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MNOACHUTEJIBHAS 3ATIMCKA
MopenpHasi CHHXPOHU3UPOBAHHAA pabodas mporpamMma 1o Qusuke (0a30BbIid U yriTyOJICHHBIH
ypoBHHM) st oOydarommxcs 10-11 kimaccoB cocTaBieHa Ha OCHOBE CICIYIONIUX HOPMATHBHO-
MIPABOBBIX IOKYMEHTOB:

1. ®enepanbblii 3akon o1 29.12.2012r. Ne273-®3 «O6 06pazosanuu B Poccuiickoii denepaiun»

2. ®enepanbHbIi rOCyIapCTBEHHBII 00pa30BaTENbHBIN CTAHAAPT CPEAHETO OOLIETO 00Pa30BAHHUS
(ITpuka3 MunucrepctBa oopasoBanust U Hayku Poccuiickoit @enepannu ot 17 masg 2012 1. Ned13»).

3. ®epepanbHas pabodas IporpamMma CpeiHero ooLero o0pa3oBaHHs HpeaMeTa
«Dmukay (mus 10-11 kiraccoB oOpaszoBaTenbHBIX OpraHm3aiuii). ba3oBeiii ypoBeHb. — MoOCKBa,
NCMO. - 2025.

4. ®denepanbHas pabouas IporpamMma CpeiHEro oOLIEro oOpa3oBaHHs HpeaMeTa

«Duzuka» (s 10-11 kmaccoB oOpa3oBaTeNbHBIX OpraHW3anuii). YTIyOJleHHBIH ypoBeHb. — MOCKBa,
NCMO. — 2025.

¢ yuérom DenepasibHOM paboueli mporpaMMbl BOCIUTAHUS.

JlaHHas porpaMma CIyKHT OCHOBAHHEM JUISL YUUTENS 10 pa3padoTke pabodeid mporpaMMsl 1Mo
¢bu3MKe B Kllaccax, I7ie pealn3yTcs MyabTUIpoduiIbHbIN yueOHbIH mnaH. B paznene «Tematuueckoe
IUTAHUPOBaHUE» y4eOHOro Kypca cojaep)kaHhue OOY4YeHHS CHHXPOHHM3MPOBAHO Ui OCBOCHUS
oOyJaroluMucs IpeaMeTa Kak Ha 0a30BOM, Tak U yrIIyOJIGHHOM YPOBHE.

Kypcueom 6 mexcme npozpammul evioenenvt nemenmot: Ilenu u 3adauu, Ilpeomemmnsvie
pesynomamuvt u Coolepicanue yuyedHo20 mamepuanda, Komopvle NpPeOCHAG1eHbl O01A UYUEeHUsA
MONbKO HaA Y2IY0INEHHOM YPOBHE.

JlanHast mporpamma ormpeneisier o00s3aTenbHOEe NPEIMETHOE COACpKaHUE, YCTaHABIMBACT
IpPUMEPHOE pacipeesieHue y4eOHBIX YacoB IO TEMAaTHYECKHM pasJlielaM Kypca U PEeKOMEHyEeMYIO
MOCIIE0BATENBHOCTh U3YUEHUSI TEM M Pa3/esioB y4yeOHOro mpeaMeTa ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroInXCs.
[IporpaMMa maért mpeacTaBlieHUe O IENAX, COOepHCanul, ooujeti CTpaTeruu o0yueHus, BOCTUTAHUS U
pa3BUTHA 00ydYarOIIMXCS cpeAcTBaMHM ydyeOHoro mnpenmera «@Dusuka» Ha YriyOJEHHOM YpOBHE U
0a30BOM ypOBHE.

Usyuenue xypca gusuxu  yenybnéHnoco  ypoeHs — No360jsem  peanu308ams  3a0ayu
npogeccuoHaIbHOU  OpUueHmayuy, HAanpaeieHo Ha Cco30aHue YClo8ull Ol NPOsGIeHUs C8OUX
UHMENIEKMYANbHbIX U MEOPYECKUX CHOCOOHOCMEN KANCObIM YUAUWUMCS, KOMOopble Heo0Xo0umbl O
npoOodICeHUs. 0OPA308AHUSL 8 BLICUUX VHEOHBIX 3A8€0CHUSIX NO PATUYHBIM DUUKO-MEXHUYEeCKUM U
UHIICEHEPHBIM CNeYUATIbHOCAM.

B mporpamme ompenensiroTcsl MIaHUpyeMble pe3ylbTaThl OCBOCHUS Kypca (U3UKH Ha ypOBHE
cpenHero oOuiero oOpa3oBaHMs: JUYHOCTHBIE, METallpeIMETHbIE, MIpeIMETHbIe (Ha YrIyOJIEHHOM U
6a30BoM ypoBHe). HayuHo-MeTo070rnueckoi OCHOBOM J71sl pa3paboTKH TpeOOBaHHUM K TMYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM OO0y4aroUIMXcs, OCBOMBIIMX IMPOTpaMMy CpPEIHEro
o01ero oopazoBaHust Ha YriyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/1EATEIbHOCTHBIN TIOJXO0I.

[Iporpamma 10 (U3MKE TNPEAOCTABISAET BO3MOXKHOCTH JUIA pEalIM3allud  Pa3IMUHBIX
METOJIMYECKUX IMOJAXO0JI0OB K TMpenojiaBaHuio (UMK Ha YIUIYyOJEHHOM YpOBHE MpU YCIOBHH
COXpaHeHMs 0053aTeIbHON YaCTH CO/IEpIKaHMs Kypca.

dusnka Kak Hayka o HambOosiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B KadyecTBE Y4eOHOTO
npeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMHA 00 OKpYXarolleM MHDE.
[xonpHBIA Kypc UMK — CUCTEMOOOPA3YIOIINI /111 €CTECTBEHHO-HAYUYHbBIX YUYE€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKaT B OCHOBE IPOLECCOB M SBJICHUH, HM3y4aeMbIX XUMHEH,
ounonorueit, pusmdeckoit reorpadueit u actpoHomuein. lcmonp3oBaHWE W aKTHBHOE IPHUMEHEHUE
($u3nUeCKUX 3HAaHUN OMpPENEIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe
DHEPreTUKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYCHHMs HOBBIX MAaTEpHUAlOB C 3aJaHHBIMH
cBoWicTBaMM W 1p. M3ydeHue (QHU3MKM BHOCUT OCHOBHOM BKJaa B (pOpMUpOBaHHE E€CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa ydalluxcs, B (OpMUpOBaHHE YMEHUM IMPUMEHSTh HAYUYHBIH METO]I TO3HAHMS
IIPU BBITOJIHEHUH UMH YYE€OHBIX UCCIIETOBAHHH.

B ocHOBY Kypca ¢U3MKH cpeHel MIKOJIBI TOJ0XKEH sl UAeH, KOTOphIe MOKHO paccMaTpUBaTh
KAK IPUHIUIBI €r0 IOCTPOEHUSI.

Hoea yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMUECKHM 3aBEPLIEHHBIM, OH
COZEP)KUT MaTepuan M3 BCEX pAa3/eloB (PU3MKH, BKIOYAET KAaK BONPOCHl KJIACCUYECKOH, Tak M



COBPEMEHHOU (PU3HKH.

Hoea zenepanuzayuu. B cCOOTBETCTBHUM C HeW Marepuan Kypca (U3UKH OOBEIUHEH BOKPYT
¢busnueckux teopuil. BenymuMm B kypce siBiserca (GopMmupoBaHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus TMpeanoyiaraeT HCIONIb30BaHHE T'yMaHUTAPHOTO
MOTEHIMaIa PU3NIECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS (DU3WKU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMU IIPOoOIeMaMHu.

Hoesn npuxnaoumou nanpasenennocmu. Kypc Qusuku yriyOIEHHOTO YPOBHS MpEIojiaract
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHUX MPUIOKEHHUN M3YUEHHBIX TEOPHUil
u 3akoHOB. [Ipu 3TOM paccmaTpuBarOTCs Ha YpOBHE OOIIMX TMPEJICTABICHUA M COBPEMEHHBIC
TEXHUUYECKHUE YCTPOUCTBA U TEXHOJIOTUU.

Hoea Ikonocuzayuu peanuszyeTcss TIOCPEICTBOM BBEACHUSA DIIEMEHTOB  COJEpIKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PAa3BUTUEM TEXHHUKHU
U TEXHOJOTHH, a Takke OOCYXIeHHS NpoOjeM palMoOHAIBHOTO IPHPOJIONONb30BAHUS |
HKOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHme coJepKaHUs TPOTPAMMBI JIOJDKHO OBITh IOCTPOCHO HA NPHUHIMIAX CHCTEMHO-
NesITeIbHOCTHOTO noaxoa. [ ¢pusuku peanusanus 3TUX NPUHIUIOB 0a3upyeTcs Ha UCTIOIb30BAHUU
CaMOCTOSITENTLHOTO IKCIIEPUMEHTA KaK TOCTOSIHHO JACHCTBYIOMIETo (hakTopa yaeOHOTro mporiecca.

nsa yenybnénnoco yposHs — 2mo cucmema camoCmosimenbH020 YUeHUYeCcK020 dIKCnepumenma,
gKIIOYAIOWE20  (DPOHMANbHLIE — VUEeHUYeCKue  Onblmbl  Npu  U3YYEeHUU HOB020 Mamepuand,
nabopamopusle pabomuvl u pabomsl npakmuxyma. Ilpu smom 603mModHcHbI 08a cnocoba peanuzayuu
@uszuueckoeo npakmukyma. B nepeom cnyuae npakmuxym nposooumcs aubo 6 konye 10 u 11 xnaccos,
AUOO nocie nepeoco u 8Mopo20 NONY2O0Ull 8 KANXCOOM U3 IMUX KIAcco8. Bmopou cnocob6 — smo
unmezpayus. pabom NPaKmuKyma 6 cucmemy J1adOpamopHeix padom, KOmopwvle NpOoBOOSMCs 6
npoyecce usyuenusi paszoeira (memsi). Ilpu smom noo pabomamu NpaKmMuKyma HOHUMAEMCS
camocmosmenbHoe UCCIe008anue, KOMopoe NPOoBOOUMCs NO PYKOBOOCMEY CEEPHYMO20, 0000UEHHO20
8uda 6e3 nouazo8o UHCMPYKYUU.

B mporpamme cucrema y4eHHUECKOTO SKCIEPUMEHTa, JIA0OpaTOPHBIX pabOT M MPaKTHKyma
Mpe/ICTaBJIeHa €IWHBIM TepeyHeM. BpIOOp TeMaTHKU ISl 3TUX BHUIOB YYEHHUYECKHX MPAKTUYECKHX
paboT OCYIIECTBIACTCS Y4YaCTHUKaAMH 0Opa30BaTENBbHOTO IIpoIllecca MCXOAs U3 OCOOEHHOCTEH
MOYPOYHOTO TJIAHUPOBAHUS M OCHalleHus kabuHeTta Qusuku. [Ipu sTom obecrieunBaeTcst OBia/ieHNE
O0yJaroIMMHUCST yMEHUSMH TIPOBOJUTH TIPsSMBIE W KOCBEHHBIE W3MEPEHHUs, HCCIIETOBAHMUS
3aBUCUMOCTEH (pU3MUECKUX BEJIWYMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE NPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHME yaensieTcsl pEHICHUIO pacYE€THBIX M KayeCTBEHHBIX 3anad. [Ipu stom mms
pacu€THBIX 3aJ]a4 NPUOPUTETOM SIBIISIFOTCS 3a/1a4 C SIBHO 3aJlaHHOW © HesA6HO 3a0aHHol GU3NYECKOU
MO/IEJIBIO, MTO3BOJISAIOIINE TPUMEHATh U3YUEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOro pasjeina
Kypca, TaKk WM WHTETPHPYsS NPUMEHEHHE 3HAaHWW W3 pa3HbIX pasfenoB. J[Is KadecTBEHHBIX 3amady
MIPUOPUTETOM SIBIIIOTCS 3aJaHUS HA 00BACHEHUE / TIPeIcKa3aHue MPOTeKaHusl (PU3NUECKUX SBICHUN U
MPOIIECCOB B OKPYXKAWOIICH >KU3HU, TpeOyromue BhIOOpa (U3MUECKOW MOJETH JUIsl CUTYyallud
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmMu @I'OC COO k maTepHaTIbHO-TEXHUYECKOMY OOECTIeUeHHUIO
y4eOHOro mporecca Kypc (GHU3UKU YriayOn€HHOro u 0a30BOr0O ypOBHsS B CpeJHEH MIKOJe JOJKEH
U3y4aTbCsd B yCJOBHSIX NMpeAMeTHOro kaduHera. B xabunere Qusuku M0MKHO ObITH HEOOXOIMMOE
nabopatopHoe 00OpYJOBaHHME JJisi BBIOJHEHUS YKa3aHHBIX B MPOTPaAMME YUEHHYECKHX OIIBITOB,
a00paTOPHBIX padOT M pabOT MPAKTHKyMa, a TAK)KE IEMOHCTPAITMOHHOE 000PYyI0BaHUE.

JleMOHCTpallMOHHOE 000pYAOBaHNE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIbHOM
JOCTAaTOYHOCTH M 00ECIIEUNBAET MOCTAHOBKY NEPEYHCICHHBIX B IIPOTPaMME KITFOUEBBIX JIEMOHCTPAITHA
JUTSL UCCIICTOBAHMSI M3Y9aeMbIX SIBICHUHN U MPOIECCOB, SIMIUPUIECKUX U (DYHIaMEHTATbHBIX 3aKOHOB,
UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 00OpyJOBaHUE I YYCHHYECKUX IMPAKTHYECKUX padoT (opmMupyercs B BHIC
TEMaTUYECKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacyére OJHOTO KOMIUIEKTA Ha JBYX OO0YyYarOIIMXCS.
Tematnueckue KOMIUIEKTHI 1a00paTOPHOTO 000PYI0BAHUS TOJIKHBI OBITh HOCTPOEHBI HAa KOMIUIEKCHOM
WCIOJIb30BAHUN aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX
CUCTEM B BUJIe TU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMU LIETSIMU U3YYCHHS (DU3UKH B 00IIIEM 00pa30BaHUH SIBIISTFOTCSL:

e (opmupoBaHUE MHTEpEca U CTPEMIICHUS OOYYalOUIMXCA K HAyYHOMY H3YYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BHUTHE MIPEJCTAaBICHUN O HAYYHOM METOIC TIO3HAHU ¥ (OPMHPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHHSI K OKPY)KAIOIINM SIBIICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa W3YYCHHUS OCHOB CTPOCHHS
MaTepud U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHHE YMEHUH OOBSICHATH SIBJICHUS C HWCIOJIb30BAHWEM (UIUYCCKUX 3HAHUU U
HAyYHBIX JIOKAa3aTeIbCTB;
(dbopMHUpOBaHHE TIPEJICTABICHUN O poi (DU3MKU JJIsl Pa3BUTHs JPYTUX €CTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;
pazeumue  NpeoCMaGIeHull 0  B03MOJNCHbLIX  chepax  OyOyweu  npogeccuoHarbHou
0esIMeNbHOCIU, CBA3AHHLIX C (DUBUKOL, NOO2OMOBKA K OdibHelueMy O0OVYEeHUI 6 3MOoM
HanpaeieHuu.

JIOCTIKEHHE ATHX Iejiel 00ecTieuMBaeTCsl PEIICHUEM CIICIYIONUX 3a7ad B MPOIECCEe U3YyUCHHS

Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

puoOpeTeHne cucTeMbl 3HaHUH 00 00ImMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIFOYAsE MEXaHUKY, MOJEKYISIpPHYIO (GU3UKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYK (U3UKY MU
AJIEMEHTHI aCTPODUUKH;
(dbopMHpOBaHHE YMEHUH HPUMEHSTh TEOPETHUYECKHE 3HAHMS JUIsl OObACHEHHs (U3NYECKUX
SIBJICHUH B IPUPOAE U /IS IPUHATUSA PAKTUUECKUX PELICHUH B IOBCEAHEBHOM KHU3HH;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3JIMYHBIX 337ad C SBHO 3aJaHHON (HU3MYECKOH MOJEIbIo,
3aja4, MOAPa3yMEBAIOUIMX CAMOCTOSTEILHOE CO3JaHue (PU3MYECKONM MOJAEIH, aJEeKBAaTHOU
YCJIOBHSAM 33Jlaudl, B TOM YHCIIE 3aJja4 MHKEHEPHOI'O XapaKTepa,;
NMOHMMaHWe (U3NYECKUX OCHOB M TIPUHIMIIOB JCHCTBUS TEXHHUYECKUX YCTPOMCTB W
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;
OBJIAJICHME METOJIaMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS M IPOBEACHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHallu3a W MHTEpIpeTauuud HHPOpMAILUH, ONPENCNICHUsS JOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3yJIbTaTa;
CO3/laHME YCJIOBUM JUI DPAa3BUTUA YMEHMHM IPOEKTHO-UCCIEN0BATEIbCKON, TBOPYECKON
NeSITeNIbHOCTH;
pazeumue unmepeca K cghepam npogeccuoHanbHol 0esmeabHOCMU, C8A3AHHOU C QUIUKOI.
B cootrBerctBun ¢ tpeboBanusimu ®PI'OC COO yrnyOn€HHBIH YpOBEHb H3Y4YEHHs yueOHOIO

npenmera «®dusuka» Ha ypoBHE CpeaHero oomero oOpa3oBaHMs BbIOMpaeTcss 0O0ydarolMMUCH,
IUTAaHUPYIOIIKMMHU TPOJODKEHHE 00pa30BaHus M0 CHEHHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

VY4eOHbIM IUIaHOM NPETYCMOTPEHO U3ydeHue ¢pusuku B 00béme 340 u 3a 1Ba roga oOydeHus: 5

y B Heaento B 10 u 11 kmaccax.

Ha 6a30BoM ypoBHe 00Iliee 4MCIIO 4acoB, PEKOMEHJIOBAHHBIX Ui M3yueHUs ¢usuku, — 136

vacoB: B 10 kiacce — 68 yacos (2 gaca B Henenio), B 11 kiacce — 68 yacos (2 vaca B HEIEIO).

B MporpaMmme 1o (1)I/I3I/II(C KaXXJI0ro KJ1acCa nmpeajiaracrcs pe3epB BPpEMCHU, OTBOJMMBIA Ha BapHUaTUBHYIO

4acTh POTrPAMMBI, COAEPKAHNE KOTOPOH (hOPMUPYETCsl yIaCTHUKAMHU 00pa30BaATEIBHOIO IPOLIECCA.






COIAEP/KAHUE YYEBHOTI'O ITPEJIMETA «®U3UKA»

10 kaace

bazoBsiii ypoBeHb (2 vaca)

Yrayonenusiii ypoeHs (5 4yacoB)

Pasnen 1. ®usnka u METObI HAYYHOTO TIO3HAHU (2 yaca)

Pasgen 1. HayuHslii MeTOX MO3HaAHUSA Npupoabl (6 gacos)

®usuka — Hayka o npupoje. Hayunbsie MeTO1bI TO3HAHKS OKPYKAOLIETO MUPa,
Ponb skcniepuMenTa v TEOpUU B MPOLECCE MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B
¢dusuke. MoaenupoBanue GU3NICCKUX SBJICHUN U TIPOIIECCOB.

Hayunsie runore3sl. @u3ndeckue 3aK0Hbl U TEOpUU. [ paHULIbI MPUMEHUMOCTH
¢u3uveckux 3akoHOB. [IpuHIMNI cooTBeTcTBHA. Poilb M MecTO (GU3MKU B
(GbOopMUPOBaHUM COBPEMEHHOW HAy4YyHOW KapTHUHBI MHpA, B MPAKTUYECKOU
NEeITEIbHOCTH JIIOACH.

Jlemonctpanuu 1. AnHamoroBele W UH(POBBIE H3MEPUTEIbHBIC MPUOOPHI,
KOMIBIOTEPHBIE JaTYUKU

®dusnka — QyHmaaMeHTaIbHast HayKa o mpupoje. Hayunslii MeTos no3Hanus u
METOABI HCCIIEAOBAaHUS (DU3UYECKUX SBICHHHA. DKCIEPUMEHT M TEOpUS B
npolecce no3HaHus npupojiel. HaOnronenue u s5KCiepuMeHT B pU3UKE.
Cnocobbl  usmepenusi usuueckux 6eiudun (amanoeogvle u yu@posvie
usmepumenbHvle NpPUOOPLI, KOMNbIOMEPHbIE OAMUUKOBble CUCHEMDbL).
Ilocpewmocmu  uzmepenuti  uauyeckux eenudun  (abconomnas u
OMHOCUMENbHAS).
MonenupoBanue GU3NYECKUX SBJICHUM U MPOLECCOB (MaTepualibHas TOUKA,
a0COIOTHO TBEPJIOE TENO, HICATbHAS )KUAKOCTh, UACAIbHBINA Ia3, TOUCYHBIN
3apsn). I'mnoreza. Pdusnyeckuil 3aKOH, TPAaHUIBl €ro NPUMEHHMMOCTH.
®dwusudeckas Teopusi. Poib u Mecto Gpu3uku B GOPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKON AESITEIbHOCTHU JIFOIEH.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, nPAKMUKYM
1. Hzmepenue cunvt moxa u HanpsaxjceHus 6 yenu NOCMOSHHO20 MOKA

npu NOMOWU AHANO208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOE.

2. 3uaxomcmeo c¢ yugpoeoi nabopamopueii no ¢usuke. IIpumepoi

UsMeperust puzuiecKux 8eIUYUH NpU NOMOUU KOMRBIOMEPHLIX OaMYUKOS.

Paznen 2. Mexanuka (18 yacos)

Pasnen 2. Mexanmuka (35 gacoB)

Tema 1. Kunemaruka (5 gyacos)

Tema 1. Kunemaruka (10 gacoB)




Mexannueckoe ABukeHHE. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, CKOpocTh (CpelHSAsI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U
YCKOpEHUE MaTepUaibHOW TOUKH, UX IPOEKIIUHA HA OCH CUCTEMbI KOOPJMHAT.
CroxeHne nepeMeneHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPAMOJIMHEHHOE IBHKeHUE. | 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U NIEPEMEILICHHS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHusl.

KpuBonmHeliHoe aBuxkeHue. J[BUKEHUE MaTEpUAIIBHOM TOYKHU 110
OKPYKHOCTH C IIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
nuHeWHas ckopocTb. [leproa u wactora obpamenus. LleHTpocTpemurensHoe
yCKOpeHue. Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue:
CIMJIOMETD,

Mexannueckoe nBmwkeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO BHKCHHUS.
Cucrema otcuéra.

IIpsamas u obpamnas 3a0ayu MexaHuKu.

Paouyc-eexmop mamepuanvHou mouKu, €20 NPOeKyuu Ha OCU CUCmEeMbl
Koopounam. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOpEHUE MaTePHATLHOW TOYKH, MX MPOCKIIMH HA OCH CUCTEMBbl KOOPIUHAT.
CroxeHne nepeMeneHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBU)KEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTepHaIbHON TOUYKH OT BPEMEHU U
uX rpaduKy.

CBoOoanHoe majeHue. YcKopeHue CBOOOJHOIO MajeHus. /[eusicenue mena,
OpOWEHH020 NOO Y2lloM K 20pU30HmMY. 3a8UCUMOCIb KOOPOUHAM, CKOPOCMU




JBUKEHUE CHAPSIIOB, IICMTHbIE U pEMEHHBIE MepeIayu.
/lemoncmpayuu
1. Mogens CHUCTEMEI
XapaKTEPUCTUK JBUKEHUS.
2. [IpeobpazoBaHue ABMKEHUH C UCTIOIB30BAHMEM ITPOCTHIX MEXaHU3MOB.
3. [Tagenwuie Ten B BO3yXe U B pa3pekeHHOM MTPOCTPAHCTBE.
4, HalGmoneHnue ABMKEHUS Tena, OPOIISHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJILHO.
5. M3mepenne yckopeHust CBOOOHOTO TaJICHHUS.
6. HanpaBnieHue CKOPOCTH TTPH JIBYKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii skcnepumenm, nadopamopnvie pa60mb12
1. U3yyenwe HepaBHOMEPHOTO JBIDKEHUS C ILEJNbIO OINpeaAeTeHUs
MTHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOMICHUS MEKIY MTYTSAMH, TIPOICHHBIMU TEJIOM 32
MOCIeI0BaTEIbHbIEC PABHBIE TPOMEKYTKH BPEMEHH MTPH PABHOYCKOPEHHOM
JBKEHUU C HAYAJIBHOW CKOPOCTHIO, PABHOU HYJIIO.
3. U3ydenue nBI>KEHUS IapHUKa B BI3KOH KUAKOCTH.
4. M3yueHne ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.

OTC‘-IéTa, HUITIOCTPAalA KHMHCEMAaTHYCCKUX

U YCKOPEHUs MamepuaibHou moyku om epemeHu u ux epaguxu. KpuBonuHenoe
JIBWOKEHUE. [[BHoKEHrE MaTepraIbHOM TOUKH IO OKPYKHOCTH. YTJIOBas U JIMHEHHAs]

ckopocth. Ilepmonm w dyacrora oOpamenus. LleHTpocTpeMuTeNnbHOE
(HOopManbpHOE), KacaTelabHOE (TAaHTCHIMAIBHOE) U IMOJHOE YCKOPEHUE
MaTepHaTbHON TOYKH.

Texnuueckue ycmpoucmea u mexHoA02UYeCKUe Npoyeccyl: CIUIOMETP,

JIBUKEHHE CHApsAOB, LEMHbIe, IIecTepéHYaTble W pPEMEHHBIE Iepeaayu,
CKOpOCMHbLE TUPMbL.

|/[emoncmpayuu

Monens cucteMbl 0TCU€Ta, WILTIOCTPAIMS KUHEMATUYECKUX XapaKTePUCTHK
JIBUOKECHUSL.

Cnocobul uccned08anus O8UNCEHU.

Hnniocmpayus npedeibHO20 nepexood u uzmeperue MeHO8eHHOU CKOPOCTU.
[IpeoOpazoBanue NBIKEHUH C UCTIOIB30BaHMEM MexaHU3MOB. [laneHune

TeJ B BO3/IyX€ U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwXeHUs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPH3OHTY H
TOPU30HTAIIBHO.

HamnpasieHnue ckopocTy MpH ABMKEHUH 110 OKPYKHOCTH.

IIpeobpazosanue y2n060ii CKOpocmu 8 pedyKmope.

Cpasnenue nymeii, mpaekmopuii, cKOpocmeul 08UNCEHUs 00HO20 U MO20 ce
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit Ixcnepumenm, nadopamopuvie padomel, NPAKMUKYM,
M3yueHne HepaBHOMEPHOTO JBID)KEHHUS C IIEJbI0 ONpPE/ENeHUsT MTHOBEHHON
CKOPOCTH.

Hszmepenue yckopeHus npu npsamoIuUHelHOM PABHOYCKOPEHHOM OBUNCEHUU NO
HAKJIOHHOU NAOCKOCHIU.

Hccneoosanue 3asucumocmu nymu om 6peMeHu Hnpu PaeHOYCKOPEHHOM,
08UIICEHUU.

Hsmepenue yckopeHus c860000H020 naoenus (PeKOMeHO08AHO UCNOIb308AHUE
yugposoii 1abopamopuu,).

W3yyeHue 1BUKEHUS Tena, OPOIIEHHOr0 TOPU3OHTAIIBHO. [Ipogepka cunomesvi
0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAbHOCIbIO NONEMA U

HAYAbHOU CKopocnblo meila.

2 o .
3pecb v fanee NPUBOAUTCA PACLLUMPEHHbIV NepeyeHb 1abopaTopHbIX PaboT M ONbITOB, U3 KOTOPOTO YYMTENb AeNaeT BbI6OP NO CBOEMY YCMOTPEHMIO C Y4ETOM Bbi6paHHoro YMK 1 nmetoLeroca obopyaosaHus.



H3yuenue Osudicenuss mena no OKPYHCHOCMU C NOCMOSHHOU NO MOOYII0
CKOPOCMbIO.

Hccnedosanue 3asucumocmu nepuooa 0opaujeHus KOHUYecKko20 MasmHuKd
om e2o napamempos.

Tema 2 .JIunamuka (7 4acoB)

Tema 2. Tlunamuka (10 gacos)

[Ipunnun  otHOocuTenbHOCTH  ['amumies. 3akoH  Hbrorona.
NHepuuanpHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ipuniun cynepno3unuu cuit. Bropoii 3akon Hetotona st
MarepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA JU1s1 MaTepuanbHbIX TOYEK.
3akoH BceMHpHOTO Tsrotenus. Cuia Tsbkectu. [lepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunabl Tpenust (mokosi, ckoyib>keHust, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUs CKOJbXEHHS M cuia TpeHus mnokos. Kosdduument
Tpenus. Cuiia CONpPOTUBIICHUS NPU JBUYKEHUHU TeJa B )KUJIKOCTH WJIU Ta3e.
[ToctynarensHoe U BpalaTebHOE ABMKEHHUE a0COIIOTHO TBEPIOTO TeNa.
MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpalieHus. [linevo cuibl. YcinoBus
paBHOBECHS TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumenerue: IMOAIINITHUKHA,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
/[emoncmpayuu
. SIBNIeHNE MHEPLWH.
. CpaBHEeHHE Macc, B3aUMOJICHCTBYIOITUX TeJl.
. Bropoii 3akon Herorona.
. U3mepenue cuil.
. Cnoxenue cui.
. 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AeOpMaIlnu.
. HeBecomocTh. Bec Tena npu yCKOpeHHOM NOABEME U MAACHUH.
. CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIBKEHUSI.
. YcnoBus paBHOBeCHUs TBEPAOTO Tena. Bujibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut

1. N3ydenue ABM>XeHUs OpycKa MO HAKJIIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOUINX B MPY>KUHE U
PE3UHOBOM 00pa3slie, OT ux JAeGopmarnuu.
HccnenoBanue ycinoBHil paBHOBECHS TBEPIOIO TeJIa, UMEIOLIETO OCh BPALICHUS.

[Iepsbiit

OO ~NO O WN P

IlepBbiii 3akoH Hprorona. Muepuumanehbie cucrteMbl orcuéra. IIpuHiun
orHocuTenbHOCTH  [amuned.  Heuwepyuanvhvie  cucmemvt  omcuéma
(onpedenenue, npumepsl).

Macca tena. Cuia. [IpuHnun cynepnosunmu cui.
Bropoii 3akon HeroTOHA U1 MaTepuaabHON TOUKH.
Tpernii 3akoH HpIOTOHA JU1sl MaTEPUATIBHBIX TOYEK.

3aKoH BCEMUPHOIO TATOTEHUS. IKBUBANEHMHOCHb
U UHEePMHOU MACCHI.

Cuna TsoxecTH. 3asucumocms yCKopeHusi c60600H020 NAOEHUsI OM GbLCOMbl
HAO NOBEPXHOCMbIO NJAHembl U OMm 2eocpaghuieckoll wupomsl. Jleudxcenue
Hebecnvlx men u ux cnymuuxos. 3axouwvi Kennepa. IlepBas xocmuueckas
CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tema. Bec mena, osudcywecoca c
yckopenuem.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIBKEHHS U CUJIa TPEHUS MTOKOS.
Koapdumment tpenus. Cuna CONpOTHUBICHUS TpPHU JBUIKEHUU Tejla B
KUAKOCTH WM Tas3e, e€ 3a6UCUMOCMb OMm CKOPOCMU OMHOCUMENbHO20
O08UIICEHUS.

[/lanenue. ' uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiucmea u mexHOLo2UYecKue npoyeccvl: TOINIIUIHUAKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

|/[emoncmpayuu

Habnooenue 0gudicenusi mesn 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCEMAX
omcuéema.

I Ipunyun omnocumenvHocmu.

Kauenue 068yx yunuHopos uiu wapos pasHou Maccvl ¢ 0OUHAKOBLIM YCKOPEHUeM
OMHOCUMENbHO HEUHEPYUATIbHOU CUCTIEMbL OTNCYEMA.

Cpasnenue pasnooeticmgyroujei RPUILOHCEHHbIX K Mey CUl C NPoUu3eeoeHuem
Maccel mena Ha e20 YCKOpeHue 6 UHEPYUATbHOU cucmeme omcyéma

epaeumauMOHHoﬁ




Pasencmesocun, osHukarowux 8 pesynomameszaumooelicmeuamern. Mzmepenue
MAcc no 83aUMO0eticmauro.

Heegecomocmeo.

Bec Tena npu yckOpeHHOM OIBEME U MTAJICHUH.

LenmpobesicHble MexaHu3Mbl.

CpaBHEHHE CHII TPEHUS ITOKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabdomvi, npPAKMUKYM
W3mepenune paBHOJACHCTBYIOIIEH CHJI MPU ABIKEHHH OpycKa MO HaKJIOHHOW
IJIOCKOCTH.

IIposepka cunomesvi 0 HE3ABUCUMOCU BPEMEHU OBUNCEHUSI OPYCKA NO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCHI.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT uX JedopMaIuu.

H3yuenue 0gudicenuss cucmemul mei, C63aHHbIX HUMbIO, NEPEKUHYMOU Yepe3
1é2Kutl OJI0K.

Uszmepenue koagpuyuenma mpeHus no seiudune y2io8020 Kodgguyuenma

sasucumocmu F (N).

mp
Hccnedosanue osudicerusi 6pycka no HaKIOHHOU NIOCKOCMU ¢ NePeMeHHbIM
K03ghhuyuenmom mpenus.

H3yuenue 0gudicenus epy3a Ha 64y ¢ mpeHuem.

Tema 3 Cratuka TBepaoro Teia (5 4acon)

AOGcomotHo TBEpAoe Teno. [locTymarenbHOe W BpamiaTebHOE JIBHIKCHHE
TBEpAOro Tesna. MOMEHT CuiIbl OTHOCUTENBHO OCH BpaieHus. [linedo cuibl.
CnoxxeHue cuil, NMPUIIOKEHHBIX K TBEpAoMy Teny. LleHTp Tskectu Tena.
VYcinoBuss paBHOBecHs TBEPIOro Tena. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3InyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea U MexHOAOSUYECKUEe NPOYecCvl: KPOHIITENHH,
CTPOUTEIbHBIN KpaH, pemeéTyaTsie KOHCTPYKITUH.

|/[emoncmpayuu

YcnoBust paBHOBecHsl. Buipl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaxmukym
HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOILErO OCh
BpalleHHsL.

KoHcTpynpoBaHue KpOHIITEHHOB U pacd€T CUIT YIPYTOCTH.




N3yuenne ycToNYrMBOCTH TBEPIOTO TEJIa, UMEIOIIETO TIOMAL OMOPHI.

Tema 3 3akoHbI cOXpaHEeHHUs B MeXaHHKe (6 4acoB)

Tema 4 .3akonbl coxpanenus B Mexanuke (10 gacoB)

Hmnynbsc MaTepuaibHON TOUKH (Tela), CHCTEMbl MaTepUaIbHBIX TOYCK.
Nmnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA TEJIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE BUKEHHE.
Pabora cuibl. MOIIHOCTE CHITBI.
Kunernueckas sHeprusi MaTepuaibHOU TOUKH. Teopema 06 n3MEHEHU N
KUHETHUYECKON SHEPIUMU.
[TorennmansHas sueprus. [lorennuansHas sHeprus ynpyro aeGopMupoBaHHON
npyxunbl. [loTeHnanbpHas sHeprust Tena BOJIU3U MOBEPXHOCTH 3€MITH.
[ToTennumanpHble 1 HEMOTEHIUAIbHBIE CHIIBI. CBsI3b pa0OTHI HEMOTEHIIUATBHBIX
CHJI C U3MEHEHHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumenerue . BOIOMET, KONE,
MPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
/lemoncmpauyuu
1. 3akoH coxpaHeHUs UMITYJIbCA.
2. PeakTuBHOE IBIKEHUE.
3. [lepexox MOTEHIIMAIBEHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot
1. Uydenue abCONOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO ABYX
OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
2. HccnenoBaHue cBS3H pabOTHI CHITBI C U3MEHEHUEM MEXaHUYeCKOM
SHEPIrUU TeJla Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KT'yTa.

Hmmysibc MaTepHaIbHOU TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [{enmp
Macc cucmemvl MmamepuanbHvlx mouex. Teopema o ogudicenuu yenmpa
macc.

HMnynbe cuiibl 1 K3MEHEHNE UMITYJIbCA Tela. 3aKOH COXPaHEHUs

UMITYJIbCA.

PeakTuBHOE IBHXKEHHUE.

Momenm umnynvca mamepuanvhou mouku. [lpeocmasnenue o coxpanenuu
MOMEHMA UMNYIbCA 6 YEHMPANbHbIX NOAX.

PaboTa cuibl Ha MaJIoM M Ha KOHEYHOM ITepeMeIieHuu. I paguueckoe
npeocmasierue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckas sHeprust MaTepraibHoi Touku. Teopema 00 n3MeHeHUH
KMHETUYECKOW SHEPIUU MaTEpHUAIIbLHOM TOYKH.

IToTreHuManbpHbIE U HENOTEHUUAIBHBIE CUIIBL. [lomenyuanoHas sHepaust.
Ilomenyuanvhas suepaus ynpy20 0e@popmupo8anHol NPYICUHDBL.
Ilomenyuanvnas suepeusi mena 6 0OHOPOOHOM 2PAGUMAYUOHHOM NOJIe.
llomenyuanvnas suepeusi mena 6 2pasUMAayUOHHOM NoJle 0OHOPOOHO20 Wapa
(6nympu u ene wiapa). Bmopas kocmuueckas ckopocms. Tpemvs kocmuueckast
CKOpOCHb.

CBs3b pPabOThl HEMOTEHIHAIbHBIX CHJI C H3MEHEHHEM MEXaHWYeCKOMH
SHEPrUM CUCTEMBI Tel. 3aKOH COXPaHEHMsSI MEXAaHWYECKOM HHEpPruM.
Ynpyaue u neynpyeue cmoaknosenus.

Ypasnenue bepnynnu ona udeanvnou dcuokocmu Kak cieocmeue 3aKoHa
COXpaHeHUs MEXAHUYECKOU IHePIUU.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccol. IBUKEHNAE PAKET,
BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe KamaHue Ha
KOHbKAX.

|/[emoncmpayuu

3aKOH COXpaHEHUs UMITylbca. PeakTnBHOE nBUXKeHUE. M3mepenue
MOWHOCMU CUTTBL.

H3menenue snepauy mena npu cogepuieHuu pabomoi.

B3anMHbIe IpeBpallleHNs] KHHETUYECKON U MOTEHIIMAIBHON YHEPTUN ITPU
JIEICTBUM Ha TEJIO CHJIBI TSYKECTH U cuilbl ynipyroctu. Coxparnenue

9Hepeuu npu c60000HOM NAEHUU.




