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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO ypOBHS Ha YPOBHE CpEeIHEro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHON Tporpammel, npeactaBieHHbx B @I'OC COO, a takke ¢ yu€toMm deaepaabHOM
paboueii mporpaMMbl BOCIHUTAHUS M KOHILEMIMHM TpernojaBaHus ydyeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepannu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOy4aromuxcs 10-11 xmaccoB mpu oOyueHnn ux (Qus3nke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO mnojaxona. Ilporpamma no ¢usuke cooTBETCTBYET TpeOOBaHUSIM
OI'OC COO K mnIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METANpeAMETHBIM pe3yabTaTaM
o0Oy4eHHs, a TaKkXKe YYUTBIBACT HEOOXOJMMOCTh pEaJH3allMd MEXKIPEIMETHBIX CBS3€H (H3HKH C
€CTeCTBEHHO-HAYYHBIMU y4EOHBIMH IpeaMeTaMu. B Hell ompenensiroTcss OCHOBHBIC IENTM U3yUYCHUS
¢bu3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs, IUIAHHPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca
(U3HKY: INYHOCTHBIE, METAPEMETHBIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

v/ IUTaHHpyeMble pPEe3yJIbTaThl OCBOEHHs Kypca (U3HKH Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MPEMETHBIE PE3YNIbTAThI TI0 TOAaM O0yUICHUS;

v’ colepkanue yueOHoro npeamera «Pusuka» 1mo roaam o0ydeHus.

dusnka Kak Hayka O HamboJiee OOIMMX 3aKOHAaX MPUPOJBI, BBICTYINAs B KadyeCcTBE y4eOHOTO
nmpeaMeTra B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKIAJ B CHCTEMY 3HaHHH 00 OKpyXarolleM Mupe.
IkobHBINH Kypc (U3UKH — CHCTEMOOOPA3YIOIIUN ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3UYECKHEe 3aKOHBI JIeKAaT B OCHOBE NPOIIECCOB W SIBIICHWHA, W3y9aeMbIX XHUMHEH,
ounosornent, ¢uznueckoil reorpadueit U acrpoHommen. lcmonb3oBaHWEe M aKTHBHOE MPUMEHEHHE
(bU3UYECKUX 3HAHUW ONpENeseT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, TNOJYYEHHs HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMH U Jpyrux. M3ydyeHue (U3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HayyHOM KapTUHBI MHpa oOydaromwuxcs, B (opMHpOBaHHE yMEHUN NPUMEHSATh HAayUHBbI METO.
MO3HAHUS MPU BHITIOJTHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBY kypca ¢u3uku Ui ypoBHSI CpeqHEero oOmero oopa3oBaHUS MOJOXKEH psAl UICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX paslielioB (DM3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCMYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B cCOOTBETCTBUM C HeW marepuan Kypca (QU3MKA OOBEAUHEH BOKPYT
¢busnueckux teopuii. Benymum B Kypce siBnsieTcss (OpMHUpPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeArnojaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (PU3NYecKOil HayKH, OCMBICICHHUE CBS3M Pa3BUTUS (PU3MKU C pa3BUTHEM OOIECTBa, a
TaKk)Ke C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaownoti nanpasnennocmu. Kypc ¢Guszuku mpeanoiaraeT 3HAKOMCTBO C HIMPOKUM
KPYrOM TEXHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUeHHBIX TEOPHH U 3aKOHOB.

Hoess  oxonoeuzayuu  peanus3yercss TOCPEJICTBOM  BBEACHUS DJEMEHTOB  COJIEpXKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PA3BUTUEM TEXHUKHU
U TEXHOJOTHHM, a Takke OOCYXKIECHHs MpoOJeM palUMOHAIBHOTO MPUPOAOTOIb30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE cpelHero oOIiero ooOpa3oBaHUS
ABIISAIOTCS  (U3MUecKue Teopud ((HOpMUpOBaHHME TPEACTABICHUH O CTPYKType TMOCTPOCHUS
¢u3nyeckoit TeopuH, poiad (yHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJIE, TPAHULIAX PUMEHUMOCTU TEOPH, Ul ONIMCAHUS €CTECTBEHHO-HAYYHbIX



SIBJICHUH U POIIECCOB).

CuCTEeMHO-JISITEILHOCTHBIA MOAXO0M B Kypce (M3MKH pean3yeTcsl MPEekIe BCEro 3a CUér
OpraHM3aIui SKCICPUMEHTAILHON JesTenpbHOCTH oOyuatomuxcs. s 6a30BOTO YpoOBHS Kypca
(UMK — 3TO HCIOJIB30BAHHE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX JSKCIIEPUMEHTOB U
1abopaTopHBIX paboOT, KOTOPBIE B TIporpamme 1o (pu3uke 0ObeMHEHBI B 00NN CITUCOK YICHUYECKHIX
MPaKTHYEeCKUX PaboT. BeifeneHue B yka3aHHOM IepedHe JabOopaTOpHBIX pabOT, MPOBOAMMEBIX IS
KOHTPOJISI W OIEHKH, OCYIICCTBIIACTCS YyYaCTHHKAMHU OO0pa30BaTEIbHOTO TIpoIlecca HCXOAS U3
0COOCHHOCTEH TUIAaHUPOBAHUS U OCHANICHUS KabuHeTa (usuku. [Ipu 3ToM obecrieunBacTcs OBIaICHUE
0OydJaIONUMUCST YMEHHUSIMH TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(U3HYECKUX BEIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKESHHBIX THIIOTE3.

Bonpiioe BHUMaHME yAenseTcs PEIICHUIO PACYETHBIX M KA4eCTBEHHBIX 3amad. llpu 3tom s
pacUéTHBIX 3a/Jay MPUOPUTETOM SBJISIOTCS 3aa4d C SBHO 3aJaHHONH (PH3UYECKONW MOJIEIBIO,
MTO3BOJISIFOIIHME TIPUMEHSTh H3y9ICHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO pa3jelia Kypca, TaK
W WHTETPUPYS 3HAHUS W3 PAa3HBIX pa3fenioB. i1 Ka4eCTBEHHBIX 3aJa4 MPHOPUTETOM SIBIISTFOTCS
3aJlaHusl Ha OOBSICHCHHE TPOTCKaHWS (DU3MUSCKUX SBJICHHM W IPOIIECCOB B OKPYXKAIOIICH KU3HH,
TpeOyrorre BhIOOpa GU3NISCKON MOJICITH JIJISl CUTYaIlMH IMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu ®I'OC COO k maTepuanbHO-TEXHHUYECKOMY 00eCIeueHHn0
ydeOHOro mporiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHero oOmiero ooOpa3oBaHHs
JOJKEH M3YYaThCs B YCIIOBHUSX TPEIMETHOTO KaOWHETa (PU3WKH WM B YCIOBUSX MHTETPHPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO MHKIa. B kabnnere GU3uku 10HKHO OBITH HEOOX0IMMOE
nmabopatopHoe 00OpyIOBaHUE JIJIS BBINIOJIHEHUS YKAa3aHHBIX B MPOTpamMMe MO (PU3UKE yUSCHHUUICSCKHX
MPAKTUIECKUX padOT U JEMOHCTPAIMOHHOE 000pyTOBAHUE.

JleMoHCTparmoHHOE 000pyI0BaHue (POPMHUPYETCS B COOTBETCTBHH C TIPUHIIUIIOM MUHUMATBHON
JOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMe Mo (U3MKE KIIOYEBBIX
JNEeMOHCTpalMii A7 HWCCIEeNOBAaHUS H3Y4aeMbIX SIBJICHMM M TPOLECCOB, OSMIHUPUYECKHX U
(GyH1TaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 000pyIOBaHHE ISl YYEHUUYECKUX MPAKTHYCCKUX PabOT (GopMupyercs B BUIL
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJJTHOTO KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTBHI J1a0OpaTOPHOTO OOOPYAOBAaHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U LU(POBBIX MNpUOOPOB, a TakKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIe U(DPOBBIX Ja00paTOPU.

OCHOBHBIMH IEJISIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

v’ (opMUpOBaHHE HMHTEpECa M CTPEMIICHUS OOYYAKOIIUXCS K HAYYHOMY H3YYEHHIO IPHPOJIEI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

v/ pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (JOPMHUPOBAHKE UCCIIENOBATEIBCKOIO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

v (OpPMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pPe3y/bTara M3ydeHHUs OCHOB CTPOEHHS MaTepHU
1 (yHIaMEHTAIIbHBIX 3aKOHOB (PU3UKU;

v GOpMHUpOBaHHE YMEHHH OOBSICHATH SBJICHUS C MCIOJB30BAHMEM (DU3UUECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeJIbCTB;

v’ (OpMHUpOBaHKE TPEICTABICHUN O PoJid (OU3MKU IS PA3BUTHS JPYTHX ECTECTBEHHBIX HAYK,
TEXHHUKH M TEXHOJOTHI.

JlocTrkeHne THX LeNeil 00ecreynBaeTCs pelIeHneM CIEeIYIOINX 3a/1a4 B IPOLIECCe U3YYEeHUS
Kypca (pU3UKU Ha YPOBHE CPEAHEro O0IIero o0pazoBaHUs:

v’ IprHOOpETEHNE CHCTEMBI 3HAHHI 00 OOIIMX (PU3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOUAsi MEXaHUKY, MOJEKYISIPHYIO (U3HKY, DIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI acTPO(PU3UKH;

v GOpPMHUpPOBAaHHE YMEHHH INPUMEHATH TEOPETUYECKUE 3HAHMS JUIS OOBACHEHHS (PH3MIECKHX
SIBIICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



v/ 0CBOEHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 33184 C SIBHO 33/IaHHOM (HM3HUECKO MOJIEIIBIO, 3314,
M0JIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/aHUE (U3MYECKON MOMIEH, aJIeKBaTHON YCIOBHUAM
3a/1auy;

v/ noHuMaHue (PU3UYECKUX OCHOB M IPUHIIUMIOB JCHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKUX ITPOLECCOB, X BIUSHUSA HA OKPYKAIOILILYIO CPENY;

v/ OBJaJ€HHE€ METOJaMH CaMOCTOSTEILHOIO IUIAHUPOBAHUSA M  I[POBENEHHMS (PU3HUECKUX
IKCIIEPUMEHTOB, aHAJM3a W WHTEpPIpEeTanud WHOOPMALUU, OINPEACICHUS JOCTOBEPHOCTH
IIOJIy4EHHOTO PE3yJIbTaTa;

v/ co3ZaHMe YCIOBMH [JIs Da3BUTUS YMEHMH IIPOEKTHO-MCCIEI0BATENLCKON, TBOPUYECKOI
JEATEIIbHOCTH.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue yueOHoro kypca «®Puszuku» otBoautcs 136 vacoB: B 10 A kiacce — 68 gacos (2
yaca B He/IeN0) 2 yaca CIUIAaHMPOBAHO 3a cUeT OJIOUHOM mojauu yueOHOoro marepuana, B 11a kiacce —
69 yacoB (2 yaca B HEZICIIO).

B cootBercTBUM C KaneHnapHO-yueOHbIM TrpadukoM MBOVY «lllkomna Ne 26» B 10 knacce 66
4acoB — 2 Yaca JIaHO 3a c4eT OJ09HOM mogauu matepuana, B 11 kmace 69 gacos.

[Ipennaraempiii B mporpamMMe mno (u3MKe IepeueHb JIabopaTOpPHBIX PabOT U OMBITOB HOCHUT
PEKOMEH/IaTEBHBIN XapaKTep, YIUTEINb JIeIaeT BEIOOp MPOBEACHHUS JTAa00PAaTOPHBIX PaOOT U OTBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOEHHOCTEH OOYyJaromIMXcs, CIHCKAa OJKCIIEPHUMEHTAIBHBIX 3aJaHUH,
MpeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

[Ipunoxxennem k PabGodeil mporpamme sBIsSeTCS KaJleHJapHO-TEMAaTUYECKOE IIJIaHUPOBAaHHE,
cocTaBjeHHOe B cooTBeTcTBUM ¢ KanmenmapasiM yueOHbIM rpadukoM MBOVY «lllkona Ne 26» Ha 2025
— 2026 yueOnsbIii Ton 1 Pactiucannem yaeOHbIx 3ansatuii (ITpunoxenue).

Paboyas nporpamma no ¢usuke pazpaboTaHa ¢ y4eToM padoueli porpaMMbl BOCTIMTAHHUS:

N n/n | JlaTta npoBeaeHus Moaysab BOCIUTATENbHO MPOrpamMMbl
«IkoabHBII YPOK» (3alJIAHUPOBAHHbIE MEPONPUSITHSA)
1 CeHts0pb [IpoBenenue MepomnpusaATHii B pamkax Tmpoekrta «PoctoB-ropon
OyIyIIEeTro) .

-Co3anue MaTeMaTHIECKOTO cipaBouyHuKa «Harmr ropomy.
-TBopueckoe 3aganue «IIpoueHTsl B MOCH CEMbE

- 55 jer Ha3aj BIIEPBBIE B MCTOPHH OCBOEHMS KOCMHYECKOTO IIPOCTPAHCTBA
COBETCKOM KocMu4eckod craHmuend «JIyHa-16» Ha 3eMiro OBUT JTOCTaBJIEH

nyHHBIHA TPYyHT (1970)

2 OxTs6pb [IpoBenenue MeponpusAthii B pamkax Inpoekra «PocrtoB-ropon
OyIyIiero»
4 oxTs0ps 68 1T co qHS 3amycKa MepBOro UCKYCCTBEHHOTO CIYTHHKA
3emun
50 ner nHazam akamemuky A. Jl. CaxapoBy mnpucyxneHa HoOeneBckas
ripemust mupa (1975)

3 Hos6ps IIpoBenenue wMepompusaTUd B paMkax Ipoekra «PocTos-ropon
OyIyIIero»

- 55 ner Ha3zan BHOepBble B ucTOpuM Ha JIyHy JOCTaBlIEH COBETCKHM
caMoxoiHbIH ammapar «JIynoxoa-1» (1970)

- Conpmarckuii TpeyroibHHUK. TpEeyroapHUKH B OKpYXKarolleM Hac
MHpE.

4 Jlexabpb IIpoBenenue wMepompusaTuil B paMkax Ipoekra «PocToB-ropon
OyIyIIeTo:




- 24 nexabps 205 nen anrn. @usuky /1. JIxoymio

S) SIuBapp IIpoBenenue wmepompusaTuii B paMkax Ipoekra «Pocros-ropon
OyayIero» B COOTBETCTBUH C KaJICHIAPEM SKOJIOTHU:
- pelIEHME PKOJIOTUUECKUX 3a]a4
190 5ieT co BpeMeHM cOo3JaHHs OTEYECTBEHHOTO 1apoBO3a.
-Du3uka B npodeccusix.

6 deBpainb [IpoBenenne weponpusaTHd B paMKax Ipoekra «PocToB-ropon
OyIyILIero.
8 dheBpanst Jlens poccuiickoit HayKu
205 net co qHs ocHoBaHUs [leTepOyprckoro yHuBepcurera
15 depans 460 et utanbsackoMy yaeHomy I, [Mammero
115 ner co BpemeHnu ocHoBaHusi KpbIMckoil acTpo-pusnueckoin
naboparopuu
19 ¢deBpans 550 ner H. Konepauky

7 Mapt [IpoBenenne wepomnpusaTHii B paMkax Ipoekra «PocroB-ropon
OyIyIIeroy
9.mapta 90 net co nusa poxaenus FO.I'arapuna
14 mapra 145 netA. DiHIITENHY.
16 mapra 165 5er co AHS PpOXIEHUS PpOCCHUKCKOro (puszmka
A.C.TlonoBa(u3o006pen paauo)
14 mapta neHp poxxaeHus uncia [1u
20 mapra JeHb acTpOJIOTUH
23mapTa nieHb poxaenus Jlannaca (ppaHiry3ckuil MaTeMaTuk

8 Arnpenb [IpoBenenne MepomnpusATHii B pamkax Tmpoekta «PoctoB-ropon
OyIyIIero»
7 ampens IeHb POKICHUS METpa
12 ampenss - BcemupHblidi J€Hb aBUAIMM W KOCMOHABTUKH
(MexayHapoIHBIN ACHB T0JIeTa YeJIOBEKa B KOCMOC)
22 anpenst — MexxayHapoaHbIN JeHb 3eMJIn
26 ampens - [lenb mamsATH MOTUOMIMX B PajHallMOHHBIX aBapUSIX U
karactpodax (eHb  y4acCTHUKOB  JHUKBUJAIMH  IMOCIEICTBUI
paAMalMOHHBIX aBapuil M KaTtacTpod); MexayHapoAHbI JIeHb
naMsITH O YepHOOBUILCKOM KaTacTpode

9 Mait [IpoBenenue MepomnpuaThii B pamkax Impoekra «PoctoB-ropon
OyIyIIEeTro) .
4 mas nenb poxaeHus I1.YeObimena
-Co3znanue npe3eHTauii «30J10Toe CEYCHHUE»
15 mas 165 nert co nus poxaenus ¢paniysckoro ¢usuka I1. Kiopu
13 u.ua gens poxkaenus T. FOnra
19 urons 400 ner bnes Ilackanb

COILEPKAHUE OBYUEHUASA
10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOIO MIO3HAHUS
®usuka — Hayka O mpupone. HaydHble MeTonpl MO3HaHUSA OKpyXKarolero mupa. Poib
HKCTIIEPUMEHTA M TEOPUH B MIPOIEcCce O3HAHUS MPUPOJIbl. DKCIEPUMEHT B (PU3UKE.
MoaenupoBanue GpU3HMUECKUX ABJICHUN U mporeccoB. Hayunbie rumnorte3sl. @U3NUECKUe 3aKOHbI
U Teopuu. ['paHUIIbI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [I[pUHIINIT COOTBETCTBUSL.
Ponp um mecro ¢u3zuku B (QOPMHPOBAHMM COBPEMEHHOW HAy4HONW KapTHHBI MHpa, B
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MPAKTUYECKOU JIEATETbHOCTH JIFO/ICH.
Jlemoncmpayuu
Amnanorosbie ¥ IU(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIC JTATUYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe apuxeHue. OTHOCUTEIBRHOCTh MEXaHWYECKOro NBIKEeHUs. Cuctema OTCUETa.
Tpaexropus.

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAs CKOPOCTb) U  YCKOPEHHE
MaTepuajIbHON TOUYKH, MX MPOEKIMH HAa OCH CHCTeMbl KoopauHaT. ClO)KeHHuEe MepeMenieHud u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJIMHEHHOE JABWXKeHWe. ['paduku 3aBHCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaiCHHS.

KpuonuHueiiHoe nBmxeHne. J[BuxeHrne MaTepuaibHON TOYKH MO OKPYKHOCTH C IOCTOSIHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepwon m wactora oOparieHus.
[leHnTpOoCTpeMHUTENIBHOE YCKOPEHHUE.

Texnuueckne yCTpOWCTBAa W TMPAKTHUUECKOE TPUMEHEHHE: CIUIOMETp, JBIKCHHE CHapsIOB,
LIETTHBbIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHIEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmonenue aBrxeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

HamnpaneHnne cKopoCcTH Npy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHHSI MEXAY MYTAMH, NPOMJACHHBIMU TEJIOM 3a MOCIEI0BATEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBM)KEHMH C HA4aJlbHOM CKOPOCTBIO, PAaBHOM
HYIIIO.

N3yuenune nBUKEHUS LIapUKA B BA3KOM KHIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTH [Manunes. Ilepseiii 3akoH HproToHa. MHepuuambHbIE CHUCTEMBI
OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnio3unuu cuil. Bropoii 3akon HeroToHa n1s MatepuaibHON
Toukd. Tpetuil 3akoH HproTOHA /17151 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenust (moxos, ckoibxkenwus, kaueHusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKONBXEHHs W cuia TpeHus mnokos. Kosddunument tpenus. Cuna cOmpoTHBIECHHUS TpU
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarensHOE ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuilbl OTHOCHUTENIBHO OCH BpaileHus. I[lnedo cuibl. YcinoBusi paBHOBeEcHs! TBEPIOTO
Tena.

TexHuueckne yCTpoWCTBA W MPAKTUUECKOE TMPUMEHEHHE: MOAIIMIIHUKK, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX Tell.



Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Jepopmanuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TIOKOSl, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka o HaAKJIOHHOW IJIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KUHE M PE3MHOBOM 00pasiie,
OT UX Je(hOpMAIIHH.

HccenenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coOXpanenus 6 MexaHuke

Nmnynec MarepuaibHOM TOUYKM (T€la), CUCTEMbl MaTepuaibHBIX ToueK. MMIynbc cuiibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE BMKEHUE.

Pa6ora cuibl. MOMIHOCTE CHUITBI.

Kunernueckas sHeprust MarepuaibHO Touku. TeopeMa 00 N3MEHEHUN KHHETUYECKON SHEPTHUH.

[TorenumaneHas sHeprus. l[loTeHuuanbHas sHeprus ynpyro AeQOPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple W HeMOTEHUMANbHbIE CUJbl. CBsI3b pabOThl HEMOTEHLMAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPrUH.

Yupyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpPOMCTBA W NPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
IIUACTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoOTHO HEYIIPYTOro yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHMYECKOM >HEpruu Tesa Ha MpHUMepe
PacTsDKEHHs PE3UHOBOTO KIYTa.

Pasznen 3. MoJiekyasipHasi pU3UKAa U TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHbBIE TOJOXKEHHUS MOJEKYISIPHO-KMHETUYECKON TEOpUHM M HX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe naBmxkenue. Juddysus. Xapaktep ABUKEHHS U B3aUMOJCHCTBUS YaCTHUI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH M TBEPABIX Teld U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE
3TUX Mojieneil. Macca u pa3mepsl moiiekyn. Konnuectso BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Lienscust.

Mogens wupneanbHoro raza. (OCHOBHOE YpAaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONW TEOpUH
UJeanbHOTO ra3a. AOCOTIOTHAS TeMIlepaTrypa Kak Mepa CpeJHel KMHETHYECKOW PHEePTHH TEIIOBOTO
nBUKeHUs 4dactull rasa. [llkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MeHpeneeBa—
Knaneiipona. 3akon JlanbroHa. M3ompouecchl B HJI€aIbHOM Tra3e C NOCTOSHHBIM KOJMYECTBOM
BemecTBa. [ paduueckoe nmpeacTaBieHne U30MPOIIECCOB: U30TEpMa, H30X0pa, H3obapa.

Texnuueckue ycTpoHCTBa M MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JTOKa3bIBAIOLIUE JUCKPETHOE CTPOEHWE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYeCKUX COCTUHEHUM.

OnbiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mogens onbita LlTepHna.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WuIIoCTpupyoLias Ipyupoly JaBJI€HUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenne mMacchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX1y ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckas cucteMa. BHyTpeHHsIs1 SHEpTUsi TEPMOTUHAMUYECKON CUCTEMBI M CTIOCOOBI
e€ m3MmeHeHud. KommuectBo TemnoTel U paboTa. BHYTpeHHsISI SHEprusi OAHOATOMHOIO HJEaJIbHOTO
raza. Bunel Termsonepenadyn: TEIIONPOBOJHOCTb, KOHBEKLINS, M3IydyeHHUE. YJIeNbHasl TEIJIOEMKOCTh
BelecTBa. KommuecTBo TEMIOTH Npy Temionepeaaye.

[Tonatue o0 ammabGatHOM mpouecce. IlepBriii 3akoH TepMoauHAMUKH. [IprMeHeHue MmepBoro
3aKOHA TEPMOJMHAMMKH K H3ompolieccaM. ['papuueckas nHtepnperanus padoThl rasa.

Bropoii 3akon Tepmoaunamuky. HeoOGpaTUMOCTE IPOIIECCOB B MPUPO/IE.

TermoBbie MamuHbl. [IpuHIMNBL AeicTBUsS TemoBbIXx MamuH. [IpeoOpazoBaHus sHEpruu B
TerioBblX MamuHax. Kosdduuuent nonesnoro aedictBus temaoBoid Mamunbl. [{ukn KapHo u ero
KO3 (UIIMEHT MOJE3HOTO EHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TEIIIOIHEPTETHKY.

TexHuueckre yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHWE: JBUTATENIb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOMUIIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEH SHEPTHH Tejla MPH COBEPIICHUH PAOOTHI: BBUIET MPOOKH U3 OYTHIIKH
MoJ JIeHCTBHMEM CXAaTOro BO3JyXa, HarpeBaHue Hpupa B JaTyHHOW TpyOKe myTéM TpeHus
(BUIIEOIEMOHCTpAITHS ).

N3menenue BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 0 aMadaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoewvie nepexoovt

[Tapoobpa3zoBanue u KoHuaeHcanus. Mcmapenue u kumneHue. AOCOJIOTHAS UM OTHOCHUTEIbHAs
BIQXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YjaenpHas TemioTa mnapooOpa3oBaHHUs. 3aBUCUMOCTH
TeMIEPaTypbl KUIIEHUS OT JABJICHUS.

