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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
obOpa3oBaTenbHON Tporpammel, npeactaBieHHbx B @I'OC COO, a takke ¢ yuérom (denepanbHOM
paboueii mporpaMMbl BOCIHUTAHUS M KOHILEMIMHM TpernojaBaHus ydyeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepannu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue mporpaMMbl 1o (U3UKE HAMpPaBIEHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
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 METaIpeIMETHBIM pe3ysibTaTaM
o0Oy4eHHs, a TaKkXKe YYUTBIBACT HEOOXOJMMOCTh pEaJH3allMd MEXKIPEIMETHBIX CBS3€H (H3HKH C
€CTeCTBEHHO-HAYYHBIMU y4EOHBIMH IpeaMeTaMu. B Hell ompenensiroTcss OCHOBHBIC IENTM U3yUYCHUS
¢u3MKN Ha YpOBHE CpPEIHEro o0mero oO0pa3oBaHMs, IUIAHHPYEMbIE DPe3yJbTaThl OCBOCHHS Kypca
(U3HKY: INYHOCTHBIE, METANPEMETHBIE, IPeIMETHBIE (Ha 0a30BOM YpPOBHE).

[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 «Dusuka» mo rojgam 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.
HIkonmbHBIN Kype (U3UKHA — CHCTEMOOOPA3YIOIIUK /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3UYECKHEe 3aKOHBI JIeKAaT B OCHOBE NPOIIECCOB W SIBIICHWHA, W3y9aeMbIX XHUMHEH,
ounosornent, ¢uznueckoil reorpadueit U acrpoHommen. lcmonb3oBaHWEe M aKTHBHOE MPUMEHEHHE
(bU3UYECKUX 3HAHWUW ONpENeseT XapaKTep W pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, TNOJY4YEHHsS HOBBIX MAaTE€pHaOB C 3aJaHHBIMU
cBoiicTBamMH U Jpyrux. M3ydyeHue (U3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa oOydaromwuxcsi, B (opMHpOBaHHE yMEHUN NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMY y4eOHBIX UCCIIETOBAaHUI.

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 SIBJISETCA JIOTMUECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX paslieioB (DM3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCMYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B cCOOTBETCTBUM C HeW marepuan Kypca (QU3MKA OOBEAUHEH BOKPYT
¢buznueckux teopuii. Benymmum B kypce siBisieTcss GOpMHUpPOBAaHUE MPEICTABICHUN 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 ¢ MUPOBO33PEHUYECKIMU, HPABCTBEHHBIMU U SKOJOTUYECKUMH MPOOIEMaMH.

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

Hoess  oxonoeuzayuu  peanusyercss TOCPEJICTBOM  BBEICHUS DJIEMEHTOB  COJAEp)KaHUs,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKHU
U TEXHOJOTHHM, a Takke OOCYXKIECHHs MpoOJeM palUMOHAIBHOTO MPUPOAOTOIb30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero oouiero oOpa3oBaHMS
ABIISAIOTCS  (U3MUecKue Teopud ((HOpMUpOBaHHME TPEACTABICHUH O CTPYKType TMOCTPOCHUS
¢u3nyeckoit TeopuH, poiad (yHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPUPOJIE, TPAaHUILIAX PUMEHUMOCTU TEOPH, Ul ONIMCAHUS €CTECTBEHHO-HAYYHbIX



SIBJICHUH U TPOIIECCOB).

CucCTeMHO-IEITETbHOCTHBI TOAX0A B Kypce (M3MKH pealn3yercsi MPexIe BCEro 3a CYET
OpraHu3aliui SKCHEPUMEHTAIBHON JesTenbHOCTH oOydatouiuxcs. [l 06a30Boro ypoBHS Kypca
(¢U3MKH — 3TO UCMOJIB30BaHUE CHCTEMbl (POHTAIBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX paboT, KOTOPBIE B IpoTrpaMMe Mo (pu3nke 0ObeAMHEHBI B OOIINI CIHCOK YIEHUYECKUX
MpaKTUYeCKUX paboT. BrlieneHne B yKa3aHHOM mepedHe JabopaTOpHBIX padoT, MPOBOIUMBIX JUIS
KOHTPOJII M OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMH OOpa30BaTENBHOTO TIpollecca HCXOIsl U3
0CcOOEHHOCTEH MIIaHUPOBAHUS M OCHAIICHUS KabuHeTa ¢u3uku. [Ipu 3ToM oOecriednBaeTcst OBIaieHUE
00OyJaromUMHUCsT yMEHUSIMH TPOBOJIUTH KOCBEHHBIE WM3MEPEHHS, HCCIIEIOBAHUS 3aBHCUMOCTEH
(bU3NYECKUX BEJTMYMH M TOCTAaHOBKY OIBITOB II0 MPOBEPKE MPEITIOKESHHBIX TUTIOTE3.

Bonpmoe BHMMaHHUe yHenseTcs PEeHIeHHI0 PacYE€THBIX W KAUYeCTBEHHBIX 3anad. llpu sToM s
pacu€THBIX 3aJa4 TPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHOM (DM3MYECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO paszzeia Kypca, Tak
W WHTETPHUPYS 3HAHUS W3 Pas3HBIX pa3nesioB. J[Isi KadeCTBEHHBIX 3a/a4 TPHOPHUTETOM SIBIISFOTCS
3aJaHus Ha OOBSCHEHHE NMPOTEKaHWs (U3NUECKUX SBICHHH M TPOIIECCOB B OKpPYXKAIOIMIECH XU3HH,
TpeOyromie BpIoopa GU3NIECKO MOIEIH ISl CUTyalliy TIPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu ®I'OC COO k MarepuasbHO-TEXHHUYECKOMY 00eCIeueHuno
ydeOHOro mporiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHero oOmiero ooOpa3oBaHHs
JOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (U3WKU WM B YCIOBHUSIX WHTETPUPOBAHHOTO
KaOMHeTa MpeMETOB €CTECTBEHHO-HAyYHOTo 1MKIIa. B kabuHeTe pu3uku J0IKHO ObITH HEOOX0IUMOE
nabopaTopHOe 000pYIOBaHHE ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (U3HWKE YICHHIECKHX
MPaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pYyI0BaHUE.

JleMoHCTpalmoHHOE 000pynoBaHue (GOpMUPYETCS B COOTBETCTBHHU C TIPHHIIMIIOM MUHIUMAJIBHOMN
JOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMe Mo (U3MKE KIIOYEBBIX
JNEeMOHCTpalMii A7 HWCCIEeNOBAaHUS H3Y4aeMbIX SIBJICHMM M TPOLECCOB, OSMIHUPUYECKHX U
(GyH1TaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 000py/OBaHHE I YIYCHUYECKUX IMPAKTHUYECKUX paboT (Gopmupyercs B BHUC
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJJTHOTO KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTBHI J1a0OpaTOPHOTO OOOPYAOBAaHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX U HUGPOBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIe U(DPOBBIX Ja00paTOPU.

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

v’ (opMHUpOBaHHE HMHTEpECA M CTPEMIICHUS OOYYAKONIMXCS K HAYYHOMY HM3YYEHHIO IPHPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX 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 (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

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

v’ (OpMHUpOBaHKE TPEICTABICHUN O PoJid (OU3MKU IS PA3BUTHS JPYTHX ECTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1eneil obecreunBaeTcsl pelieHneM caelyoluX 3a/1a4 B MPOLecce 3y4eHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro O0IIero o0pazoBaHUs:

v’ mpuoOpeTeHre CUCTEMBI 3HaHUI 00 00X (HH3UUIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSX,
BKJIFOYAss MEXaHHMKY, MOJIEKYJISPHYIO (QH3UKY, D3JEKTPOJMHAMHKY, KBAHTOBYIO (U3MKY U
3JIEMEHTHI aCTPO(U3UKH;

v’ (popMHpOBaHHE yMEHWI NPUMEHATh TEOPETHUYECKUE 3HAHUS IS OOBSCHEHHS (PU3HUCCKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;



v/ 0CBOEHHE CIIOCOOOB PEIEHHs Pa3IMYHBIX 33124 C SIBHO 33/IaHHOM (HU3UYECKOIM MOJIEIBbIO, 3a/1a,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/1aHue (PU3MUECKON MOJAETH, aJeKBATHON YCIOBUSAM
3a]1a4y;

v noHuManue (U3MYECKUX OCHOB M IPHHIMIIOB JEHCTBHS TEXHUYECKUX YCTPOWCTB |
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

v/ OBJIQJICHUE METOJAMU CaMOCTOSTEILHOIO IUIAHUPOBAHUSA W HPOBEICHHS  (HU3HUECKUX
OKCTIEPUMEHTOB, aHAIW3a W WHTEpIpeTalud WHQPOpPMALUU, ONPEACTCHUS JTOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

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

Ha usydenue ¢usuku (6a30BBIH YPOBEHB) HA YPOBHE CPEIHEr0 0011ero oOpa3oBaHus OTBOUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamme no (u3Mke NepedeHb JaOOpaTOpPHBIX U IMPAKTUYECKHX PadOT
SBJIIETCS PEKOMEHIOBaHHBIM, YUUTENb JI€IAaeT BHIOOP MPOBEACHUS JIaOOpAaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUyaTbHBIX 0COOCHHOCTEN 00ydatomnXCsl.

[Ipunoxxennem k PabGoueil mporpamme sBIsS€TCS KaJleHJapHO-TEMAaTUYECKOE IIJIaHUPOBAaHHE,
cocTaBlieHHOe B cooTBeTcTBUH ¢ Kanenaapueim yueOHbIM rpadgukom MBOY «lllkona Ne 24» na 2025

— 2026 y4eOHsb1it roa u Pactiucanmem yueOHbIX 3ansaTuil (IIpunoxenwue).

Paboyas nporpamma no ¢usuke pazpaboTaHa ¢ yaeToM padodel mporpaMMbl BOCTIUTAHHS:

N n/n | lata npoBeaenust Moayb BociuTaTe 1bHOM POrpaMMBbI
«IIIK0JIBbHBIH YPOK» (3aIJIAHMPOBAHHbIC MEPONIPUATHS)
1 CeHts0pb [IpoBenenne MepomnpusATHii B pamkax Tmpoekta «PocTtoB-ropon
OyIyIIero .

-Co31anrue MaTeMaTHYECKOTO cipaBouyHuKa «Hamr ropomy.
-TBopueckoe 3aganue «IIponeHTsl B MOEH CEMbE

- 55 ner Ha3zaj BIEpBbIE B UCTOPUM OCBOCHUSI KOCMHUYECKOrO IPOCTPAHCTBA
COBETCKOM KOCMHYECKOW craHmumen «JIyHa-16» Ha 3eMirto ObUT TOCTaBJICH

nyHHBIH TPYHT (1970)

2 OxkTs10pB [IpoBenenue MepomnpusaTHii B pamkax Tmpoekta «PocTtoB-ropon
OyTIyIIero»
4 oxTs0pst 68 1T co JHS 3aIycKa MepBOr0 UCKYCCTBEHHOTO CITyTHHUKA
3emun
50 nmer masam akamemuky A. J[. CaxapoBy mnpucyxnena HoGemeBckas
pemus mupa (1975)

3 Hos6pn IlpoBenenue meponpusTUd B paMkKax Ipoekta «PocToB-ropon
OyIyIiero»

- 55 ner Hazan BHOepBble B ucTOopud Ha JIyHy [OCTaBlIEH COBETCKHI
caMoXoHbIH ammapat «JIynoxon-1» (1970)
- Conparckuil TpeyroiabHUK. TpEyroJbHUKA B OKpPYXKAlOLIEM Hac

MUDE.
4 Jlexabpb IIpoBenenue wMepompusaTUd B paMkax Ipoekra «PocTos-ropon
OyIyIIero:
- 24 nexaOps 205 nen anrn. @usuky . Jxoyimio
5 STuBaps IIpoBenenue wMepompusaTHd B paMkax Ipoekra «PocTos-ropon

OyIyIIero» B COOTBETCTBHHU C KaJ€HAApEM SKOJOTHH:

- pelIeHre HKOJIOTUYECKUX 3a]1ad

190 net co BpeMeHuU co3JaHusl 0TEYECTBEHHOTO MapoBO3a.
-du3uka B npodeccusx.




6 ®despainb IIpoBenenue wmepompusaTuii B paMkKax Ipoekra «PocToB-ropon
OyIyIIero.

8 dheBpanst Jlens poccuiickoil HayKu

205 net co aust ocHoBaHUs [leTepOyprckoro yHuBepcureTa

15 despans 460 net utanbsnckomy yueHomy . ['anunero

115 ner co Bpemenu ocHoBaHusi KpbiMckoil acTpo-pusnueckoi

naboparopuu
19 despans 550 net H. Konepauky

7 Mapt [IpoBenenne weponpusaTHid B paMKax Ipoekra «PocToB-ropon
OyIyIIEero»

9.mapra 90 net co nusa poxaenus FO.I'arapuna

14 mapta 145 netA. DiHIITENHHY.

16 Mapra 165 5er co JAHS pOXICHUS POCCUKCKOro (puszmka
A.C.TlonoBa(u3zo0pen paauo)

14 mapra neHs poxaeHus yucia [1u

20 mMapTa JIeHb acTPOJIOTUU

23mapTa JieHb poxaenus Jlannaca (ppaHiy3ckuil MmaTeMaTuk

8 Armpenb [IpoBenenne weponpusaTHii B paMkKax mpoekta «PocToB-ropon
OyTyIeroy

7 anipenist A€Hb POKIACHUS METPa

12 ampenss - BcemupHbIi J€Hb aBHAIMM WU KOCMOHABTHUKH
(MexxnyHapoJHbli IeHb M0JIeTa YeJI0BeKa B KOCMOC)

22 anpens — MexTyHapOIHBIN 1€Hb €M

26 ampens - JleHb mamsATH TOTHOIIMX B PaJAMAIlMOHHBIX aBapUSX H
karactpodax (/leHb  y4acTHUKOB  JUKBHUJALMU  TOCIEACTBUI
pagualMoOHHBIX aBapuid W Kartactpod); MexayHapoaHbIi  JIEHBb
MaMsITH O YEPHOOBUTBCKOM KaTacTpode

9 Mait [IpoBenenne MepompusATHii B pamkax Tmpoekta «PoctoB-ropon
OyIyIIero .

4 mas nenn poxaeHus [1.YeOwimena

-Co3nanue npe3eHTanui «30J0TO€ CEUCHHUE

15 mas 165 net co qus poxaeHus ¢paniry3ckoro ¢usuka I1. Kropu

13 u.ua gens poxkaenus T. FOnra

19 urons 400 ner bnes Ilackans

COJAEP KXAHME OBYYEHMUSA
10 KIJACC

Pa3zpnen 1. ®usuka u MeTOAbl HAYYHOI0 TO3HAHUSA

®usnka — Hayka o npupone. HayuHble MeTonpl MO3HaHUS OKpyXkKarwolero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MpoIlecce MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (prsmKe.