Yuenuueckuit sxcnepumenm, nabopamopnsie padomeol, NPAKMUKYM
1. Uzmepenue umnyivca mena no mopmo3HOMY NYMu.
2. Hzmepenue cunvl mseu, CKOpoCcmu MoOenu S1eKmpoMoOUs u
MOWHOCMU CUTbL MACU.
3. CpasHeHue uzmenenus UMnYIbCa meid ¢ UMNYIbCOM CUTBL.
4. Hccnedosanue coxpaneHuss UMnYIbca npu Yynpyeom 83aumo0eucmeul.
5. Usmepenue kunemuyeckou sHepeuu meaa no mopmo3HOMY Hymu.
6. Cpasnenue uzmenenus NOMEHYUATLHOU IHEPSUL NPYICUHBL C
pabomoii cuibl mpeHus.
7. Onpeoenenue pabomuvl Cuibl MPeHUst NPU OBUNCEHUU Med NO
HAKAOHHOU NIOCKOCHU.

Paznen 3. MonekynspHas pusuka u TepMoauHamuka (24 yaca)

Paznen 3. MonekyssipHast pusrka u TepMoanHamuka (49 gacon)

Tema 1. OcHOBBI MOJICKYJISIPHO-KHHETHUYECKO# TeoprH (9 yacoB)

Tema 1.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKO# Teopuu (15 yacoB)

OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE
obocHoBanue. bpoynosckoe nsuxenue. uddys3us. Xapakrep IBUKEHUSI U
B3aMMOJICVCTBUS YacTHI] BenlecTBa. MoJiesM CTpOEHUs ra30oB, )KUJIKOCTEN U
TBEPABIX TEJ U 0OBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOJIEJCH.
Macca u pa3zmepsl mosnekyi. Konnuectso BemectBa. [loctossanas ABoranpo.
TermmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp
enscust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOM TEOPUHU HIeaTbHOTO raza. AOGCOIIOTHAS TeMIIepaTypa Kak Mepa
CpelHEe KHHETUYECKON SHEPTUU TEIUIOBOTO IBUKEHHUS YaCTHIl ra3a.
[IIxana tremneparyp KenbBuHa. ['a30BbIe 3aK0HBI. Y paBHeHHE Menaerne-
eBa—NKuaneiipona. 3akon JlansToHa. M30mpoiieccsl B uieaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n30dapa.
Texuuueckue ycmpoticmea u npakmuyeckoe npumereHue. TepPMOMETD,
Oapomerp.
/lemoncmpayuu

1. OmnbIThl, JOKa3bIBAIONINE TMCKPETHOE CTPOEHUE BELIECTBA, POTO-

rpaduu MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

2. OnbITh 10 AU Y3UH KUAKOCTEH U ra30B.

3. Mopnienb OpOYHOBCKOTO JABHKEHHS.

4. Monens onbita [llTepra.

OcCHOBHBIE MOJIOKEHUS MOJIEKYIsIpHO-KuHeTHnueckon Teopun (MKT), nx
onbITHOE ob6ocHOoBanue. [nugdys3us. bpoyHoBckoe nBuxeHue. Xapakrep
JIBUKECHHSI M B3aUMOJICVCTBUS YaCTHUL BellecTBa. Moienu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPABIX Te€T U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pasmepsl Mosiekyn (atomoB). KomudecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTtypa u criocoOs! e€ uzmepenus. [lkana
temneparyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuiisl raza 1BUXKyTcsi XaOTHUECKU U

HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

I"a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianeipona.

AbcomoTHas Temneparypa (mkana remneparyp Kenbssuna). 3akoH [lanbsToHa.
W3omporeccs! B uaeaqbHOM rase ¢ NOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'padmyeckoe npeacTaBieHuE H30IPOLECCOB: U30TEPMa, H30X0Pa, U30-

Oapa.

CBsi3p  MeXIy [aBICHHMEM W  CpeJHEH KUHETUYECKOM JHEeprueu
MOCTYNATEJILHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYJT WACAIBHOTO ra3a (OCHOBHOE
ypaBaenue MKT uzaeanbHOro rasa).

Cés3b abcomommoti memnepanmypsl MepmMoOUHAMUYECKOL CUCIEMbL CO CPeO-Hell
KUHeMUYeCcKou dHep2uetl nOCmynamenbHo20 Menio8020 O8UINCEHUs e




5. OmbITbl, JOKA3BIBAIOLINE CYIIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMO/ICHCTBUSL.
6. Mozens, HIUTIOCTpUPYIOLIast MPUPO/Y JABJICHUS ra3a Ha CTEHKH COCYy/Ia.
7. OnbIThl, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UEAILHOTO I'a3a,
M30-TIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nadvopamopnuie padomaot
1. Ompenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE
M3MEPEeHUI 00bEMA KOMHATHI, IABJICHUS U TEMIIEPATYPHI BO3/yXa B HEH.
2. HccnepoBaHue 3aBUCMMOCTH MEX1y TapaMeTpaMH COCTOSTHUS
Pa3peKEeHHOT 0 Tasa.

uacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol. TEPMOMETP,
OapoMmeTp, noyueHue HaHOMAmMepuaos.

|/[emoncmpayuu

Mopenu IBHKEHUS YaCTHI] BEILIECTBA.

Moens OpOYHOBCKOTO JIBUKCHHSI.

Buoeoponuk c 3anucwvio peanbHo20 6POYHOBCKO20 OBUNCEHUS.

Juddysus xuakocTen.

Mopensb onbita [lTepHa.

[IpuTsxenue MOJIEKyII.

Mojenu KpUCTAINTAYECKUX PEMIETOK.

Habmronenue u nccrnenoBanue N30MpoIeccoB.

Yuenuueckuit Ixkcnepumenm, nabopamopnvie padbomovl, NPAKMUKYM
Hccnedosanue npoyecca ycmanosieHusi MmMeniog8o20 paeHOGeCUsi Npu
mensioooMmene mMexncoy 2opsayell U X0100HOU 8000

H3yuenue uzomepmuuecko2o npoyecca (PeKoMeH008aH0 UCHONb308AHUE
yugposoii 1abopamopuus).

H3yuenue uzoxopnoco npoyecca. Mzyuenue usobaprnozo npoyecca.

IIposepka ypaenenusi cocmosiHus.

Tema 2. OcroBsl TepmoarHaMuku (10 yacos)

Tema 2. Tepmoaunamuka. Terossie Marmabl (20 yacoB)

TepmoarHamMuueckas cucreMa. BHYTpeHH I SHEPT U TEPMOAUHAMUYECKOU
CUCTEMBI 1 cTIoc0o0bI €€ n3MeHeHus. KonudecTBo TerioTsl U padoTa.
BryTpennsis sHeprus 0THOATOMHOI0 W/I€aJIbHOIO ra3a. Bubl Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3Ty4YCHHE. Y IeNIbHAs TEIIOEMKOCTh
BenlecTBa. KonnyecTBo TEmIOTHI pu TEIIONEpeaaye.

[Tonstne o0 amgmabatHoM mporecce. I[lepBblif 3aKOH TePMOIUHAMUKHU.
[IpumeneHre mnepBOrO  3aKOHA TEPMOJMHAMUKM K  H30MPOLIECCAM.
I'paduaeckas maTepnperanus paboThI rasza.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUpPOIE.
Tennossie MmammHbL. [IpuHIIATIBI [eHCTBUS TETUIOBBIX MamuH. [Ipeobpa3oBanus
sHepruu B TemioBbix MamnHax. KI1/] tenoBoii mamuusl. Hukn KapHo u ero
KIIZI. Dxonorudeckne mpoOaemMbl TEIIIOIHEPTETHKH.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. TBUTaTelb
BHYTPEHHETO CropaHusi, OBITOBON XOJOIUILHUK, KOHIUIIHOHED.
/lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3a0anue enewnux ycnosuti ons T/
cucmembvl. Bhewnue u enympennue napamempsl. Ilapamempor T/ cucmemvl
KAK cpeonue 3HAUeHUs elUdUH, ONUCHIBAIOUWUX €€ COCMOSHUE HA
MUKPOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/]
cucmemvl K meniogomy pagHo8ecuio.

Mogens wuaeanbHOTO Ta3a B TEPMOJAWHAMHKE — CHCTEMa YpaBHEHUWM:
ypaBHeHHe MenaeneeBa—Koaneiipona W BbIpaXeHHE JJIsI BHYTpEHHEH
DHEPTrUU. YCIIOBUS NPUMEHUMOCTH STOW MOJENH: HU3Kas KOHIICHTPAIUS
YacTHIl, BbI-COKHE TeMIepaTypbl. BblpakeHue asi BHYTpEHHEW »HEpPruu
OJTHOATOMHOTO HJEAbHOTO Ta3za. Kegasucmamuueckue u HecmamuyeckKue
npoyeccul.

OneMeHTapHast paboTa B TepMOJMHAMMKe. Beruncinenue padoTsl o rpaduxy
npouecca Ha pV-auarpaMmme.

Terutonepenava kak croco0 U3MeHeHus1 BHyTpeHHel sHeprun T ] cucteMbl




1.  V3meHeHuWe BHYTPEHHEH SHEPTHU Tella IPH COBEPIIEHUN PaOOTHI:
BBUIET IPOOKU U3 OYTHUIKH MO IEHCTBUEM CXKATOT0 BO3/lyXa, HAarpeBaHUE
s¢upa BIaTyHHOU TpyOKe MyTéM TpeHHS (BUIC0IEMOHCTPALIHS).
2. W3MeHeHne BHYTpEeHHEN SHEPTUH (TEMIIEpaTypbl) Tea IpU
TEIUIO-TIepe-/1aye.
3. OnbIT 10 a1abaTHOMY PaCIIUPEHUIO BO3/TyXa (OTIBIT C
BO3YIIHBIM OT-HHBOM).
4, Mopenu mapoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CTOpaHHUs,
peaK-TUB-HOTO JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut

1. U3mepenue yaenbHON TEMIOEMKOCTH.

0e3 coBepieHus paboThl. KoHBEKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.
KonunyecTtBo TermmoTel. TemnoéMKocTh Tena. YoervHasn u Moasaprast
mennioémkocmu geujecmea. Ypasnenue Matiepa. Y nenbHasi TEILIOTa CTOPaHUS
ToruMBa. Pacuér konuuecTBa TEIIOTH Npu Teruonepeaaye. [lousrue o6
anunabatHoM nporiecce. [lepBblit 3aK0H TepMOIMHAMUKH. BHYTpeHH s
sHeprus. KonuyecTBo TemnoTsl 1 paboTa Kak Mepbl HU3MEHEHUSI BHYTPEHHEH
sHepruu T/] cucrtemsl.
BTopoli 3aKk0H TEpMOJIMHAMUKH JJIs1 PABHOBECHBIX MTPOLECCOB: Yepe3
3aJJaHHOE paBHOBECHOE cocTosiHue T/l cucTeMbl MPOXOIUT €IUHCTBEHHAS
anuabara. AOcomroTHas Temneparypa. Bropoii 3aKoH TepMOANHAMUKY IS
HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpEaTh TEIJIOTY OT OoJiee
XOJIOTHOTO TeNa K Oosiee HarpeToMy 0e3 komreHcanuu (Kinaysuyc).
HeoOpatumocTs npupoAaHbIX mporeccoB. [IpuHINIIBL AEHCTBHS TETIOBBIX
MaIlIvH.
KITJ. MakcumansHoe 3Hauenue KII/. Llukn Kapno. Dkonornueckue
aCTIEeKTHI HCIIOJIb30BAHUS TETIJIOBBIX ABUraTeNnel. TerioBoe 3arps3HeHne
OKPYXAaIOIIEH CPeabl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl: XOMOANIbHUK,
KOHIUILIMOHED, TU3EIbHBIA U KapOIOpaTOPHBIN IBUTATEIH, naposas mypouna,
NOJy4eHUe CBEPXHUSKUX MeMNepamyp, YMuiu3ayus « meniogolx» 0mxo008 ¢
UCNOIb308AHUEM
MeNnI08020 HACOCA, YMUIUZAYUS OUOOP2AHUYLECKO20 MONIUBA Ol 8bIPAOOMKU
«mennogouy u dnekmpoanepeuu. /Jemoncmpayuu

1. VI3meHeHue TemnepaTypsl IpH aJMadaTHYECKOM PaCIIUPEHHH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHEeHUE yAETIbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTuH.

5. UccnenoBanue aanabaTHOTO mpoliecca.

6. KomnviomepHole mooenu meniosvix dgueameneil.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym

1. I3Mepenue yaenpHOM TeII0EMKOCTH.

2. Hccneoosanue npoyecca ocmvlanus eeuecmaa.

3. Uccneoosarnue aduabamnoeo npoyecca.

4. U3zyuenue 83aumocessu sHepeuL MeXCMONEKVIAPHO20 63AUMOOEtCEUS
U memnepamypuvl KUNEeHUs HCUOKOCmell.

Tema 3. Arperatusie coctosiHus BernectBa. @azoBbie mepexo;as! (5 gacoB)

Tema 3. ArperaTthbie cocTosHus BemiectBa. Pa3opbie nepexonl (14 qacos)




[TapooGpa3oBanue u koHAeHcaus. Mcmapenue u kumnenune. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAJKHOCTB BO3yXa. HachleHHbIl nap. Y 1eapHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AAaBJICHUS.
Tépnoe Teno. Kpucramnmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctaios. JKunkue kpucramibl. CoBpeMeHHble Matepuaisl. [Lnapnenue u
KpUCTa/TM3aus. Y AeabHas Teriora miaBieHus. Cyonumanus.
YpaBHeHH€ TEII0BOro HanaHca.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenenue. TArpoMeTp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOTYYCHHS] COBPEMEHHBIX
MaTEepUajIoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH.
/lemoncmpayuu

1. CBoiicTBa HACHIIICHHBIX M1APOB.

2. Kurienue npu NOHUKEHHOM JaBJICHUH.

3. CriocoObI u3MeEpeHNs BIaKHOCTH.

4. HaGmoieHre HarpeBaHus ¥ IUIABJICHNST KPUCTAJUTMIECKOTO BEIIECTBA.

5. JleMOHCTpaLus KpUCTaILIOB.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padbomut
1. UsmepeHue OTHOCUTENLHOM BIAXKHOCTH BO3/TyXa.

[TapooOpazoBanue u koHaeHcalws. Mcrnapenue 1 kunenue. Y ienpHast TeroTa
napooOpa3oBaHusl.

HacelmenHbie 1 HeHachIeHHbIE Tapbl. KauecTBeHHas: 3aBUCUMOCTD
IUIOTHOCTH U JIaBJICHUS HACHIIICHHOTO Mapa OT TEMIEPATyphl, UX
HE3aBUCHMOCTb OT 00BhEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIepaTyphbl
KHUIICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxxnocTts Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTEINIbHAS BIaXKHOCTh. TBEpIOE
teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOHCTB
KpucTayuioB. [IaBnenue u KpucTauu3amnus. Y 1esibHast TeIUI0Ta IUIABICHHS.
CyOmumarusi.

|/ledhopmayuu meépoozo mena. Pacmsicenue u cocamue. Cogue. Mooy
FOnea. [Ipeoden ynpyaux deghopmayuil.

Tennosoe pacwupenue scuokocmel U meépovlx mei, 00vbEMHOE U

NiuHeliHoe pacuiupenue. AHeapMOHUIM MEeNNI08bIX KoeOanull yacmuy
gewecmea Kaxk npUYUHa menio8o20 pacuupenus mei (Ha KaiecmeeHHoM
(yposHe).

IIpeobpazosanue suepeuu 6 hazosvix nepexooax. YpasHenue menioeo2o
banamuca.

Ilosepxnocmuoe Hamsicenue. Koagpguyuenm NOBEPXHOCMHO20
Hamsaxcenus. Kanumnapuvle senenus. JlasneHue noo  UCKPUBNEHHOU
nosepxnocmoio xcuoxocmu. Qopmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHon02uiecKue npoyeccol’ KUJIKUe KPUCTaIIbI,
COBpPEMEHHBIE MaTEePUAIBL.

|/[emoncmpayuu

TennoBoe paciupenue. CBoCTBa HACKIIIEHHBIX TTapoB. Kumnenue.

Kurienre mpu MOHMKEHHOM JIaBJICHUH.

H3zmepenue cunvl nogepxnocmmnozo Hamsxcenus. Onvlmol ¢ MbLIbHbLIMU
NIEHKAMU.

Cmauueanue. Kanunnapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCIU.
CriocoObI M3MepeHusl BIaXHOCTH. MccieoBanne HarpeBaHus U TUTABIICHHS
KPHUCTaJNTNYECKOT0 BEIIECTBA.

Buowt deghopmayuii. Habnooenue manvix deghopmayuii. Yuenuueckui
IKcnepumenm, adopamopHvie padomvl, npakmuxym Hzyuenue
3aKOHOMepHOCmel UCNAPeHUs HCUOKOCEL.

Usmepenue yoenvrotl meniomsl niasienHus iv0a. M3zyuenue ceoticme

HACLIWEHHRbIX NAPOE.




N3mepenne abCoMOTHON BIIAXKHOCTH BO3/IyXa M OIICHKA MacChl ITapOB B
MIOMEIIICHHH.

Uzmepenue koa¢hghuyuenma no8epxHoCmHO20 HAMANCEHUS.
Hzmepenue mooyns FOuea. Hccnedosanue sagucumocmu deopmayuu
[pesunosoco 0bpazya om npuLONCeHHOU K Hemy CUTbL.

Pa3znen 4. DnextpoauHaMuka (22 Jaca)

Pa3znen 4. Dnextpoaunamuka (54 gaca)

Temal. Dnekrpocraruka (10 yacos)

Tema.l. Dnekrpudeckoe moie (24 Jaca)

OnexTpuzanus Tena. ODJEKTpUYecKUi 3apsa. JlBa BuAa 3JIEKTPUYECKHUX
3apsnoB. IIpoBopgHMKHM, JUAJIEKTPUKM M IOJIYIPOBOJHUKH. 3aKOH
COXPAHEHHUs IEKTPUUYECKOTO 3apsa.
Bsaumopeinictsue 3apsaa0B. 3akoH Kynona. TodeuHbli 251€KTpUYECKU 3apsl.
OnexTpuueckoe noyie. Hanpspk€HHOCTD 3ekTpuyeckoro nosst. [punnun
CYIEPIO3HULIMH IIEKTPUUYECKUX NTosIeH. JINHUN HanpsyKEHHOCTH
AIEKTPUYECKOTO TOJISL.
Pabota cui anexTpocratiuueckoro nois. [Torennuan. PaznocTs noTeHnnanos.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUUECKOM IoJie. J{uanekTpudeckas
IIPOHUIIAEMOCTD.
OnexktpoéMkocTb. KonaeHncarop. DneKTpo€MKOCTh TIOCKOTO KOH/IEHCATOopa.
OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u Npakmuieckoe npumeHenue: HIEKTPOCKOII,
AJIEKTPOMETP, JIEKTPOCTATUUECKAs 3alUTa, 3a3€MIIEHUE HIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEDP.
/[emoncmpayuu

1. YerpoicTBO M TPUHLIKI IEHCTBUS AJIEKTPOMETPA.

2. B3anMoieficTBre HaJIEKTPU30BAHHBIX TEJL.

3. DIEeKTPUUYECKOE M0JIE 3aPsHKEHHBIX TE.

4. [IpOBOJTHUKY B 3JIEKTPOCTATUIECKOM IIOJIE.

5. DnekTpocraTuyeckas 3alura.

6. JIMDIEKTPHUKH B DIIEKTPOCTATUICCKOM TIOJIE.

7. 3aBHCUMOCTb 3JEKTPOEMKOCTH IIIOCKOTO KOH/IEHCATOpa OT

IUIONIA U IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON

IIPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOH/IEHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi
1. U3mepenue 351eKTpoEMKOCTH KOHIEHCAaTOopa.

OnekTpuzanusi Tel U e€ NposABICHMs. DIeKTpuyeckuil 3apsa. JlBa Buma
ANEKTPUUECKUX 3apsnoB. [IpOBOAHUKHU, NUAJIECKTPUKH U TMOJIYIPOBOIHUKHU.
DneMEeHTapHBIM 3JIEKTPUUECKUI 3apsll. 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsiza.

B3aumopeiictBue 3apsnoB. Toueunblie 3apsaapl. 3akoH KyinoHa. DieKTpuueckog
nosne. Ero nelictBue Ha  3ieKTpuueckue  3apanbl. Hanpsbxk€HHOCTH
anekTpudeckoro  mosig.  IIpoOubiit  3apsn.  JluHum  HampsHKEHHOCTH
ANEKTpUYECcKOro nosst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIHaIbHOCTD 3JIEKTPOCTATUUECKOTO M0JI. Pa3HOCTh MOTEHIMAJIOB U
HanpspkeHue. [loTeHuumanbHast 3Heprust 3apsiia B 3JEKTPOCTaTHUYECKOM
nosie. [loreHnuman snekTpoctaTnueckoro noiid. Csi3b HANPSHKEHHOCTH

MoJis M Pa3HOCTH TOTEHIUAIOB JJs 3JEKTPOCTaTHMYECKOTro mousl (Kak
OJIHOPOAHOI0, TAK U HEOJHOPOHOTO).

[IpuHIMI Cyneprno3uliuy ANEKTPUIECKUX MOJIEH.

Ilone moueunoco 3apsaoa. Illone pasHomepHo 3apsdicenHoli cgepol. I[lone
[pasHomepHo 3apsdcenno2o no 00vémy wapa. llone pagnomepHo 3apariceHHO
beckoneunou niockocmu. Kapmunol 1unutl HANPA#CEHHOCMU YMUX NOAel

U SKEUNOMEHYUATILHBIX NOBEPXHOCTIEU.

[TpoBOAHMKY B 3JEKTPOCTATHUECKOM T0JI€. Y CIOBHUE paBHOBECHUS 3apsi/iOB.
Husnexktpuku B 3ieKTpocTathueckoMm — mone.  J{usnexrpuueckas
MIPOHHUIIAEMOCTh BEIECTBA.

KonzeHcarop. OneKTpoEMKOCTb KOHJEHCAaTOpa. JNEKTPOEMKOCTH IUIOCKOIQ
KOHJIeHCaTopa.

Ilapannenvnoe coedunenue konoencamopos. Ilociedosamenvroe coeounenue
KOHOeHcamopog. JHEPTUs 3apsKEHHOI0 KOHAEHCATopa.

/l6usicenue 3apanceHHoU yYacmuybl 8 OOHOPOOHOM INEKMPUUECKOM HOJe.
Texnuueckue ycmpoucmea u MexHONI02UYecKue Npoyeccsyl. SJIEKTPOCKOIL,

QJICKTPO-MECTDP, SJICKTPOCTATHUYICCKAA 3alllUTa, 3a3CMJICHUC BHGKTpOHpI/IGOpOB,




KOHJICHCATOPBI, 2erepamop Ban oe I paagha.

|/lemoncmpayuu

YCeTpoicTBO ¥ MPUHLIUIT JEHCTBUS SJIEKTPOMETPA. DIEKTPUUECKOE MOJIE
3apSHKCHHBIX IIIAPUKOB. DIEKTPHUECKOE MOJIE IBYX 3apsHKEHHBIX IIACTHH.
Mooenv anexmpocmamuueckoeo eenepamopa (Baw oe I paaga).
[TpOBOAHHKY B 3JIEKTPUYECKOM TIOJIE. DIIEKTPOCTATHICCKAs 3aIIHTA.
Yempoticmeo u deticmsue konoencamopa noCmosHHOU U nepemMeHHOU
émkocmu.

3aBUCHUMOCTBD AMEKTPOEMKOCTH INIOCKOTO KOHIEHCATOPa OT IUIOIIA M TUIaCTHH,
pacCTOSTHUS MEXKy HUIMH U JUAJICKTPHUSCKON MPOHUIIAEMOCTH.

DHeprust NMEKTPHUECKOTO MOJIs 3apsHKEHHOT0 KOHIGHCATOopa.

3apsaoka u paspsaoxka KOHOeHCamopa yepes pe3ucmop.

Yuenuueckuit 3xcnepumenm, nabopamophsie padomol, NPAKMUKYM
Oyenka cun 83auUMo0eucmsusl 3apAHCeHHbIX Meil.

Habnioodenue npespaujerus s3Hepeun 3apsdiceHH020 KOHOeHCamopa 6 SHep2uto
u3nyHenus

ceemoouooa. M3yuenue npomeKkanust moka 6 yenu, cooepicaujeli KOHOeHCamop.
Pacnpedenenue paznocmu nomeHyuanos (Hanpsaxjicenus) npu
nOCNe008amMenbHOM COCOUHEeHUU

KoHOeHcamopos. Mccnedosanue paspsada KOHOEHCamopa uepes pe3ucmop.

Tema 2. [TocTosiHHBIN dneKTpUYecKuii TOK. TOKHU B pa3HbIX cpenax (12 yacos)

Tema 2. TTocTOSHHBIHN AIIEKTPUYECKHIA TOK (24 yaca)

DJeKTpUUECKUi TOK. Y CIIOBHSI CYLIECTBOBAHMSI AIEKTPHUUECKOTO TOKA.
Ucrounnku Toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Henu.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarensHOE, TapaIeNbHOE, CMENIAHHOE COEUHEHNE TPOBOJHUKOB.
Pabora anekrpuyeckoro Toka. 3akoH Jlxoyns—IJIenna. MouHocTh
AIEKTPUUYECKOTO TOKA.

3/1C u BHyTpeHHEE CONMPOTUBIIEHNE HUCTOYHUKA TOKA. 3aKoH OMa JU1s OJIHOM
(3aMKHYTOM) 25ekTpuueckoit emu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsk MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb
COMPOTHUBIIEHUS METAIIJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.
DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS OCTOSIHHOTO
anekTpuieckoro Toka. Mcrounuku Toka. Hanmpsokenne U u 3J1C E. 3akon
OMa mu1st yyacTKa LETH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb CONPOTUBIIEHUSI OJJTHOPOIHOTO
MIPOBOJIHUKA OT €r0 JIJIMHBI U TIOMIAIA TTOTIEPEUYHOTO CEUCHHUSI.

VY aenpHOE CONPOTUBIIEHUE BEUIECTBA.

ITocnenoBarensHOE, MapaleNbHOE, CMENIAHHOE COEAMHEHNE POBOIHUKOB.
Pacuér pa3BeTBIEHHBIX dNEKTpUUeCKUX Lenei. [Ipasunra Kupxeoga. Pabota
AIEKTPUYECKOro ToKa. 3akoH Jxoyns—IJlenua.

MOIIHOCTD 3NIEKTPUYECKOTO TOKa. Tennoeas MowjHOCMb, 8bl0eNseMds Ha
[pesucmope.

OJIC m BHYTpEHHEE CONPOTHBICHHE HCTOYHWKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3JIEKTpUUECKOM 1enu. MOIHOCTh UCTOYHUKA TOKA.




ITomynpoBonHuku. CoOCTBEHHAs U TPUMECHasI TPOBOIUMOCTh
noaynpoBoaHuKoB. CBolicTBa p—N-nepexoa. I1onynpoBoiHIKOBbIE TPHOOPBHI.
DNEeKTpUUECKUH TOK B paCTBOpPAX U paciljlaBax 3JIEKTPOIMUTOB.
DNEKTPOIUTUYECKAS IUCCOLMALINSL. DIEKTPOIIH3.
DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENIbHBIN pa3psia.
Momnnus. [1nazma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue . aMInepMerp,
BOJIbTMETP, PEOCTAT, UICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIEe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHbIH
JMOJ1, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBINA JHO/,
rajgbBaHuka. Jemoncmpayuu

1. V3mepeHue CUIIbl TOKA U HAIPSKEHUSL.

2. 3aBUCUMOCTh COIIPOTUBIICHUS HUINHIPUUECKHUX IPOBOJIHUKOB

OT JJIMHBI, IIJIOIAIU [TOIIEPEUHOr0 CEUEHUs U MaTepHala.

3. CMenranHoe coeTMHEHHE TIPOBOTHIKOB.

4.  TIpsmoe uzmepenue 3JIC. KopoTkoe 3amMblkaHHE rajbBAHHYECKOTO

3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

6.  IIpoBOIUMOCTb HNIEKTPOIUTOB.
7. UckpoBoii pa3psa 1 MPOBOAUMOCTb BO3/1yXa.
8.  OIHOCTOPOHHSS MPOBOJUMOCTD JTUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol
1. I3yueHune CMEIIaHHOTO COeTMHEHUS PEe3UCTOPOB.
2. Namepenne D/1C ucTouHNKa TOKA U €70 BHYTPEHHETO COITPOTHBIICHUSI.
3. HaGmronenue snextponusa.

KopoTtkoe 3ambikanue.

Komnoencamop 6 yenu nocmosiHHo2o moxa.

Texnuyeckue ycmpoiicmea u mexHoi02uvecKue npoyeccvl. aMIepmMeTp,
BOJIbTMETP, PEOCTaT, CYETUUK IEKTPUUECKON SHEPTUH.

|/lemoncmpayuu

N3mepenue cuiibl TOKa U HANTPSKEHUS.

Hccnedosanue 3a8ucumocmu cuibl moKa Om Hanpajcenust OJis pe3ucmopa,
J1aMNbl HAKATUBAHUS U C8EMOOU0OA.

3aBUCHMOCTh COTIPOTHBIICHUS [IUJTUHAPUICCKIX POBOJHUKOB OT JITHHBI,
IUIOUIA/IM MIOTIEPEYHOT0 CEUEHUs U MaTepHraia.

Hccnedosanue 3a8ucumocmu CUibl MoKa om conpomueneHus npu noOCMossHHOM
HAaNPANCEHUU.

[Tpsimoe uzmepenne 3/]C. KopoTkoe 3ambIkaHKe ralbBaHUYECKOTO JIEMEHTA
Y OLIEHKA BHYTPEHHEr0 COnpoTuBiieHusl. Cnocodwvl coeoureHuss UCmoyHUuKo8
moka, 3/{C 6amapeii.

Hccneoosanue paznocmu nOmeHyuaios mexncoy nouocamu UCMOYHUKA
MOKa Om CUlbl MOKA 8 Yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, npaKmuxym
Hccneoosanue cmeuanno2o coeourenus pe3ucnmopos.

H3zmepenue yoenbHo2o conpomusieHusi nPO8OOHUKOS.

Hccnedosanue 3a8ucumocmu cUivl moKa Om Hanpajcenust OJis 1amnol
HAKAUBAHUSL.

Yeenuuenue npedena usmepenuss amnepmempa (6onemmempa). VIamepenue
OJ1C 1 BHyTpEHHETr0 COMPOTHUBIICHUS HICTOYHUKA TOKa. Mccriedosanue
sasucumocmu I/C canveanuuecko2o s1emeHma om epemenu npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuanog mexicoy noaocami UCmoyHUKa
MOKa om CUilbl MOKA 6 Yenu.

Hccnedosanue 3a8ucumocmu noaie3sHou MOWHOCMU UCTIOYHUKA MOKA OM
CUTIbL MOKAL.

Habmonenne snextponmsa

Tema 3. Toku B pa3HbIx cpeaax (6 gacos)

DJneKTpuuecKas IPOBOJUMOCTb PpA3JIUYHBIX BEILECTB.
MPOBOAMMOCTh  TBEPIBIX METAIOB. 3aBUCHUMOCTD
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIpPOBOIUMOCTb.

OneKkTpoHHas
COIIPOTHUBIICHUS




OJIeKTpUYeCKuid TOK B BakyyMe. (CBOHCTBa 3JEKTPOHHBIX IYYKOB.
[TonynpoBOIHUKHU. CobcTBeHHas u MpUMecHas IIPOBOJIUMOCTh
nosiynpoBogHukoB.  CpolictBa  p—n-nepexona.  IlonynpoBogHHKOBBIE
npuOOpbl. DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. OJIEKTPOIUTUYECKAS
Jucconuanus. DieKTpoin3. 3akoHsl Dapajest AJs AIeKTPOoIn3a.
OnekTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITEIbHBIN
paspsan. PasinuHble TUIBI CAMOCTOSTENBHOrO paspana. Monnus. [liasma.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: ra3opa3psiaHbe
JaMIIbI, 3JEKTPOHHO-Ty4eBas TpPyOKa, MOJYNPOBOJAHUKOBBIE NPHOOPHI:
JUOJI, TpaH3UCTOp, (HOTOAMOJ, CBETOAMO; TajbBaHUKa, paduHUpOBaHME
ME/H, BBIIUIABKA aJIFOMUHHUS, JJIEKTPOHHASI MUKPOCKOIIHSL.

|/[emoncmpayuu

3aBUCUMOCTb COIPOTUBJIEHUST METAIOB OT Temmeparypbl. lIpoBogumocTs
AJEKTPOJIUTOB.

3axonvl anekmponuza Papaoes. Hckposou pa3pso u nposooumMocms 80-0yxa.
CpasHenue npo8oouMocmu Memaios u nOAYNPOBOOHUKOS.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomol, nPAKMUKYM
HabGmonenue osnextponusza. HMzmepenue 3apsada 0OHOBANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomueieHus mepmope3ucmopa om mem-nepa-

mypbt.
CHamue 60o1bm-amnepHou Xapakmepucmuku ouood.

®U3NYECKHU ITPAKTUKYM (16 uacoB)

Cnocobul usmeperus Quauyeckux 6eIUdUH ¢ UCHONb308AHUEM AHANO208bIX U
YuUpposvIX UsMEPUMENbHBLIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcomomuvie u OMHOCUMeENbHbLE NOZPEULHOCTU USMEPEHUN PUUYECKUX
seauyur. Oyenka epanuy nocpeutHocmell.

IIposedenue KOCBEHHbIX UMepeHUll, UCCIe008anUll 3asucumocmeni usu-
YeCKUX BeIUYUH, NPOBEPKA NPEOTIONCEHHBIX cunomes (8b100p u3z pabom,
ONUCAHHBIX 8 MEeMAMU4ecKUX pazoenax «Yuenuveckuil sxcnepumenm, na-
bopamopHbvie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Peseps (10 yacoB)




COAEPKAHUE YYEBHOI'O IPEIMETA «®U3UKA» 11 knacc

Ba3oBblii ypoBeHb (2 yaca)

Yruyosennslii yposensb (5 yacoB)

PA3JIEJT 4. DJIEKTPOANHAMUKA (11 u)

PA3JIEJT 4. QJIEKTPOAHAMUKA (27 )

Tema 4. Maznumnoe none. Inekmpomaznumnasn unoykuus (11 u)

Tema 4. Maznumnoe none (14 u)

IToctostHHBIE MarHUTHEL. B3anMoaelcTBIE ITOCTOSTHHBIX MarHUuTOB. MarauTHoe
nosie. BekTop MarHuTHOM MHAYKIUU. [[pUHIMI CylIepro3uLMA MarHUTHBIX
nojei. JInHuM MarHuTHOM MHAYKIMK. KapTuHa TMHUI MAarHUTHON MHAYKIIUH

B3aumopelicTBre MOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutTHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [I[pUHIAII CyIIepIIO3UIIMM MarHUTHBIX
nosiei. JIMHUM MarHUTHOM MHAYKIUK. MarHuTHOE 10JIe MPOBOJIHUKA C TOK




MOJISI HOCTOSIHHBIX MarHUTOB.
MarnuTHOe 1oJie IPOBOIHMKA ¢ TOKOM. KapTuHa muHUN HHAYKIUU
MarHUTHOTO
T0JISL ITTUHHOTO MPSIMOTO MTPOBOHHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBO/IHUKA,
KaTymku ¢ TokoM. OneiT Opcerena. BzaumoneictBue npoOBOJHUKOB C TOKOM.
Cunia Amriepa, e€ MOJyJIb U HalpaBJICHUE.
Cuna Jlopenua, e€ MoayIb 1 HarpaBjieHue. [[BrkeHne 3apsHkeHHOM 4YacTUIIbI B
OJIHOPO/IHOM MarHuTHOM Imoie. PaboTa cuiibl
Jlopenia. SIBiaeHue 3JeKTpOMarHuTHOM HHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. O/1C nHaykuuy. 3aKoH EKTpOMarHuTHOW nHaykuuu dapajes.
Buxpesoe snexrpuueckoe nosue. 31C HHAYKIUH B TPOBOJAHUKE, IBHKYILIEMCS
IIOCTYIIATEJIBHO B OJJHOPOHOM MarHuTHOM node. [Ipasuio Jlenna.
WNupyktuBHOCTS. SIBNeHne camounaykuuu. DJ1C caMOMHAYKIIUH.
DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.
DNEKTPOMarHUTHOE TIOJIE.

Texunuueckue ycmpoiicmeéa U npakmuyeckoe npumeHenue: TOCTOSHHbBIG
MarHMThl, AJIEKTPOMATrHUTHI, SJEKTPOJIBUTATENh, YCKOPUTEIU DJIEMEHTApPHBIX
YaCTHIl, THAYKIIMOHHAS TI€Yb.

Hemoncmpayuu
OmeIT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
JIvHYM MHIYKUWMYA MarHATHOTO TIOJISL.
B3anmopericTre 1ByX IPOBOJHUKOB C TOKOM.
Cuna Amrepa.
JericrBue cuibl JIopeH1a Ha HOHBI 2JIEKTPOJIUTA.
SIBneHune >JIeKTPOMAarHuTHON UHYKIUH.
IIpasuio Jlenna.
3aBucuMocTh J/]C HHAYKIUH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IOTOKA.
10. SIBneHue CAMOMHAYKIIMH.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomot
1. HM3ydeHre MarHUTHOTO MO KaTYIIKKA C TOKOM.
2. HccnenoBaHue I€MCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
3. HccnenoBanue sBICHHS SJIEKTPOMAarHUTHON MHAYKIUU.

© o N R W

(TIpstMOTO MPOBOAHMKA, KaTYIIKK U KPyroBoro BuTka). OneiT Dpcrena. Cumna
Awmriepa, e€ HanpaBiienne U Moayb. Cua JlopeHa, e€ HarpaBiIeHUE U MOJTYJIb.
JIBukeHue 3apsyKEeHHON 4acTUIBI B OJHOPOJHOM MarHuTHOM noje. PaGora
cuibl JlopeHia. MarauTHoe nose B BelecTse. Peppomaznemuku, napa- u
ouamazHemuxu

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUE NpPOYeccyl: TPUMEHEHU]
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP
3JEKTPOABUTaTeNb SIKOOU, YCKOPUTEN 3JIEMEHTaPHbBIX YaCTHII.

