
3.3 ATPEI'ATHBIE COCTOSAHMA BEHLIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpazoBanne u KoHAeHcanus. lcmapeHne u KHUIIEHHeE.
VnenpHas TEIIoTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT JIaBJICHHUs
3.3.2 AOcomoTHasT ¥ OTHOCHUTENbHAas  BJIAXKHOCTh  BO3JyXa.
Hacsiiennsliit nap
3.3.3 Teépmoe Temo. Kpucrammmyeckne wu  amopdHble — Tena.
AHU30TpONUsL CBOMCTB KpuUCTaJUIOB. JKMIkue KpUCTaJLIbI.
CoBpeMeHHbIE MaTepuabl
3.34 [InaBneHue W KpuCTaUIM3aUuUs. Y IelbHas TEIUIOTa IIaBJICHHUS.
CyOmumarus
3.3.5 YpaBHeHHUE TEIIOBOro OajlaHca
3.3.6 TexHuueckue  yCTpoilcTBa:  TMIPOMETp M IICHUXPOMETD,
KaJOPUMETP, TEXHOJIOTHH MOJTyYeHHS COBPEMEHHBIX MaTepPHAaJIOB,
B TOM YHMCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTnueckue padbotel. Mi3MepeHue BIaX)HOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
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411

OnekTpu3anusa Tel.  JJeKTpuueckuid  3apsg.  [Ba  Buaa
AIEKTPUUECKUX 3apsI0B

41.2 [TpoBOTHUKH, TUDIIEKTPUKH U TIOTYIPOBOTHUKH

4.1.3 3aKOH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa

41.4 B3anmopeiictBue 3apsanoB. 3akoH Kymona

4.1.5 OnekTpuueckoe mosie. Hanmpsuk€HHOCTH 3JEKTPUYECKOTO MOJIS.
[Tpunuun CYIEPIIO3UIIHH. Jluaun HANPSHKEHHOCTH
AIIEKTPUIECKOTO TTOJIS

4.1.6 Pabota cun anexrpocrarnueckoro moisa. Ilorenmman. PazHocTh
MIOTCHIINAJIOB

4.1.7 IIpOBOIHUKM M JHMAIEKTPUKU B IIOCTOSTHHOM DJIEKTPUYECKOM
noJie. J{uanexkTpruyeckas NpoOHUIIAeMOCTh

4.1.8 OnekTpoéMkocTb. KonaeHcaTop. DJNEKTPOEMKOCTH ILIOCKOTO
KOHJICHCAaTopa. JHEprus 3apsHKeHHOT0 KOHIEHCcaTopa

4.1.9 TexHudyeckue  yCTpOMCTBA.  DJIEKTPOCKOI,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMIICHHE AJIEKTponpudopoB,
KOHJICHCATOP, KCEPOKC, CTPYHWHBIN IPUHTED

4.1.10 [TpakTHueckue paboTHI. N3mepenue ANEKTPOEMKOCTH
KOHJICHCATOpa

4.2

IIOCTOSIHHBIU DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBusl CyLIECTBOBAHUS MOCTOSHHOIO 3JIEKTPUYECKOIO TOKa.
Wctounuku Toka. Cuiia Toka. [1ocTOSHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

4.2.3 DJEKTPUYECKOE CONPOTUBJICHHUE. Y IEIbHOE CONPOTHUBICHHE
BEIIIECTBA

4.2.4 [TocnenoBarenbHOe, mNapaiiesIbHOE, CMELIAHHOE COEIUHEHHE
IIPOBOJTHUKOB

4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyns - JIeHna

4.2.6 MOIIHOCTB AJIEKTPUIECKOTO TOKA

4.2.7 snekTponBikymas cuwna (manee - DJIC) u  BHyTpeHHee
CONPOTHUBIIEHHE HCTOYHUKA TOKa. 3akoH Oma s TOJHOU
(3amkHyTO#) AnekTpryeckoi nenu. Koporkoe 3aMbikaHme

4.2.8 DNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAIIOB. 3aBHCHMOCTb
COIIPOTHUBIICHUS METaJUIOB oT TEMIIepPaTypHbI.
CBepXIPOBOIUMOCTD

4.2.9 DneKTprUuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBonnuku. CoOCTBEHHass W NpPUMECHas MPOBOAMMOCTD
TIOJTYTIPOBOTHUKOB. CoiicTBa p-n nepexoza.
[ToynpoBOIHUKOBBIE TPHOOPHI

4211 DJIEKTPUYECKUH TOK B JJEKTPOJUTAX. JIEKTPOJIUTHYECKAs
JcCOoIManusi. DIEKTPOIIN3

4.2.12 Onektpuueckuii  Tok B razax. (CaMoCTOATENbHBIH U
HECAMOCTOSITETIbHBIN paspsn. Paznnunble THUIIBI
camocTosiTeNlbHOro paspsaa. Momawust. [Tnazma

4.2.13 TexHuueckue YCTpONCTBA: amIepMETp, BOJBTMETP, pPEOCTarT,
WCTOYHUKHA TOKa, AJIEKTPOHATPEeBATEIIHHBIE puOOpHI,
AJIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
CONPOTHBIICHUSI, = BaKyyMHBIH  NHOX,  TEPMHUCTOPHl W
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(hOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN THOJ], TajJhbBaHUKA

4.2.14 [Tpaktuyeckue paboThl. M3yueHHe CMEIIaHHOTO COEeIWHEHHS
PE3UCTOPOB.

N3mepenne OJIC wHCTOYHMKA TOKa U €ro0  BHYTPEHHETO
conporusieHusi. Habionenue snexrposinsa

IIpoBepsiemble TpeOOBaHMSI K pe3yJbTATaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM

nporpammbl (11 kmacce)

Kon
MIPOBEPSIEMOT
0 pe3yJibTara

[TpoBepsieMble IpeAMETHBIE PE3YIIbTAThl OCBOCHUSI OCHOBHON 00pa3oBaTebHON
IIPOrpaMMBbI CpeIHEro 001ero oopa3zoBaHus

111

JleMOHCTpHpOBaTh Ha NpuUMepax pojib U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B NPAKTUYECKOU NEATEIbHOCTH JIIOJEH, LIEIIOCTHOCTh U €IUHCTBO
($u3nYeCKOil KapTUHBI MUpa

11.2

Y4uTeIBaTh TIpaHULBl [PUMEHEHHMS M3YYEHHBIX (DU3MYECKHX MOJeleH:
TOUEYHBIN 3JIEKTPUYECKUM 3apsj, sAepHas MOJEib aroMma, HyKJIOHHas MOJEIb
aTOMHOI'O siipa NPH pelleHNH (PU3nYecKux 3aaay

11.3

PacnioznaBate ¢usnueckue siBieHus (MPOIECCh) M OOBSCHATH MX HAa OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W  KBAaHTOBOW  (DM3HMKH:  DJIEKTpHYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA,
B3aUMOJICHCTBHE  MAarHUTOB,  JJICKTPOMAarHUTHas  HMHIYKIHWS, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHHUK C TOKOM W JIBIKYIIMHMCA — 3apsin,
AJIGKTPOMArHUTHBIE KOJICOAHUST W BOJIHBI, MPSIMOJIMHEHHOE pPaclpOoCTpaHCHUE
CBETa, OTpaKE€HUE, MpesIoMIIeHne, UHTepdepeHMs], TUPPaKIUs U MOJSIpU3aLNs
CBETa, JUCIepcHs cBeTa, GporodnekTpuueckuii 3dpdext (horosddext), cBeToBOE
JaBJIEHUE, BO3HUKHOBEHHE JMHEWYATOTO  CIEKTpa aromMa  BOAOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHO CTh

114

OmnuchiBaTh HM3YYCHHBIC CBOMCTBA BeUIECTBa (IJCKTPUUECKHE, MArHUTHBIC,
ONTHYECKHE, JIEKTPUUECKYIO IIPOBOJIMMOCTD pa3IUUHBIXCPE/T) u
SIEKTPOMATHUTHBIC SIBICHUS (IPOLECCHI), UCTONB3YsS (PU3UYCCKHE BEIUYUHBIL:
ANEKTPUYECKUH 3apsifl, CHJIa TOKA, SJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE
COIIPOTHUBJIEHUE, pa3HOCTh mnoTeHuuanos, IJIC, pabora TOKa, HHAYKIUSL
MarHuTHOro mnousis, cwia Ammnepa, cuia JlopeHna, MHAYKTMBHOCTH KAaTYILIKH,
SHEPrusl AEKTPUUECKOr0 1 MarHUTHOTO IOJIeH, EPUO U YacToTa KosieOaHUH B
KoJIeOaTeNbHOM KOHTYpe, 3apsiii M CWJIa TOKa B IPOLECcCe TIapMOHUYECKHX
AIIEKTPOMAarHUTHBIX KoyieOaHMWM, (POKyCHOE pacCcTOsSHME U OINTHYecKas cuiia
JWH3BI, TpPHU ONHCAHUM TPABWIBHO TPAKTOBaThb (PU3MUECKUIl  CMBICT
HCIIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAUEHUS U €AMHMUIIbI, YKa3bIBaTh (OPMYJIH,
CBSI3bIBAIOIIME TAHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMH BEITUUYUHAMU