MonenupoBanue GU3MUECKUX SIBICHUIN U mpoiieccoB. Hayunbie rumoressl. Ousndeckre 3aK0HbI
1 TeopuH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [I[pUHITUTT COOTBETCTBHSI.

Porp u wmecto ¢usuku B (HOpMHpPOBAaHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka
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Mexanuueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHMYECKOro JBMKEeHUs. Cuctema OTCUETa.
Tpaexropust.

[lepemenienue, ckopocTh (CpelmHsisI CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOYKHM, UX MIPOEKIMU Ha OCH CHUCTeMbl KoopauHaT. CiokeHHe MepeMeleHud u
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJIMHEHHOE JABMXKeHWe. ['paduku 3aBHCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATIbHOM TOYKU OT BPEMEHH.

CBoOotHOE MTajieHne. Y CKOpeHne CBOOOIHOTO TIaICHHSI.

KpuonuneiiHoe nBmxeHue. J[BuxeHne MaTepuaIbHON TOYKH MO OKPYKHOCTH C IOCTOSIHHOM IO
MOJIYJII0O CKOPOCTBbIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepuon m wactora oOparieHwus.
LenTpocTpeMHUTENIEHOE YCKOPEHHUE.

TexHuueckre yCTpOWCTBa W TMPAKTUUECKOE MPUMEHEHHE: CIHUIOMETp, JBWKEHHE CHapsIOB,
LIEITHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTUK JIBHKEHUSI.

[IpeobpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Ha6nronenue aeuxenuns teiaa, OpOIIeHHOTO MO YTJIOM K TOPU30HTY ¥ TOPU30HTAIHHO.

N3mepenune yckopeHust CBOOOHOTO TTaICHUS.

Hampanenue ckopocTH mpy IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBHKEHHS C IIEJIBIO OTIPEICTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXAY IYTSAMH, TPOHJIECHHBIMU TEJIOM 3a TOCIEI0BATEIbHBIC
paBHbBIE MPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHHMM C HA4aJIbHOM CKOPOCTBIO, PAaBHOM
HYIIIO.

N3ydenune nBUKEHUS MIapuKa B BI3KOUW KUIKOCTH.

W3ydenue aBuxkeHUs Tena, OpOIIeHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHocTH ["anmuies. IlepBeiii 3akoH HproToHa. MHepuHalibHbIE CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cui. Bropoii 3akon HeroToHa [71s1 MaTepuaibHOM
Toukd. TpeTnii 3akoH Hpr0TOHA J71s1 MaTepUaJIbHBIX TOYEK.

3akoH BceMHUpHOTO TArotenus. Cuna tsbkectd. [lepBas kocMuueckass CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojbxeHus, kadueHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHS] CKONBXEHHs U cuia TpeHus mnokos. Kosdduument tpenus. Cuna CONpOTHBICHHS MPH
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarensHoe ¥ BpamareabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT cuilbl OTHOCHUTENIBHO OcCU BpaieHus. [lnedo cuibl. YcinoBusi paBHOBecHs! TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHUE: MOJIIMIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CIYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX Tell.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnosxeHune cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIium.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUYEHUSI U CKOJIbKEHHUSI.



VYcnoBus paBHOBeECUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenue nBuxeHust Opycka o HaAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIMX B MPY)KUHE U PE3UHOBOM 00paslie,
OT UX Je()OpMAIIHH.

HccenenoBanue ycnoBuld paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MeXAHUKE

Wmnynec MarepuanbHON TOUKM (T€da), CUCTEMbl MaTe€pHalIbHbIX Todek. Mmmynbc cunbl u
M3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXpaHEHUs UMIYlbca. PeakTuBHOE ABMKEHUE.

PaboTa cusbl. MOITHOCTH CHJIBI.

Kunernueckas sHEprHsi MaTepUaIbHON TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTHH.

[TorenumaneHas sHeprus. I[loTeHuuanbHass sHeprus ynpyro aeGopMHUpOBAHHOW HPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.

[loTeHumaneHple M HENMOTEHUMANbHbIE CUJbl. CBsI3p pabOThl HEMOTEHIMAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM HEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPruH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckne yCTpOMCTBAa W NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIN
IACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

[lepexon noTeHNIMAIbHON PHEPTUHU B KUHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoM0THO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKOM PHEpruu Tesa Ha MpHUMepe
PaCTSDKEHHS PE3UHOBOTO KIyTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHbBIE TOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUHM M HX OIBITHOE OOOCHOBaHHE.
Bbpoynosckoe apmxkenue. Juddysus. Xapaktep ABUMKEHHS U B3aUMOJCHCTBUS YaCTHUI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH W TBEPABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyi. KonnyectBo BenectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. llkana temneparyp Llenabcus.

Mogene wupeanbHOoro raza. (OCHOBHOE YPAaBHEHUE MOJIEKYJSIPHO-KUHETUYECKOH TEOpUHU
UJeanbHOTO raza. AOCOIOTHAs TeMIleparypa Kak Mepa CpeJHel KMHETUYECKOW PHEePTHH TEIIOBOIO
nBUKeHUs 4dactull rasa. Illkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MeHpeneeBa—
Kunaneiipona. 3akon Jlanbrona. M3ompouecchl B HI€aJbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [ paduueckoe npeacraBieHne H30MPOIIECCOB: U30TEpMa, H30X0pa, H3obapa.

Texnuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JIOKa3bIBAIOLIUE JUCKPETHOE CTpOEHUE BellecTBa, (Qororpaduu  MOJEKYN
OpPraHUYECKUX COECIMHEHUM.

OmnbITh! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk TPUPOTY JABJIEHUS ra3a Ha CTEHKH COCy/a.

OMBIThL, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenrne mMacchbl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHHil 00bEéMa KOMHATHI,



JABJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTPaMU COCTOSTHUS pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMudeckas cucreMa. BHYTpeHHsIsI SHEPT Ul TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI
e¢ m3MeHeHus. KomnyecTBO TemaoTel M paboTa. BHYTpeHHSSI 3HEprusi 0JHOATOMHOTO HACATBHOTO
raza. Buael teronepenaun: TEIIONPOBOJHOCTh, KOHBEKLMS, U3JIydyeHHUE. YJieNbHasl TEIJIOEMKOCTh
BelecTBa. KoimuecTBo TEMIOTH Npu TEIIoNepeaaye.

[Tonarue o0 ammabGatHOM mpouecce. IlepBriii 3akoH TepMoauHAMUKH. [IpuMeHeHue mepBoro
3aKOHA TEPMOAMHAMUKH K m3ompoleccam. [ padudeckas mHTEpIpeTanus padoThI rasa.

Bropoii 3akoH TepmoauHaMuKH. HeoOpaTHMOCTh IPOIIECCOB B IIPUPOIC.

TermoBbie MamuHbl. [lpuHIMNBL AeicTBUs TemioBbIXx MamuH. [IpeoOpazoBaHus sHeEpruu B
terioBblX MamnHax. Koagduuuent nonesnoro aedictBus temaoBoid Mamuubl. [{ukn KapHo u ero
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHErO CrOpaHUs,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEpruu Teja MpU COBEPLIEHUH PaOOTHI: BBUIET MPOOKU U3 OYTHUIKU
MoJ JIeHCTBHMEM C)XXAaTOro BO3/yXa, HarpeBaHue HGupa B JaTyHHOW TpyOKe MyTéM TpeHus
(BUIIEOIEMOHCTpAITHS).

W3meneHne BHyTpeHHEH sHepruu (TemIepaTypbl) Teja pu Terionepeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHAeHcamus. lcnmapeHue u kurneHue. AOCOJNIOTHAsS W OTHOCHTEIbHAS
BII&XHOCTh BO31yXa. HacklmeHHBI map. YaenbHas TeruioTa mNapooOpa3oBaHUsA. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT JAaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopduble Tena. AHHU30TPOTHS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramibl. CoBpeMeHHble Marepuainsl. [lnaBieHne u kpucramumzanus. Y AelbHas TEIUloTa
iaBnenus. CyOaumarusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOCTBA H MNPAKTUYECKOE IPUMEHEHHE: TUIPOMETP M ICHUXPOMETP,

KaJIOPHUMETP, TCXHOJOI'MH IIOTYYCHHSA COBPCMCHHBIX MAaTCpHalioB, B TOM YHCJIEC HaHOMATCpUAJIOB, U
HAaHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu NnoHUKEHHOM J1aBJICHUHU.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Pasnen 4. DuekrpoamnamMmuka
Tema 1. dnekmpocmamuxa
OnexTpu3aius Tesl. DJeKTpuueckuil 3apsia. [[Ba Buaa snexTpudeckux 3apsaoB. [IpoBoaHukH,
JMAJIEKTPUKH U MOJTYITPOBOAHUKU. 3aKOH COXPAaHEHHS JIEKTPHUUECKOTO 3apsaa.
B3aumoneiictBue 3apsioB. 3akoH Kymona. ToueuHbll 3MEKTpUYECKUN 3apsai. DIEKTPUUYECKOE
nosie. Hanpsok€HHOCTh anekTpuyeckoro mossd. [IpuHIUN Cynepno3uiMM 3JEKTPUYECKUX TOJIEH.
JIMHUYM HAMPSHKEHHOCTH JIEKTPHUUECKOTO MOJIS.



Pabora cun snexrpocratrueckoro moss. [loreniman. Paznocts norenimanos. [IpoBogHUKY 1
JURJIEKTPUKH B AJIEKTPOCTATUUECKOM MoJje. JuanekTpudeckast IpoOHUIIaEMOCTb.

OnektpoéMkocTb. Konaencatop. DNEKTpOEMKOCTh IJIOCKOTO  KOHAEHCATOpa. DHEprus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckne yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOM, 3JIEKTPOMETD,
ANIEKTPOCTaTUUECKasT 3alluTa, 3a3eMJICHUE DJIEKTPONpPHOOPOB, KOHIAEHCATOpP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIHA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMUIT JEHCTBUSA AJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIC 3aPSHKEHHBIX TEIl.

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TIOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD D3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOMIAJAM TUTACTHH, PACCTOSHUS
MEXTy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHI TOK. YCJIOBHUS CYIIECTBOBAHMS EKTPUUECKOTO ToKa. Mctounnku Toka. Cuna
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa 171 ydacTKa 1Eenu.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. YIETbHOE CONMpOTUBICHUE BemiecTBa. [locnemoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMKYIIIAs CHJIa W BHYTPEHHEE CONPOTUBICHHE HMCTOYHMKA TOKa. 3akoH Owma s
MTOJTHOM (3aMKHYTOM) 37eKTpruiecKoi nenu. KopoTkoe 3aMpIkaHHeE.

DNEeKTpOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs MPOBOIUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpaXx M paciulaBax dJIEKTPOJUTOB. JIEKTPOJIUTUYECKAS
JUCCOanus. DIEKTPOJIN3.

OnekTpuyeckuid TOK B Tra3ax. CaMOCTOATENbHBI M HECAaMOCTOSTENIbHBIA pa3psa. MoiiHus.
[na3ma.

TexHuueckre yCTpOWCTBAa U MPAKTUYECKOE NPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HUCTOYHUKU TOKA, JJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYYMHBIA AMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN HO,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh  CONPOTUBIICHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOHIAJAH
MOINEPEYHOI0 CEYEHHUsI U MaTepHuaa.

CMmelianHoe coeAMHEHUE POBOJHUKOB.

[IpssiMoe wu3MepeHue >neKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHE TIallbBAHHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.



OAHOCTOPOHHSIS POBOAUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHne cMeaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEH CHUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMSL.

Habmonenue anextponusa.

Me:knpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS € Y4ETOM
COJIepKATEIBHBIX MEKITPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMHHU, reorpaduu u
TEXHOJIOTUHU.

Meoicnpeomemnule nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbIH (akT, TUmoTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIOJCHHE, SKCIEPUMEHT,
MOJENUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHre CUCTEMbl YpaBHEHUH, JUHEWHas QyHKUus, napaboina, runepboia, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIWHU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCH KOOPAWHAT, CIOKEHUE
BEKTOPOB.

buonozus: mexanmueckoe IBMKEHHE B )KUBOU npupojie, Auddy3us, ocMoc, TeIo00MeH KHUBBIX
OpraHu3MoB (BUABI TEIUIONEpENadyH, TEIUIOBOE PAaBHOBECHE), DJIEKTPUUECKUE SBJICHHS B IKUBOM
MIpHUPOJIE.

Xumusa: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAasi Macca, TEeIUIOBbIe CBOMCTBa TBEPABIX TEIN, )KUAKOCTEH M ra3oB, JNEKTPUUYECKHE CBOWCTBA
METAJJIOB, AJEKTPOIUTHYECKAS AUCCOLUAIINS, TAIbBAHUKA.

l'eoepagpus: BNaxXHOCTH BO3/4yXa, BETPbI, 0apOMeETp, TEPMOMETD.

Texnonoeusn: npeoOpa3zoBaHHE IBMKEHHM C HCIOJIb30BAHHMEM MEXaHU3MOB, Y4YET TPEHHS B
TEXHHKE, MOIIIUITHUKH, UCTIOIb30BaHNUE 3aKOHA COXPaHEHHs UMITYJIbca B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTAaTelb BHYTPEHHEro CropaHus, mapoBas TypOuWHa, OBITOBOM  XOJOJIWJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHH IMOJIy4YeHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIe HAHOMAaTepHUasoB, U
HAaHOTEXHOJIOTHH, AJIEKTPOCTaTHUECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHArpeBaTeIbHbIE MTPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHIL, TaTbBAHUKA.

11 KIJACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAan UHOYKUUs

[Toctosinubie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mosie. Bekrop
MAarHuTHOM MHAYKUMU. [IpyuHIMI Ccynepno3uuuu MarHUTHBIX mojieil. JIMHMM MarHUTHON MHIYKIUH.
KaprrHa nuHui MarHMTHOM MHAYKUIUHU T10JIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1noJie IPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIMK MAarHUTHOTO MOJIsl JUIMHHOTO
MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHUKA, KaTymKU ¢ TOKOM. OmbIT Dpcrena.
B3aumopaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIPaBIICHUE.

Cuna Jlopenua, e€ MOAynb U HampaBjeHUE. J[BKEHHE 3apsyKEHHOM 4acTULBI B OJHOPOJAHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SBneHue  SNEKTpOMarHUTHOW  MHAYKUMU. [lOTOK  Bekropa  MarHUTHOM  MHAYKIUU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe nsnekTpuueckoe rmose. ONEKTPOJABWXKYILAS CHJIa HWHIAYKIUMU B TPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJI€HHE CAMOMHAYKIUH. DJIEKTPOABIKYILAS CHIIa CAMOUH/TYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.



DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue  ycTpoliCTBA M INPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBI, JEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIIUA MarHUTHOTO TIOJIAL.

B3anmoeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOABIKYILIEH CHUJIbl MHIYKIMM OT CKOPOCTH H3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOVHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIINH.

Paznen 5. KosiebaHusi 1 BOJHBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHvle KOae0anus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKUE KoJsiebaHus. ["apMoHnUueckue KojaeOaHwms.
[Tepuon, wacrora, ammuintyna u (asza konebanuid. [Ipy>kuHHBIN MasSTHUK. MaTeMaTH4eCKUil MasiTHUK.
VYpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpaiienre sHepTun Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebartenpupiii  koHTYp. CBOOODHBIE dSJIEKTPOMArHUTHBIC KOJEOAHUS B  HIACATBHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYSCKUMH W AJIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna ToMcoHa. 3aKOH COXpaHECHHsI SPHEPTUHU B UICATHBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromUX KoJieOaHUAX. BBIHYKIEHHbIE MEXaHMYECKHE KOJICOaHUs.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii TOK. CUHYCOMAAIBbHBI TEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO TOKa.
AMIUTUTYIHO U JCHCTBYIOIIEE 3HAUEHNE CHUJIbI TOKA U HAIIPSHKCHUSI.

Tpanchopmarop. I[lpousBoacTBo, mnepemadya u  TOTPEOJICHUE AJIEKTPUYECKOW SHEPTHUH.
DKOJIOTHYECKME PHUCKHM TIPpH  TMPOM3BOJACTBE  AJEKTpodHepruu. KynabTypa  HCIOJIB30BaHUS
ANIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HHU.

Texnuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHUE: SJIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUH dJICKTpoIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeabHOW CUCTEMbl (TMPYXKUHHBIA WM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KoieOaHmii.

HccnenoBanue cBOMCTB BEIHYKIEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuinorpaMmbl — (3aBUCHMOCTH ~ CHJIBI  TOKA W HAmpsDKEHUST OT  BPEMEHH)  JiA
AIIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHMHM PE3UCTOpa, KATyIIKM WHAYKTUBHOCTH H
KOHJIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH TEpHOJa MalbIX KoJeOaHWW rpy3a Ha HUTH OT JUIMHBI HUTH U



Macchl rpysa.

HccnenoBanue nepeMEHHOIO TOKA B LIEMIM U3 IOCIEN0BATENbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, yCloBMs pacnpocTpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHUs U
JUIMHA BOJHEIL. [lomepedunbie W MpoIoJibHBIC BOJHBL. WHTEepdepeHnus u Tudpakius MEeXaHUISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3Iy4eHUS DSJIEKTPOMArHUTHBIX BOJH. Biaumuas
opueHtanusi BektopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpa)XeHHUE, IIpeIOMJICHUE, HOJIIpU3aLus, mdpaxys, uHTEpEepEHITHS. Ckopocthb
AJIEKTPOMArHUTHBIX BOJIH.

[kaa sneKTpoMarHUTHBIX BOJIH. [I[puMeHeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHIIBEI paUOCBA3U U TeNIeBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPY)KAIOIIEH CpeJIbl.

TexHuueckre yCTpONCTBA U TMPAKTHUUECKOE IPUMEHEHHE: MY3bIKAIIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE W MEIUIIMHE, Pajiap, paaIuoNpuEéMHIK, TEICBU30P, aHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHUE MOMEPEUHbIX U MPOA0JIbHBIX BOJIH.

Konebmromieecs Teno kak HICTOYHUK 3BYyKa.

Habmronenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U JUPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnrogenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTY/ION ¥ 9aCTOTOM KOJICOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, MOJISPU3ALINS,
mudpakuusi, HTHTEpQepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacpoCcTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyd
cBera. TOYeUHbIl HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN IMOKa3zareib MPeIoMIICHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroil OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cera. CriokHbINA cocTaB Oenoro ceta. LIBer.

Cobuparonue u paccenBarouiye jJuH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSIHME M ONTHYECKas
cwiia ToHkoi nuH3bl. [locTpoenue n3o0pakeHuil B cOOMpPAIOIINUX U paccerBaronnX JInH3ax. Popmyna
TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. Mutepdepennus cera. KorepeHTHble MCTOYHUKU. YCIOBUS HAOMIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HHTEpP(EPEHIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YclioBue HaOMIOACHUS TIaBHBIX MaKCHMYMOB
MIpH MaJICHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnuueckre yCTpoiCTBa M MpaKTUYECKOEe TPUMEHEHHE: OYKHW, Jiyna, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pAKIMOHHAS pemETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHe, OTPaXKEHHE U MperoMiIeHHe cBeTa. OnTruueckrue mpuoopsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHUI B JTHMH3aX.



Mogenn MUKpPOCKOIIA, TEJIECKOIA.

Habmonenue natepdepeHm cera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TonyueHue crieKkTpa ¢ MOMOIIBIO TPU3MBI.
[MonyueHue criekTpa ¢ MOMOIIBIO TUPPAKIIMOHHOM PEIIETKH.
HaGmroieHne mosisipu3aiiy cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenune nmoka3atesist MpeIoOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucniepcun cBera.

Pasnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['paHnuBpl IPUMEHMMOCTH KJIACCHYECKOW MexaHuKd. IlocTymarsl crnenuanbHOM —TEOpHH
OTHOCHUTEIILHOCTH: UHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe, IPUHLHII OTHOCUTEIBHOCTH
OHHIITEeHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JTUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIbI. DHEPTUs MTOKOS.

Paszpnen 7. KpanToBasi pusuka
Tema 1. dnemenmol K6AHM 00U ONMUKU
@®ortonsl. @opmyna [lnanka cBA3M >HepruM (POTOHA C €ro YacTOTOW. DHEpPrus U UMIYIbC
(dhoToHa.
OtkpeiTie U ucciuenoBanne Gorordpdexra. Onbitel A. I'. CronetoBa. 3akoHbl (oTodddexra.
VYpasuenue DitHmreitHa s potodddexra. «KpacHas rpanuna» Gororddekra.
JaBneaune cBeta. Onbite [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texnuueckne ycTpolicTBa W MpakTHUYECKO€ NpUMEHeHue: (oTo3aeMeHT, (HOTOJATUHK,
coJIHe4Hast OaTapesi, CBETOJUO/I.
Jlemoncmpayuu
®oTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOINOI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -uactuil. [InanerapHas moaens
atoma. [loctynarel bopa. M3nydyenue u nornouieHre GOTOHOB MPH MEPEX0e aToMa ¢ OJHOTO YPOBHS
SHEepruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/IA.
BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.
CrioHTaHHOE M BBIHYXICHHOE U3ITyYCHHUE.
Texnudeckue ycTpolcTBa U MPAKTHUECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHalu3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeHyaThIX CIIEKTPOB H3IyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomul
Habnronenue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIOXKHOCTH CTPOEHHS sAapa. OTKpHITHE pPaAUOaKTUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeaeseHnto cocTaBa paauoakTUBHOro u3nydenus. CoiicTBa anbga-, 6era-,
ramMma-usiydeHus. BiausHue paauoakTHBHOCTH Ha )KUBbIE OpPraHU3MBI.

OTtkpeiTHEe TIpoTOHA M HeiTpoHa. Hykimonnas monens sapa [eiizenOepra—lBanenko. 3apsn
saapa. Maccosoe uncio azapa. M3oromnst.

Anbda-pacniag. DJCKTPOHHBIM W TMO3WUTPOHHBIA Oera-pacman. [amma-m3mydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSA3M HYyKJIOHOB B sizipe. SnepHbie crutbl. JledekT Macch sapa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosaepublii cunte3. [IpobiemMbl 1 NEPCIEKTUBBI SIIEPHON SHEPreTUKU.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo1bl HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.

®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTHHBI MHUpa.

Texnuueckue ycTpoiicTBa M MpakTHUYECKOE IPUMEHEHHWe: J03uMeTp, Kamepa Buinbcona,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUH. [IpUKiTaHOe 1 MUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIAHETHI, UX BUIUMOE JBHKCHHE.

Conneynas cucrema.

Counie. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHua v 3BE3/. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTUKHU. JlMarpaMma «CHEKTpallbHbIA KJIacC — CBETHUMOCTH». 3BE3/Abl  TJIABHOU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB) JUIS 3BE3]1 TJIABHOW MOCIEA0BATENIbHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE IPEACTABICHHS O MMPOUCX0XKACHUH U 3BoMtonnu CosHIa
U 3BE31. DTambl KU3HU 3BE3 .

Mineunsii [Tyt — nHama ['anaktuka. [lonoxxenue u nBwkenue Comnnua B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPBI B SApaxX rajJaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Paz6eranue ramaktuk. Teopust boabiioro
B3pbIBa. PeMKTOBOE H3IIydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnooenus

Habmtonenust HeBOOPYKEHHBIM TJIa30M C HCIIOJb30BAHHEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS
OTpeJeNieHUs] TOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHS
CeBepHOro nojymapus u sipKue 3BE3/Ibl.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O0o0marniee noBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMANTBHON U ITUYECKOU
cdhepax NeSTENbHOCTH YeNOBEKa, pOJib M MECTO (U3MKH M aCTPOHOMHH B COBPEMEHHOW HaydHOMH
KapTHUHE MUpa, Pojb GU3NYECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O GU3NYECKOU KapTUHE
MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O IPUPO/IE.

MexnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHS B 11 Kimacce ocymiecTBIsieTcsl C  y4ETOM
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBsI3€d C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHH.



Meoicnpeomemnule nonsmusi, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHbId (hakT, TUMOTe3a, (pU3MUecKas BEIMYMHA, 3aKOH, TEOPHS, HAOIIOJICHUE, SKCIECPUMEHT,
MOJETUPOBAHUE, MOJICITb, U3MEPCHHE.

Mamemamuxa: pelieHHE CHCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE TOXKJECTBO, BEKTOPHI U MX MPOCKIIUU
Ha OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOIHBIC AIIEMEHTAPHBIX (DYHKIUH, MPU3HAKH TI0100US
TPEYroJLHUKOB, ONPEICICHHE TIOMIAIN TUIOCKUX GUryp U 00bhEMa Ted.

buonocus: >neKTpuvecKue SBICHHS B JKUBOU MpHpOJE, KOoJeOaTenbHBIC IBWKCHHS B JKUBOU
MIPUPOJIC, ONITUICCKHUE SIBJICHUS B XKUBOW MTPUPOJIC, ACUCTBHUE PAIUAIIUU HA KUBBIC OPraHU3MBI.

Xumus: CTpOSHUE aTOMOB U MOJIEKYJI, KPUCTAUTMYECKAst CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHWTHBIE TIOJMIOCA 3E€MJIM, 3aJIe)KH MAarHUTHBIX pya, (OTOChEMKA 3eMHOUN
MMOBEPXHOCTH, TIPEJICKA3aHNE 3eMIICTPSICCHUH.

Texnonoeus: IJMHWUW DJCKTpOIEpead, TEHEpaTop IEPEMEHHOTO TOKa, DIIEKTPOJBHIATEIb,
WHIYKIIMOHHAS T[€4Yb, pajap, paAHuONpPHEMHHK, TENeBU30p, aHTeHHa, TenedoHn, CBY-meus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAS ONITHKA, COJTHETHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIET'O OFPA3OBAHUSA (BA30BBII YPOBEHbD)

OcBoenue yue6HOrO npeamera «®du3nkay Ha ypoBHE cpefHero oobuiero oopasoBanus (6a30BblIi
YPOBEHb) JIOJDKHO OOECIIEYHUTh JIOCTHKECHHE CICIYIOIIMX JIMYHOCTHBIX, METAlpPEAMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHS y4eOHOro mnpeamera «®Du3ukay IOJHKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTh OOyYalOmMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IICHHOCTSM POCCHICKOTO OOIIECTBA, PACIIUPEHHUE >KU3HECHHOTO
OTIBITAa W OMBITA JICATEIHPHOCTH B TIPOIECCE PEATH3AIMU OCHOBHBIX HAMPABJICHHWA BOCIHTATEIHHON
NEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UITMU 00YUJaIOMIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OOIIEeCTBa,

MPUHATHEC TPAJAUIMOHHBIX  OOIIEYEIIOBEYSCKHX TYMAHHUCTHUECKUX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HHTEpecax TPa)JTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABIICHUU B 00pa30BaTeILHON OpraHU3aIiH;

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

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXAAHCKON UIACHTUYHOCTH, TATPHUOTHU3MA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHUE K MHUPY, BKJIIOYAs SCTETHKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepam mpodecCHoHaIbHOM NESTENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
Gbu3MKO W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymed mpodeccun u
pealin30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

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

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KYABTYpBHI, OCO3HaHHE TJOOATBHOTO  XapakTepa
9KOJIOTHYECKUX 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 PHU3HKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS



¢bu3nveckoil HayKu;
OCO3HAHHE IEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh B TIpoLiecce H3Yy4eHHsS (DU3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSIBHOCTh UHIMBHIIYaJIbHO U B TPYIIIIE.

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

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

OTIPEICIIATH TSJIN JCSITeIILHOCTH, 3371aBaTh MApaMETPhbl K KPUTEPHUH UX JOCTHKCHUS,

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;

BHOCHUTHb KOPPCKTHBBI B JACATCIBHOCTL, OICHUBATL COOTBETCTBUC PCE3YILTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBH?I JACATCIIbHOCTH,

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

Ppa3BUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUN JKU3HCHHBIX HpO6J'IeM.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

BJIaACTH Hay‘-IHOI\/’I TCpMPIHOJ'IOl"HCfI, KIITFOYEBBIMU ITOHATUAMHU U METOJaMHU (1)I/IBI/I‘ICCKOI\/'I HAYyKH,

BJIaJIETh HaBbIKAaMU y4eOHO-UCCIIEIOBATENBCKOM U MMPOEKTHOM ATEIbHOCTH B 001acTu (DU3UKH,
CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSITEITHhHOMY TIOMCKY METOJIOB PElIeHHs 33a7ad (HU3NIECKOTO
COJACpKaHusA, NPUMECHCHHUIO 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 001aCTH (PU3UKH;

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

aHAJIM3UPOBATh MOJYUYCHHbIC B XOJI€ PEUICHUS 3aJa4d Pe3yiIbTaThl, KpUTHUECKHA OLEHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PatGora ¢ undopmanmueii:

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 JJOCTOBEPHOCTHh HH(OpPMALIHH;

UCIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a/lad C coOiroeHueM TpeboBaHUMH
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PecypcocOepeKeHus, TPABOBBIX U ATUUYECKUX HOPM,
HOPM HMH(GOPMAITMOHHON OE30MaCHOCTH;

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



KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaxX (PU3UKU U BO BHEYPOUHOU JIESATEIHHOCTH;

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

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

MIOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIMBUIYaIbHOU paboOTHI;

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 JIEHCTBHM, paclpenesaTh POJU ¢ Y4ETOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

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

npeniaraTb HOBBIE IPOEKTHI, OLIEHMBAThb WJEM C MO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszaums:

CaMOCTOSITEIIEHO  OCYIIECTBIISITH TTO3HABATENFHYIO JICATENILHOCTh 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 BO3MOKHOCTEH 1
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 OILIGHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJITATOB IIEJISIM;

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

UCIO0JIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYyalliu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpHU3HABATh CBOE MPAaBO U MPABO APYTUX HA OIMIHUOKH.