Hemoncmpayuu

1. KaprtuHa 1uHUI HHAYKIUY MarHUTHOTO TIOJISI ITOJIOCOBOTO U IO/IKOBOA
00pa3HOro MOCTOSIHHBIX MArHUTOB.

2. Kapruna nuHWI MarHUTHOW WHAYKIUH IIOJI JJIUHHOTO TPSMOTQ
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KaTYyLIKY
C TOKOM.

3. BsaumogeiicTBHE IBYX POBOJIHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

6. HaOmronenne qBIKEHUS ITyYKa IEKTPOHOB B MAarHUTHOM TIOJIE.

7. Tlpunnumn JNENCTBUA BJIEKTPOU3IMEPUTEIILHOTO puodopa

MarHUTORJIEKTPUYECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaxkmuxym
HccnenoBanne MarHuTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOKCTB (PeppOMarHeTUKOB.
HccnenoBanue nelicTBHS OCTOSIHHOIO MAarHUTa Ha PAMKY C TOKOM.
W3mepenue cuisl Ammepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.
OmnpeneneHnne MarHUTHOW MHAYKLMU HAa OCHOBE M3MEPEHUS CHJIbI
Awmriepa.

oukrwhE




Tema 5. Inekmpomacnumnas unoykyus (13 u)

SIBneHue EKTPOMArHUTHON HHAYKIMU. [I0TOK BeKTOpa MarHUTHONW MHYKLIUH.
O/1C unayKuuu. 3aKoH 3IeKTpoMarHuTHON uHaykuun Papazes. Buxpesoe
anektpudeckoe nojie. Toku @yko. 3JIC MHAYKIIMU B TPOBOAHUKE, ABUKYILIEMCS
IIOCTYIIATEIBbHO B OAHOPOJIHOM MarHuTHOM noJe. IIpasuno Jlenna.
WNupykTuBHOCTH. KaTylika MHIYKTUBHOCTH B LIEIIM IIOCTOSIHHOT'O TOKA. SIBIIeHHE
camouHaykiuu. 9J1C caMOMHAYKIMU. DHEPTUsi MarHUTHOTO T10JIsI KaTYIIKU
C TOKOM. DJIEKTPOMAarHUTHOE I10JIe

Texnuueckue ycmpoiicmea u mexHoI02udecKue npoyeccyl: WHAYKIUOHHAas
IIeYb, COJICHOUJ, 3aIlUTa OT DJIEKTPU3ALUHU TeJ MPU IBUKEHUU B MarHUTHOM
1oje 3eMIIH.

Jemoncmpayuu
1. HaOGmonenue sSBIEHUS SMEKTPOMArHUTHOM HHTKIIHH.
2. Uccnenosanue 3aBucumoctu DJ{C UHAYKIIUU OT CKOPOCTH
U3MEHEHHUs MarHUTHOTO MOTOKA.
3. IlIpasuio Jlenma.
4. TlaneHue MarHuTa B aIIOMUHUEBON (MeHOIT) TpyOe.
5. SIBieHne caMOMHIYKIIHU.
6. HccnenoBanne  3aBucumoctd  OJIC  caMOMHAYKIMM — OT

CKOPOCTH UBMCHCHUS CUJIbI TOKA B LICTIN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, npaKmuxKym
1. HccnenoBaHue siBIEHUS HJIEKTPOMAarHUTHOM MHAYKIIMH.
2. Omnpenenenne MHIYKIUU BUXPEBOIO MarHUTHOTO IOJISL.
3. MHccnenoBanue siBICHUS CAMOMHIYKIIUH.
4. COopka MOJENH IEKTPOMAarHUTHOTO T'eHepaTopa.

PA3/IEJI 5. KOJIEBAHU A 1 BOJIHBI (24 u)

PA3JIEJ 5. KOJIEBAHMS 1 BOJIHEI (60 u)

Tema 1. Mexanuueckue Konedanus u 31eKkmpomazHumuole Koneoanus (
9y)

Tema 1. Mexanuueckue xoneoanusn (10 u)




Konebarenpuas cucrema. CBOOOIHBIE MEXAHUUECKHE KOJIEOaHMS.
I"apmonnueckue xosnebanus. [lepro, vactora, aMmruTya u ¢a3a KojaecOaHuu.
[IpyxuHHBIA MaATHUK. MaTeMaTUYECKUN MAATHUK. Y paBHEHUE
rapMOHHYECKHX KoJjieOaHui. [IpeBpaiienrue sHepTur Mpy TrapMOHUYECKHUX
KOJICOaHUSIX.
Konebarenbubiii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEX1Y MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B HJICATHHOM KoyiebaTelbHOM KOHTYpe. [Ipencrarienue o
3aTyxaromux KoneOaHusx. BeIHyK/IeHHbIE MEXaHUYECKHE KOJICOaHMsI.
Pe3onanc. By 1eHHbIE 2JIeKTPOMAarHUTHbIE KOJIEOaHMsL.
[lepemennsbiii Tok. CHHYCOHM1aTbHBIN IEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUYCHUE CHIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoicTBo, nepenaya u NoTpedIcHUE
AIEKTPUUYECKOMN PHEPTUU. IKOJOTUUECKUE PUCKH MPU TTPOU3BOICTBE
aneKkTposHepruu. KynpTypa ucronb30BaHus 371€KTPOIHEPTUH B IOBCETHEBHOM
JKU3HHA

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: dIEKTPUICCKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHHUH JIEKTpOIepeaay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KojeOaTenbHONH CUCTEMBI (TIPYKUHHBIN
WM MaTEMaTUICCKUNA MAsSTHHK).
Habmonenue 3aTyxaronmx KoJieOaHui.
HccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJIECOAHUH.
Habmonenue pe3onanca.
CB00OOIHBIE AITEKTPOMArHUTHBIE KOJIEOaHMSI.
OcrumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT
BPEMEHM ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.
7. Pe3onanc mpu mocieoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYITKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.
8. Mopnenb TUHUY 3JEKTPONepeIaun.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaot
1. HccnemoBanue 3aBUCUMOCTH TEPUOA MAIIBIX KOJIEOAaHUMU Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MAcCChI Tpy3a.

o gk w

Konebarenpnas cucrema. CBOOOAHBIE KONIEOAHUSI.
IMapmonnueckue konedanus. Kunematnueckoe U TMHAMHUYECKOE OMKMCaHUE.
DHepreTuyecKoe ONMcanue (3aK0H COXPaHEHUsI MEXaHHUUECKOW SHEPTun). Buisoo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHUU U3 UX IHEP2eMULeCKO20
U KUHeMamuyecKo20 ONUCAHUSL
Amnnumyoa u gpaza konebarnuil. Cesi3b amniumyosl Koaeoauuil Ucx0OHO
BEIUUUHDBL C AMIIUMYOAMU KOIeOAHULl eé CKOPOCMU U YCKOPEHUS.
[Tepuon u yactoTa konebanuii. [leproa MasibIx cBOOOTHBIX KOJeOaHUN
MareMaTuueckoro MasTHuka. [leprnos cBOOOAHBIX KONEOaHHI MIPYKUHHOTO
MasiTHHKA.
[TonsTue o 3aTyxaromux Konedanusax. BeiHyxneHHble konedanus. Pesonanc.
Pe3onanchnas xpusas. BimsiHue 3aTyxaHust Ha BUJ pE30HAHCHOW KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoiicmea u mexHoio2uyecKue npoyeccovl. METPOHOM,
9achl, Ka4eliu, My3bIKaJIbHbIC HHCTPYMEHTEHI, cericMorpad.

Hemoncmpayuu
1. 3anwmcek K0eOaTENBHOTO JIBUKCHHUS.
2. HalGnroneHne HE3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJleOaHUl Tpy3a
Ha HUTU OT aMIUIUTY/bI.
3. HccrnenoBanme 3aryxarommx KoJjeOaHWA W 3aBHCHMOCTH TIEpHO.I3
CBOOOJTHBIX KOJIEOAHUW OT COMTPOTHUBIICHHUS.
4. WccnenoBanue koyiebaHui Ipy3a Ha MAaCCUBHOH MpY>KUHE C LETbIY
(hopMHUpPOBaHUS MTPEICTABICHUIA 00 UICATHHON MOIETH MPYKHHHOTQ
MasITHUKA.
5. 3aKoH COXpaHEHHUs SHEPTrUH NpH KOJIEOaHUSIX Ipy3a Ha MPYKHUHE.
6. HccnenoBaHue BBIHYKIEHHBIX KOJIEOaHUI.
7. HaGmronenue pe3oHaHca.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomot, npaKkmukym
1. Usmepenue repuoaa CBOOOJHBIX  KoOJeOaHMit
HUTSHOTO U MIPYKHHHOTO MasiTHUKOB.
2. HM3yuyeHue 3aKOHOB JIBIDKCHHUS Tela B XOJe KOJICOaHHWA Ha
yIIPYroM MOBece.
W3yueHne nBIKEHNST HUTSTHOTO MasiTHUKA.
[IpeoOpazoBanue YHEPTUH B IPY)KUHHOM MasiTHUKE.
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2.

HccnenoBanue mepeMEeHHOTO0 TOKAa B IIETH W3 TOCJIEI0BATEIHLHO
COETMHEHHBIX KOHACHCATOPa, KaTYILIKU U PE3UCTOpa

5. HccnenoBanue yObIBaHUS aMIITUTY/IbI 3aTyXAIOUIHX KOJICOAHHIA.
6. MHccnenoBanue BIHYXIICHHBIX KOJIEOAHHH.

Tema 2. Inexkmpomaznumnoie koneoanusn (15 u)

KoneGarenbublii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMs
B HJIealTbHOM KoJiebaTensHOM KoHTYpe. Dopmyna Tomcona. Cas3b amniunyovt
3aps0a KOHOeHCamopa ¢ AMNaUmyool CUlbl MoKa 8 KoJieobameibHOM KOHmype.
3aKOH COXpaHEHUs SHEPTUH B UJICATLHOM KOJIeOaTeIbHOM KOHTYpE.
3aryxarolue 3J1eKTPOMarHUTHbIE KOJIeOaHUsI.
BriHyX1€eHHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUsL.
[lepemenHbIit TOK. MOITHOCTB IEPEMEHHOI0 TOKA. AMIUIUTY/THOE
U JICHCTBYIOIIEe 3HAYCHHE CUITBI TOKA U HAMIPSKSHUS TIPU Pa3InuHOM popme
3aBUCHUMOCTH [IEPEMEHHOIO TOKA OT BPEMEHU.
CunycouodanvHuili nepemenHulll mok. Pezucmop, konoencamop u kamyuwka
UHOYKMUBHOCIMU 8 Yenu CUHYCOUOANbHO20 NEpeMEeHH020 moka. Pezonanc moxos.
Pe3zonanc nanpsoiceHull.
WneansHblit TpanchopmaTop. [IponsBoacTso, nepenada u norpedieHue
JNEKTPUYECKON SHEPTUU.

OKOJOrMYecKHe PHUCKA TIpU IPOU3BOJICTBE 3JIEKTPOIHEPIHH.

KynbTypa ncronbp30BaHus 3IEKTPO3HEPTUH B

ITOBCEIHEBHOU KU3HH.

Texuuueckue ycmpoicmea u mexHo102u4ecKue npoyeccsi.
ANEKTPUYECKUI 3BOHOK, TEHEPATOP NEPEMEHHOT0 TOKA, JINHUU
JIEKTponepeaay.

Hemoncmpayuu
1. CBoOonHBIE 37IEKTPOMArHUTHBIE KOJIEOaHHUS.
2. 3aBUCUMOCTh YacTOTHI CBOOOMHBIX KOJIEOAHUHA OT

WHIYKTUBHOCTH M EMKOCTH KOHTYpa.
OciorpaMMbl 3JIEKTPOMAarHAUTHBIX KOJICOAHH.
['eneparop He3aTyxaromuX IEKTPOMAarHUTHBIX KOJIeOaHuil.
Mozenb 371€eKTpOMarHUTHOrO T€HEPATOpa.
By aeHHbIE CHHYCOUAANbHBIE KOJIEOaHMSI.
Pezucrop, KaTyllKka  MHIYKTUBHOCTH W KOHJEHCATOP
B L[ENIU TIEPEMEHHOT0 TOKA.

Noogkow




8. Pe3onaHnc npu mocnenoBaTebHOM COEAMHEHUHM PE3UCTOPA,
KATYIIKHA UHIYKTUBHOCTU U KOHJEHCATOpA.

9. YcTpolcTBO M IPUHIUN ACUCTBUS TpaHChopMaTopa.

10. Mopenb TMHUN STEKTPOTIePEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npAKmMuKym

1. MUzydenme Tpanchopmaropa.
2. HccnenoBanue MEPEMEHHOTO  TOKa  4epes
MIOCJIEIOBATEIBHO COSTMHEHHBIC KOHICHCATOP, KAaTYIIKY U
pesucrop.
3. Habnronenue 31eKTpOMarHUTHOTO PE30HAHCA.

4, HCCJIE@OB(IHM(EP(IﬁOMbl UCMOYHUKO6 ceema 6 yenu NePemMenHozo
mokKa.

Tema 2. Mexanuueckue u snekmpomazuummnote 60.itnvl (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummuste oanst (10 u)

MexaHuueckue BOJIHBI, ycloBHs pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U ITMHA BOJIHBL. [lonepeunbie v mpooabHbIE BOJIHEIL.
WuTepdepenmys u audpaxiust MeXaHn4ecKux BOJH. 3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3Byka. BeicoTa ToHa. TemMOp 3Byka. DJIEKTPOMAarHUTHHIE BOJTHBI.
VYcnoBus n3nmydeHus 3JeKTPOMAarHUTHBIX BOJIH. B3aumMHas opueHtanus
BeKTOpoB E, B, V B anexTpomMarauTHOi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHE, IPEIOMIICHUE, MOJIsIpU3aIius, Tudpaxius, HHTephepeHIIns.
CKOpoOCTb 2JIEKTpOMAarHuTHBIX BOJH. [1Ikana 31eKkTpoMarHuTHBIX BOJIH.
[IpumeHeHue 3IeKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHITUIBI
pasvoCBA3M U TeNEBUACHM. Pagnonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>KaloIleu Cpeibl.

Texnuueckue ycmpoiicmea u NpaKkmuieckoe npumeHeHue: MY3bIKaJIbHbIG
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMATHOCTHKA B TEXHHKE M MEIUIIMHE, pajap.
panuonpuéMHUK, TENEBU30p, aHTeHHa, TenaeoH, CBY-neus.

Jemoncmpayuu

1. OO6pa3oBaHMe M PaclpOCTpaHEHHE MONEPEUHBIX U MPOIOJIBHBIX
BOJIH.
Koneb:mromeecs Tes10 kKak HICTOYHUK 3BYKa.
Habmnronenue oTpakeHust U MPEIOMIICHNS] MEXaHMYECKHUX BOJIH.
Habmonenue nnrepdeperunu u audpakuyuy MEXaHHYECKUX BOJIH.

ok~

3BYKOBOH PE30HAHC.

MexaHu4ecKue BOJIHBI, YCIIOBHSI KX pacrpocTpaneHus. [lonepeunsie
Y TIPOJI0JIbHBIC BOJIHBL [leprot, CKOpoCTh paciipoCTpaHEeHUs U JJTHHA
BOJIHBL. CBOICTBA MEXaHMUYECKUX BOJIH: OTPAKECHHUE, IIPEITIOMIICHHUE,
uHTephepeHIus U AU paKIus.
3Byk. CkopocThb 3ByKa. ['poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
[IymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH CpeIbl.
DEeKTPOMAarHUTHBIE BOJTHEL. Y CIIOBHS H3ITyIEHUS DIIEKTPOMArHUTHBIX
BOJIH. B3auMHast opueHTaIus BEKTOpOB B 3JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TIPEIIOMIICHHUE, MTOJISPU3ALIIHS,
unrepdepenms u qudpaxus. [lkana snekTpoMarHuTHBIX BoH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY. [IpHHIMTIBI pagriocBs3u
U TeneBuieHus. Paguonokanus. DneKTpOMarHuTHOE 3arpsi3HEHUE OKpYKaroIeH
cpensl

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: MYy3bIKaJIbHbBIG
WHCTPYMEHTHI, pajap, paJuoNnpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYA
neYb, YIbTPa3ByKOBasl JUATHOCTHKA B TEXHUKE Y MEHIINHE.

Hemoncmpayuu
1. OOpa3oBaHue U pacpoCTPaHEHUE MOTIEPEYHBIX U MPOTOTBHBIX
BOJTH.
2. Konebmromieecs Teno Kak HICTOUYHUK 3BYKa.

3aBHCHUMOCTD JJINHBI BOJIHBI OT 4aCTOThI KoJIEOaHHIA.




HaGumroieHue CBS3M TPOMKOCTH 3BYKa M BLICOTBI TOHA C aMILTUTY 10N U
4acTOTOM KoJieOaHU.
HccnenoBanue  CBOMCTB ANIEKTPOMArHUTHBIX

BOJIH: OTpaKCHHE, TPETIOMIICHHUE, TTOJIIPU3AIIUS,
mudpakuus, nHTepdepeHIHs.

N o ok

Habmronenne otpaxeHus ¥ MPEIOMIICHHSI MEXaHUYECKUX BOJTH.

Ha6monenue nntepdepennm 1 Audpakiiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30HaHC.

CoiicTBa ynbTpa3ByKa 1 €ro IpuMeHEeHHUE.

HabroieHure cBsi3u rpOMKOCTH 3BYKA U BRICOTHI TOHA C aMIUTUTYIOM

Y 4aCTOTOM KOJIeOaHMIA.

UccnenoBanue CBOMCTBIJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IPETOMIICHUE, MOJIIPU3aALU, AUPPAKIIUS,

untepdepenims. 10. O6HapyxeHne HHPPAKPACHOTO

yIABTPapUOIETOBOIO U3TYUCHHIHA.

10. Yuenuueckuii sxcnepumenm, 1abopamophvie padomol, RPAKMUKYM
11. V3ydenue napaMeTpoB 3BYKOBOI BOJHBI.

12. N3yuyenue

pacnpocTpaHeHus
B 3aMKHYTOM ITPOCTPAHCTBE.

3BYKOBBIX BOJIH

Tema 3. Onmuxa (10 w)

Tema 4. Onmuxa (25 u)




I'eomerpuueckas onruka. [IpsMosMHENHOE paCIIPOCTPaHEHUE CBETA B
oaHOpoaHOM cpeae. Toueunblii UICTOYHUK cBeTa. JIyd cBera.

OTpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3odpaxeHuii B
IIJIOCKOM 3€pKaJie.

[Tpenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOGCOIIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroi MmojxHoro
BHYTPEHHETO OTPa)KEHUS.

Jucnepcus cBera. CinoxHbIi cocTaB 6emmoro ceeta. [[Bet. CoOuparomue u
pacceuBaroIINe JIUH3BI.

Tonkas muH3a. POKYCHOE PACCTOSIHUE U ONTUYECKAs CUJla TOHKOM JIMH3BI.
[TocTpoenne n300pa>keHuid B COOMPAIOIINX U PACCEHBAIOIINX JTHH3AX.
dopMmysia TOHKOM JIMH3bL. Y BEIMUEHUE, 1aBAEMOE JIUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBUS
HaOJI0ACHNSI MAKCHMYMOB 1 MUHIMYMOB B HHTEP()EPEHIIMOHHOMN KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Judpakmus cBera. ludpakiimonHas permeTka.

YcnoBue HaOIIOCHHS TJIABHBIX MAKCUMYMOB IIPH MaIeHUN
MOHOXPOMaTHYECKOI0 CBETa Ha AUPPAKIIMOHHYIO PEILIETKY.

[Tonsipuszanus ceera

Texnuueckue ycmpoiucmea u npakmuyecKkoe npuMeHeHue. O4YKH, JIyna
¢doToanmnapar, MPOEKIMOHHBIA ammapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKLNOHHAS PEIIETKA, MTOJISIPOUS.

Hemoncmpayuu

1. IlpsMonnHENHOE pacnpoCTpaHEHHUE, OTPAKEHHUE U NPEIOMIICHHE
cBeta. Onruyeckue nNprudopsl.
[TonHoe BHyTpeHHEe oTpaskeHue. Mojienb CBETOBOIA.
HccnenoBanue CBONCTB M300paKEHUH B JIMH3AX.

[IpsiMonuHetHOE pacpoCcTpaHeHHE CBETA B OTHOPOIHOM cpeae. JIyd ceTa.
Toueunslil UCTOYHUK cBeTa. OTpa)keHUE CBETA. 3AKOHBI OTPAKEHUSI CBETA.
[Moctpoenne n3o0paxkeHuit B miockom 3epkaie. Cghepuueckue 3eprana.
[Ipenomiienue cBeta. 3akOHBI IPeOMIICHUS cBeTa. AOCOIIIOTHBIN MMOKa3aTesb
npenomiieHuss. Omuocumenshwvlli nokazamens npeiomienus. Ilocmosncmeo
Yacmomsl ceema u cCOOMHoUleHue OJIUH 80JIH NPU nepexooe
MOHOXpOMAmMu4ecko2o ceema uepes Spanuyy pazoena 08yx onmuyecKux cpeo.
(X00 nyueti 6 npuzme. lucniepcust ceeta. CioxxkHbIN cocTaB Oesoro ceera. L[BerT.
[TonHoe BHYTpeHHEE oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO
otpaxxenus. Cobuparowue u pacceusarowjue 1un3svl. Tonkas mun3a. PokycHoe
pacCTOsTHUE U ONTHYECKasi CUjla TOHKOM JIMH3HI.

3asucumocmv oKyCHO2O paccmosiHus MOHKOU cgheputeckoli Iun3bl om eé
2eomMempuy U OMHOCUMENbHO20 NOKA3AMEISL NPENOMILEHUSL.

@®opmyna TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH30M.

1 Xo0 nyua, npoweowezo 1un3y noo NpoU3BOILHLIM Y2lIOM K €€ 2a6HOT
onmuueckotui ocu. Ilocmpoenue uzoopaxicenutl mouKu u ompe3Ka npsmotl

8 CODUPAIOWUX U PACCeu8arowux TUH3AX U UX CUCEMAX.

Onmuueckue npubopwi. Paspewarowas cnocoonocme. I nas kak onmuyeckas
cucmema.

[Ipenensl TpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTep()EPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOUYHUKOB. [ [pruMepsI kiaccuuecknx HHTepEepPeHIIMOHHBIX
CXEM.

Judpakuus ceera. AudpakimonHas pemeérka. Y cioBue HabIoAeH s TTIaBHbIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKITMOHHYIO

PELIETKY.
[Tonspu3zanus ceera
Texnuueckue  ycmpoucmeéa U mMeXHONO2UYeCKUe Npoyeccovl. OYKH,

Jyma,




4. Mogenu MUKPOCKOTIA, TeJIECKOTa. MepucKor, goroanmapaT, MUKPOCKOII, MPOCKIIMOHHBINA anmapar, MPOCBETICHHE
5. HaOmronenue nntepdepeHnnu cBeta. OIITUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

6. HaOmronenue mudpakiuu cBera. Jlemoncmpayuu

7. HaOnronenue qucriepcuu CBeTa. 1. 3akoHBI OTpaKEHHS CBETA.

8. TlomyuyeHue crekTpa ¢ MOMOIIBIO IPU3MBI. 2. HccnenoBanue npeaoMIICHHS CBETA.

9. TlomyuyeHue crieKTpa ¢ MOMOIIBIO AU(PPAKITUOHHON PEIETKH. 3. HaOmoaeHue moiHoro BHyTPEHHETO OTpaXkeHust. MoJielb CBETOBO/IA.

10. Halimonenue nomnspusanuy CBeTa. 4 HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol IUIOCKONApaJUIETIbHYIO IJIACTHHY U MIPU3MY.

1. H3mepeHwue mokazareis MPeIOMIICHHSI CTEKIA. 5. HccnenoBanue cBOWMCTB H300pakeHUH B JINH3AX.

2. HccnenoBaHue cBONCTB U300paKEHUH B TIMH3AX. 6. Mogenu MUKPOCKOTIA, TeJIeCKOTa.

3. HaGnronenue qucnepcuu cBeTa. 7. Habnronenue naTephepeHIIny CBeTa.

8. HaOmroneHue 1BETOB TOHKHUX IUIEHOK.

9. Habmonenue qudpakiuy cBeTa.

10. M3yuenue nudpakiimoHHON PEIIETKY.

11. HaGmronenue mudpakimOHHOTO CIIEKTPA.

12. HaGmroneHue Tucnepcuu CBeTa.

13. HaOumroeHue mossipyu3aiuy CBeTa.

14. TIpuMeHEeHHE MTOJSIPOUIOB JUTSI H3YUSHUST MEXaHUYCCKUX HANPsHKEHUH
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol, npakmuxym

1. HW3mepeHue mokasatens MpeIoMIICHHUs CTeKIIa.
2. HWccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PAcCTOSHHUS OT BEIIECTBA

(Ha mpuUMepe KUIKUX JIHUH3).
N3mepenne GOKyCHOTO PacCTOSIHUS PACCEUBAIOIINX JIMH3.
[Tonydenue u3o0pa>keHusI B CUCTEME U3 TIIOCKOTO 3epKaja U JTNH3BL
[Tosrydenne n300pakeHUs B CHCTEME U3 JIBYX JIMH3.
KonctpynpoBanue TeneCKOMMUYECKHUX CUCTEM.
Hab6mronenne mudpakimm, naTEpYEPEHITNN U MOSIPU3AINNA CBETA.
Nzyuenue MOJISIPU3AIIUT CBETa, OTPAKEHHOTO OT

MOBEPXHOCTHU JAUDJICKTPUKA.
9. Hyuenue nHTEpQEPSHITIN JTA3ePHOTO H3TYUCHHS HA IBYX IIEIISX.
10. HabmroneHne aucnepcum.
11. HaGnronenue u ucciaenoBanue TudpakiinoHHOTO CIIEKTpa.
12. 3mepeHue ATMHBI CBETOBOM BOJIHBI.
13. [MomyueHne  crekTpa M3Iy4eHHUST  CBETOJMOJA IPH

MOMOIIM TU(PAKIIMOHHOHN PEIIETKY.

©~No U AW




PA3JIEJI 6. OCHOBBI CITIEIITMAJIbBHOM TEOPUU
OTHOCHUTEJIBHOCTU (4 u)

PA3JIEJI 6. OCHOBBI CIIELIAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
(G4

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTHU KJIACCUYECKOW MeXaHUKH. [TocTynarsl
CIELUAaIbHON TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTENIbHOCTU DWHIITeHHa OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKPALICHUE JIJTUHBI.

DHeprus U UMMYJbC PEISITUBUCTCKONU YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJICOM PENSTUBUCTCKON YaCTULIBl. DHEPrUs
MOKOS

I'paHu1bl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynaTsl cienuanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeodpasoBanus Jlopernma. YciaoBue
NPUYMHHOCTA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU
U COKpALICHUE JUIMHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C BHEPrUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBI. DHEPrUs
MOKOSI
Texnuueckue ycmpoucmea u mexHON02UYeCKUe NpoYecchyl.
CIYTHUKOBBIE TPUEMHUKH, YCKOPUTEIH 3apsyKEHHBIX YACTHIL.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaKmuxKym
Onpenenenue UMITYJIbCA M DHEPIrUM  PEISTUBUCTCKUX  YaCTHUIL
(o dororpadusim TPEKOB 3apsHKEHHBIX YaCTHI] B
MarHUTHOM II0JIE).

PA3/IEJT 7. KBAHTOBAS ®I3UKA (15 )

PA3JIEJI 7. KBAHTOBA ®U3UKA (25 u)

Tema 1. Dnemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnosoii Oyanusm (15 u)

®oronsl. Popmyna [lnanka cBs3u 3HEprUn POTOHA C €0 YACTOTOM. DHEPrus u
UMIyNbC HOTOHA

OtkpsiTue u uccnenoBanue Gorodrpdexra. Onbitel A. I'. CToneToBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeiHa a1 porordpdexra. «KpacHas
rpanuta» porodrddexra. lasnenue ceera. Onwitel I1. H. JleGenena.
XHUMHYECKOE IEHCTBHUE CBETA.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: GOTOIIEMEHT,
dboromaTunK, CoTHEUHAs OaTapes, CBETOAHOI.

Hemoncmpayuu
®otodddeKT Ha YCTAaHOBKE C IIMHKOBOW TTACTHHOM.
HccnenoBanue 3aKkOHOB BHEITHET0 (poTod(dekTa.
CBeToIHnO/I.
Conneunas Oatapes.

el A

PaBHOBecHOE TerIOBOE U3TyUYeHUE (M3ITydeHHE aOCOTIOTHO YEPHOTO TEIA).
3akoH cMmemeHnsd Buna. ['nnoresa M. [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIbC (POTOHA.
®otoaddext. OnbiTel A. I'. CToneroBa. 3akoHsl poTodddexra. YpaBHeHUE
Ditamretina s potodrddexra. «KpacHas rpanuna» porodrddexra.
JlaBneHue cBeTa (B YaCTHOCTH, AAaBJICHHE CBETA Ha aOCOIIOTHO
TIOTJIOMIAIOIIYIO U @OCOTIOTHO OTPaXKArOIIyI0 MoBepxHOCTh). OnbiThl [1. H.
JleGenena.
BomnHoBsie cBolicTBa yactull. Bonnsl ae bpoins. [{nvna BonaHs! ne bponins
U pa3Mepbl 00JIaCTH JIOKATU3ALKU ABHKYIIEHCS YaCTHIIBI.
KopnyckynsipHo-BoiaHOBOM qyanu3M. udpakiiys 31eKTPOHOB Ha
KpHUCTaJIax.
Crneuunduka nzmepenuii B Mukpomupe. CooTHOIIEHUS HeonpeaenéHHOCTEN
I'eitzenOepra




Texnuueckue ycmpoiuicmea u mMexHOIOSUYECKUe Npoyeccovl: CHEKTPOMETP
¢dboTornemMenT, (OTONATUYMK, TYHHENbHBIH MHUKPOCKOI, COJHEeYHas OaTapes
CBETOJIMO/I.

Hemoncmpayuu

dotorhdexT Ha yCTaHOBKE C IMHKOBOM TIJIACTUHOM.

2. HWccnenoBanue 3akOHOB BHEIIHEToO GoTodddekra.
3. MHccrenoBanue 3aBUCUMOCTH COTPOTUBIICHHUS TTOIYIIPOBOIHUKOB
OT OCBELIEHHOCTH.
4, Cseromauo.
5. Comnneunas Garapes.
Yuenuueckuii sxcnepumenm, nabopamopmsie padomeol, NPAKMUKYM
1. Wccnenosanue GpOTOpE3UCTOpA.

2. U3mepenwue nocrossHHOM ~ [lmaHka Ha OCHOBe
uccienoanus porodaddexra.
3. Hccnenosanue 3aBUCUMOCTH CHJIbI TOKa yepes
CBETOJINO] OT HANPSKEHUS.

Tema 2. Cmpoenue amoma (4 )

Tema 2. Duzuxa amoma (5 u)




Mogens atroma Tomcona. OnbIThl Pe3epdopaa 1o paccestHuio o-4acTHII.
[Inanerapnas Mmogens aroMa. [locrynater bopa.
W3ny4enue u noriomeHue GOTOHOB IIPU IMEPEXOJIE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha npyroi. Buasl cniektpoB. CHeKTp YpOBHEM SHEPTUM aTomMa
BOZOPOJA.
Bonnogeie cBoiicTBa yactuil. Bosnsl ne bpoitis. KopryckynsipHO-BOITHOBOM
IyaJln3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3JTy4YEeHUE
Texnuueckue ycmpoucmea u npaKmu4ecKoe npumeHerue: CrlieKTpalbHbIN
aHaJn3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBII KOMITbIOTE.
/emoncmpauyuu
1. Monuens onbiTa Pesepdopaa.
2. OmnpezeneHue JUIMHBI BOJIHBI JIa3epa.
3. Habnromenue muHEHYATHIX CIIEKTPOB N3TYICHHS.
4. Jlazep.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomor
1. Habnropenue nuHeHyaToro CekTpa.

OnbIThI IO UCCIIE0OBAHUIO CTPOEHUS aToMa. [lnanerapHas Mozenb aToMa
Pezepdopna.
[Moctynatst Bopa. M3my4yenune u nornomieHue GOTOHOB IIPH MEPEX0/Ie aTOMa
C OJJHOTO YPOBHS DHEPIMH HA APYTOM.
Bunel ciektpoB. CrieKTp ypoBHEHN SHEPTrUU aTOMa BOJIOPOJA.
CrioHTaHHOE U BBIHYXJICHHOE H3ilydyeHue cera. Jlasep
Texnuyeckue ycmpoiicmea u mexHoio2udeckue npoyeccuvl. CIeKTpaabHbIA
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Mopnens ombita Pezepdopra.
2. HaOmoneHue TMHeyaThiX CIEKTPOB.
3. YcTpoHCTBO U AeHCTBHE CUETUMKA HOHU3UPYIOLIUX YaCTHII.
4. OrmpeneneHue AIUHBI BOJIHBI Ja3€pHOTO U3y4EHUs.
Yuenuueckuit sxkcnepumenm, nadopamopmnsie padomut, nPAKMUKym
1. HaGmonenue TMHEHYATOTO CIIEKTpA.
2. HccnenoBanue CHeKTpa pa3peKEHHOI0 aTOMapHOI 0
BOJIOpOJIa U U3MEpEHUE NMOCTOIHHON Pundepra.

Tema 3. Amomnoe aopo (54 )

Tema 3. Qusuka amomnozo adpa u Inemenmapuuvix wacmuy (5u)

OKCIIEpUMEHTBHI, JOKA3bIBAIOIINE CJI0KHOCTb CTPOEHHUS siipa. OTKpeITHE
panuoaktuBHOCTU. OnbITEI Pe3epdopaa no onpeeneHuto cocTaBa
paanoakTUBHOIO n3yyeHus. CBoiicTBa anbda-, 6eTa-, raMmma-u3J1y4eHus.

Hyxknonnas mozens sipa I'eitzen6epra—lBanenko. 3apsn sapa. MaccoBoe
4yucIno sapa. M3oTomnst.
PagnoaktuBHOCTB. ANbha-paciaj. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacra.




Bnusinue paguoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKPBITHE IPOTOHA U
HerTpona. Hyknonnas mozaens siapa I elizen0epra—lBanenko. 3apsn sapa.
MaccoBoe uuncino siipa. M3otonsl. Anbga-pacnaj. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue. 3aKOH paiiOaKTUBHOTO
pacriaga. DHEeprus CBsI3M HYKJIOHOB B sizipe. SlnepHblie cuibl. JedexT macchl
sapa. SnepHeie peakuuu. JleseHre u cuHTe3 saep. SnepHblid peakTop.
Tepmosinepuslii cuntes. [IpoGieMsl U TEPCIEKTUBBI AAEPHON YHEPTETUKH.
DKOJOTrH4eCKHE aCMeKThI sIIEPHON IHEPreTUKH. DIIeMEHTapHbIE YaCTHIIbL.
OTtkpbITHE TO3UTPOHA. METObI HAOIIOIEHUS U PETUCTPALIMK 3JIEMEHTAPHBIX
yactull. OyH1aMeHTanbHbIe B3auMoecTBUs. EnnHCTBO (hr3nueckoil KapTHHBI
MHpa
Texnuueckue ycmpoticméa U HNPAKMUYECKOe NpPUMEHEHUe:
KaMmepa BunbcoHa, sinepHbli peakTop, aroMHast Oomoa.
Hemoncmpayuu
1. CuéTurK MOHU3UPYIOIIKX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomot
1. HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (poTorpadusim).

JIO3UMETP,

lNamma-usnydenue. 3akOH paJuoaKTUBHOIO pacnaga. PagnoakTUBHbBIE U30TOIBI
B nipupoje. CBoKCTBa MOHU3UPYIOLIETro N3ilydeHus. Bnusiaue
PaIMOAKTUBHOCTH HA KUBBIC OpraHU3Mbl. ECTeCTBEHHBIN (POH U3ITydeHUSI.
Ho3umerpus.

DHeprust CBA3HM HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Maccsl sapa.
SAnepusle peakuu. [lenenue u cunres suep. Anepueie peaktopsl. [Ipobiemsr
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIEKThl Pa3BUTHSI
SIIEPHOM SHEPTreTUKU. MeTOo/1bl pErUCTPally U UCCIIEI0BAHUS AIIEMEHTAPHBIX
yactull. OyHIaMEHTaIIbHbIE B3aUMOJAEHCTBUSA. bapruOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanmaptHoi Mojienu. KBapk-TiIr0oOHHAs MOJIETb aIPOHOB.
®dusuka 3a npegenamu CtangapTHon Mozenu. TéMHas MaTtepus U TEMHas
sHeprusi. EnuHcTBO pusmueckoit KapTUHBI MUpA.

Texnuueckue ycmpoticmea u mexHoao2uyeckKue npoyeccsyl. 103UMeTp, Kamepd
Bunbcona, siaepHBIi peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HAaHCHAsI TOMOTpadusi.

Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomut, npaKmukym

1. HccnenoBaHue TpeKoB YacTHIl (110 TOTOBBIM (hoTorpadusim).

2. HWccnenoBanue painoakTUBHOTO (POHA C HCIIOJIb30BaHHUEM
JIO3UMETPA.

3. H3ydeHue nornoieHus 6eTa-4acTHIl aTFOMHHHUEM.

PA3JIEJI 8. DJIEMEHTBHI ACTPOHOMUWU U ACTPODPU3UKMU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKU (12 u)

Oransl pa3BUTHs acTpoHOMUHU. [IprKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE
acTpoHoMHuHU. Bun 3B€31HOTO Heba. Co3Be3aus, sipKue 3BE3/Ib, TIAHETHI,

ux Bugumoe asmxkeHne. Conneunas cucrema. Connue. CoaHeuHas akTUBHOCTbD.
Hcrounuk 3neprun CosHua v 3B€371. 3BE3/1bl, UX OCHOBHBIE

XapaKTepUCTHKU. J[narpaMMa «CeKTpajJbHbINA KIacC — CBETUMOCTbY. 3BE3/IBI
IJIABHOM MOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUTSL 3BE371 TJIaBHOM IMOCIIE0BATEIbHOCTH. BHYTpEeHHEe CTpOeHHE 3BE3 L.
CoBpeMeHHBIE IPECTABIEHUS O TPOUCXOXKACHUN U 3BotoIMKM ColHLa U 3BE3 .
OTankl )KU3HU 3BE3.

Mneunslii [1yte — Hama ["anaktuka. [lonoxenue n amxenne ConHua B
lNamaktuke. Tunsl ranakTuk. PagroranakTuku u kBazapel. YEpHBbIE IBIPHI B
sapax ranaktuk. Becenennas. Pacmupenue Beenennoil. 3akon Xa06ua.

