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PaGouas nporpamma

110 HU3HUKC

VuebHblil npeomem

2022 — 2023 yuebnwviu 200

yuebHwlil 200

10 knacce (2 yaca 6 neoenro,; 70 u. 6 200),

11 xnacc (2 yaca 6 Hedenro; 70 u 6 200),

Klacc, Koau4ecmaeo 4acoe 6 Heoeno

Y4yeOHo-MeTOaAuYeCKNd KOMILJICKT:
[TnarrpoBaHNe COCTABICHO HA OCHOBE MPOTPaMMBI JIsl 00111e00pa30BaTENbHBIX YUPEKICHHUI:

Qusuxa. Pabouue npozpavmol. [lpeomemuas aunus yuebrnuxos cepuu «Knaccuueckuu kypey. 10-11 knaccol: yuebrnoe nocobue ons obueobpazosam.

oopzanuzayuil: bazosviil u venyonrenuoid yposnu/A.B. Llamanuna. M.:Ilpocsewenue, 2017
_(asmop, nazeanue, uzoamenrbcmeo, 200 u30anus)

ObecrnieueH y4ueOHUKAMMU:

®usuka 10 kiacc6d yueOHUK 0011e00pa3oBaT. OpraHu3anuii: 6a30BbIi U YIIIyOJE€HHBIH YPOBHH

/TSI Msaxumes. b.b.byxosues. H.H.Corckuit; mox pegakuueii [TangentreBoii.- M. IIpocsemenne. 2021 (kinaccuueckuii Kype)
Qusuxa 10 knaccb yuebnux o0dweobpazosam. opeanuzayuil. 6A306blil U yeryOIeHHblil YPOSHU

[T A Msakuwes. b.b.byxosues. H.H. Comckuti;, nod pedaxyuett Illangenmoesoii.- M. Ilpocsewenue. 2021 (kraccuueckuil Kypc)




IMosicuuTeIBLHAS 3aICKA

Pa6ouas nporpamMma  pa3paboraHa Ha OCHOBE CIEAYIOIIUX HOPMATHUBHO-TPABOBBIX JOKYMEHTOB:
1. ®denepanbHbiit 3aK0H OT 29.12.2012 roga Ne 273- @3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;,
2. ®denepanbHBIM  TOCYIAPCTBEHHBIM 00pa30BaTEIIbHBIM CTAHIAPTOM HA4YaJIbHOTO 00IIero oOpa3oBaHus (YTBEPKICHHBIM ITPUKAa30M

MunoOpnayku P® Ne 373 or 06.10.20r.
3. VYyeoburlil tntan MBOY COII ¢. MasnpIk;

4, Owusuka. Paboune nporpammer. [Ipeamernas nunus yaeouukoB cepun «Kmaccuueckuir  xkypey. 10-11  kmaccsr: yueOHoe
nocobue JU1s o01eoOpazoBar. opraHu3aiuii: 0a30BbIH u yrayonennbiii ypoBHu/A.B.1latanuna. M.:IlpocBemenue, 2017
5. Omsuka 10 kmacc6 yueOHUK 001me00pazoBar. opraHu3aiuii: 6a3oBelii u yriryonennsnidi yposuu /I.S.Msxkumes. b.b.byxosies.

H.H.Corckuit; mox pegakuueit [TanpentreBoit.- M. IIpocsemienue. 2021 (knaccuueckuii Kype)

Oouwgue yenu yuebnoz2o npeomema.

(I)OpMI/IpOBaHI/Ie y 06yqafou11/1xcs[ YBEPCHHOCTU B LECHHOCTHU O6pa30BaHI/151, 3HAYUMOCTH (I)I/ISI/I‘-ICCKI/IX 3HAaHUM I KaXXJOTO 4YeJOBEeKa
HC3aBHUCHUMO OT €T0 HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH

OBJIaICHUEC OCHOBOIIOJIararomuMun (1)I/I3I/II-ICCKI/IMI/I 3aKOHOMCPHOCTAMH, 3aKOHAMWU W TCOPUAMU, PACIIUPECHUC 00BEMa HCIIOJIB3YEMBIX
(1)H31/I‘-I€CKI/IX HOH?ITI/II\/'I, TEPMHUHOJIOTUHU U CUMBOJIUKH;

npuobpeTeHue 3HaHUH O (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JISKAIMX B OCHOBE COBPEMEHHOW (pu3Mueckoi KapTHHBI MHpa, O
HanboJiee BaXKHBIX OTKPBITUAX B 00J1aCTH (PU3MKH, OKAa3aBIIUX ONpEENsIollee BIUsSHIE Ha pa3BUTHE TEXHUKH M TEXHOJIOTMH; TTOHUMaHUE
¢bu3nvecKoil CylHOCTH sIBIIEHUH, HabIr01aeMbIX BO BeeneHHo;

OBJIAAICHUC OCHOBHBIMHW MCTOJAaMHW HAYYHOI'O IIO3HAHUA MPUPOJAbI, UCIOJbB3YEMBIMU B CbI/ISI/IKe (Ha6J'IIOJICHI/Ie, OIMMUCAaHUE, HU3MCPCHUC,
BBIJIBUKCHHUE T'HITIOTE3, IIPOBEACHUC 3KCHepI/IMeHTa); OBJIAICHUC YMCHUAMU O6pa6aTI)IBaTI) JAaHHBIC DKCIICPUMEHTA, OOBACHATH IMOJIYYCHHBIC
PE3YIbTAaThl, YCTAHABIIMBATH 3dBUCUMOCTH MCKIY (I)I/I3I/I‘-ICCKI/IMI/I BCINYMHAMHU B Ha6J'IIOI[aCMOM SABJICHHUH, ACT1aTh BBIBOABI,

0TpabOTKa yMEHHS pemaTh Pu3ndecKue 3a1a9u pa3HbIX YPOBHEH CIIOKHOCTH;

MpUOOpETEHUE: ONbITa Pa3HOOOPA3HOW NIE€ATENbHOCTH, OMbITA MMO3HAHUS U CAMOIIO3HAHMS; YMEHUH CTaBUTh 3aJaud, pellaTh MpoOIeMbl,
MPUHUMATD PELIeHUs], UCKaTh, AHAJTM3UPOBATh U 00pabaThiBaTh HH(POPMALINIO; KIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUH ), UMEIOIINX
YHHUBEpPCAJIbHOE 3HAYCHHE: KOMMYHHKAIMU, COTPYAHUYECTBA, W3MepeHud, 3(p(PeKTUBHOro M OE30MaCHOTO HCIOJIB30BAHUS Pa3IMUHBIX
TEXHUYECKUX YCTPOUCTB;



OCBOCHHE CITIOCOOOB HCIONB30BaHUSA (U3UUECKUX 3HAHMNA JJIsl PEUICHUs TNPAKTHUECKUX 33a/1a4, OOBSICHEHHUS SBICHHH OKpY)Karouiei
JeWCTBUTENFHOCTH, 00ecrieueHHst 0e30MacHOCTH KU3HU U OXPaHbI IPUPOIbI;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B mpolecce MNpUOOpeTeHHs] 3HaHUK C
UCIOJIb30BAaHUEM PA3IUYHBIX UCTOYHHKOB HMH(OpMAalMd M COBPEMEHHBIX HMH(GOPMAIMOHHBIX TEXHOJIOTUH; yMeHU# (opmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO MO OTHOLICHHIO K (PM3UYECKO nHOpMAaLIUU, TOTy4aeMON U3 pa3HbIX UCTOYHHUKOB;

BOCIIMTAHUE YBAXKUTCIIbHOI'O OTHOIICHHUS K y‘IéHBIM N UX OTKPBITHUAM, YYBCTBA IT'OPAOCTHU 3a pOCCHfICKyIO (bI/ISI/I‘IeCKYIO HayKy.

Onucanue mecma yuedono2o npeomema ¢ yuedHom niamne
Jlannast paGouasi mporpamma 1o QGu3uke A 0a30BOro ypoBHS cOocTaBlieHa W3 pacyera 136 yacoB Ha JaBa roja oOydeHus (mo 2 ydaca B

nenento B 10 u 11 kimaccax)
IInanupyemblie pe3yJbTaThbl

JlesTenbHOCTh 00pa30BaTeIbHON OpraHu3anuy oomero oopazoBanus npu o0ydeHun (U3UKe B CPEAHEH IIKoe JOKHA OBITh HAallpaBIcHA
Ha JIOCTMKEHUE 00YYaIoLMMHKCA CIEAYIONIMX JUYHOCTHBIX Pe3y/JbTATOB:

YMEHUE YIPABIIATH CBOECH MO3HABATEIBHOMN NEATEIBHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTB K 0OOPa30BaHUIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA NPOTSKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOLIEHUE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOW MPOQECCHOHATBHON U 00LIECTBEHHOM EATEIbHOCTH;

YMCHHE COTPYAHUYATb CO B3POCJBIM, CBCPCTHHUKAMH, ACTbMHU MJIIAAUICTO BO3pacTa B 06pa3OBaTeJ'ILHOI71, yqe6HO'HCCHeﬂ0BaTCHLCKOﬁ,
HpOCKTHOﬁ U ApYyrux BUJAax ACATCIbHOCTH,

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUsS HAyKd; OCO3HAHUE 3HAYMMOCTH HayKH,
BJI4/ICHUS IOCTOBEPHOU MH(pOpMAIUel 0 MepeoBbIX JOCTHXKEHUIX U OTKPBITUAX MUPOBON U OTE€YECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa U O0IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;

YYBCTBO TOPJIOCTH 32 POCCUNCKYIO (DU3MUECKYIO HAyKy, TYMaHU3M;

MOJIOKUTEIILHOE OTHONICHUE K TPYAY, LIeNeyCTPEMIEHHOCTb;

9KOJIOTMYECKas KyJIbTypa, OepeskHOe OTHOILIEHHE K POJIHOM 3eMiie, MPUpPOAHBIM OorarcTBaM Poccun n Mupa, moHUMaHNe OTBETCTBEHHOCTH
3a COCTOSIHUE MPUPOHBIX PECYPCOB U pa3yMHOE IPUPOIONOTIB30BaHUE.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BHITYCKHUKAMHU CPEIHEH IIKOJIBI TPOrpaMMBI 10 (PU3UKE SIBISIOTCS:

- 0CB0eHUe PeZyTIAMUGHDIX YHUBEPCATILHBIX YUEOHBIX 0eUCMEUIL:



CaMOCTOSITENILHO OMPEENIATh eI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU JEATCIBHOCTH M KU3HEHHBIX
CUTYaIUIX;

OIICHUBATh PECYPCHI, B TOM YHUCJIE BPEMs M IPyTrUe HeMaTepuaabHbIC peCypchl, HEOOXOAMMBIC JUIsl TOCTHKEHUS ITOCTABICHHOW paHee 1eH;
COIIOCTABJIATh UMEIOIIUECS BO3MOKHOCTH U HEOOXOMMBIE ISl JOCTHUIKCHHUS LIETTH PECYPCHI;

OTPEIEIATh HECKOJIBKO MyTEeH TOCTHKEHUS TTOCTABICHHOM IIEJIH;

3a/1aBaTh MapaMeTPhbl U KPUTEPHUH, 110 KOTOPHIM MOKHO OTPEICIUTh, YTO IIEJIb IOCTUTHYTA;

COTOCTABIIATH MOJYUYEHHBIN pPe3ybTaT AEATEIHLHOCTH C TOCTABICHHOM 3apaHee 1eJbIo;

OCO3HABAaTh MOCIEACTBHS TOCTHKEHUS TOCTABIICHHOM I[EJIU B ACSITENbHOCTU, COOCTBEHHOW KU3HU U KU3HU OKPYKAIOIINX JIIOICH;
-0c60eHUe NO3HABAMEIbHBIX YHUBEPCATIbHBIX YUEOHBIX 0eUCMEUIL:

KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATh HH(POPMAIIMIO C Pa3HbIX MO3UIIHA;

pacro3HaBaTh M UKCHPOBATH IPOTHBOPEYUS B MHPOPMAIIMOHHBIX HCTOYHHKAX;

WCIIOIb30BaTh Pa3lIMYHbIE MOJEIBHO-CXEMAaTHUUECKHE CPEJCTBA JUIS TPEJICTABICHHS BBISBJICHHBIX B HMH(POPMAIIMOHHBIX HMCTOYHHKAX
MPOTUBOPEYHIL;

OCYILIECTBIATH Pa3BEPHYTHIA HHGOPMAIIMOHHBIHN MOUCK U CTABUTh HAa €r0 OCHOBE HOBbIE (yueOHBIC U TTO3HABATENbHBIC) 3a/1a4H;

HCKaTh U HAXOJUTH 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a]1a4;

MPUBOJUTH KPUTHUUECKHE aPTYMEHTHI KaK B OTHOIICHHUH COOCTBEHHOTO CY)KJICHHS, TaK U B OTHOIIECHUU JCUCTBUN U CYXJEHUU JPYroro
YyeJIOBEKa;

aHAIIM3UPOBATH U MIPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBLIE CUTYAIINH;

BBIXOJHWTh 32 paMKHU Y4eOHOTrO MpeAMeTa M OCYIIECTBISATH IeJCHANpPaBICHHBIA MOUCK BO3MOXKHOCTH IIMPOKOTO TMEpPEeHoca CPElCTB H
CIIOCOOOB JCHCTBHUS;

BBICTpaNBaTh MHAUBUAYAIbHYI0 00pa30BaTEIIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAaHUYEHHUS CO CTOPOHBI JPYTMX YYACTHHUKOB M PECYPCHBIC
OTrpaHUYCHUS;

3aHMMATh pa3Hble MMO3ULIMHU B MO3HABATEIBHOMN EATENBHOCTH (OBITH YYEHUKOM U yuuTeneM; (opMyaupoBaTh 00pa3oBaTeIbHbINA 3alpoc U
BBITIOJTHATh KOHCYJIBTAaTHUBHBIE (DYHKIIMM CaMOCTOSTENIBHO; CTaBUTh MpoOJjeMy M paboTaTh Haa €€ pelieHHueM; YIpaBlIATh COBMECTHOM
O3HABaTEIbHON NESITEILHOCTRIO U

MTOAYHHSATHCS );
-0C60eHUE KOMMYHUKAMUGHBIX YHUBEPCAILHBIX YUEOHbIX 0elCmGUIL:

OCYIIIECTBISTH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (Kak BHYTPU 00pa30BaTEIbHON OpraHU3alluy, TaK U
3a e€ mpejenamn);



MIPU OCYIIECTBICHUH T'PYNIIOBON pPabOTHI OBITh KaK PYKOBOJIUTEIIEM, TaK U WICHOM MPOCKTHOW KOMAaH/Bl B PA3HBIX POJSIX (TEHEPaTopom
UJIEH, KPUTUKOM,

HCIIOJIHUTEJIEM, IPE3CHTYIOIIUM U T. [1.);

Pa3BEPHYTO, IOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U IPEJOTBPAIIaTh KOHMIUKTHI 1O UX aKTUBHOM (a3bl;

COTJIACOBBIBATH IMO3UIIMY WICHOB KOMAH/IBI B ITPOIIECCe padOThI HAJ OOIIMM MTPOTyKTOM/PEIICHUEM;

MPEJICTaBIATh MyOIMYHO Pe3yJbTaThl MHIWBUYaJbHOW M TPYNIOBON NEATEIBHOCTH KaK Mepell 3HAaKOMOW, Tak U Iepell He3HaAaKOMOMH
ayIUTOPUEI;

noaduparh MapTHEPOB IJIs JEJIOBOM KOMMYHHKAIIUU, UCXOAS U3 COOOpaKeHHM pe3yabTaTHBHOCTU B3aUMOJICHUCTBHUS, a HE JIMYHBIX

CHMIIaTHI;

BOCIPUHUMATh KPUTHUECKHE 3aMEUYaHMsI KaK pecypc cOOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (OpMYyIUpOBaTh KaK KPUTHUECKHE, TaK M OJOOpUTENbHbIE 3aME€uaHus B aJpec APYTrux JIOAeH B paMkax JeIOBOW U
00pa3zoBaTeNbHON KOMMYHHKAIIUU, H30€rast Py 3TOM JIMYHOCTHBIX OI[CHOYHBIX CY)KICHHA.

HpeIlMETHbIMI/I pe3ydabTaTaMi OCBOCHHS BBIITYCKHUKaMU cpez[Heﬁ IIKOJIBI IIPOrpaMMBI 110 (1)I/ISI/IK€ Ha 6a30BOM YPOBHEC SABJIAIOTCA:

c(OpMHUPOBAHHOCTH NPEJCTABIECHUN O 3aKOHOMEPHOH CBS3M M MIO3HABAEMOCTH SIBJICHUM MPUPOJIbl, 00 00bEKTUBHOCTU HAyYHOT'O 3HAHUS, O
poa M MecTte (U3MKM B COBPEMEHHONW HAy4yHOH KapTHHE MHUpa; MOHMMaHHe poiau (GU3MKH B (QOPMHUPOBAHUM Kpyroszopa u
(GYHKIMOHATIBLHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIIeHUs IPAaKTUUECKUX 3aa4;

BJIQJICHUE OCHOBOIMOJIATAIOMIMMUA (HU3UYECKUMHU TIOHSITHSIMHU, 3aKOHOMEPHOCTSAMHM, 3aKOHAMH W TEOPHUSMU, YBEPEHHOE TOJIb30BAaHUE
(bU3UYECKO TEPMUHOJIOTUEH U CUMBOJIUKOM;

C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 (1)I/I3I/I‘-ICCKOI7I CYIIHOCTU SIBIICHUI npupoabl (MeXaHI/IHGCKI/IX, TCIIJIOBBIX, JJICKTPOMAIrHUTHBIX U

KBaHTOBHX), BUaX MaTCpUU
(BeHIeCTBO n none), JABHKXCHHHN KaK crocode CYIICCTBOBAHUSA MAaTCPUH,; YCBOCHUC OCHOBHBIX H}Ieﬁ MCXAaHUKH, aTOMHO-MOJICKYJIAPHOTO
YUC€HUA O CTPOCHHUHU BEIICCTBA, 3JICMCHTOB JJICKTPOJUHAMUKHA U KBAaHTOBOM CbI/ISI/IKI/I; OBJIAICHHUEC MMOHATUHHBIM arrmaparom u
CHUMBOJIMYCCKUM S3bIKOM (1)I/I3I/IKI/I,

BJIa/ICHHE OCHOBHBIMH METOJAaMH HAay4HOTO MO3HaHUs, MCIOIb3yeMbIMH B (M3HKE: HAONIOJCHNUEe, ONUCaHUe, U3MEPEHHE, SKCIIEPUMEHT;
BJIaJICHUE YMEHUSIMU 00pabaThiBaTh pe3ynbTaThl H3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh MEXAY (PU3NYECKUMHU BEITUYUHAMU, OO0 BSACHATH
ITOJIyYEHHBIE PE3YyJIbTaThl U JI€JaTh BBIBOJBL;

BJIaJICHHE YMEHHUSMH BBIIBUTATh FMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJIAralOIUX (PU3NUYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB, IPOBEPATH
UX SKCIIEPUMEHTAIBHBIMU CPEACTBaMU, (OPMYIHUPYS LIEIb UCCIEI0BaHNS; BIIaJICHUE YMEHUSMH OIUCHIBATH U OOBACHATH CAMOCTOSITENILHO
MPOBEAEHHBIC SKCIIEPUMEHTHI, aHATH3UPOBATh PE3YJIbTAThl MOTYYEHHON U3 SKCIIEPUMEHTOB HH(POPMAIIUHU, ONIPEICIATh



JIOCTOBEPHOCTb MOIYYEHHOI'O PE3YyibTaTa;

YMEHHE pelIaTh MPOCThIEC U CI0XKHbIE PU3NYECKUE 3a7aUu;
c(OpPMHUPOBAHHOCTh YMEHUSI IPUMEHATDH MOJIYYCHHbIC 3HAHUS 17151 OOBSICHEHHs YCIOBUN MpOTeKaHusl (PU3MUYECKUX SIBJICHUN B MPHUPOJE U
JUIS IPUHSTHS IPAKTUYECKUX PEIIeHU B TOBCETHEBHOM JKU3HU;

NMOHMMaHHE (PU3NYECKHX OCHOB M TPUHIMIIOB JEHCTBHSA (paOOThl) MAIIMH U MEXAaHU3MOB, CPEACTB NEPEABIDKEHHS U CBS3U, OBITOBBIX
npuOOPOB, TMPOMBINUICHHBIX TEXHOJIOTMYECKUX MPOIECCOB, BIMSIHHMSA HX Ha OKPYKAIOUIYIO CpeAy; OCO3HAHHWE BO3MOXKHBIX TNPHYMH
TEXHOTE€HHBIX U 3KOJOIMYECKHX KaTacTpod;

c(OPMHPOBAHHOCTH COOCTBEHHOW TIO3UIIMH 110 OTHOMICHHUIO K (PU3NIECKOH WH(OpMAIINH, TTIOTYy9aeMON U3 Pa3HbIX HCTOYHUKOB.
IIpeaMeTHbIe pe3yJbTAThl OCBOCHMS BBITYCKHMKAMU CPEIHEH IIKOIbI MPOrpaMMbl MO (U3MKE Ha YrIyOJIEHHOM YpPOBHE JIOJIKHBI
BKJIFOYATh TPEOOBaHUS K pe3ybTaTaM OCBOCHHUs 6a30BOT0 Kypca U JIOTMOJIHUTENIBHO OTPaXKaTh:

c(OPMHPOBAHHOCTh CHUCTEMBI 3HAHUH 00 00X (HU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX M TEOPHUAX W IMPEICTABICHHHA O JEHCTBUU BO
Bcenennoii (pn3nyeckux 3aKOHOB, OTKPHITHIX B 36MHBIX YCIIOBHSX;

0TpabOTaHHOCTh YMEHMsSI MCCIEAOBAaTh W AHAIM3UPOBATH PAa3HOOOpasHble (PU3WYECKUE SIBJICHHS M CBOWCTBa OOBEKTOB, OOBSACHATH
reo(U3MUecKue SBICHUS U MPUHIUIBI paOOTHI U XapaKTEPUCTUKU TPUOOPOB U YCTPOICTB;

BJIAICHUC MCTOAAMU CAMOCTOATCIIBHOTO IINIAHUPOBAHUA W IIPOBCIACHUA (I)I/I3I/I‘-ICCKI/IX SKCIICPUMCHTOB, OIIMCAHUA U aHaJIn3a HOJ'Iy‘IGHHOﬁ
H3MepHTCHBHOﬁ I/IHq)OpMaL[I/II/I, OIpeaACIICHUS JOCTOBCPHOCTH ITOJYUCHHOT'O PE3YyJIbTAaTa,

c(hOpMHUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, aHATU3UPOBATH M OLICHUBATH IMOCJIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON JEATEIHLHOCTH
YEJIOBEKA, CBA3AHHOM ¢ (PU3NUYECKUMHU MPOIECCAMU, C TIO3UIUHN IKOJIOTHIECKO 0€30MacHOCTH.



Conepxanue

Ne | HazBanme pa3jaena Koanu | Coaep:xanue yuedHOro pasaesa KounrtpoJsb
n/n ectBo | OcHOBHBIE H3y4YaeMble BONPOCHI (mpakTHYeckue U
4acoB JadopaTopHble
padoThI,
TBOpPYECKHE H
NPOEKTHbIE
PadoThI, IKCKYPCUH
u /1p.)
10 kiacce (70 yacos, 2 yaca B HeJ1eJ110)
1 Brenenune. @usuka u 1
€CTECTBEHHOHAYYHBIN
METO ITO3HAHU
MPUPOIBI
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®dusuka u
€CTECTBEHHOHAYYHbIN
METOL IIO3HaHUA
IIPUPOJIBI

Oduszuka — (yHIaMeHTalIbHast HAyKa O
npupoze. Hayunslii MeToa mo3HaHUs
Mupa. BzaumMocBs3b Mex1y GU3UKON 1
JPYTUMHU €CTECTBEHHBIMU HayKaMH.
Mertoabl Hay4HOTO UCCIEA0BaHUS
buznveckux sBaeHul. Ou3znueckue
BeJIMUMHBIL. [lorpemnoctu u3Mepenuit
¢busnueckux BenuyrH. MoiearpoBaHue
SIBJIEHUW W MPOLIECCOB IPUPOIBI.
3aKOHOMEPHOCTh U CIIy4alHOCTb.
dusnyuecKkre 3aKOHbI U TPAaHUIIBI KX
MPUMEHUMOCTU. PU3NYECKHE TEOPUHU U
MIPUHIIUIT COOTBETCTBUS. POJib 1 MeCcTO
(bu3uKN B OPMUPOBAHUU COBPEMEHHOU
Hay4HOU KapTHUHBI MUDa, B
MIPaKTUYECKON AESITETbHOCTH JIFOJIEH.

®dusnKa U KyJabTypa.

Mexanuka

27




2.1

Kunemaruka Mexauunueckoe asmxenne. CUCTEMEI KonTposbnas
orcuéra. CKalsipHble U BEKTOPHBIE pabora Ne 1
(dusnyeckre BeMIMHBI. MaTepuanbHasd | o teme

touka. [locTynarenbHoe 1BUXKEHUE.
Tpaekropusi, myTh, EPEMELLIEHUE,

«KunemaTuka TOYKHA
Y TBEPJOTO TEJIA»

KOOPJIMHATa, MOMEHT BPEMEHH,
IIPOMEXYTOK BPEMEHU. 3aKOH

JIBUKECHHE.