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

CaMOCO3HAHHs, BKJIIOUYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCThH 32
CBOE TMOBEJCHHE, CIOCOOHOCTHh aJanTHUPOBATHCS K OSMOIMOHAIBHBIM HM3MEHEHHUSM W MPOSBIATH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

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



MHHUIMATUBHOCTb, YMEHUE JCIMCTBOBATh UCXOI U3 CBOMX BO3MOKHOCTEH;
OMIIATUH, BKIIOYAIOIMIEH CIIOCOOHOCTh TOHUMATh OSMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEIKUBAHHMIO;
COLIMAIBHBIX HABBIKOB, BKIJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaUBATh OTHOLICHHUS C APYTUMH
JOIbMU, 3200 THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

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

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MecTo (U3MKu B (HOPMHUPOBAHHHM COBPEMEHHOU
HAay4HOW KapTUHBl MHUpa, B PA3BUTUH COBPEMEHHOW TEXHHUKHM M TEXHOJOIMH, B NPAKTUYECKOMN
NIeSATEIILHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJENeH: MarepuaibHas TOYKa,
MHEepLUHaNIbHAs cucTeMa OTcuéTa, abCOIIOTHO TBEPIOE TENO, UACATIbHBIN a3, MOJEIN CTPOEHHUS ra3oB,
KUJKOCTEN U TBEPBIX TEJI, TOUCUHBIM SJEKTPUUCCKUN 3apsi/l IPU PEIIeHUH (PU3NIECKUX 3a7ad4;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOECHUS BEIIECTBA M AJNEKTPOJMHAMHUKHA: PABHOMEPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE Ma/ieHue Tell, JBUKEHHUE 10 OKPY>KHOCTH,
WHEPIUs, B3auMoecTBue Te, nuddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUIKOCTEN U TBEPABIX
TeJl, U3MEHeHHe 0o0bEéMa Tesl NpHU HarpeBaHuu (OXJIaXJEHHHU), TEIJIOBOE paBHOBECHE, HCIapeHUe,
KOHJEHCAlMs, IUIABJICHUE, KPUCTAJIM3AlUs, KUIEHUE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE IABJICHUS
raza IpU €ro HarpeBaHUM B 3aKPBITOM COCYyZE€, CBS3b MEXKIy IapaMeTpaMH COCTOSIHMS ras3a B
M30IIPOLECCaX, WEKTPU3ALHNS TeJl, B3AMMOICHCTBHE 3aps/I0B;

ONHCHIBaTh MEXaHMYECKOE JBM)KEHUE, UCTOJb3yd (pU3MUecKue BEIMYMHBI: KOOPAWHATA, MYTh,
IepeMenIeHue, CKOpOCTh, YCKOPEHHE, Macca Tena, CHJla, MMILYJIbC Tela, KMHETHYeCKas SHEeprus,
MOTEHLIMAJbHAS JHEpPrusi, MeXaHudeckas paboTa, MeXaHHuYecKas MOIIHOCTh; IPU OMHCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI MCIOJIb3YyEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHHUIIBI,
HAXOJUTh (OPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMU;

OMKCHIBAaTh U3y4EHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIEC SIBJICHUSA, UCHOJB3Ys GU3NYECKUE
BEJINYUHBL: JJaBJICHUE Ta3a, TEMIIepaTypa, CpeIHssl KUHETUYECKash SHEPrusi XaOTUYECKOTO JABMKEHUS
MOJIEKYJI, CPEIHEKBAJIPAaTUYHASI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHs,
paboTa raza, KO3QQHUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOTO JBUTATENS; MPU ONHUCAHUU MPABUIBHO
TPakToOBaTh (PM3MUYECKUN CMBICI KCIIOJIb3YEMbIX BEJIWYUH, UX O0O3HAYEHUS U €OUHUIIbI, HAXOIWUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTHMMH BEIMYMHAM;

ONMCBIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMICTBA BEIIECTBA W DJIEKTPUUYECKUE SIBJICHUS
(mporiecchbl), WCHONB3Ys (pU3MUECKHE BEIMYMHBI: SIEKTPUUYECKUN 3apsii, DJIEKTPHUYecKoe TMoJe,
HaIpsHKEHHOCTD M0JIS, NOTEHIMANl, Pa3HOCTh NOTEHLMAJIOB; MPHU OMHUCAHUM IPAaBUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCIOJIb3yEeMbIX BEIWYHH, UX 0003HAYCHHS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIHUNHAMU;

aHAJIM3UPOBATh (DU3UYECKUE TPOLIECChl U SIBICHUS, HUCIHOJB3Ys (U3MYECKUE 3aKOHBI U
NPUHIMIBL: 3aKkOH BceMupHoro tsaroteHus, I, II w III 3axkonsl HberoToHa, 3aKkoH coxpaHeHHUs
MEXaHUYECKOM SHEPIrHH, 3aKOH COXPAHEHUS HUMIYJIbCa, MPUHLUI CYNEPHO3ULUU CHJI, TPUHIUI
PaBHOIPaBUsl MHEPLHUAIBHBIX CHUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHUS
BEILIECTBA, F'a30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUUYECKOW PHEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYH C
abCOIOTHON TEeMIEepaTypoi, MEpBBI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH, OCHOBHBIE MPHUHIUIBI JCHCTBHS MAIlUH, MPUOOPOB M TEXHUYECKUX YCTPOMHCTB;
pa3nuyaTth yCIOBHS X O€30MAaCHOTO MCIIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

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



TUMOTe3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOro 0OOOpYyIOBaHHMSA,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOBI;

OCYIICCTBJIATL MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYMH, IIPU 3TOM BLI6I/IpaTB
ONTUMAJIBHBIH CII0COO HU3MCPCHHUA W HCIIOJB30BATh U3BCCTHBIC MCTO/JblI OLICHKU HOFpGHIHOCTCfI
U3MEPEHUN;

HCCIICA0BAaTh 3aBUCUMOCTU MCEXKIY CI)I/ISI/I‘-IGCKI/IMI/I BCIMYMHAMHU C HCIIOJIB30BAHUCM IIPAMBIX
M3MEPEHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3yIbTaThl IOJyYCHHON
3aBUCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJINYHNH B BHIC Ta6JII/III u I‘pa(l)I/IKOB, ACJIaTh BBIBOJbI IO PE3yJIbTaTaM
UCCIIEIOBAHUS;

coOmoaTh mpaBmiia 0E30MacHOTO Tpyla MPH MPOBEACHUH MCCIEIOBAHUN B paMKax y4eOHOTO
9KCIEPUMEHTa, Yy4eOHO-MCCIEA0BATEIbCKOM M MPOEKTHOW JESTEIbHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarb pacu€THbIE 3aJaud C SIBHO 33JaHHON (U3MYECKOW MOJENbI0, UCHOJb3ysd (r3nuecKue
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)I/I3I/I‘-I€CKOI\/’I BCJINYHUHBI,

pfiiatb KAa4YCCTBCHHLBIC 3aa4M: BBICTpAaMBATh JIOTHYCCKHU HCIOPOTHUBOPCUYHUBYIO MLCIIOYKY
pPacCy>XKJIEHUH ¢ OTTOPOY Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BaTh NIpH PCIHICHUHA y'-Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTHUU OJIs1
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETAlUHd U MPEACTaBICHUS Yy4eOHON U Hay4YHO-NOMYJISAPHOMN
I/IHCbOpMaIII/II/I, HOHy‘ICHHOfI 13 PA3IMYHBIX HCTOYHHWKOB, KPUTUUCCKH AHAIMU3HWPOBATH IIOJIYyHacMYIO
nH(pOpMaLHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM >KM3HM UIsl OoOecrieueHust
0€30MacHOCTH TpU OOpamieHUH ¢ NpuOOpaMU M TEXHUUYECKUMH YCTPONCTBAMU, IJIi COXpaHEHHS
3JI0pPOBbSI U COOIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKPYKaIOLIEH Cpee;

paboTaTh B TpyIIe C BHIINOJHEHHEM Pa3IMYHbIX COLMANBHBIX pPOJEH, MIaHUPOBaTh PabOTy
TPYIIIbI, PalMOHATIBHO PACHpENeNiaTh 00S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJIOTO W3 YYAaCTHUKOB TPYIIbl B pEIICHHE
paccMaTrpuBaeMoil mpoOIeMbl.

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

JEMOHCTPUPOBaTh Ha MPUMEPax pojab U MecTo (u3uKku B (HOPMUPOBAHUU COBPEMEHHOMU
HAy4yHOM KapTHHBI MHUpa, B PA3BUTUU COBPEMEHHOH TEXHUKM M TEXHOJIOTUH, B MPAKTUYECKOM
JeSITeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YUYUTHIBATh  TPAHULIBI  MPUMEHEHUS  M3YyYCHHBIX  (PU3UYECKHX  MOJEJTeH:  TOYEeUHBIH
AIIEKTPUYECKHI 3apsijl, JIyd CBETa, TOYEUHBIN HCTOYHMK CBETa, sJepHAas MOJENIb aToMa, HYKJIOHHAS
MOJIeNIb aTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4;

pacrno3HaBaTh (PU3UYECKHE SBIEHUS (MPOLIECChI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH M KBAHTOBOW (PM3UKU: dJIEKTpUYecKas MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOACHCTBUE MATrHUTOB, JJIEKTPOMAarHUTHAs MHIYKIIMS,
JEMCTBME MarHUTHOTO TOJS Ha MPOBOJHMK C TOKOM M ABIKYILUMCS 3apsl, JIEKTPOMarHUTHbBIE
KoieOaHWs M BOJIHBL, MpPSIMOJMHEHHOE paclpoCTpaHEHHE CBeTa, OTpPaKeHUe, IpeoOMIICHHE,
uHTephepeHIys, Adpakuus U MOIsIpU3alusl CBeTa, TUCIepCchs cBeTa, (GOTOIEKTpUUecKuil 3 ekt
(poToadpdexT), cBeToBOe MAaBiIeHHME, BO3HMKHOBEHHE JIMHEWYaToOro CIIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKHUE, MArHUTHBIE, OINTHYECKHE,
IEKTPUYECKYIO IPOBOAUMOCTb pPa3IMYHBIX Cpel) M DJIEKTPOMArHUTHBIE SBIEHUS (TIPOLIECCHI),
UCTOJb3Yys (pru3nyecKkue BENUYMHBI: NEKTPUUECKUI 3apsijl, CHila TOKa, HJIEKTPUUYECKOe HaNpsHKEHUE,
AJIEKTPUYECKOE COTMPOTHUBIIEHHE, PAa3HOCTh IMOTEHIMAJIOB, 3JEKTPOIBIIKYIIas cuia, 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 cuJa TOKa B IIPOIECCE TapMOHMYECKHUX JIIEKTPOMArHUTHBIX KojleOaHud, (POKycHOE
paccTosiHMe M ONTHYECKas CHJIa JIMH3BI, IPH OMMCAHUU MPABHJIBLHO TPAKTOBATH (PU3MUYECKHIA CMBICI
WCTIOJIb3yEMBIX BEIMYUH, UX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMH BETHUYUHAMU;

ONMCHIBAaTh M3yYECHHbIE KBAHTOBBIEC SBJIEHUS U IPOLECCHI, UCIOJIB3YS (PU3NYECKHE BEIUUYMHBI:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPTUS U UMMYIbC (POTOHa,
IepHoJl TOJypacnajia, SHEprusi CBA3M AaTOMHBIX sIep, HPU OMNMCAHUU IPABUIIBHO TPAKTOBATH
(bu3nYeCKuil CMBICT HCIIOJIb3YEMbIX BEJIMYUH, WX O0O03HAYCHUS W €IMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMUYMHY C JAPYTMMHU BEJIMYMHAMHU, BBIYMUCIATH 3HAYEHHE
(hbU3UYECKON BEITUYHMHBL;

aHAJIM3UPOBATh (PU3UYECKUE TIPOLECChl U SIBIICHUS, HUCHOJB3Ys (U3MYECKUE 3aKOHbI U
NPUHIMIBL: 3aKOH OMa, 3aKOHBI NOCJIEOBATEILHOTO M MapajjIeIbHOIO COEIMHEHUS NMPOBOJAHUKOB,
3akoH  Jlxoyns—JleHna, 3aKOH  3JEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH  MPSMOJUHEHHOro
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI IPEJIOMIJIEHUS CBETA, YpaBHEHHE
OiHmTeHa A goTodddexra, 3aKOH COXpaHEHMsI IHEPTUH, 3aKOH COXPAHEHMs] UMITYJIbCa, 3aKOH
COXPaHEHHUs DJIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHHs] MAacCOBOI0O 4HMcia, MocTynarsl bopa, 3akoH
paZMoOaKTUBHOTO pachajga, Mpd STOM pa3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKoHa, €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE 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;

BBIMIOJIHATh 3KCIIEPUMEHTHl 10 HCCIENO0BAaHMIO (DU3MYECKUX SBJIEHMH M IPOLECCOB C
UCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI: IpU 3TOM (OpMyIupoBaTh npolieMy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pyI0BaHMS,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMpAThH
ONTUMAJIBHBIA CHOCOO H3MEPEHHs U HCHOJb30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPELIHOCTEN
HU3MEPEHMUI;

HCCIIeI0BaTh 3aBUCHMOCTH (PU3MUECKUX BEJIIMYMH C UCIOJIb30BAHUEM INPSIMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3Y/IbTaThl NOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX
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-MCCIEOBATENbCKOM M IPOEKTHOM JAEATENBHOCTH C  MCIOJb30BAaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1abOPaTOPHOI0 000PYAOBAHUS;

pemaTh pacuéTHbIC 3aJaud C SBHO 3a/JlaHHON (U3UYECKOM MOJeNbo, UCTONb3Ys (pu3nueckue
3aKOHBI U NPUHILIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33aJaud BHIOUPATh (PU3MUYECKYIO MOJEIb, BBIACIATH
¢u3nyeckue BEIMYMHBI U (QOPMYJbl, HEOOXOIUMBIE Ul €€ pelleHHs, MPOBOJUTH pPACUYETBl U
OLIEHUBATh PEATLHOCTH MOJy4EHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelaTh KauyeCTBEHHbIE 3a/Ja4yM: BBICTpAUBaTh JIOTMYECKH HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXJIeHUi ¢ Oopoi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHMUS,

HCIOJb30BaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MIOKMCKA, CTPYKTYpUPOBAHUS, MHTEpHpETalMM W TNpeACTaBlIeHUs y4eOHOW W HaydyHO-TIOMYJISPHOM
uHbOpMaLNHY, MOJYYEHHON M3 pa3IMuYHBIX MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH IMOIYyYaeMYIO
HUH(pOpMaIINIO;

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

MIPUBOANUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apyOeXHBIX 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 OOpamieHuH ¢ TpHOOpaMU W TEXHUYECKUMH YCTPOWCTBAMU, IJII COXpPaHCHHS
3JI0POBBSI U COOJIFOJICHUS HOPM KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIICH Cpeie;

paboTare B Tpynme C BBINOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX pOJICH, IIaHUPOBaTh padboTy
Ipyibl, paluoOHAJIBHO PaCHpCacCiiiaTh O6$I3aHHOCTI/I " IUIaHUPOBATh ACATCIIbBHOCTL B HECTAHAAPTHBIX
CUTyalludX, aJACKBATHO OLCHUBATL BKJIAJd KaXXIAOro H3 YY4CTHHUKOB TPYIIILI B PCHICHHUC
paccMaTrpuBaeMoi MpooOIeMBl.