115

OnucelBaTh U3YYEHHbIE KBAHTOBBIE SIBJIEHUSI M IPOLECCHI, HCIOJIB3Ys
¢bu3nyecKkue BETUYHMHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPrHs W HMMITYJbC (POTOHA, MEPUOJ MOIypacraaa, SHEPrHs
CBA3M AaTOMHBIX sJiep; NpPU ONUCAHUM TPAaBUIBHO TPAKTOBaTh (HU3MUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYeHHsS M €IUHHIIbI, YKa3bIBaTh
bopMyIibl, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYI0 BEJIWYUHY C JAPYTUMHU
BEJIMYMHAMU, BBIYHUCIISITh 3HAYCHUE (PU3UUECKOM BETMUMHBI

11.6

AHanu3upoBaTh (U3NYECKUE TPOLECCHl U SIBICHUS, HCHOIb3Ys (u3nueckue
3aKOHBl W TOpHUHUMINBL.  3akoH OMa, 3aKOHBI IIOCIEJOBATEIBHOIO M
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HapauIeIbHOTO COEIMHEHUs] MPOBOAHUKOB, 3akoH Jkoyns - Jlenma, 3akoH
AIIEKTPOMArHUTHOM MHAYKIIUH, 3aKOH MPSIMOJMHEHHOIO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAXEHUsS CBETA, 3aKOHBI MPEIOMJICHHS CBETa, YpaBHEHHUE
OuHmreitHa 11 GoTodPdexTa, 3aKOH COXPAHEHUSI YHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHs OSJIEKTPHUYECKOTO 3apsla, 3aKOH COXpaHEHUS
MaccoBOr'0 YHMCIIa, MOCTYJIaThl bopa, 3aKOH pagroaKTUBHOIO pacHaja; Ipu 3TOM
pa3nuuaTh  CIOBECHYIO (OPMYJMPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIPAKCHUE U YCIIOBHS (TpaHMIIb, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensaTh HalpaBlIeHWE BEKTOPa MHAYKIUKA MarHUTHOTO IOJISI TPOBOJAHMKA C
TOKOM, cuiibl AMriepa u cuibl Jlopenna

11.8

CTpouTh ¥ ONMUCKHIBATh U300payKEHNE, CO3/IaBaEMOE IIJIOCKUM 3€pKaJIOM, TOHKOH
JINH30H

11.9

BBINONMHATE AKCHEPUMEHTHI 1O HCCIEAOBAaHUIO (PU3MYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHMEM NPSMBIX U KOCBEHHBIX M3MEPEHHI; IPU ITOM
dopmynupoBath TpobiieMy (3amady) M THIIOTE3y Y4eOHOTO SKCICPUMEHTA,
coOuparh yCTaHOBKY M3 IPEAJIOKEHHOTO 00O0pYyJIOBaHMs, IPOBOAUTH OMNBIT U
(dbopMyIIMpOBaTh BHIBOJIBI

11.10

OcyniecTBIsATh MPSIMBIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHYUH; TPU
5TOM BBIOMpPATh ONTUMAIbHBIA CIIOCOO M3MEPEHUs U UCIOJIb30BaTh W3BECTHBIE
METO/bI OLICHKH ITOIPEIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH C HUCIOJIb30BAaHUEM IMPSMBIX
U3MEPEHUH; TPH 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBAThH pe3yabTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE TAOIHIl U IpaduKOB,
JIeaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNS

11.12

Cobmoiate mpaBmiia 0€30MacCHOTO TPyAa MPU MPOBEICHUH HCCIEAOBAHUN B
pamMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW M TPOEKTHOM
JESITEILHOCTH C MCIIOJIb30BAHHEM M3MEPHUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHUs

11.13

Pemats pacuéTHble 3aaun C SBHO 3a/laHHON (PM3UYECKON MOJEIBIO, UCIIONIb3YS
¢u3uyeckue 3aKOHbl W MPUHIUIMBI, Ha OCHOBE aHAIW3a YCIOBMS 3a/aud
BbIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (U3NYECKUE BETUYUHBI U (POPMYJIBI,
HEoOXouMbIe il €€ pelIeHus, IPOBOJUTh Pacy€Thl U OLIEHUBATh PEalbHOCTh
MOJIyYEHHOT0 3Ha4€HUs (PU3HUECKON BEITMUUHBI

11.14

Pemarh kadecTBeHHBIE 3a/layil. BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IEMOYKY PACCYXKIECHUN C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyeckue SBICHU

11.15

Hcnonp30BaTh MpH pelieHUH Y4eOHBIX 3a/lad COBpEMEHHbIE HMH(OPMAalOHHBIE
TEXHOJIOTUH UI IIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U IIPEICTABICHUS
yu4eOHOM M HaydyHO-TIONYJSpHONW HH(OPMALUK, MOJYYEHHOM M3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMyro HH()OpMaIUio

11.16

OOBSACHATH MPUHIUIBI JEHCTBUS MallNH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB,;
pas3nuyaTh ycIoBUs MX O€30MaCHOTO MCIOJIb30BaHUS B TOBCEIHEBHOM KU3HU

11.17

[TpuBoaUTH MpUMeEpHl BKJIAJAa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pasBUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIEro MHUpA, B Pa3BUTHE
TEXHUKH M TEXHOJIOTUH

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3MKe B MOBCEIHEBHOW JKU3HU JJIS
oOecrieyeHnst 0€30MAaCHOCTH NpU OOpalllEeHUH ¢ MPUOOpPaMHM U TEXHUYECKUMHU
YCTPOMCTBAMM, Ul  COXpPaHEHUs  3J0pOBbS M COONIOZCHHUS  HOPM
9KOJIOTHYECKOT0 MOBEACHUS B OKPYXKAIOIIEeH cpenie

11.19

PaGoratr B Ipynme ¢ BBIIIOJHCHUEM PAa3JIMYHBIX CONUAJIbHBIX pOJ'ICﬁ,
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IUTAHUPOBATh PaOOTy TPYIIIbI, PAIMOHAIBHO pPaCIpelneNiaTh OOS3aHHOCTH U
IMJIaHUPOBATb ACATCIIbHOCTD B HCCTAaHAAPTHBIX CUTyaluiXx, aJCKBAaTHO
OLICHUBATh  BKJIAQJ KAKIOTO W3 YYaCTHUKOB TPYINIBl B  pEIICHUE
paccMaTpuBaeMoi MpoOIeMbl

IMpoBepsiemble 3s1eMenTHI conepxkanns (11 kiaace)

Kon Kon IIpoBepsieMble 371EMEHTBI COAEPIKAHUS
paszena | mpoBepsieMor
0 JJIEMEHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE IIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA
43.1 ITocTostHHbIe MarHuThl. B3aumoaeiicTBue NOCTOSHHBIX MAarHUTOB
43.2 MarnutHoe mosie. BekTtop MarHuTHON WHAYKOUH. [IpuHITMI
CyHnepno3uiuu. JIMHUM MarHuTHOM WHAYKUuU. KapTuHa jnuHMUMI
MarHUTHOM MHJIYKIMU HOJIs TOCTOSTHHBIX MarHUTOB
4.3.3 MarnutHOEe 1oje NPOBOAHMKA C TOKOM. KapTwHa nuHUN noss
JUIMHHOTO NPSMOr0 IPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTymku ¢ TokoM. OmbIT DpcTena. BanmopaericTeue
IIPOBOJIHUKOB C TOKOM
4.3.4 Cunia Amriepa, €€ MOJTyJib M HalpaBJICHHUE
435 Cuna Jlopenma, e€ Moaynb U HampaBieHue. J[BrkeHue
3apsDKEHHON YacTHUIBI B OAHOPOJHOM MarHuTHoM mose. PaGota
cuiibl JIopeHiia
4.3.6 SIBNeHHE IEKTPOMATHUTHOW MHIYKIIHH
4.3.7 IToTOK BeKTOpa MArHUTHOW WHAYKIIUU
4.3.8 O J1C unaykumu. 3aKoH 3JIEKTPOMArHUTHOW nHayKunu dapazaes
4.3.9 Buxpepoe snexkrpuueckoe mnose. IJ{C HMHAYKIIUU B MPOBOJHHUKE,
JIBYDKYILEMCSI TOCTYNATENbHO B OAHOPOIHOM MarHuTHOM I0JIe
4.3.10 [TpaBusio Jlenia
4311 WHayktuBHOCTE. SIBnenue camonnaykuuu. 3/1C caMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO NOJISl KATYIIKH C TOKOM
4.3.13 ONEKTPOMarHuTHOE MOJIe
4.3.14 Texanueckue YCTPOMCTBA! IIOCTOSIHHBIE MarHuTHI,
JIEKTPOMArHUTHI, 3JIEKTPOABUraTesb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHUI], MHAYKIIMOHHAS TI€Yb
4.3.15 [Ipaktuyeckue paboTsl. M3yueHre MarHUTHOTO MOJS KaTYIIKH C
TOKOM. VccnenoBanne IeHCTBUS TIOCTOSHHOTO MarHuTa Ha PaMKy C
TOKOM. MccnenoBanue siBIeHHsI 3J€KTPOMAarHUTHOW MHIYKIIUU
5 KOJIEBAHU A U BOJIHBI
51 MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
51.1 Komnebarensuas cucrema. CBoOOIHBIE KOJIEOAHUS.
lMapmonnueckue xonebanus. [lepuon, gacrora, ammutyna u dasa
Kose0aHui
512 [IpyxvHHBIA MasITHUK. MaTeMaTHYECKU MASITHUK
5.1.3 VYpaBHeHHe TapMOHUYECKUX Konebanuil. Kunemartnueckoe u
JMHAMUYECKOE ONMCAaHNE KOJIe0aTeTbHOTO JABIKEHHS
5.14 [IpeBpaiienre >HEpPruM Npu rapMOHHUYECKHX KosebaHusax. CBs3b

