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1. HosicHuTEAbLHAA 3AIIHCKA

[Tporpamma mo yuyeOHoMy mnpeamery «dusuka» mus 10-11 kmaccoB paspaboTtana B
COOTBETCTBUU € TpeboBaHUsIMU DeiepalibHOTO TOCYJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa
cpeanero obmiero oopasoBanust 1 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMOl OCHOBHOTO OOIIETO
obpazoBanust [ BHOY «I'MJIN».

Bba3oBoii mporpaMMoii JaHHOTO Kypca SIBJISIETCS aBTOPCKasi Mporpamma Kypca GU3NKH ISt
10-11 xmaccoB: ®wuszuka. PabGoume mnporpammel. IlpenmerHass nuHHS YyYEOHUKOB CEPHH
«Knaccuueckuit xkype». 10-11 xmaccer: ydue6. mocobue myiss o0IieoOpa3oBar. OpraHU3aIIHA:
6a3oBbIi U yriy0:1. ypoBau / A.B. llatanuna. M.: IIpocsemenue, 2017. — 91 c.

Jnist peasin3aluy MporpaMMbl UCTIONIb3YETCS yUeOHUKH:

Msxkumes ['.5. ®usuka. 10 kiacc: yueOHUK A 001eo0pa3oBaTeIbHBIX OpraHU3aIHi:
0a3oBbiit ypoenb / ['.51. Msikuues, b.b. Byxosues, H.H. Corckuii; noa pea. H.A. IlappenTheBoii.
- M.: [IpocBemenue, 2018 1.

Mskumes ['.5. @usuka. 11 xiace: yueOHUK i 001I€00pa30BaTEIbHBIX OPTaHU3AIHIA:
6a3oBbIii ypoBeHb / ['.51. Mskumes, b.b. bByxosnes, B.M. Hapyrun; nox pea. H.A. [TapdentbeBoii.
- M.: IIpocBemienue, 2018 r.

Henu uzydyenust Gu3uku B cpeHe mKoie:

e (¢dopMupoBaHHE y OOYYaIOUIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUs, 3HAYMMOCTHU
GU3MYECKUX 3HAHWW I KaXKJIOTO 4YelIOBEeKa HE3aBHCHMO OT €ro mpodeccHnoHaIbHOMI
JESITEIbHOCTH;

® OBJIAJICHHE OCHOBOIMOJAralImuMU (PU3NUECKUMH 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU U
TEOpUSMHU; paclIupeHne 00bEMa HCHOIb3YEMbIX (PUINYECKUX MOHATHH, TEPMHHOJIOTHH U
CUMBOJIKH;

e mpuoOpeTeHHe 3HaHUH O (PyHIAaMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (hM3MUYECKOI KapTHHBI MHUpa, 0 HanboJIee BaXKHBIX OTKPHITUAX B 001acTU (PU3UKH,
OKa3aBLIUX OINpEACIAIONIEe BIUSHUE HA pa3BUTHE TEXHUKU M TEXHOJIOTUH; IIOHUMaHUE
bu3nYeCcKOil CYIIHOCTH sIBICHUHN, HaOII0JaeMbIX BO BeeneHHo;

® OBIJIQJIcHHE OCHOBHBIMH METOJaMU HAYYHOTO IO3HAHUS MPUPOJbI, UCTIOIB3yEeMBIMU B
¢usuke (HaOiO/EHUE, ONUCAaHWE, W3MEpPEHHUE, BBIABM)KEHHE THUIOTE3, IPOBEICHHE
DKCIIEPUMEHTA); OBJIAJICHUE YMEHHsIMH OoOpalOaThiBaTh JaHHBIE JKCIEPUMEHTAa, OOBSCHATH
MOJTyYEeHHBIC PE3yNIbTAThI, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (DH3MYCCKHMMH BEIIMYMHAMH B
HaO0II0/TAEMOM SIBIIEHUH, JI€TaTh BHIBOJIBI;

e o0TpaboTKa yMEHHUs pemaTh (GU3NUeCcKre 3aJa4i Pa3HbIX YPOBHEH CI0KHOCTH;

® TpUOOpEeTEeHHE: OMbITa PA3HOOOPA3HOM NeATEIHLHOCTH, ONBITA TO3HAHKS U CAMOTIO3HAHUS;
YMEHHI CTaBUTH 3aJIa4yM, pemiaTh MPOOJIeMbl, TPHHUMATh PEIICHHSI, NCKATh, aHATH3UPOBATh U
oOpabareiBaTh HH(POPMAINIO; KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIUN), HMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHE: KOMMYHHUKAIIMH, COTPYIHWYECTBA, M3MepeHuiu, 3¢h(exTuBHOrO U
0e30MacHOT0 UCTOIb30BaHUS PA3TUYHBIX TEXHHUECKUX YCTPONCTB;

® OCBOGHHE CIIOCOOOB HCIONB30BaHUS (PU3MUECKUX 3HAHUUM IS PEIICHUs MPaKTHUYECKUX
3a/1a4, OOBSICHEHUs SIBJIICHUW OKpYXalolleld IeUCTBUTEIBHOCTH, OOecredeHus 0e30MacHOCTH
JKU3HU U OXPAHBI PUPOJIBL;

® pPa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYyalIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TIpoIlecce MPUOOpPETEHUs 3HAHUH C MCIOIh30BAaHUEM PAa3IMUYHBIX HCTOYHHKOB WH(QOpPMAIUH U
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHuH ¢GopMynupoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO MO3UIMIO [0 OTHOIIEHHUIO K (hr3nueckoil nHpopManuu, NoaydyaeMond U3 pasHbIX
HUCTOYHUKOB;

® BOCIHTAaHUE YBAXHUTEIHLHOTO OTHOIICHUS K YUEHBIM U UX OTKPBITHIM, YyBCTBA TOPAOCTH
3a POCCUHMCKYIO (PU3NYECKYIO HAYKY.

JocTmkenune menei 00eceunBaeTCs peIeHUEeM CIEAYIONINX 3a1a4:

* 3HAKOMCTBO YYaI[UXCS C METOJOM HAy4YHOTO IMO3HAaHWS W METOJaMHU HCCIEIOBAHUS
00BEKTOB | SIBJICHUI TTPUPO/IBI,



* MPHOOPETCHNE YYAIMMUCS 3HAHUH O MEXaHHYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSAX, (1)I/I3I/I‘-IGCKI/IX BCIIMYHHAX, XapPAKTCPUIYIOIIUX OTU ABJICHHUA,

* GopMUpOBaHHE Yy ydYAIIMXCS yMEHHH HAOIIONATh NPHUPOAHBIC SBICHUS U BBHINOIHATH
OTBITHI, JIAOOpaTOpHBbIE pabOTBHI M HKCIEPUMEHTAIbHbIE HCCICIOBAHUS C HCIIOJIb30BaHHEM
U3MEPHUTENIBHBIX TPUOOPOB, IUPOKO HIPUMEHSIEMbIX B TPAKTUYECKON JKU3HH;

¢ OBJIAACHUC YYHAIIUMUCA TaKUMU O6H.I€Hay‘-IHLIMI/I NOHATUAMM, KaK IIPUPOJHOC SABJICHUC,
SMIIMPUYECKN YCTAHOBICHHBIH (aKT, MpobieMa, THI0Te3a, TEOPETUUYECKUH BBIBOJ, PE3yJIbTaT
HKCIIEPUMEHTAIBHOMN MTPOBEPKH;

* IIOHMMaHHE YYallUMHCS OTJIMYUA HAayYHBIX JAQHHBIX OT HEMPOBEPEHHON HMH(OpMAIWH,
OCHHOCTH HAYKHW I YHOOBJICTBOPCHUA GBITOBLIX, MNPOU3BOACTBCHHBIX U KYJIbTYPHBIX
HOTPEOHOCTEH YeToBeKa.

OcoOeHHOCTh 1enenojaranust Juisi 0a30BOrO YpPOBHS COCTOUT B TOM, YTO OOy4YeHHE
OPHEHTHPOBAaHO B OCHOBHOM Ha ()OPMHUPOBAHUE Y 0OyUArOIIUXCS OOIIEH KyIbTYphl U HAYYHOTO
MHUPOBO33PEHHUsI, HA UCIIOIb30BAHUE ITOJIyYEHHBIX 3HAHUN U YMEHUU B IIOBCEHEBHOM KU3HU.

2. O0masi XapakTepuCcTHKA Y4eOHOr 0 nmpeaMeTa

®du3znka, Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIBI, BBICTYTAs B KAYECTBE yIeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpY)KalolleM MHpE.
[konpHBIA Kypc (HU3MKH — CHCTEeMOOOPA3yIOIMIUKA JII €CTECTBEHHO-HAYYHBIX YYCOHBIX
MPEeIMETOB, OCKOIBKY (PU3UUECKHE 3aKOHBI JIEKAaT B OCHOBE COJEp>KaHUS XUMHUU, OHMOJIOTHUH,
busznyecKoit reorpaduu U aCTPOHOMHH.

Uzyuenue pu3uku sBisieTcs HeOOXOIUMBIM HE TOJIBKO /711 OBJIAJICHUS OCHOBAMHU OJIHOM U3
€CTECTBCHHBIX HAyK, SBISIFOIICHCS KOMIIOHCHTOH 001ero oOpa3oBanus. 3HaHUE (QU3UKUA B e€
HUCTOPUYECKOM pa3BUTHHM TIOMOTAeT 4YEJNOBEKY IMOHATh Ipouecc (HopMHUpOBaHUS JPYrUx
COCTABJISIIOLIMX COBPEMEHHOM KYJbTYphl. ['yMaHUTapHOE 3HAaYeHUE (PU3UKU KaK 00s3aTeIIbHOU
yacThd o0miero oOpa3oBaHUS COCTOMT B TOM, YTO OHAa CIOCOOCTBYET CTaHOBIICHUIO
MHUPOTIOHMMAHUSI ¥ Pa3BUTHUIO HAYYHOTO CHOCO0a MBINIJICHUS, MO3BOJSIONIET0 OOBEKTUBHO
OILICHMBATh CBeZeHHsI 00 OKpyskaroiieM mupe. Kpome Toro, oBnazeHne OCHOBHBIMH (PU3HMUECKUMU
3HAHUSIMU Ha 0a30BOM YpOBHE HEOOXOJMMO MPAKTUYECKU KAXKIOMY UYEJIOBEKY B COBPEMEHHOM
JKU3HU.

Hns pemenuss 3amad  (QOpMUpPOBaHUST OCHOB HAy4YHOTO MHUPOBO33PEHUS, Pa3BUTHS
MHTEJJIEKTyallbHBIX CIIOCOOHOCTEH M TMO3HABATEIbHBIX WHTEPECOB UIKOJBHUKOB B IPOIIECCE
n3yueHus PU3UKH OCHOBHOE BHUMAHHUE CIIEAYET YJIEISATh HE CTOJIBKO Mepeiade CyMMBbI TOTOBBIX
3HaHUM, CKOJIBKO 3HAKOMCTBY C METOJIaMH HAYYHOI'O IMO3HAHUSI OKPYKAOIIETO MUPA, [IOCTAHOBKE
npo0iieM, TpeOYIOIKX OT YYaIlIUXCsl CAMOCTOSTEIbHOM NEATENIbHOCTH 110 UX Pa3pELICHHUIO.

Copepxanne Kypca (U3HKH B TMporpaMMe CpeaHero obmero oOpa3oBaHHs
CTPYKTYpPUPYETCSI HA OCHOBE (DU3NYECKUX TECOPUN W BKIIIOYAET CIICTYIONIUE Pa3eiibl: HAy4YHbBIN
METOJl TO3HAaHWS TPUPOJIBI, MEXaHHKa, MOJIEKYJIspHas ¢GuU3MKa W TEePMOJUHAMUKA,
ANIEKTPOJIMHAMUKA, KOJICOAHUSI M BOJIHBI, OINTHKA, CIEIUalbHas TEOPUS OTHOCUTEIHHOCTH,
KBaHTOBas (hu3HKa, cTpoeHre BeeneHHOM.

3. MecTo yueOHOro npeamMera B ydeOHOM IJIaHe

B cootBeTcTBUM € yueOHBIM IUITAHOM KYpCY (PM3UKHU CpeIHEH IIKOJIbI MPEIIIeCTBYET Kype
(bu3MKN OCHOBHOM MIKOJIBI (7-9 Kiacchl), BKIOYAIOMINM 3JIeMEHTapHbIE CBEIEHUS 0 (PU3HUECKUX
BEJINYMHAX U SBJICHUSX.

Kypc ¢u3ukn BXOAMT B YHCIO JAWUCHUILIAH, COCTABIISIONIMX MPEIMETHYIO 00JacTh
«EctecTBeHHO-Hay4HbIe MpeaMeTb». B cpenneit mkone ¢pusuka usyyaercs B 10 u 11 kiaccax.
Kypc ¢usuxu ¢ yrmy6nennsiM n3yuerneM B 10 kimacce cocrapmuser 35 y4eOHBIX 4acOB U3 pacyeTa
1 yueOnbIit yac B Henento, B 11 kiacce — 34 yacoB u3 pacuéra 1 yaca B Hezeno.

W3yueHne MaHHOTO Kypca TECHO CBS3aHO C TaKWUMHU JUCIHMIUIMHAMH, Kak anre0pa,
reoMeTpusi, OMoJI0rus, XuMus, reorpadus, nHpopMaTrKa.



[Iporpamma mpenycmMaTpuBaeT NMPOBEACHUE PA3JIMYHBIX TUIIOB YPOKOB: TPaJWIMOHHBIX,
YPOKOB KOHTPOJISl 3HAHUHA U YMEHHH, 0000IIAIONNX YPOKOB, MOCTPOCHHBIX HA JESTEIHEHOCTHOM
noaxozae. B mpouecce mpoxokIeHHUsT MaTepuaia OCYLIECTBISETCS MPOMEXKYTOUYHbIA KOHTPOJIb
3HaHUH ¥ yMEHUH B BHJE CAMOCTOSITEIBHBIX pabOT, TECTOBBIX 3a/laHUI, TBOPUYECKHX padoT,
1ab0paTopHBIX paboT, [0 MporpamMme MpPeayCMOTPEHBI TaK)Ke KOHTPOJIbHBIE paOOTHI IO TEMaM.