TEMATHYECKOE IINTAHUPOBAHUEYPOKOB ®U3UKHA B 10 KJTACCE

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3/ieJioB M TeM MPOrPaMMbI Konrtpoasubie | TIpakTHdecKue (undposeie)
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.eds00.ru/7f41bf72
bubnmoreka [HOK
2.3 3aKOHBI COXpPAHCHHS 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 TEOPUHU 9 1 httos://m.edsoo.ru/7f41bf72
bubnuoTeka [HOK
32 OCHOBEI TEPMOAMHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie cocTosiHMS BemiecTBa. Da30BbIe 5 bubnuoreka LIOK
' 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

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

IlocTosiHHBIM  3yIeKTpUYeCKH TOK. Tokwu

B

Bbubnuoreka HOK

4.2 pasIMYHbBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

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. 9JIEKTPOJINHAMUKA
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 MexaHnyeckue 1 3JeKTpOMarHUTHbIE KOJIeOaHUsI 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 CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKHU
bubnnoreka HOK
A
5) 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 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE INMTIAHUPOBAHMUE 110 ®U3UKE 10 KJIACCA

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o mpupone. HayuHble 1 bubnuoteka HOK
METO/Ibl TIO3HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponp m Mecro ¢m3ukm B hopMUpOBaHUH
2 COBpPEMEHHOM Hi) HOM Kaq”)[I/IpHI)I pMI/I a, B 1 bubnmotexa HOK
P | HayH P Hpa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETLHOCTH JIFOIeH
Mexanunueckoe NBIDKEHHUE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO bubnmmoreka HOK
3 1
nBkeHusd. llepemelenne,  CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHUE 1 bubmorera LOK
P P g https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPAMOJIMHEUHOE 1 bubnuoteka [HOK
JNIBUKECHUE https://m.edsoo.ru/ff0c372e
CBoboaHOE aJIcHHE. Yckopenue bubnuoreka [HOK
6 1
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuueiiHoe aBuxkenue. JIBuKeHHE 1 bubnuoreka [HOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHuun  oTHOcHTeNbHOCTH | 'amuies.
8 I/Iie IlllI/IaJILHLIe CUCTEMBI oTcuera 1 bubmiorexa LHOK
P . ' https://m.edsoo.ru/ff0c3be8
IIepssblii 3akoH HeroTOHA
Macca Tena. Cuua. [TpuHMO
9 CYIIEPIIO3ULIUU  CHII Bropow ’ 3aIIl<0H 1 bubmotera HOK
yrep 1 ) ,p https://m.edsoo.ru/ffOc3be8
HeroToHa a1 MarepuaibHOU TOUKU
10 Tperun’ 3aKOH Herorona Ui 1 bubnuoreka I[HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHOTO Tsrorenus. Cuna bubnunoreka HOK
TsKecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnnoreka HOK
12 Cuia ocTHu. 3akoH I'yka. Bec Tena
yapyr y https://m.edsoo.ru/ff0c3e18
Cuma Ttpenus. Kosdduimenr C€HHS.
13 Cuia 0013 OTI/IBJICHI/IHq;I(bI/I JlBI/DKeH:IEI Tena bubmiorexa HOK
p p https://m.edsoo.ru/ffOc3f76
B 'KHUIKOCTH HJIH rase
[ToctynarensHoE u BpanaTeabHOe
14 NBWKEHHE aOCOJIOTHO TBEPAOTO Tea. bubanorexa HOK
MowmenT cwiel. Ilmewo cumabpl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MaTe€pUaIbHbIX TOYEK. VIMITynbC CHUIIBL bubnuoreka [HOK
15
3aKOH COXpaHEHUs uMMyibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHKEHUE
PaboTta n momHocTh criibl. KnHeTnueckas
16 SHEPIHUs MaTI(IeI HalbHOW TOYkH. Teopema bubmmorexa HOK
P p - p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUN KMHETUYECKOI IHEPrUuun
[TorenumaneHas >Heprus. [loTeHnuanpHas
17 SHEprusi  ynpyro  AeGpOpMHPOBAHHOU bubnuoteka [HOK
npyxuHbl. [loTeHunanbHas sHEprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3EMIIH
I[loTeHIManbHBlE W HENOTEHIMATILHBIE
ciibl. CBA3b pPabOThl HENMOTEHIIMAIBHBIX
18 cui C Hal\feHeHI/IeM MEXaHUYECKOU Bubmorexa HOK
https://m.edsoo.ru/ff0c478¢c
SHEPTrUM CUCTEMBI Tel. 3aKOH COXPaHEHUSs
MEXaHUYECKOU SHEPTUU
19 Jlaboparopuast pabota «lMccrnenoBanue

CBA3HU pa6OTBI CHJIBI C HW3MCHCHHEM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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MEXaHUYECKON PHEpPruu Tella Ha MpuMepe
paCTSKEHHUS PE3UHOBOTO JKI'yTa»

20

KonTtponsHas pabota o Teme
«Kunemaruka. JnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

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

21

OCHOBHbIE  TIOJIO)KEHUSI  MOJIEKYJSPHO-
KMHETUYECKOM  Teopur.  bpoyHOBCKOE
nsuxenue. JAuddyzus

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

22

XapakTep IBHXKEHUS W B3aUMOJICHCTBHUS
yacTUl BewiectBa. Mojenu cTpoeHus
ra3oB, )KUAKOCTEW U TBEPABIX TEI

23

Macca monekyn. KonudecTBo BemiecTsa.
[Tocrosinaas ABoraapo

24

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

25

Uneaneuerii raz3 B MKT. OcsoBHOE
ypaBHenue MKT

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

26

AlcomioTHasT TeMIeparypa Kak —Mepa
cpeaHen KMHETUYECKOMU SHEpPruu
JIBUKCHUS MOJIEKYIL. YpaBHeHue
MenneneeBa-Kianeitpona

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

27

3akoH JlanpToHa. ['a30BBIC 3aKOHBI

28

Jlaboparopuast pabora «VccnemoBanue
3aBUCHMOCTHU MEXIY napaMmeTpamu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29

I/Isonpoueccm B HJICAJIbHOM TIa3€ M HX
rpa(bnquKoe MMpEACTaBJICHUC

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

30

Buyrpennsis SHEPrus
TEPMOJIMHAMUYECKOW CUCTEMBI U CIOCOOBI
e€ usMeHeHus. KoIMUeCcTBO TEIJIOTHI U

bubnuoreka LHOK
https://m.edsoo.ru/ff0c5952
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pabora. BuyTrpennsis SHEPTHUA
OJJTHOATOMHOTO MJICAIBEHOrO0 rasa

31 Buaer renionepenaun bubmorexa HOK
s pes https://m.edsoo.ru/ff0c5¢36
VaenpHas ~ TEIUIOEMKOCTH BEIIECTBA.
32 Kf)[nnqecmo TEIUIOTHI TIPH Tennoneme aJe bubmorera HOK
. P PEAAHe. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc
33 [lepBbIii 3aKOH TEPMOJMHAMHMKHA M €T0 bubnuoreka HOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobOpatumocts mporieccoB B MPHUPOJIE. bubnuoteka HOK
34 .
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun  nevictBus u KIIJ[ TenioBoit bubnmmoreka HOK
MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapno u ero KI1[
37 DKOJIOTHYECKHE POOIEMBI
TEII09HEPTreTHKU
38 O6oOmaromuii  ypok  «MonekynsipHas bubnuoteka [HOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KouTtponbsHas abota 1o TemMe
39 «MonpeK TISpHAs ’ ¢buzuka OcHOBBI bubmorera HOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooGpa3oBanue u KOHJICHCAIUSI. bubnuoTeka [HOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOII0THAsE 1 OTHOCUTEIIbHAS BIAXKHOCTh bubnuoreka [HOK
41 N
BO3ayxa. HacellieHHbI# nap https://m.edsoo.ru/ff0c64d8
TBeépnoe Teno. Kpucrammmueckue u
42 amopdHble Tena. AHM30TPONMS CBOWCTB bubnuoreka I[HOK
KPUCTAILIOB. Kunkne KPHUCTAJUIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbBIE MaTepUaIbl
43 [InaBnenue u kpuctau3anus. YaenbHas bubnuoreka 1IOK
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TeruioTa raBneHus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 VYpaBHeHuUE TEIJIOBOro OanaHca bubmmorexa HOK
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3aus Tei. IICKTPUISCKUN 3apsil. bubnuoteka HOK
JIBa BHJ1a AJIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
[TpoBoHUKH, JTNDJICKTPUKU u
46 nfn OBOJHHKH.  3aKOH pcox AHCHUS bubmorexa HOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumonencreue 3apsnoB. 3akoH Kymona. bubnuoteka HOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTh  AJIEKTPUYECKOTO  TTOJIS.
48 IT I/IEII_[I/IH cyrme nognunl; INMEKTPUICCKIX bubmorexa HOK
P - HeP .. R https://m.edsoo.ru/ff0c6df2
noJier. JIMHUY HanpsHKEHHOCTH
49 PabGoTa cum »meKTPOCTaTHUECKOTO TOJIS. bubnuoteka HOK
IToTenmnman. PasHOCTH MOTEHINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBogHMKHN u WDIIEKTPUKU B
50 3J1peKT fl)CTaTI/I‘IeCKOM ! ’ noJie bubmorera LOK
P ’ https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHULIAEMOCTh
. bubnuoreka LHOK
51 OnekrpoeémMkocTb. KoHnmeHcaTo
P A P https://m.edsoo.ru/ff0c7126
52 DJIEKTPOEMKOCTH IJIOCKOTO KOHACHCATOpA. bubnuoreka [HOK
DHeprus 3apssKeHHOTO KOHASHcaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras ~ pabora "U3mepeHune
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[lpuHuun  geiicTBUS W NPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAIBHOTO
54 anmapara, CTpYWHOTO IIPUHTEpA.
DneKTpocTaTHUecKas 3amuTa. 3a3eMJICHHE
3NIEKTPONPUOOPOB
55 ONEeKTpUYeCKui  TOK, YCJIOBHSL  €rO
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cymectBoBanus. llocrosunbiii Tok. Cuna
toka. Hampspkenne.  CompoTuBIICHHE.
3akon OMa Jyist y4acTka 1enu

[TocnenoBarensHOE, napajieNibHOE,

56 CMEIIAHHOE COEOUHEHUE MPOBOJHUKOB. 05 bubnuoteka HOK
Jlaboparopuas paborta «3ydyenwne https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COETMHEHHS PE3UCTOPOBY

57 Pabota u MOIIHOCTH BIEKTPUYECKOTO bubnuoteka HOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa a1 MONHOM  (3aMKHYTOM)

AIIEKTPUYECKON TIeTIH. Kopotkoe BuGmioTexa 1OK

58 3aMBIKaHHE. JlaboparopHas pabora 0.5

https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJIC ncToyHMKA TOKAa U €T0
BHYTPEHHETO COMPOTHBIICHUS
PesepBHrlit ypok. KontposnbHas padoTa no
59 TeMep y‘I‘)BneKTpo;I:/IHaMHKaI')' / bubmroTera LOK
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepodHast paboTa

60 O6o0marmuii ypok «IIeKTPOIUHAMHUKA» bubnuoteka [HOK
/ Beepoccuiickast mpoBepoyHast paboTa https://m.edsoo.ru/ff0c88be
DJNEeKTpOHHAsT TPOBOJUMOCTh  TBEPIBIX

61 METaJUIOB. 3aBUCHMOCTH COTNPOTHUBIICHUS
METaJUIOB oT TeMIepaTyphI.

CBepXImpoBOIUMOCTb

62 DNeKTpUYecKur TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB
[TomynpoBoHUKK, HMX COOCTBEHHAss U

63 IIpUMECHAas IpoBOoAUMOCTb. CBOUCTBA P— bubnuoreka I[HOK
Nn-nepexoja. [TonynpoBOAHUKOBBIE https://m.edsoo.ru/ff0c84ae
pubOopsI

64 OnexkTpuuecKud TOK B pacTBOpax H bubnuoreka I[HOK
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pacruiaBax JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAs JUCCOLIHAIIHSL.
DNeKTpoIn3
One €CKUU o) as3ax.
J1 KTpI/I‘-I KHHA 5 TOK B I XV BI/I6J‘[I/IOTeKa HOK
65 CaMOCTOSITEIbHBIM ¥ HECAMOCTOATEILHBIN 1
https.//m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nasma
9 o I
66 | e mpaxmsecroe muvenenne. Mpaswra 1 BuGmiorera 10K
p p - P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
KonTtponsHas pabota 1o TeMe
67 «INEKTPOCTATUKA. [TocTostHHbII 1 bubnuoteka [HOK
ANEKTPUYECKUN TOK. TOKHM B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBubrit ypok. O6o0maronmii ypok 1mo 1 bubanorexa IHOK
TemaM 10 ximacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 1O 68

I[TPOTPAMME
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HOYPOYHOE IIVIAHUPOBAHME I10 ®U3UKE 11 KJTACCA

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IlpakTuueckue Hara unpposbie
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
IlocTosHHEIC MAarHHUThI 51 150,

1 B3aumojieiictBre. MaruutHoe noJjie. Bexkrop 1 bubnuoteka HOK
MarHUTHOM WHAYKUWU. JIMHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIIAA
MarauTHOoe mMOJIe HOPOBOJHHKA C TOKOM.