YpaBHEHHE PAaBHOYCKOPEHHOTO
neuxenus. ['paduku
PaBHOYCKOPEHHOTO JIBIKEHUSI.
Cso600n0e nadenue men.
Ycxopenue c60600n020 nadenus.
JIBrxenue o OKPYKHOCTHU
MOCTOSIHHOM 1O

JIaGoparopHas
OTHOCHUTEJILHOCTU JIBUKECHHUS. 6 N 1
. adora Ne
PaBHOMEpHOE IpsIMOJIMHEWHOE p
«M3yueHue
nekeHrne. CKOpoCTh paBHOMEPHOTO
N JIBUKEHUS
MPSMOJIMHEHHOTO IBU>KECHHUSL. Tena
9
VYpaBHEeHHE PaBHOMEPHOTO JIBUKEHUSI. GpOIIEHHOTO
I'padmiky paBHOMEPHOTO JIBHIKEHUSI.
. TOpU30HTAJIbHA
Croorcenue ckopocmetl.
HepaBuomepHoe nBuxenue. Cpenssist
CKOpOCTh. MIHOBEHHAs! CKOPOCTb. Jlaboparopmas
Ta Ne 2
Yckopenue. PaBHOycKOpeHHOE pabora N
«M3yuenue

JABMIXXCHUA TCJIa I10

OKPYKHOCTH

MOJIyJIH0 CKOpOCThIO. LleHTpocTpemMuTensHoe

yckopeHue. Ilapamempbi 08udicenus.

HebecHblx me. A6contomHo meépooe meio.

TIlocmynamenvroe u epawamenvroe
08udIceHUe abCoIIOMHO MEEPA020 mend.
Venoeas cxopocmo, wacmoma u nepuoo
obpaujenus.




2.2 | 3aKOHBI SBnenue unepuu. Macca u cua.
JTUHAMUKA NueprumanbHble CUCTEMBI OTCUETA.

HrroTona BzaumoneiictBue Ten. CiiokeHUE CHIIL.
[TepBbriii, BTOpOi 1 TpeTHil 3akoHbl HproTOHA.
Ipunyun omuocumenvrocmu I anunes.
['eoyenmpuueckasn u cenuoyenmpuieckas
cucmemul omcuéma.

2.3 | Cuibl B 3aK0H BCEMUPHOTO TATOTEHUSI. KonTponbnas pabora
MCXaHUKE ['paBuTalIMOHHAsA MOCTOSIHHASA. Ne 2 1o Teme

Cuna tsoxectu. Cuna masgcecmu Ha Opyaux «/lnnaMuka. 3aKoHbl
nnanemax. Ilepeas xocmuyeckas ckopocmyp, | MEXaHUKHA HetoToHa.
euoicenue nebecHvlx men u CnymHuKoa. Cuiibl B MEXaHHKe»
Bec u HeBeCOMOCTb. JlaboparopHas
Cuuibl ynipyroctu. 3akoH I'yka. Cuiibl padora Ne3
«3mepenue
TPeHIL HKECTKOCTHU
TIPYKUHBDY
JlaGoparopHas
paborta Ne 4
«3mepenne
koa¢pdunrenHTa
TpEeHUs
CKOJIbXKEHUS»

2.4 | 3akoHBI Nmnynec Tena. Umnynsc cuiiel. 3aKoH JIaGoparopHas
COXpaHEHUS B COXpaHEHUs UMIyJibca. PeakTuBHOE pabora Ne 5
MEXaHUKe JIBIKEHUE. «3yuenue 3akoHa

Pabora criisl. MOIIHOCTS. COXpaHCHHUA 3
Kunernueckas sneprus. MCXaHMHYCCKON
Pabora cunel Tsxectu. IloTeHnanbHas SHEPIrun.»

SHEPTHsI TeJla B TPABUTAIMOHHOM IIOJIE.
Pabota cwiel ynpyroctu. [lorernuanpaas
SHEPTUs YyIpyro AepOopMUPOBAHHOTO TeNa.

3akoH COXpPAaHCHUA MEXaHHUYECKOM SHCPTHUHU.




TEPMOANHAMHKA

2.5 | Craruka 2 PaBHOBecue maTepuanbHON TOYKU U JIaGoparopHas
TBEp OO Tena. Busl paBHOBecHs. YcinoBus | pabotaNe 6
paBHOBeCHsSl. MOMEHT CHUJIBI. «3yuenue
paBHOBeCHs TeJa MO
IEUCTBUEM
HECKOJIbKUX CHID»
2.6 | OcHOBBI 2 Hasnenune. 3akon Ilackans. PaBHoBecue
TUIPOMEXAHUKHU YKUJIKOCTH U Ta3a. 3aKoH Apxumeza.
[InaBanue Ten.
Heuoicenue sorcuokocmu. 3akon bepuynnu.
Ypasnenue bepuynnu.
[TonBenenune 1 KonrtponbHas padota
UTOTOB U3yUYECHUS Ne 3 o Teme
TEMBI «3aKOHBI
«MexaHHKa» COXpaHEHHUS B
MexaHuke. CTaTuka»
3. | MonekynsapHas pusuka u 17




3.1

OcHOBBI
MOJIEKYJIIPHOKMHETUYECKOMN
teopuun (MKT)

MoekynapHO-KUHETUYECKasT TEOopus
(MKT)

CTPOEHUs BEIIECTBA u eé
AKCIIEPUMEHTAJIbHBIE JJ0KA3aTEIbCTBA.
bpoyHOBCKOE IBUXKEHUE.
Temneparypa u TemioBoe
paBHoBecue. [Ikansl Llenbcus u
KenbBuna. AGcomoTHast
TeMIIEpaTypa Kak Mepa cCpeaHen
KMHETUYECKOM SHEPIUU TETUIOBOIO
JBUKEHUS YaCTHUL[ BELIECTBA.

Cuiibl  B3aUMOJICHCTBUS MOJIEKYJT B
pa3HBIX  arperaTHbIX  COCTOSIHMSIX
BEIIECTBA.

Mognens «uneanbHBIN ras3y.

HaBnenue raza. CBs3p MEXKIY

JaBJICHUEM u cpenHeu
KUHETUYECKON JHEprueu
IIOCTYIATEIBHOT O TEIJIOBOTO

JBYDKEHUSI MOJIEKYJI  HJeaJbHOTO
rasa.

OcHoBHOE yYpaBHEHHE
MOJICKYJISIPHOKUHETUYECKOH  TEOpUH
UeaIbHOTO rasa.

3.2

YpaBHEHHE COCTOSAHUS ra3a

YpaBHEHHE COCTOSHUS UIEATBHOTO
rasa.

YpaBHenue Menzeneena-
Knaneiipona. M3onpoueccel. 'a3oBbie
3aKOHBI.

JlaGoparopHas
pabotalNe7
«DKCriepUMeHTaIbHa
s IPOBEpPKA 3aKOHA
I'eni-JIroccaka»




3.3

B3anmMHble peBpaleHus
JKUJKOCTH U Tras3a

B3aumnbie npeBpaiieHus KUAKOCTH
u rasa. Hacpimennsie u
HEHACBILICHHbIE TMapbl. /laenenue
HACHIWEHHO20 napa.

Kunenue. Brasxcnocms 6030yxa.

3.4

Kuakoctu u TBEpABIE TEJIA

Mogenb cTpoeHuUs JKUAKOCTH.
[ToBepXHOCTHOE HATSKEHUE.
Cmauueanue u necmavusanue.
Kanunnapo.

Kpucrannuueckue u amopgHbie
tena. Mooenv cmpoeHus meépovix
mei. MexaHn4ecKue CBONCTBa
TBEPJIBIX TEIL.

Kuakue KkpucTamibl.

3.5

OCHOBBI TEPMOIUHAMUKH

Buytpennsis sueprus.
TepmoanHaMuuecKkasi CUCTEMA U €€
paBHOBecHOE cocTosiHue. Pabora u
Terionepeiaya Kak criocoobl
W3MEHEHUs BHYTPEHHEN SHEPTUn.
KonnuecTBo TENIOTHI.
TennoéMKoCTb. Daszoevie
nepexooul. YpaBHeHME
TerioBoro  Oamanca.  [lepBblit
3aKOH TEPMOIUHAMUKH.
AnmnabaTHbBIA MpoIIEeCC.
HeoOpaTumocTh TemIOBBIX
IIPOLIECCOB. Bmopoii 3aKoH
MepMOOUHAMUKU U €20
cmamucmuyeckoe moJjKo8aHue.
[IpeobGpazoBanms YHEPTUHU B
TEIUIOBBIX MaluHax. [Juxn Kapho.
KII/I TernmoBbIX MalIvH.

Kontposnbnas
pabota Ne 4 o Teme
«MonexkymnspHas
¢usuka u
TEPMOJAMHAMUKAY




OCHOBBI
INMEKTPOAMHAMUKHI

16

4.1

DNeKTpocTaTuKa

DJIEKTpUYECKUH 3apsii. 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsija. IICKTPUUECKOE
B3aumoyieiicteue. 3akon Kynona.
Bruskooeticmeue u oanvrooeticmeue.
Harnpsx€HHOCTS ¥ OTeHIIHAI
3JICKTPOCTATHYECKOTO MOJIsI, CBSA3h MEXKTY
HHMHU.

Jlunnu HanpsSKEHHOCTH U
SKBUINIOTCHIIMAIbHBIEC TTOBEPXHOCTH.
[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
nosiei. Paznocts moreHumanoB. //poeoonuxu
U OUINEKMPUKU 8 DNeKMPULECKOM NoJle.
DnekTpuueckas EMKOCTb.

Konnencarop. Suepeus snekmpuueckoco
nos.

Konrponsnas padora
Ne5 o Teme
«INEKTPOCTATUKAY»

4.2

3aKOHEI
MOCTOSIHHOT'O TOKa

ITocTrosiHHBIN nekTpuyeckuil Tok. Cuna
Toka. Conportusinenue. [locnenoBarensHoe n
napajuleJIbHOE COeIMHEHUSI IPOBOHUKOB.
Pabota u MoutHOCTh TOKA. 3aKOH
[xoynaJlenna.

Onexrponsuxkymas cuna (3/1C).

3axon OMa 715 OJTHOM

AIIEKTPUYECKON LIEMH.

KonrtponsHas pabora
Ne 6 o Teme
«3aKOHBI
MIOCTOSTHHOTO TOKa»
JlaboparopHas
pabota Ne 8
«[TocnenoBarensHOE
U MapauieabHoe
COEIIMHEHUS
MIPOBOJTHUKOBY
JlaGopatopHas
pabota Ne 9
«M3mepenne O/1C n
BHYTPEHHET O
COITPOTHBIICHUS
UCTOYHUKA TOKA.)»




4.3 | DnekTpudecKuit 5} OJIEKTpPOHHAsA MPOBOJAMMOCTh METAJLJIOB. KonTponbnas pabora
TOK B Pa3JIMYHBIX 3aBUCUMOCTh COINPOTUBIICHUS Ne 7
cpenax IIPOBOJHMKA OT TEMIIEPATYPBHI. «DNEKTPUYECKHIA
Csepxnposooumocme. TOK B Pa3JIMYHBIX
DNEKTPUYECKU TOK B MOJYMPOBOAHHUKAX. | CpeAax»
CobcTBeHHas u npUMecHast
IPOBOJMMOCTH. p-N-iepexon.
Ilonynpogoonukogulii 0u00, MpaH3uCmMop.
Tonynposoonuxosvie npubopbi.
DIIEeKTPUUECKUI TOK B
AIIEKTPOJIUTAX. DNeKMPOIU3.
DNEKTPUUECKH TOK B BAKyyMe U Ta3ax.
Inasma.
Peseps 3
11 kaacce (70 yacos, 2 yaca B He/1eJI10)
1. OcHoBBI 9
JIEKTPOJIHA-
MHMKMH (mponomkenue)
1.1 | MaruuTHOe osie | 5 MaruutHoe oJIe. WNHnyxnus JlaGopatopHas
MarHuTHOTO TOJIA. Bexkrop pabotaNe 1
MarHUTHON MHIYKIINH. «Habmonenune
JleficTBHE MarHUTHOTO I0JI1 HAa MPOBOJHUK | NEUCTBUSA

C TOKOM M JIBHXKYIIYIOCS 3apSKEHHYIO
YacTHUILLY.

Cuna Amnepa. Cuna Jlopenna. [TpaBuiio
JIEBOM pyKu. MarHuTHbIE CBOMCTBA
BelecTsa. Macnumuas 3anuce
ungopmayuu.

Dnexmpouzmepumenvrbie npUOOPLI.

MAar"dsuTHOTI'O ITIOJIA Ha
TOK»




1.2 | DnekTpoMarHuTH 4 SIBnenue snekTpoMarHuTHOW uHAYKUMU. | JlaGopaTopHas
ast MHyKIUs MarnutHbiii notok. IlpaBuno Jlenna. | pabota Ne 2
3aKOH DJIEKTPOMArHUTHOM MHAYKUuU. | «M3ydeHue
DNeKTpOMarHuTHoe  moje.  Buxpesoe | nelicTBUs SABIIEHUS
aeKmpuiecKoe 3JEKTPOMAarHUTHOU
noze. [lpakTuueckoe MPpUMEHEHUE 3aKOHA | MHIYKIIHH.
ANEKTPOMArHUTHOM
WHIYKIUU. Bosnuxnosenue I/C unoykyuu KoHTpobHas paboTa
8 0BUINHCYWUXCSL NPOBOOHUKAX. Ne 1 o reme
SIBiIeHME CAMOMHIYKLIUH. «MarsuTHoe€ 1noz’e.
NHayKTUBHOCTD. DneKTpoOMarHuTHas
DHeprusi MarHuTHOTO MOJIS TOKA. JHepeus | WHAYKIHUS
NEeKMPOMASHUMHO20 NOJIA.
2. Mexanuueckue 17
KoseOaHus
2.1 | Mexanudeckue 3 Mexanuyeckue KojieOaHusl. JlabopaTopHas
KoJeOaHus CBoboaubie konebanus. Marematudeckuii | padorta Ne3
U NIPYKUHHBIN MassTHUKU. [IpeBpamenus «Omnpenenenue
SHEPTUH MpHU KosieOaHUsIX. AMIUIUTY/IA, YCKOPEHUS
MepuoI, 4acToTa, (ha3a KoseOaHui. CBOOOTHOTO
BrinyxxaeHnbsie KonebaHus, pe30HaHC. TaJieHus pu
MOMOIIIHM MASITHUKA.»
2.2 | DnekTpoMarHutHee| 6 DNeKTpOMarHuTHbIE KOJIEOaHHUS.
KoJeOaHus KonebaTenbHblil KOHTYD.

CBoOOaHBIC PTIEKTPOMArHUTHBIE
Konebanus. Aemokonebanusi.
Buinyosicoennvle anekmpomacnummusle
KoJleOaHusl.

[IepemeHHBIN TOK.

Konoencamop u kamywxa 6 yenu
nepemenno2o moka. Pezonanc 6 yenu
nepemenHH020 MoKd.

Onemenmapnas meopus




mpancghopmamopa. IIpouszsoocmeo,
nepeoavya u nompeoaeHue INeKmpudecKoll
SHEp2ulU.

2.3 | Mexanudeckue 3 Mexanuyeckue BoaHbI. [lonepeunsie
BOJIHBI Y TIPOJIOJIbHBIE BOJHBI. DHEPTHUS
BOJIHBL. Mnmepghepenyus u
oughpaxyust 60jiH. 3ByKOBBIE BOJIHBI.
2.4 | DNeKTpOMarHuTH 5 DIEeKTPOMarHuTHOE IoJIe. KontponbHas pabora
BIC BOJIHBI DNeKTPOMArHUTHBIC BOJIHBI. Ne 2 o Teme
Buxpesoe anexrpuueckoe nosue. Ceoticmea «Konebanmust u
9NEeKMPOMASHUMHbBIX 60JIH. JlMana3oHbI BOJIHEL
ANEKTPOMATrHUTHBIX U3TYYCHHUH U UX
MPAaKTHYECKOE TIPUMEHEHHE.
Ipunyunsi paduoceasu u meneauoeHus.
3. Orntuka 13
3.1 | CeroBsie 11 I'eomerpuueckas ontuka. [Ipsmonuneiinoe | JlaboparopHas




BOJIHBI.
I'eomeTpuueckas
Y BOJIHOBAsI
ONTHKA

pacnpocTpaHEHHE CBETa B OJHOPOJHOMU
cpene. 3aKOHbI OTPAXKEHMS U MPETOMIICHUS
ceera. [lomHoe oTpaxkenue. Onruyeckue
PUOOPHI.

BoustHOBBIE CBOIICTBA CBETA.

Ckopoctb cBeta. IHTepdepeHus cBera.
KorepentHocTh BosH. Jludpakmus cBera.
[Tonspuzanus cera. Jucnepcus ceera.
[IpakTueckoe IPUMEHEHUE
3JIEKTPOMArHUTHBIX U3TyUYECHUN.

pabota Ne4
«M3mepenue
MoKa3aTens
MIpeIOMIICHUS
CTEKJIa»
JlaGopaTopHas
pabora Ne 5
«Omnpenenenue
ONTUYECKOM CUJIBI U
¢dboxycHOrO
paccTosiHus
cobuparomei
JTUH3BI»
JlaGopaTopHas
paborta Ne 6
«Onpenenenue
JUTUHBI CBETOBOM
BOJTHBD)

JlaGoparopHas
pabota Ne 7 «Oyenxa
UHGOPMAYUOHHOU
emkocmu
xkomnaxkmoucka (CDy
3.2 | U3nydenue u Bunel nznydenuit. Microunuku caera. JlaGoparopHas
CIIEKTPBI Cnektpel.  CHnekTpanbHBI  aHAJIH3. pabota Ne 8»
TennoBoe wusnyuenue. Pacnpedenenue «Habnronenue
9Hepeuu 8 cnekmpe adbcoNOMHO YEPHO2O CIIJIOLIHOTO 1
mena. JUHEN4aToro
[IIxana »neKTPOMAarHUTHBIX BOJIH. CIIEKTPOB»

Ha6mronenue cnekTpos.




4 OcHoBBI 3

CIIeLIMAIbHOMN

Teopuu

OTHOCUTEJIBHOCTH

3.1 | OcHOBBI 3 Ipuuunst nosisnenus CTO.

CHeIHabHOM IToctynarsr CTO: nHBapUaHTHOCTb MOJYJIS

Teopuu CKOpPOCTH CBETa B BaKyyMme, MPUHIUI

OTHOCHUTEIIBHOCT OTHOCHUTENIbHOCTH DUHILTEHHA.

u (CTO) IIpocmpancmeo u epems 6 cneyuaibHoll
meopuu OMHOCUMENbHOCMU. DHepeUsl U
umnyive c80000nou uacmuyvi. CBSI3b
MAacChl U DHEPTHH CBOOOTHOM YaCTHIIBI.
DHeprus NoKosl.

5. KBanroBas 17
¢duznka

5.1 | CperoBbIic 4 Ilpeomem u 3a0auu K6aHmMoBoU Gu3uUKu.
KBAaHTHI I'unoresza M. I1nanka o kBaHTax.

®oroadpdext. DoToH.

VYpaBHeHue A. DUHIITEWHA 151
dboTorddexra.

Onvimwur A.I'. Cmonemosa. 3axonul
gdomosgpexma.
KopnyckynsipHO-BOTHOBOM

nyanusMm. /Jugparxyus

anekmpoHos. JlaBieHne cBeTa.

Omneitel I1.H. Jle6enesa u C.M. BaBuiosa.
CooTHolIeHre HeopeneaEHHOCTE N
Ieiizendepra.




5.2

AToMHas pu3nKa

OmnbiTel Pesepdopaa. [Tnanerapuas Mmoaennb
crpoenust aroma. OOBsICHEHHE JINHEHYATOTrO
CIIEKTpa BOAOPOAA HA OCHOBE KBAaHTOBBIX
nocryiaroB bopa.

Cnonmannoe u 8blHYICOEHHOE U3TYYEeHUe
ceema. Jlazepol.

5.3

duzuka
aTOMHOTO siapa

CocTaB u cTpoeHHE aTOMHOTO sJIpa.
W3otonsl. SAnepubie cuibl. Oomennas
MOOeNb 510EPHO20 83AUMOOEUCMBUSL.
Hledekt maccel m dHEpPrusi CBSA3M sjpa.
PagnoaktuBHOCTE. BUbI painOaKTUBHBIX
MIPEeBPALCHUI aTOMHBIX

anep. Paouoakxmuenoe usnyyenue, npasuia
cMeuenusl.

3aKOH  pPaJUOAaKTHBHOIO  pacmaja.
MeTto bl HaOI0IeHUs U
perucTpanmy 31eMEHTApHBIX YaCTHII.
SnepHble peakiu, peakuu JeIeHus U
cuHTe3a. LlenHas peakus neneHus sauep.
Aoepnas snepeemuka. TepMosaepHbII
CHHTE3.

IIpumenenue saepHoi

sHepruu. buonozuueckoe oeticmaue
PAOUOAKMUBHBIX U3TYYEHULL.

5.4

OneMeHTapHbIe
YaCTHIIbI

3J'ICMCHTapHBIC JacCTHUIIbI.
CDYH,Z[aMCHTaJ'ILHBIC B3aUMOJEUCTBUS.
YCKOpI/ITCJ'II/I OJICMCHTAPHBIX YaCTHUII.

KonTponpnas pabota
Ne 4 o Teme
«KBanToBas
¢buznkar»

Ctpoenue
Bcenennon




6.1

Conuneunas 2
CHUCTEMA.

Buoumvie dsudicenus nebecnvix mei. 3axonvl

Kennepa.

ConHeuHast cucTeMma: IUIAHETHI M Mallble
Tena, cucrema 3emisi-Jlyna.

lanaktuka. CoBpeMEHHBIE MPEACTABICHUS O

CTPOEHUU U 3BOJIIOLMU BceneHHOM.

6.2 | CoinHue # 3834561 | 2 Crpoenne u sBomonmss ConHIa U 3BE3.
Knaccudukanus 38€31. 3BE31bI U UCTOYHUKU
WX SHEPTUH.

6.3 | Crpoenue 2 lpyeue eanakmuxu.

Bcenennoi IIpocmpancmeennogpemennvie macuimaosl
Habnooaemoti Beenennoii. Ipumenumocmo
3aKOH08 PU3UKU OJ151 00BACHEHUSI NPUPOObL
KOCMUYECKUX 0ObeKmoa.

Temnasn mamepus u mémHas IHepeusl.
7. [ToBTOpEeHME
Peseps
TemaTnueckoe IJIAHMPOBAHME
Ne | Ha3Banue pa3jaena Kosmu | [lnannpyemsble pe3ybTarhl (IpeAMeTHBIE)
n/n €CT-BO
yacosn
10 kiace (70 yacos, 2 yaca B HeJleJ110)
1 BBenenne. ®duszuka u | 1

€CTECTBEHHOHAYYHbIN
METOJ MTO3HAHUS
MIPUPOJBI
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dusuka u
€CTECTBEHHOHAYYHbIN
MECTOA IIO3HaHUA
IIPUPOJIBI

OOBACHATH Ha KOHKPETHBIX IIPUMEpPaxX pojib U MECTO (PU3UKH
B (DOPMHUPOBAHUN COBPEMEHHON HaAy4YHOH KapTHHbBI MUpa, B
Pa3BUTHUU COBPEMEHHBIX TEXHUKH U TEXHOJIOTUH, B
IIPAKTUYECKON AEATEIbHOCTH JIIOAEH. J[eMOHCTpHUPOBATh Ha
IIpUMEpPax B3aUMOCBS3b MEXAY GU3UKOM U APYyrUMHU
€CTECTBEHHBIMHU HAYKaMHU.

Bocnpon3BoauTs cxemy Hay4HOT'O MO3HAHUs, IPUBOJUTD
IIpUMEpPHI €€ UCII0Ib30BaHNus. J[aBaTh onpeesIeHne OHATHN
U pacro3HaBaTh MX: MOJEIb, HAyYHAas THIIOTe3a, (hu3ndecKas
BEIMYMHA, (U3NYECKOE SABJICHUE, HAYUHBIN (akKT,
¢busnveckuii 3aK0H, GU3NIECKast TEOPUSI, TPUHITHIT
COOTBETCTBHUS.

OO00CHOBBIBaTH HEOOXOIUMOCTb UCIIOJIB30BAHUS MOJIENEH s
onucaHus GU3NUECKUX SIBICHUN U nporieccoB. [IpuBoauTs
IIPUMEPBI KOHKPETHBIX SBICHHUN, IPOLIECCOB U MOJIENIEH JUIs
UX OIHMCAHMSL.

[TpuBoauTh puMepH! puzndeckux BenuanH. opmynrpoBarthb
(u3nyecKre 3aKOHbI. YKa3bIBaTh I'PaHUIBI IPUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.

[IpuBoauT, TpUMEpPHl  MCIOJIB30BAaHHUS  (PU3MUYECKUX
3HAHMW B JKHUBOIIMCH, AapXUTEKType, JEKOPATHBHO-
IIPUKIIAJTHOM UCKYCCTBE, MYy3bIKE, CIIOPTE.