AMINIUTYOBI KoJe0auuit HCXO}IHOﬁ BCJIMYWHBI C aMINUIMTyaAaMHn
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KoyieOaHn €€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiii  koHTYp.  CBOOODHBIE  BIIEKTPOMAarHUTHBIE
KosnebaHus B MJCAIBHOM Koye0aTeIbHOM KOHType. AHaIorus
MEXJIy MEXaHUYECKUMH M DIIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna ToMcoHna

5.1.6

3aKOH COXpaHEHUs PHEPTUHU B HJICAIbHOM KOJIEOATEIHHOM KOHTYpE

5.1.7

BriHyxeHHbIE MexaHUUYeckue Konebanus. Pezonanc. PesonancHast
KpuBas. BbIHYI€HHbIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

5.1.8

ITepemennbiii Tok. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK.

5.19

MOomHOCTh NMEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JACHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HANIPSKCHHUSI

5.1.10

Tpanchopmarop. IlpousBojacTBo, mnepegaua U moTpediieHUE
NEKTPUYECKOM  BHEPrHU.  ODKOJOTMYECKUE  PUCKM  IIpHU
MIPOU3BOJICTBE dJIEKTpHUUEcKOo sHeprun. KynpTypa ucnoiab3oBaHus
AJIEKTPO’HEPIHH B TOBCEAHEBHON KU3HU

5.1.11

TexHuyeckue ycTpoWcTBa: cedcmorpad, SIEKTPUYECKUN 3BOHOK,
JIMHUM JIEKTporepeaay

5.1.12

IIpaktuyeckue pabotel. McciaenoBaHue 3aBUCHUMOCTH IepUOJa
MaJIbIX KOJI€OaHWH rpy3a Ha HUTH OT JJIMHBI HUTH M MacChl Ipys3a.
HccnenoBanue NMEepeMEHHOIO TOKA B LEMNH W3 IOCIIEI0BATEIBLHO
COECIMHEHHBIX KOHJEHCATOPA, KATYUIKN U PE3UCTOPA

5.2

ME

XAHWYECKHUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHnuueckre BOJIHBI, YCJIOBUS pacnpoctpanenus. Ilepuog.
CkopocTe pacnpocTpaHeHUss W JuiMHAa BoJIHBL. [lomepeunsie u
MPOJOJIbHBIE BOJHBI

5.2.2

Wnrtepdepennus u nudpakuns MexaHNUeCKUX BOJIH

5.2.3

3Byk. Ckopocth 3ByKa. I'poMkocTh 3Byka. Bricora ToHa. TemOp
3BYyKa

5.2.4

ONEeKTPOMarHuTHbIE BOJIHBI. Ycenosus U3JIy4CHUS
3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHtanus BekTopos E, B u
U B DJICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa 3JIE€KTPOMAarHUTHBIX BOJH. OTPa)K€HHUE, IPEIOMIICHUE,
HoJIsIpu3anus, Tudpakuus, UHTEepEpEHIIHs. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[MpuHIMIBI  paguocBsi3M W TeleBHACHUS.  Pagmomokamus.
DIIeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3bIKaTbHbBIE WHCTPYMEHTHI,
YIBTPA3BYKOBAsl TUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paaronpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

5.3.1

[IpsiMonuHetHOE pacHpoCcTpaHEHUE CBETa B OAHOPOAHOU Cpene.
JIyd cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHbI OTpaxkeHus cBera. IlocTpoeHue
M300paXeHMI B MIIOCKOM 3€pKale

533

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN
MOKa3aTeNb NPETOMICHUS

534

[lonHoe BHyTpeHHee oTpaxkeHHe. lIpenenbHBI yroa MOIHOTO
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BHYTPEHHET0 OTPaKEHHUSI

5.3.5 Jucnepcus ceeta. CroxkHbIN cocTaB 6enoro ceera. LIBeT

5.3.6 Cobwuparonue U paccerBaromuye JuH3bl. ToHKas auH3a. DOoKycHOE
paccTosiHUE M ONTUYECKas Cwia TOHKOW JuH3bL. [locTpoenue
M300pakeHU B COOMPAIOIIMX U pacceuBarOIMX JuH3ax. Popmyna
TOHKOH JIMH3bI. YBEIIMYCHUE, 1aBacMO€E JINH30M

5.3.7 [Ipenenpl TPUMEHUMOCTH T€OMETPUICCKON ONTHKHU

5.3.8 WNurtepdepeniiuss  cBera. KorepeHTHbIE HMCTOYHHKHU. Y CIIOBUS
HaOJI0/IeHUsT MAaKCUMYMOB U MHUHHMYMOB B HHTEp(EepEeHIMOHHON
KapTUHE OT JBYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus  cBera. Judpakmumonnas  pemérka.  YciaoBue
HaOJII0IeHUS TJIaBHBIX MaKCHMYMOB pu MaJCHAN
MOHOXPOMaTHYECKOr0 CBeTa Ha TUGPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonspuzanust cBeTa

5.3.11 Texanueckue YCTPOWCTBA: OYKHU, ayma, ¢doroanmapar,
MPOEKIMOHHBIA ammapar, MHKPOCKOI, TENEeCKON, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEMIETKA, MTOJISIPOUT

5.3.12 [Ipaktrueckue paboTel. M3MepeHue IoKazaTens IPEIIOMIICHUS.

HccnenoBanne CBONCTB M300pakeHWi B JmH3ax. HaOmroneHue
JICTICPCUU CBETA

6 DJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'panunpl MPUMEHUMOCTH KJIaccuyeckol MexaHuku. llocTynatsl
TEOPHUH OTHOCUTEIHHOCTH. HWHBApPUAHTHOCTb MOMYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUII OTHOCUTEIIbHOCTH DUHIITEITHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BpPEMEHH W
COKpaIlleHHE JTMHbI
6.3 DHeprusi ¥ UMIYJIHC CBOOOTHON YaCTHUITBI
6.4 CBs3p Macchl C SHEprHed W HMMITYJbCOM CBOOOJHON YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 RJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®oronsl. ®opmyna Ilmanka cBA3M dHeprum (QoToOHa C €ro
4acTOTOM. DHEprusi U uMNynbc GOTOHA
7.12 OtkpeiTie u  wuccineaoBanue Qoroddpdexra. Onbitel AT
CronetoBa. 3akoHbl poTorPdexTa
7.1.3 VYpaBuenue OunmTeitHa st dotoddpdekra. "Kpacnas rpanuma”
dororddexra
7.1.4 JHasnenue ceera. Onwitel [1.H. JIeGenera
7.1.5 XHMMHUYECKOE JIEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: (GOTOIEMEHT, POTOIATUUK, COTHEUHAS
OaTapest, CBeTOINO]T
7.2 CTPOEHHUE ATOMA
7.2.1 Mopens atroma Tomcona. OmnbiTel Pesepdopaa mo uccienoBanuo
cTpoeHus aroma. IlnanerapHast Mosienp aToma
7.2.2 [locrynater bopa. W3nyuenume u mnorsjomeHue ¢GOTOHOB TNpu
Nepexojie aroMa C OJHOI0 YPOBHS SHEPIUU Ha Jpyroil. Bumel
cnekTpoB. CIIeKTp YpOBHEHN HEPTUHU aTOMa BOJIOPOJIA
7.2.3 BonnoBeie cBoiicTBa uactull. Bonuel ne bpoitns. KopnyckynsipHo-