TBépnoe Tteno. Kpucrammmueckue u amopduble Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xkpucramisl. CoBpeMeHHble MaTepuaibl. [naBnenre u kpucrammzauus. Y IeiabHas TEIoTa
iaBnenus. Cyoaumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOICTBA H MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M  ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUM IMOJIYYECHHS] COBPEMEHHBIX MAaTEpHUANIOB, B TOM YHUCJIE HAHOMAaTEepUaJioB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUs KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepeHune 0OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pasnen 4. DiiekTpoanHaMuKa



Tema 1. Inekmpocmamuka

DnekTpu3alus Tes. DJIeKTpUuueckuil 3apsia. JIBa Buma siexkTpudeckux 3apsaoB. [IpoBogHuku,
JURJIEKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akon Kynona. ToueuHbll 3eKTpUUECKUI 3apsij. DJIEKTPUUECKOE
nosne. Hanpsok€HHOCTh dnexTpudeckoro mnoJid. [IpuHmMN cyneprnosunuu 3JIeKTPUYECKUX I1O0JIEH.
JIuauu HanPsSKEHHOCTH SJIEKTPUUYECKOTO TTOJISL.

Pabora cun snexrpocratideckoro mos. [lorenmuman. PaznocTs motenmuanos. [IpoBogaHukH U
JTURJICKTPUKHU B AJIEKTPOCTATHYECKOM ToJe. JuanekTpudeckast IpoOHUIIAaEMOCTb.

OnexktpoéMkocTb. KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO  KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpPOWCTBA M TNPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUUECKAsT 3alluTa, 3a3eMJICHUE dJIEKTPONpuOOpOB, KOHIACHCATOpP, KOMHUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DNEeKTPUYECKOE T0JIE 3aPsHKEHHBIX TEl.

[IpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAJM TUTACTHH, PACCTOSHUS
MEXy HUIMH B TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYHIECTBOBAHMS AJIEKTpUUECKOTO ToKa. Mctounnku Toka. Cuna
ToKa. [IocTOSTHHBII TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LETH.

DNeKTpUYECKOe CONPOTUBIICEHHE. YJEIbHOE CONpPOTHBIIEHHE BemecTBa. llocienoBatenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIIHOCTh IEKTPHUYECKOTO TOKa.

DNEeKTpOABMKYILAsA CHIA M BHYTPEHHEE CONPOTUBIICEHHE HCTOYHMKA TOKa. 3akoH Owma i
MOJTHOM (3aMKHYTOM) 3JIeKTpruIecKoi nenu. KopoTkoe 3amMpIkaHHeE.

DNEeKTpOHHAasA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS] METAJJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYeCcKUuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MIYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U TPUMECHAs MPOBOIUMOCTH MOJIYIPOBOAHUKOB. CBOICTBA p—
n-nepexoja. [loaynpoBogHIUKOBBIE TPUOOPHI.

DONeKTpUYecKUid TOK B pacTBOpax M paciulaBax dJIEKTPOJUTOB. JIEKTPOJIUTUUYECKAS
JUCCOIManus. DIEKTPOJIN3.

DOnekTpuyeckuid TOK B Ta3ax. CamMOCTOATENbHBIM M HECAMOCTOSITENbHBIA pa3psa. MoiHus.
[nazma.

TexHuueckre yCTpOWCTBa M MPaKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKAa, DJIEKTpOHArpeBaTeNbHbIE MPUOOPHI, FIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYYMHBIH AHUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJYPOBOJHUKOBBIN THO/,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSLKEHUS.

3aBUCUMOCTb  CONPOTUBIIECHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOHIAJH
MOINEPEYHOI0 CEYEHHUsl U MaTepuana.



CMeniaHHOE COeTMHEHUE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue >SIeKTpoABMKYyHIEH Ccuibl. KOpoTkoe 3aMbIKaHME TIallbBAHWMYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE DJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI POBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeIIaHHOrO COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue anexTpoaunsa.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHs B 10 Kiacce OCYyIIECTBISETCS C  Y4ETOM
COJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOJIOrMH, XUMHH, Treorpaduu 1
TEXHOJIOTUHU.

Meosicnpeomemmnule nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOT'O MO3HAHMS: SIBJICHUE,
HaydHbIH (akT, Tunotesa, ¢u3MyUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJENUPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelleHne CUCTeMbl YpaBHEHUH, JUHEWHas QyHKuus, napaboina, runepboia, Ux
rpaguk W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI M UX MPOEKIIMH HAa OCH KOOPJAWHAT, CIOKEHUE
BEKTOPOB.

buonocus: mexanmdeckoe NBMKEHHE B KUBOH npupoje, 1uddysus, ocMoc, TEmIo00MeH KUBBIX
OpraHu3MoB (BHJbl TEIUIONEpEAayH, TEIIOBOE PAaBHOBECUE), 3JEKTPUUECKUE SIBICHHUS B >KMBOMN
IIPUPOJIE.

Xumus: OUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHUE ATOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, KUAKOCTEH M ra3oB, HJIEKTPUYECKHE CBOWCTBA
METAJUIOB, IEKTPOJUTHYECKAS JUCCOLUALINS, TaIbBAHUKA.

l'eoepagus: BIaxXHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: TnpeoOpazoBaHME JIBWKEHHUH C HCIOJIB30BAaHHMEM MEXaHM3MOB, YY4€T TpEHUs B
TEXHUKE, IOIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITyJbCca B TEXHHUKE (paKeTa, BOJAOMET U
Ipyrue), JBUTaTelb BHYTPEHHErO CrOpaHus, IHapoBas TypOWHA, OBITOBOM  XOJOIWIBHUK,
KOHJULMOHEP, TEXHOJIOIMH HOJY4YEHUS] COBPEMEHHBIX MaTEpUaIOB, B TOM YHCJIE HAHOMAaTEepHalloB, U
HaHOTEXHOJIOTUH, JEKTPOCTATUYECKas 3alllUTa, 3a3€MJIEHUE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, SIEKTPOHArpEeBaTENIbHbIE IPUOOPHI, IMEKTPOOCBETUTENIbHBIE IIPUOOPHI, F'aJIbBAHHKA.

11 KIIACC

Paznea 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

[ToctostHHble MarHUTHL. B3aumopelcTBue NMOCTOSHHBIX MarHuTOB. MarHuTHoe moje. BekTop
MarHUTHOM MHAYKUMH. [IpMHIMI cymeprno3uuny MarHUTHBIX NoJied. JIMHMM MarHMTHOW MHIYKLHU.
KapTuna nuHuI MarHuTHOW MHAYKLUU NOJIS IOCTOSIHHBIX MarHUTOB.

MaruuTtHo€ 1noJje NpoBOJHUKA ¢ TOKOM. KapThHa TMHUNA MHAYKIMKA MarHUTHOTO TOJIS AJIMHHOTO
IIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHHUKA, KATyIUKH ¢ TOKOM. OmbIT Opcrena.
B3aumonelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaylp U HampaBlIeHHE. [[BIKEHME 3apsHKEHHOM 4acTHUILBI B OJHOPOJAHOM
MarHuTHoM nose. Pabota cuiel Jlopenna.

SIBneHue  JJEKTPOMAarHUTHOM  MHAYKOMHM. [loTOKk  BeKTopa  MarHUTHOM  MHAYKLUU.



DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykiuu dapanes.

BuxpeBoe »snexkrpuueckoe moje. OJIEKTPOJABIKYIIAas cujla MHAYKIMM B  IIPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENILHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABIKYIIAS CHIJIa CAMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue  ycTpolicTBA M INPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHbIE  MAarHUTHI,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU JIEMEHTAPHbBIX YaCTHLl, UHAYKLIHOHHAS I1E€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO Iy4Ka MAarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HetrictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHUTHOM MHIYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHUJIBI HMHIYKIUU OT CKOPOCTH H3MEHEHMSI MarHuTHOTO
ITOTOKA.

SIBrIeHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre MarHUTHOTO TMOJISt KaTYLIKU C TOKOM.

HccnenoBanue nefCTBUSA NOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS JIEKTPOMarHUTHOW MHIYKIIHH.

Pa3pgen 5. Kore6anust 1 BOJHBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle Koae0anus

KonebarenpHas cucrema. CBOOOIHBIE MEeXaHUYECKUE KoJsiebaHus. ["apMoHnUueckue KosjaeOaHwusl.
[Tepuon, wacrora, ammntyna u ¢asza kosnedanuid. [IpykuHHBIN MasTHUK. MaTeMaTH4eCKHil MasSTHHK.
VYpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpaienre sHepTuy Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebartenbuplii  KoHTYp. CBOOOIHBIC d3JIEKTPOMAarHUTHBIC KOJEOAHUS B HICATBHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHWYCCKUMH W 3JIEKTPOMArHUTHBIMU KOJICOAHHSIMH.
®dopmyia ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUHU B UCAUTBHOM KOJIEOATEIIBHOM KOHTYDE.

[IpencraBnenne o 3aTyxaroNUX KoJieOaHUAX. BBIHYKIEHHbIE MEXaHMYECKHE KOJICOaHUs.
Pe3onanc. BeiHyxIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHu .

[lepemennbiii Tok. CHHYCOUJAIBbHBIA IEPEMEHHBI TOK. MOIIHOCT, MEPEMEHHOIO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA M HAIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mnepenadya u  TOTPEOJICHHUE AJICKTPHUYECKOW SHEPTHH.
DKOJIOTUYECKHEe PHUCKHM TpH  MPOU3BOJACTBE  3JeKkTposHepruu. KymbTypa  ucHoib30BaHuUs
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHnueckre ycTpoWCTBa W MPAKTHYECKOE MPUMEHEHUE: JIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOTO TOKa, TMHUH JIeKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoleOaTeabHOW CUCTeMBbl (TPYKUHHBIM MM MaTeMaTHYeCKH
MasITHUK).

Habmronenue 3aTyxarommx Koie0aHmii.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcminorpaMmbl  (3aBUCHMOCTH ~ CHJIBI  TOKa W HampsDKEHUS OT  BPEMEHH)  JUIA



AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mnociaenoBaTeNbHOM COCJAMHEHMHM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTH H
KOHJIEHCATOpa.

Mogernb TUHUM 3IEKTPOIepeaayuu.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

UccnenoBanue 3aBUCHMMOCTH TIEpHOJA MAJBIX KOJIEOAHWUW Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

UccnegoBanue nmepeMEeHHOTO TOKa B LIETIH U3 TOCIEAOBATEIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazHumHbvle 60JIHbL

Mexanuveckue BOJHBI, yciaoBUs pacnpoctpaHeHus. [lepuon. CKoOpocTh pacnpoCTpaHEHHS U
uiHa BOJIHBL. [lomepeunbie U mpoaosabHbie BOJIHBL. MHTepdepeHus u nudpakius MeXaHUYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS M3Iy4eHHUS DJIEKTPOMAarHUTHBIX BOJH. Biaumuas
opueHtanusi BektopoB E, B, V B snexrpomarautHoi BosiHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpEJOMIICHUE, TOJISIPU3ALIUS, nudpakius, uHTEphEpPEeHITHSI. CkopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[Ixaa sneKTpoMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIUIIBI paANOCBA3U U TeNEeBUACHUA. Pagunonokamnus.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

Texnuueckne yCTpOWCTBA W MPAKTHUYECKOE TMPUMEHEHHE: MY3BIKAJIIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAs TMarHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paaIuoNpruéMHNK, TEICBU30P, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpaKiiuid MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYONW U YaCTOTON KOJIeOaHMil.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, MOJISIpU3aLINS,
mudpakius, HHTepQepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacnpocTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. TouyeuHbIl HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MMOKa3aTeib MPeIOMIICHUSI.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroJ MOJHOrO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CrnoxHbIil cocTaB 6eoro ceera. LBer.

Cobuparomue u paccenBaroniie JuH3bl. ToHKas nuH3a. DOKYyCHOE pacCTOSIHME M ONTHYECKas
cuiia ToHko# nuH3bl. [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U pacCerBaIONINX JTnH3ax. Popmyna
TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBUS HAOMIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HHTE€pP(EPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

HNudpakuust cBera. udpakunonHas pemérka. YCloBUe HaONIOIEHUS TJIaBHBIX MaKCUMyMOB
MIPH MMaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Honspu3zanus ceera.

Texnuueckre yCTpOHCTBA M MpaKTUYECKOE TPUMEHEHWE: OYKHW, JIyna, (oToammapar,



MPOEKIIMOHHBIA amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS peméTKa,
TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U MpesloMiieHre cBeTa. OnTuyeckue mpudophl.

[TonmHoe BHYTpeHHee oTpakeHne. MoJiesib CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.

Moienu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne naTepdepeHym cBera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TosmydeHune creKkTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habnronenue nonsipusaiu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

W3mepeHune mokasaress IpeToMIICHHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Paznea 6. OcHOBBI celIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl TPUMEHMMOCTH KJacCMYeCKOM MexaHuku. [locTymarsl crnenuanbHOW TEOpUH
OTHOCHTEIILHOCTH: WHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyme, IPUHITUIT OTHOCUTEIHHOCTH
DUHIITENWHA.
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIICHNE JUTHHBI.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPTrUE U UMITYJIbCOM PESTUBUCTCKON YaCTHUIIbI. DHEPTUsl MOKOSL.

Pa3znea 7. KBanTtoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBs3M 3HEpruM (POTOHA C €ro YaCTOTOW. DHEPrusi U HUMITYIIHC
¢dhoToHa.

OtkpeiTe U uccienoBanune Gororddexra. Onbitel A. I'. CroneroBa. 3akoHbl doTodddekra.
VYpasuenue DitHmreitHa 1 potodddekra. «KpacHas rpanuna» Gorodddekra.

JaBnenue cBeta. Onbitel [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

Texnuueckne ycTpolicTBa W MpakTHUYECKOe NpUMEHeHue: (oTodaeMeHT, (HOTOJATUHK,
coJIHe4Has OaTapesi, CBETOHO/I.

Jlemoncmpayuu

@013 eKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiThl Pesepdopna mo paccesnuro o -uactuil. [InanerapHas moaens
atoma. [loctynatel bopa. M3nydenue u nornouieHue (JOTOHOB MPHU MEPEXOJIE aTOMa C OJHOTO YPOBHS
SHEpruu Ha apyroil. Buasl cnektpoB. CHeKTp ypOBHEHN 3HEPTrUU aTOMa BOJIOPOIA.

BonnoBsble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaau3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

Texnudeckue ycTpoiicTBa U MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHau3 (CIEKTPOCKOT),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.



Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habnronenue muHeHYaThIX CIEKTPOB M3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomul

Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, J10Ka3bIBAIOLME CIOXKHOCTh CTPOCHUS sA1apa. OTKpHITHE PaJUOAaKTUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeaenseHnto cocTaBa pafuoakTUBHOTO u3mydenns. CoiicTBa anbga-, 6era-,
ramMma-usiydeHus. BiusiHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpbiTHe npoTOHa W HeWTpoHa. HyknonHas mozens sinpa [eiisenOepra—lBanenko. 3apsn
sanpa. MaccoBoe uncio sapa. M3oromnst.

Anbda-pacniaz. DJNEKTPOHHBIH U TMO3UTPOHHBIM Oera-pacnan. [‘amma-uznydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DOHeprus cBs3U HYKJIOHOB B sifpe. AnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHblie peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosaepublii cunte3. [IpobnemMbl 1 NEPCIEKTUBBI SIIEPHON SHEPreTHKU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU.

OneMeHTapHbIe YacThlbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HaOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHI.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoi KapTHHBI MHpa.

Texnuueckne ycTpoiicTBa M MpakTHYECKOE TNPUMEHEHHWe: J03uMeTp, Kamepa Buinbcona,
SIEPHBIN peakTop, aToMHast OomoOa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Oransl pa3BUTHS acTpoHOMUM. [IpHUKITaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro ne6a. CosBe3usi, spkue 3BE3/bl, IIIAHEThI, UX BUIUMOE JBH)KCHHUE.

Conneynas cucrtema.

Counie. ConmHeuHast akTUBHOCTh. Mlctounuk sHeprun CoiHua v 3BE3/. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTUKU. JlMarpamMmma «CHEKTPaJbHBIA  KJIacC — CBETUMOCTb». 3BE3Abl  TIJIABHOU
MIOCJIEI0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3]1 IJIABHOM MOCIIEA0BATEIIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE IPEACTABICHUS O MPOUCX0XKACHUH U 3BoMtonnu ConHia
U 3BE31. DTallbl )KU3HU 3BE31.

Muneunsiii Ilyte — nHama [Manmaktuka. Ilonmoxxenne m nBuwxkenue Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE IbIPHI B sApax rajJakTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBa. PeIMKTOBOE U3IIydeHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménusie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabniooernus

Habmtonenust HeBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHHEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS
OTIpeJieNieHUs] TOJIOKEHHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3JHS
CeBepHOro nojymapus u ipKue 3BE3/IbI.

HaGnronenus B Teneckon Jlynsl, nmiuaner, Mneusnoro Ilyru.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3uKM U acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMATBHON U ITUYECKOU
cepax NesATEIBHOCTH YeIOBEKa, pOJib M MECTO (U3UKH M aCTPOHOMHH B COBPEMEHHOW HaydHOMH
KapTHUHE MUpA, Pojb GU3NYECKON Teopuu B (JOPMUPOBAHUU MPEICTABICHUN O (PU3MUECKON KapTHHE



MHUpPa, MeCTO (HU3MYECKOW KapTUHBI MHUpPa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O TPUPOJIE.

MexnpeameTrHble CBSI3U

N3ydyenne kypca ¢usuku 0azoBoro ypoBHsS B 11 Kimacce OCyIIeCTBISETCS C  y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHH, Teorpaduu u
TEXHOJIOTUHU.

Meoicnpeomemnule nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
HAy4YHbIH (hakT, THMoTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE, AIKCIIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHUCTEMbl YypPaBHEHWH, TPUTOHOMETpUYECKHe (YHKIHMU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPBI U MX MPOEKLIUU
Ha OCH KOOP/JMHAT, CJI0KEHHE BEKTOPOB, MPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIUH, IPU3HAKY 1101001
TPEYroJbHUKOB, OIIPe/IeIeHHE III0LaAN IUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B JKUBOW MpHUpoOJE, KojeOaTelbHbIE IBUKEHHS B JKUBOUN
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palalluy Ha KUBbIE OPraHU3MBbl.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJ, KpUCTAJIIMUECKass CTPYKTYypa TBEPIBIX Tell, MEXaHU3MbI
00pa3oBaHUs KPUCTATUINYECKOMN PEIETKH, CIEKTPAIbHBIM aHAIN3.

l'eoepagpua: MarHUTHbIE TOJIOCA 3€MJIM, 3alleKH MAarHuTHBIX pyl, (OTOChEMKAa 3EMHOMN
MMOBEPXHOCTHU, IPEICKA3aHNE 3EeMIIETPSICEHUH.

Texnonocus: IVMHUM DJEKTpoIepenad, TEeHepaTop IEePeMEHHOI0 TOKa, 3JIEKTPOJBUTATEb,
UHIYKIMOHHAs Te4yb, pajgap, paauONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIET'O OEPA3OBAHUSA (BA30OBBII YPOBEHbD)

OcBoenue yue6HOrO npeamera «®du3nkay Ha ypoBHE cpefHero oobuiero oopasoBanus (6a30BblIi
YPOBEHb) JIOJDKHO OOECIIEYHUTh JIOCTHKECHHE CICIYIOIIMX JIMYHOCTHBIX, METAlpPEAMETHBIX |
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHS y4eOHOro mnpeamera «®Du3ukay IOJHKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTh OOyYalOmMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JINYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAllMH, MO3UTHUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KU3HCHHOTO
OTIBITAa W OMBITA JICATEIHPHOCTH B TIPOIECCE PEATH3AIMU OCHOBHBIX HAMPABJICHHWA BOCIHTATEIHHON
NEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIUU 00yUAIONIEroCs KaKk aKTUBHOTO W OTBETCTBECHHOTO
YJieHa POCCUICKOTO OOIIEeCTBa,

MPUHATHEC TPAJAUIMOHHBIX  OOIIEYEIIOBEYSCKHX TYMAHHUCTHUECKUX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATSIIBHOCTh B HHTEpecax TIPa)JTaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aHMOJICHCTBOBATH C COIMAIBHBIMU HHCTHTYTAMH B COOTBETCTBHHU C MX (DYHKITUIMHU H
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOLIEHHE K rOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHUSIM POCCUMCKHUX YUYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHUPYACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, IPUCYILErO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepam mpodecCHoHaIbHOM NESTENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢bu3MKOM W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HaHHBIA BBIOOP Oyaymiedl mnpodeccun u
peain30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa3oBaHMIO B oOnacTé (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KYABTYpPBHI, OCO3HAHME TIJIOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKpYXKAIOUIEH cpele Ha OCHOBE 3HAHUSA Ielei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHe OmbITa ACITeTbHOCTH JKOJOTHYECKOW HAIMPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HAHUI TI0 PHU3UKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS



¢bu3nveckoil HayKu;
OCO3HAHHE IEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh B TIpoLiecce H3Yy4eHHsS (DU3UKU
OCYIIECTBIISITh MPOCKTHYIO U HCCIIC0BATEIBCKYIO ACATEIILHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble 1oruyeckue neiicTBus:

CaMOCTOSATENIEHO  ()OPMYIHPOBATh M aKTyaIM3upoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH EJIN NEeSTSILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTSPUH UX JTOCTIDKCHUS,

BBIABJIATH 3aKOHOMCPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I'-I€CKI/IX SIBJICHUAX,

pa3pabaThiBaTh IUIaH pEHIEHUs MPOOJIeMbl ¢ YYETOM aHajiu3a MMEIONIUXCS MaTepUATbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B JACATCIBHOCTb, OLICHUBATHL COOTBETCTBUC pPE3YJILTATOB 1LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B  YCIOBUSAX PpEaJbHOrO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3BUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUN JKU3HCHHBIX HpO6J'IeM.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

BJIaACTH Hﬁy‘—lHOfI TepMI/IHOJIOFPleﬁ, KIIFOYECBBIMU ITOHATHUIMU U METOJaMN q)HSquCKOfI HAYyKH,

BJIaJIETh HaBbIKAaMU y4eOHO-UCCIIEIOBATENBCKOM U MMPOEKTHOM ATEIbHOCTH B 001acTu (DU3UKH,
CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSITETHHOMY TIOMCKY METOJIOB pelIeHHs 3a1a9 (Pu3nIecKoro
COJACpIKaHUA, NPUMECHCHUIO PA3JIMYHbIX METOJOB ITO3HAHMA,

BIIAJCTh BUJAMHM JESITEIbHOCTH IO TOJYYEHUI0 HOBOTO 3HAHMs, €ro HHTepIpeTauy,
MpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHBIX y4EOHBIX CUTYaI[USX, B TOM YHUCIE MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB B 0071aCTH (DU3HUKH;

BBISIBJISITH IPUUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3ajjauy, BbIJABUIaTh TUIOTE3Y €€
pelIeHUs, HaXOOUTh apryMEHTBl JUIsl JI0OKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3aJaBaTh MapameTphl U
KPUTEPUHU PEILIECHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 3a]laul PEe3yJIbTaThl, KPUTUUECKH OLIEHUBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIE 3a/aud B 0Opa3oBaTENbHOW NESATENHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEACSATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]1a4u, IOMYCKAIOININE ATbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIaIETh HABBIKaMU MOJTydyeHUs] HHPopMaluu GU3NIECKOT0 COACpKAHUS U3 UICTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MOWCK, aHAIM3, CUCTEMATH3alMI0 W HWHTEPIPETALUIO
nH(MOPMALIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJIb30BaTh CPENCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a/lad C coOiroeHueM TpeboBaHUMH
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCcoCOepeKeH s, MPABOBbIX U ATHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

CO37aBaTh TEKCTHI (PM3UYECKOTO COACPIKAHMsSI B Pa3IMUHBIX (opMarax ¢ y4d€TOM Ha3HaueHUs
uHpopMallud ¥ 1ENeBOM ayIuTOpUH, BBIOMpas ONTUMANBHYIO (OpMY TMPEICTaBICHHUS U
BHU3yaTH3aI1H.