Oco3HaBaTh IECHHOCTh HAYYHOT'O MIO3HAHMSI MUpA JUIs
YEJIOBEUECTBA B LIEJIOM U JJI Ka)XKI0r0 YEJIOBEKa B
OTZIEIILHOCTH, BaXKHOCTh OBJIAZICHUSI METOJ0M Hay4HOTO
MO3HAHUS JJIS IOCTUKEHUS ycIexa B JII000OM BHJIe
MIPAKTUYECKON IE€ATEITbHOCTH.

'oTOBUTH Mpe3eHTaluu U COOOIIEHUS M0 U3YUYEHHBIM TeMaM

(BO3MO)KHLIC TEMBI IPCACTABJICHBI B y‘-IC6HI/IKe).

Mexannka

27




2.1

Kunemaruka

JlaBaTh onpenieneHre MOHITHI: MEXaHUYeCKOe JIBIKEHUE,
MOCTYIATeIbHOE ABMKEHNE, PABHOMEPHOE JABHUKEHHUE,
HEpPaBHOMEPHOE JIBI)KCHUE, PABHOYCKOPEHHOE JIBUKEHUE,
JBUKCHHE 110 OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO,
cucTema oTcuéra, MaTepualibHasl TOUKA, TPACKTOPHUS, yTh,
nepeMenieHne, KOopIuHaTa, MOMEHT BPEMEHH, IIPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOTO JBMIYKEHUS, CPEIHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
[EHTPOCTPEMHUTEIHHOE YCKOPCHHE.

Pacrio3naBaTh B KOHKPETHBIX CUTYallUsX, HAOIIOAATh
SIBJICHUS

MEXaHHYECKOE JIBIDKEHUE, TOCTYIATEIIbHOE JIBIKECHUE,
paBHOMEPHOE JBMKCHHE, HEPABHOMEPHOE JBUKCHHE,
PaBHOYCKOPEHHOE JIBIDKCHUE, O8UIICEHUE C YCKOPEeHUeM
€60000H020 nadenus:, TBUKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM




CKOPOCTBIO.

BocnpousBoauTh sIBICHUS: MEXaHUUECKOE JIBUYKEHUE,
paBHOMEPHOE JBIKEHUE, HEPABHOMEPHOE JIBUKCHUE,
PaBHOYCKOPEHHOE JIBUIKEHUE, O8UIICEHUE C YCKOPEHUEM
€80000H020 NadeHus, BUKEHNE TI0 OKPYKHOCTH C IOCTOSTHHOM
CKOPOCTBIO JJI1 KOHKPETHBIX TEl.

3aaBarh CUCTEMY OTCUETA JIsl OMUCAHUS IBUXKEHUS
KOHKPETHOI'O Tea.

Pacrio3naBath cHTyanmuu, B KOTOPBIX TEJIO MOXHO CYHTATh
MaTepuaibHON TOYKOM.

OnuceiBaTh TPACKTOPUU IBUKEHHS Tell, BOCIPOU3BOAMTH
IBUKEHHE W TPUBOJUTH MPHUMEPHl Tell, HMEIOIIUX
3aJJaHHYIO TPACKTOPHIO JBM)KCHUSI.

OmnpenensTb B KOHKPETHBIX CUTYaIUsIX 3HAYCHUS

CKaJISIPHBIX (DU3HUECKUX BEJIUYUH: MOMEHTA BPEMEHH,
MIPOMEXKYTKA BPEMEHH, KOOPIUHATHI, TyTH, CPEAHEH

cKkopocTH. HaxoIuTe MOy b ¥ MPOEKIIUN BEKTOPHBIX
BEJIMYUH, 8bINOHAMb OClCIEUS YMHONCEHUs. HA
4UCJ0,CII0KEHUSL, 8bIYUMAHUS BEKTOPHBIX BETUYHH.
OnpenensiTh B KOHKPETHBIX CUTYAIUSIX HAIIPABJICHUE, MOTYJb U
MPOEKIIMH BEKTOPHBIX (PU3UUECKUX BEIMYMH: IEPEMEIICHHS,
CKOPOCTH PaBHOMEPHOTO JIBU)KEHUSI, MTHOBEHHOU CKOPOCTH,
YCKOPEHHS, IICHTPOCTPEMHUTEIHHOTO YCKOPSHHUS.

[IpuMeHsTh 3HAHUS O NEHCTBUSX C BEKTOpPAMHU, MOTYYCHHbBIE
Ha ypokax reoMmerpuu. Ckraovieamv u 6bI4UMAmMs 6eKmopbl
nepemewenHull U CKopocmelu.

Buisigname ycmouuugvie nogmopaowuecs c8sa3u Mexicoy
BeUUUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOe 0BUICEHUE.
Hcnonvzoeamsv paznuyHule 31eKmMpoHHbLE pecypcbl Os
nOCMpOenUs IKCNEPUMEHMATILHBIX 2PAPDUKO8 U UX

oopabomku. Ycmanaenuseams Gusuyeckull Cmvici

K02 huyuenmos nponopyuoHaIbHOCMU 8 biA6NIEHHBIX

CBA35X, 8 pe3yibmame noiyuams Hosvle QhusuyecKue
genuuuHvl. Pabomams 6 nape, epynne npu vinonneHuu




UCCce008amenbeKux 3a0aHull.

Oyenusams peanrbHOCMb 3HAYEHUL NOYYEHHbIX PU3UYECKUX
BENUYUH.

Braoemwv cnocobamu onucanus 0s8udicenus: KoOpOUHAMHbIM,
BEKMOPHBIM.

3anuceiBaTh YpaBHEHUS! pABHOMEPHOTO M PABHOYCKOPEHHOTO
MEXaHHYECKOTO JBIKeHUs. COCTaBIIATh ypaBHEHUS
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUSI B KOHKPETHBIX CUTYaIusax. OnpeneisTs 1o
YPaBHCHHSIM [TapaMETPhI TBUKCHHUSL.

[TpuMeHsITh 3HAHKS O TIOCTPOSHUU M YTCHUH IPaPUKOB
3aBUCHMOCTH MEKy BETUIMHAMU, TTOJTy4YEeHHBIC HA YPOKaX
anreopel. CTpouTh rpaduk 3aBUCUMOCTH KOOPIMHATHI
MaTepHUaIbHOW TOYKH OT BpeMEHU JBIKeHUs. OTnpeaesnsaTs mo
rpaduKy 3aBHCUMOCTH KOOPJIMHATHI OT BpEMEHH XapaKTep
MEXaHUYECKOTO JIBUKCHUS, HAYaJIbHYIO KOOPJIMHATY,
KOOPJIMHATY B YKa3aHHBII MOMEHT BPEMCHHU, U3MCHECHUE
KOOpPJIUHATHI 32 HEKOTOPBIN MPOMEXKYTOK BPEMEHH, MPOEKITUIO
CKOPOCTH (11 pABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKEHHUS).
Omnpenensth 1o rpaduKy 3aBUCUMOCTH MTPOEKIIUUA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUUYECKOTO JIBHXKEHUS, IPOCKITUIO







HA4YaJIbHOM CKOPOCTH, POEKIUIO YCKOPEHMS, U3MEHEHHE
KoopauHaThl. OnpenensaTs o rpaguKky 3aBUCHMOCTH TPOSKITHUH
YCKOpPEHUS OT BpEMEHM XapaKTep MEXaHUYECKOTO IBHKEHUS,
M3MEHEHUE IIPOCKIUU CKOPOCTH 3a ONPEACIIEHHBIN
IIPOMEXKYTOK BPEMEHH.

JlaBatb ompe/esieHue MOHITUI: aOCOIOTHO TBEPAOE TENO,
MOCTYIATENIbHOE U BPAIIATEIbHOE JBUKEHUS A0COIIOTHO
TBEpAOro Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYalUsX,
BOCIIPOM3BOMTH U HAOIIOATh MOCTYNATEIbHOE U
BpalllaTelbHOE ABM)KEHUS TBEPAOrO Tena. [IpuMenaTs Monens
a0COTIOTHO TBEPAOTO TeNa Il ONMCAHUS BHKCHUS TEl.
BbruucnsaTe 3Hau€HUs YIII0BOM U JIMHEMHOW CKOPOCTEH,
4acTOTHI U NIEpro/ia 00pallleHNsl B KOHKPETHBIX CUTYyalHsIX.

Onpedensamov napamempul OBUNCEHUSL HEOECHbIX Mell.
Haxooums neobxooumyro 0ns danHulx pacuémos uHgpopmayuro
6 Uumepneme.

Cmpoumb epaguku 3a6UCUMOCMU NPOEKYULU U MOOYIIS
nepemewjerst, CKOpoCmu MamepuaibHol MOYKU Om 6peMeHU
osudicernuss. Cmpoums epaghuxu 3a8ucumMocmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNHCEHUSL.
Onpedensamob no epaghuxky 3a8uUcumMocmu KOOpOUHAMvlL OMm
BPeMEHU XApaKmep MexaHuyecko20 08UNCEHUSA, HAYATbHYIO
KOOpOUHAMY, KOOPOUHAMY 8 YKA3AHHbBII MOMEHM 6PeMeHU,
uzMeHeHue KOOPOUHAMbL 3a HEKOMOPLLU NPOMENCYMOK
8peMeHU, NPOEeKYUI0 CKOpocmu (0151 pA6HOMEPHO2O
NPAMONIUHEUH020 OBUNCEHUS), CDEOHION0 CKOPOCHb, MOOYb
MAaKCUMATbHOU MCHOBEHHOU CKOPOCMU.

Onpedensamo no epapuxy 3a8uUcCuMocmu npoeKyun
nepemewjenus Om 6pemeHU XapaKmep MexaHuieckoeo
08UIICEHUS, NPOEKYUIO CKOPOCMU (0J151 PABHOMEPHO20
NPAMONIUHEIHO20 OBUNCEHUSL), USMEHEHUE KOOPOUHAMMbL.
Onpedensamo no epapuxy 3a8uUcuMocmu nPOeKyun CKOpocmu
OMm 8peMeHU XapaKmep MexaHuyecko20 08UNCEHUS, NPOEKYUIO
HA4anbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsL, NPOEKYUI0




nepemeujenust, UsMeHeHue KoOpOUuHamol, NPOUOEHHbIL NYMb.
Onpeoensamob no epaguxy 3a8UcCUMOCMU NPOEKYUU YCKOPEHUS
om 8peMeHU XapaKxmep MexaHuuecko2o 08UNCEeHUS, U3MEHeHUe
npoeKyulu CKOpoCmu, UsmMeHeHue Mooyisk CKOpoCmu 3d
ONpeOesiéHHbLI NPOMEICYMOK BPEMEHU.

Paznuuates nyTh ¥ nepeMelieHre, MTHOBEHHYIO U CPEIHIOI0
CKOPOCTH.

N3mepsts 3HAYEHUS nepeMeIICHHUS, MyTH,
KOOPJAMHATBI, BPEMEHHM  JBUKCHUS, MIHOBEHHOM
CKOPOCTH, CpPEIHEW CKOPOCTH, YCKOPEHHs, BPEMEHHU
JBHKCHHS.

Paborarp B mape npu BBHIOJIHEHUH JIAOOPATOPHBIX PadoOT U
MPAKTUYECKUX 3aJIlaHu M. [Ipumenars MOJEIIN
«MaTepuajgbHas TOYKa», «PAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUEY, «PABHOYCKOPEHHOE JIBHXKCHHE» JUISl OIMHCAHUS
JBUKCHHSI PEANIbHBIX Tell U OOBEKTOB, U3y4aeMbIX B Kypce
OMOJIOTHH.




2.2

3aKOHBI JUHAMUKH
HrroTona

JlaBath onpenesieHue MOHATHI: UHEPLHS, THEPTHOCTh, Macca,
CUJIa, PAaBHOJCHUCTBYIOLIAs CUJIA, MHEPLMAJIbHASI CUCTEMA
OTCY€Ta, HEMHEPLUHAIbHASL CUCTEMA OTCUETA, TE€OLIEHTPUYECKAS
Y FeJIMOLECHTPUYECKAsi CUCTEMBbI OTCUETA.

Pacnio3naBate, HaOMOAaTh SIBJICHUE HHEPIMHU. [I[pUBOIUTD
IIPUMEPHI €r0 MPOSBICHUS B KOHKPETHBIX CUTYalUsX.
OOBACHATH MEXaHUYECKUE SBJICHHS B MHEPIUAIbHBIX U
HEUHEPLHAIbHBIX CUCTEMaX OTcuéra. BriaensaTs neicTBus Tein
JpyT Ha pyra ¥ XapakTepu3oBaTh ux cuiamu. [IpumeHsTh
3HAHUA O IEUCTBUAX HAJl BEKTOPaMU, IIOJyYEHHbIE HA YPOKax
reoMeTpun. OnpenensiTh paBHOACHCTBYIOIIYIO CHUITY ABYX H
6onee cuin. Onpedensimsb pagHOOeUCMBYIOWYIO CUTLY
9KCNEPUMEHMATILHO.

@opMynHMpoBaTh NEPBBIA, BTOPON M TpeTui 3akoHbl HpIOTOHA,
YCIJIOBUS UX IPUMEHUMOCTH.

Buiasnams ycmotiuugvle nosmopsrowuecs ca3u mMexicoy
YCKOpeHuem mena u oeticmsyroujeli Ha He2o CUlOU.
Yemanasnusamo gpuzuueckui cmoicn koagguyuenma
NPONOPYUOHATLHOCMU 8 BbIAGNEHHOU C8A3U (8eNUYUNA,
obpamuas macce mena).

Yemanaenusame mpemuu 3axon Hotomona
IKCNEPUMEHMATILHO.

IIpuMeHATH nepBBIN, BTOPON U TPETHUM 3aKOHBI Hbr0TOHA 1IpH
peLIEHUH PACUETHBIX U IKCHEPUMEHMANbHBIX 3a0aH.
060cH08b16aMb B03MONCHOCHb NPUMEHEHUS 6MOPO20 U
mpemwezo 3akoHo8 Hvtomona 6 ceoyenmpuueckoti cucmeme
omcuéma. Haxooums 6 dononnumenvrou 1umepamype u
Hnmepneme unghopmayuro, noomeepaicoarowyio epaujerue
3emau.

dopMyaMpoBaTh NPUHLIKII OTHOCUTENBHOCTH ["anuies.




2.3

CuJisl B MEXAHUKE

[epeuncisiTe BUIBI B3aUMOJICHCTBUS TSI M BUJIBI CHJI B
MeXaHUKe.

JlaBath ompe/esieHUe MOHSITHI: CHJla TSKECTH, CUIIa
yIIPYTOCTH, CHJIa TPEHHSI, BEC, HEBECOMOCTb, nepecpy3Kd,
nepeas KOCMUYecKas cKopocma.

®opMyTupoBaTh 3aKOH BCEMHPHOTO TSATOTCHUS M YCIOBHS €TI0
MPUMEHUMOCTH.

Haxonute B ponosHutenbHOM suteparype u HHTepHeTe
uHpopmanuio 00 OTKpeITUM HBIOTOHOM 3aKOHAa BCEMHPHOTO
TATOTCHHS, A MAKI’CE UHDOPMAYUIo, NO3OISIOUYIO PACKPLIND
JIOCUKY HAYYUHO20 NOZHAHUS NPU OMKPLIMULU 3AKOHA 86CEMUPHO2O
MsOMeHUsl.

[TpuMeHSTh 3aKOH BCEMUPHOTO TSATOTECHHS IIPH PEIICHUN
KOHKPETHBIX 3a/1a4.

HUmemv npeocmasnenue 006 unepmuou macce u
2pasuUmMayuOHHOU Macce: HA3bl8aMb UX PA3IUYUsL U CXOOCHEO.
PaccunThIBaTh CHITY TSDKECTH B KOHKPETHBIX CUTYAITUSX.
Buiyucnams cuny msascecmu u yckoperue c60000H020

naoenus Ha opyeux nianemax. Boiuuciamo yckopenue
€680000H020 NadeHuUsi Ha pasnudHblx wupomax. Haxooums
0ononHumenvHou 1umepamype u Mumepneme ungopmayuio o
napamempax niarem u opyeux HeOecHvlx mei.

Paccuumvisamo nepgyio kocmuueckyio ckopocme.
Hcnonv306ams 3aKkOHbL MeXAHUKU 0I5t 00BICHEHUSL OBUNCEHUSL
HebecHblX meil.

BrruncnsTe Bec Ten B KOHKPETHBIX cUTyanusx. Ha3piBaTh
CXOJICTBO U Pa3IMuus Beca U CUJIbI TSDKECTH. Paco3HaBaTh 1
BOCIIPOU3BOMTE COCTOSIHUS TEJI, TPH KOTOPHIX BEC TeJIa PaBeH




CHJIE TSKEeCTH, O0JIbIle Win MeHble e€. OnuchBaTh U
BOCIIPOU3BOJUTH COCTOSIHUE HEBECOMOCTH TEJIa.

Onpeoenamo nepecpy3ky meia npu peutenuu 3aoayd. Haxooums
8 dononHumenvHou rumepamype u inmepneme ungopmayuro o
BIUAHUU HEBECOMOCIU U NEPeSPY3KU HA OP2AHUZM YeN06eKd.
['oTOBUTH Mpe3eHTau U COOOIICHUS O TIOBECHUH TEJ B
YCIIOBUSIX HEBECOMOCTH, O IOJIETaX YEIOBEKA B KOCMOC, O
JOCTUKEHHSX HAIIEH CTpaHbl B TOATOTOBKE KOCMOHABTOB K
MOJIETAM B YCJIOBUSIX HEBECOMOCTH.

Pacnio3naBath, BOCIIPOU3BOIUTH M HAOIOAATH PA3InYHbIC
BUJBI nedopmaruu Ten. opmynupoBarth 3aKoH ['yka, rpaHUIIBI
€ro MPUMEHUMOCTH. BBIYUCIATE U U3MEPATH CUITY YIPYTOCTH,
XKECTKOCTD IIPYKUHBI, HCECMKOCb CUCTNEMbL NPYIICUH.
Hccnedosams 3asucumocms cunvl ynpyeocmu om oegopmayui,
BLINOJIHAMb FIKCNEPUMEHMATILHYIO NPOBEPKY 3aKOHA

I'yka. Pacrio3HaBath, BOCIPOU3BOAUTD, HAOIIOIATh SIBICHUS
CYXOT'0 TPEHHS IIOKOSI, CKOJIb)KEHHUSI, KAUCHMUS], SIBJICHUE
CONPOTHUBJICHHUS MIPU ABUKEHUH TEJIA B )KUIKOCTH WJIU Ta3e.
N3mepsaTes u n300pakats Tpadudecku CUIIbI TPEHHSI TIOKOS,
CKOJIb)KCHUS, KQUEHUS, dKUJKOTO TPEHUSI B KOHKPETHBIX
cutyanusx. Mcnonb3oBath popmyny Asisi BEIYUCICHUS CUITBI
TPEHUS CKOJIbKEHUS IIPU PELLIEHUH 3a1ad. Buisasnamos
9KCNEePUMEHMANLHO 8EIUUUHD, O KOMOPBIX 3A6UCUM CUNA
MpeHUsl CKONbHCEHUSL.

N3MepAaTh cuity TSKECTH, CUITy YIIPYTOCTH, BEC TEJIA, CUITY
TpPEHUs, yIJIMHEHNE NPYKUHBI. ONpeensTh ¢ TOMOIIbIO
KOCBEHHBIX U3MEPEHUH KECTKOCTh MPYXKUHBI, KOOPPUITUEHT
TPEHHS CKOJIbKECHHUS.

PabGoTtate B mape mpu BBIOJTHEHUH MPAKTHUYECKUX 3aJaHHM.
Haxonute B pomosHuTeNnbHOM JuTeparype u HWHTEpHETE
nHpOpMANUI0 O BKJIaJA€ pa3HbIX YUYEHBIX B Pa3BUTHE
MEXaHUKH.

['oToBUTH Tmpe3eHTAIMK HW COOOIICHUS 1O HW3YYECHHBIM
temaM. [IpuMeHSATH 3aKOHBI JWHAMUKU I ONUCAHUS
JIBUKEHUS pPEATIbHBIX TEII.







2.4

3aKOH COXpaHEHHUsI B
MeXaHHUKe

JlaBaTh onpeneneHne NOHATHI: UMITYJIbC MaTEPUAIbHON TOUKH,
HMITYJIbC CHJIBI, UMITYJIbC CUCTEMBI TEJI, 3aMKHYTasi CHCTEMA
TEJI, PEAKTUBHOE JBUKCHUE, PEaKMuUeHas CUula.

Pacrnio3HaBaTh, BOCIPOU3BOJAUTH, HAOIIOAATh YIPYTHe U
HEYIPYIHe CTOJIKHOBEHUS TEII, PEAKTUBHOE JBUKEHUE.
Haxonuth B KOHKPETHOM CUTyalluX 3HAYECHMS UMITYJIbCa
MaTEpHUaIbHOU TOUYKHU U UMITYJIbCA CHJIBI.

DopMyIMpPOBaTh 3aKOH COXPAHEHUS UMITYJIbCa, IPAHULIBI €T0
IIPUMEHUMOCTH.

CocTaBiATh ypaBHEHUs, ONIUCHIBAIOLINE 3aKOH COXPaHEHUS
HMITYJIbCA B KOHKPETHOM cuTyauuu. HaxoquTe, ucnons3ys
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHbIE BeIMUMHBL. Co3/1aBaTh
CUTYalluH, B KOTOPBIX MIPOSBIIAETCS 3aKOH COXPAHEHHUS
HMITyJIbCa.

Haxoauts B ntononHuTensHoM auteparype u MHTepHeTe
uHOpMaIHIO [0 33JaHHOM Teme. ['0TOBUTh Npe3eHTaluu 1
COOOMICHHUS TI0 U3YYSHHBIM TeMaM (BO3MOXHBIE TEMBI
IIPEJICTAaBIICHbI B YUEOHHUKE).

["'0TOBUTH Mpe3eHTALUU U COOOLIEHHS O MOJIETAX YeIOBEeKa B
KOCMOC, O JOCTH KEHHSAX HAILIEW CTPaHbl B OCBOCHUH




KOCMHMYECKOTO MPOCTPAHCTBA.
PaGotate B mape wiu rpymnme npu BbIMOJTHEHUN TPAKTHUECKUX
3alaHUM.

JlaBaTh onpeieneHue MOHATHIi: paboTa CHIIbI, MOIIIHOCTb,
KMHETUYECKasl YHEPTUsl, IOTEHIMAIbHAs SHEPTUsl, ITOJIHAs
MEXaHUYEeCKast SHEPIusi, U30JIMPOBAHHAS CUCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

BbruncnsiTe B KOHKPETHOM CUTYaIlMH 3Ha4YeHUs (PU3HUUECKUX
BEJIMYHH: PabOTHI CHIIBI, PaOOTHI CHITBI TSDKECTH, PAOOTHI CHIIBI
yIPYrocTH, pabOThI CHIIbI TPEHUS, MOIITHOCTH, KHHETUYECKOM
SHEPTUH, U3MEHEHU KUHETUUYECKON 3HEpruu, NOTEHIUATIbHON
SHEPTUH TEJ B TPABUTAIMOHHOM I10J1€, OTEHIIUATBLHOMN
SHEPTUH YIPYTro 1e(OopMUPOBAHHOTO TeJa, MTOJTHOU
MEXaHUYECKON IHEPTHUU.

CocTaBnaTh ypaBHEHUs, CBSA3BIBAIOILINE PAOOTY CHJIBL,
JEHCTBYIOILLEH Ha TEJIO B KOHKPETHOW CUTyalluu, C ©3MEHEHHEM
KMHETUYECKOM 3Hepruu Tena. Haxonuts, ucnonb3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMYNHBI.
DopMyJIUPOBATH 3aKOH COXPAHEHUS MMOJTHON MEXaHHUYECKON
SHEPTUH, HA3bIBATh TPAHUIIBI €TO MPUMEHHUMOCTH.

CocTaBnsiTh ypaBHEHHsSI, OINMCHIBAIOIINE 3aKOH COXpaHEHUS
MOJIHOW MEXAaHWYECKOM 3HEPruu, B KOHKPETHOM CHUTYallHH.
Haxoauts, ucnionb3yst COCTaBIEHHOE YpaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

Co3naBaTh CUTyalluH, B KOTOPBIX MPOSIBISIETCS 3aKOH
COXpaHEHUs MOJHOW MEXaHUYECKOM YHEpTruu. BoIMONHATD
AKCIEPUMEHTAIIbHYIO POBEPKY 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTrUU. BBIOIHATH KOCBEHHbBIE U3MEPEHUS
HMITYJTbCA TeJla, MEXaHUYECKON YHEPTUHU Teja, paOOThI CHUITBI
TpEHUS.

PaGorats B mape, TpyIine npu BHIMOTHEHUH MPAKTUYECKUX
3a/1aHHM.

[IpuMeHATh 3aKOHBI COXpPAHEHUS HMMIYJIbCA U MEXaHUYECKOU
SHEPTUHU JUISl ONMCAHUS ABUKEHUS PEAIbHBIX TEll.




2.5

Craruka

JlaBaTh onpeaeneHue MOHSATHMN: paBHOBECHE,
YCTOMYHMBOE pPABHOBECUE, HEYCTOMYHMBOE pPABHOBECHE,
0e3pa3IMyHOe paBHOBECHE, IJICUO CHIIbI, MOMEHT CHJIBI.
Haxonutb B KOHKpETHOM CUTyalluy 3HA4Y€HHUsI I1JIeYa CUIIbI,
MOMEHTA CUJIBI.