DTarnbl pa3BUTHS acTpoHOMUH. [IpHUKiIamHOe U MUPOBO33PEHUECKOE 3HAUECHNE
acTpoHOMUU. [I[pUMEHUMOCTh 3aKOHOB (PU3UKH J1JIs1 OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB.

Mertoabl acTpOHOMHYECKUX UccienoBannii. COBpeMEHHBIE ONITHYECKUE
TEJIECKOIIbI, PaJIMOTENIECKOIbI, BHEATMOC(EpHast aCTPOHOMHS.

Bun 3B€3qHo0ro HEOa. Co3Be3ausl, sipKue 3BE3/IbI, INTAHETHI, UX BUIMMOE
JBYOKCHUE.

ColHeuHas cucrema.

Connue. ConHevnas akTUBHOCTh. Mctounuk sneprun ConHIa v 3BE3.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKH. [[narpaMma «CrneKkTpaabHbIi KiIacc —
CBETUMOCTBY. 3BE3/IbI TTIABHOM MOCIEA0BATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3]1 TJIABHOM MOCJIEI0BATENbHOCTH. BHYTpeHHEee cTpoeHue




Paz6eranne ramaktuk. Teopust Bombmioro B3peiBa. PenmnkToBOe mM3mydeHwHe.
MacmrabHas crpykrypa Beenennoii. Meraranaktrka. Hepeménnbie mpo0ieMsl

aCTPOHOMHH.
Yuenuueckue naonrooenusn
1. HaOmroneHus HEBOOPYKEHHBIM TJIa30M C  HUCIOJb30BaHUEM

3BE321. COBpEMEHHBIE MPEICTABIECHUS O POUCXOXKACHUU 1 3BoIronnu CostHIa
1 3BE3]1. DTaIbl )KU3HU 3BE3]I.

Mueunsbiii [Iyte — nama [Manaktuka. [Tonoxxenue u nemxenue ColiHiia B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuku u kBazapsl. YEpHbIE IBIPHI B
sipax rajakTuk. Beenennas. Pacimupenne Beenennoii. 3akon Xaoo0uia.

KOMITBIOTEPHBIX MTPUIIOKEHHI JJIs OTpeiesieHus oIokeHus HeOecHbI Pasoeranue ramaktuk. Teopust bonbioro B3pbiBa. PenrkroBoe nzmydeHue.

00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTYIIApUsL U SIPKUE 3BE3/BI.
Ha6monenus B Teneckon Jlynsl, manet, Miteunoro I1yru.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpoOaemMbl aCTpPOHOMUN
Yuenuueckue naonwoenusn:
1. HabGmogenwmst  3BE3mHOTO  Heba  HEBOOPYKEHHBIM  IJIa30M

C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN Uil ONpeeseHMs]
HOJIO’KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIG
co3Be3ausi CeBepHOro noixyuapus v sipkue 3BE3/bL.

Habumonenus B reneckon JIyHbl, Mi1aHeT, TYMaHHOCTEW U 3BE3AHBIX CKOTICHUM.

OUBNYECKUU ITPAKTUKYM (16 vacos)

Cnocobuvl uzmepenus ¢usuueckux 6eIUdUH C UCHONb30BAHUEM AHANOS06bIX
U YuhposuIx usmepumenbHbix npudopo8 U KOMIbIOMEPHBIX OAMUUKOBbIX CUCTEM.
Abconrommuvie u omHocumenbHble NOZPEUHOCU USMEPEHUL YUIUYECKUX BEUYUH.
Oyenxa epanuy nocpeutHocmetl.

IIposedenue KoceeHHbIX UsMepeHUll, UCCIe008AHULL 3A8UCUMOCTEl
Quzuueckux eruyuH, NPoBepKa NPeoyloNCeHHbIX cunomes (8b100p U3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX Pazoenax « Yuenuueckuu sKkcnepumenm,
nabopamopusie pabomwl, NPAKMUKYMY).

OBOBIAIOUIEE IOBTOPEHMUE (4 1)

OBOBIIAIOHIEE TIOBTOPEHMUE (15 u)

Ponb pusmku u acTpOHOMHUHN B 3KOHOMHUYECKOMN, TEXHOJIOTUYECKOM,
COLIMAJILHOW M 3TUYECKOM cepax esTeNbHOCTH YeTI0BEKa; POJIb U MECTO
(GU3HUKN ¥ aCTPOHOMHHU B COBPEMEHHOI Hay4YHOH KapTUHE MUpPa; POJib
¢duznueckoii Teopun B GopMUPOBAHUH MTPEACTABICHUN O (PU3NIECKOM
KapTUHE MHpa, MECTO (PU3NUYECKON KApTHUHBI MUpPA B OOLIEM pSAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJICTABICHUN O IIPUPOLE

O0600611eHre 1 cucTeMaTH3aIs COIeP KaHUs pa3IeNoB Kypca «MexaHuKay,
«MomnexynsipHas pu3nUKa ¥ TEPMOJAMHAMUKAY, «DJIEKTPOIMHAMUKAY,
«Konebanus 1 BOMHBD, «OCHOBBI CHIEITUATBEHON TEOPUH OTHOCUTEITHHOCTHY,
«KBanToBast puznka», « INEMEHTHI aCTPOHOMUU U aCTPOPHUIUKIY.
Ponp ¢u3uku U acTpoHOMHMM B HIKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COIIMANILHOM ¥ 3THYECKOW cdepax NesTEIbHOCTH YelIOBEKa; POib U MECTO
(U3UKA W aCTPOHOMHHU B COBPEMEHHON HAyYHOH KapTHHE MHUpA; 3HAUYCHUE
OMHCaTeIbHON, CUCTEMATH3UPYIOIIECH, 00BICHUTENFHON U MPOrHOCTUYECKON




¢bynkunit puzndeckoi Teo
NpeJCTaBICHUN O pusmnuec
MHpa B 00IIEM PSITY COBPE
0 IpUpPOJIe

Peseps (3 u)

Peseps (10 v)




IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUAA YYEBHOI'O HNPEJIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA30BAHUA

OcBoeHue y4deOHOro npeamera «®uU3HKa)» Ha YPOBHE CpeaHero 001ero o0pa3oBaHUsl 10JIKHO
o0ecreYyuTh JOCTHXKEHHME CJeIYIOIIMX JIMYHOCTHBIX, MeTampeAMeTHbIX W MNpeAMeTHBIX
o0pa3oBaTe/IbHBIX pPe3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3yabTAThl OCBOCHUS ydeOHOTrOo mpeaMera «Du3nKa» JOKHBI OTpaXKaTh TOTOBHOCTh H
CHOCOOHOCTH 00YUaIOLIUXCSI PYKOBOJCTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEHN MO3UIMEH TUYHOCTH,
CUCTEMOM II€HHOCTHBIX OpHUEHTAIMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM IEHHOCTSM POCCUHCKOrO OOIIEeCTBa, PACIIMPEHHE >XU3HEHHOTO OIbITa U OIbITa
NESTEIbHOCTH B IIPOLECCE pealu3allil OCHOBHBIX HAIIPABJIEHUN BOCHMUTATEIbHOW JEATENbHOCTH, B
TOM YHCJIE B YACTH:

1) rpaxganckoro BocnuTaAHHUS:

c(hOpMHUPOBAHHOCTh IpaXxIaHCKON MO3UIIUN oOyJarorerocs KaK  aKTHUBHOTO u
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 O0IIEeCTBa;

MPUHITHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX T'YMAHUCTUYCCKUX U JEMOKPATHICCKHUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpPECAX TPaKIAHCKOro OOIIeCTBa, y4acTBOBAThH B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aMMOJCHCTBOBATH C COLMATBHBIMM WHCTHUTYTAMH B COOTBETCTBUHU C HMX (QDYHKIUSMHU U
Ha3HAYCHHEM;

TOTOBHOCTB K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEILHOCTH;

2) naTpHOTHYECKOro BOCHUTAHHS:

c(hOpPMUPOBAHHOCTH POCCUIMCKON IPaXIaHCKON UACHTUYHOCTH, MATPHOTU3MA; IEHHOCTHOE OTHOIIICHHE
K TOCYapCTBEHHBIM CHMBOJIAM, TOCTH)KEHHUSIM POCCHICKHIX YICHBIX B 00JIaCTH (DU3UKH U TEXHHKE,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATH CHUTYAIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHHUs, OPHEHTUPYSICh Ha MOPAJIHHO-
HPaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOI'0; OCO3HAHUE JIMYHOTO BKIJIaJa
B [IOCTPOEHUE YCTONYHUBOIO OYyIIETO;

4) 3cTeTHYECKOro BOCIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKJIIOYasi 3CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOIM
HayKe;

5) TpynoBoro BocnuTanus:

MHTEpEC K pa3iuyHbIM chepam mpodecCHOHATBbHONU JAEATENIbHOCTH, B TOM YHCJE CBA3aHHBIM C
(hU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oyayiel mpoeccruu U peain30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TVIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U caMO00pa30BaHUIO B 00J1aCTU (PU3UKH HA MPOTKEHUN
BCeM KU3HU;

6) 7K0/10rMYecKOro BOCIHHTAHMS:

Cc(OPMHUPOBAHHOCTH IKOJOTMUECKONW KYJIBTYphl, OCO3HAHHE TJI00ATLHOTO XapakTepa 3KOJIOrMYeCKUX
po0em;

IUTAHUPOBAHHE M OCYILIECTBICHHE JACHCTBHM B OKpYXKAIOLIEH cpele Ha OCHOBE 3HAHUS Lesei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacuIpeHue OombITa IeSTEIFHOCTH SKOJIOTHYECKON HAIpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUN
1o (usuKe;

7) HeHHOCTH HAYYHOTIO TIO3HAHMS:

C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO  pPa3BHTHS
(bU3UYECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATeNbHOCTH, TOTOBHOCTh B TMIpollecce HU3y4eHUs (pusuku
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO JSSITEIbHOCTh WHANBHUIYAIBHO U B TPYIIIIE.

B mporecce n1ocTHkKEeHUsT JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS HPOTpPaMMBbI MO (hu3MKe Ui ypOBHS
cpeAHero obmero obpazoBaHMs y OOY4YarOIIMXCSl COBEPIIEHCTBYETCS SMOLIMOHAIBHBIA HMHTEIJIEKT,



MIPE/IoIararoIni cOopMUPOBAHHOCTH:

® CaMOCO3HAaHMS, BKJIIOYAIOIIETO0 CIIOCOOHOCTh IOHHMMATh CBOE HSMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABIICHUS PA3BUTHSI COOCTBEHHOMN SMOLIMOHANBHOM c(epbl, ObITh YBEpEHHBIM B ce0e;

® CcaMOperyJupoBaHus, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 3a
CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

L4 BHYTpeHHeﬁ MOTHUBAaIlUH, BKJ'II-O‘{aIOH_[eﬁ CTpEMIICHUE K OOCTHXKCHHUIO LCIM W YCIEXY,
OIITUMU3M, HHUIIUATUBHOCTh, YMCHHC I[eﬁCTBOBaTL, ncxoasa u3 CBOUX BOBMO)KHOCTeﬁ;

® HMIATUM, BKIIOYAIOIMIEH CHOCOOHOCTh IIOHUMATh 3SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 NpPU OCYHIECTBICHHHM OOLICHHS, CIIOCOOHOCTb K COYYBCTBUIO H
COIIEPEKUBAHMUIO;

® COLMAJIbHBIX HABLIKOB, BKIIHOYAKOMINX CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUA C APYTHUMU
JJFOABbMU, 3360TI/ITI)CH, IIPOABJIATE HHTEPEC U pa3peilaThb KOH(l)J'II/IKTBI.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTebHBbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

Ba3oBble 1oruyeckne geiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPoOJIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

ONpEeIEeATh UENH IeATeIbHOCTH, 331aBaTh [apaMeTPbl U KPUTEPUU UX JOCTHKECHUS; BBISBIATh
3aKOHOMEPHOCTH U TIPOTHUBOPEUHUS B paccMaTpUBAEMbIX busnyeckux

SIBJICHUSIX;

pa3pabarbIBaTh IJIaH PELICHUS IIPOOJIEMBI C YUETOM aHaIM3a UMEIOIINXCSl MATEPUATIbHBIX U

HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSM, OLICHUBATD

PHUCKHU NOCIEACTBUN NEATEIBHOCTH;

KOOPJAMHUPOBATh M BBHINOJHATH pPabOTy B YCIOBUSAX pEANbHOIO, BUPTYaJbHOTO U

KOMOHMHUPOBAaHHOT'O B3aUMOJIECHCTBUS;

Pa3sBUBATh KPEATUBHOC MBIINIJICHUE ITPU PCIICHUHN )KU3HCHHBIX HpO6HCM.

Ba3zoBble ncciegoBare/ibckue AeiicTBUSA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3MUECKON HAYKH;

BJaJIeTh HaBBIKAMH Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOM IEATENbHOCTH B OO0JIACTH (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUs 3a1a4 (pU3UUYECKOro
COJIEpKaHus, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHMS;

OCYILIECTBIATh Pa3IMYHbIe BUIBI JEATEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMSI, €M0 WHTEPIPETAINH,
npeoOpa3oBaHUIO0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsIX, B TOM YHUCJE TPHU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTYaJIM3UpOBATh 3aJady, BBIIBUTATh THIIOTE3y €€
pelleHus, HAXOJUTh apryMEHTBI JUIS JI0OKa3aTelhCTBA CBOUX YTBEPIKICHUH, 3ajaBaTh MapaMeTphl U
KPUTEPHUN PEIICHUS;

aHaJIM3UPOBATh MOJTy4YEeHHbIE B XO/I€ peUIeHWs  3aJauyd  pe3yibTaTbl,  KPUTHYECKH
OIICHUBATH WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;, CTaBUTH U
¢dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ASSITENFHOCTH, B TOM YHCIIE MIPU U3YUYEHUU
bu3uky;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHHBATh IPHOOPETCHHBIN OIIBIT;

yYMETb NIEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUIECKYIO 00IACTh KUZHEACATEILHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJICH, IPEIaraTh OPUTUHAIBHBIE MTOAXO0/IbI U PEIICHUS; CTABUTH MPOOIEMBI

Y 3a7]a4M, JIOIMYyCKAIoIKe albTepHATUBHBIE penieHus. Padora ¢ undgopmanmeii:

BIIQJICTh HAaBBIKAMH TONy4YeHUs HHpopMammu (U3HUECKOTO COACPKAHHUS W3 HCTOYHHKOB Pa3HBIX
TUIOB, CaMOCTOSITEIbHO OCYILECTBJISATh IOUCK, aHajiu3, CHCTEMAaTH3allMi0 W HHTEPIpETaIIio
nH(OpMAILIUY PA3TUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATH IOCTOBEPHOCTH UH(OpMAIHH;

UCIOJIb30BaTh CpeICTBa HMH(GOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHMIl B pelIeHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3aIllMOHHBIX 3a7ad C COONIIOJeHHEeM TpeOOBaHUN
SPrOHOMUKH, TEXHUKH O€30M1aCHOCTU, TUTHUEHBI, pecypcocOepeKeH s, MPABOBbIX U ATHUYECKUX HOPM,



HOPM HH(GOPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpX,aHUS B pPa3IMYHBIX (GopMarax C Y4eTOM Ha3HAUYEHUS
uHpopMallMd M UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTHUMAaJIbHYIO (OpMy TpeACTaBICHUS U
BHU3yaJIU3alUH.

KomMmyHnkaTuBHBIE YHUBepcaibHbIe yueOHbIe feiicTBUsA O01enue:

OCYIIECTBIISTH OOIICHHE HA YPOKaxX (PM3HKHU M BO BHEYPOUHOU JIEATEIHHOCTH; pACIiO3HABATh
MPEANOCHUIKY KOHGIUKTHBIX CUTYallMid U CMSATYaTh KOH(IUKTBI; Pa3BEPHYTO U JIOTHYHO H3JIarathb
CBOIO TOYKY 3pCHHA C HUCIIOJIB30BAHUCM A3BIKOBBLIX CPCACTB.

CoBMecTHasi 1eSITeJIbHOCTD:

MMOHUMATh U UCTHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOThI; BHIOMPAThH
TEMaTHUKY U METOJIbl COBMECTHBIX ACUCTBUI C y4ETOM OOLIMX HHTEPECOB, U BO3MOXKHOCTEH KaX10TO
YJieHa KOJIJICKTUBA;

MPUHUMATH L€ COBMECTHOM N1EATENbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH JCHCTBUS IO €€
JOCTUKEHHUIO: COCTAaBJIATh IJIaH JEHCTBHUI, paclpeiensTh poJid C Y4eTOM MHEHUN Y4aCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOW PaOOTHI;

OLICHMBAaTh KAaueCTBO CBOETO0 BKJIaJa M KAXKIONO0 YYacTHHKA KOMAaHIbI B OOUIMI pe3yibTarT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiarath HOBbIE MPOCKTHI, OIICHUBATH UJICH C MO3WUIMH HOBH3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETUUYECKOE IMIOBEACHHE B PA3JIMYHBIX CHUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHble  yHHBepcajibHble  y4eOHble JIelicTBHA

Camoopranu3aums:

CaMOCTOATCIIBHO OCYLICCTBJIATL IMO3HABATCIBbHYIO ACATCIIBHOCTH B obnactu (1)I/I3I/IKI/I " aCTpOHOMMH,
BBISIBJISITH HpO6H€MbI, CTaBUTb U q)OpMy.HI/IpOBaTL COOCTBEHHEIE 3aJa4du, CaMOCTOATCIBbHO COCTAaBJIATH
IUTaH PCIICHUA PACUCTHBIX M KAYCCTBCHHBIX 3aj/ia4, I1JIaH BBIITOJIHCHUA npaKanecxoﬁ pa60T},1 C
Y4€TOM HMCIOIIUXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U Hpe,[[HO‘lTeHI/Iﬁ;

AaBaTb OLUCHKY HOBBIM CUTYallHUAM,

pacipsiTh paMKHU yqe6Hor0 npeaMeTa Ha OCHOBEC JIMYHbBIX HpeI[HO‘-ITeHI/II\/’I;

JienaTh OCO3HAHHBIM BBI60p, ApryYMCHTUPOBATH €TO, 6paTB Ha ce0sl OTBETCTBEHHOCTb 3a PCUICHHC,
OIICHUBATb HpHO6p€T€HHBIfI OIIBIT,

CIIOCOOCTBOBATh (bopMHpOBaHHIO U TPOSBIECHUIO  3pyAulMM B oOmacth  (U3MKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
PE3yJIBTAaTOB LIEISIM;

BIAJICTh  HAaBBIKAMHU  II03HABATEIbHOU pednexcun KaK  OCO3HaHUs COBEPIIACMBIX
JNENUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

HCIOJIb30BaTh MPUEMBI peIeKCHu JIJIsl OLIEHKH CUTYallld, BBIOOpa BEPHOTO PELIEHUS; OLIEHUBATh
PHCKH M CBOEBPEMEHHO ITPUHUMATD PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTUBBI U apTyMEHTHI
OPYrUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH.

IIpunsiTue cedst m Apyrux:

MPUHUMATD ce0s1, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOUHCTBA,
IIPUHUMATh MOTHMBBI M apIYMEHTHI IPYTUX [IPH AHAJIN3€E PE3YJIBTATOB AESATENbHOCTH; IPU3HABATH CBOE
MIPaBO U IPABO APYTUX HA OIINOKY.

NPEAMETHBIE PE3YJIbTATHI

B mponiecce nzyuenus kypca pusuku yriyoseHHoro ypoBHs B 10 kiiacce oOydaronuiicss HayquTcs:
NOHUMAMb  poab QU3UKU 6 IKOHOMUYECKOU, MEXHON02UYECKOll, 9KOJI02UYECKOll, COYUANbHOU U
IMUUecKoll chepax OesmenbHOCMU Yel08eKd, poib U MeCmo (UIUKU 8 COBPEMEHHOU HAYYHOU KapmuHe
Mupa, 3Havenue ONUCAMENbHOU, cucmemamusupyiowe, O00bACHUMENbHOU U HPOSHOCMUYECKOU
@yukyull usuueckoi meopuu — MEXAHUKU, MOJEKVIAPHOU QU3UKU U MEPMOOUHAMUKYU, POb
@uzuueckoii meopuu 8 hopmuposanuy npedcmasnenull 0 QuauUUecKou Kapmune Mupa,

pa3nnyaTh yCiIoBUs IPUMEHHUMOCTH MOJIENICH (H3UIECKUX TEJN U MPOILIECCOB (SIBJICHUHN ): HHEPIUATbHAS
cUcTemMa OTcueTa, abCONIIOTHO TBEpIOE TENo, MaTepuaabHash TOYKa, PABHOYCKOPEHHOE IBHIKEHUE,



cBOOOTHOE TaZicHue, aOCOIOTHO ynpyras aedopmalius, a0COIIOTHO YIPYTroe U aOCOIFOTHO HEYIIPYTroe
CTOJIKHOBEHMS, MOJIEIM Ta3a, JKUIKOCTH U TBEPAOro (KpPUCTAUIMYECKOTO) Teja, HACalbHBIA TIas,
TOYEUYHBIN 3apsi/l, OTHOPOJHOE JIEKTPUUYECKOE TOJIE;
pa3nuyarh yciaoBus (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IIOHMMATh BCEOOIIHIA
xapakrep pyHIaMEHTaIbHBIX 3aKOHOB 1 OTPAaHUYEHHOCTH UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSACHATH MEXaHUUYECKHE MPOLIECCHI U SIBJICHUS, UCIIONIB3YSI OCHOBHBIE MOJIOXKEHUS U
3aKOHBl MEXaHUKHU (OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBIKEHUS, (OpMYyJbl KHUHEMAaTHUKH
PaBHOYCKOPEHHOTO MABIDKEHHsSI, IpeoOpa3oBanus ["amuiess UIss CKOPOCTH M TEPEMEUICHHUs, 3aKOHBI
HproToHa, MPUHIMIT OTHOCUTENBHOCTH [ anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAaHEHUS
UMITYJIbCA U MEXaHMYECKOM PHEPrHH, CBSA3b pabOTHl CHIIBI C U3MEHEHHEM MEXaHHUYECKOW >HEpruw,
YCIIOBUSI paBHOBECHSI TBEPJIOTO TeJa), IPHU 3TOM MCIOJIB30BaTh MaTeMaTHUYECKOE BhIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBHS NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: IpeoOpa3oBaHuil [ anmies, BTOporo u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMIYJIbCA M MEXaHUYECKOM HHEPruu, 3aKoHa
BCEMUPHOI'O TATOTEHUS;
aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE IMPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbIE MOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU U 3aKOHBI MOJIEKYJSPHOW (PU3UKH U TEPMOJMHAMUKH (CBA3b
JTABJICHUS UJI€aJIbHOTO ra3a co CpeAHEN KUHETUUECKOM SHEpruei TErI0BOro JBUKEHUS U
KOHIEHTPALHUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KMHETUYECKON 3HEPTrUei
TEIJIOBOTO JIBMKEHUSI €r0 YacTHUll, CBA3b JABJICHUS UAE€aIbHOTO raza c
KOHILICHTpalueu MOJIEKYJI M €ro TeMIIepaTypoH, ypaBHEHHUE
MenneneeBa—Knaneipona, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH B TEILIOBBIX
Iporeccax ), Ipyu 3TOM UCII0JIb30BaTh MATEMAaTUYECKOE BHIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeneneeBa—Knaneiipona; ananuzuposams u 00baCHAMb 3/leKmpuiecKue
ABIEHUS], UCNONIb3YSI OCHOBHbBIE NOJIOHCEHUS U 3AKOHbL JIEKMPOOUHAMUKU (3AKOH COXPAHEHUs.
neKmpuyecko2o 3apaoa, 3akou Kynona, nomenyuanvnocms NeKMPOCMAMUYECcKo2o NoJis,
npuHyun Cynepno3uyuu 31eKmpudeckux noeu, npu 3mom
VKa3vleas ycuoeus npumenumocmu 3akona Kynouna, a makowce npaxmuyecku 6axcHvlie COOMHOULEHUSL!
3axonsl Oma 05 yyacmka yenu u 071 3aMKHYmouU d1eKmpuyeckoul yenu, 3akoH [ocoyna—/lenya,
npasuna Kupxeoga, saxonst @apades 0ns s1ekmponusa);
ONMUCHIBaTh (PU3NYECKUE TPOLECCHl U SBJIECHUS, HCIOIb3Ysl BEIUYMHBI: IEpEMEIICHHE, CKOpPOCTb,
YCKOpPEHHUE, UMITYJIBC TE€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CHWJIbI, 1aBJICHHUE, TOTCHIIMAJIbHAs HEPIHUs,
KMHETUYECKasi dHEprus, MeXaHUdecKas SHeprusi, padoTa CHIIbI, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
CHJIa TSKECTH, CWJIa YIPYTOCTH, CHJIa TPEHMsI, MOLUTHOCTb, SHEPTUS B3aUMOJCHCTBUS Tesa ¢ 3eMiel
BOJIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYron Aedopmaiviu Ipy>KUHbI, KOJIMYECTBO TEIII0ThI, a0COIOTHAS
Temreparypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPTHs MJICaJbHOIO OJHOATOMHOTO rasa,
paboTa MaealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTb BO3AyXa, KOA(D(PUIMEHT IMOJIE3HOTO JEHCTBUS
UJECAIBHOTO TEIUIOBOTO [BUTATENs; DJIEKTPUUECKOE II0JI€, HANPSIKEHHOCTh 3JIEKTPHUYECKOIO MO,
HaNpsDKEHHOCTh TMOJISl TOYEUHOTO 3apsijia WM 3apsHKeHHOro Hiapa B BaKyyMe U B JIUDJIEKTPUKE,
MIOTEHLIMAJ 3JEKTPOCTATUUECKOTO IOJIsI, PA3HOCTh MOTEHIMANIOB, MIEKTPOABHIKYILAS CUJIA, CHJIa TOKA,
HaNpspKEHUEe, MOIIHOCTh TOKa, AJIEKTpUYEcKass €MKOCTh IUIOCKOTO KOHJEHCATOpa, COMPOTHBIICHHE
ydyacTKa LE€Nu C IIOCJIEN0BAaTeIbHbBIM W MapajuIeIbHBIM COEIMHEHUEM pE3UCTOPOB, JHEPIHs
AIEKTPUYECKOTO TOJIsI KOHJEHCATOPa;
OOBSACHATH OCOOCHHOCTH MPOTEKaHUsl (PU3MYECKHUX SBIICHUN: MEXaHMYECKOE JBI)KEHHE, TEIUIOBOE
JIBMDKEHUE YacTHIl BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABIKeHHE, M dy3us, UCTIapeHue,
KUIIEHWEe W KOHJEHCalMsl, IUIaBJIeHHEe M KpUCTaUIM3allls, HaIlpaBI€HHOCTh TEIUIONepeaayH,
NEKTPU3ALINS TN, SKBUIIOTEHIIMAIBHOCTD TOBEPXHOCTHU 3apsKEHHOTO TIPOBOIHUKA,
MIPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BETMYHUHBI OT APYTOM C MCHOJIb30BAHUEM
NPSMBIX U3MEPEHUH, IPU ITOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTaThl MOJTYYEHHOM
3aBUCHUMOCTH (U3MYECKMX BEJIMYMH B BHUAE IpadUKOB € y4yeTOM aOCONIOTHBIX IOTIPEHIHOCTEH
U3MEpPEHUH, 1eNaTh BBIBOJIBI 110 PE3YNIbTaTaM UCCIIEI0BAHUS;



IIPOBOJIUTh KOCBEHHBIE U3MEPEHMsI (PU3MUECKUX BEJIMYMH, IIPU 3TOM BBIOMPATh ONTUMAJIbHBIA METO U3MEPEHHUS, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
npooOUMb ONbIMbL NO NPOBEPKE NPEONONHCEHHOU SUNOMe3bl: NIAHUPO8AMb IKCHEPUMEHM, COOUPamb IKCHEPUMEHMANLHYIO YCIMAHOBKY,
AHanU3UPOBAMb NONYYeHHbLE Pe3YIbMamsl U 0e1ams 8bl800 0 CIMAMyce NPeONONCEHHOU 2UNOMe3bl;
coOmoaTh mpaBmiia 0€30MacCHOTO TpyJda MpPU HPOBEACHUHM HCCICTOBAHUN B paMKax y4eOHOro SKCIIEPUMEHTa, MPAaKTHKyMa M y4eOHO-
HCCIIEI0BATEIbCKON U MPOEKTHOM JESITEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOHCTB U J1a0OPaTOPHOro 000pyI0BaHMS;
pelaTh pacyeTHbIE 33Ja4u C SIBHO 33JaHHOM U Hea6HO 3a0anHoll (PU3NYECKON MOJIENbIO: HA OCHOBAHUM aHAJIM3a YCJIOBUS OOOCHOBBIBAThH
BbIOOp (u3MUecKoil Mojenu, oTBevarolled TpeOOBaHMAM 3aJayM, IPUMEHSTH (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJIAThl
(GU3NYECKUX TEOPUH TPH HCIIOJIB30BAaHUHM MAaTEMaTHYECKUX METOJOB PEHICHHUs 3ajad, MPOBOAMTH PACYEThl HA OCHOBAHUU MMEIOIIUXCS
JAHHBIX, AHAIIM3UPOBATH PE3YIbTATh U KOPPEKTHUPOBATH METO/Ibl PELIEHUS C YUETOM MOJYYEHHBIX PE3yJIbTaTOB;
pemarh KadecTBEHHBIE 3a/1aud, TpeOyronme NpUMEHeHHs 3HAHWHM M3 pa3HbIX Pa3/eioB Kypca (U3WKH, a TaKKe MHTErpalliy 3HAHWHA W3
IpYTruX NPEAMETOB €CTECTBEHHO- HAYYHOrO IMKJIA: BBICTpAUBaTh JIOTMYECKYIO LENOYKY PACCYXJAEHUH C HCIHOJIb30BAHUEM H3YyUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3MUYECKUX SBICHUM;
HCIOJIb30BATh TEOPETUUECKUE 3HAHUS AJIS1 OObSICHEHHSI OCHOBHBIX IIPUHLUIIOB pa0OThl U3MEPHUTEIbHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJOTMYECKHX IPOLIECCOB; MPUBOANUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU M TEXHOJOIUH;
aHAJIM3UPOBATH U OLIEHUBATH [TOCJIEJCTBUS OBITOBON U IPOU3BOJICTBEHHON JIEATEIILHOCTH YEJI0BEKA, CBSI3aHHON ¢ (PU3NYECKUMU IPOLECCAMH,
C MO3UIMH 3KOJIOTMYECKOH 0e30MacHOCTH, MPEACTaBICHUH O PallMOHAJIBLHOM IMPHUPOJOIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIIOJIb30BAaHUH
JTOCTH>KEHHUN HAYKW U TEXHOJIOTHH I JaTbHEHIIIETO pa3BUTHS Y€JIOBEUYECKOTO OOIIECTBA;
MIPUMEHSITH pa3jINyHbIe CIIOCOOBI paboThl ¢ HHPOpMaILHed (pU3NIECKOro Co/IepKaHusl C UCTIOIb30BaHUEM COBPEMEHHBIX
MH(POPMAaIMOHHBIX TEXHOJIOTUH,  Tpu ATOM UCIOJIb30BaTh COBPEMEHHBIE NH()OPMALIMOHHBIE TEXHOJIOTUU
JUIs1 TIOUCKA, TTepepabOTKH U MpeabsBIEHUs YI4eOHONW U HayYHO-TIOMYJISPHOM MH(OpMaIUK, CTPYKTYpPUPOBAHUS U MHTEPIIPETALIH
nH(pOpMalIUY, MOTYYEeHHON U3 Pa3JIMYHBIX WCTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATh IMOJIy4aeMyl0 MH(GOpPMAIUIO U OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U HAa OCHOBE aHaJIM3a UCTOYHMKA HH(OPMALUU; IPOSIBIATh OpraHU3allMOHHBIE
U MO03HaBAaTENbHbIE YMEHHUS  CaMOCTOSATENBHOIO MPUOOPETEHNsI HOBBIX 3HAHUIIB nporecce
BBIIIOJTHEHUS TPOEKTHBIX U y4eOHO- UCCIIe0BATENILCKUX paldoT;
paboTaTh B TpyIIE C HUCHOJHEHHEM pAa3JIMYHBIX COIHUAIbHBIX pOJIEH, IJIAHUPOBAaTh pabOTy TPYIIbI, PALMOHAIBHO pacHpeleiaTh
JesITeIbHOCTh B HECTAHAAPTHBIX CUTYAllUsAX, OLIEHUBATh BKJIAJ] KXKJJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE PaccMaTpuBaeMoil MpoOIIeMBl;
MPOSBIISATH MOTHUBALIMIO K OynyIiel mpodeccnoHanbHOM e TENbHOCTH 10 CIIENHATIBHOCTIM (PU3UKO-TEXHUYECKOT0 MPOdUIIs.

B npouecce nu3yuenus Kypca pusnku yriayoneHHoro yposHs B 11 kiacce oOy4daromuiics HayquTes:

MOHUMATh POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKON, COIMAIbHON M ATHYECKON cepax AesaTeNbHOCTH YelIOBEeKa, POJib U MECTO
(U3MKM B COBPEMEHHOM Hay4YHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B NPAKTUYECKOM NEATEIbHOCTH YeJIOBEKa U JajbHeillleM Hay4yHo-
TEXHUYECKOM DPAa3BUTHH, 3HAUYEHUE OIMCATEIbHOH, CHCTEMAaTU3HUPYIOUIeH, OOBICHUTEIbHON M MPOTHOCTHYECKOW (PYHKIHMHM (U3NUecKOil
TEOPUU — DIIEKTPOJUHAMUKH, CIEUAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (hM3HKH, poib (pu3nMueckod Teopuu B (pOpMHpPOBAHUHU



MPEJCTaBICHUN O (PU3NYECKON KapTHHE MHpa, MecTO (hPM3MYECKOW KapTHUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPENICTABICHUN O IPUPOZC;

pasnuyarh yCIOBHS NPUMEHUMOCTH MoOAened (PU3MYECKHX Tel M IPOLECCOB (SIBJIEHHI): OIHOPOJHOE 3JIEKTPUUYECKOE M OAHOPOAHOE
MarHuTHOE TIOJI, TaPMOHUYECKHE KOJICOAHWs, MAaTeMAaTUYeCKUH MAasTHUK, WJCATbHBIA NPYXUHHBIM MasTHUK, TaPMOHHYECKHE BOJIHBI,
uzea’abHbIi KonebaTeabHbII KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToOMa, aTOMHOTO s1JIpa U KBAHTOBOM MOJIENIN CBETA;

pa3nuyarthb yciaoBus (TpaHUIlbl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOLIHI XapakTep (yHJaMEHTAIbHBIX 3aKOHOB
U OTPAHUYEHHOCTD UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH IEKTPOMATHUTHBIC IIPOLECCH] U SIBICHHUS, UCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBI AIEKTPOJAUHAMUKH U
CHELMAIbHOM TEOpUM OTHOCUTEIBHOCTH (3aKOH COXPAHEHUs JJEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHna, 3aKoH
AJIEKTPOMAarHUuTHOM MHIYKIMH, npaBuio Jlenna, cBs3p O/C caMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPUUECKON LENU CO CKOPOCThIO M3MEHEHUs
CHJIBI TOKA, IOCTYJIAThl CHEIMAIbHON TEOPUU OTHOCUTEIBHOCTH DUHINITEIHA);

aHAJM3UPOBATh M OOBACHATH KBAHTOBHIE MPOLIECCH U SBICHHS, UCIOJB3Ys MOJIOKEHUS KBAaHTOBOW (pu3uKkH (ypaBHEHHE DWHINTEHHA IS
¢doroaddexra, nepBbiii U BTOpoil moctynaTsl bopa, NpUHIMI COOTHOLIEHUs HeompenesneHHocTel ['eii3eHOepra, 3aKOHBI COXpaHEHUS
3apsA7J0BOI'0 U MacCOBOTO YKCEN U SHEPTUH B SIACPHBIX PEAKLIMAX, 3aKOH paJMOaKTUBHOIO pacnaja);

ONHUCHIBaTh (U3MYECKHE TIPOIECChl W SBJICHUSA, UCIONB3YS BEJIWYHMHBI: HANPSDKEHHOCTh OJEKTPUYECKOTO TIOJS, IMOTEHIHAI
EKTPOCTATUYECKOTO IIOJIS, PAa3HOCTh IOTCHLMAJIOB, 3JEKTPOABMKYIIAs CHIA, MHAYKLUS MArHUTHOTO IIOJIA, MAarHUTHBIM IIOTOK, CHJIa
Amnepa, UHYKTUBHOCTb, 3JIEKTPOABIKYIAs CHUJIa CAMOMHIYKIUHU, SHEPTUs MArHUTHOIO IOJIS NPOBOJHUKA C TOKOM, PEJIATUBHCTCKHUM
UMIIYJIbC, MOJIHASL SHEPIHsl, SHEPrUsl MOKOs CBOOOAHOM YacTHUIIBI, SHEPTUS U MMITYJIbC (POTOHA, MACCOBOE YHUCIO M 3apsj siipa, SHEPrus
CBSI3U 4]Ipa;

OOBSICHATE OCOOEHHOCTH TNMPOTEKAHUs (PU3MUECKUX SIBICHHUN: 3JEKTPOMArHuTHas MHAYKLUS, CAMOMHIYKIMSA, PE30HAHC, MHTEep(epeHIns
BOJIH, TU(PAKIMS, TUCIIEPCHs], ITI0JIHOE BHYTPEHHEE OTpakeHue, porosnekrpruueckuil apdext (poroaddexr), anpda- u 6era-pacnais siep,
raMMa-u3JiydeHue saep, Gu3nuecKue NPUHIMIBI CHEKTPAIbHOTO aHaIN3a U paboThI J1a3epa;

OIIPEAEIATh HAIPaBJIEHUE UHIYKIIUM MAarHUTHOTO I0JIsI TPOBOJAHMKA C TOKOM, cHiibl Amnepa u cuiibl Jlopenna;

CTPOUTH U300paXKeHHE, CO3/]aBaeMO€ TUIOCKUM 3€pKaJioM, TOHKOM JIMH30H, U paCCUUTHIBATh €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIOJIATAIOIME AaCTPOHOMUYECKHUE IOHATHUS, TEOPUHM M 3aKOHBI JJISl aHaIu3a M OOBACHEHUS (U3NYECKUX MPOLECCOB,
IIPOUCXOJAIIMX B 3BE€3/aX, B 3BE€3/IHBIX

CUCTEMAX, B MEXKraJlaKTH4eCKOM cpeac; IBUKCHUA HeOeCHBIX TECJI, 3BOJIIOIIUHA 3BC31 U BCCHCHHOﬁ;