4. JINUHOCTHBIE, MeTaNpPeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI
OCBOEHUS Y4e0OHOI0 nmpeaMera

[IpenoaBanue (U3MKKA B CPEAHEW ILIKOJIE HAMPABICHO HA JOCTHKEHHE O0YYarOIIUMHUCS
CJIEYIOIINX JUYHOCTHBIX Pe3yJIbTATOB:

1) BOCHUTaHUE POCCHUMCKOM TPaXTAHCKOM WIACHTUYHOCTH: INATPUOTU3MA, YBAKEHUS K
OtedecTBy, MPOILLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOrO Hapoaa Poccuu; oco3nanue
CBOEH 3THUYECKOI MPUHAIC)KHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYPHI CBOETO HApOAa,
CBOETro Kpasi, OCHOB KYyJIbTypHOT'O Hacyeausi HapoJoB Poccun 1 yenoBeuecTBa; yCBOCHHE
TYMaHHCTUYECKHUX, JIeMOKPAaTUYECKUX u TPaaUIIMOHHBIX LEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCUICKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U
nonra nepen Poaunoit;

2) ¢opMupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00yYaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIMHU K O0YYEHHUIO
U TIO3HAaHHMIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JajbHEHIIeH WHIWBUIYabHOM
TpaeKTOpMU OOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKM B MHpe Tpodeccuid u
npoecCHOHANBHBIX MPENOUYTEHHI, C yUeTOM YCTOWYUBBIX MO3HABATEIbHBIX HHTEPECOB,
a TaKkXKe Ha OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHHOTO OTHOIIECHUS K TPYy, Pa3BUTHS OIBITA
y4acTus B COLIMATIBLHO 3HAYUMOM TPY/IE;

3) (QopMupoBaHME IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIECTBEHHOM NPAaKTHKH, YYUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYpHOE, SI3BIKOBOE, TyXOBHOE MHOTOO0Pa3re COBPEMEHHOTO MUPA;

4) ¢GOopMHPOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO M JOOPOXKEIATEIbHOIO OTHOIICHUS K
JPyTrOMY Y€IIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIBTYpPE, S3bIKY, BEPE, TPaXKTaHCKOM
MO3UINH, K UCTOPHUH, KYJIbType, PEIUTud, TPAAULIUSM, S3bIKaM, LIEHHOCTSIM HapoOB
Poccun 1 HapooB MUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JIHAJIOT C APYTUMH JIFOIbMH
U JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) OCBOEHHE COIMAIBHBIX HOPM, MIPABUJ MOBEACHUS, POJIEH U (OPM CONMATBHON KU3HH B
Ipynnax M cooOIlecTBaX, BKJIKOYas B3pOCible M COLUAIbHBIE COOOIIECTBA; yyacTHE B
IIKOJHPHOM CaMOYTIPaBJIEHUH U OOIIECTBEHHOM KM3HM B TIpelesiaX BO3PaCTHBIX
KOMIETEHIIM C  yYeTOM pPETHOHAJbHBIX, JTHOKYJIBTYPHBIX, COIHUAIBHBIX H
9KOHOMHYECKHUX OCOOEHHOCTEM;

6) pa3BUTHE MOPAIBHOIO CO3HAHMS U KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX MPOOIJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (POPMHUPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM MOCTYTIKaM;

7) (opMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYJHHYECTBE CO
CBEpCTHHKAMM, JETbMM CTapUIero M MIQJLIEr0 BO3pacTa, B3POCIBIMU B Ipoliecce
00pa3oBaTenbHON, OOIIECTBEHHO TMOJIE3HOM, YU4eOHO-UCCIE0BATEIbCKOM, TBOPUECKON 1
JIPYTHX BUJOB JIEATEIHHOCTH;

8) (dopmupoBaHHE IIEHHOCTH 3J0POBOTO U O€30mMacHOr0 00pasa KU3HH, YCBOCHHUE MPABUI
UH/IMBUIYAIbHOTO W KOJUIGKTMBHOTO 0€30MacHOr0 TOBEACHHMS B YpE3BbIUAHBIX
CUTYAIHSIX, YTPOXKAFOIINX KU3HHU U 37J0OPOBBIO JIFOJICH, TPaBHJI IIOBEICHHUS Ha TPAHCIOPTE
U Ha JIOpOTax;

9) QopMupoBaHHE OCHOB HKOJIOTUYECKOH KYJIBTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOIMYECKOT'O MBIIIUIEHUS], PA3BUTHE OMBITA YKOJIOTMYECKH OPHEHTUPOBAHHON
pedIeKCUBHO-0IIEHOYHOH M MMPAKTHYECKON JEATEIIbHOCTH B )KU3HEHHBIX CUTYAITHSIX;



10) oco3HaHWe 3HAYEHHUS CEMbU B KM3HU YeEJOBEKa M OOIIECTBA, MPUHATHE IEHHOCTU
CEMEHOM KHU3HU, YBAKUTEIHLHOE U 3a00TIMBOE OTHOIIIEHUE K YJICHAM CBOEH CEMbH,

11) pa3BUTHE ICTETUYECKOI0 CO3HAHMS YEPE3 OCBOCHUE XYA0KECTBEHHOIO HACJIEIUsI HAPOI0B
Poccnn n Mupa, TBOpUECKON AEATEIBHOCTH CTETUYECKOIO XapaKTepa.

MeranpeaMeTHBIMUA  pe3yJibTATAMH OCBOCHHSI BBIIYCKHHUKAMHU CPEIHEM  LIKOJIBI
POTPaMMBI 110 (PU3HKE SABISIOTCS:

1) 1 ymMeHHe CaMOCTOSATENLHO ONPENCHSATh IEId CBOEro OOYy4YeHHs, CTaBUTh U
¢dbopmynupoBath st ceOs HOBbIE 337ayd B ydeOe M TO3HABATEIBHOM JAEATEIBbHOCTH,
pa3BUBATh MOTUBBI U UHTEPECHI CBOEH NTO3HABATEILHON JAEATEIBHOCTH;

2) yMEHHE CaMOCTOSTEIIPHO IUIAHMPOBATh MYTH JOCTHIKCHHUS IIeJeld, B TOM YHCIIE
aNbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOosee 3(PPEeKTHBHBIC CIIOCOOBI pPEIICHUS
yueOHBIX M IMO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCHTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIICCTBIIATH
KOHTPOJIb CBOEH JEATEIIbHOCTH B IPOLECCE NOCTUKEHUS pe3yJIbTaTa, ONPEIeIATh
CHocOObI ICUCTBUN B paMKax MPEASIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBAThH
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyallue;

4) yMeHHE OILICHMBATh TPABUJIBHOCTh BBINOJHEHHMS YydYeOHOW 3amaud, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEILICHUS;

5) BiazeHue OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HaHHOTO BbIOOpa B yUe€OHOU U MO3HABATEIIHLHOU JIEATETLHOCTH;

6) yMeHHe OmNpenensTh IOHATHs, CO3/laBaTh OOOOIICHUS, YCTaHABJIMBATH aHAJIOTHH,
KIaccu(UIUpPOBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHWUA W  KPUTCPUH IS
KJaccupUKallUY, YCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3HU, CTPOUTH JIOTUYECKOE
paccyxieHue, yMo3aKiI4eHne (MHAYKTUBHOE, NIE€AYKTUBHOE U 10 aHAJIOIMM) U JIeaTh
BBIBO/IBI;

7) yMeHHE co3/1aBaTh, IPUMEHSTh M MPEOOPa30BbIBATh 3HAKH M CUMBOJIBI, MOJICJIA U CXEMBI
JUIS pellieHus] yueOHbBIX U MTO3HABATENbHBIX 33/1a4;

8) cMbICIOBOC YTCHUE;

9) yMeHHe OpraHH30BBIBATH y4YEOHOE COTPYIHHYECTBO M COBMECTHYKO [ESTEIBHOCTH C
Y4YHUTEJIEM U CBEPCTHHKAMH; padoTaTh MHAMBUIYAJbHO M B TPYyIIE: HAXOAUTh oOliee
pelleHre U pa3peniath KOHPJIUKTH Ha OCHOBE COTTIACOBaHUS MO3UIUI U y4eTa HHTEPECOB;
(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO WCIIOJIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHM C 3ajavecii
KOMMYHHUKAITUH TSI BRIPAXKEHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN; TUTAHUPOBAHMS
U pEeryjsillMd CBOEH JEeATEIbHOCTH; BIIAJIEHUE YCTHOM U MHCbMEHHON peublo,
MOHOJIOTHYECKOM KOHTEKCTHOM PEUbIO;

11) popMupoBaHne ¥  pa3BUTHE  KOMIIETEHTHOCTH B  O0JACTH  HWCIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojorui (mamee WKT- kommnereHIun);
pa3BUTUE MOTHBALMU K OBJIAJCHUIO KYJIbTYpOH AKTUBHOIO IMOJb30BAHUS CIOBApsIMU U
JTPYTUMU TTOMCKOBBIMU CUCTEMAMU;

12) popMupoBaHne ¥ pa3BUTHE IKOJOTMYECKOTO MBIIUICHHS, YMEHHE MPUMEHSATh €ro B
M03HABATEIbHON, KOMMYHUKATHBHOM, COLHUANIbHON NpPAKTHKE U MPOPecCHOHATbHON
OpUEHTALINH.

IIpeaMeTHBIMH pe3yabTaTAMU OCBOCHUS BBITYCKHUKAMH CPEIHEH IITKOJIBI POTPAMMBI 110
bu3uke Ha 6azo08om yposHe SBISIOTCS:

1) chopMHPOBaHHOCTH MPEACTABICHUNA O POJIM U MeCTe (DU3MKH B COBPEMEHHOM HAay4HOM
KapTUHE MHpa; MOHUMaHHe (U3MUECKON CYIIHOCTH HaOmrogaeMbix Bo BceeneHHoi
ABJICHUM; TOHMMaHuEe POiH (QU3UKU B (POPMHUPOBAHUHM KPYyrozopa M (PyHKIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKUX 3a]1aY;

2) BIaJCHUE OCHOBOIOJATAIOIIUMH  (U3MYSCKHUMHU TMOHATHSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHSIMM; YBEPEHHOE TIOJIb30BaHUE (U3NYECKOH TEPMUHOJOTHEH H
CHMBOJIUKOM;



3) BiajeHUWE OCHOBHBIMH METOJAMH HAyYHOIO TIO3HAHMS, HMCIOJb3YEeMbIMA B (H3HKE:
HaOII0IeHUE, ONMCAaHUE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHUS 00pabaThIBaTh Pe3yIbTaThl
U3MEepeHHil, 0OHapyKUBATh 3aBUCUMOCTb MEKAY (PU3NUECKUMH BEIMYUHAMH, OOBIICHSITD
MOJTyYEHHBIC PE3yJIbTATHI U JICTIaTh BBIBOIBL;

4) chOopMHUPOBAHHOCTH YMEHHUS peliaTh GU3MUCCKUE 3a/1a4H;

5) chopMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJyUYCHHbBIC 3HAHUS JUIsI OOBSICHEHHUS YCIIOBHIA
NpoTeKaHus (PU3NUECKUX SIBICHUN B IPUPOJIE U JJISl IPUHATUS MPAKTUUECKUX PELICHUH B
MMOBCEAHEBHOM XKU3HU;

6) chopMHUPOBAHHOCTH COOCTBEHHOM MMO3UIIMU 10 OTHOLICHHIO K (pr3HuecKoi HHPOPMAIUH,
MOJTy9aeMOU U3 Pa3HBIX UCTOYHUKOB.

5. Coneprkanne y4eOHOT0 Kypca

10 KJgacc
1. BBenenue. OcHOBHBIE 0CO0EHHOCTH (pU3HYeCKOro MeToaa uccaenoBanms (1 1)

®dusuka - pyHaaMeHTalbHas HayKa o pupojie. Poib 1 MecTo pu3uku B COBpEeMEHHOM HayYHOH
KapTuHe Mupa. HayuHblil MeTO/| Mo3HaHUs: HAOIIOEHNE, ONMCAHUE, U3MEPEHHUE, IKCIIEPUMEHT.
Metonsl uccnenoBanusi (usnueckux sBIeHUl. MopgenupoBaHue (pU3NMUECKUX SBICHUN U
nporieccoB. Dusnueckne BenUUMHBL [lorpemHOCTH U3MEpeHU (U3UYECKUX BEIWYHH.
®u3nueckue 3aKOHbl U TPaHULBl MX NOpUMEHUMOCTH. DU3NYECKHE TEOpUHM U IMPUHLUII
COOTBETCTBHUSL.

2. Mexanuka (13 4)

Knaccuueckas MexaHuka Kak (yHIamMeHTanbHas (¢usndeckas Teopus. ['paHuubs ee
IPUMEHUMOCTH.

KunemaTnka. Mexanuueckoe JBrmkeHHe. MarepuanbHas Touka. OTHOCHUTENBHOCTh
MexaHuyeckoro JBumxeHus. Cucrema otcuera. Koopnunatel. IlpocTpancTtBo u Bpems B
KJlacCuueckoi MexaHuke. Pammyc-sekrop. Ilyte u nepememenus. CKOpOCTb. Y CKOpEHHE.
[TpsimonuHetHOe NBUXKEHHE C MOCTOSHHBIM yckopeHueMm. CBoOoaHOe majeHue ten. JBrkeHue
Tela 10  OKPY)XKHOCTH.  YIioBasg  CKOpPoCTb.  LleHTpocTpeMuTenbHOe  yCKOpEHHE.
KunemaTuka tBepaoro rena. [locrynarenbHoe npuxenue. BpaiarensHoe 1BUKeHUE TBEPAOTO
Tena. YTioBas U JMHENHAs: CKOPOCTU BpalllEHUSI.

Junnamuka. OcHOBHOE yTBepxkaeHue MexaHuku. Ilepssiil 3akoH Herotona. MHepunansHble
cucteMbl oTcyeta. Cua. CBsizb MKy CUJION U yckopeHueM. Bropoit 3akon Herorona. Macca.
IIpunuun cynepnosuuuu cwi. Tperuit 3akoH Herorona. IIpunnun otHocurensHocTy [Manuiies.
Cuasl B npupoae. Cuiia TAroTeHus. 3aKOH BCEMHUpPHOro TArotreHud. IlepBas kocmuueckas
ckopocth. Cuna Tsbkectu M Bec. HeBecomocTts. [ledopmanus u cuna ynpyroctu. 3akoH ['yka.
Cunel TpeHUSI U COMPOTUBIICHUS.

3aKkoHBI cOXpaHeHHsI B MexaHuKe. [Mmynbc. 3aKOH coXpaHEHMsI MMITysbca. PeakTuBHOE
neuxenue. Padora cunbl. MomHocts. DHeprus. Kunetnueckas sneprus. Pabota cuibl TSXKECTH.
Pabora cunsl ynpyroctu. IloTeHunanbHas sHeprus. 3aKOH COXpaHEHUs MEXaHU4eCKOM IHEepruu.
VYropyrue u Heynpyrue CTOJKHOBEHHS. VIcronb3oBaHHME 3aKOHOB MEXaHHKHU ISl OObSICHEHUs
JIBIDKEHUS! HEOSCHBIX Tell U JUIs Pa3BUTUSI KOCMUYECKUX MCCIIEJOBAHUH.

Crartuka. [lneyo cuiibl. MOMEHT cuiibl. Y CIOBHSI paBHOBECHUSI TBEPJOTO Teina. MOMEHT CHIIBI.
O6miee ycinoBue paBHoBecus. [1apa cur.

®@ponmanshsle nadopamophvie pabomaul
1. 3y4eHne 3aKk0HA COXpaHEHHUS MEXaHUIECKOW YHEPTHH.

3. MoaexyasipHas ¢pusuka. Tennossle siBiaenus (10 1)



OcHoBbl MoJieKyJISIpHOM (u3uku. OCHOBHbIC MOJIOKEHHUS MOJEKYJIAPHO-KUHETHYECKON

TEOPHUH W HMX ONBITHBIE 00OCHOBaHUS. Macca U pa3Mmepbl MoJieKysl. KomudecTBO BelecTBa.
ITocrosiunass ABoraapo. bpoyHoBckoe nBmxeHue. Cuiibl B3auMoAeHCTBUSL MoJieKysl. CTpoeHue
ra3000pa3HbIX, )KUJKHUX U TBEPABIX Tel. TemnoBoe ABMKeHNe MOJIEKYI. MoJiesb neaabHOro rasa.
['panunel npumeHuMocTd Mojaeau. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TeOpUuun
rasa.
Temneparypa. JHeprusi TelJOBOI0 /[BH:KeHUSI MOJIeKYJ. TemioBoe paBHOBECHE.
Omnpenenenne TteMmmnepaTypbl. AOcomoTHas TemmepaTypa. TemmepaTypa — Mepa CpeaHen
KMHETUYECKOW »HHEepruu Moliekyid. M3MmepeHue CKOpOCTeil JBMKEHHS MOJIEKYJ rasa.
YpaBHeHHe COCTOSHHMSA HAEANbHOI0 ra3a. Ypasuenue Menneneesa — Kianelipona. I'azoBbie
3aKOHBI.

B3auMHoOe npeBpaiieHue SKUAKOCTe W ra3oB. TBepable Tesa. Mojaenb CTpOoeHUs
s)kunkocted. Ucnapenue u kunenue. Haceimenusiid map. BiaaxuocTts Bo3ayxa. Kpucrammyeckue
u amopdHbIe Tena. MoJenu cTpoeHUs TBEPIbIX TeEll.

Tepmoaunamuka. Buytpennss sneprus. Pabora B Tepmonunamuke. KoiandecTBo TEmIoTHI.
Tennoemkocts. [lnaBnenne u oTBepaeBaHue. YpaBHEHUE TersioBoro OanaHca. [lepBblil 3akoH
tepMoanHamMuku. M3omnporneccel. M3otepmbr Ban-nep-Baansca. AnuabatHbiii nporecc. Bropoid
3aKOH TEPMOJAMHAMUKH: CTATUCTUYECKOE MCTOJIKOBAaHUE HEOOPATUMOCTH IMPOLIECCOB B IIPUPOJIE.
[lopsinok u xaoc. TemnoBble ABUTaTeNU: JABUTATEb BHYTPEHHETO CrOpaHUs, JU3EIb.
XonoawbHUK: ycTpoiicTBO U npuHIn aercteus. KITJ neurareneii. [Ipo0iemMbl 3HEPTeTUKH U
OXpaHbl OKPYKaroLeh Cpeibl.