[lepeuncnarh ycaoBusi paBHOBECUSI MaT€pUAIbHON TOUKU U
TBEporo Tena. CocTaBisATh ypaBHEHUS, ONMCHIBAIOIINE
YCIJIOBUSI paBHOBECHS, B KOHKPETHBIX cUTyauusx. OnpenensTs,
HCIOJIb3YSl COCTABJICHHOE YPaBHEHUE, HEU3BECTHbBIE BEINYMHBI.
Pacrnio3naBath, BOCIIPOM3BOJANTE U HAOIOIATh PA3INYHbIC
BU/Ibl PABHOBECHSI TE.

N3mepsTh cuily ¢ TOMOIIBIO IPYKMHHOTO AUHAMOMETPA U
M(pPOBOro JaTUMKA CUIIBI, U3MEPSITH IJIe40 cuiibl. PaboTats B
rape, rpyIiie py BbIIOJHEHUH PAKTUYECKUX 3aJaHU.
Haxonute B nononHurenbHoM uteparype u Marepuere
MH(POPMAIIHIO O 3HAYCHUU CTATUKU B CTPOUTEIBCTBE,
TEXHHKE, ObITY, 00bsICHEHHE (DOPMBI U pa3MEPOB 0OBEKTOB
IpUPOJBL. ['0OTOBUTH MPE3EHTAMU U COOOIIEHUS, 8bINONHAMb
ucciredosamenvckue pabomol MO 3aJaHHBIM TeMaM. Pabotathb
B I1ape MPpH BBIIIOJIHEHUH JIa0OpaTOpHOU paboThI




2.6

OcCHOBBI THIPOMEXAHUKHU

JlaBaTh onpeienieHne MOHITHIA: HeCKMaeMast

XKHUJIKOCTh, PABHOBECHE KUJIKOCTH U rasa,
TUIPOCTaTUYECKOE JaBICHUE, TIAMUHAPHOE medenue,
mypbynenmuoe meyenue. Pacnosnasams,
80CNPOU3BOOUMb U HAOIIOOAMb TAMUHAPHOE U
mypoOyieHmHoe meyerue HCUOKOCHU.

HaxomuTh B KOHKpPETHOI CUTyalluu 3HAUYEHUs 1aBJICHUS B
MTOKOSIIEHCS KHUIKOCTHU HITH Tas3e.

®opmynnpoBarh 3akoH [lackans. [IpumeHsaTh 3aK0H
[Tackans nnst 00BbsICHEHHS TUAPOCTATUYECKOTO MapagoKca,
JUTSE 0OBSICHEHU ST IPUHIINTIA JICUCTBUS THAPABIMYECKOTO
rpecca U BRIYUCIICHHS ITapaMeTPOB Ipecca.
®opmynupoBaTh 3akoH Apxumena. [IpumeHsTh 3aK0oH
Apxumena s perieHus 3a1a4. PaccuuTriBaTh MIOTHOCTD
TeJa Mo €ro MOBEACHUIO B KUAKOCTH. OnpenensTh
BO3MOYXHOCTH TUTABAHUS TEJIA.

Cocmasnams ypaenenue bBepuynnu 6 konkpemuuix
cumyayusx. Onpeoenamo, UCNONIL3YS COCMABNIEHHOE
ypasHeHue, HeuzgecmHubvle 8eIUUUHDL.

IIpusooums npumepul, unrIrOCmMpupyroujue blNOIHeHUe
ypasnenusi bepuynnu. [lpumensms ypasuenue bepuynnu
OJ1s1 ONUCAHUSL OBUNHCEHUS HCUOKOCMU 8 PACMEHUSX U
JHCUBBIX OP2AHUZMAX.

Haxooums 6 dononnumenvuoii numepamype u
Humepneme ungpopmayuro 06 ucnonwb3o8anuu ypagHeHus
Bepnynnu 6 mexnuke u ovimy.

ITonBeneHME NTOTOB
W3y4YEHUS TEMBI
«MexaHHUKa»

OnuceiBaTh MEXaHUUYECKYIO KapTUHY MHpa. [lepeuncnare
00BEKTHI, MOJIETIH, SIBJICHUS, GU3NYECKUE BEITUUUHBI,
3aKOHBI, HAy4HbIE (PaKThl, CPEJCTBA OMUCAHUS,
paccMaTpuBaeMble B KJIIACCHYECKOW MEXaHUKE.
dopmyaupoBaTh NPSIMYIO U OOPATHYIO 337]a4l MEXaHHUKH.
YKa3bpIBaTh IPAHMIIBI IPUMEHUMOCTH MOJIENIEN U 3aKOHOB
KJIaCCUYECKOM MexaHuKu. Ha3pIBaTh mpuMepsbl




HCIIOJIB30BaHUA MOZ[GJIGI;'I M 3aKOHOB MCXaHHKHU OJIA
OIMMCAaHUs NBUIKCHUA PCAJIbHBIX TCII.

3. MornexymsipHasi pusnka u 17
TePMOIUHAMUKA

3.1 | OcHOBBI 2 JlaBaTh omnpeieiCHHE MTOHSATHIA: TEIJIOBBIC SIBJICHHUS,
MOJICKYJISIPHOKUHETUIECKOM MaKpOCKOITMYECKHE TeJla, TEIIOBOE JBHMIKEHHUE,
teopun (MKT) OpoyHOBCKOE NBIKeHUE, MU (y3Us, OTHOCUTEIbHAS

MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAs
Macca, MOJIEKYJia, Macca MOJIEKYJIbI, CKOPOCTb JBUKEHUS
MOJIEKYJIbI, CPEIHSASI KHHETUYECKast SHEPT U MOJIEKYJIbI,
CUJIbI B3aUMOJCHCTBUS MOJIEKYJI, J€AIbHBIN ra3,
MUKPOCKOITMYECKHUE TTapaMeTPhl, MAKPOCKOTTMYECKHE
rapameTphl, JaBJIeHUE Ta3a, abCOIIOTHAS TEMIIepaTypa,
teroBoe pasHoBecue, MKT.

[lepeuncisaTh MUKPOCKONUYECKHUE U MAKPOCKOIIUYECKUE
rapameTpsl rasa.

[Tepeuncinars ocHoBHBIE NTON0XeHUa MKT, npuBonuts
MIPUMEPBI, PE3YJIbTATHl HAOIOJCHUHN U ONHUCHIBATH
9KCIIEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEIIUBOCTD.
Pacmo3naBaTh 1 OMUCHIBATH SIBJICHUS: TEIIJIOBOE
JBIDKEHUE, OPOYHOBCKOE ABMKEHUE, TUPDY3HUs.
Bocnpon3BoanuTh u 0OBICHSTH OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOPOCTH Tudy3un ot
TEMITepaTyphl U arperaTHOr0 COCTOSHUS




BemecTBa. Habmonate auddy3uro B KUAKOCTIX U ra3ax.
Hcnonb30BaTh MOTydeHHBIC HA YPOKAX XUMHUH YMEHHS
OTIpEeEIATh 3HAYCHHSI OTHOCUTEIBHON MOJIEKYJISPHOM MAacCChl,
MOJIIPHOM MAaccChl, KOJIMYECTBA BEIIECTBA, MAaCChl MOJICKYJIBI,
¢bopmynHrpoBaTh GU3NIECKUN CMBICT TIOCTOSIHHOW ABOTaIpo.
Onucvieams Memoowvl onpeoeieHusi pasmepos MOeK)Il,
CKOpOCMU MOJIEK) .

OneHuBaTh pa3Mep MOJIEKYJIbL.

OOBSCHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUA
BemecTsa Ha ocHoBe MKT.

Cosz0asamb KomnvrOmepHvie MOOENU MENL08020 OBUNCEHUS,
OPOYHOBCKO020 08uUdICeHUs, A8NIeHUs Oupdy3uu 6 meépovix,
HCUOKUX U 2a3000pasHblx menax, onvima lleppena.

OrnuceIBaTh MOJCIb «UACATBHBIN Ta3y, onpeoesims SpaHuybl eé

NPpUMERUMOCTU.
CocTaBisITh OCHOBHOE YpaBHCHUC MKT naCaJIbHOI'O rasa B
KOHKpCTHOﬁ CUTyalluu. OHpeI[eJ'IfITL, HCIIOJIb3YA

COCTaBJICHHOE ypaBHEHUE, HEU3BECTHbBIE BEIINYNHBI.
CocTaBnATh ypaBHEHNUE, CBA3BIBAIOLIEE IABICHUE UI€ATBHOIO
rasa co CpeiHel KWHETUYECKOW DHEPruei MOJIEKYI, B
KOHKpEeTHOU cuTyanuu. OnpeaesnsaTs, UCIOIb3ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJMUNHBI.

OnuceiBaTh crocoObl HM3MepeHus Temieparypbl. CpaBHHUBATH
mkanbl KeasBuHa u Lenbcus.

CocTaBnaTh ypaBHEHUE, CBS3bIBAIOLIEE A0COIIOTHYIO
TeMIepaTypy UJIeaIbHOTO Ta3a cO CpeaHEN KHHETHYECKON
9HEPrueil MOJIEKYJ, B KOHKPETHOHN cuTyanuu. OnpenensTs,
HCIOJIb3YSl COCTABJICHHOE ypaBHEHUE, HEU3BECTHbBIE BEIINYNHBI.
CocTaBnaTh ypaBHEHUE, CBSA3BIBAIOLIEE JIaBJICHUE UJI€aTbHOTO
rasza ¢ abCOJIIOTHON TeMIlepaTypoi, B KOHKPETHOM CUTYaIHH.
Onpenensitb, UCIOB3YS COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIE BEINYHHBI.

N3mepsaThs TemnepaTypy KUAKOCTH, T'a3a KUIKOCTHBIMU U

1 poBeIMU TepMOMeTpamu. PaboTath B mape, rpyrmre npu




BBIITOJITHCHHHU IMPAKTUYCCKUX Sa,I[aHI/Iﬁ .

Haxonute B nononHuTenbHOU JuTeparype u MHTepHeTe

CBCACHUA 110 HUCTOPHU PaA3BUTUA
TCOpHUU CTPOCHHA BCIICCTBA.

aTOMHCTHUYECKON




3.2

YpaBHeHue
COCTOSIHMS Ta3a

CocTaBiATh yYpaBHEHHME COCTOSIHMSI MJEaJIbHOIO rasza u
ypaBHeHue  MenzeneeBa-KnaneiipoHa B KOHKPETHOHU
CUTyalluu. BBIUUCIATH, UCIOJNIB3YSl COCTABIEHHOE YpaBHEHHE,
HEU3BECTHBIC BETMYHUHBI.

PacriozHaBaTh U OIUCHIBATh U30IIPOLIECCH] B UICAIBHOM Tas3e.
IIpoeno3zuposams 0cobeHHOCMU NPOMEKAHUSL U3ONPOYECCO8 8
UOeanbHOM 2a3ze Ha OCHOBe YPAGHEHUl COCMOAHUS UOeANbHO20
eaza u Menoeneesa-Knanetipona. Obocrogvieams u
omcmaueams c8ou npeonoN0NCeHUs.

®opMyIMpoOBaTh Ta30BbIE 3aKOHBI M ONPEIENATh I'PaHHUIBI
ux npumeHumoctd. CoCTaBiIATh ypaBHEHUS UId HUX
OIHCaHUS. Boruncnsts, UCIOJIB3YS COCTaBJIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEIMUNHBI.

[IpencraBisaTs B BUAE rpaduKoB U30XOPHBINA, N300apHBINA U
M30TepMHUUYECKUi Tiporiecchl. OnpeaensTs mo rpadgukam
XapakTep mpoliecca U MaKporapaMmeTpbl UAealbHOTO rasa.

Hccneoosams sKkcnepumenmanbHO 3a8UCUMOCIIU MENHCOY
Makponapamempamu npu U30npoyeccax 6 caze.

N3mepsaTh naBiieHne BO3AyXa MaHOMETpaMU U LIM(PPOBBIMU
JaTYMKaMU JaBJICHUs ra3a, TeMieparypy rasa 0 sxuakocTHbIMU
TEPMOMETpaMHU U IU(POBBIMU TEMIIEPATYPHBIMU JIaTYUKAMH,

00BEM raza [ ¢ nomomibio cuiib(oHa.
Paborats B nape, rpymnme npu BbIIOJIHEHUH MTPAKTUYECKUX

3aJaHuH.

Haxomutes B nuteparype u UWHTepHeTe wuUHPOpPMAIUIO 110
3aJIaHHOH TeMe.

['OTOBUTH Mpe3eHTaluu U COOOIICHUS IO HM3yYEeHHBIM TeMaM
(BO3MOYKHBIE TEMBI TIPE/ICTABICHBI B YYCOHHKE).

[IpuMeHATh MOJENb UACAIBHOTO Ta3a JJis ONMCAHUS MMOBEICHUS
peanbHBIX ra3o0B.




3.3

Bzaumuebie
MPEBPALLCHUS
JKUJIKOCTH U rasa

JlaBaTh onpe/ieicHHEe MOHITHIA: UCIIapeHHUEe, KOHICH A,
KHIICHHE, TMHAMUYSCKOE PaBHOBECHE, HACBIIIICHHBIN T1ap,
HEHACBIIICHHBIN TIap, Kpumuyeckas memnepamypa,
memnepamypa KuneHus, abcoaomHuas 61aiCHOCMb 8030YXd,
napyuaivHoe 0asieHue, OMHOCUMEeNbHAsL 8IANCHOCMb 8030YXd,
MOYKA POCHL.

Pacro3naBath,  BOCHPOWM3BOJIWTH,  HAOMIOAATH  SIBICHUS:
HCIIapeHUe, KOHICHCAIUS, KUTICHHE.

Onucvlieams ceoticmea Hacviyenno2o napa. Cozoasams
KOMHIbIOMEPHbLE MOOeIU OUHAMUYECKO20 PABHOBECUSI.
Hzmepsamsb 61a%CHOCHb 8030YXA C NOMOWBIO 2USPOMEMPA U
ncuxpomempa. Onucvieams YCmpoucmeo 2uzpomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO 81ANHCHOCHb NO
ncuxpomempuyeckou maobauye. Onpedenamv adCOIOMHYIO
BILAICHOCL 8030YXA, NAPYUATbHOE OABIIeHUE, OMHOCUMETbHYIO
BILAICHOCTD 8030YXA, MOYKY POCHL 8 KOHKPEMHbIX CUMYAYUSIX.
Haxooums 6 numepamype u Hnmepneme unghopmayuio,
20MOBUMb NPE3EHMAYUU U COOOUEHUSL O GIUSHUU GLANCHOCMU
8030YXA HA NPOYECCHL HCUSHEOESMENbHOCU YeN0BEK .




3.4

Kunkoctu u TBEpAbIE
Tea

[TepeuncisaTh CBOMCTBA )KHJIKOCTH M OOBSICHSATD UX C

ITOMOIIBIO0 MOJICIM CTPOCHUS KHUJIKOCTH, CO3JIAHHON HA OCHOBE
MKT. laBath onpenesieHue NOHATHI: CUila TOBEPXHOCTHOTO
HaTSOKeHHSI, KO (UIIMEHT MMOBEPXHOCTHOTO HATSDKEHUS,
NOBEPXHOCMHASL YHEPIUsL.

Pacno3naBatb u BOCIIPOU3BOIUTH HIPUMEPBI
MPOSIBIICHUS ~ JICHCTBUSA ~ CHJBI  TIOBEPXHOCTHOTO
HaTsOKeHHsI.  Onpedensimb  CULY — NOBEPXHOCHHO20
HAMANCEHUS,

KO3 huyuenm nosepxHOCMHO20 HAMSICEHUSL, NOBEPXHOCTIHYIO
OHEPUIO HCUOKOCMU 8 KOHKPEMHBIX CUMYAYUSIX.

Paznuuams cmauusarowue u ne cmavusarowue no8EPXHOCMb
AHCUOKOCTU.

O6bsicHAMb NPUYUHY OBUNCEHUSL HCUOKOCIU NO KANULIAPHBIM
mpyoxam.

Paccuumvisamov 6bicomy noonamus (onyckanus) HcuoKocmu no
Kanuuispy.

Hasamv  onpedenenue noHAMUIl:  KPUCMALIUYECKOE  MEO,
amopghroe meno, AHU30MPONUSL.

Ha3piBaTh CXOJCTBA M pa3iuyusi TBEPABIX TeJ, aMOPPHBIX TE,
KHUJKUX KPUCTAIIIOB.




[TepeuncisiTh CBONCTBA TBEPIBIX TEI U 0OBACHAMb UX C
NOMOWBIO MOOENU CIMPOeHUsl. [{eMOHCmPpUuposams
0CcobeHHOCmU CMPOoeHUs KPUCALIUYECKUX U AMOPHHBIX
meEpObIX mei, UCNONb3YSL 00bEMHbIE MOOeNU KPUCMALO8.
IIpusooums npumepwvl npoyeccos, NOOMBEEPHCOAIOUUX
CX00CMB0 U pA3IUYUs C8OUCME KPUCMATIUYECKUX U AMOPDHBIX
MeEpPOvIX mei.

Haxooums 6 Humepneme u dononnumenvuou aumepamype
c8edenUsl 0 C8OUCMBAX U NPUMEHEHUU KPUCIATUYECKUX U
AMOPGHBIX MaAMepuanos.

Tomosumwb npezenmayuu u coooujenuss no U3y4eHHbIM memam
(603MOJICHbIE MeMbl npedCcmasieHbvl 8 yieOHUKe).

JlaBaTh onpeneneHre MOHATUI: TEPMOIMHAMUYECKAsi CUCTEMA,
M30JIMPOBaHHAs! TEPMOIMHAMUYECKASI CUCTEMA, PABHOBECHOE
COCTOSIHHE, TEPMOIMHAMUYECKUH TTPOLIECC, BHYTPEHHSIA
SHEPTHsl, BHYTPEHHSA SHEPTHS UACATIHOTO rasa,
TEIJIOEMKOCTh, KOJTMYECTBO TEIJIOTHI, yeIbHas TEII0Ta
MIJIABJICHUS, yIeTbHas TEIJI0Ta MapooOpa3oBaHusl, yAeIbHAs
TEIJIOTa CTOPaHMs TOIUTNBA, paboTa B

TePMOJAMHAMUKE, a0uabammuwlii npoyecc, O0paTUMBIN MPoIIeCC,
HEOOpaTUMBIN TIPOLIECC, HarpeBaTellb, XOJIOAMIBHHIK, pabouee
TeNo, TeNaoBoM aBurarens, KII/[ TermoBoro gsurarens.
Pacno3naBaTh TEpMOJIMHAMUYECKYIO CHCTEMY,
XapaKTEepPU30BaTh €€ COCTOSHUE U MPOIECCHl U3MEHEHUS
COCTOSIHHSI.

IIpusooumo npumepvl mepmoOUHaAMUYeCKUX cucmem u3 Kypca
ouono2UU, XAPaKmepu308ams Ux, ONUCLIBAMb U3MEHEHUS
COCMOAHULL.

OmnuchIBaTh CIOCOOBI M3MEHEHHS COCTOSTHUS
TEPMOJAMHAMUYECKON CUCTEMBI ITyTEM COBEPIIICHHS
MEXaHWYECKOW pabOThI U MPH TEIIonepeaaye.

CocTaBnsaTh ypaBHEHHE TEIUIOBOTO OajaHca B KOHKPETHOM
CUTYaIiH. Breraucnss, WCIIONB3Ys COCTaBJICHHOE
ypaBHEHWE, HEU3BECTHBIC BEIMUNHBI.




3.5

OCHOBBI
TEPMOUHAMUKHU

JlaBaTh onpe/ienieHne MOHATHIA: TepMOJUHAMHUYECKAsl CUCTEMA,
M30JIMPOBAHHAS TEPMOIMHAMUYECKASI CHCTEMA, PABHOBECHOE
COCTOSIHME, TEPMOJMHAMHYECKUI MTPOLIECC, BHYTPEHHSIS
SHEPTusi, BHYTPECHHSSI SHEPTHUs UACATBLHOTO rasa,
TEII0EMKOCTh, KOJIMYECTBO TEIUIOTHI, YAeIbHas TeIIOTa
IUIaBJICHUS, YIENIbHAS TEIUIOTa Mapo00pa30BaHUs, yaeIbHAS
TEIUIOTa CTOPaHUsl TOILINBA, paboTa B TEPMOIMHAMUKE,
aouabammwiii npoyecc, OOPaATUMBINA MPOIECC, HEOOPATUMBIMA
MPOLIECC, HarpeBaTesb, XOJIOAUILHUK, pabouee Telo,
TeruioBoi auratensb, KI1J[ TenmnoBoro nBuratens.
Pacnio3naBath TepMOAMHAMUYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOIIECCHl H3MEHEHHMS
COCTOSIHUSI.

IIpusooums npumepvl mepmoOUHAMUYECKUX CUCMEM U3 KYPCa
OuoI02UU, XAPAKMEPU308amMb UX, ONUCHIBAMb U3MEHEHUs
COCMOSAHUII.

OnuceiBaTh CrIOCOOBI U3MEHEHUS COCTOSTHUS
TEPMOJTUHAMHYECKON CHCTEMBI ITyTEM COBEPIICHHUS
MEXaHHYECKOH paOdOThI U TIPH TEILIoNepe1ade.

CocTaBnaTh ypaBHEHHE TEIJIOBOrO OallaHCa B KOHKPETHOM
CUTYalluu. BeIUUCIATH, UCTIONB3YS COCTaBICHHOE YpaBHEHHE,




HEU3BECTHHIC BETNIHHEI.
Pacnosznasame ¢ghazosvie nepexodst nepsoco pooa u
cocmaenams ypasHenus 011 (hazosvix nepexo0os. Buiuuciams,
UCNONIL3YSL COCMABNIEHHbLE YPABHEHUS, HeU3BECIHble BETUYUNDI.
OnpenensTh 3HaUCHUST BHYTPEHHEH SHEPTUU UI€aIbHOTO rasa,
M3MEHEHUE BHYTPEHHEH SHEepruu uaeaabHoro ra3a, paboThl
UJealIbHOTO rasa, padoThl Ha/l UCaTbHBIM ra30M, KOJMYECTBa
TEIUIOTHI B KOHKPETHBIX cUTyanusx. OnpenensTs 3HaYCHUe
paboThI UEaTLHOTO rasa Mno rpaguKy 3aBUCUMOCTH J1aBIICHUS
oT 00bEMa mpu U300apHOM TpoIIecce.

Onucwvieams ceomempuyecKuti cmvici pabomol u
paccuumvléams e€ 3Hauenue no epaguxy 3a6UcCUMocmu
oasneHusl U0earbHo2o 2a3a om 06véma.

dopmyarpoBaTh MEPBBIN 3aKOH TepMoauHaMUKUA. COCTaBIIATh
ypaBHEHHUE, OMUCHIBAIOIIECE MEPBbI 3aKOH TEPMOJAMHAMUKH, B
KOHKPETHBIX CUTYAIUSIX JIJISl U30IPOIIECCOB B UACATLHOM Ta3e.
Boruncnsts, UCIIONB3YS COCTaBIIEHHOE ypaBHEHHUE,
HEU3BECTHHIC BEJTMIHHEI.

Paznuuare oOpatumbie 1 HEOOpATUMBIE TIPOIIECCHI.
[ToaTBepkIaTh MpUMEpaMH HEOOPATUMOCTh TETUIOBBIX
MPOIIECCOB.

Dopmynuposams 6mopou 3aKOH MePMOOUHAMUKU, HA3bIBANb
2PAHUYDBL €20 NPUMEHUMOCTU, OOBACHAMb €20
cmamucmuyeckull xapakmep.

[TpuBOIUTE IPUMEPHI TETUIOBBIX ABUTATENICH, BBIICIATE B
MpUMepax OCHOBHBIC YAaCTH JIBUTATENICH, ONUCHIBATH MPUHITHIT
nevicteus. Beraucinsats 3navenus KIIJI TermmoBoro apurarens B
KOHKPETHBIX cutyanusix. Onpeodenamo 3navenus KII/]
menno6ozo ogueameis, pabomaroujeco no yukiy Kapno, 6
KOHKPEMHbIX CUMYAYUSIX.

T'omosums npezenmayuu u cOOOWEHUs NO U3YUEHHBIM MEMAM
(603MOHCHBIE MeMbl NPeOCMABIIeHbL 8 YUeOHUKe).

Co3z0asamv KomMnbIOMepHbIE MOOENU MENIO0BLIX MAUUH.
Haxomuts B mutepatype u uTepHeTe nHGOpMaIuio o
npo0GyieMax SHEPTeTUKU U OXPAaHE OKPYXKAIOIIeH cpeibl.




VY4acTBOBaTh B AUCKYCCUU O MPOOIEMax IJHEPIeTUKH U OXpaHe
OKpY>Karolllel Cpe/ibl, BECTU JUAJIOT, OTKPBITO BRIpAXKaTh U
OTCTauBaTh CBOIO TOUKY 3PEHUS, BBICIYIIUBATh MHEHHE
OIIOHEHTA.