BOJIHOBOH nyanu3Mm. Jlndpakius 31eKTpOHOB Ha KpHUCTaJIax
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7.2.4

CrnoHTaHHOE U BBIHY)KJICHHOE U3JIy4eHUE. Y CTPOMCTBO W MPUHLIUI
paboThI na3epa

7.2.5 TexHuvecknue ycTpoHCTBA: CHEKTPAIbHBIM aHamu3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [TpakTrueckue padboTel. HabmroaeHue TMHEHYaToro CriekTpa

7.3 ATOMHOE A1PO

7.3.1 Metoapl HAOMIOACHUS U PETUCTPAIIUHU JIIEMEHTAPHBIX YaCTHUII

7.3.2 OtkpeiTie  pagumoakTuBHOCTH.  OmbiTel  Pesepdopma 1o
OTNpE/ICNICHUIO COCTaBa pPaJUOAKTUBHOrO wu3imyuyeHus. CBoMCTBa
anbda-, Oera-, TaMMa-u3NydyeHus. BIusSHUE paTuoaKTHBHOCTH Ha
YKUBBIE OpPraHU3MBI

7.3.3 OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHHas wMonens sapa
I'eiizenOepra - MBanenko. 3apsa simpa. MaccoBoe 4uCIO siapa.
N3otonbl

7.3.4 Anbda-pacnaa. DIEKTPOHHBIH M TO3UTPOHHBIM OeTa-pacmaj.
I'amma-uznyuenue. 3akoH paJlMOaKTUBHOTO pacmajia

7.3.5 DHeprust CBS3M HYKJIOHOB B sifipe. Slnepubie cuibl. JledexT macch
sanpa

7.3.6 SAnepHsble peakiuu. [lenenue u cuHTes saep

7.3.7 SAnepubiii  peaktop. TepmosimepHbiii  cuHTe3. IIpobinembl U
MEPCIEKTUBBl  SJIEPHOM DHEPTeTHKH. ODKOJOTHYECKUE AaCIIEKTHI
SIEPHON YHEPTETUKHU

7.3.8 OnemMeHTapHbIe YaCTULIBL. OTtkpsiTHE MIO3UTPOHA.
@DyHIaMeHTaIbHbIe B3aMOJICHCTBHS

7.3.9 TexHuueckue ycTponcTBa: 103UMETp, kKamepa BuiibcoHa, saepHbIi
peakTop, aToMHast bombOa

7.3.10 IIpaktnyeckre pabotel. HMccaemoBanwe TpekoB yactul (1Mo
rOTOBBIM (hoTOorpadusim)
8 DJIEMEHTBI ACTPOOU3UKNU

8.1 Bun 3Bé&nnoro nHeba. CosBe3musi, sipKue 3BE3MBI, IUIAHETHI, UX
BHUJIUMOE JIBUKCHHE

8.2 Conneunas cucrema. [lmanersr 3eMHoM rpynisl. [InaHeTsI-TUraHTBI
U UX CIyTHHKH, KapIUKOBbIE MiuaHeThl. Mainbie Tena ConHedHOU
CHCTEMBI

8.3 Comnnue, ¢potochepa u atmochepa. ComHedHas aKTUBHOCTh

8.4 Uctounuk sueprun CosiHIla 1 3BE3]1

8.5 3BE31bI, WX OCHOBHBIE XapaKTEPUCTUKH. Macca, CBETHUMOCTH,
panmyc, TEMIIeparTypa, 175 B3aMMOCBSI3b. JHuarpamma
"CHeKTpallbHbIil ~ KJJacC - CBETHMOCThH'. 3BE3MBI  TIABHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCHUMOCTh ''Macca - CBETUMOCTH' s
3BE3/1 INTAaBHOW MOCJIEI0BATENbHOCTH

8.6 Buytpennee crpoenue 3BE37. CoBpeMEHHbIE INPEACTaBIECHUS O
MpoUCXOXKAeHNH W dBomonnu ConHna u 3BE3N. DTambl KHU3HH
3BE3]

8.7 Muneunbii I[lyte - Hama [Manaktwka. CrnupanbHas CTPYKTypa
lanaktuku, pacmpeneneHue 3BE3x, raza u nbUiH. [lonoxeHwne u
newkenne Comama B [lamaktuke. Ilnockas u  cdepuueckas
nojicucTeMsbl [ anakTuku

8.8 Tunel ramaktuk. Paguoramaktykm u kBazapbl. UEpHbBIE IBIpHI B
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AApax raJJakKTHK

8.9 Bcenennas. Pacmmpenue Beenennoil. 3akon Xa66ma. Paz6eranue
ranaktuk. Bospact u pamuyc Bcenennoit, teopus boibiioro
B3pbIBa. Mozeinb "ropsueil Becenennoil”. PenukroBoe usinydeHue

8.10 MacmrabHas CTPYKTypa Bcenennoii. MeraramakTuka.
Hepeménupie mpo6iieMbl aCTPOHOMUU

Jlnsi poBEICHUST €AMHOTO TOCYAapCTBEHHOrO dk3ameHa mo ¢usuke (manee - EI'D mo
bu3mKe) HUCHONb3yeTcsi mepevyeHsb (Koaudukarop) MpoBepseMbIX TpeOOBaHUI K pe3ylibTaTam
OCBOCHHMS OCHOBHOW 00Opa30BaTENIbHOW MPOrpaMMbl CpPEIHEro Oo0Iero oOpa3oBaHUS H
3JIEMEHTOB COJEP>KAHUSI.

IIposepsiembie Ha EI'D no ¢pusuke TpedboBaHus K pe3yJbTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI CpPeIHEro 001ero 06pa3oBaHus

Kon
IPOBEPSIEMOT
0 TpeOoBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl CPEeTHETO 00I1Iero 00pa3oBaHus

1

ChopMHUPOBAaHHOCTh YMEHH pacro3HaBaTh (HU3MYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSICHATh UX HA OCHOBE M3YYCHHBIX 3aKOHOB

Bnagenue ocHoBomonararomuMu (QU3NYECKUMH TMOHATHSAMH W BEJIMYUHAMH,
XapaKTePU3YIOMIMMH (PU3NICCKUE TPOIIECCHI

ChopMupoOBaHHOCTH YMEHHH TPUMEHSATH 3aKOHBI KJIACCHUECKOW MEXaHUKH,
MOJIEKYJISIPHON (PU3UKH U TEPMOJUHAMUKY, JJIEKTPOIMHAMUKH, KBAHTOBON (DU3UKH
JUIsL aHanu3a U OOBSICHEHMs SIBJICHUM MUKpOMHpA, MakKpoMmMHpa M Merammpa,
pasnuuath yciaoBus (IpaHUIlbl, 001aCTH) MPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHMMAaTh BceoOmmMid Xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYECHHOCTD
UCIIONIb30BAHUSI UYACTHBIX 3aKOHOB; AaHANM3UPOBATh (DUBUYECKUE MPOIIECCHI,
WICITOJIb3Ys] OCHOBHBIE ITOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMHPOBAaHHOCT yMEHHS pa3iuyaTh YCIOBHS TNPHUMEHHUMOCTH MOjeNei
(U3MYECKHX TEJ ¥ MPOIIECCOB (SBJICHUIT)

ChopMupoBaHHOCTh YMEHMs pellaTh pacuéTHbIE 3a/Jaud C SBHO 3aJlaHHOH U
HESIBHO 3a/IaHHOM (U3UYECKOM MOJENBIO: Ha OCHOBAaHMM aHalu3a YCIOBHS
BbIOMpAaTh (hU3MYECKHe MOJEH, OTBEedarolle TpeOOBaHMSAM 3a/laud, MPUMEHSThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH W mocTyiarel (bu3uyeckux Teomuii mou
UCIIOJIb30BAHUHA MAaTE€MaTUYECKUX METOAOB pEILIEHUs 3ahad, IPOBOAUTH PACUETHI
Ha OCHOBAaHMHM MMEIOIIMXCS  JAHHBIX, AaHAJIU3UPOBATh  PE3YJbTATHl U
KOPPEKTUPOBATh METOJIbI PELIECHUs C YUETOM ITOJIYYEHHBIX PE3YJILTATOB

Pemate kauecTBeHHBIE 3ajauyd, TpeOyloIIMe TNPUMEHEHUS 3HAHUU W3 Pa3HBIX
pas3zenoB IIKOJIBHOTO Kypca (M3MKM, a TakXKe WHTEeTrpalud 3HaHUH U3 JIPYrux
IIPEIMETOB  €CTECTBEHHOHAYYHOT'O IIMKJIA. BBICTPAMBATH JIOTMYECKYHO ILENIOYKY
paccyKJIeHUI C OMOpOi Ha M3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUECKUE
SABJICHUS