KoMMmyHuKkaTHBHbBIe YHHBepcaibHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJIICTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U HHIUBUAYaTbHON pabOTHI;

BBIOMpAaTh TEMAaTHKy M METOJIbl COBMECTHBIX ICUCTBUH C y4ETOM OONMX HWHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUMATD 1I€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH JEHCTBUS 1O
€€ JNOCTH)KEHMIO: COCTaBIATh IUIAH JEHCTBHM, pacHpeneisaTh pOiM ¢ y4ETOM MHEHHMM y4aCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHUBATh KAa4eCTBO CBOETO BKJAJa M KAKIOrO YYaCTHHKA KOMAaHIbI B OOMIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IIPOEKTHI, OIIEHMBAThb MWJIEM C TMO3ULUM HOBU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYalMsIX, MPOSIBISTH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszauus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TIO3HABATENBHYIO JICATENFHOCTh B 00JMacTH (UMK |
ACTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCJIBHO COCTAaBJIATh IUIAH pENICHHs PAcYETHBIX M KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKON PabOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH H
MPEIIOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTh Ha ce0sg OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MTPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (DOPMHUPOBAHUIO UM MPOSIBICHUIO APYAULMU B 00JIacTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIQJIETh HABbIKAMHU TMO3HABATEIbHOU peQieKCHH KaK OCO3HAHMS COBEpLIAeMbIX IEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPHUEMBI peIeKCUU ISl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIN3E PE3Y/IbTaTOB JACSTENLHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpouecce gocTukeHHs] TUYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO (PU3UKE IS
YpOBHSI cpeiHero oOmiero oOpa3oBaHHs Yy OOYYArOIIMXCS COBEPIIEHCTBYETCS SMOIMOHANBHBIN
MHTEJUIEKT, Ipeanoiararomui chopMUPOBAHHOCTD:

CaMOCO3HAHHs, BKIIIOYAIONIET0 CHOCOOHOCTh TOHHMMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHHE, CIOCOOHOCTh agalTHPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHSIM U TIPOSBISTH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIOUYAIOIIEH CTpEMJICHHE K JOCTH)KCHUIO LIETTU U YCIIEXY, OMTUMHU3M,



MHHULMATUBHOCTb, YMEHUE JCUCTBOBATH UCXOI U3 CBOMX BO3MOKHOCTEH;
OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEIKUBAHHMIO;
COLIMAIBHBIX HABBIKOB, BKIJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaUBATh OTHOLICHHUS C APYTUMH
JIOAbMU, 3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3peIIaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenus B 10 kJacce NpeaMETHbIE pe3yidbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIIUXCS YMEHUN:

JEMOHCTPUPOBATh Ha MPUMEPAX Poib W MecTo (Gu3umku B (HOPMHPOBAHWUU COBPEMECHHOMN
HAay4YHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B IPAKTUYECKOU
NIeSATEIILHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJENeH: MarepuaibHas TOYKa,
MHEepLMaNbHAs cucTeMa OTcuéTa, abCOIIOTHO TBEPIOE TENO, UCAIbHBIN Ia3, MOJIEIN CTPOSHUS I'a30B,
KUJKOCTEN U TBEPBIX TEJ, TOUCUHBIN JEKTPUUCCKUN 3apsil IPU pelieHnr (PU3NIecKux 3aad;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH CTPOCHUS BELIECTBA M AJIEKTPOJMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHUE, CBOOOIHOE Ma/ieHue Tell, JBUKEHHUE M0 OKPY>KHOCTH,
WHEPIUs, B3auMoecTBue Te, nuddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUIKOCTEN U TBEPABIX
TeJl, U3MEeHeHHe o0béMa Tel NpU HarpeBaHuu (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, UCIapeHUe,
KOHJEHCAlMs, IUIABJICHUE, KPUCTAJIM3AlUs, KUIEHUE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE IABJICHUS
raza IpU €ro HarpeBaHUM B 3aKPBITOM COCYyZE€, CBS3b MEXKIy IapaMeTpaMH COCTOSIHMS ras3a B
M30IIPOLECCaX, MEKTPU3ALHNS TeJl, B3AMMOICHCTBUE 3apsAI0B;

OTHCHIBaTh MEXaHUYECKOE JIBM)KEHUE, MCTIONb3Ys (DPM3MUYECKUE BEIUYUHBI: KOOpJAMHATA, MYTh,
IepeMenIeHue, CKOpOCTh, YCKOPEHHE, Macca Tena, CHJla, MMILYJIbC Tela, KMHETHYeCKas SHEeprus,
MOTEHIIMATbHAS JHEpPrusi, MeXaHudeckas paboTa, MEXaHMuYecKas MOIIHOCTh; IMPH ONHCAHUU
MPaBUWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUECHUS U €IUHUIIBL,
HAXOJUTh (OPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMU;

OMKCHIBAaTh U3y4EHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIEC SIBJICHUSA, UCHOJB3Ys GU3NYECKUE
BEJINYMHBL: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPEeAHsAss KMHETHYECKash SHEPrusl XaOTHYECKOTO JBHXKECHHS
MOJIEKYJI, CPEIHEKBAJIPAaTUYHASI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHs,
pabora rasza, KO3QQUIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOTO JIBUraTelis; MPHU OMHCAHWU IPABUIIBHO
TPakToOBaTh (PU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS W €OUHHIIbI, HAXOIWUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTHMMH BEIMYMHAM;

ONMCBIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMICTBA BEIIECTBA W DJIEKTPUUYECKUE SIBJICHUS
(mporieccbl), UCHONB3Ys (PU3UUECKHE BETUYMHBI: OSJICKTPUUYECKUU 3apsil, SJICKTPUUYECKOE IIOJIe,
HaIpsHKEHHOCTD M0JIS, NOTEHIMANl, Pa3HOCTh NOTEHLMAJIOB; MPHU OMHUCAHUM IPAaBUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCIOJIb3yEeMbIX BEIWYHH, UX 0003HAYCHHS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAOIIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMU;

aHAJIM3UPOBATh (DU3UYECKUE TPOLIECChl U SIBICHUS, HUCIHOJB3Ys (U3MYECKUE 3aKOHBI U
NPUHIMIBL: 3aKkOH BceMupHoro tsaroteHus, I, II w III 3axkonsl HberoToHa, 3aKkoH coxpaHeHHUs
MEXaHUYECKOM SHEPruH, 3aKOH COXPAHEHUS HUMIYJIbCa, MPUHLHUI CYNEPHO3ULMH CHJ, MPUHLMUII
PaBHOIPaBUsl MHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHUS
BEILIECTBA, F'a30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUUYECKOW PHEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYH C
abCOTIOTHON TeMIIepaTypoid, MEpBBI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHHUS JIIEKTPHUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3ToM pa3inyaTh CIOBECHYI0 (GOPMYIUPOBKY 3aKOHA, €M0 MaTeMaTH4eCKOe
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH, OCHOBHBIE MPHUHIUIBI JCHCTBHS MAIlUH, MPUOOPOB M TEXHUYECKUX YCTPOMHCTB;
pa3nuyaTth yCIOBUS UX OE30MMaCHOTO MCIOIh30BaHUSI B IIOBCETHEBHOM KHU3HU;

BBITIONHATh OKCIEPUMEHTHI 10 UCCIENOBaHHIO (PU3UYECKHX SBICHUM M TPOIECCOB C
WCIOJIb30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, pH 3TOM (OpMYIHpPOBAThH MpodieMy/3aaady u



TUNOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIUIOKEHHOTO O0O0pYIOBaHHS,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOBI;

OCYIICCTBJIATL MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)H3PI‘IGCKPIX BCJIMYMH, IIPU 3TOM BLI6I/IpaTB
ONTUMAJIBHBEIN CIIOCO0O HU3MCPCHHUA W HCIIOJB30BATh U3BCCTHBIC MCTO/JblI OLICHKU HOFpeHIHOCTeﬁ
U3MEPEHUN;

HCCIICA0BAaTh 3aBUCUMOCTU MCEXKIY C];)I/IBI/I‘-IGCKI/IMI/I BCIIMYMHAMU C MCIIOJIb30BAHUCM IIPAMBIX
M3MEPEHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3yIbTaThl IOJyYCHHON
3aBUCUMOCTH (1)I/I3I/I'-I€CKI/IX BCJIIMYHUH B BHUJIC Ta6JII/III u I‘pa(l)I/IKOB, ACJIaTh BBIBOJbI IO PE3yJIbTaTaM
WCCIICIOBAHUS;

coOoIaTh mpaBmiia 0e30MacHOro TPyJa MPU MPOBEICHUH HCCIECAOBAHUI B paMKax y4eOHOTO
OKCTIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOH W TMPOEKTHOW JEATENIFHOCTH C HCIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIE 3a[aud C SBHO 3aJlaHHOW (DPM3UYECKON MOJENbI0, UCTIONB3YS (PH3HUECKUEe
3aKOHBI U IPUHUOMWIILI, HA OCHOBC aHaJIM3a YCJIOBHA 3aia4un BI)I6I/IpaTI> (1)I/ISI/I‘I€CKYIO MOJ€IJIb, BBIACIATH
¢dbuzuveckue BEeTUYUHBI U (POpPMYIbI, HEOOXOIUMBbIE JUIsi €€ pelieHUs, MPOBOIUTH pPacu€Tbl M
OLCHUBATh PCAJIbHOCTD MMOJTYUCHHOI'O 3HAYCHU A (1)H3H‘I€CKOI>'I BCIINYHNHDBI,

peiiatb KadYCCTBCHHBIC 3aaa4du: BBICTpauWBaTb JIOTUYCCKHU HCIOPOTHUBOPCUYHMBYIO MLCIIOYKY
pPacCy>XKJIEHUH ¢ OTTOPOY Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BaTh NIpH PCIHICHUHA y’—Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTUN HJIA
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlUUd W MPEJICTaBICHHUsS Y4eOHOM M HAy4yHO-MOMYJISAPHOMN
I/IHCbOpMaIII/II/I, HOJ'Iy'—IGHHOfI 13 PA3IMYHBIX HCTOYHHWKOB, KPUTUUCCKH AHAIMU3HWPOBATH IIOJIYyHacMYIO
nH(pOpMaLHIO;

MIPUBOJIUTEH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

HCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM >KM3HM UIsl OoOecrieueHust
0€30MacHOCTH TpU OOpamieHUH ¢ NpuOOpaMU M TEXHUUYECKUMH YCTPONCTBAMU, IJIi COXpaHEHHS
3I0pPOBbS U COONIOACHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaIoIIel cpee;

paboTaTh B TpyIIe C BHIINOJHEHHEM Pa3IMYHbIX COLMANBHBIX pPOJEH, MIaHUPOBaTh PabOTy
TPYIIIbI, PalMOHATIBHO PACHpENeNiaTh 00S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAHJIAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHMBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYIIbl B pEHICHHE
paccMaTrpuBaeMoil mpoOIeMbl.

K konny oOyuenuss B 11 kiiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIONINXCS YMEHHI:

JEMOHCTPUPOBaTh Ha MpUMEPax pojb U MecTo (u3umku B (HOPMHUPOBAHMM COBPEMEHHOMN
HAyYHOM KapTHHBI MHUpa, B PA3BUTHUU COBPEMEHHOW TEXHUKM M TEXHOJOTUH, B MPaKTHUYECKON
JeSITeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YUYUTHIBATh  TPAHULIBI  MPUMEHEHUS  M3YyYCHHBIX  (PU3UYECKHX  MOJEJTeH:  TOYEeUHBIH
AIIEKTPUYECKHI 3apsl, JIyd CBETa, TOUCYHBIN HCTOYHHUK CBETA, sJCpHAs MOJENb aroMa, HYKJIOHHAas
MOJIeNIb aTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4;

pacrno3HaBaTh (PU3UYECKHE SBIEHUS (MPOLIECChI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH M KBAHTOBOW (PM3UKHU: SJIEKTpUYECKass MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHAYKIUS,
JeCTBHE MarHUTHOTO TIONST Ha TMPOBOJHUK C TOKOM M ABIKYIIUHCS 3apsl, 3JIEKTPOMarHUTHBIC
KoiebaHWs M BOJIHBL, MpPSAMOJMHENHOE paclpoCTpaHEeHHE CBeTa, OTPAXEHUE, MpPEeIOMIICHHE,
uHTephepeHIys, AMdpakuus U MoJIIpU3alMsl CBeTa, AUCIEpCust cBeTa, (GOTOTEKTPHUECKUIl FPPeKT
(poToadpdexT), cBeToBOe MAaBiIeHHME, BO3HMKHOBEHHE JIMHEWYaToOro CIIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJIlOaKTUBHOCTH;

ONMKCBHIBATH M3y4YEHHBIE CBOWCTBAa BeEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO TPOBOAMMOCTD PA3IMYHBIX Cpel) U DJICKTPOMATrHUTHBIE SIBJICHHS (IIPOLECCHI),
UCTOJb3Yys (pru3nyecKkue BENUYMHBI: NEKTPUUECKUI 3apsijl, CHila TOKa, HJIEKTPUUYECKOe HaNpsHKEHUE,
AIIEKTPUYECKOE COTMPOTHBIIEHUE, PAa3HOCTh MOTEHLMANIOB, 3JEKTPOJBMKYIIAS CHia, paboTa TOKa,



UHIYKLAS MarHUTHOTO Mouisl, cuia Amiepa, cwia JlopeHua, MHIYKTHBHOCTb KaTYIIKH, SHEPrus
AIIEKTPUYECKOTO0 M MAarHUTHOTO TOJICH, MEepHOJ M YacToTa KoJIeOaHUH B KojeOaTeIbHOM KOHTYpE,
3apsii M cWJa TOKa B TIPOIECCE TapMOHHMYECKMX JJIEKTPOMArHUTHBIX KojeOaHuid, (OKycHOE
paccTosiHMe M ONTHYECKas CHJIa JIMH3BI, IPH OMMCAHUU MPABHJIBLHO TPAKTOBATH (PU3MUYECKHIA CMBICI
WCTIOJIb3yEMBIX BEIMYUH, UX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMH BEJTHUYNHAMH,

ONMCHIBATh M3yYCHHbIE KBAHTOBBIEC SIBJICHHS U MPOLECCHI, UCIOJIB3YSI (PU3NUECKHE BEITUUYMHBI:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPTUS U UMMYIbC (POTOHa,
IepHoJl TOJypacnajia, SHEprusi CBA3M AaTOMHBIX sIep, HPU OMNMCAHUU IPABUIIBHO TPAKTOBATH
(GU3NYEeCKU CMBICT HCIIOJIB3YEMbIX BEIMYUH, MX 0003HAUEHHUS M EIWHHIBI, YKa3bIBaTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMUYMHY C JAPYTMMHU BEJIMYMHAMHU, BBIYMUCIATH 3HAYEHHE
(hbU3UYECKON BEITUYHMHBL;

aHAJIM3UPOBaTh (PU3UYECKUE TMPOLIECChl U SIBICHUS, HCIOJIBb3YS (U3HUECKUE 3aKOHbI U
NpUHIMIBL: 3aKoH OMa, 3aKOHBI MOCJIEOBATEIBLHOIO U MapajlIeIbHOTO COEJUHEHMS MPOBOJIHUKOB,
3akoH  Jlxoyns—JleHna, 3aKOH  3JEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH  MPSMOJUHEHHOro
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI IPEJIOMIJIEHUS CBETA, YpaBHEHHE
OiHmTeHa Ans QoTo3ddexra, 3aKOH COXpaHEHMs] IHEPIHM, 3aKOH COXPAHEHHUs HMIIYJbCa, 3aKOH
COXPaHEHHUs DJIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHHs] MAacCOBOI0O 4HMcia, MocTynarsl bopa, 3akoH
paZMoOaKTUBHOTO pachajga, Mpd STOM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKoHa, €ro
MaTeMaTH4eCKOe BbIpaXXEHHE U YCIOBHS (IpaHuLlbl, 0071acTH) IPUMEHUMOCTH;

OTpEeNATh HalpaBlI€HUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuisl Jlopenna;

CTPOWTDH U OTTUCHIBATH U300pKEHHE, CO3/ITaBAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBIMOJIHATh 3KCIIEPUMEHTHl IO HCCIEAOBAHMIO (PU3MUYECKUX SBIEHUH M IPOLECCOB C
UCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI: IpU 3TOM (OpMyIupoBaTh npolieMy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pyI0BaHMS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYILIECTBIIATh MPSAMbIE U KOCBEHHbIE U3MEpPEHUs (PU3MUECKMX BEJIMYMH, NIPH ITOM BBIOMpATh
ONTUMAJIBHBIA CHOCOO H3MEPEHHs U HCHOJb30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPELIHOCTEN
HU3MEPEHMUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYHMH C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM: IpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJIE TaOJIHI U Tpa(UKOB, A€IaTh BBIBOBI 10 pe3ybTaTaM HCCIECI0BaHHUS;

coOuroaTh npaBuiia 0€30MacHOro TpyJa IpU MPOBEICHUM UCCIECAOBAHUM B paMKax yd4eOHOIro
JKCIEPUMEHTA, Y4eOHO-MCCIEeOBATENbCKOM M IPOEKTHOW JEATENIBHOCTH C  MCHOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1abOPaTOPHOI0 000PYAOBAHUS;

pemaTh pacuéTHbIC 3aJaud C SBHO 3a/JlaHHON (U3UYECKOM MOJeNbo, UCTONb3Ys (pu3nueckue
3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aul BBIOMpATh (PU3HMUECKYIO MOJIEIb, BBIIENIATh
¢u3nyeckue BEIMYMHBI U (QOPMYJbl, HEOOXOIUMBIE Ul €€ pelleHHs, MPOBOJUTH pPACUYETBl U
OLIEHUBATh PEATLHOCTH MOJy4EHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelaTb KauyeCTBEHHbIE 3a/auM: BbICTpaUBaTh JIOTMYECKHM HENPOTUBOPEUUBYIO LIEMOYKY
paccyXJeHUi ¢ ONOpOi Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

HCIOJb30BaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MIOKMCKA, CTPYKTYpUPOBAHUS, MHTEpHpETalMM W TNpeACTaBlIeHUs y4eOHOW W HaydyHO-TIOMYJISPHOM
uH(pOpMAaIMY, MOJYYEHHOH W3 pa3IUYHBIX MCTOYHHUKOB, KPUTHUYECKH aHAJIM3UPOBAThH IOJIYyYaeMYIO
HUH(pOpMaIINIO;

OOBSICHATh NPUHLMIMBI JACUCTBUS MAallUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

MIPUBOANUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KM3HU Uil O0OeCeueHHs



0€30MacHOCTH TpHU OOpamieHHH C TpHOOpaMU M TEXHHUYECKHUMH YCTPOWCTBAMH, JUISI COXpPaHEHUS
3JI0POBBSI U COOJIFOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH Cpe/ie;

paboTare B Tpynme C BBINOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX pOJICH, IIaHUPOBaTh padboTy
Ipyibl, paluoOHAJIBHO PaCHpCacCiiiaTh O6$I3aHHOCTI/I " IUIaHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX
CUTyalludX, aJICKBATHO OLCHUBATH BKJIAJA KaXAOIr0 HW3 YUYACTHHUKOB TIpylIbl B PCIICHUC
paccMaTrpuBaeMoi MpooOIeMBl.



TEMATHYECKOE IINTAHUPOBAHUEYPOKOB ®U3UKHA B 10 KJTACCE

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3/ieJioB M TeM MPOrPaMMbI Konrtpoasubie | TIpakTHdecKue (undpposbie)
Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
bubnnoreka HOK
11 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHNUS 2 httos://m. edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubnnoreka HOK
21 Kinevatitia ° https://m.edsoo.ru/7f41bf72
bubnmoreka [HOK
22 Jlmamitia ! https://m.edso0.ru/7f41bf72
bubnmoreka [HOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMMUKA
. bubnuoTeka LHOK
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOpUHN 9 1 httos://m.edsoo.ru/7f41bf72
bubnuoTeka [HOK
32 OCHOBEI TEPMOAMHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHpie cocTosiHHMs BemiecTBa. Da30BbIe 5 bubnuoreka I[IOK
' ePEXO0 bl https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 OneKTpocTaThKa 10 1 1 bubnuoreka I[HOK



https://m.edsoo.ru/7f41bf72
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IlocTosiHHBIM  3yIeKTpUYeCKU TOK. Toku

B

Bbubnuoreka HOK

4.2 pasIMYHbBIX Cpeaax 10 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



https://m.edsoo.ru/7f41bf72
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TEMATHYECKOE IINTAHUPOBAHUEYPOKOB ®U3UKHA B 11 KJIACCE

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | HaummeHoBaHUe pa3/1eJiOB H T€M MPOTrPaMMbI Kourtpoasubie  TIpakTHYecKHe (unponrie)
Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznea 1. 9JIEKTPOJANHAMUKA
bubnnoreka HOK
11 MaruautHoe nose. DIeKTpOMarHuTHas MHIYKIUS 11 1 3 httos://m. eds00.ru/7fA1c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnnoreka HOK
2.1 MexaHn4yecKue 1 3JeKTpOMarHUTHbIE KOJIeOaHUs 9 1 https://m.edsoo.ru/7f41c97c
bubnmoreka I[HOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 httos://m. eds00.ru/7fA1c97c
bubnuoreka IHOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
. bubnuoteka LHOK
3.1 OCHOBBI CHIEITUATBHOW TEOPHH OTHOCUTEIIBHOCTH 4 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
N bubnuoTeka LHOK
4.1 DNeMEeHTbl KBAHTOBOU ONITUKH 6 https://m.edsoo.ru/7fA1c97c
bubnuoreka HOK
42 Crpocie atoma 4 https://m.edsoo.ru/7f41c97¢
4.3 AToMHOE A1pO 5 bubnuoreka I[HOK



https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 15
Paznea 5. 9JIEMEHTbI ACTPOHOMUU U ACTPO®U3UKHN
bubnnoreka HOK
5.1
DeMeHTBl aCTPOHOMHH U aCTPO(PU3UKU 7 htts://m.edso0.ru/7f41697¢
Hroro no pazneny 7
Pazgen 6. OGOBIAIOILIEE IOBTOPEHUE
bubnnoreka HOK
A
0 Obobuaromee nosroperiie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE INMTIAHUPOBAHMUE 110 ®U3UKE 10 KJIACCA

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue o op
n/n Bcero H3yYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 dusuka — Hayka o npupozae. Haydnbie 1 01.09.2025 | Bubnmoreka LHOK
METO/IbI TO3HAHUA OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Pone um Mecto dusukn B popMupoBaHUU 04.09.2025
2 COBPEMEHHOM H(i) HOU Kaq)TI/II)HI)IpMI/I a, B 1 Bubnroreka HOK
P . e P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETLHOCTH JIFOIeH
MexaHndeckoe JBW)KCHUE. 08.09.2025
3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubnmmoreka HOK
nBrkeHud. Ilepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NPSIMOJIMHEWHOE IBHKECHUE 1 11.09.2025 | - Bubmnorexa HOK
p p g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE HPSAMOJIMHEHHOE 1 15.09.2025 | Bubnmoreka LIOK
JNIBUKECHUE https://m.edsoo.ru/ff0c372e
CBobOomHOE MaJicHHeE. Vckopenue 18.09.2025 | PBu6Gnuoreka LIOK
6 1
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBoimneiinoe npwkeHue. J[BukeHue 1 22.09.2025 | Pbubnmoreka ILIOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpyHuun  oTHocuTenpHOCTH [ anmes. 25.09.2025
8 Hueprmansubie CHUCTEMBI oTcUueTa 1 Brbmiorexa HOK
. ' https://m.edsoo.ru/ff0c3be8
IIepssblii 3akoH HeroTOHA
Macca Tena. Cuna. ITpunnun 29.09.2025
9 CYNEPIO3ULIUN  CHII Bropou ’ 3a111<0H 1 Bubmiorexa HOK
ynep I ) ,p https://m.edsoo.ru/ff0c3be8
HeroToHa A MarepuanbHOU TOUKH
10 Tperun’ 3aK0H Herorona TS 1 02.10.2025 | Bubnmnoreka LHOK
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MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHOro taroredus. Cuia 06.10.2025 | Bubmmuorexa LIOK
TsKecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
09.10.2025 | Bubnmnoreka HOK
12 Cuna octu. 3akoH I'yka. Bec tena
118 YHPYTOCTH. Sakon L yK el https://m.edsoo.ru/ff0c3e18
Cuma Ttpenus. Kosdpdunuent C€HUS. 13.10.2025
13 Cuia CgH OTI/IBJ‘IGHI/Iq:Iq) 1? " )JBEKeHI/H/I Bubmuoreka HOK
p p https://m.edsoo.ru/ffOc3f76
TeJa B )KUIKOCTH MJIH Ta3e
[TocrynarensHoE 5 BpalaTeabHOe 16.10.2025
14 JBIDKEHHE a0COJIIOTHO TBEPIOTO Tena. bubanorexa HOK
Mowment cunnl. Ilmedo cuibel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynbsc MaTrepuanbHON TOYKH, CHCTEMBI 20.10.2025
MaTe€pUaIbHbIX TOYEK. MMIynbC CHIIBIL. bubnuoreka [HOK
15
3aKoH COXpaHECHUS UMITYyJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBIKECHUE
Pabora u montHOCTh cuinbl. Kunernueckas 23.10.2025
16 SHEPTHsl MaTepHAIbHOW TOukH. Teopema bubmorera HOK
- https://m.edsoo.ru/ff0c4502
00 M3MEHEHNN KMHETHYECKOI SHEPruu
[ToTenmmansHas sHeprus. [loTeHanbHas 06.11.2025
17 sHeprus  ynpyro  nedopMupoBaHHOU bubnuoteka [HOK
npyxuHbl. [loTeHIManbHas SHEpPrus Teyia https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3EMJIH
IloTeHnuanpHple W HEMNOTEHIMAIbHBIC 10.11.2025
ciibl. CBI3b pabOTHl HENMOTEHIHMAILHBIX
18 CHI C I/IBl\feHeHI/IeM MexaLII{I/IquKOI/f Eubmiorexa HOK
https://m.edsoo.ru/ff0c478¢c
SHEPTrUM CUCTEMBI TeJl. 3aKOH COXPaHEHMS
MEXaHUYECKOU SHEPTUU
19 Jlaboparopnass pabGota «lccnenoBanue 13.11.2025

CBA3HU pa6OTI>I CHJIbI C HU3MCHCHHUCM
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MEXaHUYECKON SHEPruM Tejla Ha MpUuMepe
PaCTSIKEHHUS PE3UHOBOTO JKI'yTa»

20

KonTtponsHas pabora 1o TeMe
«Kunemaruka. JnHamuka. 3aKkoHBI
COXPAHEHHUS B MEXAHUKE)

17.11.2025

bubnnoreka HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-
KMHETHUYECKOM  Teopun. bBbpoyHOBCKOE
nsuxenue. JAuddysus

20.11.2025

bubnnoreka [HOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBWXEHUS U B3aUMOJCHCTBUSA
yacTUL BemecTBa. Moaenn CTpoeHMs
ra3oB, )XKUAKOCTEU U TBEPABIX TEI