4. OcHOBBI 16
AJIEKTPOIMHAMUKH
4.1 | DnexTpocraTtuka 6 JlaBaTb onpeneneHue NOHATUI: JIEKTPUYECKUH 3apsi,

3JIEMEHTAPHBIN AIEKTPUUIECKUH 3apsi/l, TOUYCYHBIN
AJIEKTPUUYECKUH 3apsij1, CBOOOTHBIN 3JEKTPUUECKUH 3aps,
IIIEKTPUYECKOE M10JI€, HAIIPSLKEHHOCTD 2JIEKTPUYECKOTO T10JI,
JIMHUHU HAIPSOKEHHOCTH JIEKTPUYECKOTO OIS, OHOPOAHOE
JJIEKTPUYECKOE M10JI€, MOTEHIMAII AIEKTPUIECKOTrO MOJIs,
Pa3HOCTB ITOTEHIMAJIOB, SHEPI U JIEKTPUYECKOIO 1014,
SKBUIIOTECHIMAIbHAS TIOBEPXHOCTb, JIEKTPOCTATUYECKAs
VHIYKLHUS, TOJSIPU3ALUs JUICKTPUKOB, TUAJIEKTPUYECKAs
IIPOHUILIAEMOCTH BEIIECTBA, JIEKTPOEMKOCTD, KOHJIEHCATOP.
PacrnioznaBath, BOCIIpOU3BOIUTE U HAOIIOAATH pa3IMyuHbIe
crnoco0bl AneKTpu3anuu Tea. OObACHATH SBICHHE
NIEKTPU3ALMY HA OCHOBE 3HAHUI O CTPOCHHMH BEILECTBA.




OnuceiBaTh M BOCIPOU3BOJIUTH B3aUMOJICHCTBUE 3aPSKEHHBIX
TeI.

OnuceIBaTh MPUHLMIT ACHUCTBUS AIEKTPOMETPA.
@opMynHpOBATh 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/a,
YCJIOBHS €ro NTpUMEHUMOCTH. COCTaBIATh ypaBHEHHUE,
BBIPAXKAIOIIEE 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOIO 3aps/ia, B
KOHKPETHBIX CUTyalUsIX. BBIYMCIATH, HCHOJIB3Yys COCTABICHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINUNHBI.

®opmynupoBath 3aKkoH KyioHa, yclioBUsI €r0 MPUMEHUMOCTH.
CocraBisATh ypaBHEHUE, BbIpaxkarolee 3akoH Kynona, B
KOHKPETHBIX CUTYyalUsIX. BEIYUCISITH, HCTIONB3Ys
COCTABJICHHOE YPaBHEHUE, HEU3BECTHBIEC BEIMYUHBI.
BbruucisaTe 3Hau€HNE HANPSKEHHOCTH MOJIs1 TOUEYHOTO
AJIEKTPUUECKOTO 3apsi/ia, ONPEEIsATh HAllpaBIeHUE BEKTOpa
HaIpsHKEHHOCTH B KOHKPETHOM cuTyauuu. opMyaupoBarh
MIPUHIIUIT CYTIEPIIO3UIINH JIEKTPUUECKUX Tosiei. OnpenensTh
HaIpaBJICHUE U 3HAYCHUE PE3YJIbTUPYIOLIEH HAMIPSKEHHOCTH
AIEKTPUUYECKOTO MOJISI CHCTEMBI TOUEUHBIX 3aps/IOB.
Ilepeuucnamo ceoticmea MUHUU HANPAHCEHHOCMU
anekmpuieckozo nojs. 1300paxars 3JIeKTpUIecKoe Moie C
MOMOLIBIO JIMHUN HanpspKEHHOCTU. Pacnio3HaBate u
n300pakaTh JIMHUM HAMPSHKEHHOCTH TIOJISI TOYEYHOTO 3apsifa,
CUCTEMBbI TOYEUHBIX 3apsA0B, 3aPSHKEHHOM IITOCKOCTH, JIBYX
(HeckonbKuXx TIApAJUICIBHBIX TIJIOCKOCTEH, wapa, cgepul,
YUuIuHOpa, OAHOPOIHOTO U HEOJHOPOJHOTO IEKTPUIECKUX
TIOJIEN.

Ornpenensars Mo JUHUSAM HAMPSKEHHOCTH JIEKTPUUECKOTO OIS
3HAKU U XapaKTep pacipenesieHus 3apsiioB.

Onucwvieams nogedeHue nNPoBOOHUKOS8 U OUINEKMPUKOS 8
9NeKMPOCMAMUYECKOM NoJle HA OCHO8e 3HAHUL O CIPOEHUU
seujecmea.

Pacnosnasams  u  6ocnpouzeooums  Aenenus
INEKMPOCMAMUYECKOU UHOVKYUU U NOTAPUIAYUU
OUINEKMPUKOB.




Teopemuuecku npedckazvl8ams HA OCHOBAHUU 3HAHULL O
CMpoeHuU geujecmea nogedeHue NPOBOOHUKO8 U OUINIEKIMPUKOS
8 anekmpuyeckom noie. OOOCHO8bIBAMb U OMCMAUBAMb CEOIO
MOYKY 3PEHUsL.

Cocmasnsams pasencmea, ce:a3618ar0uue HANPANCEHHOCMb
INEKMPUUECKO20 NOA 8 OUILEKMPUKE C HANPANCEHHOCTBIO
BHeWHe20 2IeKMPUYEcKo2o noas. Beiuucasams, ucnonv3ys
cocmasiieHHoe ypasHenue, Heu38eCcmHble eNUYUHbL.
Onucvleams npunyun 0elcmeus 21eKmpocmamuyieckoll
3auumol.

Onpenenars NOTEHUUAN 3JIEKTPOCTaTUYECKOTO MOJIS B

JTAHHOW TOYKE MOJIsl OJTHOTO U HECKONbKUXTOUCUHBIX
ANEKTPUUYECKUX 3apSAJ0B, NOMEHYUATLHYIO IHEPSUIO
NEKMPULECKO20 3apsa0a U CUCEMbl INeKMPULECKUX 3aPs008,
Pa3HOCTh MOTCHLIUAIIOB, PAOOMY 2NEKMPOCMAMUYECKO20

N0/, HapsDKEHUE B KOHKPETHBIX CUTYaIUsX.

CocTaBnsATh ypaBHEHUS, CBA3BIBAIOIIME HAIPSKEHHOCTh
AIEKTPUUYECKOTO MOJIS C PA3HOCTHIO MOTEHUHUANIOB. BIUHUCIATD,
HCIIOJIb3Ys COCTABIEHHOE YPABHEHUE, HEM3BECTHBIEC BETUUNHBI.
N300paxaTh SKBUMIOTEHI[UATBHBIE TTOBEPXHOCTH
3IEKTPUYECKOTo noJid. Pacno3HaBaTh U BOCIIPOU3BOAUTH




SKBUIIOTCHIMAJIbHBIC IIOBEPXHOCTHU I10JIsI TOYEYHOI'O 3apsa,
CUCTEMBI TOYEYHBIX 3apsA0B, 3apPSKEHHOU INIOCKOCTH, IBYX
(HeckonbKUX) TIApATUIETBHBIX IUNIOCKOCTEH, wapa, cgepeoi,
YunuHOpa, OJHOPOTHOTO U HEOJHOPOTHOTO AIIEKTPUUECKHIX
noJieil. OOBACHATH YCTPONUCTBO, MPUHIIUIT ACHCTBUS,
IIPAKTUYECKOE 3HAYCHUE KOHICHCATOPOB. BEIUUCIIATh 3HaUYEHUs
MEKTPOEMKOCTH IIJIOCKOI0 KOHAECHCATOPA, 3apsiia
KOHJIEHCATOpa, HAIIPsDKEHUs Ha O0KJIaIKax KOHAEHcaTopa,
[1apaMeTPOB IIJIOCKOI0 KOHJEHCATOPa, JHEPTUH
IIEKTPUYECKOTO NOJISA 3apsKEHHOIO KOHJIEHCATOPA B
KOHKPETHBIX CUTYalHsIX.

Paccuumuvieamv 0bwyro émxocme cucmemvl KOHOEHCAMOPOS.
Haxonute B UHTEpHETE U NOMOJHUTEILHON JIUTEPATYPE
nHpopManuo 00 OTKPBHITHH JIEKTPOHA, UCTOPHU U3yUCHHS
AJIEKTPUUYECKUX SBICHUHN. [ OTOBUTH Mpe3eHTAlMK U COOOIIEHUS
10 U3yYEHHBIM TeMaM (BO3MOXKHbBIE TEMbI IIPECTABIICHBI B
yueOHUKE).




4.2

3aKOHBI ITOCTOSTHHOT'O
TOKa

JlaBaThb onpeneneHre NOHATUI: ANEKTPUUYECKUI TOK, CHJIa TOKA,
BOJIT-aMIIEPHAsl XapaKTEPUCTHKA, JIEKTPUUECKOE
CONPOTUBIIEHUE, CTOPOHHUE CUJIBI, JIEKTPOJABHUIKYILAs CHUIIA.
[lepeunciaTh yCa0BUs CyIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
PacrnioznaBaTh ¥ BOCIIPOU3BOJIUTH SIBJIEHHUE AIEKTPUUYECKOTO
TOKQ, IEUCTBHUS SJIEKTPUUECKOTO TOKA B IIPOBOJIHUKE.
OOBSCHATH MEXaHHU3M SIBJICHUI HA OCHOBAaHUY 3HAHHH O
CTPOEHHMH BELLECTBA.

Co3z0asams KomnviomepHvie MOOeNU INeKMPULECKO20 MOKA.
[Tonb30BaTbcst aMnepMeTpom,

BOJITMETPOM, OMMEmMpOM. YUUThIBATh OCOOEHHOCTH
M3MEPEHUs] KOHKPETHBIM MPHUOOPOM U TpaBUIIa TIOAKITIOUEHHS B
AIEKTPUYECKYIO LIETIb.

HccnenoBaTh 3KCHEPUMEHTANIBHO 3aBUCHMOCTh CHIJIBI TOKa B
MIPOBOJIHUKE OT HAIPSKEHUS U OT CONMPOTUBIICHUS IPOBOJHUKA.
Ctpouts rpaduk BOJIBT-aMIIEPHON XapaKTEPUCTHKH.
®opmynnpoBaTh 3ak0oH OMa JiIs ydacTKa LIeTH, YCIOBUSI €T0
npuMeHUMOCTH. COCTaBIATh YpaBHEHHE, OMMCHIBAIOIIEE 3aKOH
Owma 11151 yyacTka 1eTH, B KOHKPETHBIX CUTyalusiX. Beranucisrs,
HCIOJIb3YSl COCTABJICHHOE YPAaBHEHUE, HEU3BECTHBIE 3HAUCHUS
BEJIMYMH.

PaccuntbiBaTh 00111€€ CONMPOTUBIICHNE YYaCcTKa IENH NPU
IIOCJIEZI0BATEIBHOM U NapajlIEIbHOM COEIMHEHUSX
MIPOBOJIHUKOB, NpU CMEULAHHOM COeOUHEHUU

npPOBOOHUKOG. BBITIOIHATH pacyeThl CUJI TOKOB U HANPsDKEHUH B
Pa3IMYHBIX (B TOM YHCJIE B CJIOKHBIX ) DJIEKTPUUECKUX LEMAX.
@opMynHMpoOBaTh U UCIIOIB30BATH 3aK0H Jlkoyisa-JleHna.
Onpenensite paboTy U MOILTHOCTD ANEKTPUUECKOTO TOKA,
KOJIMYECTBO TEIIOTHI, BHIACIAIONIENCS B IPOBOJIHUKE C TOKOM,
IIPY 33/1aHHBIX NTapaMeTpax.

®opmynupoBath 3aKk0H OMa Il TIOJTHOM 1IEMH, YCIOBHUS €ro
npuMeHUMOCTH. COCTaBJIATh ypaBHEHHE, BBbIpaXkarolllee
3akoH OMa Ui TMOJIHOM IIeMH, B KOHKPETHBIX CHUTYaIUsX.
PaccuutbiBaTh, HCIIONIB3YS  COCTaBIEHHOE  ypaBHEHHE,
HEW3BECTHBIE BEIIMYHHBI.




I/I3Mep${TB 3HA4YCHHUC SHCKTpOI[BI/I)KYH_[eﬁ CHJIBI, HAIIPSIXKCHUE U
CHUJIy TOKAa Ha Y4aCTKE ICIH C IIOMOIIBIO BOJBTMETPA,




amriepMerpa U UU(QPOBBIX MATYMKOB HANPSKEHUS WM CHUIIBI
Toka. CobroaaTh npaBuiIa TEXHUKK 0€30MaCHOCTH IIpU paboTe
C HCTOYHUKAMH TOKA.

Paborats B mape, rpyrre npu BeIIOJIHEHHH TPAKTUIECKUX
3alaHuM.

Haxoauts B nmuteparype u MHTepHETE HHPOPMAIHIO O CBSI3U
3JIEKTPOMArHUTHOTO B3aUMOJICHCTBUS C XUMHUECKUMHU
peakuusIMH U OMOJIOTMYECKHUMH TIPOLIECCaMHt, 00
WCTIOJIb30BAHUH JICKTPUIECKUX SBICHHUIA KUBBIMH
OpraHM3MaMmH U T. JI.

['oTOBUTH mpe3eHTaUMu U COOOUICHHS O W3YyYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPEJICTABICHBI B yUEOHHKE).

Buinoanams dononnumenshule uccie0osamenbckue pabomsi no
U3VUEHHBIM TeMaM (603MOACHbIE MeMbl NPeOCABIeHbl 8
yuebHuKe).




4.3

DIIEKTPUUECKHUI TOK
B Pa3JIMYHBIX Cpeiax

JlaBaTh onpenieneHne MOHATHI: HOCUTENIN 3JIEKTPUIECKOIO
3apsizia, IPOBOAUMOCTb, C8EPXNPOBOOUMOCb, COOCTBEHHAS
IIPOBOJUMOCTD, IPUMECHAS IIPOBOIUMOCTD, JJIEKTPOHHAs
IIPOBOJUMOCTb, ABIPOYHAs IPOBOAUMOCTD, P-N-IIEPEXOL,
BAKYYM, TEPMODJIEKTPOHHAS YMUCCHUS, HIEKTPOJIN3, Fa30BbIN
paspsj, pekoMOMHaLs, MIOHU3ALHs, CAMOCTOSTEIbHBIN pa3psij,
HECaMOCTOSITENIbHBIN pa3psii, niazma.

PacriozHaBaTe W ONMCHIBATH  SIBJICHUS  ITPOXOXKACHHUS
JIEKTPUYECKOTO TOKa yepes IIPOBOJIHUKH,
ITOJIYIIPOBOTHUKH, BaKyyM, 3JIEKTPOJIUTHL, I'a3bl.
KauecTBEHHO XapakTepu3oBaThb DJJIEKTPUYECKUH TOK B
cpele: Ha3plBaTb HOCUTEIM 3apsAJl0OB, MEXaHU3M HX
o0pa3oBaHus, XapakTep JBUKCHUS 3aps70B B
JJIEKTPUYECKOM II0JI€ U B €r0 OTCYTCTBHE, 3aBHCUMOCTh
CWIbl TOKAa OT HaIPSLKEHHs, 3aBUCUMOCTb CHJIBI TOKa OT
BHEUIHUX YCIIOBHM.

Teopemuuecku npedckazvléams HA OCHOBAHUU SHAHUL O
cmpoeHuu geujecmea xapakmep Hocumesnel 3apsaoos 6
PA3IUYHBIX CPeoax, 3a8UCUMOCIb CONPOMUBTIEHUS
NPOBOOHUKO, NOJYNPOBOOHUKOB U INEKMPOIUMOE OM
memnepamypwi. Ilpusooums npumepsi ghuzuueckux
9KCNEPUMEHMOB, AGNAIOUUXCA KPUMEPUAMU UCTNUHHOCTU
meopemuyeckux npeockasanuti. ObocHogvleams u
omemaueams 80U NPEONONONCEHUS.

[IepeunciATe OCHOBHBIE NTOJIOKEHUS TEOPUH IJIEKTPOHHOU
MIPOBOJMMOCTH METAJUIOB. BBIUUCIIATE 3HaUEHUS CpeaHen
CKOPOCTH YIOPSAIOYEHHOTO IBMXKEHUS JIEKTPOHOB B METAJIE
IO/ IEUCTBUEM DJIEKTPUUYECKOTO IOJIS B KOHKPETHON CUTYAILVH.
Onpenensars CONpOTUBIEHNE METAIUIMYECKOTO IPOBOIHUKA ITPU
JJAHHOU Temneparype.

DKCnepumMeHmanbHo Uccie0o8ams 3a6UCUMOCIb
CONpOMUBTIeHUS MEMANTULECKUX NPOBOOHUKOE OM
memnepamypebl.

IIpusooumsv npumepvt c8epXNPOBOOHUKOS, NPUMEHEHUS
CBEPXNPOBOOUMOCTIU. Ymounamo epaHuyvl




npumenumocmu saxona Oma 6 ceésa3u ¢ cyujecmeo8anuem
ABIIEHUS CBEPXNPOBOOUMOCHIU.

[lepeuuncnsrob OCHOBHBIE MOJIOXKEHUS TEOpUun
ANEKTPOHHOIBIPOYHOM MIPOBOAUMOCTH
MOJIYIIPOBOIHUKOB.  [IpuBOIUTH  HpUMEpBl  YHCTHIX
MOJIYTIPOBOTHUKOB,







MTOJTYITPOBOTHUKOB C JIOHOPHBIMU U aKIIENTOPHBIMHU TIPUMECSIMHU.
DKCnepumermanbHo Uccied08ams 3a8UCUMOCHIb
CONpOMUBIeHUsL NOTYNPOBOOHUKOB O meMnepamypul u
0CBEUEHHOCUL.

ObvscHams meopuro npogooumocmu p-N-nepexooa.
Ilepeuucnams ocnogHble ceolicmea p-N -nepexooa.

Ipumenams meopuro nposoOUMOCHU K ONUCAHUIO pAOOmMbl
ouooa u mpauzucmopa. IIpuBOAUTH MPUMEPHI HCTIOIB30BAHUS
MIOJIYTIPOBOIHUKOBBIX MTPHOOPOB.

[TepeuucisaTh yCIIOBUS CYIISCTBOBAHMSI SJICKTPHUECKOTO TOKA B
Bakyyme. [IpUMEHSITh 3HAHWS O CTPOCHHUH BEIIECTBA JIJIS
OTHCaHUS SBJICHUS TEPMOIJICKTPOHHOM 3Muccuu. OIUCHIBATh
MIPUHIIMII JEHCTBUS BAKYYMHOTO JIM0/1a, JJIEKTPOHHO-ITY4eBOU
TPYOKHU.

[IpyBomuT,  mpUMEpHl  KCIONB30BAaHHS  BaKyyMHBIX
npubopoB. OOBACHATH MEXaHU3M 00pa30BaHUS CBOOOIHBIX
3apsJIOB B PACTBOPAX M PacIliaBax 3JICKTPOJIUTOB.

OnuceiBaTh 3aBUCUMOCTh COMTPOTUBIEHUS dJIEKTPOJIUTOB OT
TeMreparypsl. Teopemuuecku Ha OCHOBAHUU 3HAHULL O
CMpoeHulU geujecmea npedcKazvléams X00 npoyecca
anexmponausa. Ilpusooums npumepsl u 60CNPoOU3600UMb
Qusuneckue sxKcnepumMenmsl, LOOmMaepxcoarouue 8vloeieHue Ha
NEeKMPOOax ewecmaa npu NPOXOHCOEHUU INeKMPULECKO20
MoKa 4epe3 NeKmpoaum. Ymouname panuybl NPUMeHUMOCU
3axona Oma 015 ONUCAHUS NPOXOHCOEHUS INEKMPULECKO20
MoKa uepe3 31eKmpOoaumbl.

[IpuMeHsITh 3HAHUA O CTPOCHHUU BEIIECTBA HJISI OMUCAHUS
SIBIIGHUSI DJIEKTPOIIN3A.

Cocmasname ypasneHue, onucvliéaroujee 3aKoH 31eKmpoau3a
Dapaoest, 01 KOHKpemHbIX cumyayuil. Betuucisimo, ucnonb3ys
cocmaenienHoe ypagHeHue, Heu38ecmHule 3HA4eHUsl 6eIUYUH.
[TpuBOIUTE PUMEPHI UCTIONB30BAHUS DIIEKTPOIIN3A.
OOBACHATH MEXaHNU3M 00pa30BaHUs CBOOOIHBIX 3apsI0B B
razax.




[TpuMeHsTh 3HAHUS O CTPOCHUU BEIECTBA JJIsl ONMCAHUS
SIBJIGHUN CaMOCTOSITENILHOTO U HECAMOCTOSITENIbHOTO Pa3psI0B.
Pacrnio3naBath, MPUBOAUTE IPUMEPHI, IEPEUUCIATH YCIOBHUS
BO3HHUKHOBEHHUS CAMOCTOSITEILHOTO M HECAMOCTOSTEILHOTO
ra30BbIX Pa3psA0B, PA3IMYHBIX TUIIOB T'a30BbIX Pa3psioB.
[TpuBOANTH MPUMEPHI UCTIOIB30BAHMUS TA30BBIX PA3PSIIOB.
Ilepeuucnams ocHosHble ceolicmea u obaacmu npUMeHeHus
naazmbl.

Pabomamuw 6 nape, epynne npu vinonnenuu
uccre008amenbCkux pabom, npu ocyuecmeienuu
meopemuyecKux npeocKkasaHui.

Haxonuts B muteparype u MHTEpHETE MH(DOPMAIHIO O
3amanHoi Teme. [lepepabaTeiBaTh, aHATM3UPOBATH U
MPEJCTABIATh HH(OPMAIMIO B COOTBETCTBUU C TTOCTaBICHHBIMHU
3a/la4yaMH.

['oTOBUTH Mpe3eHTaIH U COOOIICHHUS M0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yUCOHHKE)




5 [ToBTOpEeHue 4

Peseps 3

11 kinacce (70 yacos, 2 yaca B HeJeJII0)

1. OcHoBBI 9
AIIEKTPOIUHAMUKH
(mponomxeHue)
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MaruurtHoe noJse

JlaBatb  ompeneneHue  NOHATHI:  MAarHUTHOE — TIOJIE,
WHIYKLIWAS MAarHUTHOTO IIOJsl, BHUXPEBOE II0JE, CHJIa
Awmnepa, cuna Jlopenna, ¢eppomMarHeTMK, JOMEH,
temneparypa  Kwopu,  maenummas  nponuyaemocmo
sewjecmaa.

JlaBaTh onpenesieHue €AUHNLIBI HHAYKIIMA MATHUTHOTO TTOJIS.
[TepeunciiaTh OCHOBHBIE CBOMCTBA MArHUTHOT'O IOJIS.
N300paxaTh MArHUTHBIE JIMHUU TOCTOSTHHOTO MarHuTa,
MPSIMOTO MTPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.

HaGiro1aTh B3aMMOCHCTBHE KATYIIKU C TOKOM M MarHuTa,
MAarHuTHOM CTPEJIKH U IIPOBOJIHHUKA C TOKOM, JEHCTBHE
MAarHUTHOTO MOJIS HAa JBHXKYIIYIOCS 3apSyKEHHYIO YaCTHILY.
®opMynHpoBaTh 3aKOH AMIlepa, Ha3bIBaTh I'PAHUILIBI €TI0
MIPUMEHUMOCTH.

Onpenenars HanpaBJieHUE TUHUN UHAYKIIUY MarHUTHOTO MOJIs
C TIOMOIIBIO MpaBwIa OypaBurKa, HAMPABICHUE BEKTOPOB CHJIBI
Awmnepa u cuibl JIopeHIa ¢ mOMOILbIO MpaBuiia JIEBOM PYKHU.
[TpumensaTs 3akoH Amriepa u GOPMYITy JIJISt BRIYUCICHUS CHITBI
JlopeHua npu penieHuu 3aaad.

ObvscHams npunyun pabomol YUKIOMpPOHA U
Mmacccnexkmpoepadha.

[IepeunciaATs TUIIBI BELIECTB 110 MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA AKa-, Tapa- U peppoMarHeTUKOB.
N3MepAaTh cuity B3aMMOJIEHCTBHS KAaTYIIKU ¢ TOKOM U MarHuTa.
Hccneoosams macnummuvle ceolicmea mei, U320OMOBLEHHbIX U3
pasHulx mamepuanos. PaboTaTh B mape Mpu BHITOTHEHUH
MPAaKTUYECKUX 3aJJaHU, B Tape U TPYIIIE MPH PEIICHUH 3a]1a4.
ObvscHaAmMb NPUHYUN 0eLliCeuUs dJIeKMpOUIMEPUMENbHbIX
npubOpPOs, SPOMKO2080PUMESL U INEKMPOOSUSAMEIAL.
Haxomuts B nutepatype u uTepHeTe nHGOpMAIHIO O BKIIAAC
Awmmnepa, JlopeHua B u3yueHre MarHUTHOTO TOJIsL, PyCCKOTO
¢usuka CToNneToBa B UCCIIEIOBAaHNE MATHUTHBIX CBOWCTB
(heppomMarHeTukoB, 0 MPUMEHEHUHU 3aKOHa AMIepa,
MPAKTUYECKOM UCITOJIB30BAHUU JECUCTBUSI MAarHUTHOTO IOJISL HA




JIBUKYIIUICS 3apsfl, 00 YCKOPUTENSIX 3JI€MEHTApHBIX YaCTHIL, O
BKJIaJIC POCCUMCKHUX YUEHBIX B CO3/IaHUE YCKOPHUTENEH
AJIEMEHTApHBIX YaCTHII, B TOM yHciie B O0beJUHEHHOM
MHCTUTYTE siiepHbIX uccnenoBanuii (OUSN) B r. JlyOHe u Ha
aaponHom komtainepe B LIEPHe; 06 ucnons3oBanuu
(beppoMarHeTUKOB, O MArHUTHOM MOJI€ 3eMIIH.