Bragenre oCHOBHBIMU METOJIaMU HAYYHOTO TMMO3HAHMS, UCTIOIb3YEMBIMH B (PU3HKE:
MPOBOJIUTH TPSIMBIE W KOCBEHHBIE W3MEPEHHS (PU3NYECKHX BEIUYHH, BbIOWpas
ONTHUMATBHBIA CIMOCOO WM3MEPEHUsT W UCHOJb3ysl HM3BECTHBIE METONbI OIEHKU
MOTPENTHOCTEH MU3MEPEHUH, MPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX
BEJIMUYMH C UCIOIB30BaHUEM TMPSAMBIX HM3MEPEHH, OOBICHITH MONy4YeHHBIC
pe3ybTaThl, HUCIONB3Ys (U3UYECKHE TEOPWUH, 3aKOHBI M TOHATHS, WU JeNaTh
BBIBO/IBI; COOJTIOIATh MpaBuiia 6€30MacHOTO TPyAa MPHU MPOBEIECHUHN UCCIICTOBAHHIA
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B paMKaxX y4eOHOTO IKCIEPUMEHTa M y4eOHO-UCCIIE0BATEIBCKOM IeSITEIbHOCTH C
UCTIONb30BaHUEM [U(MPOBBIX H3MEPUTEIBHBIX YCTPONCTB W  JaOOPaTOPHOTO
000pyTOBaHUs

8 CdopMupoBaHHOCTh YMEHHI aHATU3UPOBATh U OIICHUBATH IOCIIEICTBUS OBITOBOU
U TIPOW3BOJICTBEHHOW JCATEIBHOCTH 4YEJIOBEKA, CBSI3aHHOW C (PU3WYECKUMH
mpoleccamMy, C TMO3HMIUH 3KOJIOTHYECKON 0€30MacHOCTH; MPEJACTaBICHUN O
pallMOHAIBHOM  MIPUPOJOIOJIB30BAHUM, a TakKe€ pa3yMHOM HCIOJIb30BAHUU
JOCTMKEHUN HAyKH M TEXHOJIOTMH Il JAJbHEWILIEro pPa3BUTHUS YEJIOBEYECKOIO
o011ecTBa

9 OBnageHue pa3nUYHBIME criocodamu paboTbl ¢ uH(pOpMauMeil QU3NIECKOro
COZIEP)KaHMS C HCIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH;
pa3BUTUEC YMECHUI KPUTHUYECKOTO aHAJIM3a U OLICHKHU JOCTOBEPHOCTH MOIy4acMOi
nHbopmanuu

10 CdopMupoBaHHOCTh YMEHUH MPUMEHSATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE
MIOHSTHUS, TEOPUU U 3aKOHBI NI aHAJIM3a U OOBSCHEHUS (HU3UYECKUX IPOIIECCOB,
MPOUCXOSAIIMX Ha 3BE3JAX, B 3BE3NHBIX CHCTEMaX, B MEKIAIIAKTUYECKON Cpelie;
IBIDKEHUS HEOECHBIX TeM, 3BOIIOLMHY 3BE3 U Beenennoii

Tabauua 14.5

Ilepedenn 31eMeHTOB coepxaHusi, poBepsieMbIX Ha EI'D no ¢pusnke

Kon Kon [IpoBepsieMblii 3JIEMEHT COJCPIKAHUS
paszgena | DdieMeHTa
/Tembl
1 MEXAHUKA

1.1 KNHEMATUKA

111 Mexanunueckoe JIBUKeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBUKEHHUS.
Cucrema orcuéra

1.1.2 MartepuanbpHas TOUKA. z A TPaeKTOpHs

E€ pannyc-Bekrop:

q
—_
1
—_
>
~—+
<
—_
N
~+
N—
)
>
~

S

TpaeKkTopus, o
nepeMeIieHune: x

<y

AP =7(1) (4 ) =5 =(ax, Ay,AzB’

yTh.
CnoxxeHue nepeMeIeHni:

AV, = AT, + AT,

1.13 CkopocTh MaTepHUaIbHOW TOUKHU:
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V:A—F :E’.:(\& vy vz)
At | o ’
AX ! ! !
V= — =X, amanornuno \y=Yy', v, =2
At | o
. el :—o +—o
Cl10’)KeHHe CKOPOCTEM: =%t
Breruncnenne mepeMenieHUs W IYTH  MaTEPUATBLHOM TOYKH  TIPH
PSMOJIMHEHHOM JIBFOKCHUH BJIOJIb OCH X IO TpaduKy 3aBUCHMOCTH V x(t)
1.14 LAV =
i=—| =v=(a a, a)
Ny XY
Y ckopeHne MaTepuaabHOU TOYKHU: At—0 :
a=—|  =(u)
At t =(w ), a=(v)
At—0  aHanornaHo ( y)t ‘ ( i )t
115 PaBHOMEpHOE TPAMOIIMHEHHOE JIBH)KCHHUE:
X(t)=X o+V oxt
w(t)=\, =const
1.1.6 PaBHOyCcKOpEeHHOE IPSIMOJIMHEMHOE IBHKEHUE!
2
at
X('[ )—X0 Vbt -
Vv X(t) =V Ox+a Xt
a =const
2 .2 _
Vox U1y~ ZaX( X% )
Vv, +V.
17V
S= > -
[Tpu MBIKEHUY B OJJTHOM HANPaBIICHUU MY Th
1.1.7 CBobogHOe majeHue. YCKOpeHHe CBOOOTHOTO I ~
nafeHus. JIBwkeHHWe Tena, OpOIIEHHOTO IO l g 0
yriowm alpha k ropusonTy:
o o
x(t )=x0 +Vp L =X, +V,c080 - t
2 2 >
Oyt : t 0O x X
y(t)= yo+V0xt+yT=YO+V05m“'t_92_ '
\&(t )=V0X=V0COSOL
vy(t )=vOy +gyt=\ysino—gt
8=0
gy= —g=const
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1.1.8

KpuBonuneiinHoe aBwkeHuwe. JIBM)KEHHME MaTepUAIIbHOM TOYKH IO
OKPY>KHOCTH.

VYrinoBas u JHHEWHas CKOpocTh Touku: V=OR. Ilpu paBHOMepHOM

2
= =12 =2nv

ABWIKCHUU TOYKH IO OKPYIKHOCTHU T

2
v 2
Ue™ 7 TR
[leHTpOoCTpEMUTENIEHOE YCKOPEHUE TOYKH: ITonnoe

YCKOpPEHHE MaTEpUaIbHOW TOUYKHU

1.1.9 Tsépnoe teno. [loctynarensHoe U BpamareabHOE ABMKEHHUE TBEPIOTO Tela
1.2 JMHAMUKA
1.21 HNuepumnaneubie cuctemsl orcuéra. [lepsoiil 3akoH HproToHA.
[Tpunuun otHocuTenbHOCTH ["anumnes
1.2.2 m
p= V2
Macca Tena. [lmoTHOCTH BenecTna:
1.2.3 F . =F +F, +..
Cuna. [IpuHImn cyneprno3uuuy Cuil: = pasnoxeiicrs "1~ 7 2
1.24 . . E—m3
Bropoii 3akon HbroToHa: s MartepuanbHoii touku B MCO F =ma .
Ap=F At npu F =const
125 Tpernii 3akoH HploOTOHa IsI MaTepUaIbHBIX _"—'——'—’_
TOYEK: Fio= 12 21
1.2.6 3aKOH BCEMHPHOTO TSITOTCHHS: CHJIBI MPUTSHKEHUS MEXAYy TOYCYHBIMU
mm
F=G—
R?
MaccamMH paBHBI
Cuna Tspxect. LleHTp TsbkecTH Tena. 3aBHCHMOCTH CHJIBI TSDKECTH OT
BBICOTBI N HaJT MOBEPXHOCTHIO MJIAHETHI paguycoM R o:
GMm
mg = ———
(Ry+h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: F x=-kx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.
Cuna tpeHuns ckonbxeHus: F ,=HN.
Cuna tpenus mokost: Fp,<KN.
Ko duuuent tpenus
1.2.9 F,
P=
JaBnenwue:.
1.3 CTATHUKA
131

MOMEHT CUJIBI OTHOCUTEIIBHO OCHU BpallCHUS.