2 OmbIT Opcrena. P HBsaHMoneﬁCTBHe 1 BubmroTexa HOK

https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM

3 JlabopaTopHas pabota «3yuenue 1 1 bubnuoteka [HOK
MAarHUTHOTO TMOJISl KaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJISI Ha MPOBOJHUK

4 ¢ Toxkom. Cwmma Awmmepa. JlaGopaTopHas 1 1 bubnmoreka [HOK
pabota «HccaenoBanue NEUCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY

elicTBHUE MardUTHOTO MOJIs Ha
5 fBI/I}K}II_HYIOCH 3apsokeHHY0 vactuiy. Cuna 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabdota cwiel Jlopenma
OnekrpoMarHuTHass — WHAyKOusa.  Ilotok

5 BEKTOpa MarHuTHOM uwHAykuuu. IJ(C 1
WHIYKIUH. 3aKkoH AIIEKTPOMArHUTHOM
unaykuuu Papanes

7 Jlaboparopnas  pabota  «lccnemoBanue 1 1 bubnuoTeka [HOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIM https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTh. SIBIEHME CaMOMHIYKIIMH.

8 OJC caMOMHIYKIIMU. DHEPruss MarHUTHOTO 1 bubnmoreka [HOK

ITOJIA KaTYIIKH C TOKOM. 9J'ICKTpOMal"HI/ITHOG
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue YCTpOHCTBA u ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUuThl,
JJIEKTPOMAarHMTHI, IEKTPOIBUTATEIb,
YCKOPHUTENH JIEMEHTaPHBIX YacTHll,
MHJYKIMOHHAs I1€Yb

10

O6o6maromuii  ypok «MarHuTHoe IIoJIe.
3HeKTpOMaFHI/ITHa$[ HHIAYKOUSI»

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

11

KontponbHas pabora nmo teme «MarHutHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAYKIOUA»

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

12

CBoOOJHEIE  MEXaHHYECKHE  KOJieOaHUs.
lapmonundeckne koyieOaHus. YpaBHEHHE
rapMoHn4Yeckux koisiebanuid. [IpeBpareHune
SHEPTUHU

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

13

Jlabopatopuass  pabora  «McciaenoBaHue
3aBUCHMOCTH TIEpHOJAa MAaJIBIX KOJeOaHMi
rpy3a Ha HHATH OT JUIMHBI HUTH ¥ MacChl

rpy3a»

14

KonebaTenpbHBIK ~ KOHTYP. CBoOogubie
AJIEKTPOMArHUTHBIC KoJieOaHus B
HJIeaILHOM KoJiebaTeIbHOM KOHTYDE.
AHaIOTUS  MOKIYy MEXaHHYSCKHUMH U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSAMU

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

15

®opmyna Tomcona. 3akoH COXpaHEHUS
SHEPrud B HJCAIBHOM  KOJeOaTeIbHOM
KOHTYpe

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

16

HpeHCTaBHeHI/IC () 3aTyXaromux
KOJIeOaHMIX. BBIHY)KIICHHBIG MCXaHHUYCCKHUC
KoJIeOaHMSI. Pe3oHnanc. BHHy}KI[eHHBIe
QJICKTPOMATrHUTHBIC KoJIeOaHMs

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

17

IlepeMeHHBIM  TOK. CuHyconnanbHbIN
[IEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOTO
TOKAa. AMIUIMTYIHOE U  JIEUCTBYIOIEE
3HAUEHHUE CUJIbI TOKA U HANIPSHKEHUS

bubnuoreka LHOK
https://m.edsoo.ru/ff0chd34
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Tpancdopmarop. IlpousBoacTo, mepenaua

18 .
U TIOTpeOJICHHE AIEKTPUUECKON SHEPTUU
YCTpoiCTBO M MPaKTHUECKOE NPUMEHEHHE
19 BHeIfT NYECKOTO ’ 3BOHKa II?GHG aTopa bubsmorera HOK
P . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUIA dJIEKTpoTepeaad
DKOJIOTUYECKHE PUCKUA TPU TIPOU3BOICTBE
20 aneKTpodHeprun. KynbTypa HCIOb30BaHHS
AIIEKTPOIHEPTUHU B TIOBCETHEBHOH KU3HH
MexaHnueckue BOJIHBL, YCIIOBHUS
21 pacnpoctpanenus.  I[lepmon.  Ckopocthb bubnuoreka [OK
pacrnpocTpaHeHuss W JJIMHA  BOJIHBL https://m.edsoo.ru/ff0cca54
[Tomepeunsie 1 MPOAOTBHBIE BOJHBI
3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa. bubnuoreka [HOK
22
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DIEeKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnuoreka [HOK
ckopocTb. [1Ikana 3neKTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpyHIMOBI pPagUoOCBSI3W U TEJIEBUACHUSL.
PazButue cpencts cBa3u. Pagnonokarus
KontponpHast pabora «Konebanus wu bubnuoteka [HOK
25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pPacCpOCTPAHEHHE CBETA B
26 opHo OJIHOM ¢ epe {ioqelt){HHﬁ HCTOYHUK bubmorexa LIOK
AHOPOA PEAC. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBeI;a [loctpoenne  u300 ax(erf)mlzf B bubmotera HOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cBeta. [lonHoe BHyTpeHHee
28 0Tp axxenune. IIpenenbHbBIN oIl ylzgnHoro Bubmiorexa HOK
P - P T https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAXKCHUS
29 JlaGopaTopHas pabota «M3mepenne bubnuoreka I[HOK
[OKa3aTess NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o00pakeHUi B JIMH3E. bubnuoreka HOK
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@opmysia TOHKOW JIMH3bL.  YBEIMYEHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopras  pabora  «MccnemoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcusi cBeta. CIIOXKHBIN cOCTaB 0eI0ro
32 ceera. llper. JlaGopatopHas  pabota
«HalOnroieHne qUCTiepcuu CBETa
WNnrtepdepennus cseta. dudpaxnus csera. bubnuoreka HOK
33 i
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepeynocts CBETOBBIX BOJIH. bubnuoreka HOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTtuueckue mnpuOOpPHl U yCTpPOWCTBA U
YCIIOBUS WX 0€30TIaCHOTO TPHUMEHEHUS
I'paHuIbl TPUMEHUMOCTH  KJIACCUYECKOH
36 MIG)XB,HEKI/I pHOCT T1aThI CIeUaTbHOU bubmorexa HOK
] Y t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIHHOCTH
37 OTHOCHUTENHHOCTD OJHOBPEMEHHOCTH. bubnuoteka [HOK
3aMeIJIeHre BPEMEHHU M COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus W HUMIYIbC  PEISATUBUCTCKOU
38 qaCTI:/I bl. CBs3b h?[]accm I:: SHEpPTHeu | bubmorera LOK
L. P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKos
39 Kontponpaas padora «Ontuka. OCHOBBI bubnuoteka [HOK
CIIEIMATIbHON TEOPUH OTHOCUTEIIBHOCTU» https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmyna Ilmanka. OHeprus u bubnuoTeka HOK
40
UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHe U uccienoBanue Goroddexra. bubnuoTeka [HOK
Omneitet A. I'. CtoneroBa https://m.edsoo.ru/ffOcffcd
3aKoHBI otorddexra. VYpaBHeHHe
42 OuHIITEMHA ’ ;i (ﬁ)?oa(p(pema <I<)K acHast bubmmorexa LIOK
o ) P https://m.edsoo.ru/ff0d015e
rpanuna» Gortosdpdexra
43 Nasnenue cera. OnbiTel 1. H. JleGenera. bubnuoreka HOK

XMMHNYECKOE JIEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckre yCTpOMCTBA M IPAKTHYECKOE

44 npuMeHeHune: (GoTorneMeHT, (HOTOAATUHK,
coJIHeYHast OaTapesi, CBETOIUOT
45 Pemenne 3amau 1o TemMe «DJIEMEHTHI bubnuoteka [HOK
KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mopens aToma TomcoHa. OnbITHI
46 Pesepdopna 1mo paccesHUIO  0-YaCTHIL bubmorera HOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozaenp aroma
bubnnoreka HOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
Nsnyyenne u moriomenne (GOTOHOB IIpHU
48 nepey;one aToMa C OJIHOTO ypg)BHﬂ 3Heprﬁn bubmorera LOK
. https://m.edsoo.ru/ff0dOafa
Ha Jpyroui. Buzasl criekTpos
BoaHoBEIe cBoucTBa dacThll. BOJHBI 1e
49 bpowis. KopnyckynsipHO-BOJIHOBOH bubnuoteka [HOK
nyanu3M. CHOHTaHHOE W BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTtkpeiTHE aAMOAaKTUBHOCTU.  OIBITHI
50 PezeI;)(bopﬂa II)T(;H OTPENICJICHUI0  COCTaBa bubmorera LIOK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITY4YCHHUS
CowucTBa anbda-, 6eTa-, raMMa-u3JIydCHHUS.
51 Bnusinue pagMoakTUBHOCTH Ha  KHUBBIE
OpraHu3Mbl
OTkpbITHE TPOTOHA M HEWTpoHa. M30TOmBI
59 Anbda-pacna. DNEeKTPOHHBIN u bubnuoTeka [HOK
MO3UTPOHHBIN OeTa-pacrma. l'amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
DHeprus cBsI3U HYKIOHOB B siape. SnepHbie
53 peakiuu. SnepHeid peaktop. IIpoGremsr, bubnuoreka [HOK
IIEPCIEKTUBBI,  DKOJIOTMYECKHE  ACIIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU
54 DneMeHTapHbIe YaCTHUIIBI. OTkpbITHE bubmotera HOK

https://m.edsoo.ru/ff0d0e38
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no3utpoHa. Mertoapl  HAOMOACHUS U
perucTpanvu  JIEMEHTAPHBIX  YacCTHLI.
Kpyrasbrit CTOJI «DyH1aMEHTaIbHbIC
B3aUMOJICUCTBUSA. EnuHCTBO  Qu3mueckou
KapTUHBI MUDa»

55

Oranel pa3BuTus actpoHomud. [Ipukinaanoe
u MHPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMHH.  Bua  3B€3gHOro  Heoa.
CozBe3nusi, sipKU€ 3BE3MbI, IUIAHETHI, UX
BujuMoce aBkeHre. ColIHeUHas cucTeMa

56

Coune. CosHeuHass akTUBHOCTE. VICTOYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3BI, KX OCHOBHBIE XapaKTEPHUCTHUKHU.
3BE3a6I  IVIABHOW  ITOCJIEIOBATEIHLHOCTH.
Bnyrpennee crpoenune 38€31. CoBpeMeHHbIE
IPEICTABICHUS. O  NPOUCXOXKICHUH U
ooy CoJIHIA U 3BE3NT

58

Mineunbii Ilyte — wnHama [anakrtuka.
Ilonoxxeune wu  pgBwkenne ConHoa B
lanaktuke. [anaktvku. Y€pHbie ABIPHI B
sJIpax raJakTUK

59

Bcenennas. PaszbOeranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe u3inydeHue.
Meraranaktuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponbHas paborta «ONeMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6oOmaromuit  ypok. Ponb ¢usuku u
aCTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJIOTUUECKOM, CcolMaJIbHOM u
ATHYECKOH cdepax esTENbHOCTH YeTI0OBeKa

63

Ob6o6maromuit ypok. Ponb u mecto ¢puzuku
U acTpOHOMHM B COBPEMEHHOW Hay4yHOUH




KapTUHE MHUpa

64

O6o6maromuii - ypok. Pomp  Qusnueckoit
TeopuH B (OPMHUPOBAHHU TPEICTABICHUN O
¢bu3nveckoil KapTHHE MUpa

65

Oo6o0maromuii  ypoxk. Mecto Quznueckon
KapTUHBI MHpa B O0LIEM PsSIY COBPEMEHHBIX
C€CTCCTBCHHO-HAY4YHBIX HpCZICTaBJICHI/Iﬁ (6]
npupoie

66

PesepBHbIl  ypok.  MarnutHoe — moJe.
DNeKTpOMarHUTHAasI HHYKIHSI

67

PesepBubiit  ypok.  Ontuka.  OCHOBBI
CHeIUaJIbHON TEOPUU OTHOCUTEITHHOCTH

68

Pesepnniit  ypox. KBantoBas  ¢wusuka.
DneMeHTbl aCTPOHOMUU U acTPOPU3UKU

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

OBLLEE

KOJIMYECTBO YACOB 1O

I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble  mpeAMeTHbIE  Pe3yJbTAThl  OCBOEHHS]  OCHOBHOW
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

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 TNPUMEHEHHMS] W3YYEHHBIX (U3NYECKUX MOJeNe:
MaTepuajgbHas TOYKa, MHEpIHalbHasg CUCTeMa OTcuéTra, abCOJIIOTHO TBEpJOE
TEJI0, UACANBHBIN ra3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEII,
TOYEYHBIN AIEKTPUUECKUM 3aps]l — TP pelieHnH GU3NUYECKUX 3a/1a4

10.3

Pacnio3naBaTh uznueckue sABieHUs (IIPOLIECCH) 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, B3auMojelicTBue tei; auddys3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHUE JKUAKOCTEH W TBEPHABIX TeJN, U3MEHEHHE 00BhEMa Tel
IpH HarpeBaHUW (OXJIAXJCHHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCaIs, MJIaBJIeHUEe, KPUCTAININ3allHsl, KUIIEHUE, BIaXKHOCTh BO3/AyXa,
MOBBIILIEHNE JTaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSHMS Ta3a B M30IMPOLECCaX; dJIEKTPU3aLUs Tell,
B3aMMOJICHCTBUE 3apsI 0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHUE, HCIOJIb3yS (PU3MYECKHE BEIMYUHBI:
KOOpJMHATa, MyTbh, MEepeMellleHnue, CKOPOCTh, YCKOpPEHHE, Macca Tena, cuia,
UMITyJBC ~ TeNa, KUHETUYeCKass dHeprusi, IMOTEeHUHUalbHas  DHEPrusd,
MexaHudeckasi paboTa, MeXaHH4eCKass MOIHOCTD; IPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UUYECKHUI CMBICI HCIIOJIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHULIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO
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,
CpelHeKBaJIpaTUYHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, paborta rasza, KOI(PQOUIMEHT TOJE3HOT0 JEHCTBUSA TEIMJIOBOTO
JBUTATEN; MPU OMUCAHWUU MPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHULIbI, HAXOAUTh (HOPMYJIbL,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETUYNHAM

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, NMOTCHIHAJI, PAa3HOCTb
IMOTCHIUAJIOB, IPU OIMUMCAHUHN TIPABUIIBHO TPAKTOBATH (I)I/IBI/ILIGCKI/Iﬁ CMBICJI
HCIIOJIb3YEMbIX BCIIMYUH, UX 0003HAaYCHHS U CAWHUIIBI; YKAa3bIBATb q)OpMy.HBI,
CBA3BIBAOIIUC NAHHYIO (1)1/13qu01<on BCJIMYNHY C IPYTHUMHU BCIIMUYMHAMU