['oTOBUTH Tpe3eHTAMU W COOOIIEHUS MO0 M3YYCHHBIM TEeMaM

(BO3MOXHBIC TEMBI IIPE/ICTABJICHBI B YICOHUKE).




1.2

DNeKTpOMarHuTHas
AHAYKIUSA

JlaBaTb onpeneneHue NOHATUI: SBJIICHUE 3JIEKTPOMArHUTHON
WHJIYKIIMWA, MarHuTHBIN noTok, D/1C unaykuuu,
WHAYKTUBHOCTb, cCaMOMHAYKLMSA, DJ]C caMOUHIYKIIUH.
Pacno3naBath, BOCIIpOU3BOANTH, HAOIIOIATh SBJICHUE
3JIEKTPOMArHUTHON MHIYKIIMH, TOKA3bIBaTh
MPUYMHHOCIICICTBEHHBIE CBS3M P HAOIIOICHUH SIBJICHUS.
Hab6mronaTe n aHamM3upoBaTh SKCIIEPUMEHTHI,
JIEMOHCTpUpYIolue npaBuiio Jlenua.

®opmynpoBaTh npaBuiio JIeHna, 3aK0H 3JEKTPOMATHUTHON




WHYKIIMH, HA3bIBATh TPAHMIIBI €T0 MPUMEHUMOCTH.
HccnenoBaTh sIBICHHUE DJIEKTPOMArHUTHOM WHIYKITHH.
Ilepeuucnams ycnosus, npu KOmopulx 603HUKaem
UHOVKYUOHHBIU MOK 8 3AMKHYIMOM KOHmype, Kamyue.
Onpeodenamo ponv dcene3no2o cepOedHuKa 8 Kamyuixe.
H3o0pasicamo epagpuyecku sHewnee u UHOYKYUOHHOE
Mmaenumuvle nonsi. Onpedensms HanpasieHue UHOYKYUOHHO2O
MOKA 8 KOHKPEMHOU CUMYayui.

OOBACHATH BOSHUKHOBEHHE BUXPEBOI'0O AJIEKTPUUECKOTO MOJIS U
ANEKTPOMArHUTHOTO MOJIsL. Onucvleams npoyecc 603HUKHOBEHUS
O/C unoykyuu 6 osudicywuxcs nposoonukax. Ilpeocmasname
NPUHYUN OetiCmBUsl JIeKMpo2eHepamopa u
INEKMPOOUHAMUYECKO20 MUKPODOHA.

PaGorare B mape W rpymrme MpU BBHIMOTHCHHH MPAKTUYCCKHIX
3aJlaHuH, ITAHUPOBATH IKCTICPUMEHT.

[TepeuuncisTh MPUMEPHI HCIIOJIB30BAHMUS SIBIICHUS
ANEKTPOMArHUTHOW WHTYKITHH.

Pacro3naBath, BOCHpPOM3BOAWUTH, HAOMIOIATh  SBICHHE
CaMOWHIYKITNH, TOKa3bIBATh MPUYUHHO-CIIE/ICTBEHHBIE CBA3H
P HAOTIOICHUU SIBJICHHUSL.

dopmyaHpoBaTh 3aKOH CAMOWHAYKIIMH, HA3bIBATh TPAHUIIBI €T0
MPUMEHUMOCTH.

[TpoBoauTH aHAJIOTUI0O  MEXIYy  CaMOMHAYKIHMEH U
WHEPTHOCTBhIO. OmpenensTs 3aBUCUMOCTh WHIYKTHUBHOCTH
KATYIIKH OT €€ JUTMHBI U IJIOMAAN BUTKOB.

OnpenensiTh B KOHKPETHOW CUTYaIlMH 3HAYCHUS: MATHUTHOTO
notoka, DJ1C unnykuun, 3/[C unoykyuu 6 08UNCYUUXCS
npogooHukax, IJIC caMOMHAYKIINN, HHIYKTUBHOCTb, S9HEPIUID
NEKMPOMASHUMHO20 NOJA.

Haxomuts B mutepatype u UntepHete nadopmarmio 06
WCTOPUU OTKPBITUS SBICHUS JIEKTPOMArHUTHON MHAYKIIUHU, O
BKJIaJIe B M3yUEHHUE ITOTO SIBICHUS poccuiickoro ¢usuka J. X.
Jlenna, o 6opb0e ¢ TPOSIBICHUSAMH AJICKTPOMArHUTHON
WHIYKIAH U e€ NCIIOIh30BAHUH B MPOMBITINIEHHOCTH. | OTOBUTH




MPE3EHTAIMH U COOOIIIEHUS TI0 U3YICHHBIM TeMaM (BO3MOKHBIC
TEMBI MIPEJICTABJICHBI B yUCOHHKE).




Konebauns u Bomaer | 17
2.1 | Mexaunueckue 3 JlaBaTh onpeneneHre MOHATHI: KojieOaHus, KonebaTeapHas
Koe0anus CUCTEeMa, MEXaHHUYECKUE KOJIeOaHus, TAPMOHUYIECKUE

KoJieOaHus1, CBOOOIHBIC KOJIeOaHHs, 3aTyXarolue KojneOanus,
BBIHYK/ICHHBIE KOJICOAHMsI, PE30HAHC, CMEIIICHUE, aMILTUTY/Ia,
MePHOJ], 4aCTOTa, COOCTBEHHAS YacToTa, (asa.

HaspiBath ycnoBusi BO3HUKHOBeHHs KojeOanuii. [IpuBoauth
MIPUMEPHI KOJIeOATEeTHHBIX CHCTEM.

OnuceIBaTh MOJCITH «IIPYKUHHBIN MasITHUK,
«MaTEMaTHYCCKHI MaSTHUK.

[Tepeunciarh BUABI KOJEOATEIIBHOTO IBH)KCHHMS, UX CBOMCTBA.
Pacrio3naBath, BOCIIPOU3BOIUTE, HAOIIOAATh TAPMOHUYCCKHEC
Kose0aHus1, CBOOOIHbIE KoJeOaHus, 3aTyXalolue KoeOaHus,
BBIHYK/ICHHBIE KOJIeOaHUsI, pE30HAHC.

[lepeuncnsaTe crnocoObl IMONy4eHHUs] CBOOOAHBIX U
BBIHYK/ICHHBIX MEXaHUYCCKUX KOJIcOaHHH.
CocTaBnsATh ypaBHEHHE MEXaHWYECKHX KOJeOaHHH,
3aIHCHIBAThL €ro pernieHne. OnpenensaTh M0 ypaBHEHUIO
K0JIe0aTeIIbHOTO




JIBYDKEHUS TTapaMeTphbl KOJIeOaH .

IIpencraBnsaTh rpauuecku 3aBUCUMOCTh CMELIEHUS, CKOPOCTH
U YCKOPEHHsI OT BpEMEHHU U KOJICOAHUAX MAaTEMaTHUECKOro U
IPY>KUHHOTO MasiTHUKOB. OIpesesiaTh 10 rpapuky
XapaKTepUCTUKH KOJIeOaHUH: aMILTUTYAY, IEPUOJL U YacTOTY.
H3z06pasicams epaghuuecku 3a6ucumocms amMnaumyobl
BLIHYIHCOEHHBIX KOJIeOAHUTI OM YACTNOMbL BLIHYHCOAIOUYELl CUTBL.
Ananuzuposams usmenenue 0aHHO20 epagura npu usmeHeHul
MpeHus 6 cucmeme.

BbIUuciATe B KOHKPETHBIX CHUTYalUsAX 3HAUYEHUS Teproa
KosebaHUH ~ MaTeMaTHYecKOoro WM  IMPYXHHHOTO
MasiTHUKA, SHEPTUU MasTHUKA.

OOBSCHATH MpEeBpAIEHUs SHEPTHH IPU KOJICOAHUIX
MaTeMaTHYECKOT0 MasiTHUKA U TPy3a Ha MPYKHUHE.
Hccreoosams 3aeucumocms nepuooa kKonedanuil
MAmemMamuyecko20 MasmHuKa om e2o OJUHbL, MACCbL U
amnaumyovl Konebanuil. Mccredosams 3a8ucumocms nepuooa
KOIeOaHUll 2py3a Ha NPYAHCUHE OM MACChL 2PY3d U HCECMKOCIU
NPYIHCUHDL.

Paborats B mape u rpyrmiie npu penieHu  3a/1a4 U BBITOJTHEHUN
MIPAaKTUYECKUX 3a/1aHUM, HCCIIEOBaHUH, TUIAHUPOBATH
sKcnepuMeHT. Bectu auckyccuio Ha TeMy «Poib pe3oHaHca B
TEXHUKE U OBITY».

Haxonuts B nuteparype u aTepuere nngopmariuio oo
HCIOJIb30BAaHNU MEXaHWYECKUX KojeOaHui B mpudopax
T'€0JIOTOPA3BEIIKH, Yacax, Kauelsx, IPYyriuxX yCTpoicTBax, 00
UCTOJIb30BAaHUU B TEXHUKE U MY3bIKE pe30HaHca U 0 6opnle ¢
HUM.

['oTOBUTH Tpe3eHTalMi W COOOMICHUS 1O HM3YYCHHBIM TeMaM
(BO3MO>KHBIE TEMBI NPE/ICTABICHBI B YU€OHUKE).

Pemate 3amaun. KoHTponupoBaTh pelieHHe 3ajad caMuM U
JAPYTUMH YYaIIUMUCS.




2.2

DNIeKTpOMarHuTHBIE
KoJieOaHus

JlaBaTh oIpeesieHue MOHIATHI: 3JIEKTPOMAarHUTHbIE KOJIeOaHus,
Kosie0aTenbHbII KOHTYp, CBOOOTHBIE SJICKTPOMAarHUTHBIC
KoJe0aHusl, agmoxoiedanus, aemoKkoieoamenbHasl

cucmema, BBIHYKJJCHHBIEC SJIEKTPOMArHUTHBIE KOJIeOaHMs,
IIEPEMEHHBIN 3JIEKTPUYECKHUM TOK, aKTUBHOE

COIIPOTHUBIICHUE, UHOYKMUBHOE CONPOMUBIEeHUE, EMKOCIMHOE
conpomueJierie, NoJIHOe CONPOMuUBIeHUe Yenu nepemeHHo20
mokKa, NEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA, IEUCTBYIOLICE
3HAa4YeHUE HANpPsDKEHUs, TpaHchopmarop, koddduimeHt
TpaHchopmaIum.

N300paxkaTh cxemy KoJje0aTeTbHOTO KOHTYpa M OTIMCHIBATh
IIPUHLIMII €70 PadOTHI.

Pacnio3HaBath, BOCHPOM3BOIUTH, HAOMIOJATh CBOOOJHBIE
3JIEKTPOMArHUTHHIC KoJieOaHusl, BLIHYHCOCHHbIE
INEKMPOMACHUMHbBIE — KOAeOaHus,  pe3oHanc 6  yenu
nepemeHH020 MOKd.

AHanu3upoBaTh NPEBpaIIEHUs SJHEPTUH B KOJIe0aTeIbHOM
KOHTYpE TPH dJIEKTPOMAarHUTHBIX KOJEOaHUSX.

IIpencraBnsaTh B Buje rpaukoB 3aBUCUMOCTD JIEKTPUUYECKOTO
3apsizia, CUJIbl TOKA M HAIIPSKEHUs. OT BPEMEHH IPU CBOOOIHBIX
ANEKTPOMAarHUTHBIX KosiebaHusax. OnpenensTh o rpaguky
KoJIeOaHNUH XapaKTEPUCTUKU: aMILTUTYY, IEPUOJT ¥ YaCTOTY.




IIposooums ananouto mexHcoy MexaHuyeckumu u
9/1eKMPOMACHUMHBIMU KONEOAHUAMU.

3anuceiBath popmyiny TomcoHa. BEIUUCIATE C TOMOIIIBIO
¢opmynsl TomcoHa mnepuoj M 4acTOTy CBOOOJHBIX
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

OmnpenensTs Nepruo, 4acToTy, aAMIUTUTYLy KOJeOaHHid B
KOHKPETHBIX CUTYyalusixX. Mccireoosams 2nekmpomazHummbie
KOIe0anusl.

Ilepeuucnamo ceolicmea agmoxonebanuil, agmoxoiedbamensHou
cucmembl. Ilpueooums npumepv agmoxoneoamenbHvlx
cucmem, UCNOb308AHUS ABMOKOIEOAHUIL.

OOBACHATH MPUHLUI [TOJTyYEHHSI IEPEMEHHOI0 TOKa,
YCTPOMCTBO reHepaTopa NepeMeHHOro TOKa.

Ha3piBaTh 0cOOGHHOCTH IEPEMEHHOI0 3JIEKTPUYECKOTI0 TOKA Ha
y4JacTKe LENH ¢ Pe3UCTOPOM.

Has3zvieamv ocobennocmu nepemeHHo20 21eKmpuiecko2o moka
Ha yuacmke yenu ¢ KOHOEHCamopoM.

Has3vieamv ocobennocmu nepemeHHo20 21eKmpuiecKoeo
MOKa HA y4acmie yenu ¢ Kamyuwrkou UHOYKIMUeHOCHU.
3anuceiBaTh 3aK0H OMa U1 LIeTTH IEPEMEHHOTO TOKA.
HaxoauTh 3Hau€HUs CUIIBI TOKA, HANIPSKEHUS, aKTUBHOTO
COIIPOTHUBIICHUS, UHOYKIMUBHO20 CONPOMUBIEHUSA, EMKOCIMHO20
Cconpomuenenus, NOJIHO20 CONPOMuUEIeHUs e IEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYalIMsIX.

Bobruncnsate 3Ha4eHHsI MOIIIHOCTH, BBIJEINSAIOMIEHCS B LIETTH
MIEPEMEHHOT0 TOKa, JEHCTBYIOLIUE 3HAUEHUS TOKA U
HaIpPSHKEHUS.

Has3zvieamw ycnosus 603HUKHOGEHUA PE30OHAHCA 8 Yenu
nepemenHo20 moxa.

OnuceiBaTh yCTPOUCTBO, MPUHIUN IEUCTBUS U TIPUMEHEHUE
TpanchopmaTopa.

Buiuucnams ko3gpuyuenm mpancgopmayuu 6 KOHKpEmHuIx
CUMYaYUSX.




Haxomutes B nutepatype u WHrepHere wuHbopManuioo o
MOJIy4YEHUH, Tiepeaaue U UCIOIb30BaHUH IEPEMEHHOTO TOKa, 00
HCTOPHUU CO3/IaHUs U IPUMEHEHUHN

TpaHchOPMATOPOB, UCNOILIOBAHUU PE3OHAHCA 8 Yenu
nepemMeHH020 MmoKa u o bopbbe ¢ HUM, ycrexax u npodiemax
ANEKTPOIHEPIETUKH.

Cocmasnams cxemol npeoopazosanus suepeuu Ha TOL u

I'DC, a makace cxemy nepeoayu u nompeobnenus
91eKmpoIHep2uU, Ha3bIBaTh OCHOBHBIX ITOTpeOUTENei
ANEKTPOIHEPIUHU. [lepeuuciames npuyunsl NOmeps IHEP2UU U
B03MOIHCHOCIU ONI51 NOBbIUUEHUS I PekmusHocmu eé
UCNONIL30BAHUS.

Bectu auckyccuto o mosib3e U Bpeae dIEKTPOCTaHIIHH,
apryMEHTHPOBATh CBOIO TIO3HIIMIO, YMETh BBICIYITUBATh
MHEHHE APYTUX yIaCTHUKOB.

['oTOBUTH Npe3eHTalMN W COOOIIEHHUS MO0 W3YYEHHBIM TeMam
(BO3MOJKHBIE TEMBI IIPE/ICTABICHBI B yYeOHUKE).




2.3

Mexanuueckue
BOJIHEI

JlaBaTh onpeesieHUE MOHATHI: MEXaHUYECKas BOJIHA,
MOIEepEYHasl BOJIHA, IPOJI0JIbHASA BOJIHA, CKOPOCTh BOJIHBI,
JUTHHA BOJIHBI, (pa3a BOJHBI, HIOCKASL 8OJIHA, BOJIHOBAS
NOBEPXHOCHb, (DPOHM BOJIHYL, 1YY, 3BYKOBAs BOJIHA, TPOMKOCTD

3ByKa, BBICOTAa TOHA, TeMOp, OTpa)XCHHE, MPEIOMIICHUE,
MOTJIONICHUE, HHTepdepeHus, Ougparyus,

noaapu3ayusl MEXaHHYECKUX BOJH, KOTepEHTHBIC
WUCTOYHUKH, CTOSYasi BOJIHA, aKyCTHYCCKHH pE30HAHC,
TUTOCKOTIOJIIPU30BaHHAs BOJIHA.

[lepeuncisaTh cBOMCTBA MEXaHHMUECKUX BOJIH. Pacrio3HaBars,
BOCIIPOU3BOIUTH, HAOJIFOIaTh MEXaHUUYECKUE BOJTHBI,
MOTICPEYHBIE BOJHBI, TPOJOIBHBIC BOJHEI, OTPAXKCHHE,
MpeioMJIeHre, TIOTJIONIEeHHE, HHTeP(EPEHITNI0, Oudpakyuo u
noaspu3ayuio MEXaHMIECKUX BoJH. Ha3pIBaTh XapaKTepUCTUKH
BOJIH: CKOPOCTh, YaCTOTA, JJIMHA BOJIHBI, Pa3HOCTH (ha3.
OmnpenensiTb B KOHKPETHBIX CUTYAIHsIX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJTHBI, Pa3HOCTH (a3 BOJIH.

3anucvieams u cocmagnams 8 KOHKPEMHBIX CUMYAYUSIX
VPaBHeHue 2apMOHUYECKol be2yuell 60IHbL.

Haxomuts B nuteparype u MHTepHETE HHDOpMaLIHIO O
BO30YKICHHH, TIepeiade U UCIOIb30BaHUHU 3BYKOBBIX BOIH, 00
WCIIOJIb30BAHNHY PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE H
TEeXHHKE.

BecTtu nuckyccuto o mosab3e u Bpeie BO3AEHCTBUS Ha YEI0BEKa
3BYKOBBIX BOJIH, apTYMEHTHPOBATh CBOIO MO3UIIHIO, YMETh
BBICITYIIIMBATh MHEHUE IPYTUX YIaCTHUKOB.

['oTOBUTH TIpe3eHTAMH M COOOIICHUS 1O H3YYECHHBIM TeMaM
(BO3MOYKHBIEC TEMBI TIPEJICTABICHBI B YYCOHHKE).




2.4

DNIeKTpOMarHuTHBIE
BOJTHBI

JlaBath ompe/iesieHue MOHITHI: 3JIEKTPOMAarHUTHOE T10JIE,
BUXPEBOE AIIEKTPUUYECKOE T0JI€, HIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTH BOJIHBI, [UTMHA BOJIHBI, (Da3a BOJIHBI, BOITHOBAs
MOBEPXHOCTh, PPOHT BOJIHBI, JIyY, IIOTHOCTh MOTOKA
W3ITYyYCHUs, TOYCYHBIN HCTOYHHUK M3ITyYCHHS, OTPAXKCHHUE,
MpeJIOMIICHUE, MTOTJIOICHUE, HHTephEepeHIus, TrudpaKius,
MIOTIEPEYHOCTb, MOJISPU3ALUS IICKTPOMATHUTHBIX BOJH,
pannoCBs3b, PAIUOIOKAIINS, AMIUTUTYTHASI MOTYJISLIUS,
nerektupoBanue. OOBICHIATH B3aUMOCBSI3b IIEPEMEHHBIX
JIEKTPUYECKOTO U MATHUTHOTO MoJiei. PucoBare cxemy
pacrpocTpaHeHHs AIEKTPOMArHUTHO!N BOJIHBI. [lepeuncisaTs
CBOWCTBA U XapaKTEPUCTUKH HIEKTPOMArHUTHBIX BOJIH.
ObvscHamb npoyeccvl 8 OMKPbIMOM KOJlebamenbHOM KOHmMYpe,
NPUHYUN UBTYHEHUs U PeSUCPAYUU DTIEKIMPOMASHUMHBIX BOJIH.
Pacrnio3HaBath, Ha0IIOJATh JIEKTPOMArHUTHBIC BOJTHBI,
U3Iy4YeHUE, IPUEM, OTPAXKECHHUE, PEIOMIICHHE, TIOTIIOUICHNE,
UHTEPHEPEHIHIO, TUPPAKIUIO U MOJISPU3ALIHIO
3JIEKTPOMArHUTHBIX BOJIH.

BbuuciaTe B KOHKPETHBIX — CHUTYallMsIX — 3HAYCHUS
XapaKTepUCTHK BOJH: CKOPOCTH, 4YacTOTHI, JIJTHHBI
BOJIHBI, pa3HOCTHU (a3, 2n1youHy paouoiokayuu.

Cpasnusamv mexaHuueckue u 31eKmpoMacHUMHbLE GOIHbL.
Obvsacuamb nPUHYUNBL paOUOCEA3U U MeNeBUOCHUS.
ObvscHambs NPUHYUNBL OCYUeCMBTIeHUSL NPOYEeCCO8 MOOYIAYUU
u demexkmuposanus. M300padcamv npuHyunuaibHble cxembl
paouonepedamuura u paouonpuémuura. Ocyuecmensims
paouonepedayy u paouonpuém. O0viACHAMb NPUHYUNDL
nepeoayu u300padxcenus meienepeoamyuKom u nPUHYUNsl
npuUéma uz00padceHuss menesuzopoM.

HccnenoBaTh CBOMCTBA JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO




MoOmbHOTO Tenedona. Ha3piBaTh 1 OMHMCHIBATH COBPEMEHHBIE
CPEICTBA CBSI3H.

Boiaensate pons A.C. [lonoBa B H3y4eHUH 31€KTPOMArHUTHBIX
BOJIH U CO3IaHUU PainOCBsi3U. OTHOCUTHCS C YBaXKEHHEM K
YUEHBIM U UX OTKPHITUAM. OOOCHOBBIBATH BaXKHOCTh OTKPBITHS
ANEKTPOMArHUTHBIX BOJIH JJIs pa3BUTHsS Hayku. Haxoauts B
mutepatype u MnrepHere nH(OpMaINIo, MO3BOJISIIONIYIO
OTBETHUTH Ha IOCTABJICHHBIE BOMPOCHI 110 TeMe. PaboTars B
1ape U rpymnie pyu pelieHny 3a/1a4 U BBIIIOJHEHUU
MPaKTUYECKUX 3aanuil. Haxooumw 6 aumepamype u
Hnmepneme unghopmayuro o 6030ysicoenuu, nepedave u
UCNONIL30BAHUU IEKMPOMACHUMHBIX 80/H, 00 onvimax I epya

U UX 3HAYeHUU.

Bectu auckyccuto o nojb3e U BpeJle UCIOIb30BaHUS YEI0BEKOM
ANEKTPOMArHUTHBIX BOJIH, ApTYMEHTUPOBAThH CBOIO MO3HIIHIO,
YMETb BBICIYLIMBAaTh MHEHUE JAPYTUX YYAaCTHUKOB. [ OTOBUTH
MPE3EHTAIMH U COOOIIEHUS IO U3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPE/ICTABIICHBI B yUEOHUKE).

OnTuka

13




3.1

CBeTOBBLIE BOJIHBL.
I'eomeTpuueckas u
BOJIHOBAas OIITHKA

11

JlaBaTh OIlpefeNieHUe MOHATUN: CBET, T€OMETPUUYECKasl OINTHKA,
CBETOBOM JIy4, CKOPOCTb CBETa, OTPAKEHUE CBETA,
IIPEJIOMJICHUE CBETa, IIOJIHOE OTpPaXXEHUE CBETa, YIoll
MaJeHus, yroiu OTpaKEHUs, yron MIPEIOMJIICHUS,
OTHOCHUTENIbHBIM TOKa3aTeNlb MpeloMIIeHUs, a0COJIIOTHBIN
MoKa3aresb MPeIoMIICHHUs, JIUH3a, (POKyCHOe

pacCTOsIHUE JIMH3BI, ONITUYECKAst CUJIA JIMH3BI, IUCIIEPCUs CBETA,
uHTephEepeHIHs cBeTa, TU(PpaKLusl cBeTa, TU(PPaKIHMOHHAS
peleéTKa, NoJIAprU3anus CBETa, ECTECTBEHHBIN CBET,
IIJIOCKOTIOJIIPU30BAHHBIN CBET.

OrnuceIBaTh METOABI U3MEPEHUSI CKOPOCTH CBETA.

[Tepeuncnars CBOMCTBA CBETOBBIX BOJIH.

Pacno3nasars, BOCIIPOU3BOJUT, Ha0JII01aTh
pacIpoCTpaHEHHUE CBETOBBIX BOJIH, OTPAKEHHUE, MIPEIOMIICHHUE,
MOTJIOIICHUE, AUCIEPCHUI0, HMHTEepPPEpEeHInI0, AUPPAKIUI0 U
MOJISIPU3ALIMIO CBETOBBIX BOJIH.

®opmyJIMpOBATh TPUHLMKI [ FOMTeHca, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, TPAHUIIBI KX TPUMEHUMOCTH. CTPOUTH
X0J1 JTy4a B IJIOCKONapaIeNIbHON MJIACTUHE, TPEYTOJIbHOM
puU3Me, IOBOPOTHOM Mpu3Me, 00opauuBaroleil NpusMme,
TOHKOM JIMH3E.