24.11.2025

23

Macca monekyn. KonuuecTBo BemiecTsa.
[Tocrosinaas ABoraapo

27.11.2025

24

TenmoBoe paBHOBecue. TemnepaTtypa u eé
n3Mepenue. [lkana remneparyp Llenbcus

01.12.2025

25

Uneaneupnii raz B MKT. OcHOBHOE
ypaBHeHue MKT

04.12.2025

bubnmoreka I[HOK
https://m.edsoo.ru/ffOc4fde

26

AbcomioTHas TemmepaTypa Kak —Mepa
cpeaHen KMHETUYECKOMU SHEpPruu
JIBUKCHUS MOJIEKYIL. YpaBHeHue
MenneneeBa-Kianeitpona

08.12.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BBIe 3aKOHBI

11.12.2025

28

Jlaboparopnas pabGota «VccnenoBanue
3aBUCUMOCTH  MEXAYy  [apameTpamu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

15.12.2025

29

I/Isonpoueccm B HACAJIbBHOM Ta3€¢ M HX
rpa(bnquKoe MMpEACTaBJICHUC

18.12.2025

bubnuoreka HOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennss SHEPrust
TEPMOJIMHAMUYECKOUW CUCTEMBI U CIIOCOOBI
€€ m3MeHeHUsa. KoauyecTBO TEIUIOTHI U

22.12.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0c5952
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pabora. BuyTtpennsis SHEPTHUs
OJJTHOATOMHOTO MJICAIBHOrO0 rasa

31 Buel Temmonepenayun 25.12.2025 | Bubmaorexa HOK
s pes https://m.edsoo.ru/ff0c5¢36
VYienbHas  TEIUIOEMKOCTh  BEIIECTBA. 29.12.2025
A - bubnmmoteka HOK
32 KommuectBo TEIUIOTHI npu
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuadaTHbIN mporece
33 [epBbIif 3aKOH TEPMOJWHAMHKHA M €rO 12.01.2026 | PBuGauoreka IIOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtuMoCTh TIPOIIECCOB B MPHPO/IE. 15.01.2026 | Bubnmoreka [HOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
IMpuanun geiicteuss u KITJ Terosoi 19.01.2026 | Bubnmoreka LIOK
35
MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/] 22.01.2026
37 DKOJIOTHYECKHE poOIeMbl 26.01.2026
TEII09HEPTreTHKU
38 O6o6maromuii ~ ypok  «MoJeKyspHas 29.01.2026 | BubamnoTeka LIOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KontponbHas abota o TEME 02.02.2026
39 «MO.]'IpeK TsIpHAst ’ ¢buzuka OcHOBBI bubmorexa HOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBanre ¥ KOHJCHCAIIHSL. 05.02.2026 | Bubmuoreka ILIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcomroTHas u OTHOCHUTEIbHAS 09.02.2026 | Bubnuoreka ILIOK
41 o
BJI&YKHOCTh BO3/lyXa. HacklleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmueckue u 12.02.2026
amopdHble Tesna. AHU30TPOINUS CBOUCTB bubnuoreka I[HOK
42
KPHUCTAILIOB. Kunkune KpUCTaJUIBL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUaIbl
43 [TnaBneHue u Kpuctamm3anus. YaenbHas 16.02.2026 | Bubauoreka LHOK
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TeruioTa riaBneHus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 VpaBHEHHE TEMIOBOro OajaHca 19.02.2026 | Bubmorexa HOK
p https://m.edsoo.ru/ff0c6820
45 DiekTpu3anuss  Tel.  DICKTPHUYCCKHH 26.02.2026 | Bubamnoreka LIOK
3apsii. JlBa BUAA SJIEKTPUUYECKUX 3apsii0OB https://m.edsoo.ru/ff0c6bcc
ITpoBognnKwH, HDJIEKTPUKA Hu 02.03.2026
46 n(])pn HOBO}IHI/IKI/I II3aI<0H pcox AHCHUS bubmorexa HOK
yip } P https://m.edsoo.ru/ff0c6bcc
ANIEKTPUIECKOTO 3apsijia
47 BsaunmoperncTsue 3apsaoB. 3akoH KymnoHa. 05.03.2026 | BubmuoTeka [HOK
ToYeyHBIN IEKTPUUYECKUU 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTh  3NEKTPUYECKOro  MOJIS. 12.03.2026
48 IT I/IEIIII/IH cyme nomunlzl ANMEKTPUICCKUX bubmorexa HOK
P - YHep .. R https://m.edsoo.ru/ff0c6df2
noJier. JIMHUY HanpsHKEHHOCTH
49 PaboTa cuyl 3IEeKTPOCTATHYECKOTO IOJIS. 16.03.2026 | BuGmnoreka LIOK
IToTenmnman. PasHoCTH MOTEHINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBoiHMKH u MDJIEKTPUKHA B 19.03.2026
50 3J1peKT fl)CTaTI/I‘IeCKOM ! ’ noJie bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JlypnexTpuueckas MpOHULIAEMOCTh
51 DnekrpoeéMrocTs. KoHmeHcaTo 23.03.2026 |  Bubmuorexa HOK
P ) P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh IUIOCKOTO 26.03.2026
52 KOHI[GEC&TO a. OHeprus 3apsHKEHHOTO bubmmorexa HOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 Jlaboparoprass ~ pabora  "U3mepeHue 06.04.2026
3JIEKTPOEMKOCTH KOHAeHcaTopa"
Ilpyanun  gedcTBUA W IPUMEHEHHE 09.04.2026
KOHJICHCATOPOB, KOTIMPOBATHHOTO
54 anmapara, CTpYyHHOTO IIPUHTEpA.
DneKTpocTaTHdecKas 3aIuTa.

3a3emiieHHE IEKTPONPUOOPOB
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55

ONEeKTpUUYECKUH  TOK, yCIOBUSL  €ro
cymectBoBaHus. [loctosiHubid Tok. Cuia
toka. Hanpsbxkenue.  ComnpoTtuBieHue.
3akon OMa Jyist y4acTka 1enu

13.04.2026

56

[TocnenoBarenbHOE, napajJieNibHOE,
CMEIIaHHOE COCTUHEHHE MPOBOJIHUKOB.
Jlaboparopnas paborta «3yuenne
CMEIIaHHOTO COETMHEHHS PE3UCTOPOBY

0.5

16.04.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c74f0

57

PaGota W MOIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH J[xoyns-Jlenma

20.04.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c7838

58

3akon Owma ns TOJTHOH (3aMKHYTOM)
ANEKTPUYECKOMN LEIH. Kopotkoe
3aMBIKaHUE. JlabopaTopnas ~ paboTta
«M3mepenne DJIC uCTOYHUKA TOKA U €rO
BHYTPEHHETO COTPOTUBIICHUS

0.5

23.04.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBubiii ypok. KontpompHast pabota
o TEME "DnekTpoauHaMuKa" /
Bcepoccuiickas mpoepouHas paboTa

27.04.2026

bubnuoreka I[HOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok «JeKTpOIMHAMUKAY
/ Beepoccuiickast mpoBepoyHast paboTa

30.04.2026

bubnuoreka LHOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs MPOBOJAUMOCTb  TBEPIBIX
METaJJIOB. 3aBUCHUMOCTb COMPOTHUBIICHUS
METaJJIOB oT TEMIIEPATYPHI.
CBepXImpoBOIUMOCTD

04.05.2026

62

DneKkTpuuecKud ToK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

07.05.2026

63

[TomynpoBOAHUKH, HUX COOCTBEHHas M
pUMecHast IpoBOIUMOCTb. CBOMCTBA P—
n-nepexona. [HomynpoBoAHUKOBBIE
pubOopsI

14.05.2026

bubnuoreka HOK
https://m.edsoo.ru/ff0c84ae
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64

DONeKTpUYeCKU TOK B pacTBOpax H
pacruiaBax 3JIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAs JTIUCCOITHAITHS.
DNeKTpoan3 DIIEKTPUUECKUH TOK B ra3ax.
CaMOoCTOSATENbHBIM U HECAMOCTOS TEIbHBIN
paspsan. Monuus. [lnazma Dnexrpudeckue
npubopsl UM YCTpOWCTBA U HX
npakTuueckoe mnpumeHenue. I[lpaBuna
TEXHUKU 0€30MMacCHOCTH

18.05.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c82ba

65

KonTtponsHas paboTta 1o TeMe
«INEKTPOCTATHKA. [TocTrossHHBII
JNEKTPUYECKUN TOK. TOKM B pa3audHbIX
cpenax»

21.05.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c84ae

66

PesepBubIit ypok. O600maronuii ypox mo
temam 10 kacca

25.05.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0c86fc

OBII[EE

KOJIMYECTBO YACOB 10

I[TPOTPAMME

66



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

HOYPOYHOE IIVIAHUPOBAHME I10 ®U3UKE 11 KJTACCA

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
No aTa HudpoBLIE
Tema ypoka Konrpoabubie | IIpakTHyeckue a op
n/n Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
ITocTostHHBIE MarHuThbI U 150:4 02.09.2025
1 B3anmoieiicTere. MaruutHoe noje. Bekrop 1 bubnuoteka HOK
MarHUTHOM WHAYKIUHU. JIMHUM MarHuTHOM https://m.edso0.ru/ff0c9778
WHIYKIIAA
MargurHoe 1oJie IPOBOIHHKA C TOKOM. 04.09.2025
2 OmbIT Opcrena P HBsaHMoneﬁCTBHe 1 BubmroTexa LOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopatopHas pabota «3yuenne 1 1 09.09.2025 | Bubmuoreka LIOK
MAarHUTHOTO TMOJISt KaTYyIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JIeicTBHE MarHWTHOTO TIOJIS Ha TPOBOJHUK 11.09.2025
¢ TokoMm. Cmma Awmmepa. JlaGopaTtopHas bubnmoreka [HOK
4 . 1 1
pabota «HUccaenoBanue NEUCTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY
efCTBUE MAarHUTHOT'O oJIA Ha 16.09.2025
5 HBI/I}K cs 3apsHKEHH YacTu Cuna 1 bubmorexa HOK
o YHLyIo p o - https://m.edsoo.ru/ff0c9df4
Jlopenma. PabdoTa cuitel Jlopenma
OnekTtpomariutHas — uHaykuus.  [lotok 18.09.2025
5 BeKTOpa MarHuTHOM wumHAyKuuu. OJJC 1
WHIYKIUU. 3aKOH  AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 Jlabopatopruass pabora «MccnemoBanue 1 1 23.09.2025 | PBubanoTeka LIOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMN» https://m.edsoo.ru/ff0cal50
NHanyKTUBHOCTB. fIBIIEHHE CaMOWHIYKIIUU. 25.09.2025
8 OJ1C camonHAYKIMH. DHEPTrUsi MATHUTHOTO 1 bubnmoreka [HOK

IOJIA KaTylIKHU € TOKOM. 9J'ICKTpOMal"HI/ITHOG
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue YCTPOMCTBA u ux
IIPUMEHEHHE: IIOCTOSIHHBIE ~ MAarHUTHI,
JJIEKTPOMAarHMTHI, IEKTPOIBUraTENb,
YCKOPHUTENH JIEMEHTaPHBIX YacTHll,
MHJYKIMOHHAs I1eYb

30.09.2025

10

O6o6marmuii  ypok «MarHuTHOE ToOJIe.
3HeKTpOMaFHI/ITHa$I HHIYKOUSI»

02.10.2025

bubnnoreka HOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas padota mo teme «MarHutHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAYKIUA»

07.10.2025

bubnnoreka HOK
https://m.edsoo.ru/ff0cad58

12

CBoOOJHBIE MEXaHHYECKHE  KOJICOaHMS.
lapmonndeckne koneOaHus. YpaBHEHHE
rapMoHH4Yeckux kosieOanuii. [IpeBpamienue
SHEPTUHU

09.10.2025

bubnnoreka HOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopatopunas  pabota «MccrmemoBanue
3aBUCHMOCTH TI€PHOJa MAaJIbIX KOJIeOaHUM
rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl

rpy3a»

14.10.2025

14

KonebaTenbHbIE ~ KOHTYP. CBo0OoHBIE
AJIEKTPOMArHUTHBIC KoJieOaHHs B
UICAILHOM  KOJIeOATeJIbHOM  KOHTYpE.
AHaloruss  MeXJy MEXaHHYSCKUMH H
3JICKTPOMArHUTHBIMH KOJICOAHUSAMU

16.10.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomMcoHa. 3akOH COXpaHEHHUS
SHEPrud B HJICATBHOM  KOJIeOaTeIbHOM
KOHTYpe

21.10.2025

bubnuoreka LHOK
https://m.edsoo.ru/ffOcb9c4

16

HpeHCTaBHeHI/IC () 3aTyXaromux
KOJIeOaHMIX. BBIHY)KIICHHBIG MCXaHHUYCCKHUC
KoJIeOaHMSI. Pe3onanc. BHHy}KI[eHHBIe
QJICKTPOMATrHUTHBIC KoJIeOaHHS

23.10.2025

bubnuoreka [HOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIM  TOK. CuHyconaanbHbIN
IIEPEMEHHBIN TOK. MOITHOCTH IIEPEMEHHOTO
TOKAa. AMIUINTYJHOE W  JEUCTBYIOLIEE
3HAUEHHUE CUJIbI TOKA U HANIPSHDKEHUS

06.11.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmarop. IlpousBoacTso, nepemaya

11.11.2025

18 .
U TIOTpeOJICHHE AEKTPUUECKON SHEPTUU
YCTpolCcTBO M IPAKTHYECKOE NMPUMEHEHUE 13.11.2025
19 BHeIfT UYECKOTO ’ 3BOHKa II‘)GHG aTopa bubsmorera HOK
P . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHHUIA dJIEKTpoIepeaad
DKOJIOTUYECKHE PUCKH TPU INPOU3BOJICTBE 18.11.2025
20 anekTposHepruu. Kynprypa ucrnonp30BaHus
AIIEKTPOIHEPTUHU B TIOBCETHEBHOH KI3HH
Mexannyeckue BOJIHEI, YCIOBUS 20.11.2025
21 pacnpoctpanenus.  Ilepuon.  CkopocThb bubnuoreka [OK
pacmpoCTpaHeHusT W JUIMHA  BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tomepeunsie 1 MPOAOTBHBIE BOJHBI
29 3Byk. CKOpOCTh 3ByKa. ['pOMKOCTBH 3BYKa. 25.11.2025 | Bbubnmoreka LIOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DIIeKTPOMArHUTHBIE BOJIHBI, X CBOWCTBA W 27.11.2025 | Bubnuoreka LIOK
ckopocTb. [lIkana 3neKTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI PaMOCBA3M M TCIICBHJICHUS. 02.12.2025
PazButune cpencts cBa3u. Pagnonokarus
KourponbHas pabora «Komebanus wu 04.12.2025 | bubauoreka LIOK
25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacHpOCTPAHEHUE CBETA B 09.12.2025
26 opHo OJIHOH ¢ epe TPOIICI‘)IHHﬁ UCTOYHHK bubmorexa LIOK
AHOPOA PEAE. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
Otpaxenue cBera. 3aKOHBI OTPaKCHHUS 11.12.2025
27 ceera. lloctpoeHne  u300pakeHHMH B bubmmorexa HOK
' https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenominienne cera. [lomHoe BHyTpeHHeEe 16.12.2025
28 0Tp axxenue. IlpenenbHBIM Yol y;gJIHoro Bubmiorexa HOK
P - P y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabora «3mepenne 18.12.2025 | Bubnuoreka [IOK
[OKa3aTess NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenne n3o0paxeHnit B JIUH3E. 23.12.2025 | bubnmnoTeka LHOK
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@opmysia TOHKOM JMH3bL  YBEJIMYCHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

31 Jlaboparoprast pabora «MccnemoBanue 25.12.2025
CBOMCTB M300paKCHUH B JIMH3AX)
Hucniepcust cBera. CiiokHBIN cocTaB 6enoro 30.12.2025
32 ceera. IlBer. JlaGopatopHas  pabota
«HalOnroieHne qUCTiepcuu CBETa
Nurepdepennus cBera. udppaxuus cpera. 13.01.2026 | BuGmuoreka ILIOK
33 )
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [MomepedHOCTH CBETOBBIX BOJIH. 15.01.2026 | Bubnuoreka LHOK
[Tonapuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTtuueckue npubOpPel M yCTPOWCTBA U 20.01.2026
YCIIOBUS WX 0€30TIaCHOTO TPHUMEHEHUS
['panunbl NPUMEHUMOCTH  KIACCHYECKOW 22.01.2026
36 MIG)XB,HEKI/I pHOCT 7maThl  CIIENHATbHOW bubmorexa LOK
] Y t https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITBHOCTH
37 OTHOCHTEIBHOCTH OJIHOBPEMEHHOCTH. 27.01.2026 | Bubnuoreka LIOK
3aMeiJIeHre BPEMEHHU M COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEpruss W HUMIYJIbC EIATUBUCTCKON 29.01.2026
38 qaCTI:/I bl. CBs3b hi’accm pc SHEPTHEH W bubmorera LOK
1 P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUsl TIOKOS
39 KonrponbHas padora «Onrtrka. OCHOBEI 03.02.2026 | PbubGamnoreka LIOK
CIIEIMATIbHON TEOPUH OTHOCUTEIIBHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. dopmyna [lnanka. DHeprus u 05.02.2026 | Bubnuoreka LIOK
UMITyIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpeiTHE H HccaeaoBanue (GoTodhdexTa. 10.02.2026 | Bubaunoreka LIOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ffOcffcd
3aKOHBI O0TO3(P(PEKTA. YpaBHeHue 12.02.2026
42 OuHIITEMHA ! ;i (ﬁ)?oa(p(pema EK acHast bubmmorexa LIOK
o - BP https://m.edsoo.ru/ff0d015e
rpanuna» Gortosdpdexra
43 Hasnenue csera. Ombitel I1. H. JleGenesa. 17.02.2026 | BubauoTeka LHOK

XMMHNYECKOE IEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpOWCTBAa M IPAKTUYECKOE

19.02.2026

44 npuUMeHeHHe: (OTOAIEMEHT, (POTONATIHK,
coJIHeYHast OaTapesi, CBETOIUO/T
45 Pemenne 3amau 1mo Teme «DIIEMEHTHI 24.02.2026 | BubanoTeka [HOK
KBAHTOBOM ONTUKI https://m.edso0.ru/ff0d0302
Mopens aroma  TomcoHna. OnbIThI 26.02.2026
46 Pesg dopma MO paccesHUIO  (-9acCTH bubmorera HOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaenp aroma
03.03.2026 | BuobOnmoreka HOK
47 IT b
OCTYNIATHL Hopa https://m.edsoo.ru/ff0dOafa
N3znydenne u mnorjounieHue (GOTOHOB IMpHU 05.03.2026
48 ne ey::o e aToMa c o IIIJIOFO E)BHSI JHE rﬁn bubmorexa LOK
pexoa . A P P https://m.edsoo.ru/ff0dOafa
Ha Jpyroui. Buasl criekTpos
BomHoBBIe cBomcTBa uacTmil. BoiHBI 1€ 10.03.2026
49 bpowis. KopnyckynspHO-BOJIHOBOU bubnuoteka [HOK
nyanu3M. CHOHTAaHHOE H  BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTtkpeiTHE aAMOAKTUBHOCTH.  OmNBITHI 12.03.2026
50 Pe3ep dbopna II)T(;H OTIPE/ICNICHUI0  COCTaBa bubmorera LIOK
poOPA pel https://m.edsoo.ru/ff0dofd2
PaMOaKTUBHOTO U3ITY4YCHHUS
CaoucrtBa anb(da-, OeTa-, raMMa-u3IyICHHS. 17.03.2026
51 BnusiHue paauoakTUBHOCTH Ha  JKUBBIE
OpraHu3Mbl
OtkpbiTHE NPOTOHA ¥ HEUTpoHA. M30TOmBI. 19.03.2026
59 Anbda-pacna. DNEeKTPOHHBIN u bubnuoTeka [HOK
MO3UTPOHHBIN OeTa-pacrma. l'amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
OHeprus CBA3HM HYKJIOHOB B sAape. SnepHbie 24.03.2026
peakuuu. SnepHbid peaxtop. IlpoGnemsi, bubnuoreka I[HOK
53
[IEPCIEKTUBBI,  DKOJIOTUYECKUE  ACIIEKTBI https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU
26.03.2026
54 DneMeHTapHbIe YaCTHUIIBI. OTtkpbITHE bubmotera HOK

https://m.edsoo.ru/ff0d0e38
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no3utpoHa. Meroasl  HaOmOIEHUS U
perucTpanvu  JIEMEHTapHbIX  YacTHL.
Kpyrasbrit CTOI «DyH1aMEHTaIbHbIC
B3auMoieucTBUs. EamHCcTBO  (prsmueckon
KapTUHBI MUDa»

55

Otanbl pa3BuTUs actpoHomuu. [Ipuknagnoe
i MHPOBO33PEHUYECKOE 3HAYCHUE
acTpoHoMHH. Bupg  3B€3gHOrOo  Heba.
CozBe3nusi, sipKue 3BE3/bI, IUIAHETHI, HX
BuuMoce aemwkeHre. ColIHeUHas cucTeMa

07.04.2026

56

Counne. CoHeyHas akTUBHOCTE. ICTOYHUK
sHepruu CoJiHLA U 3BE3]

09.04.2026

57

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3a6I  TIVIAaBHOW  IIOCJIEIOBATEILHOCTH.
Buyrpennee ctpoenune 38€31. COBpeMEHHBIE
IPEACTABICHUS. O  INPOUCXOXKIACHUH U
sposirorny CoJIHIA U 3BE3NT

14.04.2026

58

Mineunbii Ilytb — Hama [ajmaktuka.
Ilonoxxenne wu naBwxkenue ConHna B
lNanaktuke. T'amaktuku. YeEpHble nObIpbl B
sJIpax raJakTUK

16.04.2026

59

Bcenennas. Pa3Oeranme ramaktuk. Teopwust
Bosbmoro B3peiBa. PenukroBoe usiydeHue.
MeraranakTuka

21.04.2026

60

Hepemennsie npo0ieMbl acCTpPOHOMUU

23.04.2026

61

KontponbHas paboTta «ONeMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

28.04.2026

62

O6oOmaromuit  ypok. Ponb ¢usuku u
aCTPOHOMUU B SKOHOMHYECKOH,
TEXHOJIOTUUECKOM, CoIMaJIbHOM u
ATHYECKOH cdepax esTEeIbHOCTH YeTI0OBeKa

30.04.2026

63

O6o6maromuit ypok. Ponb u Mecto Gpu3nku
U acTPOHOMHUHU B COBPEMEHHOW Hay4HOM

05.05.2026




KapTUHE MHUpa

64

Oo6o6maromuii  ypok. Ponp ¢usnveckoit
TeopuH B (pOpMHUPOBaHHH TPEICTABICHUI O
¢bu3nveckoil KapTHHE MUpa

07.05.2026

65

Oo6o6maromuii  ypok. Mecto (uznyeckot
KapTUHBI MUPa B O0LLEM PsIly COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX IIPEJICTABICHUA O
npupoJie

12.05.2026

66

PesepBHbil  ypok. MarautHoe — moue.
DNeKTpOMarHUTHAast UHYKIIHS

14.05.2026

67

PesepBubiit  ypok.  Ontuka.  OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

19.05.2026

68

Pesepnriit  ypok. KBantoBas  ¢wusuka.
DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU

21.05.2026

bubnnoreka HOK
https://m.edsoo.ru/ff0d1784

69

OTBen€H Ha TMOBTOPEHUE H3YYEHHOIO
Marepuana B 11 knacce

26.05.2026

OBII[EE

KOJIMYECTBO YACOB 10

I[TPOTPAMME

69
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble  mpeAMeTHbIE  Pe3yJbTATHI  OCBOEHHSI  OCHOBHOI¥I
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEr0 00pa30BaHUsI

10.1

JleMOHCTpHpOBAaTh Ha MPHUMEpPax poJib U MECTO (GHU3UKKM B (POPMHUPOBAHUH
COBPEMEHHOM HAay4HOU KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOU TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOM EATEILHOCTH JIFOACH

10.2

Y4uuThIBaTh TpaHUIBl TNPUMEHEHHS M3YYEHHbIX (DU3MUECKUX MOJEIIeH:
MaTepuajgbHas TOYKa, MHEpIHalbHasg CUCTeMa OTcuéTra, abCOJIIOTHO TBEpJOE
TEJI0, UACANBHBIN ra3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEII,
TOYEYHBIN AIEKTPUUECKUH 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1ad