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOIECCHl U SBICHUS, UCIONB3YysSd (U3MUYECKUE
3aKOHBl M TPUHIHUIBI: 3aKOH BceMupHoro tsrotrenus, |, Il u Il 3akoHbI
HploTOHa, 3aKOH COXpaHEHUS MEXaHMUYECKOW SHEPruHu, 3aKOH COXpaHEHUS
WMITyJbCa, TPHUHIMI  CYNEPHNO3UIIMKA  CWJI, TIPUHLIUI  paBHOMpPABUS




MHEPLUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJIIPHO-KHUHETUYECKYI0 TEOPHUIO
CTPOEHUS BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUUECKON SHEPruu
TEIUIOBOTO JABMKEHUS MOJIEKYJ C aOCOJIFOTHOM TeMIIepaTypoi, NEPBbIN 3aKOH
TEPMOIMHAMMKH; 3aKOH COXPaHEHUs JIEKTPUYECKOro 3apsaa, 3akoH KynoHa;
IIPY TOM pa3InyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €F0 MaTEMATUYECKOE
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  AKCTIEPUMEHTHI T10 HWCCIICIOBAHUIO (PU3NYCCKUX SBICHHA U
MPOIIECCOB C HCIIOJIE30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHH; IPU 3TOM
dbopmynupoBaTh TpoOiemMy (3aJady) M THUIOTE3y y4eOHOTO SKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEIOKEHHOTO 000PYIOBAaHHUS, POBOJIUTH OIBIT U
(hopmMyIUpOBaTh BHIBOIBI

10.10

OcyuiecTBiATh NMpsIMbIE U KOCBEHHBIE M3MEpPEHUsl (M3NUYECKUX BEJIMYMH; NPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI U UCIIOJIb30BATh U3BECTHbHIE
METO/Ibl OLIEHKH MOTPEIHOCTEN U3MEPEHNI

10.11

UccnenoBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKUMM  BEIMYMHAMH  C
WCIIOJIb30BAHHUEM MPSMBIX U3MEPEHUH; IPU ATOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcHpoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B
BHJIe TaOIMI] ¥ rPpaUKOB, JIeN1aTh BBIBOJIBI [0 PE3yJIbTaTaM MCCIIEIOBAHUS

10.12

CoOmronath mpaBwiia 0€30MaCHOTO TPyJa MPU MPOBEACHUU HCCIICOBAHUN B
paMkax y4eOHOTO 3KCIIEpUMEHTa, y4eOHO-HCCIIeIOBATENbCKON M MPOEKTHOU
NESITEeTPHOCTH €  KCIOJIb30BAHHMEM  W3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYTOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHON (U3MYECKOW MOJEIbIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS
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 JIOTMYCCKH HCIIPOTHBOPEYHBYIO
LOEIMOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(1)I/ISI/ILICCKI/I€ SABJICHHUA

10.15

Hcnonn3oBarh pu PCIICHUHA y‘Ie6HBIX 3aJa4 COBPCMCHHLIC
I/IH(bOpMaI_[I/IO HHBIC TCXHOJIOTHH JJIA IIOHCKA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIUKN KU IIPCACTABICHUA y‘Ie6HOI>'I n Haquo-nonmepHoﬁ
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 TEXHOJOTHM

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 MOBEACHUS B OKpYXKaIOLIel cpejie

10.18

PaGoTtarh B Trpymnme C BBIMOJIHEHHEM pa3UYHBIX COLUAIBHBIX pOJIEH,
IJIAHUPOBATh Pa0OTy TPYIIBI, PAIMOHATBHO PACIpEeAeNiaTh 005S3aHHOCTH U
IUIAHUPOBATh JIEATETBHOCTh B HECTAHAAPTHBIX CUTYyaIUsAX, aJIeKBATHO
OLIEHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TPYINbl B pELICHUE
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 HAay4HOM KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOUW TEXHUKH U
TEXHOJIOTHH, B IIPAKTUYECKON EATEIbHOCTH JIFOAEH, LIEJIOCTHOCTh U €JMHCTBO
(bu3n4IecKoil KapTHHBI MUPa

11.2

Y4auThIBaTh TPAaHUIBl MPUMEHEHHS W3YyYCHHBIX (PU3MUECKUX MOJeNei:
TOYEYHBIN IEKTPUUECKUH 3apsl, AepHas MOJENb aTOMa, HYKJIOHHAas MOJIEJb
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, TEINIOBOE, CBETOBOE, XUMUUECKOE, MAarHUTHOE JAEUCTBUS TOKA,
B3aMMOJICHCTBME MAarHWTOB, OJIEKTPOMAarHWTHAas WHIYKIUS, JICHCTBHE
MarHWTHOTO TIOJII Ha TPOBOJHUK C TOKOM M JIBIKYIIHMWACS 3aps,
AJIEKTPOMArHUTHbIE KOJI€OaHUSI U BOJIHBI, NMPSMOJIUHENHOE pacnpoCTpaHEeHNe
CBETa, OTpaXX€HUe, IMpeloMJIeHne, UHTephepeHuus, IuPpakuus U
MoJISIpU3allis  CBeTa, JHCIepcHsl cBeTa, (OTOAIEKTpUUecKuil  3ddext
(boToapdexT), cBeTOBOE NaBiieHHWE, BO3ZHHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
aToMa BOJOPOJia, €CTECTBEHHAs U HCKYCCTBEHHAs paJlMOAKTHUBHOCTh

114

OmmceIBaTh HN3YUYCHHBIC CBOIiCTBA BCIIIECCTBA (3.]'IGKTpI/I‘-ICCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  MPOBOJUMOCTh  Pa3jMYHBIX  Cpeln) U
ANIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCH), UCMOIB3YS (PU3NUYECKHE BETUUYUHBI:
JNEKTPpUYECKUIl  3apsii, Ccujla TOKa, JJIGKTPUYECKOE  HampsiKeHHeE,
AIEKTPUYECKOE COMPOTUBIICHHUE, pa3HOCTh MoTeHnuanoB, JJIC, padoTa Toka,
WHIYKIHUS MarHUTHOTO MoJis, cujla AMriepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYILKH, SHEPTUs AJIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEepPHOJ U YacToTa
KojeOaHuil B KoJjeOaTelbHOM KOHTYype, 3apsii M cujla TOKa B IpoLecce
FapMOHUYECKHX DIIEKTPOMArHUTHBIX KoyieOaHMH, (OKYyCHOE pacCTOsHHUE H
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 ABJICHUA U MPOLCCCHI, HCIOJIb3YysA
(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 BCIIUMYHUH, UX 0003HaYeHUs U CAUHUILIBI;, YKa3bIBATb
(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 3ak0oH OMa, 3aKOHBI IOCJIENOBATEIBHOIO H
NapajuIeIbHOTO COEIUHEHMSI IPOBOJHUKOB, 3akoH J[koyna — JleHna, 3akoH
AIEKTPOMArHUTHOM WHAYKLUH, 3aKOH MPSIMOJIMHEWHOIO pacHpOCTPaHEHUs
CBETa, 3aKOHBl OTPAKECHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA, YpaBHEHHE
OiHmTeitHa 1a  GoTod(pdeKTa, 3aKOH COXpAaHEHHMs DHEPIuu, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsija, 3aKOH
COXpaHEHUs MAacCOBOI'O 4YMCJA, MOCTyJaTel bopa, 3aKOH paguOaKTUBHOIO
pacmana; Mmpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIP@KEHHE W ycloBUs  (TpaHULbl,  0OJIACTH)




IIPUMCHHUMOCTHU

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  3KCTIEPUMEHTBI 110 HCCIICIOBAHUIO (PU3WYCCKUX SBICHUN U
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

OcyuiecTBiATh NMpsIMbIE U KOCBEHHBbIE M3MEpPEHUsl (PM3NUYECKUX BEJIMYUH; NPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI U UCIIOJIb30BATh U3BECTHBIE
METO/Ibl OLIEHKH ITOIPEIHOCTEN U3MEPEHNN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM TNPSAMBIX
W3MEpPEHUH; MPU ITOM 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 JKCIIEpUMEHTA, yIeOHO-NCCIIeI0BATEIbCKON M TPOSKTHOM
NEeSITENPHOCTH €  WCIOJh30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB W
1ab0paTopHOro 000PYAOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHOM (U3MYECKOW MOJEIbIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAM3a YCIOBUS
3a/1a4yu BBIOMpaATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE BETUYHMHBI U
(hopmysbl, HEOOXOAUMBIEC 7Sl €€ pelIeHuUs, TPOBOAUTH PACUETHI M OIECHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3HMUECKON BETMUUHBI

11.14

PemaTte kauecTBEHHEIC 3aaa4u. BBICTpauBaTh JJOTUYCCKU HCIIPOTHUBOPECUYHUBYIO
LOEIMOYKY paCCY)KI[CHI/Iﬁ C 0H0p0171 Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bnanecm/le SIBJICHUA

11.15

Hcnonb3oBath IpyH  pelieHud  y4eOHBIX 3a1a4 COBPEMEHHbBIE
UHGOPMAIMOHHBIE ~ TEXHOJOTMM  JJIs  TOHUCKA,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallul U  TOPEACTaBICHUA Yy4eOHON W HaydyHO-TIOMYJISPHOU
uHbOpMAallMK, TOJYYEHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(GOPMAIIUIO

11.16

OOBACHATH IIPUHIUIIbLI IEUCTBUS MalllMH, HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jiniate YCJIOBUA  HUX 0e30IacHOro  HMCIOJB30BAaHHUSA B
MOBCEIHEBHOM KM3HU

11.17

[IpuBOIMTE MpUMEpPHI BKJIa/Ia POCCUMCKUX U 3apyOCKHBIX yIEHBIX-(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 MpU OOpaIleHUH ¢ MPUOOPaMU M TEXHUYECKUMHU
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 PACIpenesaTh OOSI3aHHOCTH 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 IJIEMEHTLI COACPKAHUSA

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 SIBIICHUU Hu
npoueccoB. Hayunble runore3sl. Pusnyeckue
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

KMHEMATUKA

211

Mexannueckoe  aBmkeHHe. OTHOCHTEIBLHOCTH
MeXaHu4yeckoro JIBrkeHus. CHcremMa OTCUETA.
Tpaekropus

2.1.2

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

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. M3MepeHHe MIHOBEHHOIM
ckopoctd. MccenenoBaHue COOTHOILIEHUS MEXIY
IyTSAMU, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIILHBIE PABHBIE NIPOMEKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM [BHJKCHHHM C HAYalIbHOMN
CKOpPOCTBIO, paBHOW HyI0. l3yueHue IBUKEHUS
HIapyvKa B BA3KOW XKUAKOCTU. M3ydeHue nBuxeHus
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 MaTepUaJIbHOW TOYKH
B uHepuuaibHoil cucreMe orcuéra (MCO). 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. Koagpuuuent
TpeHust. Cuia COpOTUBIICHUS IIPU IBHKEHUH Tela
B KHMJIKOCTHU WJIU Tra3e

2.2.7

[TocTynatensHOE W BpalmarelbHOE JIBWKCHHE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoOMEHT CHIBI OTHOCHTEIHHO OCHU BpaliCHUs.

Ilnevo cumbl. YcnoBusa paBHOBECHSI TBEPAOTO Tema
B 1CO

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, BO3HHUKAIOMIMX 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/IMHYJ'IBC CHJIBI nu
N3MCHCHUC 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

[TorenumaneHas sHeprus. [loTeHunanbHas sHEPrus
yIpYyro nepopMHUpOBaHHOM NPY>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 MEXaHHYeCKOM SHCPruu

2.3.8

anyrne 1 HCYIIPYT'UEC 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 CUIIBI ¢ U3MEHEHUEM
MEXaHU4ECKOM YHEPruu Tena

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 CTpo€HUs Ta30B, KUIKOCTEH M TBEPIBIX
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

Mogens uaeanbHOro rasa. 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 — MeHnaeneeBa. 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 KJaccHOW komHare. VccrnenoBanue
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

KonuuectBo Ttemnotrel u  paborta. BuyrpenHsis
SHEPTHs OJTHOATOMHOIO MJI€aJbHOTO Tra3a

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
[IEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30IIPOLIECCAM.
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.
uxn Kapno u ero KII/|

Bropoii 3akoH TepmomuHamuiku. HeoOpaTumocTh

3.2.6 MPOIECCOB B TMpHpoje. TemnoBble IBHTATEINH.
DKoJI0THYeCKHe TPOOIEMbI TETUIOHEPTETHKH

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

328 [IpakTnueckue paboThl. M3mepeHue ynenbHON

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

AOcomroTHasT W OTHOCHUTEIBHAs  BIAXXHOCTH
BO3ayxa. HacellenHwlil 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

OJIEKTPOIMHAMUMKA

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. Hampsoxénnoctsb
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/IBJICKTpI/I‘-IeCKaH
IMPOHUITACMOCTDb

4.1.8

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

4.1.9

Texuuueckue YCTPOMCTBA: JJIEKTPOCKOIIL,
JIIEKTPOMETP, JJIEKTPOCTaTUYECKAs 3allHNTA,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOD,




KCEPOKC, CTPYWHBIN IPUHTEP
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 Hanpsbkenue. 3akon Oma jyist 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 JEKTPUUYECKOTO 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 3aBUCUMOCTh  COTIPOTHBIIEHHS  META/NIOB  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 3JIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs JUCCOLUAIUS. DICKTPOIH3
OneKkTpuyeckuil Tok B razax. CaMOCTOSITENbHBINA U
4212 HECAaMOCTOSITEIbHBIM  pa3psan. Pa3audHbie THIIBI
CaMOCTOSITENIBHOTO pa3psaaa. Monnus. [Tnazma
TexHudeckue ycTpoicTBa: aMmnepMeTp, BOJILTMETP,
peocrar, UCTOYHUKHU 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 wucCTOYHMKAa TOKa U €ro
BHYTPEHHETO  COTPOTHBIICHUS. Habmonenue
ANEKTPOJIH3A
11 KIIACC
Kon
Koanposepsiemoro sjieMeHTa IIpoBepsiemMble 3JIeMEHTHI COEPKAHUS
pa3jiena
4 DJIEKTPOAMMHAMUKA




4.3

MAT'HUTHOE IT10JIE. DJIEKTPOMATHUTHASA MHAYKLNA

43.1

IlocTosHHbBIE MAarHuThbL. B3aumoelictBue
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

MarnutHOE T1TI0OJIE TIPOBOJHMKA C  TOKOM.
Kaprnra nuHMI 1OIS JIMHHOTO IPSIMOTO
IIPOBOJHHMKA W  3aMKHYTOIO  KOJIBLIEBOI'O
IPOBOJHMKA, KaTYIIKH ¢ TOkoM. OnbIT Dpcrena.
B3anmoielicTBre MPOBOJHUKOB C TOKOM