Ctpouth n300paxkeHrne npeaMera B MI0CKOM 3epKajie, B TOHKOM
JIMH3E.

Hepe‘{I/ICHHTL BUIBI JIMH3, ©X OCHOBHBIC

xapakTepucTuku [ onTuyeckuil IeHTp, IJaBHas ONTHYECKas
ocb, (hOKyC, ONITHUYECKas CUJIA.

OmnpenensTh B KOHKPETHOW CUTYaIlMX 3HAYCHUS YTiia MMaJeHHUs,
yIriia OTpakeHUsl, yria MpeIOMIICHUS, OTHOCUTEIFHOTO
roKaszarteJsi pesIoMIIeHHs, a0COIIOTHOTO TIOKa3aTes
MIPEJIOMIICHUs, CKOPOCTH CBeTa B cpefie, (POKYyCHOTo
paccTOsIHUSA, ONTHYECKOM CHIIBI JIMH3BI, YBEIMUECHUS JIUH3HI,
nepuoaa qudpakmoOHHON

PEIETKY, MOJIOKEHHSI MHTEP(PEPEHITMOHHBIX U TU(DPAKITHOHHBIX
MaKCUMYMOB U MUHMMYMOB. 3alIChIBaTh (HOPMYITy TOHKOMH




JIMH3BbI, paCCUUTBIBATh B KOHKPCTHBIX




CUTYaIUsX ¢ €€ TOMOIIbIO HEM3BECTHBIC BETMUMHBI.
OOBSCHATH MPUHIIAIT KOPPEKIIMH 3PEHUS C IIOMOIIBI0 OYKOB.
DKCIEpUMEHTAIIBHO OMPEIENSITh MOKa3aTelb MPEIOMIICHHS
cpensl, GOKYCHOE pacCTOSIHIE COOUpArOIIeit

U pacceusaroujeli TMH3, ITUHY CBETOBOW BOJHBI C TTOMOIIIBIO
TUQGPAKITMOHHON PEIETKH, OYyeHUusams UHGOPMAYUOHHYIO
émrxocms komnakm-oucka (CD).

llepeuucnams obnacmu npumerenuss unmepgepenyuu ceema,
oughpakyuu ceema, norApuU3AYUU céema.

HccnenoBaTh 3aBUCUMOCTD yTJla MPEIIOMIICHHS OT yTiia
MAJCHMSI, 3aBUCIMOCTh PACCTOSIHUS OT JIMH3BI 10 N300pakKCHHUS
OT PacCTOSTHUS OT JIMH3BI 10 TIPEeaMeETa.

[TpoBepsTh TUITOTE3bI: YTOJI MIPEIOMIICHUS TTPSIMO
MIPOTIOPIMOHAJICH YTy HaJACHUS, NPU NIOMHOM CIONCEHUU O8YX
JIUH3 ONmMuyecKue CUlbl CK1a0bl8arOMcs.

KoHcTpyrpoBaTh MOJIeNIH TEIECKOIIa /U MUKPOCKOTIA.
PaGorate B ape u TpyIiine npy BBITIOJTHEHUH MPAKTUICCKUX
3aJlaHuH, BBIIBUKEHUH TUIIOTE3, Pa3pabOTKe METOI0B
MIPOBEPKHU THITOTE3.

IInanuposams desmenbHOCMb NO GLINOIHEHUIO U BbINOIHAMND
UCCNe008aAHUS 3ABUCUMOCTIU MEHCOY PUULECKUMU
8eUUUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY SUNOMESb.
Haxomuts B nuteparype u MHTepHETE MHDOpMaLIHIO O
o6uorpadusax 1. Hetotona, X. I'toitrenca, T. FOnra, O.
@penenst, 00 UX HAYYHBIX pabOTaxX, 0 3HAUEHUU UX padOT JIst
COBPEMEHHOU HAYKH.

Bricka3piBaTh CBOE MHEHUE O 3HAYCHUM HAYIHBIX OTKPBITHH U
pabot mo ontuke U. Hetorona, X. T'roiirenca, T. FOnra, O.
Openenst. BocnpuHuMate, aHamu3upoBaTh, epepadaThiBaTh U
MIPEIBSABISATH uH(pOPMAITHIO B COOTBETCTBUU c
MMOCTABIICHHBIMH 33JIaYaMH.

BbIIenATe  OCHOBHBIC  TIOJIOKEHHUS  KOPIYCKYJSAPHOW |
BOJIHOBOI TEOpHWil cBeTa. YUacTBOBaTh B OOCYXICHHHM JTHUX
TEOpPHUH ¥ COBPEMEHHBIX B3TJISI0B HA IPUPOIY CBETA.




Ykazvieame cpanuybl NPUMERUMOCMU eeOMempuquKoﬁ

onmukKu.
I'oToBUTH MNpe3cHTalIu U COOGH_ICHI/ISI 10 HU3Y4YCHHBIM TEMaM

(BO3MOXXHBIC TEMBI IIPE/ICTABJICHBI B YICOHUKE).




3.2

N3nyuenue u
CIIEKTPBI

JlaBaTh ompezeneHUEe TMOHSATHI: TEIIOBOE H3Iy4YCHHE,
ANEKTPOIIOMUHECLICHLIUS, KaTOAOJIIOMUHECIICHIIHS,
XEMUJIOMUHECHCHIINSA, (DOTOTIOMHHECICHIIUS, CHIOUHOU
cnekmp, JUHeu4amuvlii CHnekmp, NOJOCAMmbl  CHEeKmp,
CHeKmp no2noujeHus, CHeKmpanbHblil AHAIU3.

[TepeuncisiTh BUIBI CIIEKTPOB.

Pacnio3naBats, 6ocnpouszeo0ums, HabIIOAATH CIIOUTHON
CHEKTp, TMHEHYaThI CLIEKTP, MOJIOCATHIN CIIEKTp, CIIEKTP
U3ITy4EHUs U MOIJIOMICHHUS.

H3z06pasicams, 00vACHAMb U AHATUIUPOBAM KPUBYIO
3asucumocmu pacnpeoeiienus IHepeun 6 cnekmpe abcoIomHo
YépHo2o mena.

[TepeuncnsaTh BUIBI 3JIEKTPOMATHUTHBIX W3IYYCHHH, HX
UCTOYHUKH, CBOWMCTBA, mpuMeHeHue. Mcmonb3oBaTh
IIKaTy SJEeKTPOMarHUTHBIX BOJH. CpaBHUBATh CBOWCTBA
ANEKTPOMArHUTHBIX BOJIH Pa3HBIX TUATIA30HOB.

OCHOBBI
CIEIMAlbHOM Teopuu
OTHOCHUTCIBHOCTH




34.

OCHOBBI
CIIeNUaILHON TEOpUHr
OTHOCUTEJILHOCTHU

(CTO)

JlaBaTh onpeielicHre MOHATHIA: COOBITHE, TOCTYIAT,
coOCTBEHHAas HHEepIUAIbHAs CUCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHaAs [UIMHA TeJa, Macca IMOKOs, HHBApUaHT,
SHEPTHs MOKOA.

O0vscHAMb NPOMUBOPEYUsL MENHCOY KNACCULECKOL MEXAHUKOU U
anekmpoounamuxou Makceenna u npudunst noagnenus CTO.
®opmynuposats nocryaatsl CTO.

®dopmynupoBath BeIBOJIbI U3 TTocTynaToB CTO © 06vscHamo
pensamusucmckue 3ghgexmol COKpaujeHuss pasmepos mena u
3ame0neHUsl BpeMeHU MeHCOy 08YMsl COOLIMUAMU C MOUKU
3penust 08UNCYWelCs cucmemsl omcyéma. AHaIU3UpOBaTh
(bopMyITy pelITUBUCTCKOTO 3aKOHA CIOKEHHUS CKOPOCTEH.
1Iposooums mulciienHble IKChepuMenmsl, N0Omaepicoaouyue
nocmynamol CTO u ux cnedcmeus.

Haxooums 6 konkpemmnoti cumyayuu 3navenusi ckopocmeti mei
6 CTO, unmepeanog epemenu mexcoy coovimusimu, OIUHy meada,
9HEP2UI0 NOKOSL YACMUYbL, NOJHYIO IHEPSUIO YACTNUYDI,
PeNAMUBUCCKULL UMNYTIBC YACTMUYDL.

3anuchIBaTh BBIPAXKEHUE ISl SHEPTUU TIOKOS U NOJIHOU IHEp2UU
YaCTHII.

W3narats cyTh NpUHIMIIA COOTBETCTBUSI.

Haxoauts B nuteparype u MIHTepHeTe nHOopManuio o TeEOpHH
s¢upa, 06 IKCIEPUMEHTAX, KOTOPbIE IPUBEIU K CO3JJaHUIO
CTO, 06 OTHOCUTEITBHOCTH PACCTOSIHUI U TPOMEKYTKOB
BpeMeHH, o Ouorpaduu A. DiiHimreiiHa. Beicka3biBaTh CBOE
MHeHue o 3HadeHnu CTO 11 coBpeMeHHOW HayKH.

['OTOBUTH TNpe3eHTalMN U COOOIIEHHUS M0 W3YYEHHBIM TeMam
(BO3MOXKHBIE TEMBI NPE/ICTABIEHBI B yUeOHUKE).

KBanToBas ¢uznka

17




5.1

CBeTOBBIE KBAHTEI

JlaBaTh onpeneneHue NOHATUH: HOTOdPPEKT, KBAaHT, TOK
HACBIIICHUS, 3a/ICP)KUBAIOIIEE HAIIPSDKEHUE, padoTa BHIXOA,
KpacHas rpanuia Goroaddexra.

Dopmynuposame npeomem u 3a0a4u K8AHMOBOU PUSUKLL.
Pacnio3naBats, HaOmoaath siBaeHue porodddexra.
OnuceiBathk onbiTel CTONETOBA.

dopmynupoBath runote3y [lnanka o KBaHTaX, 3aKOHBI
dhoTodrddekra.

AHanm3upoBaTh 3aKOHBI poTorddexTa.

3anuchiBaTh W COCTABISITh B KOHKPETHBIX CHTYaIUAX
ypaBHeHue OiHmTelHa ans ¢orodddekra U HaXOIUTh C
€r0 TIOMOIIIbIO HCM3BECTHBIC BETMUNHBI.

BBIUUCIIATE B KOHKPETHBIX CUTYalUsAX 3HAYCHHS
MaKCUMaJIbHOW KHHETHYECKON SHEPTUU (POTOIICKTPOHOB,
CKOpPOCTH (POTOIIEKTPOHOB, PAOOTHI BBIX0/1a, 3AIIMPAIOIIETO
HANPSOKCHUSI, YaCTOTHI ¥ JUTMHBI BOJIHBI, COOTBETCTBYIOIIHX
KpacHoii rpanuiie porodddekra.

[IpuBoauTH NpUMeEpHI UCHONb30BaHuA (hoTodhdeKTa.

OOBACHATL CyTh  KOPIYCKYISPHO-BOJIHOBOTO  Jlyalll3Ma.
OmnuceiBath onbITel JleOeneBa Mo U3MepEeHUIo JTaBJICHHUS CBETA

¥ OITLITHI BaBMIIOBAa 110 OTITHKE.

Onucvieams onvimuvl no OUPPaAKYULU INEKMPOHOS.




@opMyIHMpOBaTH COOTHOILLEHUE HEOIIPEAEIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TI0 CYTh.

Haxoauts B nuteparype u MuTepueTe nnpopmanuio o padborax
Cronerosa, JIebenesa, Basminosa, [lianka, Komnmona, oe
bpotina.

Bb1ensth posib pOCCHICKHUX YUEHBIX B HCCIICIOBAHUU CBOIMCTB
CcBeTa.

[TpuBOAMTE PUMEPBI OHOIOTUYECKOTO M XHUMHYECKOT'O
JIENCTBUS CBETA.

['0TOBUTH Npe3eHTAlMK U COOOIICHHS TI0 M3YyYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI MIPEJICTABICHBI B yYCOHHKE).




5.2

AToMHas pu3nKa

JlaBaTh onpenesieHue MOHATHIL: aTOMHOE A1pO,

SHEPreTUYECKUN YPOBEHb, DHEPIUs WOHU3ALUHU, CHOHMAHHOE
U3y4eHue ceema, GbIHYICOeHHOe U3yueHue ceemd.

OnwuceiBathk onbITE Pe3epdopra.

OnuceiBaTh U CpaBHUBATH MOAEIU atoMa ToMcoHa n
Pezepdopna.

PaccmaTpuBats, ucciiejoBaTh U ONMCHIBATh JINHENYATHIE
CIIEKTPBI.

@opMyIMpOBaTh KBAaHTOBBIE ITOCTYJIATHI bopa.

OOBSCHATH NHHEHYATBIE CIIEKTPHI aTOMa BOJOPOJIa Ha OCHOBE
KBaHTOBBIX MOCTYNaTOB bopa.

PaccunThiBaTh B KOHKPETHON CUTYallU YacTOTY U JUINHY
BOJIHBI UCITYCKAaeMOro (p0TOHA IIPU Iepexo/ie aToMa U3 OHOTO
CTallMOHAPHOI'O COCTOSIHUSA B IPYro€, JHEPIUI0 MOHU3ALUN
aToOMa, 8bIYUCTIAMb 3HAYEHUS pAOUYCO8 CIMAYUOHAPHBIX OpOUmM
INEeKMPOHOE 6 amome.

Onucvieams ycmpoucmeo u 00vACHAMb NPUHYUN OelCMEUs
71a3epos.

Haxoauts B nuteparype u MIHTepHeTe cBeieHus o (hakTax,
MOJITBEPKIAIOLINX CIIOKHOE CTPOEHUE aToMa, 0 paboTax
Y4EHBIX 110 CO3/IaHUIO MOJIETIN CTPOEHUS aTOMa, HOAYYEHUIO
BbLIHYHCOEHHO20 U3NYYeHus, O TIPUMEHEHUH JIa3epOB B HayKe,
MEIUIIMHE, TPOMBIIIJIEHHOCTH, OBITY.

BoiaensaTs poiab pOCCUNCKUX YYEHBIX B CO3JAHUU U
HCIIOJIb30BAaHNH JIA3€POB.

['oTOBUTH Mpe3eHTalMu U COOOLICHUS MO H3YyYEHHBIM TeMaM
(BO3MO>XKHBIE TEMBI NPE/ICTABIECHBI B yUeOHUKE).




5.3

duznka aTOMHOTO
aipa

JlaBaTh ompejeNneHuss MOHSATUH: MacCOBOE YHCIIO, HYKIIOHBI,
SIIEPHBIC CHUIIBI, GUPMYaibHble Yacmuybl, 1eEeKT Macc, SHEPTH
CBS3W,  yACJIbHAs  DHEPruUsl  CBSA3M  aTOMHBIX  SIED,
PaIMOAKTUBHOCTb, AKMUBHOCMb DPAOUOAKMUBHO20 Belecmad,
Mepuo/ rnojypacnajia, UiCKyCCTBEHHas
PaIMOaKTUBHOCTb, SJICPHBIC PEAKIIUU, JHEPTCTUUECKUN BBIXO]T
SIIEPHOMN PEAKIIHH, [IeMHAs siAepHas peakius, KodPUIUEHT
Pa3MHOKECHHSI HEUTPOHOB, KPUTHYECKasl Macca,
PEaKTOPBIPA3MHOKUTEIH, TEPMOSIJICPHAS PEAKITHS.
CpaBHHMBATH CBOMCTBA IMPOTOHA U HEUTPOHA.

OnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJICHb SIIpa.
OnpenensiTe COCTaB SACP PA3TUIHBIX HIEMEHTOB C IIOMOIIBIO
tabmuisl Menneneesa. M300paxarb 1 4UTaTh CXEMBI aTOMOB.
CpaBHUBATh CWIY 3JIEKTPUYECCKOTO OTTAJIKUBAHHS MPOTOHOB
Y CUJIy CBSI3U HYKJIOHOB B sifipe. [lepeuuciamv u onucvlgamso




ceoticmaa s0epuvix cul. O0bACHAMb 0OMEHHYI0 MOOeb
83aUMOO0eCMBUS.

Boeruncnsate nedekT macc, SHEPTrUI0 CBSI3U U YICIbHYIO
SHEPTHIO CBA3U KOHKPETHBIX aTOMHBIX s/iep. AHAIU3UPOBATh
CBA3b yJIEIBbHON YHEPIUU CBA3U C YCTONYMBOCTBIO SIEP.
[lepeuncnars BUABI paAMOAKTUBHOIO pacnaja aTOMHBIX sIJIep.
CpaBHHBaTh CBOMCTBA ab(a-, 0eTa- 1 raMMa-u3ITydCHHUH.
3anucvieamsv npasuna cmewjenuss npu paouoaKmueHvLX
pacnadax. Onpedensims d1eMeHmbl, 00paA3VIOWUeCcs 6
pe3yibmame paouoaKmuHbix pacnaoos.

3anuceIBaTh, OOBSICHATH 3aKOH PAIMOAKTUBHOTO pacnaja,
YKa3bIBaTh I'PAHUIIBI €r0 TPUMEHUMOCTU. OnpeIeNnsTh B
KOHKPETHBIX CUTYalUSIX YUCIIO HEPACTaBIINXCS sAep, YHCIIO
pacmnaBIIUXCS SAEp, MEPUOJI MOTypacnaaa, akmueHoCHb
gewecmaa.

Ilepeuucnsamos u onucvisams Memoovl HAONIOOEHUA U
peaucmpayuu snemeHmapHulx yacmuy. Habarooams mpexu
anvga-uvacmuy 6 kamepe Bunvcona. Pecucmpuposams sioeprule
usnyyenusi ¢ nomowvio cuémuuxa I eticepa. Onpedensimo
UMRYTILC U IHEP2UIO YACMUYDL NPU OBUINCEHUU 8 MACHUMHOM
noze (no hpomoepaghusm).

3anuckIBaTh siAepHbIE peakiuu. OnpenensTh MPOayKThI
SEpHBIX  peakuui. PaccuMThiBaTh  dHEPrUYECKUU
BBIXO/I IIEPHBIX PEAKIUH.

OnurchIBaTh MEXAHU3MBI JEJIECHUS SAEp U LEMHOM SAepHON
peakuuu. CpaBHUBATH SIIEPHBIE U TEPMOSICPHBIE PEAKIIUH.
ObvscHAmMb NPUHYURDBL YCMPOUCMEa U padombl s10ePHbIX
peaxmopos. Y4acTBOBaTh B OOCYKICHUH MIPEUMYIIECTB U
HEJIOCTATKOB SIICPHON SHEPTETHUKHU.

Ananusuposames onacHocms sA0epHbIX UBTYUEHUU 0TI HCUBLIX
OpP2aHU3MO8.

Haxonuts B nutepatype u utepHeTe cBeeHUs 00 OTKPHITHH
MIPOTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O TIOJIYUEHUH U
UCIOJIb30BAaHUHU PATUOAKTUBHBIX U30TOMOB, HOBBIX




XUMHUYECKHUX 3JIEMEHTOB.

Boraensats poiab pOCCUUCKUX YUEHBIX B HCCIEAOBAHUAX
aTOMHOTO $1/1pa, OTKPBITUHU CIIOHTAHHOI'O JAEJICHUS SAep ypaHa,
Pa3BUTHHU JEPHON SHEPIreTUKH, CO3/1aHUHM HOBBIX H30TOIIOB B
OUAN (OO0benHEHHBIN MHCTUTYT AJIEPHBIX UCCIIEI0BAHUH B T.
JyOHe).

I'oTOBUTH mpe3eHTauuu U COOOLIEHHS IO U3YyYCHHBIM TeMaM

(BO3MOYKHBIEC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).




5.4

DneMeHTapHbIe
YaCTHIIBI

JlaBaTh orpejelieHue MOHSITHI: aHHUTWIISIIUS, J1enmOHbl,
aopoHwl, Keapk, entooH. IlepeuncisaT OCHOBHBIE CBOWCTBA
AJIEMEHTAPHBIX YaCTHII.

BoiaensaTe rpynmnsl 3JeMEHTapHBIX YaCTHII.

[lepeuncraTh 3aKOHBI COXpPAHEHHUs, KOTOPHIC BBITTOIHIIOTCS
npu  npeBpamieHusix — vactuil.  ONuChIBaTh  MPOIECCHI
QHHUTWISIIIUU YaCTUIl U aHTUYACTHUI] U POXKICHUS DIIEKTPOH-
MO3UTPOHHBIX TIap.

HasbiBaTh 1 cpaBHUBATH BUBI (DYHIaMEHTATBHBIX
B3aUMOIEUCTBUMH.

OnuceIBaTh poJib YCKOPUTEIIEH B U3yUYEHUHN 3II€MEHTAPHBIX
yacTull. Hasvieams ocHogHbie 6U0blI yCKOpumerel

INeMEHMAPHBIX YACMULY.

Haxomuts B mutepatype u MHTepHETE CBEACHMS 00 UCTOPUH
OTKPBITHS 3JIEMEHTAPHBIX YACTHUII, O TPEX ITanax B Pa3BUTHU
(hU3UKH JIEMEHTAPHBIX YaCTHII.

OnuceiBaTh COBPEMEHHYIO (U3NYECKYIO KAPTUHY MUPA.
['OTOBUTH MpE3eHTAIIUU U COOOIICHUS 110 U3yYECHHBIM TEMaM
(BO3MOYKHBIE TEMBI TIPE/ICTABICHBI B YYCOHHKE).

Crpoenue Beenennoit




6.1

Conneunas cucrema.

JlaBaTh onpenieneHue NOHIATHIA: HebecHas cghepa, sKIunmuKa,
HebeCHblll IK8AMOP, NOJIOC MUPA, OCb MUpPA, KPye CKIOHEeHUs,
npsamMoe 80CXoxncoeHue, CKIoHeHue, Napaiiakc, napeek,
aCTPOHOMHUYECKAs €IUHULIA, TICPUTENINi, apesIuid, COTHEUHOE
3aTMEHUE, IYHHOE 3aTMEHUE, IIJIAHEThl 3eMHOM TPYIIIIHI,
TUTAHETHI-TUTAHTHI, aCTEPOUI, METEOP, METEOPHUT, poTocdepa,
CBETHUMOCTb, IPOTYOEpaHell, ny1bcap, HelimpoHHAs 36304,
uépHas Ovlpa, TPOTO3BE3/a, CBEPXHOBAS 3BE3/1a, TAJIAKTUKA,
KBa3ap, KpacHOE CMENICHHE, TEOPHs BobIIoro B3phIBa, BO3PACT
Bcenennor.

HaGmonats JIyHy U TUTaHETHI B TEJIECKOIL.

Boigensate ocobeHHocTn cuctembl 3emutst-JlyHa.
Pacrio3naBath, MOIEIMpPOBaTh, HAOIIOJATH JIYHHBIC H
COJTHEYHBIC 3aTMCHHSI.

OOBSACHATH MPUIIUBHI U OTJIUBBHI.

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

6.2

CouHIIE U 3BE3IBI

OnuceiBath cTpoeHre COTHEUYHON CUCTEMBI.

[lepeuncnsaTh MIaHETHl U BUIbI MAJBIX Tell.

OmnuceiBate ctpoenne ColHIIa.

Hab6monate  comueunsle  msTHa. CobOmogaTh  mpaBuiia
6e3onacHOCTH mpu HaOmroaeHun CoHIIa.

[lepeuncnsaTh TUIMYHBIC TPYIIIILI 3BE3]T, OCHOBHBIE (hM3HUECKUE
XapaKTePUCTHKH 3BE3I.

OnuceIBaTh HBOIIONHMIO 3BE3]T OT POXKACHUS JO CMEPTH.
HaspiBaTh camble sipKue 3BE3]IBI U CO3BE3 I




6.3

Crpoenue Beenennoit

[lepeunciaTs BUAbI FaIAKTUK, OUCHIBATh COCTAB U CTPOEHUE
rayiakTuk. Beigensate Mneunsiii I1yTs cpenu aApyrux rajnakTuk.
Ompenenars mecto ConHeyHoM cucteMbl B ["anakTuke.
OneHuBaTh NOPSAIOK PACCTOSIHUM 10 KOCMUYECKHX OOBEKTOB.
OnuceIBaTh CyTh KPAaCHOTO CMEUIEHUS U €r0 MCIOJb30BaHUE
MIPU U3YYCHUU TATAKTHK.

[IpuBOIUTE KpaTKOE U3JI0KEHUE TEOPUHU bONBIIOro B3pbIBA U
TeopuH pacuupsroniencs BeeneHHoM.

ObvscHamb cymv NOHAMUU «KMEMHASL Mamepusy U «mEMHAs
SHEPIULY.

IIpusooums npumepwvl UCNONL30BAHUS 3AKOHOE PUSUKU OJISL
00vsCHEe U NPUPOObI KOCMUUECKUX 0ObEKMO8.

PaGotats B mape u rpyIine npu BHIIOTHEHUH MPAKTUIECKIX
3a/1aHHM.

Hcnonw3oBarhk MHTEpHET U1 MOKCKa H300paXKeHU
KOCMUYECKNX 00BEKTOB 1 HH(pOpMauu 006 UX 0COOEHHOCTSX.