10.3

Pacnio3naBaTh Qu3nueckue siBJIeHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB  MEXaHHUKH, MOJEKYISPHO-KUHETUUYECKOM TEOpUH  CTPOEHUS
BEIIECTBA M  OJEKTPOJAWHAMHUKH: PaBHOMEPHOE U PAaBHOYCKOPEHHOE
MpSIMOJIMHEWHOE [JIBUXKEHUE, CBOOOJHOE TMaJeHue TeJ, JBHXKEHUE II0
OKPY)KHOCTH, HWHEpIHUs, B3auMmojercTBue Tei; auddysus, OpOoyHOBCKOE
JBIDKCHHUE, CTPOCHUE JKUAKOCTEH W TBEPHABIX TeJN, U3MEHEHHE 00BhEMa Tel
IpH HarpeBaHUW (OXJIAXJCHHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCaIs, MJIaBJIeHUEe, KPUCTAININ3allHsl, KUIIEHUE, BIaXKHOCTh BO3/AyXa,
MOBBIILICHNE JTaBJICHUS Ta3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b
MEXy IapaMeTpaMH COCTOSHMS Ta3a B M30IMPOLECCaX; dJIEKTPU3aLUs Tell,
B3aMMOJICHCTBUE 3apsI 0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHUE, HCIOJIb3yS (PU3MYECKHE BEIMYUHBI:
KOOpJMHATa, MyTh, MEepeMEIIeHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia,
UMITyJBC ~ TeNa, KUHETUYeCKass dHeprusi, IMOTEeHUHUalbHas  DHEPrusd,
MexaHudeckasi paboTa, MeXaHH4eCKass MOIHOCTD; IPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UUYECKHUI CMBICI HCIIOJIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHULIBI, HAXOOUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMUYMHY C APYTUMU BEeJIMUYUHAMU

10.5

OnuceiBaTh H3y4YEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIIOBBIC SIBJICHUS,
UCIOJIb3Ys (pM3UYECKHE BEIMYMHBI: JaBJCHHE ras3a, TemIeparypa, CpeaHss
KUHETHYeCKast SHEpPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYII,
CpelHEeKBaJpaTUyHas CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, paborta rasza, KOI(PQOUIMEHT TOJE3HOT0 JEHCTBUSA TEIMJIOBOTO
JBUTATEN; MPU OMUCAHWUU MPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHULIbI, HAXOAUTh (HOPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAM

10.6

OnuceIBaTh HU3YUCHHBIC JSJICKTPUYCCKUC CBOICTBA BENIESCTBA U QJICKTPUYICCKHUC
SABJICHHUA (l'[pOI.ICCCH), HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI: BHCKTpI/I‘ICCKI/Iﬁ
3apsd, SJICKTPHUYCCKOEC IIOJIC, HaprDKéHHOCTB MoJis1, MOTCHHUHAJI, PA3HOCTH
IMOTCHIUAJIOB, IIPU OIMMCAHUU TIPABHUIIBHO TPAKTOBATH q)H3quCKHﬁ CMBICJI
HCIIOJIb3YEMbIX BCIIMYUH, UX 0003HAaYCHHS U CAWHUIIBI; YKAa3bIBATb q)OpMy.HBI,
CBA3BIBAOIIUC NAHHYIO (1)1/13qu01<on BCJIMYNHY C IPYTHUMHU BCIIMUYMHAMU

10.7

aHAIM3UPOBATh (PU3MYECKHE TPOIECCHl M SBICHUS, HCIONB3YS (pu3nveckue
3aKOHBl M TPHUHIMIBI: 3aKOH BceMupHoro Ttsrotenus, |, Il u Il 3akoHsI
HploTOHa, 3aKOH COXpaHEHUS MEXaHMUYECKOW SHEPruHu, 3aKOH COXpaHEHUS
WMITyJbCa, TPHUHIMI  CYNEPHNO3UIIMKA  CWJI, TIPUHLIUI  paBHOMpPABUS




MHEPLUHMAIBHBIX CHUCTEM OTCUETA; MOJIEKYJIIPHO-KHUHETUYECKYI0 TEOPHUIO
CTPOEHUS BEILIECTBA, FA30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKON dHEPrun
TEIUIOBOTO JABMKEHUS MOJIEKYJ C aOCOJIFOTHOM TeMIIepaTypoi, NEPBbIN 3aKOH
TEPMOIMHAMMKH; 3aKOH COXPaHEHUs JIEKTPUYECKOro 3apsaa, 3akoH KynoHa;
IIPY TOM pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €F0 MAaTEMaTHYECKOE
BBIPAYKEHUE U YCI0BUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TMPHUHIMIIBI JCHCTBHS MAaIlWH, OPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MAaCHOTO UCTIOIb30BAHMS
B IIOBCEIHEBHOU KU3HU

10.9

BBITIOJHATE  AKCTIEPUMEHTBI 110 HWCCIICOBAHUIO (PU3UYCCKUX SBICHUU W
MPOIIECCOB C HCIIOJIE30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHH; IPU 3TOM
dbopmynupoBaTh TpoOiemMy (3aJady) M THUIOTE3y y4eOHOTO SKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEIOKEHHOTO 000PYIOBAaHHUS, POBOJIUTH OIBIT U
(hopmMyIUpPOBaTh BHIBOJIBI

10.10

OcymiecTBiATh NMpsIMbIE U KOCBEHHBIE M3MEpPEHUsl (U3NYECKUX BEIUYMH; MPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI U UCIIOJIb30BATh U3BECTHbHIE
METO/Ibl OLIEHKH MOTPEIHOCTEN U3MEPEHNI

10.11

UccnenoBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKUMM  BEIMYMHAMH  C
WCIIOJIb30BAHMEM MPSAMBIX U3MEPEHUH; IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcHpoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B
BHJIe TaOIMI] ¥ rPpaUKOB, JIeN1aTh BBIBOJIBI [0 PE3yJIbTaTaM MCCIIEIOBAHUS

10.12

CoOmronath mpaBmiia 0€30MACHOTO TPyJa MPU MPOBEICHUN HCCIICTIOBAHUNA B
paMKax y4eOHOTO SKCIIEPHMEHTa, y4eOHO-HCCIIeOBATENbCKON M MPOEKTHON
NESITEeTPHOCTH €  KCIOJIb30BAHHMEM  W3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYTOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHON (U3MYECKOW MOJEIbIO,
WCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPHUHIMUIIBI, HA OCHOBE aHAIM3a YCJIOBHS
3a/1a4yu BBIOMpaATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE BETUYHMHBI U
(hopmysbl, HEOOXOAUMBIEC ISl €€ pelIeHUs, TPOBOAUTH PACUETHI M OIECHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (DU3HMUCCKOM BETMYUHBI

10.14

PemaTte kauecTBEHHEIC 3aaa4u. BBICTpauBaTh JOTMYCCKU HEIIPOTHBOPCUYMBYIO
LOEIMOYKY paccqu[eHHﬁ C OHOPOI‘/'I Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bn31/1qec1<ne SABJICHHUA

10.15

Hcnonn3oBarh pu PCIICHUHA y‘Ie6HBIX 3aJa4 COBPCMCHHLIC
I/IH(bOpMaI_[I/IO HHBIC TCXHOJIOTHH JJIA IIOHCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIMKN KU IIPCACTABICHUA yqe6H0171 n HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘ICHHOﬁ U3  Pa3IMYHbIX HCTOYHHKOB; KPHTHUUYCCKHU
AHAJIM3UPOBATH MOJIY4aCMYHO I/IH(bOpMaI_II/II-O

10.16

[IpuBOIMTE MpUMEpPHI BKJIa/Ia POCCUMCKHUX U 3apyOCKHBIX yIEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTHUYECKHUE 3HAHUS 0 (PU3UKE B TIOBCEAHEBHOM MKU3HU JUIs
oOecrieyeHns 0€30MaCHOCTH MPHU OOpaIleHuu ¢ NMPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMM, JJsI  COXpPAaHEHHUs 3/0pOBbS U  COONIIOJIEHHUS  HOPM
9KOJIOTMYECKOr0 MOBEAEHHSI B OKpYKaloIlel cpee

10.18

PaGoTtarh B Trpymnme C BBIMOJIHEHHEM pa3UYHBIX COLUAIBHBIX pOJIEH,
IJIAHUPOBATh Pa0OTy TPYIIBI, PAIMOHATBHO PACIpEeAeNiaTh 005S3aHHOCTH U
IUIAHUPOBATh JIEATETBHOCTh B HECTAHAAPTHBIX CUTYyaIUsAX, aJIeKBATHO
OLIEHMBATh BKJIQJ KaXJOr0 U3 YYaCTHUKOB TPYHIbI B  PEIICHHE
paccMaTpuBaeMoi mpoOIeMbl




11 KVIACC

Ko .
I (I)[Be SEMOTO IIpoBepsiemble npeaMeTHbIe pe3yJabTarhbl 0CBOCHHUS OCHOBHOH
pobep 0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara

111

JleMOHCTpHpOBAaTh Ha MPHUMEpPax poJib U MECTO (HU3UKUM B (POPMHUPOBAHUH
COBPEMEHHOM HAayYHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IIPAKTUYECKON EATEIbHOCTH JIFOAEH, LIEJIOCTHOCTh U €JMHCTBO
(bu3n4IecKoil KapTHHBI MUPa

11.2

Y4auThIBaTh TPAaHUIBl MPUMEHEHHS W3YyYCHHBIX (PU3MUECKUX MOJeNei:
TOYEYHBIN JEKTPUUECKUH 3aps]l, SAepHas MOJIENb aTOMa, HYKJIOHHAs. MOJIENb
ATOMHOTO $i/ipa IpU pellIeHuH PU3NYEeCKUX 3aa4

11.3

PacnioznaBate gu3uueckue sBIEHUS (IPOLECCH) U OOBACHATH UX Ha OCHOBE
3aKOHOB  DJJIEKTPOAMHAMMKMA W  KBAaHTOBOM  (DU3HMKHU:  3JEKTpUUecKas
MIPOBOJMMOCTb, TEIIOBOE, CBETOBOE, XUMUUECKOE, MAarHUTHOE JIEUCTBUS TOKa,
B3aUMOJICHICTBUE MAarHUTOB, JJIGKTPOMAarHWTHAasT UHAYKUUS, JeiicTBUE
MarHUTHOTO TOJS HAa MPOBOAHMK C TOKOM M JIBHXKYUIMICS 3apdn,
AJIEKTPOMArHUTHbIE KOJI€OaHUSI U BOJIHBI, NMPSMOJIUHENHOE pacnpoCTpaHEeHNe
CBETa, OTpaXX€HUE, IMpeoMIIeHne, HuHTeppepeHuus, audpakuus u
MoJIsIpU3allisg  CBeTa, JHCIepcusi cBeTa, (OTOAIEKTPUUYECKU dPPexT
(boToapdexT), cBeTOBOE NaBiieHHWE, BO3ZHHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
aToMa BOJOPOJia, €CTECTBEHHAs U HCKYCCTBEHHAs paJlMOAKTHUBHOCTh

114

OmmceIBaTh HN3YUYCHHBIC CBOIiCTBA BCIIIECCTBA (3J'IGKTpI/ILIeCKI/Ie, MariuTHBIC,
ONTUYECKUE, DIIEKTPUYECKYI0  IMPOBOJUMOCTh  Pa3jMYHBIX Cpeln) U
ANIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCH), UCMOIB3YS (PU3NUYECKHE BETUUYUHBI:
JNEKTPpUYECKUIl  3apsii, Ccujla TOKa, JJIGKTPUYECKOE  HampsiKeHHeE,
ANEKTPUIECKOE COIMPOTUBJICHHUE, pa3HOCTh MoTeHnuanoB, JJIC, pabora Toka,
WHIYKIHAS MarHUTHOTO MOJis, cuiia Amriiepa, cuna JlopeHua, WHIyKTUBHOCTh
KaTYILKH, SHEPTUs AJIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEepPHOJ U YacToTa
KojeOaHuil B KoJjeOaTelbHOM KOHTYype, 3apsii M cujla TOKa B IpoLecce
FapMOHUYECKHX DIIEKTPOMArHUTHBIX KoyieOaHMM, (OKYCHOE paccTosHUE U
ONTHUYECKAsl CHJIA JIMH3bI; IPU ONMKUCAHUU MPABUIBHO TPAKTOBATH (GU3UUYECKUIN
CMBICIT HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHHWS U €IAMHMUIIbI; YKa3bIBAaTh
(GbopMyIbl, CBS3BIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEIUYHHY C JPYTHUMH
BEJIMYMHAMU

115

OnuceBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHHUA MW IIPOLECCHI, HUCIIOJIb3YAd
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHBI: CKOPOCTDb 3JICKTPOMArHMTHBIX BOJIH, AJIMHA BOJIHBI U
JacCTOTa CBCTA, SHEPIUs U UMITYJIbC (I)OTOHa, nepuon mnoJypacrmana, SHEprus
CBsA3H aTOMHBIX AJCP, IMPHU OIIMCAHUHU IIPABHJIBHO TPAKTOBATbH Q)HSHHGCKHI;'I
CMBICJI HUCIIOJIb3YEMBIX BCJIWYUH, UX 0003HaUYeHUsI U CAUHUILIBI, YKAa3bIBATb
(I)OpMy.]'ILI, CBA3BIBAKOIINC JAHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYUMHY C JOpYrumMu
BCIIMYMHAMMH, BBIYUCIIATE 3HAYCHUC (I)I/BI/ILIGCKOI\/‘I BCJIIMYNHBI

11.6

Ananu3upoBaTh (U3UYECKUE TMPOLECCHl U SBJICHUS, UCIONb3yd (pusnueckue
3aKOHBI M NpUHOMIBL 3akoH OMa, 3aKOHBl IOCJIEJOBATEIBHOIO MU
NapajuIeIbHOTO COEIUHEHMSI IPOBOJHUKOB, 3akoH J[koyna — JleHna, 3akoH
AIEKTPOMArHUTHOM WHAYKLUH, 3aKOH MPSIMOJIMHEWHOIO pacHpOCTPaHEHUs
CBETa, 3aKOHBl OTPAKECHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA, YpaBHEHHE
OiHmTeitHa g QoTodpdeKTa, 3aKOH COXpAaHEHHs] DHEPIUH, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsija, 3aKOH
COXpaHEHUs MAacCOBOI'O 4YMCJA, MOCTyJaTel bopa, 3aKOH paguOaKTUBHOIO
pacmana; Mmpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BBIpQKEHHE W ycioBus  (TpaHUIBl,  00JacTH)




IIPUMCHUMOCTH

11.7

Onpenenars HapaBJIEHUE BEKTOPA MHIYKIMY MAarHUTHOTO MOJISI TPOBOJHUMKA
C TOKOM, cuiibl AMriepa U cuibl JIopeHna

11.8

CTpouTh ¥ ONHUCHIBATH H300paKEHHUE, CO3aBAEMOE IUIOCKUM 3€pPKaJioM,
TOHKOU JTUH30U

11.9

BBITIOJHATE  AKCTIEPUMEHTBI 10 HWCCIICOBAHUIO (PU3UYCCKUX SBICHUU W
IIPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPCHHI; TIPU 3TOM
dbopmymupoBarh npobiemy (3agady) W THIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIOKCHHOTO 000pPYIOBaHHUS, IPOBOJUTH OIBIT U
(hopMyITMpPOBaTh BHIBOIBI

11.10

OcymiecTBiATh NPsMbIE U KOCBEHHBbIE M3MEpPEHUsl (M3NUYECKUX BEJIMYHH; PU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI U UCIIOJIb30BATh U3BECTHBIE
METO/Ibl OLIEHKH ITOIPEIHOCTEN U3MEPEHNN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM TNPSAMBIX
W3MEpPEHU; MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3YIbTATHI
MOJIy4E€HHOH 3aBUCHUMOCTH (PU3NUECKHUX BEJIMYMH B BUJE TAOIUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEA0BAHUS

11.12

CobnroaaTte mpaBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEICHUHU HCCIETOBAHUIN B
paMKax ydeOHOTO SKCIIEPUMEHTA, yIeOHO-UCCIIeI0BATEIbCKON M TPOSKTHOM
NEeSITENPHOCTH €  WCIOJh30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB W
1ab0paTopHOro 000PYAOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHOM (U3MYECKOW MOJEIbIO,
WCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPHUHIMIIBI;, HA OCHOBE aHAIHM3a YCIOBUS
3a/1auyu BBIOMpATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKHE BETUYUMHBI U
(hopmysbl, HEOOXOAUMBIEC 7Sl €€ pelIeHuUs, TPOBOAUTH PACUETHI M OIECHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3HMUECKON BETMUUHBI

11.14

PemaTte kauecTBEHHEIC 3aaa4u. BBICTpauBaTh JJOTUYCCKU HEIIPOTUBOPCUHUBYIO
LOEIMOYKY paccyn(neHHﬁ C OHOpOﬁ Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bnanecm/le SIBJICHUA

11.15

Hcnonb3oBath IpyH  pelieHud  y4eOHBIX 3a1a4 COBPEMEHHbBIE
UHGOPMAIMOHHBIE ~ TEXHOJOTMM  JJIs  TOHUCKA,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallul U  TOPEACTaBICHUA Yy4eOHOM UM Hay4HO-TIOMYJISpPHOU
uHbOpMAallMK, TOJYYEHHOW U3 PAa3JIUYHBIX HCTOYHHMKOB, KPUTHUYECKH
aHAIM3UPOBATH MOJTY4aeMyI0 HH(GOPMAIIUIO

11.16

OOBACHATH IIPUHIUIIbLI IEUCTBUS MalllMH, HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jiniate YCJIOBUA  HUX 0e30IacHOro  HMCIOJB30BAaHHUSA B
MMOBCEIHEBHOM JKU3HU

11.17

[IpuBoIMTE MpUMeEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHUpa, B Pa3BUTUE
TE€XHUKH U TEXHOJOTHH

11.18

Hcnonb3oBaTh TeOpeTHUECKHE 3HaHUS 10 (PU3UKE B TIOBCEAHEBHOM KU3HU JUIs
oOecrieyeHns 0€30MaCHOCTH MpHU OOpaIIeHUH ¢ IPUOOPAMU U TEXHUUYECKHUMHU
YCTPOMCTBAMM, JJsI  COXpPAaHEHHUs 3/0pOBbS U  COOJIIOJIEHHS  HOPM
HKOJIOTMYECKOr0 MOBEAEHHSI B OKpYXKaloIlel cpee

11.19

PaGorate B rpymnme ¢ BBIIOJHEHHEM pA3IMYHBIX COLMAIbHBIX PpOJIEH,
IUTAHUPOBATh PAa0OTy TPYIIbI, PALMOHAIBHO PpaclpelessiTh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEITENbHOCTh B  HECTAaHJAPTHBIX CUTYaIUsX, aJeKBaTHO
OLICHMBATh BKJIAJ Ka&KIOrO M3 YYaCTHUKOB TIpYNNbl B  pEIICHUE
paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox
pasjaeia

Kox
3JIeMeHTAa

NpoBepPsIeMOro

HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUSA

OU3NKA U

METO/JbI HAYUHOI'O I[TO3HAHUA

11

®usuka — Hayka o npupone. Hayunele Meronsl
IIO3HAHMS OKpPYXKaIOIIEro MHpa. Pounb
DKCIIEPUMEHTAa M TEOPUU B IIpPOLIECCE IMO3HAHUSA
IpUPOIBI. DKCIIEPUMEHT B (DU3UKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble runoressl. @uznyeckue
3aKOHBl W TEOpUHU. ['paHUIBI NPUMEHUMOCTH
¢uznyeckux 3akoHOB. IIpMHIUI COOTBETCTBUSL.
Porp u wmecro ¢usuku B (GOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
PAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexannueckoe  nBukenne. (OTHOCHUTEIBHOCTH
MeXaHu4yeckoro JIBrkeHus. CHcremMa OTCUETA.
Tpaekropus

2.1.2

[Tepememnienue, CKOpPOCTh (CpemHsIi  CKOPOCTH,
MI'HOBEHHAas CKOPOCTbD) u YCKOpEHHE
MaTepuaIbHOM TOYKH, HMX TPOCKIMM Ha OCH
cuctembl KoopauHat. CiokeHue mepeMenieHuil 1
CJIOKEHUE CKOPOCTEM

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH)KEHUE. I'paduku
3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS,
OyTH U TepeMEelIeHUusT MaTepuaJbHOW TOYKH OT
BpEMEHU

214

CBobOogHOe majeHHWE. YCKOpPEHHE CBOOOJHOTO
ajcHus

2.15

Kpuposmneiinoe JBUKEHUE. PaBHOMepHOE
JBUKCHHE MaTepUAIbHOM TOYKH MO OKPYKHOCTH.
YriioBas CKOpPOCTh, TUHEMHAsT CKOpOCTh. [lepuon u
yacToTa. LleHTpoCTpeMUTENbHOE YCKOPEHUE

2.1.6

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETpP, ABHIKCHHC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn

2.1.7

[IpakTuyeckue paboThl. M3MepeHne MIHOBEHHOM
ckopoctd. MccenenoBaHue COOTHOILIEHUS MEXIY
IyTSAMU, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIILHBIE PABHBIE NIPOMEKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM [BHJKCHHHM C HAYalIbHOMN
CKOpPOCTBIO, paBHOW HyI0. l3yueHue IBUKEHUS
HIapyvKa B BA3KOM XKUAKOCTU. V3ydeHue nBUKeHUs
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA




221

[IpuHnun otHOcuTenbHOCTH ['amunes. llepswii
3akoH HprotoHa. IHepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. ITpyuHIun cynepno3uimu cuil

2.2.3

Bropoit 3akoH HproTOHA 111 MaTepUAIBHON TOYKU
B uHepuuanbHoii cucreme orcuéra (MICO). Tperuit
3akoH HproTOHA [T MaTepHaIbHBIX TOYEK

2.2.4

3akoH BceMUpHOTO TiroteHus. Cuna THKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Temna

2.25

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapduunent
TpeHust. Cuia COpOTUBIICHUS IIPU IBHKEHUH Tela
B KHMJIKOCTHU WJIU Tra3e

2.2.7

[TocTynatensHOE W BpalmarelbHOE JIBWKCHHE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIICHHUSA.
Ilievo cumpl. YcnoBus paBHOBECHS TBEPIOTO Telia
B CO

2.2.9

Texuuyeckue YCTpOMCTBA: MO IIITUITHUKH,
JIBU)KEHNE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue paboTel. M3ydeHue IBUMIKEHUSA
Opycka 10 HaKJIOHHOM IJIOCKOCTH TOJ JCHCTBHUEM
HECKOJIbKMX cui. McciienoBanue 3aBUCUMOCTH CHJI
VIIPYTrOCTH, BO3HHUKAIOMIKNX B jAepopmupyemoit
IpYXHHE U PE3MHOBOM 00paslie, OT BEJIWYUHBI X
nedopmaruu. MccnenoBanue yclioBHI paBHOBECHS
TBEPJOTO TENA, UMEIOIIET0 OCh BPALLIEHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

23.1

I/IMHYJ'H:C MaTepHaﬂbHOﬁ TOYKH, CHCTCEMBI
MaT€pHralIbHBIX TOYCK. I/IMHy.]'IBC CHIJIbI u
HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi ummynsca B MCO. PeaktuBHoe
JIBUKCHHE

2.3.3

PaGora cunsl

2.3.4

MomtHoCTE CHIIBI

2.3.5

Kunernueckass sHeprus MaTepuaabHOW TOYKH.
Teopema 0 KUHETUYECKOW YHEPTHH

2.3.6

[TorenuunaneHas sueprus. [loTeHuanpHas sHeprus
yIpYyro ne(popMHpPOBaHHOM MPY>KUHBI.
[ToTenumansHas SHEprus Tena BOJIN3M
MIOBEPXHOCTU 3EMIIU

2.3.7

IloTeHnManbpHBIE U HEMOTECHIIUMAIBLHBIE CUJIBI. CBs13b
pa6OTI:>I HCIIOTCHIOUAJIBbHBIX CHUJI C HW3MCHCHHCM
MEXaHUYeCKOM OHEpPTUHU CHUCTCMBI TCII. 3akoH
COXPAaHCHUA MEXaHHUYeCKOM OHCPIUH

2.3.8

anyrne 1 HCYIIPYI'UC CTOJIKHOBCHHA

2.3.9

TexHudyeckue ycTpoWcTBa: JABWKEHHE  pakKerT,
BOJOMET, KOIIEp, IPYKUHHBIA TUCTOJIET




2.3.10

[Ipaktuyeckne  pabOTHI. N3ydyenune CBSI3U
CKOPOCTEH  Te€l Ipd  HEYyNpyroM  yjaape.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ H3MEHEHHEM
MEXaHU4ECKON YHEPruu Tesa

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHoBHbIE IIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOopuu. DbpOyHOBCKOE IBHKEHHE.
Huddy3us. Xapakrtep JBUKECHUS u
B3aUMOJCHCTBUS YaCTHUL] BELIECTBA

3.1.2

Mojenu CTpOo€HUs Ta30B, KUIKOCTEH W TBEPABIX
Tell M1 OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJelei

3.1.3

Macca  MoJeKyiIL. KonunuectBo BEIIECTBA.
IToctostnHass ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatrypa u €€
n3mepenue. [1lkana remneparyp Llenscus

3.15

Mognens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE
MOHeKyHﬂpHO-KHHeTquCKOﬁ TeOpI/II/I NICAJTIBHOT' O
rasa

3.1.6

AOcomroTHasi Temmeparypa Kak Mepa CpeaHen
KUHETUYECKOM DHEPruM TEIJIOBOTO  JIBHXKEHUS
yactuil raza. [llkana remnepatyp KenbBuna

3.1.7

VpaBuenue Knaneiipona — MeHneneeBa. 3akoH
JanpToHa

3.1.8

["a30BbIC 3aKOHBI. M30mporiecchl B WI€aTbHOM Tase
C TIOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMa,
n30x0pa, u3odapa

3.1.9

TexHuyeckue ycTpoucTBa: TepMOMETp, HapoMeTp

3.1.10

[Tpaktuueckue  paboTbl.  V3mepeHue  Macchbl
BO3yXa B KIaccHOW KomHare. VccnenoBanue
3aBHCHUMOCTH MEXJy @apaMeTpamMH COCTOSHHUS
pa3peKeHHOTO rasza