4. OcHoBbl iekTpoauHamMuku (10 4)

DJIEKTPOCTATHKA. DJICKTPUUECKUN 3apsi]l U DJIEMEHTAPHBIE YaCTUILbl. 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsna. 3akoH Kynona. Dnekrpudeckoe nose. HanpsykeHHOCTD 37IEKTPUIECKOTO
nons. [puHuun cynepno3unuu nojei. [IpoBOJHUKY B 31EKTPOCTATHUECKOM TTOJIE. JJUITEKTPUKHU
B aNieKTpuueckoM node. [lonspuzanus ausnexTpukoB. [loTeHIuaNbHOCTh AIEKTPOCTATUYECKOTO
nosis. IloreHnman M pa3HOCTh MOTEHIMANOB. OJIEKTpoeMKocThb. KoHaeHcaTtopbl. OHeprus
IIEKTPUYECKOTO IOJIsI KOHJAEHCATOPA.

IlocTosinubiii 3aexkTpuyeckuii Tok. Cuna Toka. 3akoH Oma Juis ydacTKa LEMH.
Conporusnenue. Onekrpuueckue uenu. l[locnenoBaTenbHOE M MapaylIeNbHOE COECIUHEHUS
MPOBOJTHUKOB. PaboTa 1 MOIIHOCTB TOKa. DNEKTPOABMKYIIAs criia. 3akoH Oma J1st TOJTHOM LIETIH.

DJIEKTPUYECKHI TOK B Pa3sjJM4YHBIX Cpegax. OJIEKTPUYECKMH TOK B METAJUIAX.
CgepxmnpoBoaumoctb.  [lomynpoBoguuku. CoOCTBEHHass W TMPUMECHAs TMPOBOJAUMOCTHU
MOJIyIPOBOJIHUKOB, p—Ii-niepexoa. IlomynpoBonHukoBsiil nuona. TpaH3zucrop. DiaeKTpUUECKUN
TOK B )KMJIKOCTSIX. DIEKTPUUECKUN TOK B BaKyyMe. DJIEKTpUUECKUi TOK B raszax. [limazma.

Dponmanvusie 1adopamophsvle padomul

3. M3yueHue nociae1oBaTelbHOTO U NapaljieIbHOTO COEMHEHUH TPOBOHUKOB.
IMoBTOpenue u pezeps (1 u)

11 kJgace

1. OcHOBBI 2J1eKTPOAMHAMUKH (7 1)
DJIeKTPOMArHUTHAsE HHAYKIHUsI_(TTPOI0JDKEHIE)
MarautHoe mone. Bektop marnutHOoi wuHaykumu. Cunma Awmmepa. Cuna JlopeHa.
MarHuTHblE CBOMCTBa BEIIECTBA. DJIEKTPOMATHUTHAs WHIAYKUHUSA. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuy. CamonHaykius. UHIyKTUBHOCTh. DHEPTUS MarHUTHOTO TIOJIA.

®@ponmansHsle 1adopamopHsle padomul

1. ((Ha6J'IIOIleHI/IC JIEHCTBUS MAarHUTHOTO IIOJIS Ha TOKY.



2. Kosre6anusi u BoJIHBI (8 1)

Mexanndeckue KoJieoanusi. CBoOomHble KoyeOaHUs. MareMaTudecKuidl MasTHUK.
["apmonnueckue konedaHus. AMIUIMTYAa, IEpPUO, YacToTa U (asza kosebaHuil. BoinyxaeHHbIC
Kosiebanus. Pezonanc. ABTokosaeOaHus.

DJIeKTPUYeCKHE KOJIeOaHUsA

CBoboanble Konebanusi B KonedaTeibHOM KOHType. Ileprnon cBOOOMHBIX ANEKTPHUECKUX
kojeOanuii. Beinyskxnennsle kojaebanus. [lepeMeHHbIN AeKTpUYecKrid TOK. EMKOCTh M MHTyKTHB-
HOCTb B II€NM IEPEMEHHOIO TOKAa. MOIIHOCT B LIE€NU IIEPEMEHHOTO TOKa. Pe3oHaHc B
AIEKTPUUYECKOM LIeTIH.

[TpousBoacTBO, mnepenaya M MNOTpeOJIEHHE BJIEKTpUUECKON »Hepruu. ['eHepupoBaHue
anexkTpuyeckoit suepruu. Tpancpopmatop. [lepenaua snekTpuueckoit SHEPTUH.

Mexannuyeckue BOJIHbI [IpojonbHbie M monepedyHbie BOJHBL. J[muHa BomHBL. CKOPOCTH
pactpocTpaHeHHUsT BOJIHBL. 3BYKOBbIe BOJHBI. MHTepdepennus Bonu. [lpunnun [roiirenca.
Judpakuus BoJH.

DJIeKTPOMAarHuTHbIe BOJHBI  M3iydeHne 3neKkTpoMarHUTHbIX BOJH. (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH. [IpuHIIMIBI pagunocssizu. TeneBuaeHue.

3. OnTuka (7 4)

CaetoBsie myun. 3aKkoH npenomieHus ceera. [Ipusma. lucnepcus ceera. @opmMyna TOHKOM
nuH3bl. [lonydyeHue wu300paxeHHs C MOMOLIBI0 JUH3BL. CBETO3JIEKTPOMArHUTHBIE BOJHBI.
CKOpOCTh CBETa M MEeTOABI ee u3Mepenusi, arepdepenmus ceera. Korepentaocts. Judpakums
ceera. [ludpakuuonnass pemerka. I[lomepeynHocts cBeToBbIX BOJH. [lomspusanus cBera.
Wznydyenue u cnextpsl. [lkana s3neKTpoOMarHUTHBIX BOJIH.

OcHOBBI ClIENUAIBLHON TEOPUU OTHOCUTEIbHOCTH

[TocTynaTtel TEOpUM OTHOCUTENBHOCTH. [IpMHIMII OTHOCHUTENBHOCTH DUHIITEIHA.
[TocTositHCTBO cKOpOCTH cBeTa. [IpocTpaHcTBO U BpeMs B CIEIMATLHOM TEOPHUH OTHOCUTEILHOCTH.
PenaruBucrckast nunamuka. CBsi3b MacChl C SHEPrUeH.

@ponmanvHsle 1adopamopHsle padonvl

2. «I3MepeHne mokasaress MpeJIOMIICHHUS CTEKIIa
4. KBanToBas ¢usuka (8 u)

PaznuuHbie BHIBI SJEKTPOMAarHUTHBIX HM3TYYCHHH W WX TPAKTHYECKOE INPHUMEHEHHE:
ceolicmeéa u npumeHeHue UHQOPAKPACHBIX, YIbMPAPUOTIEMO8bIX U PEHMEEeHOBCKUX UTYYEeHU.
Ulkana snexmpomacnumuoix usnydenuti. IloctosHHas Ilnanka. Porosddexr. YpaBHeHUE
Onnmreitna 11 potosdpdexra. Poronsl. [[mmoresa I[lnanka o kBaHTax.] Porodddekr.
Ypasnenue Dunwmetina onsa pomoagpgpexma. dotonsl. [['unoresa ne bpoilsis 0 BOJHOBBIX
cBoiicTBax dYactull. KopmyckynsipHO-BOIHOBOW ayanu3M. COOTHOIICHHWE HEONpPEAETICHHOCTH
I'eiizen6epra. ]

Cmpoenue amoma. Onvimoul Pezepgopoa. KBantoBeie noctynarel bopa. Hcnyckanue u
noznowjenue cgema amomom. Jlazepsl.

ATomHas pu3MKa

Crpoenne aroma. OmbiThl Pesepdopna. KBantoBblie moctynatel bopa. Monens aroma
Bojiopoaa bopa. [Monenu cTpoeHusi aTOMHOTO pa: HPOMOHHO-HEeUMPOHHAs MOOelb CIPOeHUs
amomnozo s0pa.] Slnepusie cuibl. JleekT Macchl U PHEPrusi CBSA3M HYKIIOHOB B siape. SnepHas
sHepretuka. TpynHoctu Teopun bopa. KsantoBas Mexanuka. I'umore3a ne bBpoums.
KopmyckymsipHoe BoHOBOM nyanu3m. Audpakius 31ekTpoHoB. Jlasepsl.

Du3uKa AaTOMHOIO0 A/Apa

MeTtoapl perucTpanu 3IeMEHTapHBIX YacTull. PaauoakTUBHBIE NpeBpalleHUs. 3aKOH
paauoakTUBHOrO pacnaga. [IpoToH-HEHTpOHHAs MOJIENb CTPOEHUS aTOMHOIO sapa. DHEPTHs
CBSI3U HYKJIOHOB B sifipe. Jlenenue u cunTtes saep. SnepHas sHepreTrka. BiusHue noHu3upyromei
pamuanuu Ha JKUBBIE OpraHu3Mbl. J[03a W3Iy4YeHHWs, 3aKOH PAaTUOAKTUBHOTO pacmana W ero
CTaTUCTHUYECKUI XapakTep. DIeMEHTApHbIC YaCTULBL: Yacmuybl U AHMUYACMUYbL.

5. 3navenue QU3UKHM VI Pa3BUTHS MHPA U Pa3BUTHS NPOM3BOAUTEBHBIX CHJI
odmectBa (1 4)



6. Ctpoenne u 3BoJiouus Beenennoii (2 1)

[TpuMeHUMOCTh 3aKOHOB (DM3HMKHM i OOBSICHEHUS MPUPOIBl KOCMHUYECKUX OOBEKTOB.
Conneunasi cuctema. 3Be3[bl M MCTOUYHUKM MX »Hepruu. Kmaccudukanumst 3Be3n. DBOOIUS
Comnna u 3Be3a.l'anmaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BPEMEHHBIE MAacIITAaObI
Habmonaemoit Beenennoi. [pencrasienue o0 sBontonun Beenennoi.

O606maroniee nopropenue (1 u)



6. TeMmaTu4eckoe MJIAHUPOBAHUE € ONpee/ieHHeM OCHOBHBIX BU/I0B
Y4eOHOM 1esiTeJIbHOCTH

10 xkaace

MOHSTUH U PACIIO3HABATh UX: MOJEIID,
HayyHas TUIOTe3a, pU3ndecKas BeJIMYMHa,
¢du3nveckoe ABICHUE, HAYUYHBIN (aKT,
¢buznyeckuil 3aKoH, pu3ndeckas Teopus,
HOPUHIUI COOTBETCTBUSA. OOOCHOBHIBATh
HE00XOIMMOCTb MCIIOJIb30BaHMsI MOJIEIen
JUIs onKcaHusi PU3NYECKHX SIBICHUH U

Paszpensl Tema ypoxka KonunyecTBo 4yacos OcHoBHbl€ BUbl yueOHOU aedarenbHoctd | [Ipumedan
MpOrpaMMBbI TEOPHSI C PEIICHUSIMHU oOyyJaronuxcs us
Ne 3a/1a4 u
/11 ’ o
KOJIUYECTBO nabopaTopHbBIS
4acoB paboThl)
1. BBenenue. OcHOBHBbIE 0CO0EHHOCTH (pU3HYecKOro MeToaa ucciaenoBanus (1 4)
Unctpykrax mo TH. ®usuka - Teopust — 1 u, OOBACHATH Ha KOHKPETHBIX MPUMEpax
(byHIAMEHTATBHAS HAYKA O MPHUPOJIE. POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
Hayumpii Meton mosamus. Metomst COBPEMEHHOI HAyYHOI KapTHUHBI MHUpA, B
uccaenoBaHus (U3UUYECKUX SIBICHUH. pasBUTHH COBPEMCHHBIX TCXHUKH 1
MonenupoBanue GU3NYECKUX SABICHUN TEXHOJIOTHH, B HPaKTIHICCKOH
¥ TpoueccoB. DPu3MUecKHue BETMUHHEL. JIATENLHOCTH JOIEH. JleMOHCTPHPOBATH
®duzuka u | [lorpenrHoct usmMepeHuit puanyeckux Ha MpUMCpax B3anMOCBA3L MEXKIY
eCTECTBECHH BenuurnH. @DU3WYECKHE 3aKOHBI U ®H3HKOH 1 IpYTMHI CCTCCTBCHHBIMU
1 O-HAy4HBIH | [PAHHIIbI ux MIPUMEHUMOCTH. gayKaMH'
METOJT ®usznueckue TEOpUM U TPUHIUI OCIPOU3BOAUTE CXEMY HAyHIHOT'O
Mosnans COOTBETCTRIS. MMO3HAHMUSI, IPUBOJUTH IPUMEPHI €€
(14) UCIIONBh30BaHus. [laBaTe onpeneneHue




npoueccos. [IpuBoauTe npumepsl
KOHKPETHBIX SIBJICHUH, IIPOLIECCOB U
MOZEJIEH U1 UX OIUCAHUS.

ITpuBOoANUTE pUMEPHI (HUZUYECKUX
BeMYMH. QOpMYIHUPOBaTH PU3UUECKUE
3aKOHBI. YKa3bIBaTh IPaHULIBI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuBOIUTE pUMEPHI UCIIOIB30BAHUS
(¢u3NYECKUX 3HAHUM B )KUBOIIMCH,
apXUTEKTYpE, 1EKOPATUBHO-TIPUKIIAJTHOM
HCKYCCTBE, My3bIKE, CIIOPTE.

Oco3HaBaTh LIECHHOCTb HAY4YHOT'O TIO3HAHMUS
MUpa JUIsl YeJI0BEUYECTBA B LIEJIOM U JJIs
Ka)KJOr0 YEJIOBEKA B OTIIEIbHOCTH,
BaXHOCTb OBJIAJICHUS] METOJOM HAayYHOT'O
IIO3HAHUA IS IOCTH)KEHUS ycIiexa B
JT000M BH/JIE IPAKTUUECKOM 1€ATEIbHOCTH.
["'0TOBUTH NMpe3eHTALUU U COOOLIECHHS 10
M3Y4YEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
IPE/ICTaBJICHbI B YUeOHHUKE).

2. Mexanuka (13 )

2.1

Kunematuk
a
(4 1)

Krnaccuueckas MEXaHMKa KaK
(dbyH1aMeHTanbHast ¢buznueckas
Teopus. I'paHULIBI €€ TPUMEHUMOCTH.

Mexanunueckoe nemkenne. CUCTEMEI
OTCU€Ta.

CkasnsipHble U BEKTOpHBIE (pU3nUecKue
BeJIMYUHBI. MarepuanbHasi TOUKa.
[ToctynarenbHOE NBUKEHHE.

Teopus ¢ pelieHusAMU
3amady — 4 g

[laBaTp onpeneneHue moHATHI:
MeXaHNYeCKOe JIBMKEHNE,
MOCTYIIATEJIbHOE IBUKEHNE, PABHOMEPHOE
JIBUKEHUE, HEPAaBHOMEPHOE JBUKEHHUE,
PaBHOYCKOPEHHOE JABUKECHUE, JIBUKECHHUE
10 OKPYKHOCTH C IMTOCTOSIHHOM CKOPOCTBIO,
crucTemMa OTCu€Ta, MaTeprualibHas TOUKa,
TPaeKTOpHs, MyTh, IEPEMEILICHUE,
KOOpAMHATA, MOMEHT BPEMEHH,
MIPOMEKYTOK BPEMEHHU, CKOPOCTh




Tpaekropus, IyTh, IEPEMEILECHUE,
KOOp/AMHATa, MOMEHT BPEMEHH,
IIPOMEXYTOK BPEMEHH.

3aKOH OTHOCUTENIbHOCTH JBU)KEHUS.
PaBHOMEpHOE IPSIMOJIMHEWHOE
nBxkeHue. CKopocTb paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHHUS.
VYpaBHEHHE PAaBHOMEPHOTO JBU>KEHUSI.
I'paduxu paBHOMEPHOTO JBUKCHUSI.
Crnooicenue ckopocmell.
HepaBuomepnoe nemwxenne. Cpennsist
CKOpOCTb.

MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
PaBHOYCKOpEHHOE IBUXKEHUE.
VYpaBHEHHE PaBHOYCKOPEHHOTO
nBxenus. ['papuku
PaBHOYCKOPEHHOT'O JIBH)KEHHUSI.
Csob00H0€e nadenue men. Yckopenue
€80000H020 NAOEHUSI.