IMPOBOAWUTE HCCICAOBAHUC 3aBHCHUMOCTECH (1)I/ISI/ILIGCKI/IX BCJIMYHUH C HCIIOJB30BAHUCM IIPSAMBIX I/ISMepeHI/IfI, IIpu 5TOM KOHCTPYHPOBATH
YCTAaHOBKY, (I)I/IKCI/IPOBaTL PE3YyJIbTATHL HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (bI/I3I/I‘-ICCKI/IX BCIIMYHMH B BHIAC Tpa(I)I/IKOB C y4eTOM a0OCOJIFOTHBIX
HOFpeHIHOCTeﬁ I/ISMepeHHﬁ, ACJIaTh BBIBOJKI 110 PE3yIbTaTaM HCCICAOBAHUSA,

IMPOBOAWTE KOCBEHHBIC U3MECPCHUA CbI/ISI/I'-IeCKI/IX BCJIMYHMH, IIPU 3TOM BBI6I/IpaTI) OINTHUMAaJIbHBIN MCTOJ UBMCPCHU A, OLICHUBATH a0COJIFOTHBIE U
OTHOCHUTCIIBHBIC TOTPECIIHOCTH MMPAMBIX U KOCBCHHBIX HBMGPGHHﬁ;

IMPOBOAWUTE OIIBITBI IIO IIPOBCPKE HpC}IJIO)KeHHOI)'I THIIOTE3bI. INIAHUPOBATH OSKCIICPUMCHT, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTaHOBKY,
AHAJIIM3UPOBATD IMOJTYYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBO/ O CTATYCEC HpeI[HO)I(eHHOfI THUITIOTE3BI,



OIMCHIBATh METOBI ITOJIyYE€HHUSI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;
coOmoaTh mpaBmiia 0€30MacCHOTO TpyJda MPU HPOBEACHUHM HCCIECIOBAHUN B paMKax y4eOHOTo SKCIIEPUMEHTa, MPAKTHKyMa U y4eOHO-
HCCIIEI0BATEIbCKON U MPOEKTHOM JESITENBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOHCTB U J1a00OPaTOPHOro 000pyI0BaHMUS;
pelaTh pacueTHbIE 33Jayd C SIBHO 33aJaHHON M HESIBHO 33aJaHHON (U3MYECKOM MOJAEIbIO: Ha OCHOBAaHMM aHajIM3a yCJIOBHUS BBIOMpAThH
¢usnyeckre MozeNH, OTBEYaroIue TPeOOBAaHUSAM 3aJaud, MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAaThl (PU3NYECKUX
TEOpUH TPU HCIOJIb30BAHMM MAaTEMaTHMYECKUX METONOB PEUICHMs 3a1ad, IPOBOAMUTH pacueTbl HAa OCHOBAHUM MMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/bI PELICHUS C YYETOM IOJYYEHHBIX PE3yJIbTaTOB;
pelaTh KadecTBEHHbIE 3a/laud, TpeOyrolue NPUMEHEHHUs 3HAHMM M3 pa3HbIX pa3/eloB Kypca (U3MKH, a TaKKe MHTErpallud 3HAHUHU U3
JAPYrUX IHPEAMETOB €CTECTBEHHO- HAYYHOI'O ILMKJIA: BBICTPAMBATH JIOTMYECKYIO LEIOYKY PACCYKIECHUHW C MCIOJb30BAaHUEM H3YYECHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U (PU3NUECKUX SBICHUM;
WCIIOJIH30BATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHHSI OCHOBHBIX IMPHHIIUIIOB PAa0OTHI M3MEPHUTEIBHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOIMYECKHX MPOLIECCOB; IPUBOANUTH PUMEPHI BKJIa/1a POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE TMPOILECCOB OKPYXKAIOMIETO MHpAa, B PAa3BUTHE TEXHUKU | TEXHOJIOTHUH;
aHAJIM3UPOBATh U OLICHUBATh IIOCIIECTBHS OBITOBOM U IPOU3BOICTBEHHOM IEATEILHOCTH YEJIOBEKA, CBA3aHHON ¢ (PM3NUECKUMU MPOLIECCAMH,
C MO3ULHUH 3KOJOTUYECKOW O€30MacCHOCTH, MPEACTABICHUN O palMOHAIbHOM IPUPOJONOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU
JOCTH)KEHUM HAyKH U TEXHOJIOTUHM /1715 TaJIbHEHIIero pa3BUTHUS YeI0BEUECKOro 00IeCTBa;
MPUMEHSTH Pa3IMYHbBIE CIIOCOOBI paboThHI ¢ HHPOpPMaLUeil PU3MUECKOTO CONIEPIKAHUS C UCIIOTIH30BAHIEM COBPEMEHHBIX
UH(QOPMAIIMOHHBIX ~ TEXHOJIOTUH, TNpH 3TOM HCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKA, MepepabOTKU U MPEeAbsBICHNS Y4eOHOW U HayYHO-MTOMYJISIPHON MH(pOpMalluU, CTPYKTYPUPOBAHUS U UHTEPIIPETalluN
nH(pOpMalIUY, MOTYYEeHHON U3 Pa3JIMYHBIX WCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOJIy4aeMyl0 MH(GOpPMAIUIO U OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK M HA OCHOBE aHAIM3a UCTOYHHMKA MH(POPMALIUU; IPOSIBIATh OpraHU3allMOHHBIE
51 [I03HABATENIbHbIE YMEHUS CAMOCTOSATEIILHOTO IPUOOPETEHNSI ~ HOBBIX 3HAHUIIB rporuecce
BBITIOJIHEHUS HPOEKTHBIX U y4eOHO- MCCIIEI0BATENLCKUX paldoT;
paboTaTe B TpyHIE C MCIOJHEHHEM pa3IMYHBIX COLMAIbHBIX poOJiel, MiIaHupoBaTh pabOTy TPYIIBI, PALMUOHATIBHO PACHPEENATh

NeSITeNIbHOCTh B HECTAaHAAPTHBIX CUTYaIUsIX, OLIEHUBATh BKJIAJ KaX/10T0 U3 YYaCTHUKOB IPYIIBI B pEIIEHNE paccMaTpUBaeMOi IpoOIIeMBl;
MPOSABIIATH MOTHUBALIMIO K OynyIiel mpodeccuoHanbHOM eATENbHOCTH M0 CIIENUATbHOCTAM (PU3HKO-TEXHUYECKOT0 MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

BA30BbII YPOBEHb
10 KVIACC
KoanuecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/nt HanmeHnoBaHue pa3je/ioB U TeM K n (uu¢posbie)
) NMPOrpaMmblI Bcero Og[Tpom’HHe pﬁaRTn'{ecxue o0pa3oBaTejbHbIE
padoThI padoThI pecypeb
Pa3znen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSL
11 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmmorexa LJOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaruia > https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
22 Hunaunia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®Da3oBbIe NEPEXOJIBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Pa3znea 4. 9JIEKTPOJNHAMUKA
4.1 DNEeKTpOCTaTUKA 10 1 1 bubmorexa [JOK

https://m.edsoo.ru/7f41bf72
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492 [TocTostHHBIN neKTpUYeCcKuid TOK. Toku B 12 1 1 bubnmoreka [JOK
' pa3JIMUHBIX cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KUIACC
KoJunuyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
) NMPOrpamMmbl Bcero Oﬁﬂ TPOTLHBIC [%aKanecmle o0pa3oBaTe/bHbIE
padoThI padoThI pecypesi
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 11
Pa3nen 2. KOJIEBAHHUSA U1 BOJIHBI
21 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHU OTHOCUTEJBbHOCTH
31 OCHOBHI CTIEITUATFHON TEOPUH 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bu6nmoreka [JOK
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97¢
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bu6mmoreka [IOK
s Crpochue aToma : https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 Eggfﬁ;f;aoggﬁf 41c97¢
HToro no pasneny 7
Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O06o0m1aro1iee NTOBTOPCHHE 4 Egggﬁﬁ:&%gﬁ}% 41097¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHHUE

YIUIYBJIEHHBI YPOBEHb
10 KIIACC
KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NpOrpamMmbl Bcero Og[Tpom’HHe pﬁaRTn'{ecxue odpa3oBaTejbHbIE
padoThI padoThI pecypeb
Pasznen 1. HAYUYHBIM METO/] ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 bubumorexa [IOK
' https://m.edsoo0.ru/f16b68d7
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 10 1 https://m.edsoo0.ru/f16b68d7
bubmuorexa [JOK
2.2 Jlunamuia 10 https://m.edso0.ru/f16b68d7
" bu6mmorexa [IOK
2.3 Craruxa TeEpporo Tena 5 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.eds00.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorexa [IOK
3.2 Tepmoannamuka. TerioBbIe MaITUHBI 20 1 https://m.eds00.ru/fLeb68d7
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnnoreka [JOK
' TIepPeX0/1bl https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 49

Paznea 4. JIEKTPOJANHAMUKA
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bu6mmoreka [IOK
4.1 DJICKTPHHECKOE 10T 24 https://m.edso0.ru/f16b68d7
N N bubmuorexa [JOK
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24 https://m.eds00.ru/fL6b68d7
bubmuorexa [JOK
4.3 | Toxu B pasmu4HBIX Cpesiax 6 https://m.eds00.ru/f16b68d7
Wroro no pazueny 54
Paznea 5. PUSHUYECKHAN MPAKTUKYM
. bubmuorexa [JOK
51 Du3HeCKHit IPAKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pasneny 16
bu6mmoreka [IOK
Pesepaiioe Bpens 10 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
) NMPOrpamMmblI Bcero OﬁnTpom’HHe pﬁaKanech/le o0pa3oBaTejbHbIE
padoThbl padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 MarkuHoe nose 14 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.eds0o.ru/39859€f1
Wroro no pazneny 27
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI
bu6mmoreka [IOK
21 Mexanuucciue konedanus 10 https://m.eds00.ru/39859%f1
bu6mmoreka [IOK
2.2 ONeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.eds00.ru/39859€f1
23 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJTHBI https://m.edso00.ru/39859¢f1
bu6mmorexa [IOK
24 Onruia 25 1 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

bubmuoreka [JOK
31 Ocroser CTO S 1 https://m.edso00.ru/39859f1
Hroro no pazgeny 5
Pa3znea 4. KBAHTOBASI ®U3UKA
. bu6mmorexa [IOK
4.1 KopnyckynsipHo-BOJIHOBOH Ayann3m 15 https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 Pusuxa atoma S https://m.edso00.ru/39859f1
43 @du3uKa aTOMHOTO /1pa U AJIEMEHTapHBIX 5 bubnnorexka [HJOK
' qaCTHI] https://m.edsoo.ru/39859ef1
Wroro no pazueny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU
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bubmuoreka [JOK

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12 https://m.eds00.ru/39859ef1
Hroro no pazneny 12
Paznea 6. PUSHUECKUN TPAKTUKYM
6.1 Ouznyeckuil NPakTUKyM 16 16 Eggsj?ﬁ;?:ci%groullgg%ge f1
Hroro mo pazneny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IIPEAMETHOTI'O COJIEP/KAHUSA U OIIbITA 15 bubnuorexa [JOK
JESTSIIbHOCTH, TPHOOPETEHHOTO MTPU https://m.edso00.ru/39859ef1
u3ydeHnuu Kypea ¢usuku 10 — 11 xmaccos
Wroro no pazneny 15
Pesepaiioe ppents 10 s ds0./39855ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IMoypounoe nianupoBanue 10 kiace

ITporpammHOe conepkanue

Kon-Bo Pa3znen 1:Hayunble MmeToabI NO3HAHUA 2/54 Kon-Bo

4acoB Ha HacoB Ha

6a3oBoM yriyosen

YpOBHE HOM

YpOBHE
1 ®duszuka — Hayka o npupoje. Haydnsle MeToIbI TO3HAHUS OKPYXKAIOLIEro Mupa. Polb skcriepuMeHTa U TeOpUH B MpoIiecce MO3HAHUS 1
MPUPOABL. DKCIIepUMEHT B ¢pusnke. MoenrpoBaHue (pU3NUECKUX SBICHUHN U MPOLIECCOB.
HemoncTpanuu 1. AHaIOroBbIe ¥ UG POBBIE U3MEPHUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
1 Hayunbie runote3sl. @u3ndeckne 3aKOHBI U TEOPHUU. | paHUIIBI MPUMEHIUMOCTH (DH3UIECKIX 3aKOHOB. 1
[Mpunmun coorBercTBus. Ponb m Mecto (u3uku B (OPMHPOBAHWU COBPEMEHHOW HAayYHOW KApTHHBI MHpA, B TPAKTHYECKOU
NeSITeNIbHOCTH JIFOJICH.
Cnocobvbl usmeperus uzuueckux genudut (AHano2osvie u yugposvie 1
usmMepumesnbHvle NpUOOPLL, KOMNLIOMEPHbIE OAMUUKOBbLE CUCTEMDL).
[loepewinocmu usmepenuti pusuyecKux eruyun (abcortomuas u
OMHOCUMENbHAS).
Mooenuposanue ¢usuyeckux sasieHull u npoyeccos (mamepuanvHas |1
MouKa, abCOOMHO MEEPO0e Meio, UOEANbHASL HCUOKOCHb, UOEANbHDIU 2a3,
MoueuHsblll 3apsio).
Jlabopamopnas paboma: Hsmepenue cunvl moka u HanpsaiceHust 8 yenu 1
NOCMOSIHHO20 MOKA NPU NOMOWU AHATO208bIX U YUPPOBLIX
U3MepUmMenbHuIX NPUOOPOs.

Tema: Mexanuka  18//354

2.1 Kunematuka 4/10u

1 Mexannueckoe nBuxkeHue. OTHOCUTENbHOCTh MEXaHUUECKOTO

nerkeHud. Cucrema orcuéra. Tpaekropus. [lepemenienue,
CKOPOCTb (CpeaHsisi CKOPOCTb, MTHOBEHHAsA CKOPOCTh) U
YCKOPEHHE MaTepUAIbHON TOUKH, UX MPOCKIIUHA HA OCH
CHUCTEMBbI KOOpJAWHAT.




CokeHre nNepeMEIEeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBUKEHUE.

['padmku 3aBUCIMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS,
MyTH U TICPEMEIICHHS MaTePHAIbHON TOYKH OT BPEMEHHU.
CBoOoIHOE IaJICHHE.

Y ckopeHre CBOOOTHOTO MTaICHHS.

|/Tsusicenue mena, OpoulenHo20 noo Y2iom K 20pU30HMY.

3asucumocms KoopOuHam, CKOpOCMU U YCKOPEHUs: MamepuaibHoll
MOYKU OM 8peMeHU U UxX epaghuxu

Pewenue 3a0au no meme «/{eudicenue mena, OpoueHHO20 N00 y2ioM
K 20pU30OHMY»

KpuBonuHeliHoe nBrkeHne. [[BukeHne MaTepuaibHON TOUKU
10 OKPYXKHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO.
YrnoBas CKOpOCTh, JINHEWHAsI CKOPOCTh. [leproa u yactora
oOpamieHus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE

JlabGopaTtopHas padota: 3yueHne HepaBHOMEPHOTO JIBUKEHUS
C IIeNIbI0 OMPEIEIeHUSI MTHOBEHHOM
CKOPOCTH.

[[enmpocmpemumenvroe (HOpManbHOE), KacamenbHoe
(maneeHyuanbHoe) U NOIHOe YCKOPeHUe MamepuaibHOU mouKu

Pewenue 3a0au

Koumponvnas paboma

2.2 Tunamuxka 7/104

2.3 Craruka

[Tpunnumn otHocuTenbHOCTH ["anunes. I1epBeiii 3ak0H
Herotona. lHepranbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3nnnu cui. Bropoi
3aKkoH HproTOHA 17151 MaTepUalIbHOM TOUKH. TpeTuil 3aK0H
HproToHa 711 MaTepraibHbIX TOYEK

Heunepyuanvhsie cucmemsvl omcyéma (onpeoenenue, npumepsi). Bec

meina, 08UNCYUe20Csl C YCKOPEHUEM




Cratuka (1 u3 4) Cnosicenue cun, npuiodceHHblx K meepoomy meiy.

Craruka (2 uz 4) [{enmp msocecmu mena.

3aKoH BceMupHOro Tsarorenus. Cuia tsoxectu. [leppas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

IKeuUBaAIeHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3A8UCUMOCTb
[yckopenus c60600H020 nadenuss om 8blCombvl HAO NOBEPXHOCHIBIO
nianemvl U 0m 2eocpaguuecko wupomol. /leudcenue HebecHvblx mei u
ux cnymuuxog. 3axkonvl Kennepa.

/lagnenue. ' uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «,HMHCLMMKCZ))

Tpenue. Buasl TpeHns (0Kosi, CKOJIbKEHUs, kKaueHus ). Cuia
tpenus. Cyxoe Tperne. Cuiia TpeHUs CKOJIBKEHHS U CHIIa
TpeHus nokos. Koapduuuent

Tpenus. Cuia COnpOTUBIICHUS TPU IBMKCHUH TeTa B
KHUJIKOCTH WJIH Tas3e.

[ToctynarenpHOe 1 BpaliaTeabHOE ABUKEHNE a0COIIOTHO
TBEPAOTO TEIIA.

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpalieHus. [1neqo cuibl.
YcnoBus paBHOBECUs TBEPAOTO TEIIA.

(Craruka 3 u3 4) Yemotiuusoe, neycmoiiuugoe, be3paziuinoe
pasnosecue. Jlabopamopnas paboma: Hzmepenue kodgpguyuenma
Mpenus no eenudune y21068020 koagpuyuenma zagucumocmu Fmp(N).

[ Ipakmuxym « 3mepenue pasHooeticmayroueli Cul npu O8UNHCEHUU
OpycKa no HAKJIOHHOU NIOCKOCTMUY

Konmponvnas paboma.

Jlaboparopnas padota «VccnenoBanue ycIoOBUld paBHOBECHUS
TBEP/IOTO Tella, HMEIOIIETO OCh BPALICHUS.

(Craruka 4 u3 4) Jlaboparopras pabora «/3yueHre yCTOHYHBOCTH
TBEPIOTO Tela, HMEIOIIETO IO OMOPHL.)»




2.4 3akoHbI cOXpaHeHHs B MexaHuKe 6 /104ac

HNmnynsc MmaTepuanbHON TOUKH (Tea), CUCTEMBI
MaTepHalIbHBIX TOUEK. VIMITyJIbC CUIIBI M U3MEHEHHE
UMILYJIbCA TeIa. 3AKOH COXPaHEHUs UMITyJibca. PeakTuBHOE
JBHKEHHE

Momenm umnynoca mamepuanvrou moyxu. Ilpeocmasnenue o
COXpAHeHUU MO-MEeHMA UMNYIbCA 8 YEHMPATbHLIX NOJIAX.

Llenmp macc. Teopema o osudiceHuu yenmpa macc.

Peuwienue 3a0ay no meme «3aKoH COXPAHERUA UMNYTIbCA»

Pabora cunbl. MOIIHOCTH CHJIBL

Kunernueckas sHeprusi MaTepuaabHON Touku. Teopema 00
W3MEHEHUU KUHETUUECKOU SHEPTHH.

Paboma cunel Ha manom u Ha koHeunom nepemewenuu. I pagpuueckoe
npeocmasienue pabomsi CUbl.

[ Ipakxmuxym «Hsmepenue umnynvca mena no mopmo3HOMY nymu.»

[ Ipaxmuxym «Vzmepenue umnynbca mena no mopmo3HoOMY nYmu.»

ITorenumanbHas sHeprusd. [loTeHmanbHas YHEPrus yupyro
nedopMupoBaHHON NpykuHbI. [loTeHIManbHas 3HEeprus Tena
BOJIM3K noBepXHOCTH 3emiu. [loTeHnansHbie 1
HEeNoTeHUHUalbHbIE CUIbl. CBS3b pabOThI HEMOTEHIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOM SHEPIUU CUCTEMBI TEI

3aK0oH COXpaHEHHs] MEXaHUYECKOUM SJHEepPTuu. YTIpyrue u
HEeyIpyrue cronkHoBeHwus. JlaboparopHas

pabota «3ydyenne abCOIIOTHO HEYIIPYTOTO yIapa C IMOMOIIBIO
JIBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOBY. KOHTposbHAs paboTa.

Ilomenyuanvras snepausi mena 8 00HOPOOHOM 2PABUMAYUOHHOM NOJIe.
[ lomenyuanvhas sHepausi mena 8 2pasumMayuOHHOM noie 0OHOPOOHO20
wapa (6Hympu u 6He wapa). Bmopas kocmuueckas ckopocms. Tpemos
KOCMUYECKAsl CKOPOCMb.




Ypasnenue bepuynnu 015 u0eanbHoOU H#HUOKOCMU KAK Cle0CmBue 3aKOHA
COXPAHeHUs MEXAHUYECKOU dHEPSUU.

Koumponvnas paboma.

Paznen 3: Mosekysipasi pu3uKa 1 TepMognHaMuKa 24/49

3.1 OcHOBBI MOJIEKYJISAPHO-KHHEeTHYEeCKOoi Teopun 9/15

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU U
UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE IBUXKEHHE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. MoJeny CTpoeHust ra3oB, )KUIKOCTEN U TBEPBIX TEN
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.

Macca u pazmepsl Mosaekyn. Konuectso BemecTsa.
[Tocrosnnas ABorazpo. TennoBoe paBHoBecue. TemnepaTtypa u
e€ u3mepenue. lllkana remneparyp Llenscus

Pewenue 3a0au

Pewenue 3a0au

Jlabopamopnas paboma. Hcciedosanue npoyecca ycmano8ieHus
MeNn068020 PAGHOBECUSL NPU MENTO0OMEHe MeHCOY 20psHell U XON0OHOU
800011

Mopens naeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH UICAITHHOTO rasa.

AOGcomoTHas TeMIieparypa Kak Mepa CpeHel KUHeTUYEeCKOM
SHEPrUM TEMJIOBOIO JBMKEHUS YaCTHIL
ra3a. [IIkana remnepatyp KensBrHa.

Mooenv uoeanvroco eaza 6 MKT: uvacmuyul 2aza 0gusxicymces
Xaomuuecku u He 83aumo0elicmayom opyea ¢ opyeom

Ces3b abcontomuoi memnepamypvl mepmMoOUHAMUYECKOU CUCTEMbL CO
cpeoHell KuHemu4eckol sHepeuell NoCmynameibHo20 menio8o2o
08UIICEHUsL €€ Yacmuy




Pewenue 3a0ay no meme « OcHosHoe ypasHeHue MONeKYIAPHO-
KUHEemu4eckou meopuuy

I'azoBble 3akoHbl. Y paBHeHue MenneneeBa—KitanenpoHa.
3akoH JlaapTOHA

I/I30Hpoueccm B HACaJIbHOM ra3€ C IIOCTOSIHHBIM KOJIMYECTBOM
BC€OICCTBA

IIpaxmukym « M3yuenue uzomepmuueckoeo npoyecca (PeKOMeHO08AHO
ucnov3o8anue yupposou 1abopamopui)y

IIpakmukym « M3yuenue uzomepmuieckoz2o npoyecca (PeKomMeHO08aHO
ucnonv3oearue yugposotl 1abopamopuit)»

Peuwienue 3a0ay no meme «I azoevie 3axKoHbly

I'paduueckoe mpeacTaBaeHe U30MPOLIECCOB: U30TEPMa,
n30Xx0pa, u3odapa.

JlaboparopHas pabora: OnpeencHre Macchl BO3IyXa B Jlaboparopnas pabota «3yduenne n306apHOro mporeccar»
KJIACCHOW KOMHATE Ha OCHOBE M3MEpEeHUIl 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

Peuwienue 3a0ay no meme ((HS’OI’ZPOI/;eCCbl 8 UOeAIbHOM 2a3e C
NOCMOAHHbIM KOJU4YECmeom eeujecmed. Fpaqbuttecxoe npedcmaeﬂeﬂue
uszonpoyeccos. usomepma, u3zo-xopa, u306apa»

Ob606warowuti ypox no meme « OCHOBbL MONEKYIAPHO-KUHEMUYECKOUL
meopuu»

Koumponwvnas paboma

3.2 Tepmoannamuka. TertoBbie Mammnbi (20 ) OcnoBbl TepmoguHamuku (10)

TepmoanHamMuueckas cuctemMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U CIOCOOBI €€ M3MEHEHUSI.
KonngecTBo TemioTs 1 padora.

BHyTpenHsst sHeprus 0JHOATOMHOTO HAEaIbHOIO Tra3a.

3aoanue snewnux ycnosuti ona T/ cucmemvol. Buewnue u sHympenuue
napamempuwi. [lapamempul T/] cucmemvl Kax cpeoHue 3HAYEHUsL GETUYUH,
ONUCHIBATOWUX €€ COCMOSIHUE HA MUKDPOCKONUYECKOM YPOBHE.




Hynesoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/]
cucmemul K menio8omy pasHo8ecuUio.

Mooens uoeanvHozo 2aza 6 mepmoOUHaMuKe — CUCmema ypaeHeHull.
ypaeuenue Menoeneesa—Knaneiipona u evipasicenue 05 6HympeHHell
oHepauu. Ycnosus npumeHumMocmu 3mou MoOenu. Hu3Kdasi KOHYEeHmpayusl
yacmuy, 8blCOKUe memnepanmypul

Bupael rerionepenaun: TENIONPOBOAHOCTD, KOHBEKLIHS,
H3IIydeHue. Y aenbHas TemIoEMKOCTh BemecTBa. KonruectBo
TEIJIOTHI TPU TETUIONEpEaye.

[TonsTre 06 angradbaTHOM nporecce. [TepBriii 3aKoH
TEPMOJIUHAMUKHU

Ksazucmamuueckue u Hecmamuyeckue npoyecchi.
Onemenmaphas paboma 6 mepmoounamuxe. Boiuucnenue pabomuol no
epaguxy npoyecca na pV-ouacpamme

Yoenvnasn u monapnas mennoémxocmu eewecmea. Ypaenenue Matiepa

Yoenvnas mennoma ceopanus monausa. Pacuém xonruvecmea meniomol
npu menyonepeoave

HpI/IMeHeHI/Ie MEPBOro 3aKk0OHa TCPMOANHAMHKHU K
nu3omponeccam. rpa(l)quCKaﬂ HUHTCpHpCTalus pa6OTLI rasa.

Bropoii 3akon TepmoarHamMuky. HeoGpaTuMocTh mpo1ieccoB B
IIPUPOIE.

Pewenue 3a0ay no meme «prweHeHue nepeoco 3aKoHa
mepMOOMHClMUKM K Uso-npoyeccam»

Konuuecmseo mennomul u paboma Kaxk mepsi usmeHeHUs 6HympeHHell
onepeuu T/ cucmemsi

Bmopoii 3axoH mepmoOuHamuKu 0isi HepABHOBECHBIX NPOYECCO8B.
HeBO3MONCHO
nepedams menjiomy om 060o.Jee X0J100H020 mela K b6o/ee Hazpemomy be3

komnencayuu (Knayszuyc).




DKonoruyeckre npoodaeMbl TETIIOIHEPTE€TUKH.
JlaGoparopnas pabota «l3mepenue ynenbHOI TEIIOEMKOCTI

JlaboparopHas pabora: MiccnenoBanue mporecca OCThIBAaHHS BEIECTBA.

[Ipakmuxym «. Uccnedosarnue aduabamnoco npoyecca»

Oboobwarowuii ypox no meme « OCHO8bL MEPMOOUHAMUKUY

Koumponvnas paboma

3.3 ArperaTtHbie COCTOSIHUSI

BemecTBa. ®a3oBbie nepexoanl 5/14

[Tapoo6pa3oBanue u KoHACHCaIus. Vcrapenne u KuleHue.
AOCOIIOTHAsI 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/yXa.
Haceiennsrii nap

VYV nenbHas TemnoTa napooopa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYpPbI KUTICHHSI OT JaBJICHHUSL.

Hacvlwyennvie u Henacvluyyennvle napuvl. Kauecmeennas 3a8ucumocms
NIOMHOCMUYU  OABNeHUsL HACLIWYEHHO20 Napa Om MeMnepamypol, Uux
HEe3a8UCUMOCb  OMm  00béMAa  HACLIWEeHHO20 napd. 3asucumocnmo
memnepamypbl KUNEeHUsi Om OAG1eHUs. 8

ICUOKOCTNU.

Peutenue 3a0au no meme «A6conomuas u OMHOCUMENbHAS 8lIANCHOCHIb Y

Jlabopamopnas paboma «H3yuenue c80Ucme HACbIUEHHbIX NAPO8.»

Tsépnoe Teno. Kpucramuimueckue u aMopgHbIe Tena.
AHUN30TpOIUS CBOWCTB KpUCTALIOB. JKUIKHE KPUCTAIIBI.
CoBpeMeHHbIE MaTepUabl.

[TnaBnenue n KpucTauM3auus. Y ieibHas TEeIUI0Ta MIIaBICHUs.
Cyb6numarusi. YpaBHEHHUE TEIIOBOTO OasiaHca.

/lehopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooyns
[Onea. Ilpeden ynpyeux degpopmayutl.

Tennogoe pacuiupenue s’cuokocmeti u meeépovix mei, 06vEMHOE U

Iunelinoe pacuiupenue.




AHeapmMoHU3M Mennosvlx KoieOanull Yyacmuy eujecmed KaxK NpuyUHa
MensI06020 pacuiupenust mei (Ha KauecmeeHHoM YPOGHe).

JlaGoparopas pabota «3MepeHrne OTHOCUTETLHON BIaKHOCTH
BO3/yXa.»

Jlabopatopas padora «3mepenne moays FOHra

KonTponbnas pabora

IIpeobpazosanue snepeuu 6 pazosvix nepexodax. Ypasuenue
menio6020 banawnca.

Ilosepxrnocmmnoe namsicenue. Koagpghuyuenm nosepxnocmno2o
Hamsaxcenus. KanuniapHvle s6nenus.

Koumponvnas paboma

Pasnen4 Daexkrpoaunamuka 22/55

4.19nexkTpocraruka 10/

4.1 DnexkTpuueckoe noje 25

Onektpuzanusi Tell. OJJeKTpudyeckuid 3apsan. /[IBa Buna
QJICKTPHUYCCKUX 3apsAd0B. HpOBOIIHI/IKI/I, AUBJICKTPUKU U
MOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUs 3JIEKTPUYECKOrO
3apsna. Bzaumonetictsue 3apsiioB. 3akoH Kymona. Toueunsrii
AIEKTPUUECKUN 3aps/l.

Onexrpuueckoe nose. Hanpsyk€HHOCTB 2JIEKTPUUECKOTO MOJIS.
[IpuHIUI Cynepro3uIuy JIEKTPUIECKUX rosel. JInnun
HAIpPSHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Ilone moueunoeo 3apsoa. [lone pasnomepno 3apsicennoti cghepui. Ilone
PasHO-MepHO 3apAdNCeHH020 N0 00BEMY wapa

Ilone pasnomepHo 3apsdcenHol OeckoOHeuyHOU NI0CKOCMU

Pewenue 3a0ay

Pabora cun SJICKTPOCTATHYCCKOTI'O ITOJIA. IToTenuuan. Pa3HocTh
IIOTCHIIMaJIOB

[IpoBOAHUKYN M AMDIEKTPHUKH B DIIEKTPOCTATUIECKOM IIOJIE.
JusnekTpudeckas IPOHULIAEMOCTb.




HOmthjuaﬂbHOCMb neKkmpocmamudecKkozo noJiA. Homenuuaﬂbnaﬂ
IHEp2Us 3apﬂ0a 6 dJleKmpocmamuiecKkom noJie.

Kapmumnvl 1unuti HanpajicEHHOCMU Mux noaetl U 9KeUNOMeHYUaIbHbIX
NOBEPXHOCMEll.

Oonopoonoe anekmpuueckoe noue. Cés3b HANPAICEHHOCMU NOJIA U
[paznocmu nomenyuanog 0/ S1eKmpoCmamuyecKo2o nojis (Kax
00HOPOOHO20, MAK U HEOOHPOOHO20).

OnexrpoéMkocTb. Konaencarop.

DNeKTPOEMKOCTD IJIOCKOTO KOHAEHCATOpa. JHEePrust
3apsHKEHHOI0 KOHAEHCAaTopa

Hapwmeﬂbﬁoe coeounenue KOH&@HCGmOpOG

[locredosamenvhoe coeounene KOHOeHCamopos

Jlabopamopras paboma. Pacnpedenenue paznocmu nomeHyuaios
(Hanpsdcenus) npu nocied008amelbHOM COeOUHEeHUU KOHOEHCAmopos.

JlaGoparopHas pabota «3mepeHne eKTpoEMKOCTH
KOH/IEHCATOPa.»

KOHTpOJ’IBHaH pa60Ta 10 TCMC ((3J'IeKTp0CTaTI/IKa»

O06o0maromuit ypok no reMe «JIeKTPUIeCcKoe MoJieH»

ﬂeuofceHue 3Clp}ZJfC€HHOZZ yacmuyvl 6 OOHOPOOHOM INEKMPUHECKOM NnoJle.

Pewenue 3a0ay

KonrposbHas pabota

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE:
ANIEKTPOCKOTI, AIEKTPOMETP, HIIEKTPOCTATHIECKAsI 3aIIHTA,
3a3eMJICHHE HJIEKTPOIPUOOPOB,

TexHnueckue yCTpOMCTBA W TNPAKTHYECKOE IPUMEHECHHE:
KOH/JIEHCATOP, KONMMPOBAJIbHBIN anmapar, CTpyHHbINA IPUHTED

Texuuueckue ycmpoucmea u npaKkmuieckoe npumMeHeHue. KOHOeHcamop,
KONUPOBANIbHBI annapam, CmpyuHulil npunmep, cenepamop Ban oe
I paaga.




Pewiernue 3a0au no meme « Qﬂekmputtecme noje)

Peuenue 3a0au no meme « QﬂeKmpuueCKoe nojiey

Obobwarowuii ypox no meme « eKmpuiecKoe nojey

4.2 IlocTOSTHHBIH JIEKTPHYecKHil ToK. 6/ 15

DJIEKTPUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS
3JEKTPUYECKOTO TOoKa. MicTOuHMKH TOKA.

Cuna Toka. [locrosiHHbIN TOK. Hanpsikenue.

Hanpsiorcenue U u 3/[C E

HpaxmuKyM «HUccneoosanue 3a8ucumocmu cuivl moxa om
HANPANCEHUA OJ51 IAMNbL HAKAUBAHUSL. »

HpaKml/leM «HUccneoosarnue 3asucumocmu cuivl mokda om HANPANCEHUA
0151 IAMNbL HAKATUBAHUS. »

3akoH Oma 17151 yyacTKa Lemu.

DJEKTPUIECKOE COMPOTHUBRIICHUE. 3aBUCUMOCTb COMPOTHBIICHUS
OIHOPOHOT'O IPOBOHHMKA OT €10 JUTMHBI Y TUIOIIA I TOTIEPEUHOr0
CCUCHMSI.

VY nenpHOE COMPOTHBIIEHUE BEIIECTBA.

HOCJ’ICI[OB&TGJ'ILHOG, MnapayuIeJIibHOC COCANHCHNEC ITIPOBOJIHUKOB.

CMmenianHO€ COeTUHEHHNE TPOBOJHUKOB

KOH@@HCGWZOP 6 yenu noCmosHHO20 NoKa

TexHulteCKueycmpochmea U mexHoocudecKkue npoyeccol. amnepmemp,
coJlbmmemp, peocmani, c4emdux aﬂekmpuquKoﬁ OHepcuu

Pewenue 3a0ay no meme «3axon Oma 015 yuacmka yenuy

Pabora snexTpudeckoro Toka. 3akoH Jxoyns—IJIenna.
MOUHOCTb IEKTPUYECKOTO TOKA.




OJ1C 1 BHyTpeHHEE CONPOTUBIEHNE UICTOYHUKA TOKA. 3aKOH
Oma 117151 1oaHOM (3aMKHYTOM) 3JIEKTPUUECKOM 1IETH.
KopoTtkoe 3ambIkanue.

Pacuém pazeemenénnvix snekmpuueckux yeneil. Ilpasuna Kupxeogha

Pacuém pazeemenénuvix snekmpuyeckux yenet. llpasuna Kupxeogha

Konmponvnas paboma

Toku B pa3jau4HbIX cpeaax 6/15

DneKTpoHHas MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBHUCHUMOCTD COITPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.
CBepXITpoOBOIUMOCTb.

OJeKTpuYecKuil TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX
ITy4KOB.

3asucumocms conpomusnenus Memanios om memnepamypbol.
Csepxnposooumocmo.

[Peuterue pacuemHulx 3a0a4 ¢ I8HO 3A0AHHOU U HEeI8HO 3A0AHHO
uzuueckoi MoOenvlo ¢ UCNOIL30BAHUEM OCHOBHBIX 3AKOHO8 U (hOPpMYI
1nOCMOSIHHO20 MOKA.

PeuleHue KauecmeeHHbIX 3a0a4, mpedoyiouux NPUMeHe st SHAHUU U
3aK0H08 NOCMOAHHO020 MOKA.

[TonmynipoBonHuku. CoOCTBEHHAs! ¥ IPUMECHAs! IPOBOAUMOCTD
MIOJTYTIPOBO/IHUKOB. CaoiicTBa p—~n-nepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOpAaX M paciiaBax dJIEKTPOIUTOB.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
OnexTponus.

3axonvl @apadest 0151 21eKMPOIU3A.

Jlabopamopnuas paboma: Hccrneoosanue 3asucumocmu I/C
2aIbBAHUYECKO20 JIeMeHma Om 8peMeHU NPU KOPOMKOM 3aMbIKAHUU




Texnuueckue ycmpoucmea u npaxmuieckoe npumMeHeHue. 2a3opaspsaonsie
JIaMnbl, I1eKMpPOHHO-Ty4esas mpyoxa,

DIeKTpuuecKuil TOK B razax. CaMOCTOSITEIIbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

Jlaboparopnas pabota: 3mepenune D/]C u BHyTpEeHHETO
COINPOTHUBIICHUS] HICTOYHUKA TOKA.