3.2

OCHOBbI TEPMOJMHAMUNKN

3.2.1

TepMoauHamMuyeckas cucTeMa. Buyrpennss
SHEPTHS TEPMOJINHAMHYECCKOM CUCTEMBI i CIIOCOOBI
€€ N3MEHEeHUS

3.2.2

KonmuuectBo Temnotsl u  pabota. BHyrpenHss
SHEPTHsi OJTHOATOMHOIO MJI€aJIbHOTO ra3a

3.2.3

Bunpl TEIUIONEepEeIayuu: TETUIONPOBOIHOCTD,
KOHBEKIUs, H3IydyeHue. Temno€MKoCcTh Tena.
YnaenpHas  TemjJo€éMKOCTHL  BelllecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIUIONepeiaye

3.24

IlepBbiii  3akoH TepmoauHaMuku. [IpumeHeHue
[IEPBOT'0 3aKOHA TEPMOJMHAMUKHU K HU30IPOLIECCAM.
I'paduueckas uHTEprIpeTanus paboTh raza

3.2.5

TeruoBsle  MammHbl.  [IpuHIMOBL  KeWCTBUA
TEIUIOBbIX MamuH. [IpeoOpazoBanus sHepruu B
TerioBbiX MammuHaX. Koaddumment mose3noro




nevictBust (manmee — KII) TerioBoit MaluHBI.
IMuxn Kapno u ero KIIJ]

Bropoii 3akoH TepmomuHamuku. HeoOpaTtumocTh

3.2.6 MPOIECCOB B TMpHpoje. TemnoBble IBHTATEINH.
DKoJI0THYeCKHe TPOOIEMbI TETUIOHEPTETHKH

327 TexHu4ecKkre yCTpoOMCTBA: IBUTaTeIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIMJIbHUK, KOHTUIIMOHED

328 [IpakTnueckue pabGoThl. M3mepeHue ynenbHOU

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpa3oBanue u kKoHzaeHcaius. Mcnapenue u
KUAIMEHWe. YJenpHas TeIioTa NapooOpa3oBaHus.
3aBUCHUMOCTD TEMIIEPATYPHI KUTICHUSI OT JIaBJICHUS

3.3.2

AOcoroTHasT W OTHOCHUTENIbHAS  BJIAXKHOCTH
BO3ayxa. HacelleHnHplil nap

3.3.3

TBépnoe tenmo. Kpucramnuyeckue u amopdHbie
Tena. AHM30TPOIUs CBOMCTB KpUCTALIOB. JKnakue
Kkpucrawuibl. COBpeMEHHbIE MaTEPHAIIBI

3.34

[lnaBnenue u KpucTayuM3anus. Y AejbHas TEIIoTa
riassenus. Cyoaumanus

3.35

YpaBHEHHE TEIIOBOTO OaiaHca

3.3.6

Texnuueckue YCTPOMCTBA: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTYUCHHS
COBPEMEHHBIX  MaTepHajoB, B TOM  4HCIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktnueckue paboThl. M3MepeHue BIaXXHOCTH
BO3yXa

OJIEKTPOIMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

OnexTpu3anus Tell. DIeKTpruIeckuii 3apsia. JBa Buaa
ANMEKTPUUECKUX 3aPsIIOB

4.1.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU U ITOJTYIIPOBOJHUKN

4.1.3

3aKoH COXPaHCHUA SJICKTPUICCKOI'O 3apsaga

414

B3aunmoneiictue 3apsinoB. 3akoH Kynona

4.1.5

DNeKTpUUecKoe noJie. Hampsok€nnocTsb
anekTpudeckoro moss. IlpuHIMN cyneprno3unuu.
JIluHauyM HanPsHKEHHOCTH SJEKTPUUECKOTO MO

4.1.6

PaGora CHUII 3JIEKTPOCTATUYECKOTO HOJI.
ITorennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I U OUSJICKTPUKKU B IIOCTOSIHHOM
OJICKTPUYCCKOM IoJIC. I[I/IBJ'IeKTpI/I"IeCKaH
IMPOHUIACMOCTDb

4.1.8

OnexTpoéMkocTs. KonzpeHcaTop. DneKTpoEMKOCTb
IUIOCKOTO KOHJEHCATOpa. ODHEPIusl 3apspKEHHOTO
KOHJIEHCAaTopa

4.1.9

Texuuueckue YCTPOMCTBA: JJIEKTPOCKOIIL,
JIIEKTPOMETP, JJIEKTPOCTaTUYECKAs 3allHNTA,
3a3eMJICHHE  DJIEKTPONpUOOpPOB,  KOHJEHCATOP,




KCEPOKC, CTPYWHBIN TPUHTEP
41.10 HpaKmr{eCKHe paboTHI. N3mepenue
AIIEKTPOEMKOCTH KOHACHCATOPA
IOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcenoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
42.1 aNieKTpuueckoro Toka. HMcrounuku Toka. Cuia
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpspkenne. 3akon OMa Jyuist ydacTka 1enu
423 DIIeKTpUYECKOe COTPOTHUBJICHUE. VY nenpHOE
COTIPOTHBJICHUE BEIICCTBA
424 [locnenoBarenvHOe, NapauieIbHOE, CMEIIAaHHOE
COEIMHEHUE MPOBOJTHUKOB
425 Pabora snextpuueckoro toka. 3akoH [[xoyns —
Jlenna
4.2.6 MOUTHOCTH JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cwia (ganee — DJC) wm
427 BHYTPEHHEE COINPOTHBIICHUE HWCTOYHHUKA TOKA.
3akon  Oma i1 TONHOM  (3aMKHYTOM)
AJIEKTPpUYECKOH 1enu. KopoTkoe 3aMbIKaHNE
DJNeKTPOHHAS TPOBOJAUMOCTEH TBEPJBIX METAJLIOB.
4.2.8 3aBUCHMOCTh  COTIPOTHBJIEHUS  METAUNIOB  OT
Temmeparypbl. CBepXImpoBOIUMOCTh
4.2 429 OnekTpuyeckuii TOK B  Bakyyme. (CBOMCTBa
' AJNEKTPOHHBIX IMYYKOB
[TonynpoBomguuku. CoOOCTBEHHass W TpPUMECHas
4.2.10 MIPOBOJIMMOCTh TTOJTYIPOBOHUKOB. CBOMCTBA p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI
4211 DIIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs JUCCOLUAIUS. DICKTPOIH3
OneKkTpuyeckuil Tok B razax. CaMOCTOSITENbHBINA U
4212 HECAaMOCTOSITEIbHBIM  pa3psan. Pa3audHbie THIIBI
CaMOCTOSITENIBHOTO pa3psaaa. Monnus. [Tnazma
Texnudeckue ycTpoicTBa: aMnepMeTp, BOJIbTMETP,
peocrar, UCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoopHI,
4.2.13 3JICKTPOOCBETUTEIIBHBIE ~ MPUOOPBI,  TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBII AUOJ, TEPMHUCTOPHI U
(boTOpPEe3UCTOPHl,  MOJIYIPOBOJHUKOBBIA O,
raJbBaHHKa
[IpakTuueckue paboTel. M3yueHue CMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.
4.2.14 WN3mepenne OJIC wucCTOYHMKA TOKa U €ro
BHYTPEHHETO  COTPOTHBIICHUS. Habmonenue
ANEKTPOJIH3A
11 KIIACC
Kon
Koanposepsiemoro sjieMeHTa IIpoBepsiemMble 3JIeMEHTHI COEPKAHUS
pa3jiena
4 DJIEKTPOAMMHAMUKA




4.3

MAT'HUTHOE I10JIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

43.1

IlocTosHHbBIE MAarHuTEL. BzaumoerictBue
HOCTOSIHHBIX MarHuTOB

4.3.2

MarnutHoe  mone.  Bexkrop — MarHuTHOM
uHAyKuu. [lpuHnun cynepnosunuu. JInHnm
MariutHoM  mHAykuuu. Kapruna — nuHUER
MAarHuTHOM MHAYKUHMH IIOJS  IOCTOSIHHBIX
MarHuTOB

4.3.3

MarsnutHOE T1TOJI€ TIPOBOJHMKA C  TOKOM.
Kaprura nuHMN 1OJA AJIMHHOTO IIPSMOTO
IIPOBOJHHMKA W  3aMKHYTOIO  KOJIBLIEBOI'O
IPOBOJHMKA, KaTYIIKH ¢ TOkoM. OnbIT Dpcrena.
B3anmoielicTBre MPOBOJHUKOB C TOKOM

4.3.4

Cunia AMriepa, €€ MOIyJb U HalIPABJICHHE
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Cuna Jlopenna, e€ MOaylb W HampaBJICHHE.
JIBr>keHrE 3apsHKEHHOM YJaCTHUIIBI B
OJHOPOJIHOM MarHuTHoM Tmosie. PaGoTta cuitbl
JlopeHnia

4.3.6

SIBneHne ANEeKTPOMarHUTHOM MHIYKITUU

4.3.7

[ToTok BEKTOpa MarHUTHOM MHAYKIIUN

4.3.8

OJIC wuHaykuuu. 3aKOH BJIEKTPOMArHUTHOM
nHaykunu Papanes

4.3.9

BuxpeBoe  snekrpuueckoe  MoOJIE. 2/1C
UHAYKUAA B TMPOBOJHHUKE,  JBUXKYIIEMCS
MOCTYMAaTeIbHO B OJHOPOAHOM MAarHUTHOM
noJie

4.3.10

ITpaBuio Jlenna

43.11

NHayKTUBHOCTh.  SIBICHME  CaMOWHAYKIIHH.
OJIC camouHAYKIIMU

4.3.12

:‘)HCpFI/IH MAarnuTHOIO I10JI KaTYIIKH ¢ TOKOM

4.3.13

:‘)J'IeKTpOMaI‘HI/ITHOG I10JIC

4.3.14

Texundueckue YCTPOﬁCTBaZ IIOCTOSIHHBIC MarHuTHhI,
QJICKTPOMArHuThlI, QJICKTPOABUTaTCIIb,
YCKOpUTEIIN QJICMCHTAPHbIX qaCTHll,
WHAYKIIUOHHA I1CYb

4.3.15

HpaKTI/IquKI/Ie pa6OTLI. HSy‘ICHI/Ie MardMTHOI'O
noJjiA Karymkh C  TOKOM. Hccnenosanue
HeﬁCTBHH INIOCTOSAHHOTO MArHvuTa Ha paMKy C
TOKOM. HccnenoBanue SABJICHUA
3HeKTpOMaFHI/ITHOI7I HWHAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas cHCTEMa. CBoOoHbIE
KoJIe0aHMUsI. l"apmonnueckue KoJIEOAHHSL.
Ilepuon, wactora, amrmumryna u  (asa
KoJIe0aHni

5.1.2

[IpyxxunHblii  MadgTHHK.  MaremaTudecKkui
MasiTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunemarnueckoe M JAMHAMUYECKOE OMHCAHUE
K0J1€0aTEIILHOTO JBHKCHHUS

5.1.4

[IpeBpaiienue sHEpruM NpU TapMOHUYECKUX
kosieOaHusax. CBs3b aMIUIMTYIBl KoJieOaHUU
UCXOAHOW  BEIMYMHBI €  aMIUIMTyJIaMu
KoJ1e0aHuM €€ CKOPOCTU U YCKOPEHMUSI

9.1.5

Konebarenbublit KOHTYD. CBoOoIHBIC
AIIEKTPOMArHUTHBIE KOJEOaHHS B HACATHHOM
KOJIOATEeIbHOM KOHTYpE. AHAJOTHUS MEXIy
MEXaHHYECKUMH W DIIEKTPOMArHUTHBIMH
konebanusimu. @opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OSHEPTrUU B HACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

°.1.7

BolHy)KIeHHBIE ~ MEeXaHWYecKHe  KoJIeOaHHUs.
Pe3onanc. Pe3onanchHas KpHBasl.
BoiHy)KIeHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMsl.

5.1.8

[IepemenHbII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOoOIHOCTh MEPEMEHHOIO0 TOKA. AMIUIUTYAHOE
W JICUCTBYIOLIEEC 3HAYCHHE CHJIBI TOKAa U
HaIpsHKEHUS

5.1.10

Tpanchopmatop. [IpowsBonacTBo, mepemada u
notpebieHue ANEKTPUYECKOM SHEpPruM.
OKOJIOTUYECKHE PUCKA TPU POU3BOJICTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
HCIIOJIb30BaHUS ANEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
AIEKTPUYECKHI 3BOHOK, JIMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEpHOJa MaJbIX KoJieOaHuii rpysa
HA HUTH OT JUIMHBI HUTH M MacChl Tpy3a.
HccnenoBanue mepeMeHHOro TOKa B ILIETH U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHIEHCATOPA,
KaTYIIKU U Pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIOBHS

501 pacpoCTpaHEHusl. Ilepuon. Ckopoctb
pacrpoCTpaHeHus u JUINHA BOJIHBI.
[TonepeuHsle ¥ NPOIOJIBHBIE BOJIHBI

529 Wntepdepenus n audpakuus MeXaHHUECKUX
BOJIH

523 3Byk. Ckopocth 3Byka. I'poMKOcCTh 3ByKa.
Bricora Tona. TemOp 3Byka
ONEeKTpOMarHUTHbHIE BOJIHBI. Ycnosus

504 U3ITy4EHUS JIEKTPOMAarHUTHBIX BOJIH.

BzauMmnas OpHuCHTalHsd BCKTOPOB E, Buvs
3J'ICKTpOMal"HI/ITHOI71 BOJIHC B BAKYyM¢C




5.2.5

CaoiicTBa DJIEKTPOMAarHUTHBIX BOJIH:
OTpaXCHUE,  IPEIOMJIEHHE,  IOJSIpU3alINs,
mdpaxims, uHTEepEpEHIIHS. CkopocThb
SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3neKTpOMarHuTHLIX BOJH. [IpuMenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpyHuunsl  paguocBsi3u W TEJIEBUICHMUSL.
Pannonoxanusi. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHu4eckue  yCTpPOMCTBA:  MY3BIKaJIbHBIC
WHCTPYMEHTHI, YIbTPAa3BYKOBAs JWAarHOCTHKA B
TEXHUKE W MEIUILMHE, pajap, paauolpUEMHHUK,
TeJEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITHUKA
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[IpsmMonuHEHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHS CBETA.
[TocTpoenne n300paXkeHuii B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBera. 3akOHBI TPETOMIICHHS CBETA.
AOCOJIOTHBIH MMOKa3aTesab NPeIOMIICHHS

5.34

ITormmoe BHyTpeHHee otpaxenue. [IpenenbHbIN
YroJ1 MOJTHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcust cBera. CloxHBIH cocTaB 0ejoro
cBeta. LBer

5.3.6

Colwuparonye u paccenBaronyie JUH3bl. TOHKast
auH3a. DOKYCHOE pacCTOSIHME M ONTHYecKas
cuia TOHKOM JIMH3BI. [Toctpoenue
M300pakeHH B COOMPAIOIINX U PACCEHUBAIOIINX
nuH3ax. opMmysia TOHKOW JTUH3BL. Y BEIMYCHUE,
IaBaeMoe€ JIMH30U

5.3.7

[Ipenensl  ONPUMEHUMOCTH  T'€OMETPUYECKOM
ONTHUKHU

5.3.8

HNuTtepdepenius CBeTa. Korepenrnsie
HMCTOYHUKHU. VYcnoBus HAOIIOICHUS
MaKCHMYMOB u MUHHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTUHE  OT  JIBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cera. JludpakiuonHas pemérka.
YcnoBue HaONMIOIEHUS TIABHBIX MaKCHMYMOB
IIpY MaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/ISaI_II/ISI CBCTa

5.3.11

TexHudyeckue  yCTpONCTBA:  OYKH,  JIYIA,
¢doroanmnapar, MIPOEKIIUOHHBIN armmapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAs OINTHKa,
T(paKIMOHHAs PElIETKA, MOJISIPOU

5.3.12

[IpakTuyeckue paboTsl. Mi3MepeHune nokasaress
pEeIOMIICHUS. HccnenoBanue CBOMCTB
u3o0paxkennit B smH3ax.  HaOmonenue




JUCTICPCHUHU CBCTA

3JIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTHU KJIaCCHYECKOU
MEXaHUKH. [Tocrynatet TEOPUH
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH  MOJIYJIS
CKOPOCTH CBeTa B  BaKyyme, [MPHUHIHUII
OTHOCHUTEJIBHOCTH DHHINTEHHA

6.2

OTHOCHTEILHOCTh OJHOBPCMCHHOCTH.
3aMeIUIeHI/IC BPEMCHHU U COKpAIllCHUC NJIMHBL

6.3

DHeprusi 1 UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b MacChl C DJHEPrHEH W UMIYJIBCOM
CBOOOIHOM YaCTHUIIBIL. DHeprus IIOKOS
CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTEI KBAHTOBOM OIITUKU

711

®otonbl. Popmyna Ilnanka CBSI3M SHEPrUU
¢doToHA ¢ ero 4acToToW. DHEpPrusi U HUMITYJIbC
dboToHa

7.1.2

OtkpeiTHe © wuccienoBanue (orodrddekra.
Omneiter A.I'. CtoneroBa. 3akoHbl potorddexra

7.1.3

VYpaBHenue DOifHmTeiiHa 11 poTodrddexra.
«Kpacnas rpanuma» pororddexra

7.1.4

Hasnenue ceera. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnudeckue  yCTpOMCTBa:  (POTOIIEMEHT,
dboTomaTYNK, COTHEUHAst OaTapesi, CBETO U0

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OmnbiTel Pezepdopaa
o UCCJIETIOBAaHHUIO CTpOCHHUS aToma.
[TnanerapHast MoJesib aToMa

1.2.2

[Toctynatelt bopa. M3nydeHue M mNOrJIoOLICHUE
($bOTOHOB IIpU MEepexo/ie aToMa € OJJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. Crnekrtp
yYpOBHEH PHEPTHH aTOMa BOJOPOJIa

7.2.3

BonnoBble cBoiictBa wactun. BomHbl e
bpoiinsa. KopnyckynsipHO-BOJTHOBOW J1yaliu3M.
Judpakiys 37eKTPOHOB Ha KpUCTAJLIAX

7.2.4

CroHTaHHOE€ U  BBIHY)XJIEHHOE U3JIyuyeHHE.
YcrpoiicTBo U npuHIMI padoThI Ja3epa

7.2.5

TexHuuecknue  yCTpPOMCTBA:  CHEKTpaIbHBIN
aHanmu3  (CMEKTPOCKOM), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. HaGnronenue
JMHEWYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoasl Ha6J'IIO)IeHI/IH n perucTtpannmn
OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpHTI/IC PAANOAKTUBHOCTH. OnbITH




Pesepdopna 1o  ompemeneHHI0  cocTaBa
panuoakTUBHOTO M3mydeHus. CBoiicTBa anbpa-,
Oera-, ramma-u3iay4eHHUs. Biusinue
PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OtkpbiTHe TpoTOHAa M HeWTpoHa. HyknonHas
moxens snapa 'eiizenOepra — MBaneHko. 3apsia
anpa. MaccoBoe uucio sapa. M30Tomnsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U TTO3UTPOHHBIN
Oera-pacnaj. lNamma-uznydenue. 3aKoH
palnOaKTHBHOTO pacraja

7.3.5

DHeprusi CBSI3M HYKJIOHOB B sjpe. SlnepHbie
cuibl. Jledekt Macchl sapa

7.3.6

SnepHble peakuuu. [lenenue u cMHTE3 sSAep

7.3.7

SnepHbiii  peakrtop. TepMmosaepHBII CHHTES.
[IpoGnemsl nu MIEPCIEKTUBBI SIEPHOMN
SHEPreTUKU. DKOJOTUYECKHE acleKThl SAepHOI
SHEPreTHUKU

7.3.8

DJIeMEHTapHbIE YaCTHUIBI. OTtkpeiTHE
IIO3UTPOHA. @yHaMEHTaIbHbIE
B3aNMOJECHUCTBHUSI

7.3.9

TexHu4ecKre yCTpOMCTBA: JIO3MMETP, Kamepa
BunibcoHa, siiepHbIid peakTop, arToMHas bomba

7.3.10

[Ipaktrueckue paboThl. MccrnemoBanue TpekoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3aus, spKHE
3BE3/IbI, INTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Cousineunas cuctema. [lmaHeThl 3eMHOM TpyIIIIbI.
[11aHeThI-TUraHThl U UX CYTHUKH, KApJIUKOBBIC
maneTsl. Masbie Tena CoTHeYHON CUCTEMBI

8.3

Connne, dotochepa u armochepa. ConHeunast
AKTHBHOCTh

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTD, panuyc, TemIeparypa, 170.4
B3aMMOCBS3b. J[narpamMma «CHeKTpaJibHBIN KJacc
— CBETHMOCTb. 3BE3 Bl IJIABHOU
IMOCJICIOBATENIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY ISt 3BE3 ] TJIaBHOM
MTOCJICIOBATENHLHOCTH

8.6

Buyrtpennee ctpoenue 3BE31. COBpEMEHHBbIE
MPEACTABICHNUS O MPOUCXOKICHUU U 3BOJIIOLUN
ComHIia 1 38631, DTamnbl )KU3HU 3BE31D

8.7

Mneunsiii  IIyre —  Hama  ['anmakrtuka.
CrnupanbHas CTPYKTypa lNanaktuku,
pacupeneneHue  3BE34, rasa M IBUIN.
[Tonoxenue n npuxenue ConHua B ['anakTuke.
IInockas u  chepuyeckas  MOACUCTEMBI
lNanakTuku




88 Tunbl ranakTuk. PaguoraliakTKu W KBa3apsbl.
' UYépuble IbIpHI B ApPax raJaKTHK

Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab6mna. Pazberanue ramaktuk. Bospact u

8.9 panuyc Beenennoii, Teopust bonbmoro B3peiBa.
Mopnens «ropstueit Bcenennoi». PenukroBoe
U3Jy4YeHne
Macmrabnas CTPYKTYpa Bcenennoii.
8.10 Meraranaktiuka.  Hepeménueie  mpoOieMsr
ACTPOHOMHH

MPOBEPSEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMOBI

CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

Kon
MIPOBEPSIEMOr0
TpeboBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM PE3yIbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOTPaMMBI CPEAHETO O0IIEero 00pa3oBaHuUs

1

ChopMHUpPOBaHHOCTh YMEHHH paclio3HaBaTh (U3UUYECKUE SBJICHUS (IIPOIECChI) U OOBICHSATH
HX Ha OCHOBE U3YYEHHBIX 3aKOHOB

Bnagenue  ocHOBoOMOMArarolMMu  (QU3WIECKUMU MOHATUSAMHA WM BEJIUYMHAMH,
XapaKTepU3YIOMUMH (U3HYECKUE TPOIECCHI

CchopMIpOBaHHOCTh YMEHUH MPHUMEHSTh 3aKOHBI KIACCHYECKONH MEXaHWKH, MOICKYISPHON
(GU3MKH W TEpMOAWHAMUKH, ODIIEKTPOAWHAMUKH, KBAHTOBOW (M3MKM JUIS aHanmM3a H
OOBSICHEHUS SBICHUA MHKPOMHpPA, MaKpOMHpa M METaMHpa, pa3indarh YCIOBHUsS (TpaHHIIBL,
o0yiacTd) MNPUMEHMMOCTH  (PU3MYECKHUX  3aKOHOB, IIOHHMATh BCEOOIIMH  XapakTep
(dyHIaMEHTaIbHBIX 3aKOHOB W OTPaHUYCHHOCTh HCIIOJB30BAHMSI YACTHBIX 3aKOHOB;
aHAM3UPOBATh (PU3MUECKUE TPOIECCH], HCHONB3YSl OCHOBHBIC IIOJNIOXKEHUS, 3aKOHBI H
3aKOHOMEPHOCTH

ChopMHpOBaHHOCTh YMEHHUS pa3indaTh YCIOBHS IPUMEHUMOCTH Mojieliell (PU3NIecCKUX Tell U
TIPOIIECCOB (SIBJICHUH )

CdhopMupOBaHHOCTh YMEHHS PEIIATh pacyeTHBIE 3a7a4H C SIBHO 33aHHONW M HEIBHO 3a/IlaHHON
(m3mueckoil MOMENBbIO: HA OCHOBAaHWHM aHAIM3a YCIOBHS BHIOMPATh (DH3WUYECKHE MOIENH,
OTBeYaroUye TpeOOBaHUAM 3aJadyd, MPUMEHSTH (GOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3MYECKHX TEOPUil NMpPU HCIIONB30BAaHUM MAaTEMAaTHYECKUX METO/OB PEIICHHUS
3aj1a4, IPOBOAUTH PACUEThl HA OCHOBAHWU MMEIOIINXCS TAHHBIX, aHAJIM3HPOBATh PE3YIbTAThI
U KOPPEKTHPOBATh METOBI PELICHHS C YYETOM IOJIyYCHHBIX PE3YIIbTaTOB

Pemate kadecTBeHHBIE 3ajaud, TPEOYIOLIME NPUMEHEHUS 3HAHUM W3 Pa3HBIX Ppa3fenoB
LOIKOJIBHOTO Kypca (H3MKHM, a TakkKe MWHTErpalMyd 3HaHUM M3 JPYrHX HpPEIMETOB
€CTECTBEHHOHAYYHOI'0 IIMKJIA: BRICTPAUBATh JIOTMYECKYIO LETIOUKY PACCYKIEHUH C OOpol Ha
W3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBICHUS

BJ'IaI[eHI/IC OCHOBHBIMU MCTOAAMU HAYYHOI'O IIO3HAHHS, HUCHOJIb3yCMbIMU B (1)I/I3I/IK61
NpOBOAUTDH NPAMBIC U KOCBECHHBIC U3MCPCHUSA (I)PISI/ILIGCKI/IX BCIIMYHMH, BLI6I/IpaH ONTHMAaJIbHBIN
CII0C00 HU3MEPCHUA U UCHOJBb3YsSI HU3BECTHBIC MCTOAbI OLCHKHU HOFpe].HHOCTGﬁ H3M6p6HHﬁ,
OpOBOAUTH UCCICAOBAHUC 3aBUCHMOCTEH (1)I/I3I/I'{€CKI/IX BCJIMYMUH C HUCIIOJIb30BAHHUEM IPAMBIX
I/I3MepeHI/II>i, OOBSICHATE IMOJYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Ys (I)I/I3I/I‘leCKI/I€ TCOpHUH, 3aKOHBI U
IIOHATHA, W [J€JIaTbh BBIBOIbI, CO6J'IIO,Z[aTL mpaBuJia 0e30ImacHOro Tpyda Opu MPOBCACHHUU
I/ICCJ'ICZLOBaHI/Iﬁ B  paMKax yqe6H0r0 OKCIICpUMCHTA U y‘le6HO-HCCHC,I[OBaT€HBCKOﬁ
JACATCIbHOCTH C HCIIOJIb30BAHHUEM I_[I/I(prBBIX HU3MCPUTCIIbHBIX YCTpOﬁCTB nu na6opaT0pH0r (8}




000pyIOBaHUS

8 ChopMHpPOBaHHOCTh YMEHUH aHATU3UPOBATh U OLCHUBATH IIOCICACTBUS OBITOBOM U
MIPOU3BOJICTBEHHOW JICATEILHOCTH YEIOBEKA, CBSI3aHHOM C (PU3MYCCKUMH TPOIIECCaMH, C
MO3ULUN 3KOJIOTMYECKOU Oe30macHOCTH; MPEACTaBICHUI 0 palrMOHaIbHOM
MPUPOAOIIOJIB30BAHUH, a TAKXKE PAa3yMHOM HUCIOJIb30BAHUM JIOCTUKEHUN HAYKU M TEXHOJOTHI
JUTSL TAJTBHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa
9 OgBnajieHue pa3jMYHbIMUA CIIOCO0aMHU PabOThl ¢ MH(pOpMaIMel (U3UYECKOrO COICPKAHUS C
WCIIOJb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTWU;, pa3BUTHE YMEHUU
KPUTHYECKOrO aHaJIu3a U OI[CHKH JIOCTOBEPHOCTH IMOJydyaeMor HH(pOpMaIUu
10 ChopMHUPOBAaHHOCTh YMEHUN MPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE IMOHSTHUS,
TEOPUM M 3aKOHBI JJIs aHalu3a U OObACHEHMS (U3UYECKUX IMPOIECCOB, MPOMCXOISAIINX Ha
3BE3/1aX, B 3BE3[HBIX CHUCTEMax, B MEKIaJIAKTUYECKON cpene; JIBUIKEHHsS] HEOECHBIX Tell,
3BOJIIOLMU 3Be3]1 U BeenenHoit
INEPEYEHDb 3JIEMEHTOB COIEPKAHWA,
Kon Kon IIpoBepsieMblii 2IEMEHT COIEPKAHUS
pasmena/Te | 3JeMeHTa
MBI
1 MEXAHHKA
11 KNHEMATUKA
1.1.1 Mexannueckoe asmxkenne. OTHOCUTEIBHOCTh MEXaHHYECKOT0 ABMKEeHUd. CucremMa oTcyera
112 MatepuaibHas TOUKa. z fpacKTopas

Ee panuyc-Bexrop:

F(t)=(x(t),y(1).2(1)),

TPaeKTOpHS,
nepeMelieHue:

CrnoxeHne mepeMeIeHni:

AT = AT, + AT,

1.13 CKOpOCTh MaTepUAIIbHON TOUKH:
5=4r i (U v, )
= — = t = 1 Uy U; )
At At—0
AX . . .
L, = E =X, ananornuno Uy = Yy, U, =7,
At—0

Crnoxenue ckopocreii: Uy = U, U,




Brruncienue NepeMCIICHUA U ITYTU MaTepPIaJ'ILHOfI TOYKHU IIpU HpHMOHHHCﬁHOM JBHXXCHHUH BJIOJIb

ocH X 1o rpaduky 3aBHCUMOCTH Vy (t)

114

. AD

Y CKOpEHHe MaTepHaTbHON TouKH: & = At

At—0

Av

ay = Atx = (v, )t , aHanornano &, = (Uy )t L a,=(y, )t .
At—0

1.15

PaBHOMepHOC HpHMOHHHeﬁHoe JABHXKCHUC!

X(t) = X, +0p,t

v, (t) = vy, =const

1.16

PaBHoyCKOpeHHOC HpHMOJ’IHHeﬁHOG JABHKXCHHUC!

2

X(t) =Xy +Up,t + aXZt

v, (t)=u, +ayt
a, = const
UZZX _Ulzx = 2ax (XZ _Xl)

v+,
2

-t

IIpu ABMXEHHUU B OTHOM HAIpPaBIICHUU ITyTh S=

117

CBobonHOe  majeHWe.  YCKOpeHHe  CBOOOIHOro

nageHus. JIBukeHue Tena, OpOIMIEHHOro IO YIIIOM o
K TOPHU30HTY:

X(t) =Xy + Vgt = X, + 0, COS -t
t* . t?
y(t)= y0+u0yt+gy—: y0+uosma-t—g—
2 2 Vo a

(1) =Ly, =0, COS QL

L
L

=y

y(t)=voy+gyt=uO sina— gt 0 X5

9, =0
g, =—g = const

1.1.8

KpuBonuneriHoe nBuxkeHue. [BrkeHre MaTepUaIbHOM TOUKH 110 OKPY>KHOCTH.
YrmoBas w NTUHEHHAs CKOPOCTh TOYkW: U =oR . Ilpu paBHOMEPHOM JBHKEHHM TOUKHU IO

2n
oKpykHOCTH O = ? =2nv,




2
v 2
LleHTpOCTpEMHTENBHOE YeKOpeHHe ToukH: &, = — = O R . [TonHoe ycKopeHHe MaTepHaIbHOM

TOYKHU
1.1.9 Teepaoe Teno. [ocTynaTensHOe U BpallaTeNbHOE ABHKSHHE TBEPIOro Tena
1.2 JMHAMUKA
1.21 WuepumansHeie cucTeMbl oOTcueTa. [lepBblit 3akoH HeroToHa. [IpHHIMI OTHOCHTETBHOCTH
lamunes
1.2.2 m
Macca tena. [InotHOoCTh BemecTBa: P = v
1.2.3 = = F
Cuna. [IpyHIMT CYNEPIO3UIIMN CHIT: FpaBHOHeﬁCTB =K+ F2 +...
124 Bropoii 3akon Hetorona: mi1s matepuansHoit Touku B UCO
F=ma; AP =FAt upu F = const
1.25 Tperuit 3akon HelooToHa 111 MaTepUalbHBIX __"‘_’_.—“"__
touex: F, =-Fy Fy le
1.2.6 3aKOH BCEMHUPHOTO TATOTEHMS: CHJIBl MPUTSHKEHUS MEXKAY TOUYEYHBIMM MAaccaMM pPaBHBI
m,m
el ]
F=G—=.
Cwra Tokectd. LleHTp TspKecTH Tenma. 3aBHCHMOCTh CHIIBI TSDKECTH OT BBICOTHI N Harg
HOBEPXHOCTHIO TIaHETHI paxuycoM Ro:
mg GMm
- 2
(Ry+h)
1.2.7 Cuna ynpyrocta. 3akon I'yka: Fy = -kX
1.28 Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOIBKEHHS: FTp =uN
Cua TpeHHs TOKOSL: FTp <uN
Koaddrmment tpenns
1.2.9 |
JNasnenne: P = ?
1.3 CTATHUKA
1.3.1 MOoOMEHT CHITBI OTHOCHTEIIEHO OCH BPAIlCHHS:

|M| =Fl , rie | - mewo cuner F - otHOCHTENBHO OCH,
npoxomsmied depes Touky O mepHeHIuKyIspHO
PHUCYHKY

]




132

Hentp macc Tena. LleHTp Macc cucTeMBl MaTEpHAIBHBIX TOYEK: Mo m +m. +
A b, + ...

OHOPOIHOM TOJIE TAKECTH (9 = COHSt) LIEHTp Macc TeJla COBMAJIAET C €ro HEHTPOM THKECTH

oo M +mn

. B

1.33

M, +M,+..=0

VYcnous paBHoBecus TBepaoro tena B UCO: | =

F+F+..=0

1.34

3akoH Ilackamnsa

1.35

JlaBnenue B )KUAKOCTH, Hokosmeiics B UCO: P = Pg + Pgh

1.3.6

— —

3akoH Apxumena: FApX = _Psmeca ,

eciu Te10 1 KuIKocTh nokoarcst B UCO, To Fapx = POVaureen

VYcaoBue mIaBaHus Tl

1.4

3AKOHbBI COXPAHEHUNA B MEXAHUKE

141

HMmmynbc MaTepHabHON TOUKH: p=mov

1.4.2

Hmmynse cuctems Tem: P = P+ P, +...

143

3aKOH U3MCHEHUS U COXpaHCHUS UMITYJIbCa:

s 1ICO AP=A(P,+ P, +...) = R AL+ Fyp o At

— ' lpuemn 2BHELIH )

B UCO Ap = A( rjl + pZ +) = Ov ecimn FlBHeUJH + FZBHeLUH o= 0

PeakTuBHOE nBHKEHHE

1.4.4

PaGota cumibl Ha MaIoOM MepeMeeHHH:

F
A=|F|-|a|-cos = F, - Ax _(

145

MoIHOCTb CHIIBL:

ecin 3a Bpemst Al paGora cusr mamensiercs na AA o F
TO MOITHOCTE CHIIBI

I

A

P=
At

=F-.v-cosa

At—0

1.4.6

mo?

KuHeTHdeckas SHeprys MaTepuanbHoi Toukm: E = =—.

3aKkoH HU3MECHCHHA KAHETHICCKOM OHEPIrun CUCTCMbI MaTepHaAJIbHBIX TOYCK:

nco AE_, =A +A, +..

1.4.7

HOTGHHI/I&J’ILH&?[ OHEPIruid:




JUIS1 TOTCHIUAIBHBIX CHJI A12 = Eln()TeHL[ - E2n0TeHL1 = _AEHOTeHu .
HOTGHIII/IZU‘ILHaSI 3Hep1“I/I$I MaTepHaJ'H;HOfI TOYKHU B OI[HOpOI[HOM I10JIC TS2KCCTH. Enmeﬂu = mgh

[NorennuanpHas sHepTUsl YIpyro 1edopMUPOBaHHOTO TeNa:

kx?

TIOTEHIT 2

1.4.8

3aK0H U3MEHEHHUS 1 COXpaHCHUA MeXaHU4eCKOi OHEPIruu:

EMeX = EKI/IH + EHOTGHL{]

B UCO AEmex = ABcex HETOTEHIL. CHII y

B ICO AEmex = O , €CJIIN Ascex HETOTEHI. CHJI — 0

15

MEXAHNWYECKUE KOJIEBAHI 11 BOJIHBI

151

[apMoHnueckue KoneOaHWs MaTepHalbHOM TOYKH. Awmmumtysa U (asza  KonebaHHH.
Kunematndeckoe onucaHue:

x(t) = Asin(ot+g¢,),

' 2 2
(UX )t =-0 X(t) = a, +®°X=0, rje X - cMeneHne U3 MOTOKEHMS PABHOBECHS.

jab)
>
—~~
~—
~
Il

JIlnHAMHUYEeCKOe O CcaHue:

2
may = -kx, rie K = M®* . D10 3Hauwr, uro Fy = -kx.

DHepreTUYecKoe OMICcaHue (3aKOH COXPaHEHHUSI MEXaHUIECKOH YHEPTUN):
2 2 2 2
mo®  kx®  mo,
+—=—T%=_—_ —const
2 2 2 2

CBs3b aMIUTUTY/IbI KOJEOAHUI CMEIEHHUs] MATepPHATbHON TOYKH C aMIUIMTYIAaMH KoyeOaHul ee
CKOpPOCTH U YCKOPEHHUSI:

_ _ 2
Umax - (,OA’ amax =o’A

152

[lepron n gacrora KonebaHwmii: T= =

g

[lepron ManbIx CBOOOIHBIX KOJIEOaHMIT MaTEMaTHIECKOTO MasiTHHKA: T=2n

m
Ieprox cBOGOHBIX KOMEOaHHii IPYKHHHOTO MasiTHIKa: 1 = 2T ?

153

BI)IHy)K,HeHHBIe Kkonebanus. Pe3onanc. PesonancHas KpuBas

154

[Tonepeunsle 1 mpoponbHBIE BOTHEL. CKOPOCTH PaCIpOCTPaHEHHS U JUTMHA BOJHBL: A=vl =—,
v




Wnrepdepennns u audpakiys BOIH

155 3Byk. CKOpOCTE 3ByKa
2 MOJIEKYJISIPHASI ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKYJISIPHA ST ®U3UKA
211 Mopenu CTpoeHHUsS Ta30B, KUIAKOCTEH W TBEpAbIX Ted. IlycTh TepMomuHAMHYECKas CHCTEMa
N - m
(Teno) cocrout u3 N oMHAKOBBIX MOJIeKyl. Torna KomuuecTBo BemecTsa v — N, E ,
A
rie Na - grcio ABorazpo, M - Macca cucreMsl (tena), M - Monsiprast Macca Bemectsa
2.1.2 TemoBoe IBUXEHHE aTOMOB M MOJIEKYJT BEILIECTBA
213 B3aumoneiicTBue yacTull BelecTBa
214 Huddysus. BpoyHoBckoe nBIKeHUE
2.15 Monens uaeansHoro raza 8 MKT
2.16 CBsi3p MEXIy AaBIE€HHEM U CpeIHEH KHHETHYEeCKOW HSHepruedl MoCTyHaTelbHOTrO TEMIOBOTO
JBIDKEHHSI MOJIEKYJT HlealIbHOro Ta3a (ocHoBHOe ypaBHeHHe MKT):
o= L nor =20 mo’)_2 — N
== v =—=N- =—N-¢ - i = _
b , TAe Mo - Macca OAHOW MOJICKYJIbI,
3 3 2 ) 3 Y Y
KOHIECHTPAIHS MOJICKYIT
2.1.7 AbcomtoTHas Temrniepatypa: T =1° + 273 K
2.1.8 CBs13p TeMIepaTyphl ra3a CcO CpeAHEH KHHETHUECKOW IHEprueil IMOCTYNaTelIbHOTO TEIIOBOTO
JIBMDKEHUSI €r0 MOJIEKYII:
2
el CEARETS
nmoct -
2 2
2.19 Vpasuenue p = nkT
2.1.10 Mopenb ueanbHOro ra3a B TepMOJHMHAMHUKE:
YpaBuenue MenaeneeBa — Knaneiipona
Bripaxxenue a1 BHyTpeHHEH SHEprun
Vpasuenne Menneneesa - Kitaneiipona (mpuMeHnMBbIe ()OPMBI 3aITHCH):
m RT
pV = SRT =vRT =NkT  p=""—
u u
Beipakenue s BHyTpEHHEH SHEPruM OJHOATOMHOIO HJICANBHOr0 raza (MpUMEeHUMbIE (HOPMBI
3aTHCH):
3 3 3m 3
2 2 2 1 2
2.1.11 3akoH JlanpToHA TS JaBIICHUS CMECH Pa3peKeHHBIX Ta30B:

p=pitpz2+t..




2.1.12

I/ISOHPOIIGCCBI B Pa3pCKECHHOM Tra3c¢ C MNOCTOAHHBIM YHUCIOM MOJICKYIT N (C IIOCTOSAHHBIM
KOJIMYCCTBOM BCIICCTBA v ):

uzotepma (T = const): pV = const,

P _
m3oxopa (V = const): T° const |

V —
uzobapa (p = const): ? = const

I'padudeckoe npeacrasicHue u3omnporeccoB Ha PV-, pT- u VT-muarpamMmmax.

OObeIMHEHHBIN ra30BbIiA 3aKO0H:
V

— =const
T

JJIA TIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 HacellieHHbIE W HEHACBHINIEHHbIE Maphl. KadecTBeHHas 3aBHCUMOCTh IUIOTHOCTH M JIaBJICHUS
HACBHIIIIEHHOTO TTapa OT TEMIIEPATYPhl, HX HE3aBUCUMOCTh OT 00heMa HACBIIIIEHHOTO Mapa
2.1.14 BrnaxHOCTh BO31yXa.
pnapa (T ) pﬂapa (T )
OtHocuTenbHas BIaKHOCTE: P = =
pl—[acmm. napa (T ) p HACBIILL. [1apa (T )
2.1.15 V3ameHenue arperaTHbIX COCTOSHHUI BEIECTBA: UCTIApEHHNE U KOHJICH AL, KUIICHUE KUIKOCTH
2.1.16 VI3meHeHMe arperaTHbIX COCTOSHHUH BEIIECTBA: MIABJICHUE M KPUCTAIUIU3aLs
2.1.17 [Ipeobpa3zoBanue 3Hepruu B (pazoBbIX mepexoaax
2.2 TEPMOJMHAMUKA
221 TeroBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHuyTpeHHsis sHeprus
2.2.3 Ternonepenaya Kak crnoco0 HM3MEHEHHs BHYTPEHHEW OJHepruum Oe3 COBEpIICHHUs paOoThI.
KoHBekuusi, TemI0NpOBOAHOCTh, H3Ty4CHHE
2.2.4 KomnmuecTBo TemoTHI.
Y nenbHas TEIUIOEMKOCTh BEILECTBA C: Q=CcmAT
2.2.5 VY aenbHast Terora mapoodpasosanus L: Q = Lm.
Y e/bHas TErioTa IaBieH s A : Q=xm,
VY nenbHas TEIUIOTa CropaHus Tommea g: Q = gqm
2.2.6 OnemeHTapHass paboTa B TepMOIMHAMUKE: A= PAV | Bymucrenne paboTel 10 TpaduKy
nporecca Ha PV-auarpaMme
2.2.7 IlepBblil 3aKOH TEPMOJVHAMUKU:




le = AU12 + A12 = (Uz _U1)+ A12-
Anunabara:

Q1z =0= A12 :Ul_UZ :_AUlZ

2.2.8 Bropoii 3akon Tepmonnnamuki. HeoOpaTumele nporeccs
2.2.9 IIpunnune! aevictBus TeruioBbix MamuH. KITJT:

T] — Aja LMK — Harp | X0J1 — 1 _ | X0J1

QHarp Qﬂarp QHaI‘p
2.2.10 Makcumansroe 3Hauenue KITJ. Huxn Kapno:
T =T T
_ __Harp xom X0
max n= TlKapl-lo - T =1-
Harp Harp
2.2.11 YpaBuenue Teriooro damanca: Q1+ Q2+ Qs +...=0
3 SJIEKTPOJIMHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE

3.11 OneKTpu3ays Tell U ee MPOsIBICHI. DIeKTpudeckuil 3apsa. [[Ba Buaa 3apsga. DIeMeHTapHBINH

ANEKTPUUECKUH 3apsil. 3aKOH COXPaHEHUsI AJIEKTPHUYECKOro 3apsijia
3.1.2 BzaumogeiictBue 3apsnos. Toueunsie 3apsiasl. 3akon Kysona:

B OJJHOPOJIHOM BEILECTBE C AUJIEKTPHUECKOI MPOHUIIAEMOCThIO &

B e O I A
F=k = —
er 4nee, I

3.1.3 Onekrpudeckoe moje. Ero geiicTBre Ha AJIeKTpHUYECKUE 3apsiibl
3.14 R E

HanpsbkeHHOCTD AIIEKTPHYECKOrO TOJS: E= .

qnpoGHmﬁ
E —kJ

Ilone Toueunoro 3apsana: &, = F,

omaoponHoe mone: E = const.

KapTuHbl nTuHMI HaNPsHKEHHOCTH 3TUX MOJIEH
3.15 [ToTeHIMaTBHOCT AMEKTPOCTATUICSCKOTO TIOTIS.

PaszHocTh moTeHIIMAIOB 1 HaNpsKCHUE:

A, =q(p,—9,)=—0Ap=qU |
HOTGHHI/I&J’ILH&SI 3Hepr1/1>1 3ap>ma B 3HeKTpOCTaTI/I‘IeCKOM I10J1C:

W=qo.




A=-AW
W

IoTennuuan 3aeKTpocTaTuueckoro nons: P =~

CBs13b HANPSHKEHHOCTH TONIA M PA3HOCTH TIOTEHIMANIOB IS OMHOPOIHOIO DJIEKTPOCTATHYECKOrO
nons: U = Ed

3.1.6 [IpuHIUN Cynepno3uyy MEeKTPUIECKUX TOoJIEH:

E=E+E,+.... 0=0,+0,+...
3.17 [IpOBOAHUKY B 3JEKTPOCTATHUECKOM TI0Jie. Y CIIOBHE PAaBHOBECHS 3apsiIOB: BHYTPH MPOBOJHHKA

r

E — (), BHYIDH U Ha TIOBEPXHOCTH MpoBoHHKa P = CONSt
3.18 JIMANEKTPUKHI B 3I€KTPOCTATHYECKOM Tole. JuaneKTpueckas MPOHUIIAEMOCTh BEIecTBa &
3.1.9 q

Konpaencarop. DneKTpoeMKOCTh KOHIEHCATOpa: C= U .

€€,S

DIIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa: C= d = SCO
3.1.10 [NapamenbHoe coeJMHEHNE KOHIEHCATOPOB:

q = ql + q2 + ey Ul = U2 = Cnapann = C1 + C2 +..

[NocnenoBarenbHOE COEAMHEHNE KOH/ICHCATOPOB:

1 1 N 1 N
U=U+U+...,1=02= ..., =~ T T
Cnocn 1 CZ
DHeprus 3apsukeHHoro konjencatopa: W, = — = =—
2 2C
3.2 3AKOHBI TIOCTOSAHHOI'O TOKA
Ca Toka: | = At . ITocrosiuukIit Tok: | = const
At—0

Jns moctostHHOTO TOKA ( = It
3.2.2 YcnoBust cyliecTBOBaHUS 3JIEKTPUIECKOTO TOKA.

Hanpsoxerne U u OJIC E
3.2.3 §]

3akoH OMa ay1s y9acTKa IeTu: I = E
3.24 DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBHCUMOCTh COIMPOTUBIICHHS OJHOPOJHOTO MPOBOIHHKA OT

S

€ro JJIMHBI U CCUCHMUA. YHGHLHOG COIPOTHUBJICHUC BCHICCTBA. R = p




3.25 A
E _ TOPOHHHUX CHJI
Ucrounuku toka. 3/1C ucrounuka Toka: & = —q .
BHyTpeHHee CONpOTUBIEHHE UCTOYHHUKA TOKA
3.2.6 3akon OMa Ut OJTHOH (3aMKHYTO#) AnekTpudeckoit nenu: E = IR + E.r
E >
Ir, oTkyna | =—— T R
R+r
3.2.7 [MapamiensHoe coeJMHEHNE IPOBOHUKOB:
I=hi+l+., Ui=U=, g :_+_R Fo,
Tiapasut 1 2
[MocnemnoBarensHOE COEAMHEHNE TPOBOHUKOB:
U=zU+U+.., h=h=.., R =R1 + R + ...
3.2.8 Pabora snextpudeckoro Toka: A = [Ut.
3axon Jlxoyns - Jlenna: Q = I°Rt.
2
2 U
Ha pesucrope R: Q = A=1°Rt=1Ut = Ft
3.29 AA
MOIIHOCTD AIEKTPHYECKOTO TOKA! P= At =1U .
At—0
2
2 U
TenoBast MOIIHOCTb, BhessemMas Ha pesuctope: P =" R=—=1U .
P —_ AACT CHJI — EI
MoIHOoCTh UCTOYHHKA TOKA: 'E — At -
At—0
3.2.10 CB0OO/IHbIE HOCHUTENH JJIEKTPHYECKUX 3apsiioB B IPOBOJHMKAX. MeXaHH3MbI MPOBOJUMOCTH
TBEPABIX METAJUIOB, PACTBOPOB M PACIUIABOB JJEKTPOIUTOB, Ta30B. [loMyInpOBOTHHKH.
ITonynpoBOAHUKOBBIN AUOA
3.3 MAT'HUTHOE I1OJIE
3.3.1 MexaHnueckoe B3aUMOACWCTBUE MarHuToB. MarHuTHoe moje. Bekrop MarHWTHOW HMHIYKIMH.
TIpHHLMII CyTIepHo3HIK MarHuTHbIX moeii: B =B, + B, +...
JIvHMM MHAYKUMHA MarHUTHOTO moiisi. KapTuHa nuHUN MHAYKIIMH MAarHUTHOTO TIOJSI TOJIOCOBOTO
Y TIOIKOBOOOPA3HOr0 MOCTOSHHBIX MATHUTOB
3.3.2 OmneitT Dpcrena. MarHuTHOE MoJIe MPOBOJHMKA ¢ TOKOM. KapTHUHA THHUI MHAYKIIMK MarHUTHOTO
OJISL JWTHHHOT'O MPSIMOTO TIPOBOTHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIIKH C TOKOM
3.3.3 Cuna AMniepa, ee HarpaBJI€HHUE U BEIMYMHA:
F = IBI sina ,rae & - yron Mexy HanpapieHHeM MpOBOJHUKA U BeKTopoM B
3.34

Cuna JlopeHma, ee HampaBlIeHWE ¥ BEIMYHHA: Fnop :|Q|UB SINQ rpe O - yron mexay




BCEKTOpaMu U n B . I[BI/I)KGHI/IG 3ap${>1<eHH0171 JacTulbl B OAHOPOJHOM MArdoMuTHOM I10JIE

3.4

OJIEKTPOMATHUTHAA UHAYKIA

3.4.1

IToTok BekTOpa MarHUTHOM UHIYKITUH: }71. ? / 1}

®=B S =BScosa %ﬂs

3.4.2

SIBnenue snekTpoMaruuTHOW UHAYKIUH. DJIC MHITyKIIMH

3.4.3

3aKoH 3JIeKTPOMarHUTHON MHIykuu Papanes:

_AD
' At

At—0

3.4.4

OJIC vHIYKIUK B TIPSMOM MTPOBOJHKKE JJTHHOM |, B

JBIDKYLIEMCS CO CKOPOCTBIO U (U 1l ) B /\a 7

OZIHOPOIHOM MarHuTHOM mose B: / ) '
/ 7

|Ei| =BlvCosa, rae @ - yron mexy Bexropom B 1 Hopmansio N k mIockocTH, B KOTOPOit

nexar sexropel | 1 U ecm | LB u o L B, 1o |Ei|:B|U

3.4.5

IIpaBuno Jlenua

3.4.6

o

WVHAYKTHBHOCTD: L= — ,umu ® =LI.