JIBM>KEHHE IO OKPY’KHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Knnematuka TBEPAOro TeJia.
[ToctynarensHoe JIBU)KCHHUE.
BpamarensHoe [BH)KEHHE TBEPIOTO
Tena. YTJIOBas M JUHEWHAs CKOPOCTH
BpalICHUSI.

PaBHOMEPHOTO JIBUKCHHUS, CPETHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTb,
YCKOpPEHHUE, IICHTPOCTPEMHUTEIHLHOE
YCKOpEHHUE.

Pacrio3naBaTh B KOHKPETHBIX CUTYAIIHSX,
Ha0JI0/1aTh SBJICHUS: MEXaHUYECKOe
JBIKEHHE, TOCTYNATEIIbHOE JIBIYKEHUE,
paBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE
JIBIKCHHE, PABHOYCKOPEHHOE JIBHKCHHUE,
ogudicenUe ¢ YCKopeHuem c80000H020
naoeHusi, TBAKEHUE TI0 OKPYKHOCTH C
MOCTOSTHHOM CKOPOCTBIO.
Bocnpon3BoIuTh SIBICHUS: MEXaHHYECKOE
JBUKEHHE, pABHOMEPHOE JABUKEHUE,
HEPaBHOMEPHOE JIBH)KCHUE,
PaBHOYCKOPEHHOE JIBXKEHUE, O8UINCEHUE C
YCKOpeHuem c80000H020 NadeHUsl,
JBUKEHHE 110 OKPY>KHOCTH C TMTOCTOSIHHOM
CKOPOCTBIO JUISI KOHKPETHBIX TEll.
3aaBaTh CUCTEMY OTCUYETA JJIsl OMUCAHUS
JIBMKCHHS] KOHKPETHOTO TeJa.
Pacnio3naBaTh cUTyaIuu, B KOTOPBIX TEJIO
MO>KHO CYMTATh MaT€PUAIbHOU TOYKOM.
OnuceiBaTh TPACKTOPHUH JIBHIKEHUS Tel,
BOCTIPOU3BOJIUTH JIBIYKEHUE U TPUBOIUTH
MIPUMEPHI TeJ, UMEIOIIUX 3aJJaHHYIO0
TPACKTOPHIO JBUKCHHS.

Omnpenensts B KOHKPETHBIX CUTYyaIHsIX
3HAYCHUS CKAISIPHBIX (PU3NICCKUX
BEJIMYMH: MOMEHTA BPEMEHH, MPOMEKYTKA
BPEMCHH, KOOPIUHATHI, ITyTH, CPEAHCH
CKOPOCTH.




HaxoauTs MOIyJIb ¥ IPOEKIIMM BEKTOPHBIX
BEJIUYMH, 8bINOIHAMb OCUCMBUs
VMHOJICeHUS HA YUCTIO, CTIOXKEHUS,
8b14UMAaHUs BEKTOPHBIX BETMUHH.
Onpenenars B KOHKPETHBIX CUTYyalUsIX
HalpaBJIeHUe, MOlyJIb U IPOEKLIUU
BEKTOPHBIX (PU3MUECKUX BEIUYHH:
nepeMelleHmst, CKOpPOCTH PaBHOMEPHOI'O
JIBUKEHHS, MTHOBEHHON CKOpPOCTH,
YCKOPEHHUS, LICHTPOCTPEMHUTEIBHOTO
YCKOPEHHH.

[TpuMeHATH 3HaHUA O ACUCTBUSX C
BEKTOPAMH, [IOJIyUE€HHbIE HAa YpOKaxX
Te€OMETPHH.

3anuchIiBaTh YpaBHEHUS! pABHOMEPHOTO U
PaBHOYCKOPEHHOI'0 MEXaHUYECKOT0
nBrkeHus. COCTaBIsATh ypaBHEHUS
PaBHOMEPHOT'O U PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKEHUSI B
KOHKPETHBIX CUTyalusax. Onpenensars 1no
YpaBHEHUSIM MapaMeTPhl JBUKECHHUSL.
ITpyMeHATh 3HaHMSI O IOCTPOEHUH U
YTEHUHU I'PaUKOB 3aBUCUMOCTH MEXTY
BEJIMYMHAMU, TIOJyYEHHBIE HA YPOKax
anreopsl. CTpouts rpaduk 3aBUCUMOCTH
KOOpJMHAThl MaTepUaIbHON TOYKHU OT
BpeMeHH JBHKeHUs. OnpenensTs 1o
rpaduKy 3aBUCUMOCTH KOOPIMHATHI OT
BPEMEHH XapaKTep MEXaHUYECKOTO
JIBUKEHMS, HAYAJIbHYIO0 KOOpAMHATY,
KOOpJMHATY B YKa3aHHBI MOMEHT
BPEMEHM, U3MEHEHNE KOOPANHATHI 32
HEKOTOPBIN MPOMEKYTOK BPEMEHH,




IIPOEKIIMIO CKOPOCTH (/17151 paBHOMEPHOT'O
NpsIMOJIMHEHHOTO ABMXeHus). Onpenensits
1o rpaduKy 3aBUCUMOCTH MPOEKINU
CKOPOCTH OT BPEMEHU XapaKTep
MEXaHUYECKOTO JBUKEHUS, IIPOCKIUIO
Ha4yaJIbHOU CKOPOCTH, MPOEKIINIO
YCKOPEHUS, U3BMEHEHUE KOOPAUHATHI.
Omnpenensars 1o rpaguKy 3aBUCUMOCTH
IIPOEKLUN YCKOPEHHSI OT BpEMEHU
XapaKTep MEXaHUYECKOIrO IBUKEHUS,
M3MEHEHUE IPOEKIUU CKOPOCTH 3a
ONpeIeIEHHBIN MPOMEKYTOK BPEMEHH.
JlaBatb onpeneneHne MOHATUN:
abcooTHO TBEPI0E TEO,
IIOCTYMATEJILHOE U BpalIaTEeIbHOE
JBUKEHHS a0COIIOTHO TBEPAOTO Tea.
Pacnio3HaBaTh B KOHKPETHBIX CUTYAIIUSIX,
BOCIIPOU3BOANTH U HAOMIOATh
IIOCTYMATEJIBHOE U BpalIaTeIbHOE
JIBIXKEHUS TBEpAOro Tena. [IpumensTs
MojieIb a0COJIFOTHO TBEPJOTO TeNa JIs
ONMUCaHUs JBUKEHUSA Tel. Beuncnsate
3HAYEHU YIJI0BOU U JIMHEHHON
CKOPOCTEM, 4aCTOTHI U NIEPUOJIA
oOpallleHusl B KOHKPETHBIX CUTYyalHsIX.

Pasnuuate nmyTe 1 nepeMeleHue,
MI'HOBEHHYIO U CPEIHIOI0 CKOPOCTH.
W3mepsaTh 3HaUeHUs TepeMellleHus, My TH,
KOOpJMHAThI, BpEMEHU JABW)KECHHUS,
MIHOBEHHOM CKOPOCTH, CPETHEW CKOPOCTH,
YCKOPEHUs1, BpEMEHU JBUKCHHUSL.




2.2

JnHamMuka u

CHJIBI B
npuponge (4
4)

OCHOBHOE YTBEPKJICHUE MEXAHHKHU.
3akoH (mpuHuMN) uHepruu. [lepBbii
3akoH  Hbrorona.  HMHepuuaibHble
cucteMbl orcuera. Cuna. IlpuHnun
cynepno3uiuu  cwi.  MHepTHOCTS.
Macca. Bropoit 3akon HsroToHa.
Tperuii 3akoH Herorona. [IpuHnun
otHocutensHocTu  [amunes. Cuna
BCEMHUPHOTO TATOTEHUS. 3akoH
BCEMUPHOI'O TATOTEHUS. Cuna
TSOKECTH. J[BMDKEHHE HCKYCCTBEHHBIX
cnyTtHukoB 3emun. IlepBas u BTOpas
KocMudeckne ckopoctu. Ileperpysku.
Hesecomocts. Cuna ynpyroctu. 3akoH
I'yka. Bec tena. Cuna tpenus. Cuna
COMPOTHUBIICHUS TPU ABUKEHUU TEI B
KHUJKOCTAX U razax.

Teopus ¢ peumeHusIMU
3agad — 4 4

JlaBatb onpenesieHue NOHATUN: HHEPLIKS,
MHEPTHOCTb, Macca, CHJa,
PaBHOICHCTBYIOIIAS CUJIA, HTHEPLHAAIIbHAS
CUCTEMA OTCUETA, HEMHEPLUAJIbHAS
cucTeMa OTcuéra.

Pacrnio3HaBath, HabIIOJaTh SIBJICHUE
nHepuuu. [IpuBoauTh NpUMeEpEI €ro
IIPOSIBJIEHUS B KOHKPETHBIX CUTYaLIUAX.
OOBACHITH MEXaHUYECKHUE SIBIICHUS B
MHEPLHAIbHBIX 1 HEHHEPLUAIBHBIX
cucTeMax oTcuéra. BeiaensaTs nercTBus
TeJ Ipyr Ha Jpyra U XapakTepu3oBaTh UX
cunamu. [ IpuMeHsaTs 3HaHNS O NEHCTBUSX
HaJ BEKTOpaMH, ITOJIyYEHHBIE Ha yPOKax
reomeTpun. OnpenensTh
PaBHOACHCTBYIOILYIO CHUITY IBYX U OoJiee
CHIIL.

®opMynHpoOBaTh MEPBLIN, BTOPON U
TpeTui 3aKoHbl HBIOTOHA, yCIIOBHS MX
IIPUMEHUMOCTH.

IIpuMeHATh NepBbId, BTOPON U TPETUH
3akoHbl HbroTOHA IpH perieHnn
Pac4ETHBIX M KCIIEPUMEHTAIbHBIX 33/1a4.
®opMynHpOBaTH MPUHIUIT
OTHOCHUTENIBHOCTH [ anmuuest.
IlepeunciaATh BUABI B3aUMOACUCTBUS TEI U
BH/JIbI CWJI B MEXAHUKE.

JlaBaTb omnpeneneHre MOHATUI: CUJla
TSYKECTH, CUJIa YIIPYTOCTH, CHJIA TPEHUS,
BEC, HEBECOMOCTb, IIEpPETpy3Ka, IepBas
KOCMHYECKAsi CKOPOCTb.

@opMynMpOBATH 3aKOH BCEMUPHOT'O
TATOTEHUS U YCIOBUS €ro IPUMEHUMOCTH.




HaxonuTe B 1ONOJHUATENBHON JIMTEPATYPE
u UnTepuere undopmaiuio 06 OTKPHITUN
HproTOHOM 3aKOHA BCEMUPHOTO
TATOTEHUSI.

ITpyMeHsITh 3aKOH BCEMUPHOTO TATOTEHUS
IIPU PELIEHNN KOHKPETHBIX 3a/a4.
PaccuuThIBaTh CUITY TSYKECTH B
KOHKPETHBIX CUTyalHsIX. BIUUCIATh crity
TSKECTH U YCKOPEHUE CBOOOIHOTO
MaJeHus Ha JpYrux MjiaHerax. Berunciasate
YCKOpEHHUE CBOOOTHOTO MAJICHUS Ha
pa3IMyHbIX WUpoTax. PaccunteiBath
MIEPBYIO KOCMUYECKYIO CKOPOCTb.
BriuucisaTe Bec Ten B KOHKPETHBIX
cutyauusax. Ha3eiBath cxoacTBO 1
pasnnyus Beca U CUJIbI TSKECTH.
Pacnio3naBaTe 1 BOCIIPOU3BOINTH
COCTOSIHUS TEJI, IPU KOTOPBIX BEC TEa
paBeH cuJie TSHKECTH, OOJbIIE WIIK MEHBIIIE
e€. OnucelBaTh U BOCIIPOU3BOAUTH
COCTOSTHUE HEBECOMOCTH TeJa.
Omnpenenars neperpysky Teia npu
pemennu 3ana4. Haxoauts B
JIOTIOJTHUTEIIbHON JIUTEPATYpE U
WuTepHere nHPOPMAIUIO O BIUSHUU
HEBECOMOCTH U NEPETPY3KU HA OPTaHU3M
YeJ0BeKa. | '0TOBUTh MPE3EHTALNN U
COOOIIEHUS O MOBEJICHUH TEJl B YCIOBUSIX
HEBECOMOCTH, O MOJIETaX YeloBeKa B
KOCMOC, O JOCTHKEHUSX Hallel CTpaHbl B
MOArOTOBKE KOCMOHABTOB K IOJIETAM B
YCIIOBUSIX HEBECOMOCTH.




Pacnio3naBatb, BOCIPOU3BOAUTH U
HaOJII0AaTh pa3IMyuHble BUABI 1edopMaluu
ten. @opMynnpoBats 3akoH ['yka,
IPaHULBl €10 IPUMEHUMOCTH. Borunciare
U U3MEPSTh CUITY YIPYTOCTH, KECTKOCTh
IpyXuHbl. Pacnio3HaBats,
BOCIPOU3BOAUTD, HAOJIIOIaTh SIBJICHUS
CyXOr0 TPEHUS MOKOs, CKOJIbKEHUS,
KaueHUsl, SIBJICHUE COIIPOTUBIICHUS NPU
JBIKCHUHM TeJa B )KUAKOCTU WM rase.
W3mepsars 1 n300paxarh rpaguuecKku
CHUJIBI TPEHUS IIOKOS1, CKOJIBIKEHUS,
KaueHUs, )KUJKOTO TPEHUSI B KOHKPETHBIX
cutyanusx. Mcnonbs3zoBars hopMmyity s
BBIUMCJIEHUSI CUJIbI TPEHUS CKOJIbXKEHUS
IIPY PELICHUN 3aau.

W3MepsTh CHIly TSKECTH, CUITY YIPYTOCTH,
BEC TeJIa, CUIIy TPEHUS, YAJINHEHUE
npyxuHbl. OnpenensTh ¢ HOMOIIbIO
KOCBEHHBIX U3MEPEHHUN KECTKOCTh
MNPYXUHBI, KO3PPHUIUEHT TPEHUS
CKOJIbJKEHUSI.

PaGotate B nape npu BbIIIOJHEHUU
IIPAKTUYECKUX 3aJaHUMH.

HaxoauTek B 1OMOTHUTENBHOM JIUTEpATYpE
u MHTepHeTe nH(pOpMaIMIO O BKIIAJE
pa3HbIX YUEHBIX B pa3BUTHE MEXaHUKHU.
["'0TOBUTH Mpe3eHTALUHU U COOOLICHUS IO
M3YYEHHBIM TEMaM.

ITpyMeHsITh 3aKOHBI AMHAMUKH JUISI
OMMCAHUS TBUKEHUS pEabHbBIX TE.




2.3.

3aKkoHBI

COXpaHEHHSI
B MEXaHMKE.
Craruka (5

1)

Nmmynsc. 3aKoH COXpaHEeHUs
uMITyJbca. PeakTHBHOE JBHKEHUE.
Pabora cunbpl. MomHoCTh. DHEprus.
Kunernueckas sHeprus. Pabora cubl
TshkecTd. PaboTra CHIBI  yHmpyrocTu.
[loreHmanpHass  SHEprus. 3aKoH
COXpaHEHUsI MEXaHMYECKOW HHEpPruu.
Yopyrue u HEyNnpyrue CTOTKHOBEHHUS.
Hcrnonp30oBaHue 3aKOHOB MEXaHUKHU
IUIsE OOBSICHEHUS JBMIKEHUS HEOECHBIX
Tel W IS Pa3BUTUSA KOCMHYECKHX
HCCIICIOBAHUIA.

IInedyo cunbl. MOMEHT CHUIIBI. Y CIOBHS
paBHOBECHsI TBEPAOro Tejia. MOMEHT
cuibl. OOmiee ycloBHE paBHOBECHS.
[Tapa cuin.