Jlabopamopnas paboma: Hccrnedosanue paznocmu NOMeHyuanios
MedHcOy NOOCamMU UCOYHUKA MOKA OM CUJIbL MOKA 8 Yenu.

|Paznuyunble munvi camocmosamenbHo20 pa3p;10a

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:
101YNPOBOOHUKOBbIE NPUOOPDLL. OUOO, MPAHUCMOP, POMOOUOO,
c6emoouoo0

Texnuueckue ycmpoﬁcmea U npakmu4yecKkoe npumerernue. cajib6aHuKka,
paqbuHupogaHue Medu, 6blN1A6KA AJITOMUHUA, STIEKMPOHRAS MUKDOCKONUU

KonTpoasnas padora

dusznyeckuii npakrukym 10

[ Ipaxmuxym « 3mepenue pagrnooeticmayroueli Cui npu 08udiCenul bpycka no
HAKIOHHOU NIOCKOCIU. »

[ Ipaxmuxym «Hzmepenue pagnooeticmgyioweti Cun npu 08udiCeHul OpycKa no
HAKIOHHOU NIOCKOCIU. »

[ Ipaxmuxym «Hzmepenue koa¢ghguyuenma no8epxHOCMHO20 HAMANCEHUSLY

[ Ipaxmuxym «Mzmepenue koagpuyuenma no8epXHOCMHOL0 HAMSIIHCEHUSLY

[ Ipaxmuxym «HM3mepenue koa¢hpuyuenma nosepxXHOCMHO20 HAMSICEHUS
U3 meperue abCOOMHOU 8IANCHOCMU 8030YXA U OYEHKA MACCHI NAPO8 8
nomeweHuu»

[ Ipaxmuxym «HMzmepenue koaguyuenma nosepxHocmHo20 HAMANCEHUS
H3Mmepenue abcotomHoll 61a#CHOCU 8030YXA U OYEHKA MACChbl NAPO8 &
nomeueHuu»

[ [pakmukymy» Hccredosanue cmeulanio2o coeOuHeHUs pe3ucmopos «




[Ipaxmuxym «Hccrnedosanue cMeuaniozo coeOUHeHUs pe3ucmopos «

[Ipaxmukym «Pacnpedenenue pasnocmu ROMeHyuanios (Hanpsjicenus) npu
n0ced08amenbHoOM CoeOUHeHUU KOHOEHCAMOopos8»

[ Ipaxmuxym «PacnpenejieHue pa3HOCTH OTEHIUATIOB (HANIPS:KEHUs) IPU
NMoCJIeJ0BATEIHLHOM COeJUHEHUU KOHIEHCATOPOB)




IloypouHoe niianupoBanme Kypca 11 knacca

IIporpammHoe cogep:kaHue

Paznen 1 DuekTpoamHaMuKa (npoxaoskenne) 12/28

Komn-Bo 1.1 MarnuTHoe noJie 6/15
4acoB Ha
0a3oBOM
YpOBHE
1 B3aumojelicTBue NOCTOSSHHBIX MAarHUTOB U IPOBOJHUKOB C
TOKOM. MarautHoe nose. BeKTop MarHuTHON MHAYKLUU.
IIpuHIMI Cynepno3uumy MAarHUTHBIX N0JIeH. JInnun
MarHMTHON MHIYKIUH.
1 MaruauTHoe 1oJie IPOBOIHUKA C TOKOM (IIPSIMOIO IPOBOJIHUKA,

KaTyIIKHU U KpyroBoro Butka). OneIT Opctena. Kapruna nunuit
MarHUTHOW MHAYKIIMH MOJISl TOCTOSTHHBIX MAarHUTOB.

Onpeoenenue ycio8uil RPUMEHUMOCU MOOeNU 00HOPOOHO20
MacHUmMHO20 NoJL.

Onpedenenue Hanpasienus UHOYKYUU MACHUMHO20 NOJIS NPOBOOHUKA
¢ MOKOM

(Maenumnoe none 6 sewyecmee. @eppomacHemuxu, napa- u -
OUAMACHEMUKU




Cuna Amnepa, €€ HanpaBJIEHUE U MOZYJIb.

Cuia JlopeHniia, e€ HanpaBiieHUE U MOJYJib. JIBH>KEeHME
3apsKEHHON YaCTHIIBI B OJJHOPOITHOM MarHUTHOM TIOJI€.
Pa6ota cunsl Jlopenna.

IIposedenue roceennvix usmepeHuul cunvl Amnepa, nposedeHue|
UCCe008AHUS 3A8UCUMOCTIE MeHCOY PUBUYECKUMU BeTUYUHAMU U
ONbIMO8 NO Nposepke NpPeodloNHCEeHHOU 2Unomesvl Npu U3Y4eHuu
oelicmeus NOCMOSIHHO20 MASHUMA HA PAMK) C MOKOM

ObvscHenUe 0CHOBHBIX NPUHYUNOG OeliCEUsl MEXHUUEeCKUX
ycmpoucme

Ipumepwl pewenus 3a0au no meme «Cuna Amnepay

TexHu4eckue ycTpoiucTBa U TEXHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHHUE ITOCTOSIHHBIX MAarHUTOB, 2JIEKTPOMAarHuTOB,
TECTEPMYJIbTUMETP, AIEKTPOABUraTeNb AKOOH, yCKOpUTETU
HJIEMEHTAPHBIX YACTHII.

JlaGoparopnas pabota Nel «HaGmronenue aeiictus
MarHUTHOTO TOJISt HA TOK»

Ipumepuol pewenus 3aoau no meme «Cuna Jlopenyay

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0AHHOU U HEAGHO
3a0aHHOU PUULECKOU MOOETbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mazcnummoe noney.

Pewenue kauecmesennvix 3aoay, mpedyowux npumerHeHus: SHaHuti no
meme «Maenumnoe nozney.

DJIEKTPOMATrHUTHAasI
HHAYKIust 6/13




SIBnenue >nekTpoMarHuTHOM MHAYKIMU. [I0TOK BekTOpa
MarHuTHON uHyKimu. DJ1C uHIyKnum.

3aKoH aneKTpoMaraiuTHol nHaykuu dapanes. Buxpesoe
anektpudeckoe nose. Toku Dyko.

3/IC unoykyuu 8 npoBoOHUKe, OBUNHCYUIEMCL HOCIYNAMENbHO 8
0OHOPOOHOM MACHUMHOM NOJIE.

IIpumepul peutenus 3a0a4 no meme «3aKOH INEKMPOMASHUMHOU
UHOYKYUUY

Pewenue pacuémmuwvix 3a0a4 ¢ A6HO 3A0AHHOU U HESABHO
3a0AHHOU PUUUECKOU MOOENBIO C UCNONb308AHUEM OCHOBHBIX
3aKOH08 U (hopMmy nO meme « DNEeKMPOMACHUMHASL UHOYKYUSLY.

[Ipasuino Jlenna. UanykruBaOCTh. Karymika
VWHIYKTHBHOCTH B LIETIHM ITOCTOSIHHOT'O TOKA.

SBnenue camounnaykuuu. 31C caMOMHIYKIINH.

Pewenue kauecmesennvix 361061'{, mpe6y}0u;ux NpUMEeHerUusl 3HAHULL NO
meme ((3Jl€Kmp0Ma2Hun’IHaﬂ uH()yKI/;Ll}Z)).

Aneopumm ucnonvsosanus npasuia Jlenya 0ns onpeoenenus
Hanpaenenusi Mmoka  KOHmype npu ananuze 2papuieckux u
9KCNEPUMEHMANIbHBIX 340aY

Cbopka mooenu d1eKmpomMacHUMHO20 2eHepamopa

DHeprust MarHUTHOTO MOJISI KATYIIKU C TOKOM.
OnexTpoMarautHoe nose Jlabopatopnas padora Ne2
((I/I3yquI/Ie SIBJICHUSL BHGKTpOMaFHHTHOfI HUHIAYKIUKW>

KonTponbhas pabota




Obvsichenue 0CHOBHbIX NPpUHYUNoOs oeticmeust mexHU4ecKux
yCﬂ’lpOﬁCWlG U mexrnoocudecKux npoyeccos, maxKux Kak.
MHO)/KI/;MOHHCZE nevv, cwzenoua, sawiuma om djieKmpuzayuu mei
npu 0BUDICEHUU 8 MACHUMHOM NOoJae 3eMilu.

Obobwarowe-nosmopumenvbHoe 3aHsmue no meme
«OnexmpomacHUmMHas UHOYKYUsL)

Koumponvnas paboma

Paznen?2 Koue0anus u Bosnbi 60 /24

2.1 Mexannueckue koseoanus 4-/10

Konebarensuas cucrema. CBOOOIHBIE KOJICOAHUS.

I"apmonnueckue konedanus. Kunemaruueckoe u
JMHAMUYECKOE OITMCaHKue. DHEePreTUYecKoe ONUCaHue
(3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUN ).

Bui600 ounamuueckoco onucanus capMOHUHYECKUX KOJeOAHUIL U3 UX
OHEp2eMuU4YeCKo20 U KUHemMamui1ecKkoco Onucarnusl.

Buvinyorcoennvie konebanusi. Pezonanc. Pezonanchas kpusasi.
Brusnue 3amyxanus Ha U0 pe3oHAHCHOU KPUBOIIL.
Aemoxonebanus.

Pewenue pacuémmuvix 3a0au c 16H0 3a0aHHOU U HESBHO
3a0aHHOU UULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKoH08 u hopmyn no meme «Mexanuyeckue Konedanus .

AwmrtmuTyna u haza konebanuii. CB3b aMIUTUTYIbI
KoJIe0aHUi NCXOTHON BETMUMHBI C aMILTUTYIaMHU
KoJe0aHui €€ CKOPOCTU M YCKOPEHHSI.

[Tepuon n wactoTa konebanwmii. [Teproa ManbIx cBOOOTHBIX
KoJIe0aHUI MaTeMaTHIecKoro MasiTHuKa. [lepros cBOOOHBIX
KoJIeOaHMii TPYXKMHHOTO MasTHHUKA.




Peuwenue xauecmeennvix 3aday, mpedyOuUx NPUMeHeHUsl 3HAHUL 1O
meme «Mexanuueckue KoieOanusay.

ObvscHeHue 0CHOBHBIX NPUHYUNOS 0eliCMBUS MEeXHUYECKUX
YCmMpOUCms, makux KaKk: MempoHOM, 4acbl, Kaueu, My3bIKalbHble
uHcmpymenmsl, ceticmozpag.

Jlabopamopnas paboma Ne3 « Onpedenenue ycKopenus c60000H020
naoenus npu NOMOwU MAassmHUKA

2.2 DlIeKTpOMarHUTHbIE KoJ1edaHus 6/15

Koune6arenbublii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC
Kosie0aHus B UI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

®opmyna TomcoHa.

Ces36 amnaumyowl 3apsa0a KOHOEHCamopa ¢ amnaumyoou Cubl
MoKa 8 KoebamenbHOM KOHMype

Pewenue pacuémmuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0aHHOU PUUYECKOU MOOETbIO C UCNOb308AHUEM OCHOBHBIX
3aKOH08 U hopMYT RO meme « DNeKMmpPOMACHUMHbLE
KoneObanusny

Pewenue xauecmsennuix 3adau, mpebyowux npumenenus 3HaHuil no
meme « DneKkmpomazHummbvle KoneOaHusy

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

3aTtyxaromye 1eKTpOMarHuTHbIE KosieOaHus. BbIHYKIeHHbIe
3IIEKTpOMarHuTHhIE Kojebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUUECKUX U INNEKMPOMACHUNTHBIX Konebanuil

ObwsicHeHUe OCHOBHBIX NPpUHYUNoOs oelcmeust MmexHu4ecKux
ycmpoﬁcm& maxKux Kak.: SﬂeKmpull€CKZ/lZZ 360HOK, ceHepamop
nepemMerHrnoco moka, TuHuu aﬂekmponepe()au

Onpeoenenue ycio8uti NPUMEHUMOCMU MOOENU UOeaNbHO20
KonebamenbHO20 KOHMypa




MomHoCcTh ~ MEPEMEHHOr0  TOKAa.  AMIUTUTYyIHOE U
NeiCTByIOIee 3HAYEHHE CHUJIbI TOKA W HAMpsDKEHUs MpH
pa3nuaHOil  (opMe 3aBHCHMOCTH IEPEMEHHOI'O0 TOKa OT
BpeMeHU. CUHYCOMIQJIbHBIN TEPEMEHHBIN TOK.

Uneanvubiii  Tpanchopmatop. IIpomsBoncTBo, mepemada u
notpedaeHue AIEKTPUYECKOU SHEPIUH. Kynerypa
UCIIOJIb30BAaHUS DJIEKTPOSHEPTUU B IIOBCEIHEBHOW JKU3HHU.
TexHuueckue yCTpPOHCTBA MU TEXHOJOTMYECKHE ITPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKA, IMHUU
3JeKTponepenady

Pezucmop, kondencamop u kamywxa uHOyKmueHocmu 8 yenu
CUHYCOUOATILHO20 NepemeHHo20 moka. Pezonanc mokos.
Pesonanc nanpscenuii.

Jlemoncmpayus akmueHo20, eMKOCMHO20 U UHOYKIMUBHO2O
conpomuenieHuil

Pewenue kauecmsenHnbix 361()61'{, mpe6y}0u4ux NpUMeHerus 3HAHUL NO
meme ((aﬂeKmPOMGZHMI’I’IHble KOJebanuay.

MexaHuueckne ¥ 3JIEKTPOMarHuTHbie BOJIHBI 4/10

MexaHuueckue BOJHBIL, YCIOBUSL HX pacnpOCTpaHEHHs|
[Tonepeunsle u mponoipHble BOJHBL. [lepuon, cKopocTh
pacnpocTpaHeHusi U JUIMHa BOJHBI. CBOMCTBA MEXaHHYECKHUX
BOJIH:  OTpak€HHe, [MpeJoMieHue, HHTepdepeHuus U
JUppakiys.

3BykK. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa Tona. TemOp
3ByKa. [IlymoBoOe 3arpsi3HEHNE OKPYKAIOLIEH CPEBI.

H3yuenue pacnpocmpanenusi 36yK06bIX 80IH 8 3aMKHYMOM
npocmpancmee.

Pewenue 3a0au




ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCME U MEXHOI02UHEeCKUX NPOYECCo8, MAKUX KAK:
MY3bIKAIbHbIE UHCIMPYMEHMbl, paoap, paouonpuémMHux,
menesuszop, aumenua, menegon, CBY-neusn, yrompazeykosas
OUACHOCMUKA 8 MEXHUKe U MeOUYUHe.

DJIEKTPOMarHUTHBIE BOJIHBI. Ycnosus U3JIy4ECHUS
JIEKTPOMAarHUTHBIX BOJIH. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHE, NpPEJOMIICHHE, MOoJApu3alus, UHTephepeHuus u
TUQpakiuys. B3aUMHAas OPUEHTAINS BEKTOPOB

B 3JIEKTPOMArHUTHOU BosHe. [1Ikana 351eKTpOMarHuTHBIX BOJIH.

KonTponbnas padota

Pewenue kauecmeennvix 36166111, mpe6y}0u4ux NPUMEHEHUA 3HAHUL NO
meme «Mexanuueckue u OJIEKMPOMACHUNIHbLE 60JIHbL)

Pewenue kauwecmeennvix 361()611!, mpe6yi0u;ux npumeHerus 3HAHULL NO
meme «Mexanuueckue u INIEKMPOMACHUMHblE 60JIHbL)

Yempoticmeo u npunyun pabomul npocmetiuie2o paouonpuemMHuka

2.4 Onruka 10/25

IIpssMonMHENHOE PACIIPOCTPAHEHHE CBETA B OJTHOPOIHOMN
cpene. JIyu ceera. ToueuHblli HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
ITocTpoeHne n306pakeHuil B IIIOCKOM 3epKaJe.




Habnwooenue onmuyeckux sAneHull, nposeoerue KOC8eHHbIX
usMepeHuil, UCCIe008aAHUS 3ABUCUMOCTIEN (PUBUYECKUX BETUUUH U
ONbIMOG NO NPOBEPKe NPEONONCEHHOU UNOMme3bl NPU U3y4eHuu
A6NEHUL NPENOMAEHUS C8ema HA cpaHuye pazoeia 08yx cpeo,
npelomieHuUs ceema  coouparouyet

u pacceusaroujeti IUH3AX, BOJIHOBLIX CEOUCME C8emd.

Ilocmpoenue u pacuém uzobpasxcenuil, co030a8aemvlx NIOCKUM
3epKaiom

Copepuueckue 3eprana

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHEI IpCIOMIICHUA CBCTA.
AOCOIIOTHBIHN ITOKAa3aTelIb IIpCIIOMIICHUS.

Hucnepcus cera. CiioxxHbli cocTaB Oenoro cseta. L{Ber.
IlosHOE BHyTpeHHEe oTpakeHue. [IpenesbHbIi yros MoJHoro
BHYTPEHHEI'0 OTPaXKEHUSI.

Jlabopamopnas paboma Ne4 « zmepernue noxazames
npeloMaAeHUs: CIeKaay

OmuocumenvHuli nokazamenv npenomnenus. Ilocmosncmeo
Yyacmomul céema u COOMHOUleHUe ONUH 80IH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 epanuyy pazoena 08yx
onmuueckux cpeo.

Xoo nyueiti 6 npusme.

Colwuparomue u paccenBaronye JUH3bl. TOHKas JIMH3A.
@DOKYyCHOE paCCTOSIHHE M ONITUYECKas CHUJIa TOHKOU JINH3HI.

dopmyna TOHKOH JIMH3bI. Y BEJIMYEHUE, TaBAEMOE JINH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyecko Cuivl u
GhOKYCHO20 paccmosHus cobuparowell TUH3bl»

3asucumocms Qhoxycrno2o paccmosnus MOHKOU cghepudeckoul TuH3bL
om eé 2eomempuu U OMHOCUMENLHO20 NOKA3AMes

NnpeiIOMIERUA.




Xo0 nyua, npoweduie2o U3y OO NPOU3BOTbHBIM Y2NIOM K €€
anasHotl onmuyeckou ocu. [locmpoenue uzoopaxicenuit mouxu u

ompesKa npﬂMOﬁ 6 co6upa10u;ux u pacceusarowux I1uH3ax
u ux cucmemax.

Ontuueckue npudopsl. Paspemaromnias criocooHocTs. ['11a3 kak
ONTHYECKAsi CUCTEMA.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

TexHnyeckue ycTponcTBa U TEXHOJIOTHYECKHUX ITPOLIECCHI:
OYKH, JTyTa, ePUCKoI, (hoToanmapar, MUKPOCKOII,
IIPOEKIIMOHHBIN anmnapar, IpOCBETICHUE ONTUKH,
BOJIOKOHHA$! ONTHKA, TU(PAKIIOHHAS PEILIETKA .

Hpoceemﬂeuue onmuxKu

Tlocmpoenue u pacuém uzobpasicenutl, c030a8aeMblX NIOCKUM
3epKaniom, MOHKOU JTUH3OU.

Pewenue kauecmeennvix 361061’4[, mpe6y}0u;ux NpUMeHeHUs SHAHUL
no meme «Onmuxay

Bonnosas ontuka. Mntepdepennus csera. KorepeHtHble
MCTOYHHKH. Y CIIOBUS HAOIIOJEHNSI MAKCUMYMOB 1 MUHUMYMOB
B UHTEP(PEPEHIIMOHHOIN KapTUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [Ipumeps! Ki1accuueckux MHTEp(epeHIMOHHBIX
CXEM.

Judpakus ceera. JAudpakuronHas pemerka. Y cioBue
HaOJI0ACHUS TJIaBHBIX MAKCUMYMOB IIPY Na/IEHUH
MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.
Ilonapuzanus ceera

Jlabopamopnas paboma Ne6 « U3mepenue Onunvl c8emogou 60IHbLY

ObvscHeHue ocobeHHocmel NPOMeKaHusi ONMUYECKUX s61eHULL:
unmepgepenyuu, ougpaxyuu, OUCnepcul, NOIH020 BHYMPEHHe20
OMPANCEHUSL.

Konmponvnasa paboma




Paznen 3 OcHOBBI clieHAILHOI TEOPHUH OTHOCHTEIbHOCTH 4/6

3.1 OCHOBBI CTICIUAIBHOM TEOPUH OTHOCHTEIbHOCTH 4/6

I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKU.
[TocTynarsl cienagbHON TEOPUU OTHOCUTEILHOCTH.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U
COKpAIllCHHUE JIJIMHBI.

IIpocmpancmeenno-epemennou unmepsan. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakxmuxym
Ipakmuxym
DHeprust 1 UMITYJbC PEISITUBUCTCKON YacTUllbl. CBS3b
MAaccChl C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM
YacTUIIbI. DHEPTHsl MOKOs
KonTponbnas padora
Ipakmuxym
[ Ipakmuxym

Ulabopamopnas paboma «IIposedenie KOCBEHHbIX UMEPEHUI UMNYIbCA U
OHepeuu pensmusucmekux vacmuy (no pomospaghusm mpekos 3apsaiceHHbIX
uacmuy 6 MAZHUMHOM NOJE). »




Paznen 4 KanToBas ¢pusmnka 15/25

4.1 KopnycKyJIsipHO- BOJTHOBOI1 xyaian3m 6/15

PaBHOBecHOe TemoBoe u3iydyeHue (u3nydeHue abconoTHO
yépHoro tena). ['unoresza M. Ilnanka o kBaHTax.

®DoTOHBI. DHEPrus U UMITYJIBC (DOTOHA.

3axon cmewenus Buna.

ObvscHeHUe 0CHOBHBIX NPUHYUNOB OeliICMBUSL MEXHUYECKUX
YCMpOoUcme, maxKux Kaxk: cnekmpomemp, ¢homosemenm,
Gpomooamuuk, myHHeIbHbII MUKPOCKON, COIHEYHAsl bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESABHO
3a0AHHOU PUUUECKOU MOOEIbIO C UCTIONL30BAHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Keanmoauvle saenenusy.

®dortordpdext. Onpitel A. I'. Cronerosa. 3akonsl hoTodPdexTa.

VYpasuenue Diinmteitna 1yist potodaddexra. «kKpacHas rpanuiia
dhotorddexra.

Onpedenenue ycno8uil NPUMEHUMOCMU K8AHMOBOU MOOEU C8emAl.

AHanu3z K6aHMoBbIX NPOYECCO8 € UCNONLIOBAHUEM YPABHEHUS
Duinwmerina ona homospgpexma, npunyuna coomuouteHul
neonpeodenénnocmu I etizenbepea.

Pewenue kauecmeenHblx 361@61% mpe6yrou4ux NnpUMEHeHrUus SHAHULL NO
meme «Keanmoevie s6nenusy.

JlaBieHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha
a0COJTIOTHO TMOTJIOMIAIOITYO U a0COFOTHO OTPAXKAIOIITYIO

nosepxHocTh). OnbiTel I1. H. Jlebenena.




TexHu4eckue yCTpoucTBa U TEXHOJIIOIMYECKUE ITPOLIECCHL:
CHEKTPOMETP, GOTOIIEMEHT, (POTONATUHMK, TYHHEIbHBIH
MHUKPOCKOII, COJTHEYHas 6arapes, CBETOANO.

Bonnoesuvie ceoticmea wacmuy. Boanwt 0e bpoiina. [[nuna onnst 0e
bpoiina u pazmepol ooracmu noxkanuzayuu
osuicywetics yacmuywvl. Kopnyckynsapro-6011o601 Oyanusm.

Huppaxyus snekmponoe Ha KpUcmaiiax.
Cneyughuxa usmepenutl 8 muxpomupe. CoomHouieHus.
Heonpedenénnocmetl 1 elizenbepea

Pewenue kauecmeennvix 361&611{, mpe6y;0u;ux NpUMeHeHUs SHAHULL NO
meme «Keanmosuvie si61enusy.

4.2 ®usuka aroma 4/5

OMnBITHI IO UCCIICAOBAHUIO CTpOeHHUs aTroMa. [nanerapHas
MoJieTh atoma Pesepdopaa.

[Toctynarter bopa. U3ny4uenue u nornomenne poToHOB
IIpH MIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha
JPYTOH.

AHanus K6aHmMoBbIX NPOYECCO8 HA OCHOBE NEPBO20 U BIMOPO2O
nocmynamos bopa

Ipakmuxym

Ipaxmuxym

Bunel ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa
Boiopojia. CIOHTaHHOE U BBIHYX/IEHHOE U3ITy4YeHUE
CBETA.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUUECKHUE MPOIIECCHI:
CHEKTPaJIbHBIN aHaMH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH
KOMIIBIOTEP

Ipaxmuxym




Ipaxmuxym

Jlabopamopnas paboma

4.3 ®du3nKa aTOMHOTO sIAPa U JIEMEHTAPHBIX YacTu 6/6

Hyxnonnas moaens sigpa I'elizenOepra—Banenko. 3apsij saapa.
Maccosoe uncio sapa. M3oromsl.

PagnoaktuBHOCTB. Anba-pacan. DIESKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnaj. ['amMma-u3nydenue.

Hpaxmukym
Ipakxmuxym
Pewenue 3a0au

DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHble cuibl. Jlegext

Macchl aapa. SnepHble peakuuu. JleneHue u CUHTE3 siaep

Snepuble peaktopsl. [Ipo0ieMsl yrnpaBisieMoro TepMosiIEPHOTO

CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHUSA SACPHOU

SHEPIEeTUKU.
Ipakmuxym
Ipakmuxym

Pewenue 3a0au




Meroasl perucTpaluy U UCCIEI0BAHNS JIEMEHTAPHBIX
yacTul. PyHIaMEHTAJIbHbBIE B3aUMOACUCTBUA. baproHBI,
ME30HBI U JIENITOHBI.

[Ipencrasnenue o CrangaptHoit moaenu. Kpapk-riatooHHas

Mozienb aapoHoB. Pu3uka 3a npeaenamu CTaHaapTHOW MOJEIH.

Témuas marepus u TéMHas sHeprust. EnnHcTBO Dnsndeckoit
KapTHUHBI MUpa.

Texandeckue ycTpoiCTBa M TEXHOJIOTHUECKHE ITPOIIECCHI:
I03uMeTp, Kamepa Bunbcona, siaepHslii peakTop,
TEPMOSIZICPHBIA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHast TOMOTpadust

Ipakmuxym

Ipakmuxym

Konmponvhas paboma

Pa3nen 5 DinemenThl acTpoHoMuH 1 acTpodusnkn 8/12

5.1 DneMeHThI aCTPOHOMHH U acTpodu3uku 8/12

Metoapl acTpOHOMHYECKHUX HcciaenoBannii. COBpeMEHHBIE
ONTHUYECCKHUE TEJICCKOIIBI, PaJUOTEIIECKOIbI, BHEATMOC(EepHas
aACTPOHOMHUSL.

Bun 38é3mH0T0 HeOa. CO3BE3 M, IPKHE 3BE3IBI, TUTAHETHI, UX
BUJMMOEC JIBH>KCHUE.

Omanvt pazeumus acmponomuu. Ilpuxiaonoe u
MUpPOBO33peHyecKoe sHavenue acmporomuu. Ilpumenumocms
3aKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOOBI KOCMUUECKUX
00beKmos.

Ocnognvie cozeez0uss Ceseproco nonyuapus u sipKue 36e30bl




Ponv acmpornomuu 6 cospemennoti kapmune mupa, 8
NPAKmMuyecKoll 0essmeilbHOCmU 4en08eKa u OalbHeuuem
HAYYHO-MEXHU4eCKOM pa3eumui.

CoHe4Hast cucrema.

Conarie. ComHedHast akTUBHOCTE. VicTounuk sreprun CoyTHITa 1 3BE3I.

3BE37bI, UX OCHOBHBIE XapaKTepUCTUKU. [[narpamma
«CIIEKTPaIbHBIN KJIACC — CBETUMOCTb». 3BE3/1bI [TIABHON
MI0CJIEJ0BATENFHOCTH. 3aBUCHMOCTh «Macca —

CBETUMOCTB» JUIsl 3BE3]1 TI1aBHOM MOCIEA0BATENbHOCTH. BHyTpeHHEe
CTPOEHUE 3BE3 .

Cospementvie npedcmasienus 0 NPOUCXONCOESHUU U IBOTIOYUU
Connya u 36e30.

Ipakmuxym

Ipakmuxym

COBpeMeHHI)Ie HpeIICTaBJ'IeHI/IH (0] HpOI/ICXO)KI[eHI/II/I U 3BOJIFOIINU
CoiHia ¥ 3B€31. DTallbl )KU3HU 3BE3I.

Muieunsiii [Tyts — Hama ["anakTuka. [lonoxenue u asmxenne CorHIa
B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3apsl. YEpHbie
JBIPHI B SIAPAX rajakTUK.

Obob6wWenue u cucmemamu3ayust COOEPHCaAnUsi pazoenos Kypca
«Mexanukay

0Ob0bWeHue u cucmemamu3ayust COOePAHCAHUs paz0enos Kypca
«Monexynapuas guszuxa u mepmoOUHAMUKA,

Bcenennas. Paciunpenue Beenennoii. 3akon Xa60ma. Paz6eranne
ranakTuk. Teopus bonbiioro B3peiBa. PenMKTOBOE H3IIyUECHHUE.




Kontponbhas padota.

Paznen 7 O6o6mariee nosropenne 4/15 (11 yacos -B npeabIIyuX pasaenax)

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs Pa30eios Kypca
«DneKkmpoOuHamuKay

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs pazoeios Kypca
«DneKkmpoOuHamMuKa»

Obo6wenue u cucmemamu3ayus cOOePIHCAHUs pazoeios Kypca
«Onexmpoounamuray

O0001IeHEe U CUCTeMATH3AIHsI COICPIKaHUS Pa3IeioB Kypca
«Mexanukay, «MoiiekyyspHas prU3uKa U TEPMOJINHAMUKAY,

O606H.I€HI/I€ H CUCTEMATU3alUs COACPKAHMA Pa31CJIOB Kypca
((3JI€KT’pO,Z[I/IHaMI/IKa»

Obobwenue u cucmemamusayusi COOEPACAHUS pa30eios Kypca
«Konebanus u 6onnvly

O606wenue u cucmemamu3ayus cOOePIHCAHUS Pa30eios8 Kypca
«Konebanus u 6onnoly

Obobwenue u cucmemamu3ayust COOEPHCAnUsL pa30esos Kypca
«Keanmoesas guzuxar

O06o0011eHre U CUCTeMAaTH3aIMsI COJIepP KaHus pa3/ieoB Kypca
«KBanToBas puznka»

O06o0011eHre U CUCTeMAaTH3aIMsI COIepP KaHus pa3/ieoB Kypca
«Komnebanus u BOJIHEBI»

Pezepn 0

Pe3eps 7




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBI

10 KJTACC

Kon
NpPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TMpUMEpax poib W MeCcTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOH KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH

Ioaen

10.2

Y4YuTBIBaTh IPAaHUIIBI TPUMEHEHUS H3YIEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpLHaibHas cUCTeMa OTCYETa, aOCOIIOTHO
TBEPMOE TENO, UCAIBHBIN I'a3; MOJEIH CTPOCHMS Fa30B, KUAKOCTEH U
TBEPABIX TEJI, TOUYCYHBIM DJIEKTPUYECKHU 3apsA] — IpPU PELICHUHU

(1)I/I3I/I‘IGCKI/IX 3aga4

10.3

Pacnio3naBath pusmueckue sBJICHUS (MIPOILECCHI) M OOBSICHITH X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETUYECKOH TEeopHu
CTPOEHHUSI BelIeCTBA U  JJEKTPOJUHAMUKU: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TNPSMOJIMHENHOE ABM)KEHHE, CBOOOJIHOE MaJeHHE
TEJ, JBWKEHUE TI0 OKPY)KHOCTH, WHEPIUS, B3aUMOJICHCTBHE TEII;
muddy3us, OpOyHOBCKOE JABIKEHHE, CTPOCHHE JKUAKOCTEH M
TBEPABIX TEJ, HW3MEHEHHe O00béMa Tel TpU  HarpeBaHUU
(OXJaXIeHUH), TEIUIOBOE paBHOBECHE, WCIIAPEHUE, KOHJIACHCAIHS,
IUIaBJIEHHWE, KpUCTAIM3allks, KHUIEHHE, BIIAXXHOCTh BO3/AYyXa,
MIOBBIIIEHUE JIABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJAy IapaMeTpaMH COCTOSIHMA Ta3a B H30IpoIeccax;

QJICKTpHU3anuA TCI, B3aUMOJCHCTBIE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMIKEHUE, HCIONb3ysd (hu3nyeckue
BEJIMYUHBIL: KOOPAWHATA, IIyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, HUMIYIbC Tela, KUHETHYECKas DHEPIHus,
MOTEHIMaJbHasl JHEeprus, MexaHuuyeckas paboTa, MexXxaHHuYecKas
MOIITHOCTh; TPU ONUCAHWU TPABUWIBHO TPAKTOBaTh (PU3NUECKUI
CMBIC] HCHOJB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS U EIUHUIBL,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUHUHY

C ApyrumMu BCIN4YrHaAMA

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I W TEIUIOBBIC
SABJICHUA, HUCIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: JaBJICHUC TIa3a,

TEMIIepaTypa, CpenHss KHUHETHYeCKass »JHEepPrus XaoTHYECKOro




JIBUKEHHUSI MOJIEKYJI, CpEAHEKBaJApaTU4YHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOThl, BHYTPEHHsSl OHeprus, pabora rasa,
KO3 (ULKUEHT TMOJIE3HOT0 JCHCTBUS TEIUIOBOTO JABUTaTeNsl; MpH
ONMCAaHWM  TPABWJIBHO  TPAaKTOBaTh  (U3UYECKUH  CMBICIH
WCIIONBb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U €IUHUIIbI, HAXOAWUTb
(GbopMyIibl, CBS3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIUYHMHY C

APYIruMHU BEJIMYMHAM

10.6

OnuceiBaTh HM3yYEHHBIE DJIIEKTPUYECKHE CBOICTBa BellecTBa U
JNeKTpUYECKUe sBIEHUS (TpPOIECcChl), HCMIONb3ys (u3NUEcKue
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsil,  DJIEKTPUYECKOe  IOJIe,
HaIpsHKEHHOCTh  TI0JIA, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IpHU
OMKMCAHUU TIPABHJIBHO TPAKTOBATH (PU3UYECKHUI CMBICT UCTIOIB3YEMBIX
BEJIMYMH, HMX OOO3HAUYEHHUS U €IUWHUIBL, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIME JIAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTUMH

BCIMYMHaAMH

10.7

aHAJIM3UPOBaTh (DU3MUECKUE TMPOLECCHl U  SBICHUS, HCIOIB3YS
(hu3mYecKre 3aKOHBI ¥ IPUHITUIIBI: 3aKOH BCEMHPHOTO TsAToTeHuUs, |, |1
u III 3akonsl HptoTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHUHUII CYNIEPTIOZULIMU CUII, TPUHLUII
paBHONpaBUsl HMHEPIHUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeaHeld KUHETHYECKOW JHEPIMHM TEIUIOBOTO JBMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOW TEeMITepaTypoOH, MEPBBIM 3aKOH TEPMOJIUHAMUKHU; 3aKOH
COXPAHEHUs DJIEKTPUYECKOro 3apsia, 3akoH KynoHa; npu 3ToM
pasnuyaTth CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (I‘paHI/IHLI, 06J'IaCTI/I) IMPUMECHUMOCTH

10.8

OOBACHATH OCHOBHBIE ITPUHIUIIBL JeHCTBUSA MalllvH, HpI/I60pOB 151
TCXHUYCCKHUX YCTpOﬁCTB; pa3jimiartb YCJIOBUA HX 0e301acHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHNUIO (U3UYECKUX SBJICHHM
Y TPOLIECCOB C UCIOJIB30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
pu 3ToM hopMyaHpoBaTh npodiieMy (3agady) U TMUIIOTE3Yy y4eOHOTro
OKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOJBI

10.10

OcymecTBidTh OpsIMble M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIBHBIN COCOO M3MEPEHUS U

HCIIOJIb30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpGIJ.IHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXY (PU3MUYECKHMMH BETUYMHAMU C
UCIOJIb30BaHHUEM MPSMBIX HU3MEPEHH; MPH 3TOM KOHCTPYHPOBATh

YCTaHOBKY, (UKCHPOBATh pE3yNbTaThl MOJIYyYECHHOW 3aBHCHMOCTHU




(bU3UYECKUX BEIMYMH B BUE TAOIHI] U TPa)UKOB, IETaTh BHIBOIBI IO

pE3yabTaTaM UCCICAOBAHUA

10.12

Cobmonate mpaBwiia 0e30MacHOr0 TpyAa MpU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENbCKON U MPOSKTHON AESITENFHOCTU C UCTIOIb30BAaHHEM

M3MEPUTENBbHBIX YCTPOUCTB U Ta00paTOPHOT0 000pYyAOBaHHUS

10.13

Pemate pacué€rHble 3a7auu ¢ SIBHO 3aJJaHHON (pU3MUYECKOl MOJIENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W NPUHOUIIBI; HA OCHOBC aHaAJIM3a
YCIIOBUSL 3a/lauydl  BBIOMpPATh (PU3MYECKYI0O MOJEb, BBIICTATH
¢u3nyeckre BeNUUMHBI U (HOPMYIIbl, HEOOXOUMBIE ISl €€ peleHus,
IIPOBOAUTH PACUETHI M OLIEHUBATH PEAIbHOCTD I1OJyYEHHOIO 3HAYCHHUS

(bu3MUeCcKOil BETUYHHBI

10.14

Pemlarp  kauecTBEHHbIE  3aJayu:  BBICTPAUBATH  JIOTHYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYNKIEHUI C OMOPOM HA U3YYECHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U CbI/I?»I/I‘ICCKI/Ie SABJICHU A

10.15

Hcnonp3oBare IpH pelleHUH Yy4eOHBIX 3a7ady  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTMM JJI IOMCKa, CTPYKTYpPHUPOBaHUS,
UHTEpIpETallMd U MpeACTaBlIeHUs] Y4eOHOH M Hay4yHO-HOMYJSPHOM
nH(pOpPMAIINY, TTOTYIEHHON U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHYECKU

aHAIM3UPOBATh M0IY4aeMYI0 HH()OPMALIUIO

10.16

[IpuBoUTE MpUMEPHI BKIAAa POCCUMCKUX M 3apYOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TEXHUKU U TEXHOJIOT Wit

10.17

Vcnonb30BaTh TEOpEeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM
KHU3HM Juid  oOecrieyeHMs 0€30MacHOCTH IpH OOpaleHuH ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, [UIsl COXPAaHEHHUS
3I0pOBbsI M COOJIIOJIEHHSI HOPM DKOJIOTHMYECKOTO TIIOBEACHUS B

OKpPY’KaIOILIEeH cpesie

10.18

PaboTath B rpyImime ¢ BHINOJIHEHHEM Pa3IMYHBIX COLMABHBIX poJiei,
IUTAHUPOBaTh ~ paboOTy TPYIIBbl, pPAUOHAIBHO  PaCHpeAesaTh
00s3aHHOCTH W IUJIAaHUPOBATh JESITENbHOCTh B HECTaHAAPTHBIX
CUTYalusX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXIOrO W3 YYaCTHHUKOB