IM|=FI, rze | - muiedo cus F

Rl
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OTHOCUTENILHO OCH, npoxondmeid uepe3 Touky O mNeprneHIuKyIspHO
PUCYHKY

1.3.2 LenTp Macc tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX TOUEK:
M+ Mh+..
r . = =——
M. +m+... ol
M . B ogHOpOomHOM MONE TSXKECTU (g =const ) LHEHTP
Macc TeJia COBMAJAET C €ro HEHTPOM TSDKECTH
1.3.3 M, +M,+..=0
. F,+F,+..=0
VYcnoBus paBHoBecust TBEporo tena B MCO:
1.3.4 3axoH [lackans
1.3.5 JlaBnenue B skuaK0CTH, nmokosimeiicst B UCO: p=p o+Pgh
1.3.6 £ =
3akoH Apxumena: FAPX_ “Posreca ,
eciu Teo U kuakocthb nokoarcst B UCO, 1o F apx=PgV wuirecn
YcnoBue miaBaHus Teln
14 3AKOHbI COXPAHEHU A B MEXAHUKE
14.1 Wmnyibe MaTepuaibHoi Touku: P =MV
1.4.2 D=p+p+
Nmnynsc cucremsl Ted: P=pr B
143 3aKOH U3MEHEHMSI U COXPAHEHUs UMITYJIbCA:
B UCO Ap =A( v + ) te ) = FlBHeHIHAt + FZBHeIIIHAt +..=0 :
L 110 AP AP+ B+ ) =0, comt Py, + oy * =0
PeakTuBHOE ABIKEHUE
14.4 Pabota cuiibl Ha MaIOM MepeMenIeHUN: }'7'
A=|F] -|AF| -cos a=Fy- Ax :
Ar X
145 MomHOCTh CHIIBL:
eciu 3a BpeMs At paGora cuiibl n3Mensiercs Ha AA -,
, TO MOIIIHOCTB CHIBI o F
AA v
P==— =F-v-cosa
At Ao
1.4.6 2 2
W _p
. Bow= 2" = 2m
Kunerndeckas sHeprusi MaTepuaibHON TOUKH: .
3aK0H M3MEHEHHSI KHHETUYECKOW YHEPTUU CUCTEMBbI MaTEPHUAIbHBIX TOYEK:
B ICO AE an=A1TA+...
1.4.7 [ToTreHumanpHas sHEprus:

JUTSL IOTEHIMATBHBIX CHIT A 12=F 1 1orenn—E 2 nOTeHu:-A e —
[MoTennmanpHas SHeprus MaTepuaIbHOW TOYKM B OJHOPOJHOM IIOJIE
TSOKECTH: E porer=mgh |
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[ToTenunanbHas 3HEprust ynpyro aeopMupoBaHHOTO Teja:

kx
EﬂOTeHu

1.4.8

3aKOH U3MEHEHMSI U COXPAHEHMSI MEXaHUUECKON SHEPIUHU:
E MCX:E KI/IH+E TIOTCHILY

B HCO A E MeX:A BCEX HEIOTCHL. CUITy

B HCO AE MSXZOJ CCJIN A BCEX HCIIOTCHII. CI/IJ'IZO

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

I'apmonmnueckue kojeOaHUs MaTepUaNbHOM TOYKH. AMIUIMTYHa W ¢asza
kosneOanuii. KunemaTtuueckoe onucaHue:

X(t)=Asin(@t+ ¢ ),

adt)=(w) = —o(t) a+w?x=0

MOJIOKEHUS
JlnHamMuyeckoe onucaHue:

, TI€ X - CMCIIICHHUE U3 PABHOBECHS.

ma x=-kx, riae k=m® 2, D10 3HaumT, uto F (=-kX.
DHepreTuyeckoe omnucanue (3aKOH COXPaHEHHsS MEXAHUYECKOW DHEPrUH):
2
mv? .\ Kx? _ Mipax _ kA2
2 2 2 2

=const

CBs3p  aMIUIUTYIbl KOJEOAHMM CMEIleHHs MaTepuaJbHOW TOYKH C
aMIUINTylaMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHMS:

Vnax = @A, @nax= o’A

1.5.2

2|

HepI/IOI[ M 4acTOTa KOJICOAHMIA: © v

Hepno;l MaJIbIX CBO6OI[HI)IX KoJIcOaHHH MaTeMaTU4eCKOro MasTHHKA.

[lepron cBOOOIHBIX KOeOaHUM NMPYKUHHOTO MasiTHUKA!

m
T—27t|/ ?

153

BBIHY)KI[GHHBIG koJsieOanus. Pesonanc. Pe3onancHas KpHuBas

154

[Tonepeunsie 1 npoaosbHBIE BOIHBL. CKOPOCTh paclpoCTpaHEHUs U JUIMHA

Y
A=Vl = m

BOJIHBI!

Wnrepdepennus u nn@paxum{ BOJIH

155

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJISIPHAS ©U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJIAPHA S ©OU3NKA

2.1.1

Mogenu cTpoeHHMs Ta3oB, KUIAKOCTE ©  TBEpABIX Ten. IlycTte
TepMOIMHAMHYeCKas cucTeMa (Tesno) coctout u3 N oMHAKOBBIX
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N m
\ = — T —
A

MOJICKYIJI. Torpma KoIM4YecTBO BEIleCTBA H

riae N a - unciio ABoraapo, M - Macca CUCTeMBI (Tena), M - MossipHasi Macca
BEIIICCTBA

2.1.2 TemnnoBoe IBMKEHNE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 B3anmopeiicTBre yacTuil BeliecTna
2.1.4 Juddy3us. bpoyHoBCcKkoe NTBHKECHHE
2.15 Mopnens uneansaoro raza 8 MKT
2.1.6 CBsi3b  MEXJy JaBJIE€HMEM U CpelHed KHUHETUYECKOW HHeprueu
MOCTYNATEeJIbHOTO  TEIUIOBOTO  JBMKEHHSI MOJEKYJl HAeaJbHOro rasa
(ocroBHOe ypaBHenue MKT):
- 2
_1 2_2 mv_]_2 -
p—3”b”V—3”' 2 _3n'nocr .
, TIe Moy - Macca OJIHOI
MOJICKYITHI,
N
n= v
- KOHILIGHTPAIIMsI MOJIEKYJI
2.1.7 AbcomotHas Temnepatypa: T =t° + 273 K
2.18 Ces13p  TemmepaTypbl ra3a CO CpeJHEl KUHETHYeCKOH sHepruei
MOCTYNATENIbHOTO TEIJIOBOTO JBUKEHHSI €70 MOJIEKYJT:
2
: D2,
€rocr — 2 - 3
2.1.9 VYpasHenue p=nkT
2.1.10 Mopaeinb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:
YpaBuenue Menneneena - Kimaneiipona
BoipaxkeHue mis BHyTpeHHEW SHEPTUHU
VYpaHenue Menneneepa - Kinaneiipona (mpumeHnMbie GOpMBI 3aIUCH):
m RT
pV = L RT =vRT =NKkT, p=£—
n n
Boipakenue st BHYTpeHHEW SHEPrHH OJHOATOMHOIO HJI€ajbHOTO rasa
(mpumeHnMBIE POPMBI 3ATTHCH):
3 3 3 m 3
U==VvRT==NkT== —RT=vgT == pV
2 2 73m “I=37P
2.1.11 3akoH J[ambTOHA AJI JAaBIECHUS CMECH Pa3pEKEHHBIX ra30B:
p=p1tpot...
2.1.12 W3omporiecchl B pa3peKEHHOM Ta3e ¢ MOCTOSHHBIM YucioM Mosekyn N (¢

HOCTOSTHHBIM KOJIMYECTBOM BellecTsa Vv):
usorepma (T=const): PV =const |
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-_If_l =const
uzoxopa (V=const): :

\Y
— =const
u3obapa (p=const): T
I'paduueckoe mnpencraBiaenue wusompoueccoB Ha pV-, pT- u VT-
Tuarpammax.
O0OBeIMHEHHBIN Ta30BbIA 3aKO0H:

'EI_& =const

JUIA TIOCTOSIHHOT'O KOJIMYECTBA BeliecTna V

2.1.13 Haceimennsle ¥ HEHACHINIEHHbIE mapbl. KadecTBeHHas 3aBUCHMOCTH
IUIOTHOCTH W JIaBJICHHUs HACHIIIEHHOTO Tlapa OT TEMIEpaTyphl, HX
HE3aBHCHMOCTh OT 00BhEMa HACKIIIEHHOTO Mmapa

2.1.14 BnaxxnocTs Bo3yXa.

o Puapal ) Pragal T)
OTHOCHTENbHAS BIAKHOCTb: p“ac“m'“apa(T ) p“"‘c”m'”apa(T )