Teopus ¢ peumeHusIMU
3aga4 —4 4,
nabopaTopHbIE
paboTel — 1 4

JaBatb onpejeneHre NOHATUN: paboTra
CHUJIbl, MOIIIHOCTh, KUHETHYECKAs SHEPT U,
MOTEHLMAIbHAs SHEPTHUs, TOJTHAs
MEXaHUYeCKasl SHEPIHsl, U30JIMPOBAaHHAS
CHCTEMa, KOHCEpBaTUBHAs CUJIA.
BbIuucisaTe B KOHKPETHOM CUTYyalluu
3HAYCHUS PUINICCKUX BEITUIHH: PAOOTHI
CHUJIBI, paOOTHI CUJIBI TSKECTH, PaOOTHI
CHWJIBI YIIPYTOCTH, PAOOTHI CHIIBI TPCHHSI,
MOIIIHOCTH, KHHETUYECKOU SHEPIHH,
W3MEHEHUSI KHHETUYECKON YHEPTUH,
MOTEHIMAIbHOU SHEPIUH TEI B
rPaBUTALMOHHOM I10JI€, IOTEHUMAIBHOU
SHEPrUH YIPyro AepOpMUPOBAHHOTO TETa,
ITOJIHOM MEXaHUYECKON SHEPTUU.
CocTaBisATh ypaBHEHUS, CBA3bIBAIOLINE
paboTy CHIIBI, ICUCTBYIOIIEH Ha TEJIO B
KOHKPETHOW CUTYallMH, C U3MEHEHUEM
KMHETUYECKOM sHepruu Tena. Haxonurs,
HCIIOJIb3YS COCTABICHHOE YPAaBHEHUE,
HEHU3BECTHBIE BEJTNYUHBI.
DopMyJIMPOBATH 3AKOH COXPAHEHUS
ITOJIHOM MEXaHWYECKON YHEPTUHU, HAa3bIBATh
IPAaHMIIBI €10 MPUMEHUMOCTH.
CocTaBisATh ypaBHEHUS, OTTUCHIBAIOIINE
3aKOH COXPaHEHHUsI OJIHOW MEXAHUYECKOU
SHEPIruH, B KOHKPETHOW CUTYAIIUH.
Haxonute, Hcnosib3yst COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEJIUYUHBI.
Co3naBaTh CUTyalllH, B KOTOPBIX
MPOSIBIISIETCS 3aKOH COXPaHEHUSI TTOJIHOU
MEXaHUYECKOW DHEPTHUH.




BBINOJIHATE SKCIEPUMEHTAIBHY IO
IIPOBEPKY 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPruu. BBIOIHATD
KOCBEHHbBIE U3MEPEHUS UMITYJIbCA TENIA,
MEXaHHYECKOUN SHEePTUH Tela, paboTh
CUJIbI TPEHUS.

PaGorats B mape, Tpyrie npu BbITIOJTHEHUU
MPAKTUYECKUX 3a/1aHH.

HaxonuTe B JONOJHUATENBHON JIMTEPATYPE
u UnTepHere nHoOpMaIHio Mo 3aJaHHON
TeMe. ['0TOBUTH IPE3CHTAIIMHU U
COOOIIIEHHUS IO U3YYEHHBIM TeMaM
(BO3MOKHBIE TEMBI IIPEJICTABIICHHI B
y4ueOHUKE).

[IpuMeHsATh 3aKOHBI COXPAHEHHS UMITYJIbCA
1 MEXaHUYECKOM SHEPruu AJis ONUCAHUS
JIBUKEHUS pEATbHBIX TEJ.

[laBaTp onpeneneHue moHATHIM:
paBHOBECHE, YCTOMYMBOE PaBHOBECHE,
HEYCTOIYMBOE paBHOBECHE, 0e3pazTuIHOe
paBHOBECHE, IJIEYO CUJIbI, MOMEHT CHUJIBI.
HaxomuTh B KOHKPETHOM CUTyalluH
3HAYEHUS MJIeYa CHJIbI, MOMEHTA CUJIBL.
[lepeunciaTs ycioBUs paBHOBECUS
MaTepualbHON TOYKU U TBEPAOTO TeEA.
CocTaBnsATh ypaBHEHUS, OUCHIBAIOLINE
YCJIOBHUSI pAaBHOBECHSI, B KOHKPETHBIX
cutyanusax. OnpenensiTe, UCIOJIb3YsI
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHHIE
BEJIMYMHBI.

Pacnio3naBaTh, BOCIPOU3BOINUTH U
HAOII01aTh pa3IMYHbIC BUABI PABHOBECHS
Tedl.




N3MepsaTh CUIly € TOMOLIBIO IPYKUHHOIO
JUHAMOMETpA U LIU(PPOBOro JaTYUKa
CHJIBI, U3MEPATH TUIe40 cuiibl. Paborats B
nape, rpyIrne Ipy BbIIOJIHEHUH
IIPAKTHUYECKUX 3aJaHUM.

HaxonuTh B 10MOJIHUTENBHOMN JINTEpAType
u VHTepHere nHMOPMAIHIO O 3HAUCHUH
CTaTUKU B CTPOUTEIILCTBE, TEXHUKE, OBITY,
00BsicHEeHUE POPMBI U pa3MEPOB OOBEKTOB
IPUPOJIBL.

3. Moaekyasipuas ¢pusuka. TemnoBsbie s

BJjieHus (10 4)

3.1.

OcHOBBI
MOJIEKYJISIP
HO-
KUHETHYECK
Ol Teopuu
(MKT).
YpaBHeHust
COCTOSIHUS
rasa

(9 )

MosnekysipHO-KMHETUYECKasi  TeOpus
(MKT) crpoeHuss BemiectBa u €€
SKCIIEPUMEHTAIBHBIE JOKa3aTEIbCTBA.
BpoyHoBCKoOE 1BUXKEHUE.

TeMmneparypa u TEIIOBOE PaBHOBECHE.
[xaner  Ilenbcus u  KenbBuHA.
AOcoitoTHas Temmeparypa Kak Mepa

CPEIHEH  KUHETHYECKOM  DHEpPruu
TEILIOBOI'O JIBIDKCHHS YaCTHI]
BEIIIECTRA.

Cunibl  B3aUMOJICHCTBUSI MOJIEKYJ B
pa3HbIX  arperaTtHbIX  COCTOSIHUSX
BEIIIECTBA.

Mojenb «uacalbHBINA Ta3y.

JaBiaenne  rasa. CBa3p  MEXIy

JABICHUEM M CPEIHEH KUHETHUYECKON
SHEpPrUeil MoCTYyNaTeIbHOro TEMIOBOTO
JBUKEHMSI MOJIEKYJI U/I€AIBHOIO Tasa.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

KMHETUYECKON TEOpUH HJI€aTBbHOTO
rasa. YpaBHeHue COCTOSIHUSI
WJICATTBHOTO rasa. YpaBHeHue

Teopus ¢ pemeHus MU
3a71a4 —3 4,

[laBaTp omnpeznesieHHE MOHATHNA: TEILUIOBBIE

SIBIICHUS, MaKpPOCKOIIUYECKUE Tena,
TEIJIOBOE JIBUYKEHUE, OpOyHOBCKOE
nBuxkeHue, uddysua, OTHOCUTENbHAs
MOJIEKYJIsIpHast Mmacca, KOJIMYECTBO

BEUIECTBA, MOJIIpHAas Macca, MOJEKYJIa,
Macca MOJIEKYJIBI, CKOPOCTb JBHKEHUS
MOJIEKYJIBI, cpenHss KMHETUYECKas
SHEPTHUsI MOJIEKYJIBI, CHJIBI B3AUMOJEHCTBHUS
MOJIEKYI, UJeaJIbHBIN ras,
MHUKPOCKOITMYECKHUE napameTpsl,
MaKpOCKOIIMYECKUE NapaMeTpPBl, 1aBICHUE
rasa, a0CoJIFOTHas TeMIlepaTrypa, TEII0BOe
paBHOBecue, MKT.

[lepeunciaATh ~ MHKPOCKONIMYECKHE  H
MaKpOCKOIIMYECKNE TTapaMeTphl Ta3a.
[Tepeuncnars ocHoBHBIE ON0XeHUs MKT,
IIPUBOJIUTH IIPUMEPBHI, pE3yJIbTaThI
Ha0JII0/IEHUH U ONUCHIBATH 3KCIIEPUMEHTHI,
JIOKa3bIBAIOLINE UX CIIPABEIJINBOCTD.
Pacrio3HaBaTe M ONUCBHIBAaTH  SIBJICHUSA:
TEIJIOBOE JBUJKECHHUE, OpOYHOBCKOE




MenaeneeBa-Knanelipona.
N3onpoueccel. ['a30Bbie 3aKOHBI.

nBkeHue, nuddysus. BocriponzBoauts u
OOBSICHATH  ONBITHI, JAEMOHCTPUPYIOLIHUE
3aBUCUMOCTh CKopocTH aupdysun ot
TEMIIEPATypbl M arperaTHoOro COCTOSHUSA
BemectBa. HaOmromate muddysuro B
KHUJIKOCTAX U rasax.

Hcnonbs3oBaTk IOJNIy4eHHBIE Ha YpOKax
XUMHM YMEHHUS OINpEACHATh 3HAYCHUS
OTHOCHUTEJIBHOM  MOJIEKYJIIDHOM  MAacchl,
MOJIIPHOM MaccChl, KOJMYECTBA BEILECTBA,
MacChl MOJIEKYJIBI, (dopMyupoBaTh
buznueckuit CMBICT IIOCTOSIHHOU
ABoranpo.

OneHuBaTh pazMep MOJIEKYJIBI.

OOBSICHATD OCHOBHBIE CBOICTBa
arperaTHbIX COCTOSHMM BellecTBa Ha
ocHose MKT.

OnuceiBaTh MOJIENb «UACABHBIN ra3y.
CocraBnate ocHoBHOe ypaBHeHue MKT
UJCAIBHOTO ra3a B KOHKPETHOM CUTYallUH.
Onpenenstb, HCHIONB3YSd COCTaBIEHHOE
YPaBHEHHE, HEU3BECTHBIC BEIIMUNHBI.
CocTaBnaTh ypaBHEHHE, CBS3bIBAIOLICE
JIaBJICHUE HJCaJIbHOIO Ta3a CO CpeaHen
KMHETUYECKOM DHEprued MOJIEKYJ, B
KOHKpeTHOH  cuTyauuu.  Omnpenensrs,
HCIIONIB3YySl ~ COCTABIIEHHOE  ypaBHEHHME,
HEU3BECTHBIE BETUYHHBI.

OnuceiBath CIOCOObI U3MEpEeHUs
TEMIIEPATYPBI. CpaBHuBarh IIKaJIbI
KensBuna u Lenbcus.

CocTaBiATb  ypaBHEHHE, CBS3bIBAIOLICE
aOCONIIOTHYIO TeMIepaTypy HIealbHOTO




ra3a Cco CpeJHed KHHETHYECKOW DHEprueu
MOJIEKYJ, B  KOHKPETHOM  CHUTYallHH.
Omnpenenstb, UCHONB3Yys COCTaBIEHHOE
YPaBHEHHE, HEU3BECTHBIC BEIIMUUHBI.

CocTaBiATh  ypaBHEHHE, CBA3bIBAIOLIECE
JIaBJIEHUE UJEAIbHOIO ra3a ¢ abCOIIOTHOM
TEMIIEpaTypoOi, B KOHKPETHOM CHUTYyalUU.
Onpenenarb, HCHIONIB3Ys COCTABJIECHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINYNHBI.

W3mepsaTe TeMmmeparypy XHUAKOCTH, rasa
JKAJKOCTHBIMU 51 U(PPOBBIMU
TEPMOMETPAMH. Haxonuts B
JIOTIOJIHUTEIbHOM uTeparype u HTepHere
CBEICHUS IO UCTOPUU  Pa3BUTHIA

aTOMHMCTHYECKOU TeopUu CTPOEHUA
BEIIIECTBA.

CocraBnrth ypaBHEHUE COCTOSIHUS
UJICAIBHOTO rasa U yYpaBHEHHE
MenpneneeBa-KnanelipoHa B KOHKPETHOU
CUTYallUN. Brruncnsars, UCIIOJIB3YS

COCTaBJIEHHOE YypaBHEHUE, HEU3BECTHbHIE
BEJIMYMHBI.

Pacrio3HaBaTh M OIMCHIBATH U30TIPOLIECCH] B
UJICAIILHOM Tase.

@®opMyaupoBaTh Ta3oBbleé 3aKOHBI U
ONpEAEIATh TPaHULBl MUX NPUMEHUMOCTH.
CocTaBiATh ypaBHEHHMsI JJIs1 UX OMHUCAHUS.
BbluncnaTe, MCHOIB3Ys  COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.
[lpencraBnsitb B~ BUAE  T'paduKoOB
M30XOPHBIH, n300apHBI u
M30TEPMHUUYECKUN Tporecchl. OnpenensaTh
mo rpadukaM XapakTep Iporecca W




MakponapamMeTpbl  HJIEaJbHOTO  rasa.
N3mepAaTs JlaBJICHUE BO3/yXa
MaHOMETpaMH U LU(GPOBBIMU JaTYHKAMH
JaBJIECHMsI Ta3a, TeMIleparypy rasa -—
KHMJIKOCTHBIMU TEPMOMETPAMU u
U(POBBIMU TEMIIEPATYPHBIMU JaTYUKAMH,
00BbEM raza — ¢ MoMOIIbIO CHIIb(OHA.
PaGorate B nape, rpymnie npu BbIIIOJHEHUU
IPAaKTUYECKUX 3alaHU.

['oTOBUTH Ipe3eHTAlMU U COOOIIEHUs 10
U3yYEHHBIM TeMaM (BO3MOXHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).

[TpuMeHsATH MOJIENIb MACANBHOTO ras3a Juis
OINMCAHHUS NTOBE/ICHUS PEAJIbHBIX I'a30B.

3.2.

Bzaumunie
MpEBpAILCH
us
JKUJIKOCTEN

u ra3os.

TBepapie
Tena (2 9)

B3anmMHuble npeBpaieHus KUAKOCTH U
ra3za. HachlllleHHbIE ¥ HEHACBILLIEHHbIE
napel. /laBiieHMEe HACBIIIEHHOTO Mapa.
Kunienne. BnaxxHocts Bo3ayxa.

Kpucrannuueckne u amopgHbie Tena.
MexaHn4ecKkne CBOMCTBA TBEPABIX TEII.
Kunkue kpucTamibl

Teopus ¢ pemeHUsIMHU
3a1ay — 2 4

I[aBaTL OIIpCACIICHUC MTOHATHH: HCIIapCHUC,
KOHACHCAlIUsA, KHUIICHUC, JUHaAMHUYCCKOC

paBHOBECHE, HaCBIIIEHHBIN nap,
HEHACBIICHHBIN nap, KpUTHYECKast
TeMmreparypa, TemIreparypa  KHUIIEHUs,
a0cooTHas BIIA)KHOCTh BO3/yXa,

napuuaibHOE JABJICHUE, OTHOCHUTEIbHAS
BJIYKHOCTh BO3/{yXa, TOUKa POCHI.
Pacnosnasars, BOCIIPOU3BOJUTD,
Ha0JI0/1aTh SIBJICHUSL: HCIIapeHune,
KOH/JIEHCallUs, KUIICHUE.

OnuceiBaTh CBOMCTBA HACBIIIEHHOTO Tapa.
N3mepsTs BIaXHOCTh BO3AYyXa C IIOMOIIBIO
rurpoMerpa M rncuxpomerpa. OnuchIBaTh
YCTPOMCTBO TUIPOMETpa U ICUXPOMETpA.
Onpenenarb OTHOCUTENBHYHO BJIAXXHOCTH
10 TICUXPOMETPUYECKOi TabuIle..
Haxonute B mmrepatype u HMHTepHere
uHpOpMalIHIO, TOTOBUTH IPE3CHTALMH M




COOOIICHHUS O BIMSIHUN BIA)KHOCTH BO3/IyXa
Ha IIPOLIECCHI AKHU3HEIEATEIIbHOCTU
yenoBeka. JlaBaTh ompezeneHre MOHSATHIA:
KPUCTAJNINYECKOE Teslo, amMopdHoe Telo,
AHU30TPOIIHSL.

Ha3piBaTh cX0JCTBa M pa3nuuus TBEPIBIX
TeJ, aMOP(HBIX TeN, KUAKHX KPUCTAIIIOB.
[lepeuncnsaTe cBOHCTBa TBEPABIX TeI.
JleMOHCTpHpPOBAaTh 0COOEHHOCTH CTPOCHHS
KPUCTANIMYECKUX M aMOP(HBIX TBEPABIX
TeJN, UCHONB3yd OOBEMHBIE  MOJAEIH
KPHUCTaJJIOB. [TpuBoNTH pUMEPBI
MPOIIECCOB, TOATBEPXKIAIOIINX CXOJICTBO H
pasnuyusi CBOMCTB KPUCTAUIMYECKUX M
aMOp(HBIX TBEPIBIX TEIL.