IPyNIbl B pELIEHUE paccMaTpUBaeMOn MpoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax polb M MeCTO (QU3UKU B




(hopMUPOBAHUHN COBPEMEHHOM HayYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM €SI TEIbHOCTH

JrO/IeH, IETOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

VYauteiBaTh I'paHUBbI IPUMEHCHHUA U3YUYCHHBIX (bl/IBI/ILICCKI/IX MO,HCHCI;'IZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, aacpHasa MOA€JIb aTOMa, HYKJIIOHHAA

MO/IEJIb ATOMHOTO SI7Jpa MPH PELUICHUN (PU3MUECKUX 337124

11.3

Pacnio3naBate usnueckue siBIeHUS (MIPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKM UM  KBAaHTOBOM  (pu3mKwH:
AJIEKTPUYECKasl MPOBOIAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JIEUCTBMS ~ TOKA,  B3aUMOJEHMCTBUE  MarHuTOB,
JIEKTPOMArHuTHasE MHIYKLUsS, JEHCTBME MAarHUTHOIO II0Js Ha
MPOBOJHUK C TOKOM M JIBHXKYIIMKCS 3apsill, JJIEKTPOMAarHUTHBIC
Kone0aHus W BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa)KeHHe, MpelloMiieHHe, HHTepdepeHuus, Audpakuus U
NOJISIPU3ALIUS CBETA, TUCIEPCHsl CBETa, (POTORIEKTPUUECKUNA YPPEeKT
(poroaddexr), cBeTOBOE NaBICHHE, BOSHHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa aromMa BOJOpPOJA, ECTECTBEHHAas U HCKYCCTBEHHAs

PaaAuOaKTUBHOCTDb

114

OnuceiBaTh U3YyYEHHbIE CBOICTBa BeIlIECTBA (DJIEKTPUUYECKUE,
MarHuTHbIE, ONITUYECKHUE, INEKTPUUECKYIO TPOBOAMMOCTD PA3TUYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (MIPOLIECCHI), HCMOIB3Ys
¢u3nueckue BEIWYMHBL: DJIEKTPUYECKUM 3apsii, cuja TOKa,
AJIEKTPUUYECKOE  HANPSHKEHHE, DIIEKTPUUYECKOE  COIMPOTHBIICHUE,
pasHocTh noreHuanos, JJ[C, pabota Toka, HHAYKIMS MarHUTHOTO
mons, cuia Awmmepa, cuna JlopeHila, MHIYKTHBHOCTh KaTYIIKH,
OHEPTUA JJICKTPUUCCKOIO U MAarHuTHOI'O HOJ'IGI\/JI, nepuoa u 4aCtora
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsi/l M CHJjla TOKa B IpoIecce
TaQpMOHHYECKHX  JJEKTPOMArHUTHBIX  KoJjeOaHuid,  (OoKycHOe
paccTosiHue W ONTHYECKas CHJIA JIMH3BI; MPU ONMUCAHUU MPABUIHHO
TPaKTOBATh (bHSquCKHﬁ CMEBICJI HUCHOJB3YEMBIX BCJIMYHMH, HX
0003HAaYeHMUsI U EIUHMIIBI; YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIHE

JTaHHYIO (PU3UYECKYIO BEJIMUHHY C IPYTUMH BETUYNHAMU

115

OnuceiBaTh U3y4eHHbIE KBAHTOBBIE SIBJIICHUS U MTPOLIECCHI, UCTIOIb3YS
(u3nyuecKkrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusi M HMMIYIbC (OTOHA, IMEPUOJ
nojypacnaia, SHEpPrust CBSI3M ATOMHBIX SIAEp; IPU  OMHCAHUHU
MpaBWIbHO  TPAaKTOBaTh (PU3UYECKHII  CMBICI  UCHOJIb3YEMbIX
BEJIMYMH, HMX OOO3HAUYeHUs M EIUHUIIBI; YKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYI (DU3MYECKYI0 BEIHYMHY C JAPYTUMH

BCJIIMYMHaMU, BBIYUCIIATH 3HAYCHUEC (1)I/ISI/I‘ICCKOI71 BCIIMYHNHBI




11.6

Ananu3upoBaTh (PU3MYECKHE TPOLIECCHl M SBICHUSA, MCIOJB3Ys
¢usnyeckue 3aKkOHbl M OpUHOMNBL  3akoH OMa, 3aKOHBI
[I0CJIEIOBATENbHOIO U IAapaJlJIIbHOTO COEIMHEHMs NPOBOIHUKOB,
3aKkoH Jlxxoyia — JleHna, 3aKk0H 2JIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO pacIIPOCTPAHEHNUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl  INPEJIOMJICHMsST CBETa, YypaBHEHHWE OWHIITEHHA A7
¢doroadexra, 3aKOH COXpaHEHHUsS DSHEPruM, 3aKOH COXPAHEHMS
UMIIY/IbCa, 3aKOH COXPAHEHMs DIIEKTPUYECKOrO 3apsAja, 3aKoH
COXPaHEHMs  MacCcOBOIO  4ucia, mnocryiaarsl  bopa, 3akoH
paZMOAKTUBHOTO pacmaja; Ipu 3TOM pa3inyaTh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €0 MaTEMaTHUECKOE BBIPAXKEHHUE U YCIOBHS

(rpanubl, 006J1aCTH) MPUMEHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUC BCKTOpa HWHAYKIWW MArbvuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl Jlopenna

11.8

Ctpoutrb ¥ OIKCHIBaTh HM300paXEHHE, CO3/1aBAEMOE  ILJIOCKUM

3€pKaJIOM, TOHKOM JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (DU3HUYCSCKUX SBIICHHIMA
Y TIPOIECCOB C UCIOJIB30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEPECHHUI;
pH 3ToM (HOpMyIHUpOBaTh MpodiemMy (3a1ady) U THIOTE3y y4eOHOro
JKCIIEPUMEHTa,  COOUpaTh  YCTAHOBKY U3  TMPEATIOKEHHOTO

000py0BaHusl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcyiecTBisATh OpsIMblE U KOCBEHHbIE WM3MEPEHUS (PU3HUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIBHBIN COCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHHIC METOAbI OLICHKH HOFpGH.IHOCTCfI H3MepeHHI>i

1111

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIHMYHUH C UCIIOIH30BAHUEM
NpSIMBIX M3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(GbuKCUpOBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKHX
BEJIMYUH B BUJIC TAOJIUII ¥ TPAQUKOB, JI€JIaTh BEIBOJBI MO PE3yJIbTaTaM

HUCCICAOBaHUsA

11.12

Cobmonate mpaBwiia 0Oe30macHOro TpyJda TMpU  MPOBEIECHUU
UCCIIEIOBAaHUM B paMKax Yy4eOHOTro OJKCIepUMEHTa, y4yeOHo-
UCCIIEI0BATENBCKON M MIPOEKTHOM JIEATEIbHOCTH C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTOPHOTO 000pYIOBaHUS

11.13

Pemate pacuérHblie 3a1aun ¢ SIBHO 3a1aHHONM (PU3UIECKON MOJIENBIO,
UCTIONB3ysl (hU3MUYECKUe 3aKOHBI M TPHHIIMIEL, HA OCHOBE aHAaIHM3a
YCIOBHSI  3a7auydl  BHIOMpaTh (PU3HYECKYI0 MOJETh, BBIICIATH
¢uznyeckrue BeIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE ISl €€ pereHHs,
MIPOBOAUTH PACUETHI M OLIEHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAYCHHUS

(hU3UIECKOI BETTMUIUHBI

11.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpauBaTh JIOTUYECCKH




HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUMN C OTIOPON Ha U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/IBI/ILIGCKI/IC SIBJICHUSA

11.15

Hcnonb3oBaTh mpu pemieHHH Yy4eOHBIX 3ajjad  COBpPEMEHHbBIE
nH(OPMALIMOHHBIE TEXHOJIOTUU MJIi TIOUCKA, CTPYKTYpUPOBAHUA,
UHTEpPIpETAllMM U MPeACTaBICHUs] Y4eOHOM M Hay4yHO-TIOMYJSPHOU
nH(pOpMAINY, TTIOTYYEHHON U3 Pa3IMYHBbIX HCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATH OJTy4aeMyt0 HHPOPMALIKIO

11.16

OOBSCHATH MPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nnuyarh YCIOBUS MX OE30MaCHOrO HCIIOJIb30BAaHHS B

HOBCC,I[HGBHOI;‘I KHN3HU

11.17

[IpuBoaUTE MpUMEPHI BKIAAa POCCUMCKUX M 3apYOECKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE ITPOLIECCOB OKPYKAIOILETo

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Wit

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOU
KU3HU g o0ecriedeHusi O€30MacCHOCTH TMpu  oOpamieHuu ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMHU, IS COXPaHEHHS
3I0POBbsI U COOJIFOJICHHUSI HOPM DKOJOTHYECKOTO TIOBEIACHUS B

OKpY>Karolleu cpefie

11.19

PaboTath B rpyIme ¢ BBIOJIHEHHEM Pa3IMYHBIX COIHATBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIpPyHIbl, palMOHAIBHO  PACHpPENENsTh
0053aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsIX, aJCKBATHO OLICHMBATh BKJIAJ KaXXIOrO0 M3 YYACTHHUKOB

IpYIIBI B peIlICHUE paccMaTpuBaeMoil mpoOsieMbl

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon Koz nposepsievoro IIpoBepsiemMble 3JIEMEHTBI COAEPKAHUA
pasaena 3JIeMeHTa
OU3NKA 1 METO/IbIl HAYYHOI'O ITO3HAHM A
®usuka — Hayka o mpupoze. Hayunble meromsl
IIO3HAHUs OKPYXKaroLIEro MHpa. Poinb
t JKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE ITO3HAHUS
! MPUPOABI. DKCIIEPUMEHT B (PU3HKE
MogenupoBanue  (U3UYECKHX  SBICHUA U
1.2 npoueccoB. Hayunele runoressl. Pusnueckue

3aKOHBl W TeOopuu. ['paHUIIBI MPUMEHUMOCTH




¢u3MUeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBUSL.
Pore u wmecro ¢usukun B (POpMHpPOBAHUU
COBPEMCHHOW HAay4yHOH KapTUHBI MHUpaA, B

MPAKTUYECKOU JEATEIbHOCTH JIFOIEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHndeckoe JABHXXCHUC. OTHOCUTEIHLHOCTD
MEXAaHHUYCCKOT'O JIBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1.2

[lepemerienue, cKOpocTh (CpeiHss CKOPOCTb,
MIHOBEHHAas CKOPOCTb) u YCKOpEHUE
MaTepuaibHOW TOYKH, HMX TPOEKIUU HA OCH
cucteMbl KoopauHat. ClokeHHne epeMeieHIi u

CJIOKCHHC CKOpOCTCﬁ

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IpSMOJIMHEIHOE JIBIDKEHUE. I'paduku
3aBUCHUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TMEepeMEeleHUs] MaTepHallbHOM TOYKH OT

BpEMEHU

2.14

CBo0OosHOE masieHne. Y CKOpeHHe CBOOOTHOTO

naaeHus

2.1.5

KpuBonuneiinoe JIBJKECHHUE. PaBHOMepHOE
JIBM)KEHUE MaTEPUATIbHONW TOYKHU MO OKPYKHOCTH.
YrioBast CKOpOCTh, JIMHENHAs CKOPOCTh. [lepuoa u

gactoTa. LIeHTpocTpeMHTeIbHOE YCKOpEHNEe

2.1.6

TexHu4eckue ycTpoucTBa: CIuIOMETD, ABUKCHHE

CHapsA 0B, HCIIHBIC U pCMCHHBIC ICPCAavIn

2.1.7

[IpakTuyeckue padboThl. M3mepeHre MrHOBEHHOM
ckopocTh. MccienoBaHue COOTHOILLIEHHS MEXKIY
My TSMH, POV ICHHBIMU TEJIOM 3a
MIOCJIEIOBATEIILHBIC paBHBIE IIPOMEXKYTKH
BPEMEHH IIpU PABHOYCKOPEHHOM [BUJKEHHUHU C
HavyaJbHOM CKOPOCTBIO, PaBHOM HyIt0. M3yuenue
JBU>KEHUS 1IaPUKA B BA3KOM KUIKOCTH. M3yueHune

JBHOXKCHUA TECJIA, 6pOH_ICHHOFO TFOPU30HTAJIBHO

2.2

JUHAMMUMKA

2.2.1

[Tpunmun otHocutTenbHOCTH ["anmuies. [lepBbiit




3akoH Hprotona. MHepuuanbHble  CHCTEMBI

oTcuyéra

2.2.2

Macca tena. Cuna. [IpuHumn cynepnosuuuu cui

2.2.3

Bropoii 3akon HeroTOHA [71s1 MaTepUaIbHOU TOYKHU
B nHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HrroToHA JJI1 MaTCpHUAJIbHBIX TOUCK

224

3aKoH BCEeMHUPHOTO TiAroTeHus. Cuia TKECTH.

HepBa;I KOCMHUYECKasd CKOPOCTb. Bec tema

2.2.5

Cuuta ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUS U cHjia TpeHus nokos. Koappuuuent
TPCHUA. Cuia COIIPOTUBJICHUA IIPpU ABUKCHUU

TCJIa B )KMAKOCTH UJIM Ia3c

2.2.7

HOCTYHaTCJH)HOG U BpalaTrCjibHOC ABUKCHUC

a0COJIIOTHO TBEPJIOTO TeNa

2.2.8

MoMEHT CcHABI OTHOCHTEIBHO OCH BpaliCHU.
[iiewo cuitbl. Y cnoBust paBHOBECHS TBEPAOTO Tela
B UCO

2.2.9

TexHuueckue yCTpOﬁCTBaZ INOAIIUITHHUKH,

ABWKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckue pabGoTel. M3ydeHue ABMKEHUSA
Opycka Mo HaKJIOHHOM IUIOCKOCTH TOJ IeHCTBUEM
HECKOJIbKUX cwil. MiccnenoBaHue 3aBUCUMOCTH CHJT
YOPYTrOCTH, BO3HHUKAIUX B JIehopMUPYEMOit
MIPY>XUHE U PE3MHOBOM 00pasIle, OT BETHUHUHBI HX
negopmanuu. HccnenoBanue YCJIOBHIA
paBHOBECHS TBEPAOrO TEJIA, MMEIOLIErO0 OCh

BpaIllCHUS

2.3

3AKOHbBI COXPAHEHNMA B MEXAHUKE

23.1

NMiynbc  MaTepuaJlbHOM  TOYKH,  CHUCTEMBI
MaTepUANBHBIX  TOYeK. MMmynsC cwibl U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umiynbca B MCO. PeaktuBHoe

JIBUKEHHE

2.3.3

Pabota cuisl

234

MormHocTh cUibl




Kunernueckass sHeprusi maTepuaibHOM TOYKH.

233 Teopema 0 KHHETUYECKOM SHEPTUU
[TorenumansHas JHEpPIruUs. [TorenumansHas
236 SHEeprus ymnpyro JIe(pOpMHPOBAHHOM MPY>KUHBI.
- [lorenuunansHas JHEPrus Tena BOJIU3U
IIOBEPXHOCTH 3eMIIU
[loreHuunaneHple M HENOTEHUHUAIbHBIC  CHUJIBL.
937 CBsa3p  paboOThl  HEMOTEHUUAIBHBIX  CHII  C
o U3MEHEHUEM MEXaHUYECKOH DHEPIHMH CHCTEMBI
TeJN. 3aKOH COXPaHEHMsI MEXaHUYECKOW DHEPTUU
2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: [IBUKEHUE PAaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBII TUCTOJIET
[Ipaktnueckne  pabotel.  M3ydyeHue  cBs3u
2310 CKOpOCTEH  Tel  Ipu  HEYNpyroMm  ynuape.

Hccnenosanue cBsizu pa6OTbI CHJIBI C ©IBMCHCHHECM

MEXaHUYEeCKOMH OHCPI'uM TCJIa

MOJIEKVIJIAAPHAS ®U3UKA 1 TEPMOAMHAMUMKA

3.1

OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPHUU

311

OcHOBHEIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. BpoyHOBCKOE JBHYKEHUE.
Huddysus. Xapakrep JIBUKEHUS u

BSaHMOHCﬁCTBHﬂ qacTull BEIICCTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKHJIKOCTEH M TBEPIBIX
TeJl U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE

ITHUX MOJIeNeH

3.13

Macca  monekyn.  KonuyectBo — BemiecTsa.

[TocTostnuas ABoraapo

3.14

TenoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remnepatyp Llenbcns

3.15

MOIIGJIB NACAJIbHOTO Ira3sa. OcHoBHOE YpaBHCHHUC
MOJ'IeKy.]'IHpHO-KI/IHCTI/IquKOI\/’I TECOPHUU UACATBHOI'O

ra3a

3.1.6

AbGcomoTHast Temreparypa Kak Mepa CpeaHei
KMHETUYECKOM DSHEPruu TEIJIOBOTO JIBHKEHMS

yactuil rasa. [lIkamna remnepatyp KenbBuna




3.1.7

Vpasnenue Kianeiipona — MeHneneeBa. 3akoH

JlanpToHa

3.1.8

I"a30BbIe 3aK0HBI. M30mponieccsl B UI€aIbHOM Ira3e
C TMIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,

n30xopa, u3odapa

3.1.9

TexHUYECKUE yCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckne paboTel. M3mepenue macchbl
BO3/lyXa B KIJIAcCHOM KoMmHare. lccienoBaHue

3aBUCUMOCTH MCXKAY IapaMETpaMu COCTOSAHUA

Pa3pEeIKECHHOI'0 ra3a

3.2

OCHOBbI TEPMO/IJMHAMUKA

3.2.1

TCpMO,Z[I/IHaMI/I‘ICCKaH cucremMa. BHYTpeHHSIH
OHCPIruAa TCpMOHHHaMH‘IeCKOﬁ CHUCTCMbI n

CITI0COOBI €€ N3MEHEHU

3.2.2

KonunuectBo TemnoTsl U paborta. BHyTpeHHss

OHCPIUA OJHOATOMHOI'O MACAJILHOIO Ira3a

3.2.3

Bunel TEeIIoNepeIavuu: TETIONPOBOIHOCTD,
KOHBEKLIUS, U3JIydeHHe. TermnoéMKOCTh Tena.
VneapHas TEINIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCIIOIIEpEaAiC

3.24

[lepBrlii 3ak0H TepMmoauHaMuku. lIpumeHnenue
MEPBOr0 3aKOHA TEPMOJIMHAMHUKH K H30IIPOLIECCAM.

I'paduueckas uHTepnpeTanus paboTh ra3a

3.25

TeroBble  MamuHbl.  [IpuHoMnel  nencTBus
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUM B
TEIIOBbIX MammHax. Kosddumment mnonezHoro
nevicteust (manee — KIIJ[) TemioBoi MammHEIL.

uxn Kapno u ero KII{

3.2.6

Bropoii 3akon Tepmoaunamuku. Heobparumocthb
MPOLECCOB B MNpupoae. TennoBble IBUTATEIU.

OKOJIOTUUECKHE HpO6HCMBI TCIIJIOOHCPICTUKHA

3.2.7

TexHuueckue YCTpOKCTBA: JIBUTaTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOJUIBHUK,

KOHJIULIMOHEP

3.2.8

[Ipaktuyeckue paboTel. M3mepeHue ynaenbHOM

TEIIOEMKOCTH




AT'PEI'ATHBIE COCTOSHNA BEIECBA. ®A30BbBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vcmapenue u

33.1 KUIIEHWEe. YJenbHas TemoTa HapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJICHUS
33 AOGconmtoTHasT M OTHOCUTENbHAs  BJIAKHOCTh
o Bo3ayxa. Hacelennsiii nap
Teépnoe Teno. Kpucrammmueckue u amopdHsie
3.3.3 Tena.  AHH3OTPOIUS  CBOWCTB  KPHUCTAJIOB.
23 Kunkue kpucramisl. CoBpeMeHHbIE MaTEpUaIbl
. 334 [InaBnenue u kpuctauM3anus. Y JejibHas TEIoTa
- riaBieHus. Cyonumanys
3.35 YpaBHeHHE TEIIOBOro OanaHca
TexHuueckue  ycTpoWCTBa:  THUTPOMETp U
336 HICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
- IOJIyYEHUSI COBPEMEHHBIX MAaTepualoB, B TOM
quciie HAHOMAaTePHaJIOB, U HAHOTEXHOJIOTHU
[Ipaktuueckue pabotbl. M3MepeHue BIaKHOCTU
3.3.7
BO3/lyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATHUKA
411 DnekTpuzanus Tel. DJeKTpudecKkuil 3apsan. Jlpa
o BUJIa 2JIEKTPUUYECKUX 3apsi/IOB
412 [IpoBOgHMKY, TUIEKTPUKHU U MOITYIPOBOJHUKHI
413 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia
414 Bsaumoneiictsue 3apsaaos. 3akoH Kynona
DneKTpuiecKkoe ToJIe. Hampsk€HHOCTD
415 3JEKTpUYECKOro nojs. [IpuHuun cyneprnosunuu.
4.1 JInHuK HaNPsHKEHHOCTH ANEKTPUYECKOTO MO
416 PaGora  cunm 2IEKTPOCTATHUECKOTO  IOJIS.
o ITorenmman. Pa3HOCTH MOTEHITNATOB
[IpoBOAHWKN W JAWDIIEKTPUKUB MOCTOSHHOM
4.1.7 3IEKTPUYECKOM ToJie. Jusnextpuyeckas
MIPOHULIAEMOCTh
DnekTpoéMKocTh. KoHzieHcaTtop. DIeKTpoEMKOCTh
418 IJIOCKOTO KOHJEHCATopa. DHEPrusl 3apsyKEHHOI'O

KOHJACHCAaTOopa




TexHnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

QJICKTPpOMCTP, QJICKTPOCTATUYICCKAA 3aiiura,

41.9
3a3eMJIGHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTED

4110 [IpakTuyeckue paboTEI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOpa

4.2

IIOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

421

Vcnosus CYIIECTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HUcrounukn Ttoka. Cuma

ToKa. IIOCTOSIHHBII TOK

422

Hanpsiokenue. 3akon Oma 715 y4acTka 1enu

423

9JI€KTpI/I‘ICCKOC COIIPOTHUBJICHHUC. Y nenpHOE

COITPOTUBJICHUEC BCIICCTBA

424

HOCJ’IC,Z[OB&TCJ'ILHOG, mapaajicjibHOC, CMCIIaHHOC

COCAUMHCHUEC IIPOBOJIHUKOB

4.2.5

Pabora snexrpuyeckoro toka. 3akoH Jxoyms —

Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (manee — DIJC) wu
BHYTPEHHEE CONPOTHBIICHUE WCTOYHUKA TOKA.
3akon Owma ang  modaHOW  (3aMKHYTONN)

anexkTpuuecko nenu. Koporkoe 3ambikanue

428

9J'IeKTp0HH3.$I MMpOBOANMOCTD TBépI[I)IX MCTaJIJIOB.
3aBHCUMOCTD COIIPOTUBJICHUSA MCTaJIlIOB oT

TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

429

Onexktpuueckuii TOok B Bakyyme. (CBoiicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBonnuku. CoOcTBEHHass M MpHUMEcCHas
MIPOBOJIMMOCTB ITOJIYIPOBOJHUKOB. CBOMCTBA P-N

nepexoja. [loxynpoBoaHUKOBBIE TPUOOPEI

4211

QHGKTpI/I‘-ICCKI/II\/II TOK B QJICKTPOJINTAX.

3HCKTp0JII/ITI/I‘-ICCKa}I JUcCCcolranus. 3J'ICKTpO.III/I3

4.2.12

DIIEKTpUYECKUH TOK B razax. CaMmoCTOSITEIbHBIN 1
HECAMOCTOSTENbHBIA pa3psiA. PasziuyHble TUIIBI

CaMOCTOATENIBHOTO pazpsaa. Mosnuus. [nazma

4.2.13

Texauueckue YCTpOWMCTBA: amIiepMeTp,




BOJIETMETP, peocTar, UCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE pudOpHI,
JNIEKTPOOCBETUTENFHBIE  MPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN TUO0JI, TEPMUCTOPHI U
(dboTope3nucTopbl,  MOJYNPOBOJHUKOBBIA  THOJ,

raJlbBaHHKa

4.2.14

[IpakTuueckue pabotThl. M3yueHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wucTtoyHuka TOKa H  €rO
BHYTPEHHETO  comnpoTuBlicHHWs.  HabOmoneHue

QJICKTPOJIKU3a

11 KJIACC

Kon
pa3neia

Koanposepsiemoro 3jiemeHTa

HpOBepHeMI)Ie JIEMEHTHI COACPKAHUSA

4

OJIEKTPOJJUHAMUKA

MAT'HUTHOE ITOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIA

43.1

IlocTtosunple  marguTel.  B3amMopenctsue

IMOCTOAHHBIX MarHuTOB

432

MarnutHoe  mosie.  Bexktop = MarHuTHOH
uHAyKIMU. [lpuHoun cynepno3unuu. JIuaum
MarHuTHOM  wHAyKUMd. Kaptuna  nuHMA
MAarHUTHOM WHAYKUMU TOJS  MOCTOSTHHBIX

MAar"gmTOB

4.3

4.3.3

MarsutHoe 1TOJ€ MPOBOJHHMKA C  TOKOM.
KaptuHa nuHMil 1oNs JJIMHHOTO MPAMOIO
MPOBOJIHMKA M  3aMKHYTOTO  KOJBIIEBOTO
MPOBOJHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BsaumopeiicTBue NPOBOJAHHUKOB C

TOKOM

434

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOAynab M HalpaBJCHHUE.
JIBrkeHue 3apsHKEHHOU YaCTULIbI B
OJTHOPOJTHOM MarHuTHOM ToJje. PaboTa cuibl

Jlopenia

4.3.6

SIBrieHME AEKTPOMArHUTHON UHTYKIIUH




4.3.7 IToTok BeKTOpa MarHUTHOM UHIYKIIUU
OJIC wHAyKuuu. 3aKOH SJIEKTPOMArHUTHOMU
438 uHaykuuu apanes
BuxpeBoe  snekrpuueckoe  mone.  DMC
UHAYKIUH B T[POBOJHHUKE, JIBUXKYIIEMCS
439 MOCTYMATebHO B OJHOPOAHOM MAarHUTHOM
1oJje
4.3.10 [IpaBuso Jlenna
NunyktuBHOCTB.  fIBIEHME CaMOMHIYKLHH.
4311
OJIC camOMHAYKIUU
4.3.12 OHeprus MarHuTHOTO NOJIS KaTYIIKH C TOKOM
4.3.13 DJEKTPOMarHUTHOE I0JIe
Texuuueckue YCTPOMCTBA: MOCTOSIHHBIE
MarHuThl, JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
43.14 YCKOPUTENH AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb
[TpakTudeckue padoThl. I3ydeHne MarHuTHOTO
nojsl Karymkud ¢ TokoM. MccnenoBanue
4.3.15 JIECTBHSI TIOCTOSSHHOI'O MAarHWTa Ha PaMKy ¢

TOKOM. HcciaenoBanue SIBJICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarensHas cucTeMa. CBo0OOIHBIE
KoJeOanus. I"apmonnueckue KoJeOanusl.
Ilepuon, wacrota, ammuuTyga u  ¢aza

KoJIeOaHui

512

[IpyxuHHBIM  MasgTHUK. MaremMaTH4ecKui

MasiTHUK

5.13

ypaBHCHI/Ie TFapMOHUYCCKUX KOJIcOaHHIA.
Kunemarnueckoe u JUHAMHUYCCKOE OIMMCAaHHC

KOJIEOATEIILHOTO JIBUKEHUSA

.14

[IpeBpaimenue SHEPTHH MPH TaPMOHHYECKHX
konebanuax. CBA3b aMIUIUTYIBl KoJeOaHUi
UCXOMHOM  BENMYMHBI €  aMIUIMTyJaMU

KosieOaHH €€ CKOPOCTH U YCKOPEHHSI




5.15

KoneobarensHeli KOHTYP. CBoOoaHbIe
BHCKTpOMaFHI/ITHbIC KOHCGaHI/IH B HUIACAJIBHOM
KOJICOATCIIbBHOM KOHTYpEe. AHAJIOTHS MEXIY
MCXAHUYCCKUMHU nu 3JICKTpOMaI‘HI/ITHbIMI/I

kosebanmsimu. @opmyna Tomcona

5.16

3aKoH COXpaHCHHUA OHEPIMHM B HACAIIBHOM

K0JIeOaTeIbHOM KOHTYpE

5.1.7

BoiHyX/1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancuas KpuBasi.
BoinyxaeHubie AJIEKTPOMArHUTHBIC

KOJIEOAHUS.

5.18

IlepemennbIit TOK. CuHycouanbHbIN

HepeMeHHHﬁ TOK.

5.19

MOHIHOCTL MNEPEMCHHOT'O TOKaA. AMHJII/ITYI[HOC
n HeﬁCTBYIOHlCe 3HA4YCHUC CHJIBI TOKa H

HaIlps>)KCHUA

5.1.10

Tpancopmarop. IIpousBoacTBo, nepenaya u
norpebieHue INEKTPUIECKOU SHEPTHH.
DKOJIOTUYECKHE PHUCKH MpU IPOU3BOJCTBE
3IEKTPUUECKOMN SHEPTUH. KynbTypa
WCIOJIb30BAHUS ANEKTPOIHEPTUU B

MOBCEIHEBHOU KU3HUA

5.1.11

Texnuueckue  ycTpoiicTBa:  celicMorpad,
IEKTPUYECKHUH 3BOHOK, JIMHUH

QJICKTpoICpcaayd

5.1.12

[IpakTrueckue paboTHI. UccnenoBanne
3aBUCHMOCTH TE€pUOJIa MAaJbIX KOJICOaHHIA
rpy3a Ha HUTHU OT JJIMHBI HUTHU U MACCHI rpysa.
HccnenoBanue nepeMeHHOro0 TOKa B LENHU M3
MOCJICAOBATCIIBHO COETUHEHHBIX

KOHACHCATOpA, KaTyIIKHU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHHUS. [Tepuon. CxopocTh
>21 pacpocTpaHeHUS 51 JUIHA BOJIHEL
[Tonepeunsle ¥ MPOAOIbHBIE BOTHBI
5.2.2 #HHPar##H#  Wareppepenuua n  audpakums




MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

OneKTpOMarHuTHbHIE BOJIHBI. VYcnoBus
U3ITy4EHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauusa BekropoB E, B u v B

3HCKTpOMaFHPITHOI>'I BOJIHC B BAKYyM€

5.2.5

CoiicTBa JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHE, TMpEJOMIICHHE, MOJSIpU3aNus,
mudpakuus,  uHTepdepeHmus.  CKopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana 3JICKTPOMAarHUTHBIX BOJIH.
[IpumeHeHre  SIEKTPOMAarHUTHBIX BOJIH B

TEXHHKE U ObITY

5.2.7

HpI/IHHI/IHI)I paanocCBiA3n n  TCICBUACHUA.
P aJIWOJIOKaI M. :‘)J'IGKTpOMaFHI/ITHOC

3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

5.2.8

TexHudeckue  yCTpPOWMCTBA:  MY3BIKAJIBHBIE
MHCTPYMEHTHI, YJIbTPa3ByKOBasl AMArHOCTUKA B
TEXHUKE U MEJULMHE, pajap, paIluONpUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

531

[IpsimonuHEtHOE pacnpoCTpaHEHHUE CBETA B

OJHOpPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.

INoctpoenne n300paXkeHHil B IIIOCKOM 3epKajie

5.3.3

HpeJ'IOMJICHI/Ie CBeTa. 3aKOHBI MpCIIOMJICHHS CBCTA.

AOCOIOTHBIN MTOKa3aTeNb NPEIoOMIICHHUS

5.34

[lonnoe BHyTpeHHee oTpakeHue. IIpenenbHbIi

YI'oJI OJIHOT'O BHYTPCHHET'O OTPaKCHUA

535

Hucnepcusi cBeta. CloXHBIN cocTaB 0enoro

ceera. LlBer

5.3.6

CoOwuparoliue ¥ pacCeWBAIONINE  JTMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKasl Cuiia TOHKOW JuH3bL. [locTtpoenue

n300pakeHUI B coOuparommx "




pacceuBaronux JiiH3ax. Popmyna TOHKOM

JINH3EL. Y BEIUUCHHE, TaBaeMOE JTUH30HM

5.3.7

IIpenensl TNPUMEHMMOCTH  I'€OMETPUYECKOMN

OIITUKH

5.3.8

Hutepdepennus CBeTa. Korepentnsie
UCTOYHUKH. YcnoBus HaOMIOICHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTep()EepPEHIIMOHHON  KapTHHE OT  JABYX

CI/IH(ba3HbIX KOTCPCHTHBIX UICTOYHUKOB

5.3.9

Hudpaxus ceera. JudpakunonHas pemeérka.
VYcnoBrue HaOMIOJEHUS TIaBHBIX MAKCUMYMOB
IpY NaJCeHUM MOHOXPOMAaTHYECKOTO CBETa Ha

TU(GPAKIUOHHYIO PEILIETKY

5.3.10

[Tonspuszanus ceera

5311

TexHudyeckue  yCTpOMCTBA:  OYKH, JIyIa,
¢doroanmapar,  TPOSKIMOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,

nudpaKMoOHHas peréTKa, HOSIPOUT

5.3.12

IIpaxkTrueckue paboThI. N3mepenune
nokasarenst npenomsieHus.  MccienoBanue
CBOICTB M300pakeHuH B inH3ax. HaOmronenue

AUCIICPCHUHU CBCTA

OJIEMEHTGI CITELTMA

JIHOU TEOPHMU OTHOCUTEJIbBHOCTH

6.1

I'pauiel  OPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKHU. IToctynarst TEOpUU
OTHOCHUTEJIBHOCTH: HMHBApHAHTHOCTh MOJYJIS
CKOPOCTH CBE€Ta B  BaKyyMme, [PUHIUI

OTHOCHUTEJIHLHOCTHA DHUHIIITEHHA

6.2

OTHOCHTEIHLHOCTD OJHOBPEMCHHOCTH.

3ameyieHre BpEMEHHU U COKpAIEHUE JJTHHBI

6.3

3HCpI‘I/I}I " UMITYJIBC CBO6OI[HOI71 JaCTHUIIbI

6.4

CBs3b  Macchl C DJHEpruedl U UMIYIbCOM
CBOOOIHOI YaCTHUILBL DHeprus [IOKOSI

CcBOOOIHOM 4aCTHIIEI

KB

AHTOBA ®U3NKA

7.1

BJIEMEHTbI KBAHTOBO! OIITUKU




711

®otonbsl. ®opmyna Ilnanka cBsi3M >HEPrUU
¢oToHa C ero yacToTON. DHEPrusi U UMITYJIBC

¢dorona

7.1.2

OtkpeiTie u wuccnenoBanue Gotodrddexra.

Omnpitel A.I'. CroneroBa. 3akonsl poToadderra

7.13

VYpaBuenue OiHIITeHHA 1151 (oTodDDEKTa.

«Kpacnas rpanuna» ¢poroaddekra

714

Janenue cBera. OnbiTel I1.H. JleGenena

7.1.5

XHUMHYECKOE NEUCTBUE CBETA

7.1.6

Texauyeckue  ycTpoiicTBa:  (POTOIIIEMEHT,

(I)OTOI[B.T‘II/IK, COJIHCYHaA 6aTape$[, CBCTOOUO

7.2

TPOEHUE ATOMA

721

Monens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCIIEIOBAaHUIO CTPOEHMSI aToMa.

[Inanerapnas moaens aroma

7.2.2

[Toctynatel bopa. M3nydeHne u morjiomieHue
(OTOHOB TIpH MIEPEX0/Ie AaTOMA C OTHOTO YPOBHSI
SHepruu Ha apyroil. Bunbel cnektpoB. CrekTp

ypOBHGfI 9HEPIUU aTOMa BOAOPOda

7.2.3

BomHoBBIE cBoiicTBa uyacTtun. BoiHBI e
bpoina. KopryckynsipHO-BOTHOBOM yaau3M.

Judpaxius 371€eKTPOHOB Ha KpUCTAILIAX

724

CnoHTaHHOE H® BBIHY>KZICHHOC HU3JIyUCHHC.

VY CcTpoiCcTBO ¥ MPUHILIKIT pabOTHI Jiazepa

7.2.5

TexHuyeckue  yCTpPOWCTBA:  CIEKTPAJIbHBIN
aHanmu3 (CMEKTPOCKOM), Ja3ep, KBaHTOBBIMA

KOMIIBIOTEP

7.2.6

[IpakTuyeckue paloThI. Habmonenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl H3.6J'IIOI[CHI/ISI )51 perucrpanuun

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE pPaaOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuio  cocTtaBa
pannoakTUBHOTO M3nydeHus. CBolicTBa anbda-,

Oera-, raMMa-u3aydeHUs. Bausuue




PaaAnOaKTUBHOCTHU HA KMBbBIC OPraHU3Mbl

7.3.3

OTkpeiTHE TIPOTOHA W HeWTpoHa. HyknoHHas
Moenb snpa ['elizenOepra — BaneHko. 3apsif

aapa. MaccoBoe 4nciio aapa. H3zoTommr

7.3.4

Anbda-pacnajg. DIEKTPOHHBIN M TO3UTPOHHBIN
Oera-pacrma. "amma-uznydenue. 3aKoH

paaMoaKTUBHOIO pacraaa

7.3.5

DHeprus CBs3M HYKJIOHOB B sijpe. SnepHbie

cwibl. Jledekt Macchl siapa

7.3.6

Snepusle peakuuu. JleseHue U CUHTE3 A1ep

7.3.7

Snepuslii peaxktop. TepMosaepHbId CHHTES.
[IpoGnembl ¥ NEpPCHEKTUBBI  SAEPHOMU
JHEPIreTUKU. DKOJOTMYECKUE ACIIEKTHI SIEPHON

SHEPIreTUKU

7.3.8

9JICM€HTapHLIC YaCTHUIIBI. OTKpBITI/Ie
IIO3UTPOHA. CDYHI[aMeHTaJ'IBHBIC

B3aUMOJIEUCTBUS

7.3.9

Texuuyeckue YCTPOP’ICTBaZ AO3UMCETpP, KaMepa

Bunbcona, siaepHblil peakTop, aToMHas bomba

7.3.10

[IpakTuueckue padotsl. MccnenoBanue Tpekos

yacTull (10 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3nmnoro Heba. Co3Be3aus, spKue

3Bé3}II)I, IIJTAHETHhI, UX BUIUMOC ABHUKXCHHUEC

8.2

Comueunast cucrema. llmaHeTrsl  3eMHOH
rpynmnsl. IlnaHeTbI-TUraHTBl U HUX CIYTHHUKH,
KapJMKOBBIE  IIJIAHETHI. Maneie  Tenma

COJIHEYHOU CUCTEMBI

8.3

Comnnue, hotochepa u armocdepa. ConHeqnas

AaKTUBHOCTbH

8.4

Hcrounuk sHeprun CoaHIa 1 3BE37

8.5

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paJHuyC, TemIepaTrypa, HX
B3aUMOCBS3b. JluarpaMMa «CIEKTPAIbHBIA KJI1acc
— CBETHUMOCTDY. 3BE3 bl IJIABHOU

IOCIC10BAaTCIbHOCTH. 3aBHCHMOCTh «Macca —




CBETUMOCTDY TS 3BE3] rJI1aBHOM

IOCJICA0OBATCIIPHOCTHU

8.6

Buytpennee crpoenue 3BE3n. CoBpeMeHHbIE
IPE/ICTABICHUS O IPOUCXOKIECHUN U IBOJIFOLIMI

CorHria v 38631, DTanbl )KU3HA 3BE3

8.7

Mneunsii  Ilyre  — Hama  [anakrtuka.
CrnupanbHas CTPYKTYypa lManaktuku,
pacnpeneneHue  3BE3M, Traza W IBUIM.
[Tonoxenue u npmxenne ConHua B ['anakTuke.
IMnockass w  cdepudeckas  MOJCHCTEMBI

T"amaxkTuku

8.8

Tunsl ranakTuk. PagporamakTuku u KBa3aps.l.