IToBTOpEeHME

Pezeps




[Tepeuenpb 1abopaToOpHBIX pabOT

Ne Tema

n/n
10 kaace

1 N3yuyenue ABuKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO

2 N3yyeHue ABUKEHUS Tela M0 OKPYKHOCTH

3 H3mepenne )KeCTKOCTH TPYKUHBI

4 N3mepenne ko3QppuumeHTa TpeHHs CKOJIbKEHUS

5 N3yuyeHue 3akoHa COXpaHEHUS MEXaHUYECKON IHEPTUN

6 N3yyeHue paBHOBECHS TeJa MOJ IEUCTBUEM HECKOJIBKUX CHII

7 DKCIiepuMeHTalIbHAas ITpOBepKa 3akoHa | 'en-JIroccaka

8 [TocnenoBaTenbHOE U ApALICIBHOE COSMHEHUS TTPOBOIHUKOB

9 N3mepenune D/]C 1 BHYTPEHHETO COMPOTUBIICHUSI HCTOUHUKA TOKA
11 kaacc

1 Hab6nrogenue neiicTBrsi MArHUTHOTO TIOJISI HA TOK

2 N3ydeHune sBIIeHUS 3JIEKTPOMAarHUTHON MHAYKIIUU

3 Omnpenenenre yCKOpEeHHsI CBOOOHOTO MMaICHUS MTPH TTOMOIIH MasTHAKA

4 N3mepenne mokazaTens mpeIOMIICHHS CTEKIa

3) Omnpenenenne ONTHYECKOM CUITBI U (DOKYCHOTO PACCTOSIHUSI COOMPATIOIIEH JIMH3BI

6 W3mepenwne IITMHBI CBETOBOW BOJTHBI

7 Ornenka nHGOPMAIIMOHHON EMKOCTH KoMIakT-aucka (CD)

8 Hab6nrogenue CrionHoro u IMHEHYATOrO CIIEKTPOB




[lepeyeHb KOHTPOIBHBIX PAOOT

n/n

Tema

10 kaace

Kunemaruka TOUkHu U TBCPAOIro TCia

I[I/IHaMI/IKa. 3akoHbl MexaHuku HproToHa. CUJlbl B MEXaHUKE

3aKOHBI COXpaHEHUs B MexaHuke. CraTuka

MonekynsipHas pusnuka u TepMOAMHAMUKA

DIIeKTpOCTaTHKA

3aKOHBI IIOCTOSHHOTO TOKA

~NO|O BRI WIN|EF-

DJIEKTPUYECKHUM TOK B Pa3JIMYHBIX Cpelax

11 kaace

MarnuTtHOe 1one. IeKTPOMarHuTHAsE UHAYKIUS

Kosie0aHus 1 BOJIHBI

Onrtuka

AIWINF-

KBanToBas ¢usnka




No No Tema ypoka KonnuectBo Hano [Tpume
n/m ypo Hacos o mmany | o akry | T4HHC
Ka

1 Brenenne. ®u3nka U €CTECTBEHHOHAYYHbBIA METO/T 1
MO3HAHUS TPUPO/IBI

1.1 ®u3uKa U €CTECTBEHHO-HAYYHbIA METOJI IIO3HAHUS 1
MIPUPOJIBI

1 Wuctpykrax mo Th 1 03.09

@u3uka M €CTECTBECHHO-HAyYHbId METOJl ITO3HAHUSA
MIPUPOJIBI

2. Mexanuka 27

2.1 KunemaTnka TOYKH ¥ TBEPAOTO Teja 7

211 |2 Buael MeXaHUYECKOTO ABUKEHUS U CIIOCOOBI €ro 1| 06.09
OTHCaHUSI.

212 |3 Tpaexrtopus. Ilyte. Ilepemenienne. PaBHoMepHOE 1| 10.09
MPSIMOJUHENHOE ABM)KEHUE U €T0 OMTUCAHHE.

213 |4 Crnosxenue ckopocTeil. MrHOBEHHAs ¥ CpEAHSIS CKOPOCTH. 1] 13.09
Yckopenue.

214 |5 JIBM>KEHHE C TIOCTOSIHHBIM yCKopeHueM. JlabopaTopHast 1| 17.09
pabora Ne 1 «M3ydeHue NBMXEHHS Tena, OPOIIEHHOTO
TOPU30HTAIHLHOY.

215 |6 PaBHOMEpPHOE IBUJKEHUE TOUYKHU 110 OKPYKHOCTH. 1] 20.09
KunemaTtnka abcoroTHO TBEPIOTO TeEA.

216 |7 JlaboparopHasi pabota Ne 2 «M3ydeHue IBMKEHUS Tela 1| 24.09
o OKpyKHOCTUY. [ToArOTOBKA K KOHTPOJIBHOM padoTe

217 |8 Konrtponsnas padora Ne 1 o Teme 1] 27.09
«Kunemaruka TOYKU ¥ TBEPAOTO Telay»

2.2 3akoHbI fuHaMUKA HproTona 3

221 |9 OCHOBHOE YTBEPK/IEHUE MEXAHUKH. 1| 01.10
Asnenune unepruu. Cuna. Macca. Eqununiia Macchl.




222 |10 I[1epBerii 3akon HeroToHa. Bropoii 3akoH 04.10
Hprorona. [lpuHiun cyneprno3uiuu Cull.
223 |11 Tpernii 3akon HproToHa. 08.10
I'eonenTpuueckas cucrema orcueta. [IpuHiun
OTHOCHUTEIBHOCTH [ anmuies.
2.3 Cunsl B MEXaHHUKE
231 |12 Cunsl B ipupoze. Cuia TSKECTH U CUJIa BCEMUPHOTO 15.10
TATOTEHUS.
232 |13 Bec tena. HeBecomocts. Pemenne 3amau. 18.10
233 |14 Hedopmarus u cuisl ypyroctu. 3akoH ['yka. 22.10
Jlaboparopuas pabora Ne 3 «l3MepeHHne KEeCTKOCTHU
PYKUHBD».
234 |15 Cuuibl TpeHus. 25.10
JlaboparopHas padota Ne 4 «M3mepenune koapduimeHta
TPEHUSI CKOTBKCHHUSI.
235 |16 Kontponbnast pa6ora Ne 2 1o teme «JluHamuka. 08.11
3akoHbl MexaHUKU HetoToHa. CHUITBI B MEXAHHUKEY.
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE
241 |17 Wmnynec MarepualibHOM TOUYKH. 3aKOH COXpaHEHHS 12.11
UMITYJIbCA.
2.4.2 18 Mexannueckas paboTa U MOIIHOCTb. 15.11
243 |19 Ouneprus. Kunernueckas sHeprus. 19.11
244 |20 PaboTa cuitbl TSHKECTH M CHITBI YITPYTOCTH. 22.11
KoHcepBaTuBHBIE CUITBI.
245 |21 [loTeHumanbHast SHEPTHUSL. 26.11
246 |22 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE. 29.11




247 |23 JlaboparopHnas pabota Ne 5 «M3yueHue 3akoHa 03.12
COXpaHEHHsI MEXaHUYECKOMN SHEPTHM».

251 |24 PaBHOBecue Teu. 06.12

252 |25 Jlaboparopuass pabora Ne 6 «M3ydeHuwe paBHOBECHS 10.12
TeJa MO/ IEHCTBUEM HECKOIBKHX CHII.

2.6 OCHOBBI THJIPOMEXaHUKHU

26.1 |26 aBiienue. Y ciaoBrue paBHOBECHS KUIKOCTH. 13.12

26.2 |27 JIBumkeHue KuaKocTu. YpaBHeHue bepHymu. 17.12

2.7 ITonBeneHue UTOroB U3ydeHHs TeMbI «MexaHUKa»

2.7.1 |28 KonTponbnas pabota Ne 3 o teme: 20.12
«3aKoHBI COXpaHEeHUs B MexaHHKe. CTaThKa

3. MonekynspHas $uznuKa U TEPMOAMHAMHKA

3.1 OcHOBBI MOJIEKYIsIpHO-KMHEeTHYecKoi Teopun (MKT)

311 |29 OcHosnble nonoxxenuss MKT. Pazmeps! mosnekyi. 24.12

312 |30 bpoynoBckoe nBukeHue. Cuibl  B3aUMOJEHCTBUS 27.12
Mosiekysl. CTpoeHWe Tra3000pa3HBIX, JKUIKHX |
TBEPABIX TEI.

3.2 YpaBHEHHUE COCTOSIHUA UI€ATBHOTO ra3a




321 |31 OcHoBHOE ypaBHEHHE 17.01
MOJICKYJISIPHOKHUHETUIECKOW TEOPUH Ta30B.

322 |32 TemnepaTypa Kak MaKpOCKOIIMYECKast 21.01
XapaKTePUCTHKA ra3a.

3.23 |33 VYpaBHEeHHE COCTOSIHUS UACATBHOTO rasa. 24.01

324 |34 ["a30BbI€ 3aKOHBI. 28.01

325 |35 JlaboparopHuas pabota Ne 7 31.01
«DKcrepruMeHTaIbHas MPOBEpKa 3aKOHA
Ieit-JIroccakar.

3.3 B3anMHubIe ipeBpameHnst KUIKOCTH U
raza

3.31 |36 Haceimennsnidi  map.  JlaBnenue 04.02
HACBIIIEHHOTO Tapa. BraxHocTh
BO3/yXa.

3.4 KunkocTtu u TBEpbIe TENA

341 |37 CaoiictBa xunkoctu. [loBepxHOCTHOE 07.02
HATSKCHHE

342 |38 Kpucrannuyeckue u amopdHsie Tena. 11.02

3.5 OCHOBBI TEPMOJUHAMUKHI

351 |39 BuyTpeHHss aHeprus. 14.02
PaGoTa B TepMouHaMuKe

352 |40 Konunuectso TEIUIOTHI. VYpaBHeHue 18.02
TEIIOBOTO OanaHca.

353 |41 [TepBblii 3aKOH TEPMOJAMHAMUKH. 21.02




354

42

[IpuMeHeHue nepBoro 3aKoHa
TCPMOANHAMHKHU K PA3JIMYHBIM ITPOL[ECCaAM.

25.02

3.55

43

BTopoii 3aKOH TEpMOAVHAMUKH.

28.02

3.5.6

44

[TpuHuun IEeUCTBUS TEIUIOBBIX
neurareneii. Koadduiment monae3noro
NEWCTBUS TEIUIOBLIX JIBUTATEIEH.

04.03

3.5.7

45

KonTtponsnas padora Ne 4 o teme
«MonexynsipHasi GU3MKa ¥ TEPMOAUMHAMHUKAY

07.03

OCHOBEBI QJICKTPOJHMHAMUKHU

16

41

DIIeKTpOCTaTUKA

411

46

DIIEKTPUYECKHI 3apsil U dJIEMEHTapHbIC
YacTULIbl. 3aKOH COXpaHEHUs 3apsaa. 3aKOH
Kynona. Enuanna snexrpuyeckoro 3apsaa.

11.03

41.2

47

SJIGKTpI/ILICCKOe ITOJIC. HaHpH)KeHHOCTL
SJICKTPUYCCKOTO ITOJIA. CuoBble TUHUU.

11.03

41.4

48

[Toste TOueuHOTO 3apsiia U 3apsHKEHHOTO
miapa. [IpuHnun cynepno3uunuy nosen.
[TpoBOJHUKY U JUIIEKTPUKHU B
AIIEKTPOCTATUYECKOM ITOJIE.

14.03

4.1.5

49

HOTGHHI/IaHI)Hafl OHECPIUA 3apsAKCHHOTO TCIA.
HOTeHHI/IaJ'I U Pa3sHOCTb MOTCHIHAJIOB.
3KBI/IHOTGHHI/I3J'H)HBIC ITOBEPXHOCTH.

14.03

50

OnexrpoéMkocTs. Konnencarop.
OHeprust  3apsHKEHHOTO  KOHJEHcaTopa.
[IpumeHeHre KOHIEHCAaTOPOB

18.03

51

KonTponbnas padorta Ne5 o teme
«DNEKTPOCTATUKAY.

21.03

4.2

3aKOHEI TOCTOSTHHOI'O TOKA




421

52

Onekrpuueckuii Tok. Cuna Toka. 3akoH Oma
JUTSI y9acTKa [eru

25.03

422

53

DIIEKTPUUYECKHE LICTIH.
[NocnenoBarensHOE " napaiesibHOe
COCTMHEHUS TIPOBOTHUKOB

04.04

423

54

JlaGopaTopHas pabora Ne 8
«[locnenoBarenpHOE W TapaJUICIbHOE
COCIMHEHUS! TIPOBOHUKOB.

08.04

4.2.4

55

PaboTta u MOIIHOCTB ITOCTOAHHOI'O TOKA.

11.04

425

56

OnekTpoABuxKymas cuina. 3akoH Oma Juis
[IOJIHOU LIENH.

JlaGopaTtopHnas padota Ne 9 «3mepenne
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKa».

15.04

4.2.6

57

JlaboparopHas pabota Ne 9 «M3mepenue
OJ1C ¥ BHYTpEHHETO CONPOTUBIEHUS
HCTOYHUKA TOKa.

18.04

4.2.7

58

KontponbHas padota Ne 6 mo Teme «3aK0HBI
MIOCTOSTHHOTO TOKa.

22.04

4.3

DNEeKTpUUECKUH TOK B Pa3JINYHBIX cCpeaax

43.1

59

QHGKTpOHHaH npoBOANMOCTL MCTAJIJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA NPOBOJHUKA
OT TCMIICPATYPHI. CBerHpOBO,Z[I/IMOCTB

25.04

4.3.2

60

DJIEKTPUYECKUI TOK B

IIOJIyIIPOBOIHUKAX. CobcTBeHHas u
OpuMECHas MOPOBOAHMMOCTH. P-N IICPEXOM.
IToaynpoBOAHUKOBBII THOL.

25.04




433 |61 DIIEKTPUUYECKUI TOK B BaKyyMe. 29.04
DJIEKTPOHHO-TTy4YeBast TpyOKa.

434 |62 DNEKTPUYECKUM TOK B )KUJKOCTSIX U 29.04
razax. 3aKoH anekrpoiusa. [linazma

436 |63 Kontponbnas padora Ne 7 o Teme 06.05
«DNEKTPUYECKHIA TOK B PA3JINYHBIX CPEAAXH.

5 IToBTOpEeHNE

511 |64 Mexanuka 13.05

512 |65 MonexymnsipHasi pu3uKa 16.05

513 |66 TepmoanHaMuka 20.05

514 |67 OCHOBBI 2JIEKTPOAMHAMUKH 23.05

68 | Pesepn 27.05

30.05




KanennapHo-TteMaTnyeckoe MJIaHHPOBaHNe MO (PU3HKe

10 knace
Ne Ne Tema ypoka Konnu | ara IIpum | Ilaparpad
n/n Ypo €CTBO e4aH
Ka gacos | Ilo ITo ne
wia"y | ¢akry

1. OCHOBBI 2J1eKTPOIMHAMHKH 9

(mpoaoJrxenue)
1.1 MarauTtHoe noJe 5
111 |1 MaruutHoe none. MHaykuus 1 1.1

MarHUTHOT'O TOJIS.
112 |2 Jlaboparopnas padota Ne 1 «Habnronenue 1

JIEMCTBUSI MATHUTHOTO TIOJIST HA TOKY.
113 |3 Cuna Amnepa. 1 I1.2
114 |4 JlelicTBME€ MarHUTHOTO TTOJIS Ha 1 I1.4

JBYDKYIIYIOCS 3apSHKEHHYIO YacTHUILY.

Cuna Jlopenua.
115 |5 MarauTHbIE CBOKCTBA BEILIECTBA. 1 I1.6




1.2

3JIeKTp0MaFHI/ITHaH HHAYKIUSA

1.2.1

DJNIeKTpOMarHuTHasE WHYKITHSI.
MarunutHsbii notok. [Ipasuio Jlenna.
3aKOH 3JIeKTPOMArHUTHOM MHAYKIUH.

I1.7-8

1.2.2

JlaGopaTtopnas pabora Ne 2 «M3yuenue
SIBIICHHS DJIEKTPOMArHUTHON MHTKIIUN.

1.2.3

SIBreHne CaMOMHIYKIUU.
WHAYKTUBHOCTb. OHEPrus MarHuTHOTO
10JIS TOKA.

IL.11

1.2.4

KonTponbnas padota Nel o reme
«MarnurtHoe 1mosie. DJIeKTpOMarHuTHas
HHIAYKIOUS.

KoJse0anus v BoJIHBI

17

2.1

Mexannuyeckue KoJ1e0anus

2.1.1

10

CBoOoanbIe KoJIeOanus1. 'apMoHYecKre
KoJIeOaHusl.

I1.13-14

2.1.2

11

JlabGopaTopHas pabota No 3
«OrmpenenieHue  YCKOPEHHsl CBOOOIHOTO
NaacHus MpU IMMOMOIIH MassTHHUKaA».

2.1.3

12

3aryxarliye U BhIHYKIEHHbIE KOJIeOaHusl.
Pe3onanc

I1.16

2.2

DJIEeKTPOMarHuTHbIEC KoJieOaHust

221

13

CBOOOIHBIE PIEKTPOMArHUTHBIE
konebanus. 'apMoHndeckue
DIIEKTPOMArHUTHBIC KOJIEOaHUS B
KosnebaTenbHOM KOHTYpe. Popmyna
TomcoHna.

I1.17-19

2.2.2

14

IlepeMeHHBIN JIEKTPUYECKHUI TOK.
Pesucrop B enu nepeMeHHOro Toka.

I1.21

2.2.3

15

B OCTIM IIEPEMECHHOI'0 TOKa

KOH,Z[CHCB.TOp N KaTylukKa HMHAYKTUBHOCTH

I1.22




224 |16 Pe3onaHc B aniekTpudecKon Len. I1.23

225 |17 I'eneparop mepeMeHHOT0 TOKA. I1.26
Tpancdopmarop.

226 |18 [TpousBoacTBO, Eepeava u NoTpedaeHue I1.27
AIEKTPUYECKON SJHEPIUU

2.3 MexaHu4eckue BOJTHBI 3

231 |19 BonHoBble siBieHus. XapaKTepUCTUKU I1.29
BOJTHBI.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 Wntepdepennmst, audpaxus u I1.33
HOJISIPU3ALUS MEXaHUIECKUX BOJIH.

24 DJIeKTPOMArHUTHBIE BOJIHbBI 5

24.1 | 22 DIIeKTPOMarHuTHOE TOJIE. I1.35
DJeKTpOMarHUTHAs BOJIHA.

242 |23 N3o06perenue paano A. C. [TomoBbiM. I1.36-38
[TpuHIMIBI paguocBs3u. Moaysius u
JIeTeKTHPOBaHUE.

243 |24 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. I1.39-40
Pacnpoctpanenue painoBOJIH.
Pannonoxkanus.

244 |25 IlonsiTue o0  TeneBUAeHUH. Pa3BuTHE 11.41-42
CPE/CTB CBS3H.

245 |26 KonTponbnas pabota Ne2 o reme
«Konebanust v BOIHBI».

3. Onrtuka 13

3.1 CgeroBble Bo/IHbI. 'eoMeTpuueckas u 11
BOJIHOBasi ONITHKA

311 |27 Ckopocts cBeta. [Ipuniun I'rolirenca. 11.44-45

3aKOH OTpa)KEHMsI CBETA.




3.12

28

3akoHbl nperoMieHus ceera. [lonHoe
OTpa)KE€HHE CBETA.

11.47-48

3.1.3

29

Jlaboparopuass pabora No 4 «l3mepenue
NIOKa3aTelsl IPEJIOMIICHHS CTEKIIay.

3.14

30

Jlunsel.  [loctpoenme wu300pakeHW B
nuH3e. Popmysia TOHKOM JIMH3BI.
YBennueHue JIMH3bL.

I1.50-51

3.15

31

JlaGopaTopHas paborta No 5
«OmpeneneHue ONTHYECKOH CHUJIBI H
(OKYCHOTO  pacCTOSIHUS ~ COOMpAOIICH
JTUH3BD)

3.1.6

32

Hucnepcus ceeta. Untepdepenius cBera.

I1.53-54

3.1.7

33

Hudpakmus ceera. JudpakinmonHas
peuieTKa.

I1.56-58

3.1.8

34

JlaboparopHnas pabota Ne 6 «M3mepenue
JUTMHBI CBETOBOM BOJIHBDY.

3.19

35

JlaGopaTtopnast pabota Ne 7 «Ornienka
MH(OPMAaLMOHHON EMKOCTH KOMITaKTIUCKA

(CD)».

3.1.10

36

Pemenue 3anau no teme «MuTepdepenuus
U TU(PAKIUS CBETAY.

3.1.11

37

[Tonepeunocts CBETOBBIX BOJIH.
IHonsapusanus ceera.

I1.60

3.2

HN3nydeHnue u crieKTpbl

3.2.1

38

Bunapel uznyuenuii. Uctounuku cBera.
CHexTpsl U CIIEKTPATIbHBIN aHAJIN3.
JlaGopatopHnast pabora Ne 8
«Habnrogenne CrionHoro u
JIMHENYaTOro CIIEKTPOBY.

I1.66-67

3.2.2

39

[ITkana 37EKTPOMArHUTHBIX BOJIH.

I1.68




4 OcHoBBI crIenaTbHON TEOPUH 3
OTHOCUTEJIbHOCTH
4.1 OcHoBBI crIenaTbHON TEOPUH 3
oTHocuTeabHocT (CTO)
411 |40 3aKOHBI AIEKTPOIMHAMHUKHU u 11.61-62
MPUHLIUIL OTHOCHUTEIbHOCTH.
[Toctynarel TeOpUKU OTHOCUTEILHOCTH.
412 |41 OCHOBHBIE CJIEICTBUSI U3 MMOCTYJIATOB 11.63-64
TEOPUU OTHOCHUTEIIEHOCTH.
DNEeMEHTHI PETISATUBUCTCKON TUHAMUKHY.
413 |42 KonTponbnas pabota Ne 3 o reme
«OnTuka.»
5. KBanroBas ¢pusuka 17
51 CBeTOBBIE KBAHTHI 4
511 |43 CaetoBble kBaHTBL. DOTOdDPEKT. I1.69
5.12 |44 [Tpumenenne  dotordpdexra.  DOTOHBI. I1.70-71
KopmyckynspHO-BOTHOBOH Ayalinu3M.
5.1.3 |45 JlaBneHue ceera. XMMHYECKOE JICHCTBHE I1.72
cBeTa.
514 |46 Pemenue 3anay no reme «CBETOBBIE
KBaHTBL. DoTOdPeKT».
5.2 AToMHas QU3UKA 3
5.21 |47 Crpoenune atoma. OnbiTel Pezepdopra. I1.74
5.2.2 |48 KBanroBeie noctynarsl bopa. Mozens I1.75
aroMa Bosiopoaa no bopy.
5.2.3 |49 Jlazepsl. I1.76
5.3 ®Du3nka aTOMHOTO siAPa 8




53.1 |50 CrpoeHnie aTOMHOTO sijipa. SlnepHble CUIIbL. I1.78-80
DHeprus CBS3U aTOMHBIX sIJIEp.

532 |51 PagroaktuBHOCTH. BUbl pagnoakTHBHOTO 11.82-83
U3ITy4eHUS.

5.3.3 |52 3aKoH paMoaKTHBHOTO pactazna. [lepuon 11.84
noJrypacraia.

534 |53 Metonpl HaONOAEHUS M perucTpanuu I1.86
DJIEMEHTAPHBIX YACTHII

535 |54 HckyccTBeHHast paiMOAKTUBHOCTb. I1.87
SnepHble peakiuu

5.36 |55 Henenue saep ypana. Llennas peakius I1.88-89
neneHus. SIepHbIid peakTop.

5.3.7 |56 TepmosiaepHble peakuuu. [Ipumenenue I1.90
AJIEPHOU SHEPIUH.

5.3.8 |57 buonornueckoe aeiicTBrUE paiOaKTUBHBIX 11.92-94
U3IIy4EeHUI.

5.4 DJleMeHTapHbIe YacTHLbI

54.1 |58 Tpu srama B pa3BUTUH (UBHKU I1.95-96
9JeMEHTapHBIX YyacTHll. OTKphITHE
MO3UTPOHA. AHTUYACTHUIIBI.

542 |59 KonTtponbHnas padora Ne 4 o Teme
«KBanToBas guzuka.

6. Ctpoenue Beesiennoi

6.1 CoJsiHeuHas cucrema.

6.1.1 |60 Bunnmele qBukeHNs HEOECHBIX TEIL. I1.99-100
3axonbl Kemepa. Cucrema 3emis-JlyHa.

6.1.2 |61 Oduznyeckass MpPUPOAA IUIAHET U MabIX I1.101
ten CoJIHEYHON CUCTEMBI.

6.2 CoJHIIE ¥ 3Be3abI




6.2.1 |62 Counnre. I1.102

6.2.2 |63 OCHOBHBIE XapaKTEPUCTUKH 3BE3]. I1.103105
DBouronus 3BE3]1: POKICHUE, )KU3HB U
CMEPTBH 3BE3I.

6.3 Ctpoenne Bcenennoii

6.31 |64 | Mueunsrii [Tyrs O nama Ianaxtuka. I1.106107
lanaktuku.

6.3.2 |65 Crpoenue u 3Bononus BeeneHnoil. I1.108109

7. IloBTOpPEHME

7.1.1 |66 Enunas ¢pusndeckas kapTuHa MHpa

7.1.2 |66 Enunas pusmdeckast kapTuHa MUpa

Pe3eps