Haxonuts B IHTEepHETE U JONOTHUTEIBHOM
JUTEpaType CBEIEHHs O CBOMCTBaX W
PUMEHEHUH KPUCTAITMYECKUX u
aMOp(HBIX MaTEPHAJIOB.

['0TOBUTH IpEe3eHTAllMU U COOOIEHUS IO
U3yYEHHBIM TeMaM (BO3MOXKHBIE TEMBI
IPE/ICTaBJICHbI B YUeOHHUKE).

3.3.

OcHOBBI
TEPMOANHA
MUKH (5 1)

BnyTtpennss JHEprus.
TepmoauHamMuueckass cucrtema M e€
paBHOBECHOE cocTosiHue. Pabora wu
Teruonepeaada KakK CIIOCOOBI
W3MEHEHUST BHYTPEHHEHM  DHEPIHM.
KomnuectBo TemioTel. TemmoEMKOCTE.
@da30BbIE IEPEXOBI.

YpaBHeHue TEIII0OBOTO OanaHca.
[IepBblii 3aKOH TEPMOAMHAMHUKH.
AnmabaTHBIN mporiecc.
HeoOpatumocTh TEIOBBIX TIPOIIECCOB.
BTopoii 3akOH TEpMOJMHAMUKHU U €ro
CTAaTUCTUYECKOE TOJIKOBAHHE.

Teopus ¢ pemeHusIMu
3amaq — 5 4

[laBatb onpeeIeHue MOHATHUM:
TEPMOJUHAMHUYECKAS] CUCTEMA,
HU30JIMpOBaHHAs TEPMOANHAMHUYICCKAA
CUCTEMA, PaBHOBECHOE COCTOSIHUE,
TEPMOJIMHAMUYECKU I porecc,
BHYTPEHHSS1 SHEPIUsl, BHyTPEHHASA SHEPT U
U7eabHOTO rasa, TEII0EMKOCT,
KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIIOTa
IUTaBJICHUS, yAenbHas TEIUIoTa
napooOpa3oBaHMs, yJAelbHas  TEIUIOTa
CropaHus TOILINBA, pabora B




[IpeoOpa3oBaHus SHEPTHH B TEIUIOBBIX
MamuHax. [lukn  Kapno.  KII/J]
TEIJIOBBIX MAIIMH.

[Ipobnembl SHEPreTMKH U OXpaHa
OKpYXKaroIleH Cpeibl.

TEpMOJMHAMUKE, aauadaTHBIM Mmpoliecc,
o0paTUMBI  TpoIecC,  HEOOPATHMBIHA
IIPOLIECC,  HAarpeBaTeib,  XOJIOAWJIBHUK,
pabouee Teno, TeruoBor apurarensb, KIT
TEIIOBOT'O JIBUTaTEIS.

Pacnio3naBath TEPMOAMHAMHYECKYIO
CUCTEMY, XapaKTepU30BaTh €€ COCTOSHUE U
MIPOLIECCHl U3BMEHEHUSI COCTOSTHUSI.
IIpuBoauTh IIPUMEPBHI
TEPMOJUHAMHYECKUX CHCTEM U3 Kypca
ouoznoruu, XapaKTepPU30BaTh ux,
OMHCHIBATH U3MEHEHUS COCTOSIHHIA.
OnuceiBath CTIOCOOBI U3MEHEHUS
COCTOSTHUSI TEPMOAMHAMUYECKON CHCTEMBI
MyTEM COBEPIICHUS MEXaHUIECKON pabOoThI
U TIpU TeIUIonepeaaye.

CocTaBnaTh ypaBHEHHE TEIJIOBOTO OajaHca
B KOHKPETHOW CHUTyaluuu. BbIYUCIATH,
UCIIONIb3YSl ~ COCTaBJIEHHOE  ypaBHEHHE,
HEW3BECTHBIE BEJIMYUHBI.

Onpenensrsb 3HAYCHHS BHYTpEHHEMN
SHEPTUM UJCAITBHOTO Ta3a, HM3MEHEHHE
BHYTPEHHEH DJHEPIrUM WJCaIbHOIO Tas3a,
paboTel WAeambHOTO Ta3a, paboThl Hal
UJealbHbIM ra3oM, KOJIMYECTBa TEIJIOTHI B
KOHKPETHbIX  cuTyamusax. Onpenensarsb
3HaueHue paldoThl HJEAJbHOIO rasa Io
rpaduKy 3aBHCHUMOCTH  JIaBJICHHS  OT
00BEMa npu n306apHOM Ipolecce.
OnuceiBaTh  T€OMETPUUECKUH  CMBICI
paboThl U paccUUTHIBaTh €€ 3HAUECHUE I10
rpaduky 3aBUCUMOCTH JABIICHUS
HAEeaIbHOro ra3a oT 00neMa.




®opMynHMpoOBaThH IIEPBBII 3aKOH
TEPMOJUHAMUKHU.

CocTaBiiATh ypaBHEHME, OIMCHIBAIOLIEE
IEpBBIA  3aKOH  TEPMOJUMHAMHUKH, B
KOHKPETHBIX CUTyalUsAX I U30IIPOLIECCOB
B MJICaJIbHOM Tra3e. BeIUUCIATH, UCIOIb3Ys
COCTABJIICHHOE YypPAaBHEHUE, HEU3BECTHBIC
BEJIMYMHBI.

Paznuuate oOpatumbie M HEOOpaTHMBIC
npoueccel.  IloaTBepknare  npumepamu
HeoOpaTUMOCTh TEIIOBBIX IPOLIECCOB.
dopmyIMpOBaTh BTOPOU 3aKOH
TEPMOJMHAMHKHU, Ha3blBaTb TPaHUIIBI €ro
IIPUMEHUMOCTH..

[TpuBoauTH MIPUMEPBI TEIJIOBBIX
JBUTaTeNed, BBIACIHATH B  IpUMeEpax
OCHOBHBIE YaCTH JIBUIaTElIeH, OIHCHIBATH
IIPUHLMI JEHCTBUA. BBIUNCIATE 3HaUCHUS
KII/ TenmoBoro aBurareisi B KOHKPETHBIX
cutyauusax. Omnpenenars 3HaueHus KII/]
TEIUIOBOTO JBUTATess, padoTaoIero Io
nukiry Kapho.

['oTOBUTH IpE3eHTAlMU U COOOIIEHUs IO
U3yYEHHBIM TeMaM (BO3MOXHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).

Haxogute B murepatype u HHTepHere
nH(pOpMaLKIO0 O MpobiieMax HEPreTUKH U
OXpaHe OKPY’KaIOIIEH Cpebl.

VY4yacTBOBaTh B JUCKYCCHHM O MpoOiieMax
OHEPIEeTUKU U OXPAHE OKPYIKAIOLLEH CPE/IbI,
BECTH JIMAJOT, OTKPBITO BBIpAXaTh U
OTCTaMBaTh  CBOIO  TOYKY  3pPEHHS,
BBICTYIIMBATh MHEHHUE OINIOHEHTA.




4. OcHoBbl iekTpoanHamuku (10 4)

4.1

DnekTpocTa
THKA (4 9)

DNeKTpUUECKU 3aps. 3aKoH
COXpaHEHHs JJIEKTPUYECKOrO 3apsja.
OnekTpudeckoe B3aUMOJICHCTBHE.

3akoH Kyona.
bimmskoaeiicTBue U NAILHOIEUCTBUE.

Hanpsx€nHOCTh u MOTEHIAAI
3JIEKTPOCTATUYECKOTO  TOJIS,,  CBSI3b
MEXy HUMHU.

JInann HaNpsHKEHHOCTH u
SKBUIIOTCHIMAIbHBIE  MOBEPXHOCTH.
[TpuHIHN CYIEPIO3ULINU
3IIEKTpUUECKUX  mosel.  Pa3HocThb
[IOTEHIIUAJIOB. [IpoBoHMKHN u
JUAJIEKTPUKHU B 3JIEKTPUUYECKOM TI0JIE.
DneKkTpuyeckas €MKOCTb.
Konpnencarop. OHeprus

QJICKTPHUYCCKOTO ITOJIA.

Teopus ¢ peumeHusIMU
3amaq —4 4y

JaBate  ompeneneHue  NOHATHUI:
IEKTPUYECKUN  3apsifi, DJIEMEHTapHbIN
JNEKTPUYECKUI 3apsn, TOYEYHBIN
JNEKTPUYECKUI 3apsj, CBOOOTHBII
NIEKTPUYECKUN  3apsAl, DJICKTPUUECKOE
[0JIe, HANPSHKEHHOCTh  JJIEKTPUUYECKOTO
oJIs, JUHUH HaNpsHKEHHOCTU
AIEKTPUIECKOTO 0JIs, OJIHOPOJIHOE
IIEKTPUYECKOE 1oJle, IIOTEHIIAAT
AIIEKTPUYECKOTO 1oJ1, pa3HOCTb
IIOTEHIMAJIOB, JHEPrus SJIEKTPUUYECKOIrO

IoJIsA, SKBUIIOTCHIHAJIbHAA ITOBCPXHOCTD,

QJICKTPOCTATHYCCKAA HWHAYKIUA,
moJsIpu3anus JAUDJICKTPHUKOB,
JUDJICKTpHUICCKAasA IMPOHUIIACMOCTb

BELIECTBA, AEKTPOEMKOCTb, KOHAEHCATOP.

Pacno3naBaTh, BOCHpPOM3BOJIUTH U
Ha0I01aTh pa3uyHbIe CIIOCOOBI
anekTpuzauuu Tel. OOBICHATH SBJICHHUE
ANIEKTpU3AallUMd Ha OCHOBE 3HaHMM O
cTpoeHun  BemlectBa.  OnuceiBaTh U
BOCIIPOU3BOJUTH B3aUMOJICCTBUE
3apAKCHHBIX TCJI.

OnuceiBaTh  MPUHIUIN  JEHCTBUS
anekTpoMmerpa. DPopMyIUpOBaTh  3aKOH
COXpaHEHHUs  JJIEKTPUYECKOro  3apsja,
YCIIOBUSI €ro MPUMEHUMOCTH. COCTaBIATh
ypaBHEHUE, BbIpaXkatrouiee 3aKOH
COXpPAHEHHUs DJIJIEKTPUUECKOro 3apsna, B
KOHKPETHBIX  CHUTyallUsX. BbIYUCIATH,
UCIIONIb3YSl  COCTaBJICHHOE  ypaBHEHHE,
HEU3BCCTHBLIC BCIINYUHEI.

®opmynupoBate 3akoH  KyloHa,
yCJIOBHS €ro npuMeHUMocTdu. COoCTaBISITh
ypaBHEHHUE, BeIpaxkarolee 3akoH KynoHa, B




KOHKPETHBIX  CHUTyalMsX. BpIUMCIATH,
UCIOJIb3YSl  COCTaBICHHOE  ypaBHEHHE,
HEU3BECTHbIE  BEIMYMHBL.  Bbruncisath
3Ha4YeHUe HaPsHKEHHOCTH OISl TOUYEYHOTO
AJIEKTPUUYECKOrO  3apsiia,  ONpEeAEssTh
HaIpaBJICHUE BEKTOpa HANPSLKEHHOCTH B
KOHKPETHOU cuTyauuu. PopMyaupoBarhb
HOPUHLUI CYHNEPHO3ULMN 3JIEKTPUUECKUX
nonei. OmnpenensiTe  HANpaBlIEHUE U
3HA4YCHHE Pe3yIabTUPYIOILEH
HANpsDKEHHOCTH  DJIEKTPUYECKOIO  MOJIS
CHCTEMBbI TOYEUHBIX 3apsI0B.

N300paxkaTh 3JEKTpUYECKOE MOJe C
MIOMOUIbIO JUHUI HaNpsHKEHHOCTH.
PacnosnaBate ¥ u300paxaTb JIMHUU
HanpsOKEHHOCTU T0JI TOYEYHOI'o 3apsja,
CUCTEMBl TOUEYHBIX 3apsAJ0B, 3apsKEHHOM
IJIOCKOCTH.

Onpenensrtob o JTUHUSAM
HANpsDKEHHOCTH  DJIEKTPUYECKOTO  IOJIS
3HAKHU U XapaKTep paclpenesieHus 3apsiioB.

Onpenensrsb MOTEHIINAT
AJIEKTPOCTATHYECKOIO TMOJs B JIAaHHOU
TOYKE TOJSI OHHOIO U  HECKONbKUX
TOYEYHBIX  DJJEKTPUYECKHX  3apsjoB,
NOMEHYUATLHYIO SHEP2UIO DTIEKMPULECKO20
3apsaoa U cucmemvl  INEKMPUYECKUX
3aps008, Pa3HOCTb MOTEHIHUANIOB, pabomy
9NEeKMPOCMamu4ecko2o noJis, HarpsHKeHUe
B KOHKPETHBIX CUTYyallHsIX.

CocTtaBnsTth YpaBHEHUS,
CBA3BIBAIOILNE HaNpsKEHHOCTD
ANIEKTPUYECKOTO  IOJIA C  Pa3HOCTBIO
MOTEHLMANOB.  BbIYMCIATH, UCHOIB3YS
COCTaBJIEHHOE YypaBHEHUE, HEU3BECTHbHIE
BEJIMYMHBI. N300paxathb
SKBUIIOTEHIIMAJIbHBIE IIOBEPXHOCTHU




SJICKTPHUYCCKOI'0 I10JIA. Pacno3naBars u
BOCITPOU3BOJUTH OKBHUIIOTCHIMAJIBHBIC
MOBCPXHOCTU TIIOJA TOYCYHOI'O 3apsdnaa,
CUCTEMBI TOYCYHBIX 3apsa0B, 3apH}KeHHOI71

IJIOCKOCTH, IBYX napauieIbHbIX
IJIOCKOCTEH OJHOPOJHOIO u
HEOJHOPOJHOIO  BJIEKTPUUYECKUX  TOJIEH.
OOBACHATD YCTPOICTBO, MPUHIIMAIT
JeicTBuS, MPAKTHYECKOE 3HauYCHUE
KOHJIGHCATOPOB. BBIYHCIATH  3HAYCHUSA

AIEKTPOEMKOCTH TIOCKOTO KOHJICHCATOPA,
3apsiia  KOHJICHCATOpa, HANpPSHKCHHS Ha

O6KJ'IaI[KaX KoHJACHCAaTOpa, IIapaMCTpOB
IIJIOCKOTI'O KOHACHCAaTopa, OHCPIrun
SJICKTPHUYCCKOIO I10JI4 3apsKCHHOI'O

KOHJIEHCAaTOPa B KOHKPETHBIX CUTyaLUsIX.
Haxonute B IHTEpHETE M TOTIOTHUTEIBHOM
nutepatype uHpopmanuio 00 OTKPBITUU
AJIEKTPOHA, HCTOPUHU W3yYCHUS
ANEKTPUUECKUX SIBJICHUM. I'otroBUTH
MIPE3EHTAIMH ¥ COOOIICHHS IO U3YYCHHBIM
TeMaM (BO3MO>KHBIE TEMBI IIPEICTABICHBI B

yueOHUKE).
4.2 | Ilocrosnnsl | ITocTosHHBIA  nekTpudeckuid  Tok. | Teopus ¢ pemeHusMH JlaBate  ompexeneHMe  IOHSTHIL:
i Cuna TOKa. Conpotusnenue. | 3agau —4 u, BIICKTPUYECKUH TOK, CHIIa TOKA, BOJIBT-
snektpuuec | [lociemoBarenbHOe W HapauieibHOE | TabOpaTOpHbBIC aMIICpHasd XapakTCPUCTHKA, SICKTPUICCKOC

kuit ToK (5

4)

COEMHEHUS TIPOBOIHUKOB.
PabGota ® MOIIHOCTH TOKA.
Hxoynsa-Jlenna.
Onexrpoasmxkymas cuna (3/1C).
3akoH Oma ISt MOJTHOM
AJIEKTPUUYECKON IETIH.