2.1.15 V3MeHeHHe arperaTHbIX COCTOSTHHI BEIIECTBA: MCHIAPEHUE U KOHJICHCAIIHS,
KHUIICHUE KUJIKOCTH

2.1.16 W3meneHue  arperaTHbIX  COCTOSIHMM ~ BEIIECTBA:  IJIaBJICHHE U
KPUCTAJLTU3AIUS

2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX MEPEX0aax

2.2 TEPMO/IMHAMUKA

2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 BuyTpennss sueprus

2.2.3 Temonepenaya kKak crnoco0 M3MEHEHHs BHYTPEHHEW »sHeprum 0e3
coBepieHus paboTel. KoHBEKIMS, TEIIONPOBOAHOCTD, U3JIyUYCHUE

2.2.4 KonuyecTBO TEIIOTHI.
YV ienbHas TemI08MKOCTh Bemectsa ¢. Q=cmAT

2.2.5 VY nenbHas Termora napoodbpazosanus L: Q=Lm.
VY enbHas TeryoTa miasienus A: Q=Am.
Y nenpHas TeIIoTa cropanus Torommea (: Q=gm

2.2.6 DnemeHTapHas pabota B TepMoauHamuke: A=pAV. Beraucienue paboThl
1o rpaduky nporecca Ha PV-auarpaMmme

2.2.7 IlepBelii 3aKOH TEPMOJUHAMUKHU:
Q12=AU 12+A 1p=(U 2-U 1)+A 1.
Annabara:
Q=07 A,=U,U,=AU,

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTrmMble nporiecchbl

2.2.9 [Ipunuuns! geiicTBus Ternosix MamuH. KIT/I:

- A%aumm _ QﬂarpﬂlQXOH _ onn
Quarp Quarp Quarn
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2.2.10

Makcumansnoe 3Hauenue KI1/. {ukn Kapno:

_ _ Harp X0 —1_ XOJ1
MaX M =MNypuo = T =1 T
Harp Harp
2.2.11 YpasHenwne teruioBoro 6amanca: Q 1+Q ,+Q 3+...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE TIOJIE
3.11 OnexTpuzanus Tea U €€ NpOsIBICHUA. DJEKTpUuecKui 3apsa. JBa Buua
3apsiga.  JJEMEHTApHBIM  AJIEKTPUYECKHM  3apsii. 3aKkOH COXpaHCHUS
JIEKTPUYECKOTO 3apsa
3.1.2 BzaumopeiictBue 3apsimoB. Toueunble 3apsasl.  3akoH Kynona: B
OJTHOPOJIHOM BEILECTBE C AUAICKTPUUCCKON POHUIIAEMOCThIO epsilon
O I ey
er2 3meg, r2
3.1.3 Onexrpudeckoe nosie. Ero neiictBre Ha 2IEKTPUUECKUE 3apsibl
3.1.4 =
= F
E= —q
Hanps:k€HHOCTB 3JIEKTPUUECKOTrO TTOJIS: npoGHLIi
E. =k 32.
[Tone Toueunoro 3apsna: o
oxHOpoHOE Toste; E =CONSt
Kaptuss! nuHUN HanpsKEHHOCTH ATUX MOJIEH
3.1.5 [ToTeHMaabHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
Pa3HOCTh OTEHITMAIOB U HAMIPSKCHHE:
A 1ZZQ((P 1~ 2):_qA () =qU
[ToTennuanpHas SHEPTUs 3apsaa B SIEKTPOCTATHUECKOM TOJIE!
W=qo.
A=-AW
_W
o= F
[ToTeHmMan MeKTPOCTATUIECKOTO TOJIS: .
CBs13p HaNpsHKEHHOCTHU TOJSI U PA3HOCTH MOTEHIIUAJIOB I OJJTHOPOJHOTO
anekTpocTarndeckoro nos: U=Ed
3.1.6 [IpuHIMI cynepno3uuy JIEKTPUUECKUX TOJIeH:

E=E+E+.., 0=0,+0,+...
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3.1.7

[IpoBOAHMKHN B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PAaBHOBECHS 3apsi/IOB:

|
g=0

BHyTpI/I HpOBO,I[HI/IKa y BHyTpI/I U Ha HOBerHOCTI/I HpOBO,Z[HI/IKa

@ =const

3.18

JvpnekTpukd B DJIEKTPOCTATHUYECKOM  moJie.  JudiiekTpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA €

3.1.9

c=4

Konnencarop. 21ekTpo€MKOCTh KOHACHCATOPA! U

o
T T
SHGKTpOéMKOCTB IJIOCKOI'0 KOHJICHCATOpA.

3.1.10

Hapanneanoe COCIMHCHUEC KOHIACHCATOPOB:

g=¢+q¢,+.., U=U,=.., C

TIap ajt

=C,+C, +...

ITocnenoBaTenbHOE COeTUHEHUE KOHIACHCATOPOB.

U=uU +U,+.., q,=¢,=.., =

3.1.11

9Hepr1/151 3apsDKCHHOI0 KOHACHCATOpa.:

3.2

3AKOHBI IIOCTOSAHHOI'O TOKA

3.2.1

_Aq
TOAt

|
Cuia Toka: At=0  TloctosHHBIN TOK: I=Cconst
Jlns moctosiHHOTO TOKA O=It

3.2.2

VYcnoBus cymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u DJIC E

3.2.3

U

3axon OMa i y4yacTKa Lenu: R

3.24

DNeKTpUYECcKoe COTNIPOTHUBIICHHUE. 3aBUCUMOCTE COTIPOTHUBIICHUS
OJIHOPOJIHOTO TPOBOJHHMKA OT €ro JUIMHBl W CEYEHUs. Y IEeNbHOE
[
R=p§
COTIPOTHUBIICHUE BEIIECTBA.

3.25

E — '%TO“OHHI/IX CHJT

Ucrounuku Toka. 9JIC ucTouHnKa TOKa! q
BHyTpeHHee conpoTuBI€HNE HCTOYHUKA TOKA

3.2.6

3akon Oma i TONHOW (3aMKHYTOMW) 3JIEKTPHYECKOI E.r
3

|=—= T R

T R+r

ner: E=IR+Ir, otkyna

3.2.7

[TapannensHOE cOEAUHEHHE TPOBOJHUKOB!
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=l +L+.., U=U=., =—— :Ril +Ri2 .

HOCJ’IGI[OB&TGJ'II)HOC COCIMHEHUE IPOBOJIHHUKOB!

U=U+U+., L=L=., R __ =R +R,+..

TIoCJt

3.2.8

Pa6ota anekTpuueckoro Toka: A=IUt.
3akon [xoyins - Jlenna: Q=I “Rt.

U2
Q=A=1"Rt=IUt= =t
Ha pesucrope R:

K

3.2.9

AA
p= —

. At
MOoOIIHOCTB 3JIEKTPUYECKOTO TOKA: At—0

TernnoBas MOIHOCTB, BBIAEISIEMAas HA PE3UCTOPE:

A
PE — &T.CI/IH — EI

At
MOmHOCTh UCTOYHWKA TOKA: At—0

3.2.10

CBoOOAHBIC HOCUTENM  OJJEKTPUYECKHX  3apsAJIOB B IPOBOJHHUKAX.
MexaHu3Mbl MPOBOJAMMOCTU TBEPJBIX METAJJIOB, PACTBOPOB M PACILIABOB
3JIEKTPOJIUTOB, ra3oB. [lonynpoBognuku. [loaynpoBoAHHMKOBBIN MO

3.3

MAI'HUTHOE I10JIE

3.3.1

MexaHndeckoe B3aMMOJCHCTBHE MAarHuToB. MarHuTHoe moJie. Bektop
MarHuTHOM WHAYKIMM. [IpMHOMII CyNeprno3uIMM MAarHUTHBIX IIOJICH:

B :Bl +B2 + ...
JIlvHMM WMHAYKOMM MarHUTHOTO Tons. KapTWHa JWHUI HMHAYKIUA

MArduTHOrO II0Jd  IIOJIOCOBOIO H HOI[KOBOO6pa3HOFO MHNOCTOAHHBIX
MAarduToOB

3.3.2

OmngIT 3pCTe)1a. MarauTHoe IoJie MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH
WHAYKOUA  MArgiuTHOrO 1MoOJid JJIMHHOrO IMIpsAMOro IpoOBOAHHMKA U
3aMKHYTOT'O KOJIbIICBOT'O IMTPOBOJAHUKA, KATYIIKH C TOKOM

3.3.3

Cuna Amriepa, e€ HamnpaBJICHUE U BEJIMYNUHA:
F a=IBIl sin @, rae O - yron Mex 1y HampaBJIeHHEM MPOBOTHUKA U BEKTOPOM

3.34

Cuna Jlopenna, e€ HanpaBieHue 1 BenuauHa: F j0,=|q|VBSIin®,

rge @ - YroJ MExXAYy BEKTOpaMHU V ou B . I[BI/I)I(CHI/IC 3ap5[)KeHHOfI YaCTHUIIBI B
OAHOPOJHOM MAaroMTHOM IT0JIC

3.4

OJIEKTPOMAT'HUTHA A MHAYKINA

341

[ToTok BEKTOpa MarHUTHOW MHIYKIIUH:
d=B ,S=BScos¢

3.4.2

SBnenue anexkrpoMarHnTHON uHAYKIMHU. J/1C nHayknmm

3.4.3

3aKOH 3JeKTpOMarHUTHOW UHAYKIMKH Papajes:
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A0

= _th’
At | at o

E:

34.4

DJ1C MHAYKIHUU B IPSAMOM IPOBOJHHUKE UTHHOM |,

JBIKYILIEMCS CO CKOPOCTBIO Y N 7
7

(V 1l ) B OTHOPOAHOM MAarHuTHOM II0JIE B: (

|E i|=Blvcos® rae @ - yron mexmy Bektopom B u Hopmansio N k mmockocry,

B KOTOPO#1 JIE)KAT BEKTOPHI | uV ecom ! 1B V1B , T0 |[E j|=Blv

3.4.5

[IpaBuio Jlenna

3.4.6

=2
NHAYKTUBHOCTS:! I , i d=L1.