4.3.4

Cunia AMriepa, €€ MOIyJb U HalIPABJICHHE

435

Cuna Jlopenna, e€ MOaylb W HampaBJICHHE.
JIBr>keHue 3apsHKEHHOU YaCTHUIIBI 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 TMPOBOJHHMKE, JABIDKYILEMCS
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 MAarHuThI,
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  MadgTHUK.  MareMaTudecKkuit
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
Kos1e0aHul €€ CKOPOCTU U YCKOPEHHUS

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
HaNpsHKEHUS

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, IMHUH dJIEKTpoIepead

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
MOCIIEJIOBATEIbHO 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'poMKOCTh 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:
OTpaXXCHUE,  IPEIOMJIEHHE,  MOJSIpU3alus,
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. DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

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
onHOpOoAHOM cpene. JIyy cBera

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 IOJTHOTO BHYTPEHHETO OTPAXKEHUS

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. opMynia TOHKOH JTMH3BI. 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(ba3HbIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakums cera. JludpakinuoHHas 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 ammapar,
MHUKPOCKOII, TEJECKOIl, BOJOKOHHAs OIITHKa,
T(paKIMOHHAs PElIETKA, MOJISIPOU

5.3.12

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




JUCTICPCHUHU CBCTA

3JIEMEHTHI CITIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOI
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 U UMIYJIbC CBOOOTHOM YaCTHITBI

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 4acToTON. DHEpPrust 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  ycTpocTBa:  (POTORIEMEHT,
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 IIpHU Mepexo/ie aToMa C OAHOTO 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)XJCHHOE HU3JIy4EHHE.
YcrpoiicTBO M puHIMI 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 perucrpannuun
OJICMCHTAPHBIX YaCTUIL]L

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. HyxioHHas
Mozens snapa I'elizenbepra — 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 maccol spa

7.3.6

SnepHble peakuuu. Jlenenue U CUHTE3 sAep

7.3.7

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

7.3.8

DJIeMEHTapHbIE YaCTHUIBI. OTtkpeiTHE
IIO3UTPOHA. @yHaMEHTaIbHbIE
B3aNMOJEHUCTBHUS

7.3.9

TexHnYecKre yCTpOMCTBA: JIO3UMETP, 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/Ib], INIAHETHI, UX BUIUMOE JIBIKEHUE

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, UX OCHOBHBIE XapaKTEPUCTHKHU: 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 crtpoenne 3BE3n. CoBpeMEHHbIE
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.
IInockass u  chepuueckas  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 «ropsitueit Bcenennoi». PenukroBoe
U3JTy4YeHue
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

[IpoBepsiemblie 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  ocHOBoOMONararOlMMu  (GU3WIECKUMU MOHATUSAMHA WM BEJIUYMHAMH,
XapaKTepU3YIOMUMH (U3HYECKUE TPOIECCHI

CchopMIpOBaHHOCTh YMEHUH MPHUMEHSTh 3aKOHBI KIACCHYECKONH MEXaHWKH, MOICKYISPHON
(GU3MKH W TEpMOAWHAMUKH, ODIIEKTPOAWHAMUKH, KBAHTOBOW (M3MKM JUIS aHanmM3a H
OOBSICHEHUS SIBICHUA MHKPOMHpPA, MaKpOMHpa M METaMHpa, pa3indarh YCIOBHUsS (TpaHHIIBL,
o0yiacTd) MNPUMEHMMOCTH  (PU3MYECKHUX  3aKOHOB, IIOHHMATh BCEOOIIMH  XapakTep
(dyHIaMEHTaIbHBIX 3aKOHOB W OTPaHUYCHHOCTh HCIIOJB30BAHMSI YACTHBIX 3aKOHOB;
aHAM3UPOBATh (PU3MUECKUE TMPOIECCH], HCHONB3YS OCHOBHBIC TIIOJNIOXKEHUS, 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
(hm3mueckoil MOMENBbIO: HA OCHOBAHWHM 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 OCHOBAHWW 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
€CTECTBEHHOHAYYHOr'0 IIMKJIA: BRICTPAUBATh JIOTMYECKYIO LIETIOUKY PACCYKJIEHUH C OOpor 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 BCIIMYHH, BLI6I/IpaH ONTHMAaJIbHBIN
CIIoco0 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€ TCOpUH, 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 ChopMHUpPOBaHHOCTE YMEHUH aHATU3UPOBAThH W OLCHUBATH IIOCICACTBUS OBITOBOH U
MIPOU3BOJICTBEHHOW JICATEILHOCTH YEIOBEKA, CBSI3aHHOM C (PU3MYCCKUMH TPOIIECCaMH, C
MO3ULUN 3KOJIOTMYECKOU Oe30macHOCTH; MPEACTaBICHUI 0 palrMOHaIbHOM
MPUPOAOIIOJIB30BAHUH, a TAKXKE PAa3yMHOM HUCIOJIb30BAHUU 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
KPUTHYECKOr0 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 3BE3JHBIX CHUCTEMax, B MEKIaJIAKTUYECKON cpene; JBUIKEHHsS] HEOECHBIX Tell,
3BOJIFOLMU 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 ABMKEeHU. 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

KpuBonuneliHoe nBuxkeHue. [BrkeHre MaTeprUaIbHOM 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 ABHKCHHE 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

]
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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

VYcnosus 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 COXPAHEHUA B MEXAHUKE

141

HMmmynbc MaTepUanbHOM 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/I&U‘ILH&H 3Hep1“I/I$I MaTepHaJ'ILHOfI 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 MOJeKyl. Torma KonmuuecTBo BemecTsa ¥ — 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
YpaBuenne Menneneena - Knanetipora (mpuMeHnMBIe (POPMBI 3aITHICH):
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 MOCTOAHHBIM 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 V3meHenue arperaTHbIX COCTOSHHUI BEIECTBA: UCIIAPEHUE 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 nenbHast 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 Bzaumogeiicteue 3apsnos. Toueunsie 3apsiasl. 3akon Kysona:

B OJJHOPOJIHOM BEILECTBE C AUDJIEKTPHUECKOH MPOHULIAEMOCTHIO &

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 =~

CBs3b HANPSHKEHHOCTH TONIA M PA3HOCTH TIOTEHIMANIOB IS OXHOPOIHOIO 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 NMpoBOxHKKa P = CONSt
3.18 JIMAMEKTPUKHI B 3JI€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 AIIEKTPHYECKOrO 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 noiisi. KapTuHa nuHUN MHAYKIIMA 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 BEINYMHA:
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 ToNs Karymku ¢ Tokom: W, = ——

2

3.5

SJIEKTPOMAT'HUTHBIE 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 MoTpedIeHNE 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 OHOPOIHOM 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
AOGCOMIOTHBIN TIOKa3aTeNb MPETOMICHUS:
c
naﬁc -
1y
n, _u
., n =—%2=-1
OTHOCHTENBHBIN TI0Ka3aTeb NPETIOMIICHHS: ' 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.
IIpenenbHbIN yroy MOJTHOTrO 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
A




1 1 1
4 ==
d f F°

VBenudeHue, 1aBaeMoe JIMH30M:

LI LI}
H d

D<0:>F=1<O,
D

B cnyyae pacceuBaroiiieit 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

h
A

413

Dotoapdext. Onbiter A.I'. CroneroBa. 3akons! GpoTodddexra

414

YpaBHenue DiHmITeiHA 11 hoTodddekTa:

E(borona = Asmxona + EKI/IH max;




3 E hc mUZ

rae E(bomr—ra =hv= 2 Amxoﬂa - hVKP - A E](m-lmax = 2max = eU3an
Kp
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 IMEPEXOJIe 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 BemlecTBa. 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 penakuueii
[MapdentpeBoit H.A. AkmronepHoe obmiectBo «M3aarenscTBo «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 iporpamMma 1o yaeoHomy npeamery «Dusnkay 0a3oBbIil 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-¢ kiaccel: yueOHmk; 12-¢ wu3manme, nepepaboranHoe 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 [{udpossix O6pa3zoBaTeabHbIX Pecypcosy.
. 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 xomtekuus [{udppossix Obpa3oBareabHbIX Pecypcony.

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

6. http://www.ug.ru/ - OduuuaneHelii caifiT "Yuurensbckoil rasetsl”. Ha caiiTe mpeacTaBieHbl
HOBOCTH 00pa30BaHMUsI, PACCMATPUBAIOTCS BOMIPOCHI BOCIIUTAHMUS, COIMAIILHOMN 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 OIIPECACIIAIOTCA CICAYIOIINEC KPUTCPUN OLCHOK:

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 TAKIKC IIPAaBHUJIBHOC
OIIPCACIICHUC (I)I/IBI/I‘IGCKI/IX BCINYHNH, HMX CJIUHHI H croco0oB HU3MCPCHUA, IIPAaBUJIBHO BbIIIOJHACT
YCPTECIKU, CXEMbI U Fpa(i)I/IKI/I; CTPOUT OTBET IIO CO6CTB6HHOMy IJIaHYy, COMPOBOKAACT PACCKA3 HOBBIMU
npuMepamMmu, ymeeT IMpuMCEHUTL 3HAHUA B HOBOM CUTYyallU IIPU BBINIOJIHCHUU ITPAKTUYCCKUX SaﬂaHHﬁ;
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 HE TOJIBKO ITPOTPaMMHOI'0 MaT€puajia, HO U 3a MPEACIIaMHA IPOTPAMMBI.

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 MATCpUAJIOM U MATCPUATIOM,
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/I3I/I‘{CCKYIO CYHIHOCTb


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
MaTepHaia; yMeeT NPUMEHSATh MOJyYeHHbIC 3HAHUS TPH PEIICHUU MPOCTHIX 33a4 C MCIOJIb30BaHUEM
TOTOBBIX (POPMYJ, HO 3aTPYOHSETCS MPH PEIICHUU 3a/ad, TPEOYUIMX MpeoOpa3oBaHHs HEKOTOPBIX
dbopmyr; gomycTui He Ooyiee OMHOW TpyOOil OMMOKK W ABYX HENOUYETOB, HE OoJiee OAHOW rpyOol U
OJTHOW HerpyOo# ommOku, He Ooyiee ABYX-TpEX HErpyObIX OIIMOOK, OAHON Herpy0oil ommoOKu M 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
HEOOXOJMMO JJIsl OLICHKH «3» WM €CIIM YYCHHK HE MOXET OTBETUTh HM HA OJMH U3 MOCTaBJICHHBIX
BOIIPOCOB.

OuneHka NMcbMEHHbIX KOHTPOJILHBIX padoT:

Ouenka «5» craButcsi 3a pabOTy, BBITIOJHEHHYIO TOJHOCTBIO 0€3 OMMOOK U HEJA0YETOB.
VYyamuiics cuUCTEMaTHYeCKd JEMOHCTPUPYET TMPAaBUIBHOE BBIIOJHEHHWE KOHTPOJBHBIX padoT,
BBINIOJIHEHHOE HA BBICOKOM YPOBHE C TBOPUYECKHUM IOXO0JI0M.

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

Onenka «3» CTaBUTCS, €ClIM YYEHUK IPAaBHJIBHO BBINOJHWI He MeHee 2/3 Bceil paboThl WM
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.

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

OuneHka NpakTu4ecKux pador:

Ounenka «5» craBUTCA, €CIIM yJalllUKCs BBIMIOJIHAET paboOTy B MOJHOM 00BEME C COOIOJCHHEM
HEOOXOIMMOM  IMOCJIEeIOBAaTeIbHOCTH TPOBEACHUS OMNBITOB M HM3MEPEHUN; CaMOCTOSITENIBHO U
paloHaIbHO MOHTUPYET He00X0auMoe 000pyI0BaHUE; BCE OMBITHI MPOBOIUT B YCIOBUAX U PEKUMAX,
ofecreunBaroIMX MOJIy4YeHUE MPaBUIIbHBIX PE3YJIbTaTOB U BHIBOJIOB; COOMIOAAET TpeOOBaHUS MPaBUIT
TEXHHUKHU 0€3011aCHOCTH; MPaBUJIbHO U aKKYPaTHO BBIMOJIHSET BCE 3aIIMCH, TAOIHIIbI, PUCYHKH, YEPTEXKHU,
rpaduky; MpaBUILHO BBIMOJIHIET aHAIM3 MOTPEIIHOCTEH. Yyaluiicss cuCTeMaTHYeCKH IEMOHCTPUPYET
MPaBUJIbHOE BBINOJIHEHUE MPAKTUYECKUX pabOT, BBIMOJIHEHHOE HAa BHICOKOM YPOBHE C TBOPYECKUM
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, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM BBIOJHEHHON YacTH
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 TO3BOJIAET CJAENaTh MPABUIBHBIX BBIBOJOB; €CIU OIBITHl, M3MEPEHHUS, BBIUMCICHUS,
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 MOHSATHI, 3aKOHOB, NMPaBWJI, OCHOBHBIX IOJIOKEHHH TeopuH,
(dopMmyI, OOLIEIPUHATHIX CUMBOJIOB 0003HAaUE€HUS (PU3HMUECKUX BEJIWYHH, €AUHUI] U3MEPEHHUS.
HeymeHune BbIAETUTD B OTBETE TIABHOE.
Heymenne npuMeHsATh 3HaHUS 7S peIlieHus 3a/1a4 U 00BsICHEHUsT PU3UUECKUX SBICHUH.
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. HeOpexxHOoe OTHOIICHHE K Ta00PaTOPHOMY 000PYAOBAHHUIO U U3MEPUTEIIBHBIM MPUOOPaM.

7. HeymeHue omnpenenuTh MoKa3aHue U3MEPUTEIBHOTO Mproopa.

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

Herpy0bie ommoxkn

1. Herounoctu GhopMyIMpOBOK, ONPENEICHUH, OHATHIA, 3aKOHOB, TEOPHii, BEI3BAaHHBIE HETIOJTHOTOMN
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 uiay HETOYHOE HANMKMCAHUE HAMMEHOBAHUHN eTMHUI] (PU3NUYECKUX BEITUYMH.

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, €CIH OTH OIMIMOKHA TPyOO HE MCKAXKAIT 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 yJamuxcda OCYmECTBIIACTCA B 3aBUCUMOCTH OT IMPOLCHTHOTIO
COOTHOIIIEHUS BBIMOJHEHHBIX 3aaHuii. OlieHnBaeTcs paboTa clieIyomuM oopa3om:

«5» - 90 — 100 %:;

«4» - 70 — 89 %:;

«3» - 50 — 69 %:;

«2» - menee 50 %.

[Tpu BemMosHeHNN padot B popmare EI'D ucnonb3yroTcs Kputepuu oneHKH padboT B hopmate EI'D.
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