3akoH

pabotel — 1 4

COIIPOTHUBIICHUE, CTOPOHHUE CHJIBI,
NIEKTPOABIKYIIAs cuna. Ilepeuncnsars
YCIIOBUSI CYLIECTBOBaHUS 3JIEKTPUYECKOIO
ToKa. Pacmno3HaBatb M BOCIPOU3BOJIUTH
SBJIGHUE D3JIEKTPUUECKOTO TOKa, NEWUCTBUS
AIIEKTPUYECKOTO TOKa B  IPOBOJHUKE.
OOBSCHATH  MEXaHW3M  SIBJICHUH  Ha
OCHOBaHUU 3HAHUI O CTPOCHUM BEILIECTBA.

ITonb3oBaTbcsA aMIIepMETPOM,
BOJILTMETPOM:  YYUTBIBATH OCOOCHHOCTH




U3MEpPEHUs] KOHKPETHBIM HpHOOpOM U
[IpaBWIa MOJAKIIIOUEHUSI B 3JIEKTPUUECKYIO
LENb.

Hccnenosathb HKCIIEPUMEHTAIBHO
3aBHCHUMOCTb CHJIbI TOKa B IPOBOJHUKE OT
HalpsOKEHUsT W OT  CONPOTHUBIICHUSA
npoBogauKa. CTpouTh TrpaduK BOJBT-
aMIIepHOI XapaKTepUCTHKHU.

@®opmynupoBath 3akoH Oma i
y4dacTka Leny, yCIIOBUS ero
npuMeHUMOCTH. COCTaBIsATh ypaBHEHHUE,
onuchiBarolee 3akoH OMa Juis y4acTka

LUend, B  KOHKPETHBIX  CHUTyalusX.
Bprunciate, HCHONB3YyS  COCTABIEHHOE
YpaBHCHHUC, HECU3BCCTHHIC 3Ha4YCHUA
BEJIMYMH.

PaccuntbiBaTh oOmiee

CONPOTHBJICHWE  ydyacTKa IeMHd  IIpH
MOCJIEIOBATEIHHOM W HapajlieIbHOM
COEIMHEHUSX IIPOBOJTHUKOB, npu
CMEWANHOM — COeOUHEeHUU NPOBOOHUKOB.
BEIMONHATE  pacyeTbl CHJI  TOKOB H
HaNpSHKCHUH B PA3JIMYHBIX (B TOM YHCIIE B
CJIO’KHBIX ) AJIEKTPHUUECKUX LETISIX.

®opmynupoBaTh U HCIOJIB30BaTh
3akoH Jlxxoyns-JIenna. Onpenensite padoty
U MOIIHOCTh  DJIEKTPUYECKOTO  TOKa,
KOJINYECTBO TEIUIOTHI, BBIJEISAIOUICHCS B
NPOBOJHUKE C TOKOM, IpH 3aJlaHHBIX
napameTpax.

@opmynupoBate 3akoH Owma st
MIOJTHOM IENH, YCIIOBUS €TI0 TPUMEHUMOCTH.
CocTaBisiTh ypaBHEHHE, BBIpaXKarolee
3akoH Owma I  [OOJHOW Ilend, B
KOHKPETHBIX CHUTyallusiX. PaccuWThIBaTh,
UCTONB3ys  COCTABJICHHOE  YpaBHEHHE,
HEU3BECTHbIC BEJIMYUHBI.




N3mepsaThb 3HA4YCHUE
AIIEKTPOJBIKYILEH CUJIbI, HANpPSKEHUE U
CHJIy TOKa Ha y4YacTKE LENU C MOMOUIbIO
BOJIETMETpa, amiepMerpa U LHU(POBBIX
JATYMKOB HANpPSDKEHWsT M CHJIBL TOKA.
Cobnronath npaBuia TEXHUKU
6e3omacHOCTH TpU paboTe C UCTOYHUKAMU
TOKa.

PaGotare B mape, rpymnme
BBIIIOJTHEHUH NTPAKTUYECKUX 3a/IaHUM.

Haxonuts B aureparype u

npu

WutepHere  uHpOpMamuioo O  CBS3H
AJIEKTPOMArHUTHOTO  B3aMMOJICUCTBUS  C
XUMHUYECCKUMHU pCaKkuusIMun u
OMOJIOTUYECKIUMHU MPOIIECCAMH, 00

UCIIOJIb30BAHUM DJICKTPUYECKUX SIBICHUN
YKMBBIMU OpPTaHU3MaMH U T. JI.

["'0TOBUTH IPE3EHTAIINN U COOOIICHUS
M0 M3yYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPE/ICTaBJIEHbI B yUeOHHUKE).

4.3

Onexrpuuec
KU TOK B
pa3IMYHbIX
cpenax (1 )

DneKTpoHHas POBOJAMMOCTh
METAaJJIOB. 3aBUCHMOCTE
CONPOTHUBIICHUS IPOBOIHHKA oT
TEeMIIepaTypBhl.

CBepXIIpoOBOIUMOCTb.

DNeKTPUIECKHI TOK B
nonynpoBoaHrukax. CoOCTBeHHass U

MIpUMECHas TPOBOANMOCTH.
p-n-nepexon. OJEKTPUYECKUI TOK B
IEKTPOJIUTAX.

DOneKTpUYECKU TOK B BaKyyMe U rasax.

Teopus ¢ pelieHusAMU
3amad —1 g

JlaBaTh omnpeneneHUE NOHATHNA: HOCUTENIN
AIIEKTPUYECKOTO 3apsja, MPOBOJUMOCTb,
COOCTBEHHasi MPOBOJAUMOCTb, HpPUMECHAs
MIPOBOANMOCT, AIIEKTPOHHAS
IIPOBOAMMOCTD, JBIPOYHAs NMPOBOJUMOCTB,
p-N-miepexoj;, BaKyyM, T€pMO3JIEKTPOHHas
OMHUCCHSI, DJIEKTPOJIM3, Ta30BbIM pa3psn,
peKoMOUHaLKs, MOHU3AIHS,
CaMOCTOSITENIbHBIN paspsiz,
HECaMOCTOSITENIBHBIN pa3psill, niazma.
PacriosHaBaTh M ONHKCBHIBATH  SIBJICHUS
MIPOXOXKACHUSI ANEKTPUYECKOTO TOKA Yepe3
IIPOBOJHMKY, TOJTYIPOBOAHUKH, BaKyyM,
AIIEKTPOJIUTBI, Ta3bl.




KauectBeHHO XapakTepHu30BaATh
AJIEKTPUYECKUM TOK B Cpelie: Ha3bIBaTh
HOCUTEIIX  3apsoB, MEXaHH3M  HX
00pa3zoBaHMs, XapaKTep JBHKCHHS 3apsiI0B
B BJIEKTPUYECKOM I10JIE U B €TI0 OTCYTCTBUE,
3aBUCHUMOCTh CHJIbI TOKa OT HANpsHKEHUS,
3aBHCHUMOCTh CHJIBI TOKa OT BHEIIHUX
YCJIOBH.

[lepeuncnaTb  OCHOBHBIE  MOJOXKEHUSA
TEOPUU  DJIEKTPOHHOH  MPOBOJUMOCTH
METAJUIOB. BBIYMCHATH 3HAYEHHS CpeaHEn
CKOPOCTH  YNOPSJOYEHHOTO  JBUYKEHHUS
AJIEKTPOHOB B METAJUIE IMOJ JEHCTBUEM
AJIEKTPUYECKOTO TOJISI B KOHKPETHOM
cutyaruu. OmnpenensaTh CONPOTUBIICHHUE
METAJINYECKOTO MPOBOJHUKA MPU JTAHHOU

TEMIIEPATYPE.

IlepeunciiATb ~ OCHOBHBIE  IIOJIOYKEHUS
TEOpUH 3JIEKTPOHHO-ABIPOYHON
IIPOBOJIUMOCTH IOJIYIIPOBOHUKOB.
IIpuBoauTh MIPUMEPBI YUCTBIX

MIOJIyIIPOBOJHUKOB, IIOJYIIPOBOJHUKOB C
JIOHOPHBIMH ¥ aKLIENITOPHBIMH IIPUMECSIMH.
[IpuBoauTh, NpUMEPBHl  UCHOJIB30BAHUS
MOJIyIPOBOIHUKOBBIX ITPHOOPOB.
IlepeunciATh  yclnoBUS  CYLIECTBOBAHUSA
JNEKTPUYECKOTO  TOKa B BaKyyMe.
IIpuMeHATh 3HaHUS O CTPOCHUU BEILECTBA
JUISL OTIMCAHUS SIBJICHUSI TEPMODJIEKTPOHHOMN
OMHUCCHH.

[IpuBoauT, TpPUMEPBI  HCIOIB30BAHMS
BaKyYYMHBIX IPHOOPOB.




OOBsCHATD MEXaHU3M  00pa3oBaHUs
CBOOOZHBIX 3apsioB B pPacTBOpax U
pacriiaBax 3JeKTPOJIUTOB.

OnuceiBaTh 3aBUCHUMOCTH COINPOTUBICHUS
AJIEKTPOJIMTOB OT TEMIEPATYPHI..
[IpuMeHsTh 3HAHUS O CTPOCHUHU BEIECTBA
JUTSL OTIMCAHUSI SIBJICHUS JIEKTPOJIH3A.
[IpuBoauTh, TOpUMEpHl  UCHOJIH30BAHUS
AIIEKTPOJIN3A.

OOBACHATD MeXaHu3M  o0Opa3oBaHUS
CBOOOJIHBIX 3apsi/IOB B raszax.

[TpuMeHsITh 3HAHUS O CTPOCHUHU BEIECTBA
JUTSL ONIMICAHUS SIBIICHUH CaMOCTOSTEIBHOTO
U HECAMOCTOSITEIILHOTO Pa3psaoB.
PacniosHaBaTh, TPUBOIUTH  IPUMEPHI,
MEPEYUCHATh YCIOBUS  BO3HUKHOBEHUS
CaMOCTOSITEIbHOTO ¥ HECAMOCTOSITEITEHOTO
ra3oBbIX pa3psA0OB, pa3IMYHBIX THUIIOB
ra30BbIX Pa3psioB.

[IpuBOAUTH  MpHUMEPBl  HMCIIOJIB30BAHUS
ra30BbIX Pa3psioB.

Haxonute B nurepatype u HWHTepHeTe
uH(poOpMallMI0O  TO  33JaHHOM  TeMe.

ITepepabaTbIBaTh, aHaJIU3UpOBAThH u
MIPEACTABIIATh nH(pOpMaLHIO B
COOTBETCTBUU c IIOCTaBJICHHBIMHU
3aJa4aMH.

['OTOBUTH NpE3EHTAllMU U COOOILEHUS MO
M3YYEHHBIM TeMaM (BO3MOJKHBIE TEMbI
IIPEJICTaBJICHbI B YUeOHUKE)

HUrorosoe
IIOBTOPEHUE

(19)

Mexanuka.
MonekynsapHas ¢duzuka.
TepMoanHaMuKka. DNEKTPOANHAMHUKA.

Teopus ¢ pemeHusIMU
3amaq — 1 4.

-YMETH P€IIaTh paCYCTHBIC U KAYECTBCHHEBIC
3aga4d Ha MCXaHHMYCCKHEC, TCIIJIOBBIC,




SJICKTPHUYCCKUC,
SIBJICHUS.

SJICKTPOMArHuTHBIC

11 kaacce

Paznenbl Tema ypoka KonnuectBo yacoB OcHoOBHBIE BU/IBI YUeOHOU nesTenbHoCTH | [IpuMeuan
No | TIPOTpaMMEI (Teopus ¢ peleHUSIMHI oOyJaromuxcs us
- 3a1a4 u
n/m ' A
KOJIMYECTBO nabopaTopHbIe
4acoB paboThl)
1. OcHoBbI 3JieKTpOIHHAMHKH (7 1)
1.1 | MarautHOE Hucrpykrax nmo Th. MaruutHoe | Teopust ¢ pemieHUAME JaBate  ompeneneHue — MOHSATHUI:
none (3 1) none. Uuaykums 3aa4 — 3 4 B T.4. | MATHUTHOE MOJIE, MHIYKIHSA MArHUTHOIO
MarHuTHoro  mojs.  Bekrop JTaGOpaTopHbIE 0JIsl, BUXpEBOE ToJjie, cuia Amrepa, cuia

MAarHUTHON WHIYKIIUU.

JleficTBHE MarHUTHOTO IIOJI Ha
IIPOBOJHUK C TOKOM M JBUXKYLIYHOCA
3apsKEHHYIO YacTUILY.

Cuna Amnepa. Cuna Jlopenna.

IIpaBuio eBOM pyKH.

MarauTHBIE CBOMICTBA BEIIIECTBA.

pabotbl — 1 4.

Jlopeniia, (dbeppoMarHeTuk, JIOMEH,
temmeparypa Kropu.
JaBaTh  ompeneneHue  eAMHMIIBI

WHIYKIMA MArHUTHOTO TOJISI.

IlepeuncnaATh OCHOBHBIE CBOKMCTBA
MarHuTHOTO MOJS.

N3o0pakaTth ~ MarHuUTHBIE  JIMHUHU
MHOCTOSIHHOT'O Mar"ura, MpsAMOTO
MIPOBOJHUKA C TOKOM, KaTYyIIKH C TOKOM.

HaomromaTs B3aUMOJICUCTBUE
KaTyIIKA ¢ TOKOM WM MarHuTa, MarHUTHOU
CTPEJIKU U TPOBOJHUKA C TOKOM, JIEUCTBUE

MarHuTHOTO  IIOJI1  Ha  JABHXKYILYHOCA
3apA’KEHHYIO YacCTUILy.
@opMynupoBatk 3akoH Awmmepa,

Ha3bIBaTh I'paHUBI €0 MPUMCEHUMOCTH.
OHpCI[CJ'IHTL HaIlTpaBJICHUC JIMHUHN
WHAYKIOHMHM MArduTHOI'O IIOJsA C IIOMOIIBIO




npaBuja OypaBuuKa, HarpaBJICHUE
BEKTOPOB cuiibl AMriepa u cuiibl JIopeHna ¢
MMOMOUIBIO TTPaBUJIA JIEBOU PYKH.

[Ipumensate  3akoH  Ammepa u
dbopmyiy 11s BeIUHcIeHus: cuiibl JlopeHna
IIPU PELICHUH 3a/au.

[lepeuncnarh THUIBI BEHIECTB IO
MarHUTHBIM CBOMCTBaM, Ha3bIBATh
CBOIICTBa Jlna-, napa- u GeppoMarHeTUKOB.

Nsmepars cuny  B3aMMOAECHCTBHS
KaTYIIKH C TOKOM U MarHuTa.

PaGorate B mape mpu BBIIOJHEHUU
MPAaKTUYECKUX 3aJlaHUi, B Mape W rpyIie
IIPU pELIEHUH 3a/au.

Haxonuts B Jureparype u
WutepHere wuHboOpManmuioo O  BKIAJE
Awmmnepa, JlopeHa B u3yueHue MarHuTHOTO
nojsi, pycckoro ¢usuka CroneroBa B
HCCIIEI0BAHNE MarHUTHBIX CBOICTB
dbeppoMarHeTUKOB, 0 MPUMEHEHUU 3aKOHA
Ammepa, NpPaKTUUYECKOM HCHOJIb30BaHUU

JeNCTBUS MarHUTHOTO noJist Ha
JIBIKYIIUHCS  3aps], 00 YCKOpUTENIsIX
AJIIEMEHTapHbIX  YacTHl, O  BKJIAJE

POCCUHCKHUX YUYEHBIX B co3JaHue
YCKOpPUTENEH 3JIEeMEHTapHbIX YaCTHUIl, B TOM
gucie B OObeAMHEHHOM  UHCTHUTYTE
anepHbix uccnegoanuii (OUSAM) B T.
Jlybne u Ha aJIpoHHOM Kolaiinepe B
IIEPHe; 00 HUCTIOIb30BaHUHU
(beppoMarHeTMKOB, O MAarHUTHOM IIOJiE
3emun.

["'oTOBUTH NMpe3eHTaN U COOOIIEHHUSI 110
W3Y4YEHHBIM TEMaM (BO3MOKHBIE TEMBbI
IIPEJICTaBJICHbI B YUEOHHUKE).




1.2

OnexTpomar
HUTHAs
AHIYKIUS

(4 1)

SBnenue JJIEKTPOMArHUTHON
WHIYKIWH. MarauTtHebIi MOTOK.
[IpaBuio Jlenua. 3aKoH

3JIEKTPOMArHUTHON UHYKIIHMH.
DNeKTPOMarHuTHOE ToJIe.