UYEpHbIe IBIPHI B ipaxX TATAKTHUK

8.9

Bcenennas. Pacmupenue Bcenennoil. 3akoH
Xab06ma. Pasz0Oeranue ramaktuk. Bospact wu
panuyc BeeneHHoH, Teopus bosbmoro B3peiBa.
Mogens «ropsueit Bcenennoit». PenukToBoe

H3JIY4YCHUC

8.10

Macutabnas CTPYKTYypa Bcenennon.
Meraranaktuka. Hepeménable  npoOnemsl

aCTPOHOMHHU




MPOBEPSIEMBIE HA EI'D [10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBbHOM [TPOI'PAMMOBI
CPEJTHEI'O OBIIEI'O OBPA3OBAHMUS

Kon

NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K PeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbLHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

1

ChopMupoBaHHOCT, ~ YMEHHMH  pacrmo3HaBaTh  (PU3UYECKUE  SBJICHUS

(mporiecchbl) U OOBICHITH UX HA OCHOBE U3yYEHHBIX 3aKOHOB




BJ'IaI[CHI/Ie OCHOBOIIOJIararolmmuMHu (bHSI/I‘IeCKI/IMI/I IOHATHUAMU U BECIIMYMHAMU,

XapaKTepU3yIOMHUMH GU3HYECKUE ITPOLIECCHI

CdopmMupoBaHHOCTh YMEHHM MPUMEHSTh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIpHON (PU3MKK U TEPMOAMHAMUKH, 3JIEKTPOJUHAMHUKHU, KBAaHTOBOM
¢bu3ukM 1A aHanu3a U OOBSICHEHUS SIBJICHHM MHKPOMHUpPA, MaKpoOMHUpa H
Merammupa, pas3iu4arth YCIOBHS (TpaHMIBI, 00JacTH) MPUMEHUMOCTH
(u3MUECKUX 3aKOHOB, MOHUMATh BCEOONMI xapakTtep (QpyHAaAMEHTATBHBIX
3aKOHOB U OrPAaHUYEHHOCTh  KCHOJb30BaHMS  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHI, UCIOIB3YsI OCHOBHBIE MOJOXKEHUS,

3aKOHBI U 3aKOHOMCPHOCTHU

ChopmupoBaHHOCT YMEHUS pa3inyaTh YCIOBHUS MPUMEHUMOCTH MOJIENEi

(bU3UYECKUX TEJ U TIPOLIECCOB (SBICHHIA)

CpopMHUpOBAaHHOCTh YMEHHUS PEIIATh PACYETHBIC 3a]]a4M C SBHO 33JIaHHOMN U
HESIBHO 3a/IaHHON (PU3MYECKON MOJIENbI0: HAa OCHOBAHWHW aHAJIN3a YCIIOBHS
BEIOMpaTh (HU3MYECKHE MOJCIH, OTBEYAIOIINE TPEOOBAHUAM 3aadH,
MIPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNAThl (DU3MUECKUX
TEOpPUM TPU HUCHOJIB30BAHUM MAaTEeMaTHYECKUX METOJIOB pELICHHUs 3aj]ady,
MPOBOJUTh Pacy€Thl Ha OCHOBAaHWM MMEIOLIMXCS JAHHBIX, aHAJU3UPOBATh
pe3yJIbTaTbl U KOPPEKTUPOBATH METOJbI PEMIEHUA C YYETOM IMOITYyYEHHBIX

pe3yNbTaToB

Pemath kauecTBeHHBIE 331a4H, TPEOYIOIUE TPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3eNoB MKOIBHOTO Kypca (PU3UKHU, a TAKKE WHTETPaIlK 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPaUBaTh JIOTUYECKYIO
LIETIOYKY PACCYKJIEHUI C OTIOPOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(I)I/I3I/ILIGCKI/IG SABJICHHUA

Brnanenue OCHOBHBIMH METOJAMH HAy4YHOI'O MO3HAHUS, UCIIOJIb3yEMbIMU B
(u3MKe: MPOBOIUTH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs PU3NIECKUX BEITHUNH,
BBIOMPAs ONITUMAJIBHBIN CTIOCO0 U3MEPEHUS U UCTIONIB3Ysl U3BECTHBIE METO/IbI
OIIEHKM  MOTPEIIHOCTEH  M3MEpPEHUH, MPOBOJUTh  HCCJIENOBAHUE
3aBUCHMOCTEH  (U3MYECKUX BEIUYMH C HCIOJH30BAHHEM  MPSMBIX
WU3MepeHUll, OOBSICHITh MONYYCHHBIE Pe3YIbTaThl, HUCIONB3ySd (PU3NIecKue
TEOPHUH, 3aKOHBI M TIOHSATHSA, W JeJaTh BBIBOABI, COOJIIOJATh IpaBHIIA
0e30MacHOro TpyJa MpH MPOBEICHUH HCCIEIOBAaHMM B paMKax ydeOHOTro
JKCIIEPUMEHTa U Yy4eOHO-HCCIEIOBATENbCKOW  NIEATEIBHOCTH  C
WCIOJIb30BaHUEM ITU(POBBIX U3MEPHUTETBHBIX YCTPOUCTB U JIAOOPATOPHOTO

00opyIoBaHus

ChopMHUpPOBAaHHOCT, YMEHHI aHAJIM3UPOBATh M OIEHWUBATH IOCIICACTBUS
OBITOBOM W TPOM3BOJICTBEHHOW [EATEILHOCTH YEJIOBEKa, CBS3aHHOW C
(bU3UYECKUMH TIPOIIECCaMH, C TIO3HMIMM DKOJIOTMUYECKOW Oe30macHOCTH;

MIPEACTABICHUHN O PAallMOHAIIBHOM IIPUPOJAOIOIB30BAHNH, a TAKKE Pa3yMHOM




WCMOJIb30BAHUM JOCTHKEHUA HAyKW M TEXHOJIOTMWA ISl JaJIbHEHIIEero

Pa3BUTHA UCJIOBEYCCKOI'O O6I].[€CTBa

OBnazieHue pa3aIuIHBIMK CIIOCOOAMU paboThl ¢ HHPOPMANHEH HU3UIECKOTO

COACpIKaHUA C HCIIOJIB30BAHUEM COBPCMCHHBIX I/IH(l)OpMaI_[I/IOHHI)IX

? TEXHOJOTHM; pa3BUTHE YMEHUN KPUTHYECKOrO aHaiu3a U  OLEHKU
JOCTOBEPHOCTH MOIy4aeMoi HH(popManun
CdhopMupoBaHHOCTB YMEHUH IPUMEHSITh OCHOBOIIOJIararolme
aCTPOHOMMYECKHE TOHATHS, TECOPHUHU U 3aKOHBI JUIA aHAIM3a U OOBICHEHHS
10

(U3NYECKUX TPOILIECCOB, MPOUCXOAAIINX HA 3BE3/1aX, B 3BE3HBIX CUCTEMAX,
B MEXT'aJIAKTUYECKOM cpejie; ABUKEHMsI HEOECHBIX Tell, SBOJIIOLUM 3BE3] U

Bcenennoit




HEPEYEHDB 3JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
PU3UKE

Kon Kox

pasiena/Te lIeMeH IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA




MbI

Ta

MEXAHHKA

11

KMHEMATHUKA

111

MexaHndeckoe JBHKCHUC. OTHOCHTENILHOCTh MEXaHHMYECKOI'O

nBrxenud. Cucrema orcuéra

112

MarepuanbHas TOUKa.

TPAEKTOPHA

E& pammyc-BekTop:
7(r)=(xle) Wr)=(r),
TpaeKTOopIA,
IepeMeIeHIIe:

o = _ T '{
Ar=r(ty)-1(t))=r, -1} =
= (Ax, Av, A2),

]

IyTb.
CrnoxeHnse nepemememli‘l:

Ny =0+

1.1.3

CkopocTh MaTepUaIbHON TOUKH:
AF
At

=r'=[u1,.u_1,.u__].

L= ;

Ar—

Ax . . .
v, =—| =X/, aHAIOTIYHO U, =), U, = Z,.
ﬂ.r r—l:l :
CII0KeHIIE CKOPOCTEIL: 0, =0, + 0, -
Beruncnenue nepemMenieHus 1 yTH MaTepruaibHON TOUKH IIPU

NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCU X MO IpapuKy

3aBUCUMOCTH V(1)

114

o . AvD _,
YCKD[}EHIIE MaTepIaldbEHOII TOTKIL a = ﬂ_L =u = [Hl, N
r r—=0

a. =

Au C .
,=—=| =(v,),". amamormHO a, =(v, )", a.=(v.)".
AL o ' T

1.15

PaBHOMEpHOE NPSAMOTUHENHOE IBUKEHUE:
x(t) = xg + Vit

U, (t) — vo, = const




PaBHOYCKOpEHHOE MPAMOJIUHENHOE JIBHKECHHE:

-

x(t)=x,+uv r+a‘"'r
- o ot T TS

v (f)=u, +ar

1.1.6 a, = const
U§I - L’ﬁl'r = 2{".'( [""2 _"’-1]
TIpI JBIGKEHII B O[HOM HATIPARTEHNH IyTh § = . :Ul -t
CBoboaHoe majzieHre. Y CKOpeHHue CBOOOIHOTO TTaICHHSL.
¥ Ill; UO
(=]
Yo o
(0] Xo {-
JIBuxkeHue Tena, OpOIeHHOTO O] YTJIOM 0, K TOPU30HTY:
[.‘r{f} =X, + Uy f =X tU,cosa-f
gt . :
117 .1'{r}=.1's+um.r+-1—=.1'G+Uci1nct-r—£
: 2 2
v, (f)=u, =uv,cosa
v (f)=v,, +g1=y,sino— g
g.=0
g, =—g= const
Kpuonunerinoe aBukenue. JBukeHne MaTepruaibHON TOYKH 11O
OKPYXHOCTH.
YrioBasi v TUHEHASI CKOPOCTh TOUKH:
v = wR
[Tpu paBHOMEPHOM JIBMKEHUHU TOUKH 110 OKPYKHOCTH
1.1.8 21
w=—=2m
T
[leHTpOoCTpeMHUTETEHOE YCKOPEHNE TOUKHU:
v? ,
Qye = = @ R
[TonHoE yckopeHne MaTepruaibHON TOYKU
1.1.9 Tépnoe teno. [loctynaTenbHOE U BpalaTeaIbHOE TBHKEHUE




TBEPJIOTO TENA

12 JNHAMUKA
191 Nuepumansubie cuctembl otcuéra. IlepBbrii 3axkoH HproToHAa.
o [Ipunuun orHOCcUTENBEHOCTH [ anuies
Macca Tena. IInoTHOCTB BelecTsa:
1.2.2 m
4
1.2.3 . —
Cuna. ITpuHnun cynepnosuuuu Cuit: Foaguoneiicrs = F1 + Fat..
124 Bropo# zaron HetoToHa: mns MatepHaneHoH Touke B HCO Fl = ma:
o AfF=FAt npu F = const
"
Fy Iy
1.2.5 T o .
petuii 3akoH Hpr0TOHA [17151 MaTepuagbHbIX TOUYEK:
F_=-F
12 21
3aKOH BCEMHUPHOIO TATOTEHMS: CHJIbl HPUTSHKEHUS MEXKAY
TOYEUHBIMU MAcCaMU PaBHBI
F =G
R2
1.2.6
Cua Tspkectd. LleHTp TsKecTH Tena. 3aBUCUMOCTD CUJTBI TSKECTH
OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
GMm
mg=—
(Ro + h)?
127 Cuna ynpyroctu. 3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuua TpeHUsl CKOJIbKEHUS:
Fry=uN
1.2.8
Cuna TpeHus MOKOs:
Fro<uN
Koaddunment tpenus
JlaBnenue:
1.2.9 F,
p="_
S
1.3 CTATUKA
i
131 F

MOMEHT CHJIBI OTHOCUTEIIFHO OCH BpalICHUA:

M| = FIl, rme | — medo cuibl OTHOCHUTENIBHO OCH, MPOXOIAIIEH




yepes Touky O nepneHAuKyIsipHO PUCYHKY

[HenTp Macc tena. LleHTp Macc cucTeMbl MAaTEpPUAIBHBIX TOYEK:

- -

> _muris +mpra+...
Tum =
moFm F
1.3.2
B o1HOpOIHOM MOJI€ TAKECTH
(g = const)
(LeHTp Macc Tesna COBIAAET C €0 LIEHTPOM TSHKECTU
VYcnoBus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0
1.3.3 L
|E+Fy+...=0
1.34 3akoH [lackans
135 JaBnenwue B xxuakocTy, mokosieiicsa B UCO:
P = po+ pgh
3akoH Apxumena:
136 FApx = _PBbITECH
e , €CJI TeJ0 U KuAKOoCcTh nokosTcst B UCO, To
FApx =PIV surrecn
VYcnoBue niaBanus Teln
14 3AKOHbBI COXPAHEHUNA B MEXAHUKE
141 MMitysibc MaTepUaabHOU TOYKU:
p=mv
NMitynsc cucTeMsl Tem:
1.4.2 ...
p=p1+p2t..
3aK0H U3MEHEHUS U COXPAHCHUS UMITYJIbCA!
B 1CO
Ap = A(Pl + p2+ . ) = FlBHeLIJHAt + FZBHELIJHAt-l_' -
1.4.3 +

BUCO,eciu A =A( + +...)=0,ecoun
p b1 D2

FZBHELIJH+' = 0

PeaxTnBHOE OBMKEHNE

FlBHeu.lH

1.4.4




\r X

PaboTa cuiibl Ha MaJIOM NEPEMELCHUN:

A=|ﬁ'|-|ﬂf|-c05 a=F, - Ax

1.4.5

o F

)]
MOIIIHOCTD CUJIBI:

CCJIM 3a BpECMA Att pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTB

CHJIBI

Ad
P=—o0 =F-vu-coso
ﬂr Ar—=

1.4.6

Kunerndeckas 3Heprust MaTepUaIbHON TOUYKU:
mu?2 pZ

E = =
KUH 2 2m
3aKOH N3MEHEHHS KHHETHYECKOM OHCPIUr CUCTCMbI MATCPUAIIBHBIX

Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[ToreHimanpHas SHEPrus:
JUISE TOTEHIHAIBHBIX CHJT

A12 = E1n0TeHu, - E2n0TeHu,_= AEn0TeH|_|,

IloTenunanbHast SHEPTHUA MaTepHaHLHOﬁ TOYKHU B OTHOPOAHOM
ITOJIC TAXKCCTHU.

EI‘IOTEHU, = mgh

[ToreHunanbHas SHEPTUS yIPyro 1epOpMUPOBAHHOTO TeNa:

kx?
E [

noteHy, — 2

1438

3aKoH U3MEHEHUS U COXpPaHCHUA MEXaHHYECKOU OHCPIrum:
Euex = Exm — Enoresn-
B IICO AEyex = Ascex senoresn. cun,
B IICO AE,x = 0, eCIH Azcex menoresn cax = 0
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MEXAHUWYECKHUE KOJIEBAHU S 11 BOJIHBI

151

["apMonnueckue KoebaHuss MaTepUaIbHON TOYKUA. AMITTUTY1a U
¢aza konebanuii. Kunemaruueckoe onucatue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v ), =—o'x) =>a +a'x=0,
/1€ X - CMELIEHUE U3 PABHOBECHS.
Jlunamuueckoe onvcaHue:

ma, = —kx,tae k = mw?
970 3HAYHUT, uT0 F, = —kx.

BHepFCTI/I‘ICCKOC OIMMCaHHUC (SaKOH COXpPaHCHHA MeXaHH4YEeCKOM

SHEPIUn):

nUJrE_rm{jm_k& _

2 2 2 2

CBsi3b aMIUIATY/IBI KOJIEOAHUN CMELICHUS MaTePHATbHON TOYKH C

aMIUIMTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHMUS:

Upe =04, a__ =04

152

[Tepuon u yacToTa KONEOAHUM:

[lepuon ManbIX CBOOOAHBIX KOJIEOAHWM  MaTEMaTHUYECKOTO

MasTHHUKA:

T=21JI
g

[Tepuroza cBOOOAHBIX KOJIEOaHUM MPY>KUHHOTO MasiTHUKA:

m
T=2n|—

k

153

Bremnyxaennslie koneOanus. Pesonanc. PesonancHas kpuBas

154

[Tonepeunsle u Mpo10JibHBIE BOIHBI. CKOPOCTh pacIpOCTpaHEHUs

W JJINHA BOJIHBI:

v
A=vT =_
v

Wutepdepeniys u audpaxiiys BOJIH

155

3Byk. CKOpOCTH 3ByKa

MOJIEKVYJIAAPHAS ®U3UKA. TEPMO/MHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mogenu CcTpoeHHsl Ta30B, XUAKOCTeM W TBEpAbIX Ten. IlycTh
TepMOJIMHAMHUYECKasi cucTeMa (Ten0) COCTOUT U3 N OJMHAKOBBIX

MOJICKYIIL. Torna KOJINMYCECTBO BCIICCTBA

2.1.1 N m
V=__=__
Ny
,Tne N, —uucino ABorajapo, M —macca CUCTEMBI (Tena), U
— MOJIIpHas Macca BellecTBa
2.1.2 TennoBoe NBM)XEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie 4acTHIl BELIECTBA
214 Huddysusa. bpoyHoBckoe aBrxeHHe
2.15 Monaens naeansaoro raza 8 MKT
CBsi3p MeXJy [aBJIE€HHUEM M CpelHENW KHHETUYECKOW sHepruei
MOCTYIATENFHOTO TEIIOBOTO JABMXKEHHSI MOJIEKYIT UeaIbHOro raza
(ocHoBHOe ypaBHeHue MKT):
216 p Lmno?=2n IFHL“”‘ lnz
= - o = — - = — - mocT
3 3 1 2 3
N N
rae m0 — Macca 0JIHOM MOJIEKYIIBI, N = _ - KOHIEHTPALIKS MOJIEKYI
v
2.1.7 AoOcomotHas Temneparypa: T =t +273K
CBsi3b Temneparypsl raza co CpeAHell KUHETUYECKOW SHeprueu
MOCTYIATEIHLHOTO TEIJIOBOTO JIBHXKEHHS €r0 MOJICKYJT:
2.1.8
i 2
— |my 3
Epee=|—— | == kT
L2 2
2.19 VYpasuenue p = nkT
Mopenb uaeanbHOT0 ra3a B TEPMOIMHAMUKE:
| VpasHerse Merze:eesa — Kiareiipona
| BelpaskeHHe 14 BHYTpeHHEH SHEPIHH
VpaeHeHHe MeHzneneesa — KiameiipoHa (mprHMeHHMEBIE (OPMEI
3aMIICIT):
oV =""RT =vRT =NkT, p=PEL
1 1
2.1.10 ' '

BripakeHIe 1A BHyTPeHHell 3HepITn 0HOATOMHOTO IIeaTBHOTO
raza (IIpIMeHIMEle (OPMET 3aIIICH):

U:ivRT=5_W=iﬂRr=chT=5pV
2 2 2u 2




3akoH JlanbTOHA AJIs1 TaBJICHUSI CMECH PA3PEKEHHBIX Fa30B:

211 p=pi+p2t.
W3omporieccsl B pa3pekCHHOM Tra3e C MOCTOSHHBIM YHCIIOM
MoJieKyl N (C IOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const
uzoxopa (V = const):
P = const
T
u3o0apa (p = const):
2.1.12 K = const
T
['paduueckoe npencraBneHye u3omnpoieccoB Ha pV-, pT-u VT-
JarpaMMax.
OO0BbeIMHEHHBINA I'a30BLIA 3aKOH:
pV
— = const
T
JUISL TIOCTOSTHHOTO KOJIMYECTBA BEILIECTBA V.
Haceplliennsle ¥ HeHachlllleHHble  mapbl.  KauecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTM W JaBJEHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATYPHI, UX HE3aBUCHUMOCTh OT 00bEMa HACHIIIICHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTtHOocuUTeIbHAS BIAKHOCTD:
2114 oo o) _ pral)
pHaCbILI.I,I'Iapa(T) pHaCbILLI,I'lapa(T)
2115 V3MeHeHre arperaTHBIX COCTOSIHUN BEIIECTBA: HCIApEHHE U
o KOHJICHCAIINS, KUTICHHUE JKUIKOCTH
9116 N3MeHeHue arperatHblX COCTOSIHMM BEIIECTBA: IUIABJICHUE U
o KpHUCTALTU3AIHS
2.1.17 [TpeoOpa3oBanue sHEprun B (pa30BbIX MEPEXoaax
2.2 TEPMOJAMHAMUKA
221 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BryTpennsis sneprus
223 Tennonepenayua kak crocod U3MEHEHUS! BHYTpEHHeEH sHeprun 6e3

coBepIeHus: paboTsl. KoHBeKIMs, TEIONPOBOAHOCTD, 3TyUEHHE
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KonudecTBo TEMIOTEL
V nenpHas TEI0EMKOCTD BEIECTBA C:

Q = cmAT

2.2.5

VY nenpHas Terora napoodpazoanus L: Q = Lm.
VY aenbHast TeruioTa miasieHus A Q = Am.

VY aenpHas TerioTa cropaHus Tomusa : Q =gm

2.2.6

DnemeHTapHas paboTa B TEPMOAMHAMUKE:

A = pAV

Brruncnenue paboTsl o rpaduky nporecca Ha pV-auarpamMmme

2.2.7

[TepBblii 3aKOH TEPMOAUHAMUKU:

Q2 =AU+ A= U, —Uq) + A1
Anmna0ara:

Q12=0=A41,=(U;—Up) =AUy,

2.2.8

Bropoii 3akon TepmoauHamuky. HeoOpaTumble mporecchbl

229

[Tpunimne! geictBus TemioBbix MamuH. KIT/I:
9]

1
@) @)

ZUHarp ZUHATD ZHATD

]"]:

2.2.10

MakcumanbHoe 3Hadenne KII/. [lukn Kapno:
Ty —Tim - Toon

T

uarp le‘p

max N = Nggu =

2211

ypaBHeHI/Ie TEIIOBOTO OalaHca:

Q1+Q2+Q3+...: 0

OJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE I10JIE

3.11

DJIeKTpU3anus Te U €€ MPOSBICHUSA. DIEKTpUUECKUH 3apsi. JBa
BHUJIa 3apsja. DJIEMEHTapHbIA JJIEKTPUUECKUI 3apsia. 3aKoH

COXPAaHCHUA SJICKTPUUCCKOTO 3apsaaa

3.1.2

BzaumogeiictBue 3apsAa0B. ToueuHkle 3apsabl. 3aKkoH KyJ'IOHaZ
B OTHOPOJAHOM BCHICCTBEC C ﬂHBHeKTpH‘{CCKOﬁ MMPOHNIACMOCTBIO

&

q,

F=k|‘?1|'|1q: _ 1 _|‘-'i"1|'_I
¥ 4meg, i




3.13

DnekTpuyeckoe nojie. Ero neiicTBue Ha AlIeKTpUUECKUE 3apsIbl

3.14

Hanpsik€HHOCTD 371EKTPUYECKOro MOJIS:

- F
E=___
qnpoGHblﬁ

[Tone Toueynoro 3apsaa:
A
E =k
T T,z

OJIHOPOJTHOE TTOJIE:

>

E = const.

KapTtuns! TuHui HANpsKEHHOCTH ITUX MOJIEH

3.15

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa?,HOCTI) IIOTCHIINAJIOB U HanpsmceHHe:
A1z = q(Pp1 — ¢2) = —qA¢ = qU.

IToTreHnuanpHas OHCPI'UA 3apsaaa B 9JICKTPOCTATHUYCCKOM I10JIC:

W =q¢
HOTGHHI/IaJI BHGKTpOCTaTI/I‘IeCKOI‘O I10JIA.

® w
q
CBs13b HaHpH)I(éHHOCTI/I Inojs1 M PpasHOCTU TMOTCHIHAIOB

OJTHOPOJTHOTO AyIeKTpocTaTndeckoro mosst: U = Ed

INIE:

3.16

[IpuHIUII CYyITEpIIO3ULIMN MIEKTPUYECKUX TOJICH:

- - -

E=E1+E2+,¢ =¢1+¢2+...

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsi10B: BHYTPU MPOBOIHUKA

E+ = 0, BHYTpY U HA IOBEPXHOCTHU IIPOBOJAHUKA ( = CONSt

3.18

I[I/IE)J'ICKTpI/IKI/I B J3JICKTPOCTATHYCCKOM IIOJIC. I[I/IBJICKTPI/I‘-ICCKB.SI

IMPOHUIACMOCTE BEIICCTBA €

3.1.9

KOHIICHC&TOp. 3J'ICKTp0éMKOCTB KOHJACHCATOpAa:

c=J

U

DeKTpOEMKOCTB IIOCKOT0 KOHIEHCATOpa:

sspS
C=""=¢C
d 0

3.1.10

Hapannenbﬂoe COCAMHCHUEC KOHACHCATOPOB:

q=CI1+QZ+---;U1 = UZ =---rCnapann_Cl+C2+---

IlocnenoBareabHOE COCTUHEHHE KOHACHCATOPOB:




U=UitUsqi=q=...c— =+ *-
1 &

nocn

:‘)HCpFI/Ifl 3apsAKEHHOI'O KOHACHCATOpa:

3111 qu CcUz  q?
We=7 2 2C
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cuna Toka:
7-2q
3.2.1 At Ar—sD
ITocTosaubIi TOK: I = const
Jns mocTostHHOTO TOKA (] = It
392 Y CroBuHsl CyIIECTBOBAHUS dNIEKTPUYECKOTO TOKA.
o Hanpsoxkenne U u OJ1C E
3akoH Oma Ji1s1 yyacTKa Lenu:
3.2.3 [ = U
R
DJIEKTPUUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTbh CONPOTHBICHUS
OJIHOPOJIHOTO TIPOBOJIHUKA OT €ro JUIMHBI U CEYCHUS. Y IeTbHOE
3.24 CONPOTHUBJICHUE BEIECTBA.
R l
= p —
S
Ucrounnku Toka. IC ucTOUHMKA TOKA!
_ ACI'OpOHHVIXCI/In
3.25 q
BHyTpeHHee conpoTUBIEHNE NCTOYHUKA TOKA
3axon Oma 7151 TOJIHOM (3aMKHYTOM) aniekTpudeckoit enu: E = IR
+ Ir, oTkyma
3.2.6 = E
Rr
E.r
T A
327 [TapannensHOE cOeMHEHNE TTPOBOTHUKOB:

I=11+12+..,Ul=U2=.,




1 1 1
_ =+ —+..
Rnapann Rl RZ
HOCJ’IGI[OB&TCJ'II)HOC COCIAUMHCHHUEC ITIPOBOJHHUKOB:
U=Ul+U2+.,11=12=..,

Rnocn = R1 + R2+...

Pabota anexrpuueckoro Toka: A = |Ut.

3akoH J>xoyist — Jlenna:

Q = I’Rt
3.2.8
Ha pesucrope
U2
RIQ=A=IDRt=1Ut =__¢t
R
MoOIIHOCTB 2JIEKTPUUECKOT 0 TOKA:
A4
P=— =1U
At Ar—0
TeruioBast MOLIHOCTB, BBIAEIIAEMAsl HA PE3UCTODE:
2
2n U -
MoIHOCT UICTOYHHKA TOKA:
A4
©T. CHI _
B = A =El
Ar—0
CBOOO/IHbIE HOCUTEIH IEKTPUUYECKUX 3apsAI0B B MPOBOJHUKAX.
3210 MexaHn3mMbl MPOBOJUMOCTH TBEPIBIX METAJUIOB, PacTBOPOB U
pacIiaBoB JIEKTPOJIUTOB, ra3os. [TomyrpoBOIHUKH.
I1osrynpoBOXHUKOBBIN AUOL,
3.3 MAT'HUTHOE IIOJIE
MexaHnueckoe B3aUMOJEHCTBUE MAarHUTOB. MarHutHoe moue.
BekTtop wmarHuTtHONM wmMHaykumu. [IpuHnmm —cynepno3nnuu
MarHMTHBIX MOJIEH:
3.3.1 B =B1+ By+..
JIuHNKM MHIYKIMY MarHuTHOTO noJid. KapTuHa MMHUM HHAYKIHH
MarHUTHOTO TOJISI TOJIOCOBOTO U TIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX
MarHuTOB
OmneiT DpcTena. MarHuTHoe 1oJie IpoBOAHKKA ¢ TOKoM. KapTuna
3.3.2 JUHUA MHAYKOUM  MAarHUTHOIO IO JUIMHHOIO — IIPSIMOIO

IMPOBOAHMKA U 3aMKHYTOT'O KOJIBIIEBOI'O IMTPOBOAHUKA, KATYIIKH C




TOKOM

Cuna Amriepa, €€ HalpaBJIeHUE U BETMUMHA!

333 F, = IBlsina
, TZIE 0. — YTOJI MEXAY HATPABICHUEM TPOBOHUKA U BEKTOPOM
Cuna JlopeHua, €€ HalpaBJICHUE U BEIUYHUHA:
Fpop =l q | vBsina
3.34 L
TIE oL — YTOJl MEXy BEKTOPAMH " u B
JBr>keHue 3apssKeHHOM YaCTULIBI B OTHOPOJHOM MarHUTHOM T10JIe
3.4 OJIEKTPOMATHUTHAA UHAYKIUA
IToTOK BEKTOpa MarHUTHOM MHYKIIMU:
® = B,S = BScosa
34.1 ,
-
3.4.2 SIBnenue anekrpomMarHuTHOW MHAYKIMHU. D/]C nnaykunu
3aKOoH 3J1eKTpOMarHUTHOM nHAyKuuu dapajes:
AD
Af ¢
A
344
SC HHEAVEITHH E IPAMOM IPOBOJHHES TIHHOH |, JBHAYIIeMcE co
cropocTeio ¥ (V L f_} E OJHOPOIHOM MarHHTHOM Dome B:
|E:l = Blveosa
. T8 o — YTOI MeETY BeKTopoM B B HOpMANEID K INIOCKOCTH, B
KOTOPOH JIeKaT BeKTopsl /iy ;ecmn | L B, u¥ 10 |E| = Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
sz,I/mI/ICDZLI.
I
346 Camounnnykuwusi. 3/]C caMOMHTyKITHH:
AT
— — r
BT
—0)
34.7 DHeprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM:




LIZ

W=7

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

KoneGarenbupiii  koHTYp. CBOOOIHBIE  DIIEKTPOMArHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOH66aTeJIbHOM KOHType:
[ q(t) =g, sin( ot + ;)

]I['r:] =g, = aq,_cos(wt+@,) =I__cos(cr +q,)

®opmyna TomcoHa:
2m 1
T = 2nVIT, otkyga w =" = __
T VIC
CBsi3b aMIUIUTY/IbI 3aps/1a KOHACHCATOPA C aMILUIUTYI0M CUJIbI TOKA

npu CBO6OIIHI)IX OJICKTPOMArdHuTHBIX KoJ€e0aHusIX B nacaJlbHOM

KoJ1e0aTeIIbHOM KOHTYpE:

Qe = —

C}

3.5.2

3akoH COXpaHCHUSA OSHCPIrunu B HUACAIBHOM KoJIeOaTeIIbHOM

KOHTYpE:

3.5.3

BbIHyX/1eHHBIE AJIEKTpOMarHuTHbIE Kosebanus. Peonanc

3.5.4

Ilepemennbiii Tok. IlpousBoacTBO, mnepenada u MoTpedieHHE

ANEKTPUYECKON SHEPTUU

cuUt LI* Ut LI*
+ = e = X — const.
2 2 2 2

3.55

CeoHCTER 3IEKTPOMATHHTHEIX BOMH. B2aMMHAY OPHEHTAHE EEKTOPOE
E 3IEKTPOMArHETHOR BOMHE EBakyvMe: B L B L T

3.5.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArHUTHBIX BOJIH B TCXHUKEC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACTIPOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.

Toueunsbrit ucTouHuK. Jyd cBeTa

3.6.2

3aKOHBI OTPAXKEHMSI CBETA.

a=p




ol B

S

3.6.3 [TocTpoeHue n300pakeHUl B TNIOCKOM 3€pKaJie
3aKOHHI MPeIOMICHHA CBETA.
[IpenoyneHEe CBETA ) 5ing = mpsing. .
. €
ADCOMOTHEIH MOKAZATETE OPETOMICHHET. Hag: = — .
v
- Mz W
OTHOCHTEIBHEL IOKA33TeTE NPEIOMICHHE. Homm = Pl
1 V2
m
3.64 B
2
o mydel B IpHIME.
1"1 = 1'2 - .”'1}.1 = .”2}.2
CooTHOmeHEHE 49acTOT H COOTHOIIEHHE JIHH EOIH IPH NEpEXofge
MOHOXPOMATHYECKOTO CBETA Yepes IPAHHINY Pazlena ABYX ONTHYEeCKHY
cpen;
IIZ‘:Z ”l N:
n
3.6.5 ’
ITonHOE BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIi yro IMOJHOrO BHYTPEHHETO OTPAaXKEHHUS:
1 np
Sina,, = =—
" nom ni
Colwuparomue u paccenBaroniue TuH3bl. Tonkast muH3a. DokycHOe
pacCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:
3.6.6 1
D=_
F
dopmysa TOHKOW JIMH3BL:
1 1 1
—_—t—_—=_
d f F
3.6.7 VBenmdenne, faBacMoe JIMH30I:
h 111
r = =
H d
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B ciyuae pacceuBaroiieii JIMH3BI:

1
DO=F=_0,
D
h 1f1
3.6.8 r= H™- d 1
Xon myda, NpOLIEANIErO JIMH3Y IMOJ IMPOU3BOJBHBIM YIJIOM K €€
rnaBHOM onTtudeckoil ocu. IlocTpoeHue H300pakeHUH TOYKH U
OoTpe3Ka MpsMOMl B COOMparolIMX M pacceMBarOIIMX JIMH3aX U HX
cucreMax
36.9 dotoanmapar Kak omnTWYecKuid mpuOop. I'7ma3 kak onmruyeckas
cucrema
Wnrepdepenius cera. KorepeHTHblE HMCTOYHHUKH. Y CIOBHUS
HaOJI01eHNT MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EpEeHIIMOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB:
3.6. A
MAKCIIMYMBT — a=2m:; m=0,+1,+2 +3
e
MIHIMYMBI — A=(2m+1), m=0,£1,£2.+3, .
Hudpaxknus ceera. [udpakuumonHas pemeérka. YcioBue
HaOJIOCHUS TJIaBHBIX MaKCUMYMOB IPH HOPMAJIbHOM MaJCHUU
MOHOXPOMAaTHYECKOI0 CBETa C AJMHOW BOJHBI A Ha PEIIETKY C
3.6.11
nepuojoM d:
3.6.12 Hucnepcust ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJIAIPHO-BOJIHOBOU 1Y AJIN3M
411 ['unore3za M. IInanka o kBantax. @opmyna [lnanka: E = hv
®oTtoHbl. DHEprus GOoTOHA:
412

hc

E=hv=7=pc




Nmrmynbe doToHa:

413

doroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl poTodddekra

414

VYpasuenue DiiHmTeiHa 17151 porodddexra:

EcbomHa = AsbIxoga + Eupmax, TOE ,

hc
E¢0T0Ha =hv = 7!
hc

BbIXOA4a = thp = /1
Kp

A

2
MV max

EKVIHmaX = = eU3an

415

[laBiienue cBera.
JlaBneHue cBeTa Ha IOJIHOCTHIO OTPaXKaroLyr0 IIOBEPXHOCTh U Ha

IMMOJIHOCTBIO IMOIJIOIIAIOINYIO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

IInanerapHas MoJenb aroma

422

[Toctynatet bopa. M3nydenue u morjomieHue (HOTOHOB MpHU
Mepexo/ie aToMa C OJJHOTO YPOBHS YHEPIHH Ha JAPYToi:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

JInnenyaTele CIIEKTPEI.

CHCKTp ypOBHeﬁ 9HEPTHUU aTOMa BOAOPOJAaA:

_ —13,63B

.

E

" , =123 _.
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4.3

OU3UKA ATOMHOI'O SIPA

431

Hyknonnas monens siapa I'eiizen6epra — MiBanenko. 3apsn sapa.

MaccoBoe uncio sapa. M3oromnst

432

PangnoakTHBHOCTE.

Annda-pacnan;

A A4 14
X—>5Y+;He

bera-pacnan.




DIIeKTPOHHBIN B-pacma;

A A (| S
s X—=7 Y+ je+v,

[TozutponHsIii B-pacna;
A A 0=, .,
sX—=2 Y + e TV,

[Mamma-uznydyenue

3aKkoH paaroOaKTHUBHOI'O paciiaaa:

=t
N(t) = No 2T

4.3.3 ITycTs M — Macca paAi0aKTUBHOTO BellecTBa. Toraa
=t
m() =mox2T
434 Snepuble peakiuu. JleneHue u CUHTE3 sJIep




YYEBHO-METONYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., bByxosues b.b., Corckuit H.H.; nox penakiuei
[TapdentneBoit H.A. Akuronepnoe obmiectBo «M3aarensctBo «lIpocBemienne»

» ®uzuka. 11 knacc. Msikumies .., byxosues b.b., Yapyrun B.M.; nox penakiueit

[TapdentneBoit H.A. Akuronepnoe obmiectBo «M3marensctBo «lIpocBemienner
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