Al

Camounaykius. 9J{C caMOMHIYKINH: Esi =-L— = _th
At At—0

3.4.7

LI?
DHeprusi MarHUTHOTO Tos Karymku ¢ Tokom: W, = ——

2

3.5

SJIEKTPOMATHUTHBIE KOJIEBAHM S 11 BOJIHBI

3.5.1

KomebarenbHelif  KOHTYP. CBoOOmHBIE  DIEKTPOMAarHUTHBIC
KoJIe0aHUs B UICATBEHOM KollebaTembHOM KOHTYpE: L

q(t) = Gpax SN (0L + )
1 (t) =0 = 00, cOs(0t+ @y ) = I,,cos (ot +¢, )

T =2nyLC ®= oo 1
®opmyna Tomcona: | =247 , OTKyJa T \/E .

CBs13b aMIUTATYAbl 3apsAla KOHACHCaTopa C aMHHHTy)IOﬁ CHUJIbI TOKa 1IpU CBO6OI[HLIX




QJICKTPOMArHUTHBIX KOJIe0aHUSAX B nacaJibHOM KOJ1e0aTeIbHOM KOHTYpE: qmax

3.5.2 3aKOH COXPAaHECHUS YHEPTUH B HICATFHOM KONEOaTeIbHOM KOHTYpE:
Cu? LI? cu? LI?
> + > = zma’(: ZmaX:COI’ISt.
3.5.3 BeiHyX/IeHHBIE 3JIEKTpOMarHUTHEIE KojeOanus. Pe3onanc
3.5.4 [epemennsrii Tok. [Ipon3BoacTBO, Iepenaya u MoTpedIeHHE ANEKTPUUECKOH IHEPTHN
3.5.5 CaoiicTBa 3JIEKTPOMATHUTHBIX BOJH. B3auMHas OpHEHTAIMs BEKTOPOB B 3JIEKTPOMArHHTHOW
BonHe B Bakyyme: E | B L €
3.5.6 [Ikasa 3JeKTpOMArHUTHBIX BOMH. [IprMeHEeHHE 37IeKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpsiMonuHeliHOe pacnpocTpaHeHUE CBeTa B OHOPOHOM cpene. Toueunslit ncrounuk. Jlyd ceera
36.2 3aKoHbl oTpaskeHus cpera. O = p
alp
S
3.6.3 [MocTpoeHre M300paeHuit B TUIOCKOM 3epKaJie
3.6.4 3aKOHBI MTPEIOMJICHUS CBETA.
Tpenomnenne ceera: NSIN & =N, sin 3 m
AGCOMIOTHBIN TIOKa3aTeNb MPETOMICHUS:
c
naﬁc -
1y
n, _u
., n =—%2=-1
OTHOCHTENBHBIN TIOKa3aTeb NPEIOMIICHHS: | omn n_ o
1 2
Xon my4eil B mpu3Me.
CoOTHOIIEHNE YacTOT M COOTHOIICHHE JUIMH BOJIH IPH IIEPEX0Je MOHOXPOMATHYECKOTO CBETa
4epe3 TpaHHMIly pasliera ABYX ONTHYECKUX CPem:
Vi =V,, NA =N,
3.6.5 [onHoe BHYTpEeHHEE OTpaKEeHHE.
IIpenenbHbIi yroy MOJTHOrO BHYTPEHHETO OTPAXKEHMSL: Hy<hy Ry
. 1 n,
sina,, =—=-%
OTH r]l
3.6.6 Cobuparonue u paccerBarompe JTHH3bL ToHKas nmH3a. POKYCHOE pacCTOSHHE M ONTHYECKas
1
CHIIa TOHKOM JmH3bl: D = —
F
. . ~
3.6.7 ®dopMyia TOHKOM! JINH3BIL: d
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VBenudeHue, 1aBaeMoe JIMH30M:
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D<0:>F=1<O,
D

B cnyuyae pacceuBaroiieit JIMH3bI:

F=£=m<1
H d

3.6.8

Xon nyda, TPOMIEANIET0 JUH3Y TOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
ITocTpoeHre N300paKeHUI TOUKK U OTPE3Ka MPSIMOM B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U
UX CHCTEMax

3.6.9

dotoanmapar kak onTudeckuii mpubop. a3 kak onTuveckas cucrema

3.6.10

Wnrepdepennus cBera. KorepeHTHble HCTOYHMKH. YCIIOBUSI HAONIONEHHS MaKCHUMYMOB U
MHUHUMYMOB B HHTE€P(EPEHIIMOHHOIN KapTHHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

A
MaKCHMYMBI - A= zmz ,m=0,+-1,+-2 +-3, ...,

A
MHHMMYMBI - A= (Zm +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus ceera. [AudpakinoHHas perieTka. Y clioBrue HaOMOACHUS ITIaBHBIX MAaKCUMYMOB IIPH
HOPMAIbHOM IaIeHHH MOHOXPOMATHYECKOTO CBETA C JUTHHOM BOTHEI A HA PENIETKY C TIEPHOIOM

d:

dsing, =mA m=0,+/-1,+-2,+-3, ..

3.6.12

Hucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITY CKYJISPHO-BOJITHOBOU JTY AJTU3M

411

I'mnore3a M. Ilnanka o kBanTax. @opmyna Ilnanka: E=hv

412

hc
®oromsr. Dreprust dorona: £ = Nv = N =pcC.

hv

Wmnyasc horona: P=—=—=
yI6C ¢ c o
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Dotoapdext. Onbiter A.I'. CroneroBa. 3akons! GpoTodddexra

414

VYpaBHenue DiHmTeiHA 11 hoTorddekTa:

E(borona = Asmxona + EKI/IH max;
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rae E(bomr—ra =hv= 2 Amxoﬂa - hVKP - A E](m-lmax = 2max = eU3an
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415 JaBnenue cera. /aBieHne cBeTa Ha MOMHOCTHIO OTPAXKAIOIIYIO IMOBEPXHOCTh M Ha IOIHOCTHIO
TIOTJIOMIAIOIIYIO TTOBEPXHOCTh
4.2 OU3UKA ATOMA
421 ITnanerapHas MmoJienb aToma
422 IToctynater bopa. M3nydeHue u moriomeHre GOTOHOB IPHU IMEPEXO/Ie aTOMa C OJHOTO YPOBHS
SHEpPIuu Ha JPYrou:
hc
hv,., :_k :|En - Em|
mn
423 JluneituaTeie CEKTPHI.
CriekTp ypOBHe# SHEpriy aToMa BOJ0po/a:
~ —13,65B
B=— 7 n=123.
4.3 OU3NKA ATOMHOTI'O SIPA
431 Hyxmonnas mopmens snpa ['eiizenbepra - MBanenko. 3apsp simpa. MaccoBoe dHCIIO sipa.
M3oronsl
432 PannoakTuBHOCTS.
A A4 4
Anba-pacnan: z X >z, Y +,He,
bera-pacnan.
A A 0 ~
DIEKTPOHHbIH B-pacman; ; X =7, Y+ e+V,.
A A 0 5
TTo3uTpOHHBI B-pacman: 5 X =5, Y+ €+v,.
Tl'amma-uznydenue
433 _t
3aKoH paAHOaKTHBHOrO pacmana: N (t) =N,-2T.
_t
ITycTh M - Macca paJMoaKTHBHOTO BemlecTa. Torma m (t) =m,-27
434 SAnepubie peakuuu. [leneHne u CHHTE3 sACP




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
v/ ®usuka, 10 kmacc/ Msakumes I'.51., ByxoBues Bb.B., Corckmii H.H.; mox penakiuein
[MapdentpeBoit H.A. AkmmonepHoe odmiectBo «M3narenscTBo «IIpocBenieHue.
v/ ®usuka, 11 xmacc/ Msakumes I'.JI., Byxosues B.B.,, Yapyrun B.M.; nox penakuuei
[MapdentpeBoit H.A. AkmmonepHoe obmiectBo «M3aarenscTBo «IIpocBenieHue.

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA

v ®enepanbHas pabouast porpamMma o yaeonomy npeamery «Dusnka» 6a30BbIil ypOBEHb

v' Actponomust 10-11 kmace/ Boponmos-Benssimuro  B.A., Crpayr E.K. OG6mectBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AxumonepHoe oOmectBo «M3maTenscTBO
«IIpocsemenuey

v' Actponomust: 10-11-¢ kimaccel: yueOHuk; 12-¢ wm3ganwe, mnepepaboranHoe 10-11 kmace/
Boponuos-BenbsimunoB  b.A., Ctpayr E.K. AxnuonepHoe obmectBo «/31arenscTBo
«IIpocsemenuey

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI
N PECYPCBI CETU UHTEPHET

. http://school-collection.edu.ru/) «Eaunas xomtekuus L{udpossix O6pasoBareabHbBIX Pecypcony.
. http://www.fcior.edu.ru/
. DUI0C — EHTP AUCTAHIITMOHHOTO 00pa30BaHUSI.

. www.km.ru/education - yucOHbIe MaTepuanbl W ciaoBapu Ha caiite «Kupwmnr u Medoauii»
http://schoolcollection.edu.ru/) «Eaunas xomiekuus [{uppossix O6pazoBaTensHbIX PecypcoBy.

. http://video.edu-lib.net — yuebusie dunbmer.http://school-collection.edu.ru/) «Eaunas KoJIeKIust
Hudposerx O6pazoBaTenbHBIX Pecypcony.

6. http://www.ug.ru/ - OduuuaneHslii caifT "Yuurensckoil rasersl”. Ha caiiTe mpejacTaBieHbI
HOBOCTH 00pa30BaHUsI, PACCMATPUBAIOTCS BOMPOCHI BOCIIUTAHMUS, COIMAILHOMN 3aIUThI, METOAUKH
00y4eHUS

. http://pedsovet.org/ - Beepoccuiickuii HHTEPHET-TIEACOBET
. AKnacc
. POII
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CUCTEMA OINEHUBAHMUSA PE3YJIBTATOB I1O IIPEJIMETY ®U3UKA
HJ'ISI YCTHBIX OTBETOB OIIPECACIIAIOTCSA CIICAYIOIINEC KPUTCPHUU OLICHOK!

Ouemca «5» cTaBUTCA B TOM cjydac, ¢€Clin y‘IaH.IHfIc;I IIOKa3bIBA€CT BCPHOC IIOHHUMAHUC
q)HSquCKOﬁ CYHIHOCTHU pacCMaTpUuBaACMBIX SIBJICHUN U SaKOHOMCpHOCTeﬁ, 3aKOHOB H TeOpHﬁ, JacT
TOYHOC OIIPCACIICHUC M HCTOJKOBAHHC OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeopHﬁ, a TAKKC IIPAaBHUJIBHOC
OIIPCACIICHUC (bHSH‘ICCKI/IX BCINYNH, HMX CJIUHHI H croco0oB HU3MCPCHHA, IIPAaBUJIbHO BBIIIOJHACT
YCPTECIKU, CXEMbI U Fpa(i)I/IKI/I; CTPOUT OTBET IIO CO6CTB6HHOMy IJIaHYy, COMPOBOKAACT PACCKA3 HOBBIMU
npuMepamMmu, ymeeT IMpuMCEHUTL 3HAHUA B HOBOM CUTYyalluU IIPU BBINIOJIHCHUU IPAKTHYCCKUX BaﬂaHHﬁ;
MOKCET YCTAHOBHUTH CBA3b MCKAY H3Yy4YdCMbIM U PaHCC U3YUCHHBIM MATCPHUAIIOM IIO KYpPCY (1)1/13I/IKI/I, a
TAKXXC C MATCpUAIOM, YCBOCHHLIM IIpU HU3YUCHUHU APYIUX NPCIAMCETOB. VYyamuiicss CUCTeMaTHUYECKH
MOKa3bIBACT 3HAHUA HC TOJIBKO ITPOTrPpaMMHOI'0 MaT€puajia, HO U 3a NIpCACiIaMU ITPOrpaMMBIL.

Ouemca «4», €CJIM OTBET YYCHUKA YAOBJICTBOPACT OCHOBHBIM Tpe6OBaHI/I$IM K OTBETY Ha OLCHKY
«5», HO JaH 0e3 UCIO0JIb30BaHUS COOCTBEHHOTO IJIaHa, HOBBIX IIPUMCPOB, 0e3 NPUMCHCHUA 3HAaHUU B
HOBOM CHUTyaluu, 0e3 HCIOJIb30BaHUS CBS3CH C paHeC H3YUCHHBIM MAaTCpHaJIOM WU MATCpHAJIOM,
YCBOCHHBIM IIPU U3YYCHHUU APYTrUX MMPEAMCETOB; CCIIN yanHﬁCH JOIIYCTUII OAHY OI_I_II/I6Ky i He 0ojee
ABYX HEJ0UYETOB U MOXKET UX HCIIPABUTHL CaMOCTOATCIIBHO UJIN C He0O0IbIION MNOMOIIBIO YUUTCIIA.

OIIeHKa «3n CTaBHUTCA, CCIIN yanlHﬁCH MMpaBHUJILHO TIOHUMACT (I)I/ISI/I‘-IGCKYIO CYIIHOCTb


http://www.fcior.edu.ru/

paccMaTpuBaeMbIX SIBICHHHA M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OT/CIbHBIC IMPOOEIBI B
YCBOCHUU BOIIPOCOB Kypca (PM3HMKH, HE MPENSATCTBYIOIIME NajJbHEHIIEMY YCBOCHHIO MPOrPaMMHOIO
Marepuaia; yMeeT NIPUMEHSATh MOJydeHHbIC 3HAHUS TPU PEIICHUU MPOCTHIX 33a4 C UCIIOJIb30BAHHEM
TOTOBBIX (POPMYJI, HO 3aTPYQHSETCS MPH PEIICHUU 3a/ad, TPeOYIOUIMX MpeoOpa3oBaHus HEKOTOPBIX
dbopmyr; gomycTui He Ooyiee OMHOW TpyOOil OMMOKK W ABYX HENOUYETOB, HE OoJiee OAHOW rpyOol U
OJTHOW HerpyOo# ommOku, He Ooyiee ABYX-TpEX HErpyObIX OomIMOOK, OJHON HerpyOoil ommOKu U TPEX
HEJIOYETOB; OMYCTUI YEThIPE WIIU MATh HEAOYETOB.

OuneHka «2» CTaBUTCS, €CIM YYalWICs HE OBJAJE] OCHOBHBIMH 3HAHUSMH U YMCHHUSIMH B
COOTBETCTBUU C TPEOOBAHUSMH MPOTPaMMbl M JOMYCTHJI OOJbIIE OMIMOOK M HEIOYETOB, YeM
HEOOXOMMO ISl OLICHKH «3» WIIM €CJIM YYCHHK HE MOXET OTBETUTh HM Ha OJMH M3 IOCTABJICHHBIX
BOIIPOCOB.

OuneHka NMcbMEHHbIX KOHTPOJILHBIX padoT:

Ouenka «5» craButcsi 3a pabOTy, BBITIOJHEHHYIO TOJHOCTBIO 0€3 OMMOOK U HEJA0YETOB.
VYyamuiics cuUCTEMaTHUYeCKd JEMOHCTPUPYET IPABUIBHOE BBIIIOJHEHHE KOHTPOJIBHBIX paloT,
BBINIOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKHUM I1OXO0I0M.

Onenka «4» cTaBUTCS 3a pabOTy, BHIIOJHEHHYIO MOJHOCTBIO, HO MPU HAJMYMU B HEW He Oosee
OJTHOW HErpyOoii OIMOKHK 1 OJTHOTO HeouETa, He Oosee TpEX HETOUETOB.

Ounenka «3» CTaBUTCS, €CIIM YYEHUK NPABHIBHO BBINOJHWI HEe MeHee 2/3 Bcell paboThl WU
JOTMYCTUJ He Oojee oAHOW TpyOOH OMMOKM W JABYX HENOYETOB, HE Oojiee OJHOW TpyOOM W OJHOM
HerpyOoit ommoOku, He 6ojee TPEX HErpyObIX OMMOOK, OJHON HErpyO0oi OmMOKH U TPEX HEIOYETOB,
IIPYA HAUIMYHUU YETBIPEX - MATU HETOYETOB.

OuneHka «2» CTaBUTCS, €CJIM YUCIIO OIIMOOK U HETOUETOB MPEBBICHIIO HOPMY ISl OLIEHKH «3» WIIN
MIPaBMWJIBHO BBIMIOJIHEHO MeHee 2/3 Bcell paOOThl WM €CIM YYEHUK COBCEM HE BBIIIOJIHUI HU OJHOTO
3a/1aHMUs.

OuneHka NpakTu4ecKux pador:

Ounenka «5» craBUTCA, €CM yJalllUKCs BBINOJHAET paboTy B MOJHOM 00BbEME C COOIIO/IEHUEM
HEOOXOIMMOM  IMOCJIEeIOBAaTeIbHOCTH TPOBEACHUS OMNBITOB M HM3MEPEHUN; CaMOCTOSITENIBHO U
paloHaIbHO MOHTUPYET He00X0auMoe 000pyI0BaHUE; BCE OMBITHI MPOBOIUT B YCIOBUAX U PEKUMAX,
ofecreunBaroINX MOJIy4YeHUE MPaBUIIbHBIX PE3YJIbTaTOB U BBIBOJOB; COONMIOAAET TpeOOBaHUS MPaBUI
TEXHHUKHU 0€3011aCHOCTH; MPaBUJIbHO U aKKYPaTHO BBIMOJIHSET BCE 3aIIMCH, TAOIHIIbI, PUCYHKH, YEPTEXKHU,
rpaduky; MpaBUILHO BBIMOJIHIET aHAIM3 MOTPEIIHOCTEH. Yyaluiicss cuCTeMaTHYeCKH IEMOHCTPUPYET
MIPaBWJIbHOE BBINOJIHEHUE MPAKTUYECKUX PabOT, BHIMOJHEHHOE HA BBICOKOM YPOBHE C TBOPYECKHUM
MOAX0JIOM.

Ouenka «4» cTaBUTCs, €CIIU BBIOJIHEHBI TPEOOBAHUSA K OLIEHKE «5», HO ObLIO JOMYIIEHO ABAa-TPU
HenouéTa, He OoJiee 01HOM HerpyOoi OIIMOKU U OHOTO HEAOYETA.

Ounenka «3» craBUTCSA, eclid pabOTa BBIMOJIHEHA HE MOJIHOCTHIO, HO 0OBEM BBIIOJHEHHOW YacTU
TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIBHBIM PE3yAbTaT M BBIBOJ; €CIU B XOJIE€ MPOBEACHUS OIbITA U
M3MepeHus ObUTH JOTYIIEHBI OITMOKH.

Ounenka «2» craBUTCA, €CIM paboTa BHITIOJHEHA HE MOJHOCTHIO,  00BEM BBIMOJIHEHHON YacTu
paboTel HE TO3BOJIET CHAEJaTh MNPABUIBHBIX BBIBOJOB; €CIU OIBITHl, M3MEPEHHUS, BBIUUCICHUS,
HaOIIOIEHUS TIPOU3BOIUINCH HEMPABUIBLHO HITM €CITH yJalluics COBCEM HeE BBITOTHUI paboTy. Bo Bcex
ClIydasix OLIEHKa CHUYKAETCsI, €CIIM YUEHUK He COOI0/Iai MpaBuiia TEXHUKU 0€30MMaCHOCTH.

INEPEYEHb OHINBOK

I'pyObie ommOku

1. He3nanue ompeneneHuil OCHOBHBIX IMOHSTHH, 3aKOHOB, MPAaBWJI, OCHOBHBIX IOJIOKEHUH Teopuw,
(dopMmyI, OOLIEIPUHATHIX CUMBOJIOB 0003HAaUE€HUS (PU3HMUECKUX BEJIWYHH, €AUHUI] U3MEPEHHUS.
HeymeHune BbIAETUTD B OTBETE TIABHOE.
Heymenne npuMeHsATh 3HAHUS JJIS pEIIeHUs 3a/1a4 U OObSICHEHUS (PU3MUECKUX SIBICHHM.
Heymenue untath ¥ cTpOUTh IpadUKU ¥ MPUHIUIHAIBHBIE CXEMBI.
Heymenne moarotoBUTh K paboTe YCTaHOBKY WM JJabOpaTOpHOE 000pylOBaHHE, MPOBECTU OIIBIT,

aobrwmn



HEOO0XOAUMBIE PACUETHI, WM MCIIOJIb30BATh MOJyYEHHBIE TAHHBIE [ BEIBOJIOB.

6. HeOpexHoe OTHOLIEHHE K JIAO0OPATOPHOMY 000PYIOBAHHUIO U U3MEPUTEIBHBIM IPUOOPaM.

7. HeymeHue omnpenenuTh MoKa3aHue U3MEPUTEIBHOTO Mproopa.

8. Hapymenue TpeboBaHmii mpaBui 0€301MacHOTO TPy/ia MPH BBHITIOJHEHUH SKCIIEPUMEHTA.

Herpy0bie ommoxkn

1. Herounoctu GopMyIupoBOK, ONpeNeIeHu, MOHATHH, 3aKOHOB, TEOPHUIA, BHI3BAHHBIC HETIOJIHOTOM
0XBaTa OCHOBHBIX IPHU3HAKOB OIPEAEISEMOr0 IOHATHS, OIIMOKH, BBI3BAaHHBIE HECOOIIIOJIEHUEM
YCJIOBUI MPOBEACHUS OIBITA WX U3MEPEHHUM.

2. OmmOKM B YCIOBHBIX OOO3HAUEHHSIX Ha NPUHIUIUAIBHBIX CXEMaX, HETOYHOCTH YEepTEeKeH,
rpaduKOB, CXEM.

3. Ilpomyck UM HETOYHOE HANMCAaHNEe HAUMEHOBAHHUN eIMHUI] (PU3HUECKIX BEINYHH.

4. HepaunoHanabHBIN BBIOOp XOJa pEIICHHUS.

Henouérnbi

1. HepanmoHnanbHble 3amucH TpPU BBIUYKUCICHUSX, HEPALMOHAJIbHbIE MPUEMBI B BBIYHCICHUH,
npeoOpa3oBaHUU U PELICHUH 3a/1a4.

2. Apudmernueckue OMMUOKN B BBIYUCIICHUSX, €CJIM OTH ONIMOKH Ipyd0 HE MCKaXAIOT PeaTbHOCTh
MOJIyY€HHOTO pe3yJbTaTa.

3. OtnenpHBIC IOTPEITHOCTH B (POPMYIMPOBKE BOTIPOCA M OTBETA.

4. HeOpexHoe BBITIOJIHEHUE 3alMCEN, YepTeKEN, cXxeM, TpaduKoB.

5. Opdorpadudeckne u MyHKTyaIrMOHHBIEC OIITHOKH.

OHGHI/IBaHI/Ie TECTOBBIX pa60T ydqamuxcsa OCYHIECTBIIIETCA B 3aBUCHUMOCTH OT MPOLUECHTHOI'O
COOTHOIIIEHUS BBIMOJHEHHBIX 3aaHuii. OlieHnBaeTcs paboTa clieIyomuM oopa3om:

«5» - 90 — 100 %:;

«4» - 70 — 89 %:;

«3» - 50 — 69 %:;

«2» - menee 50 %.

[Tpu BemMosHEHNN padbot B popmare EI'D ucnonb3yroTes KpuTepun OneHKu padoT B popmate EI'D.
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