Al
Bi=L—| =L

Camounnykuus. JIC caMOMHIYKITNH: At a0

3.4.7

L
W=

BHCpFI/IH MArHMTHOI'O I10JI1 KAaTYIIKH C TOKOM.

3.5

OJIEKTPOMATI'HUTHBIE KOJIEGAHMA 11 BOJIHBI

351

KonebarenbHblit KOHTYD. CBoOo1HBIE
3JIEKTPOMAarHUTHbIE KosieOaHus B ueaIbHOM "
KoJ1e0aTeIbHOM KOHTYpE! — L

q(t):qnaxsin(mtﬂpo)
I (t )qu :(anaxcos( ot+e, ) = ImaXCOS( ot +(p0)

w1

— T - _-'/
®opmyna Tomcona: T=2nyLC , OTKyZa LC :
CBs13p aMIIIUTYZABI 3apsia KOHACHCATOpa C aMIUIUTYIOW CHJIBI TOKa IPHU

CBO6OI[HI)IX OJICKTPOMArHMTHBIX KoJICOaHUSIX B nacaJIbHOM KoJie0aTeIbHOM

|max

qnax— ®

KOHTYpE:!

3.5.2

3aK0H COXpaHEHHUs SHEPTHH B HICATILHOM KOJIeOATeIIbHOM KOHTYpE!

CU®  LI> _ CUZx  Liax _
> + > = 5 = > =const

3.5.3

BriHyKIeHHBIE 3JIEKTpOMAarHUTHBIE KosiebaHus. Pezonanc

354

Ilepemennsiii  Tok. IlpomsBoacTtBo, mepegaya U noTpebieHHe
JJIEKTPUYECKON YHEPTUU

3.55

CBolicTBa 3JIGKTPOMAarHMTHBIX BOJH. B3anMmHasg opueHTanusi BEKTOPOB B

BJICKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyMe€: ElBic

3.5.6

[IIkana 351eKTpOMarHuTHBIX BOJIH. [IpMMeHEHNE 27IEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U ObITY
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3.6

OITTUKA

3.6.1

[IpssMonMHENHOE PacCIPOCTPAHEHUE CBETA B OJHOPOAHOU cpeze. ToueuHsli
nuctouHuk. JIyd cBera

3.6.2

3aKOHBI OTpaskeHus cBera, ¢=P

alB

3.6.3

ITocTpoenne n3006paxeHuil B IJIOCKOM 3epKaje

3.6.4

3aKOHBI MPETOMIICHHSI CBETA.
IIpenomnenue ceta: N 1SiN®=n ,sinB. : hy
AOCOIOTHBIN 1TOKA3aTeNb MPEIOMIICHHUS:

Y
na6c_ \Y

D

\V
1
n =-=—===

OTH
¥ V.
OTHOCHUTENLHBIN ITOKa3aTelb IIPEIOMIICHUS: nl 2

Xop Ityueil B IpHU3Me.

COOTHOIIEHHE YACTOT M COOTHOIIGHHE JUIMH BOJH IIPU IIEPEXOJe
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TPAaHMIy pasjena JBYX OINTHYECKHMX
cpex:

V=V, A=A,

3.6.5

[TonHnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbin
YTOJI ITOJTHOTO BHYTPEHHETO OTPAXKEHHUS:
n M<n ny

sino__= L _2
np nOTH nl

3.6.6

C06I/Ipa101m/1e H pacCCuBarOUIUC JIMH3BI. Tonkas nuH3a. q)OKyCHOC

1
D= E
pacCTOsTHUE U ONTHYECKasi CUJIa TOHKOW JIMH3HI:

3.6.7

®opmyiia TOHKOM JTUH3BL: d

1,11
d " f F

VBennueHue, 1aBaeMoe TUH30M . N

_h_ i
=05

1
[ F=—=
D<0 F B <0
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B ciyuae paccenBaronieit TMH3bI:

_h_ [
F_ﬁ_T<1

3.6.8

Xon nyd4a, IpOLIENUIETO JIMH3Y IIOJ IPOU3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuyeckoil ocu. IlocTpoeHne M300pakeHUI TOUKM M OTpe3Ka NpsMON B
COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX U UX CUCTEMax

3.6.9

doroannapaT Kak onTHYecKui npuoop. I'na3 kak onTuyeckas cucrema

3.6.10

Wntepdepennus cBera. KorepeHTHble MCTOUHUKH. YCIOBUS HAOIOICHUS
MaKCUMYMOB W MHUHHMYMOB B HUHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHHUKOB!

A=2m% B
MaKCHUMYMBI - ,m—O, +1, £2, £3, ..,

A=(om+1)L

MHHHMYMBI - 2 m=0, 1, £2, #3,..

3.6.11

Hudpakmus ceera. Judpakumonnas pemérka. YcIoBue HaOIIOICHUS
IJIaBHBIX MAKCUMYMOB IPHW HOPMaJIbHOM MaJ€HHUH MOHOXPOMATHYECKOTO

CBETa ¢ JUIMHOM BOJIHEI A Ha peméTKy ¢ nepuonom d:

dsinem=mA m=0, +1, +2, +3 ..

3.6.12

Jucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJIAPHO-BOJIHOBOU 1Y AJIN3M

4.1.1

I'unoresa M. ITnanka o kBantax. ®opmyna [Tnanka: E=hv

4.1.2

hc
E=hv= - =Pc
®ortonsl. JHeprus (HoToHa! .

Wmnynsce ¢poToHa:

4.1.3

®otordp¢ext. Onpithl A.I'. CtoneroBa. 3akoHbl GoTodPdeKTa

414

VYpaBHenue DitHuTeitHa 17151 poTodPdexra:

E (I)OTOHa:A Bmxo/:[a'l'E KHH Max

ECbOTOHa = hV = T ! ABLIXOI[a = hVKp = T
rac Kp ,

2
MVmax

Ekm—l max = 2 = eU3ar1

415

I[aBJ'IeHI/IC CBCTa. I[aBJ'ICHI/Ie CB€Ta Ha TMOJHOCTBIO OTPAKAIOIIYHO
IIOBEPXHOCTHh U HA MOJTHOCTBIO MOTTIOMAIOIIYIO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOICJIb aTOMa

4.2.2

[loctynatel bopa. M3nyuyenne u mnornomenue (OTOHOB NpU NeEpexojie
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aToOMa C OJTHOTO YPOBHSI SHEPTUH HA JPYTOM:

hvmn = ;_n::n :|En_Em|

4.2.3 JIuneiuaTple CIEKTPHI.
CriexTp ypOBHE 3HEPTUU aTOMa BOJIOPOJIA!
E = 13.23B
n ,n=123, ...
4.3 OU3UKA ATOMHOTI'O SAJIPA
43.1 Hyxnonnas monens siapa I'eizenOepra - MiBanenko. 3apsz sapa. MaccoBoe
yucio sapa. M3oromnsl
4.3.2 PannoakTMBHOCTD.
AX —>A _4Y +4He
Anbda-pacnan: Z 22" 2
bera-pacnan.
A ~
Drexrponnsrit B-pacniax; £ Xozenl F g
AX —>A Y+ e+ve
Tosurpounsiit B-pacnay; £ 471 1
I"amMMma-u3iyueHue
4.3.3 _L
N(t)=Ng -2 7
3aKOH paJMOaKTHBHOTO pacraja; 0
t
m(t):m) 27
ITycte M - Macca painoakTUBHOTO BemecTBa. Toraa
4.3.4 SAnepHsble peakuuu. [lenenne u cuHTE3 sep
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