Buxpesoe aJleKmpuiecKoe norne.
[IpakTueckoe NPUMEHEHHE 3aKOHA
3JIEKTPOMArHUTHOMN WUHIYKIHUU.
Bosnuknosenne DJIC uHAyKIUU B
JBUKYIINXCS IPOBOAHUKAX.

SIBiIeHNE CAMOMHTYKIIU Y.
NHAyKTUBHOCTS.

DHeprusi MarHUTHOTO TOJISl TOKA.

Teopus ¢ peumeHusIMU
3agad — 4 4

JaBaTp  ompeneneHue — MOHSATHM:
SBJICHHE DJICKTPOMAarHUTHOM WHAYKIIUH,
MarHuTHbIM ~ notok, JJC  wuHAYKIUH,
WHIYKTUBHOCTb, camouHaykiusa, OJC
CaMOUHAYKIIHUH.

Pacnio3naBars, BOCIIPOU3BOUTD,
HAOIO/IaTh  SIBIICHUE DJIEKTPOMArHUTHON
WHYKIUH, IMOKa3bIBaTh MIPUYUHHO-
CJICICTBEHHBIC CBSI3M TIPH HAOJIOJICHUH
sBiieHus. HaOnromate W aHAIM3UPOBATH
AKCIIEPUMEHTHI, JEMOHCTPUPYIOIITNE
npaswuiio JleHna.

®opmynnposars InpaBuwio JleHua,
3aKOH  DJICKTPOMAarHUTHOM  MHAYKIIUH,
Ha3bIBaTh T'PAHUIIBI €T0 TPUMEHUMOCTH.

HUccnenosats SIBIICHUE
3NEKTPOMArHUTHOM MHIYKIUU.

OOBICHITE BO3HUKHOBEHHE
BUXPEBOTO  DJICKTPUYECKOTO TIONIA U
ANEKTPOMArHUTHOIO MOJISL.

PaGorate B mape u rpynme mnpu

BBIITIOJTHEHUHN MPAKTHUYICCKUX 3a)1aHnﬁ,
IJIAaHUPOBATH OKCIICPUMCHT.

Ilepeuncnsrs IIPUMEPBI
MCIIOJIb30BaHUs SIBJIICHUS
AJEKTPOMATHUTHON UHIYKIIHH.

Pacno3naBars, BOCIIPOU3BOJUTS,
HaOII0AaTh  SIBJIGHUE  CaMOMHAYKIUH,
IIOKa3bIBaTh IIPUYUHHO-CJIEICTBEHHBIE

CBA3U IIpU H36HIOJIGHI/II/I SIBJICHUA.

dopmyIIHpOBaTh 3aKOH
CaMOMHAYKIHMH, Ha3bIBaTh TPAHULIBI €T0
MIPUMEHUMOCTH.

[TpoBOaUTH aHAJIOTHUIO MEXTY

CaMOMHAYKIHMENH U HHEPTHOCTBIO.




Onpenensarsb 3aBHCHUMOCTb
WHIYKTUBHOCTH KaTyIIKA OT €€ JTMHBI U
IJIOLIA/IM BUTKOB.

Onpenensitb B KOHKPETHOW CUTYaILIMKU
3HAYCHHUSA: MarHutHoro 1motoka, OJJIC
uaaykuun, IC uHOyKyuu 6 08UNCYUUXCS
npogoonukax,  IOJC  caMOMHAYKLMH,
WHIYKTUBHOCTb.

Haxonuts B iutepatype u HTEpHETE
uH(pOpMaLKo 00 UCTOPUHU OTKPBITUS
SIBIICHUS DJICKTPOMArHUTHOU WHIYKIIMH, O
BKJIJIC B M3yUEHUE 3TOTO SIBICHUS
poccuiickoro ¢usuka 3. X. Jlenna, o
00pBrOE C MPOSBICHUSIMHU
AJIEKTPOMArHUTHOW WHIAYKIIMH U €&
MCIIOJIb30BaHUU B IIPOMBILIUIEHHOCTH.
["'0TOBUTH MpE3EHTALINU U COOOIICHHS 1O
W3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
IIPEJICTaBJICHbI B YUEOHHUKE).

2. Kone6anusi u BoJIHbI (8 1)

2.1

Mexannuec
KHe
KOJIeOaHus

(3 4)

Mexannueckue KouebaHusl.
CBoOoaHbIE KoJIeOaHusl.
Marematnueckuii ¥ IPYKHHHBIN
MasTHUKH. [IpeBpareHus

SHEPTUH MPH KOJIeOaHUIX. AMIUIUTY /I,
nepuoJ, 4acrtoTa, ¢asza KoiebaHui.
BoinyxneHHble KoneGaHus, pe30HaHC.

Teopus ¢ pemeHusIMU
3amad — 3 9

JlaBaTh OIlpelieTIeHne OHSTHIA:
KoneOaHus1, KojebaTelbHass  CHCTEMA,
MeXaHUYeCKre KoeOaHusl, TapMOHUYECKHE

KOJICOaHHS, CBOOOTHBIC KOJICOaHHS,
3aTyXawllue KoleOaHusl, BBIHYKICHHbBIE
KoJIeOaHUsI, pe30oHaHCc, CMEIICHUE,

aMIUIUTY1a, TIEPUO/I, YaCTOTa, COOCTBEHHAS
yacToTa, (haza.

HazpiBaTh ycOBHSI BO3HUKHOBEHHS
KoJIeOaHUH. IIpuBoguTh IIPUMEPBHI
K0JIe0aTeIbHbBIX CHCTEM.

OnuceiBaTh MOJAENN  IPYKUHHBIN
MasiTHUK», «MAaTEMaTUYECKUN MasTHUKY.




[lepeuucnars BUIbl KOJIEOATETHLHOTO
JBMIKCHMS, X CBOMCTBA.

Pacnio3naBars, BOCIIPOU3BOJUTD,
HaOM0IaTh TapMOHHMYECKHE KojeOaHus,
cBOOOAHBIE  KOJIeOaHMs,  3aTyXalolue
KoieOaHusl, BBIHYXKJICHHBIC KOJcOaHus,

pe30HaHC.
[lepeuucnary cnocoObl MOTYYEHUS
CBOOOIHBIX u BBIHYKJICHHBIX

MexaHuyeckux KojeOaHui. CocTaBisaTh
YpaBHEHHE MEXAaHUYECKUX KOJEOAHUH,
3alMCBIBaTh €ro pemieHue. OnpeaensaTs mno
YPaBHEHHIO KOJIEOATEIbHOTO JABMIKEHHS
napameTpbl KoJeOaHuil.

[IpencraBisTh rpaduvecku
3aBUCUMOCTb CMEUICHHUS, CKOpPOCTH H
YCKOpPEHHs OT BPEMEHHM IpHU KOJIeOAHUAX
MaTEeMaTHUYECKOI 0 u PY>KUHHOTO
MasTHUKOB. Ompenensate 1o Trpaduky
XapaKTepUCTUKH KoJeOaHWH: aMIUIMTYyay,
NIEPUOJ U YaCTOTY.

Beraucnsate B KOHKPETHBIX
CUTyallUsaX 3HAuY€HUs Nepuoja KoseOaHuil
MaTeMaTHYeCKOro  WJIM  NPYXHHHOTO
MasiTHUKA, SHEPTUU MAATHUKA.

OOBACHATP NPEBpAIICHUS HHEPIHU
npu KoJIe0aHUsIX MaTeMaTU4eCKOTo
MasiTHHKA U Tpy3a Ha MpyKHUHE.

PaGotare B mape U Tpymnme IpH
pelieHnu 3a1a4. Bectu quckyccuio Ha TeMy
«PoJsb pe3oHaHca B TEXHHUKE U OBITY.

Haxomute B suTeparype |
WutepHere UHPOPMALIUIO 00
MCIIOJIb30BAaHUU MEXaHUUYECKUX KosieOaHuil
B mpubopax TeoNoropasBeikKd, wyacax,
KayensiX, JpyTruX  ycTpoiicTBax, 00




UCIIOJIb30BAaHUU B TEXHUKE U MY3BIKE
pe3oHaHca u 0 60pb0e ¢ HUM.

["'0TOBUTH IpE3EHTAIMU U COOOLIICHUS
[0 U3YYEHHBIM TeMaM (BO3MOXKHbBIE TEMBbI
MIPEACTABIICHBI B YIYCOHHKE).
Pemars 3amaun. Kontponuposars
peleHne 3a7a4 CaMUM U JPyTUMHU

YYaMMHUCS
2.2 | DnektpomMar | DIEeKTpOMarHUTHbIE koneOanus. | Teopust ¢ pemieHUSIMU JlaBarb  ONpENCIEHUE  IOHSATHIA:
HUTHBIE KonebaTtenbHbIit KOHTYD. 3amay —4 4 SJIEKTPOMATHUTHBIC KoJeOanus,
kosiebanust | CBOGOIHBIE 3JIEKTPOMArHUTHbIE KojeOaTeNbHBIN  KOHTYP, — CBOOOJHbIE
(4 «) KOTeOaHMs AJEKTPOMATrHUTHBIE KoJieOaHusl,
agmokonebanus, asmokoebamenvbHasl

ABTOKOJICOAHUSI. Brinyxnennsie
5 cucmema, BBIHYK/ICHHbIE
S/ICKTPOMAarHUTHBIC KOJICOAHMA. AJIEKTPOMATrHUTHBIE KoJieOaHusl,
TlepeMeHHBII TOK. IIEPEMEHHBIN INEKTPUIECKUI TOK,
Konpencatop ¥ KaTymika B I€NH aKTUBHOE CONPOTHUBIICHUE, JIEHCTBYIOILIEE
MEpEMEHHOT0 TOKa. Pe3oHaHC B 1enu 3HAQU€HHE CUJIbl TOKa, JIEWCTBYIOIIEE

NEpEMCHHOTO TOKaA.

DOnemeHTapHas Teopus
TpaHchopmaTopa.
[IpounsBoacTso, nepegaya u

noTpelieHne JIeKTPUIECKON SHEPTrHH.

3HaYeHUE HampsKeHUs, TpaHchopMaTop,

K03 duLMeHT TpaHChOopMaIuy.
N300pakaTh cxeMy KoyeOaTelnbHOro

KOHTYpa U OIKCHIBaTh NPHUHLUII €ro

paboTHI.

Pacno3naBarts, BOCIIPOU3BOUTS,
Ha0II01aTh CBOOOJIHBIE
AJIEKTPOMArHUTHbBIE KOJIeOaHMs.

AHanu3upoBaTh IIPEBPAILLECHUS

SHEPruu B KoJeOaTeIbHOM KOHTYpE IpH
AJIEKTPOMArHUTHBIX KOJICOAHUSX.
[IpencraBisth B BHUAE TIpauKOB

3aBUCUMOCTb  JJIEKTPUYECKOTo  3apsja,
CWJIBI TOKAa U HaNPSDKEHUS OT BPEMEHU MPHU
CBOOOAHBIX AIIEKTPOMAarHUTHBIX
Kosebanusax. Omnpenensits MO Tpapuky

KOJICOaHUN XapaKkTEPUCTHUKH: aMILIUTY.Y,
MIEPUOJ U YaCTOTY.




3anuceiBath  Gopmyay  Tomcona.
Bbruucnare ¢ momouipio  (popmyisl
ToMcoHa mepuoa M YacTOTy CBOOOIHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Onpenenstb  mepuoA,  4acToTy,
aMIUINTYyly KojJeOaHUH B KOHKPETHBIX

CI/ITyaI_II/ISIX.

OOBACHATh  IPHHIMUI  [TOJYYCHHS
[IEPEMEHHOT'O TOKa, YCTPOMCTBO
reHeparopa nmepeMeHHOro TOKa.

Ha3ssiBaThb 0CO0EHHOCTH

MEPEMEHHOTO JJIEKTPUYECKOT0 TOKa Ha
Yy4acTKe LEMU C Pe3UCTOPOM.

3anuceiBaTh 3akoH Oma g 1enu
MEPEeMEHHOTO ToKa. HaxomuTe 3HAYCHUS
CHWJIBI TOKa, HaNpsDKEHUS, aKTUBHOTO
COIMPOTHUBIICHUS LIETI MIEPEMEHHOTO TOKA B
KOHKPETHBIX CUTYyAIHsIX.

BbramcnsaTe 3HAYCHWS MOIIHOCTH,
BBIICTISIOLIEICS B IIEMH NIEPEMEHHOTO TOKa,
JEHCTBYIOIINE 3HaUeHUs  TOKa U
HATPSDKCHUS.

OnuceiBaTh yCTPONCTBO, TPHUHIIMIT
JEHCTBUS U IPUMEHEeHHEe TpaHchopmaropa.

Haxogute B nureparype U
WNuTtepHere wHPOpPMAIMIO O IOJYYCHHH,
nepeaye M HMCIOJIb30BAHUK TIEPEMEHHOTO
TOKa, 00 HCTOPUU CO3TaHUS U TPUMEHEHUN
TpaHcGopMaTopoB, ycrexax u mpobiemax
AJIEKTPOIHEPTCTUKH.

Cocmasnsams cxembl
npeoopazosanus snepeuu Ha TOL u I'9C, a
Makace cxemy nepeoavu u nompeoOnenus
9N1eKmpoIHepeul, Ha3bBaTh  OCHOBHBIX
norpeduTeneit  AmekTpodHepruu.  Bectn
JUCKYCCHIO O  TIONb3€ H  Bpele
AIIEKTPOCTAHIIUN, apTYMEHTHPOBATh CBOKO




MO3ULIMIO, YMETh BBICIYIIMBAaTL MHEHHE
JIPYTUX YYaCTHUKOB.

['0TOBUTH MPE3EHTALUU U COOOLICHHUS IO
W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEACTABJICHBI B YIYCOHHKE).

2.3

Mexanunuec
KUE BOJIHEI

(1)

Mexanundeckue BosHbL. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI. DHEPIUsl BOJIHBI.
3BYKOBBIE BOJIHBI.

Teopus ¢ peumeHusIMU
3amay — 1 g

JaBate  ompeneneHue — NOHSATHUM:
MEeXaHHUYeCcKasi BOJIHA, MOIepeyHasl BOJIHA,
IIPOJOJbHAS BOJHA, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, (ha3a BOJIHBI, 3BYKOBas
BOJIHA, TPOMKOCTh 3BYKa, BBICOTa TOHA,
TeMOp, OTpa)kKeHue, IIPEJIOMJIEHUE,
MOTJIOLICHHE, uHTEephEepeHIus,
ougparyus, noaapuzayus MEXaAaHUIECKUX
BOJIH, KOT€PEHTHBIE HCTOUYHUKH, CTOSYAs
BOJIHA, AKyCTUYECKHUU pe30HaHc,
IJIOCKOMOJIIPU30BaHHAs! BOJIHA.

[lepeuuncnsaTe CBOMCTBA
MEXaHMYeCKUX  BOJH.  Pacro3HaBars,
BOCITPOU3BOINT, Ha0II01aTh
MEXaHUYECKHE  BOJHBI,  IIONEPEYHBIC
BOJIHBI, MPOJOJIbHBIE BOJIHBI, OTpakKEHUE,
peaoMIIeHue, MIOTJIOLIEHHE,
uHTEepEpEeHITHIO, ougparyuio u
NOAAPUZAYUTO MEXaHUYECKUX BOJTH.
HaspiBath XapaKTepUCTUKH BOJIH:
CKOpOCTb, 4YaCTOTA, AJIMHA BOJIHBI, PAa3HOCTb
¢a3. OnpenensiTh B KOHKPETHBIX CUTYaLIUAX
CKOpOCTH,  4YacTOTHI, JJIMHBI  BOJHBI,
pasHoCTH (a3 BOJH.

Haxomute B juTeparype |
WuTepHere nHPpOpMAIUIO O BO30YXKACHUH,
nepeadye H  HWCIOJIb30BAHUU  3BYKOBBIX
BOJIH, 00 MHCIOJb30BAaHUM pE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE M TEXHHUKE.

Bectu nuckyccuro o mosib3e U Bpene
BO3/ICHCTBUS Ha YeJIOBEKA 3BYKOBBIX BOJIH,




apryMEHTUPOBAaTh CBOK IIO3ULIUIO, YMEThb
BBICITYIIMBATh MHEHUE IPYTUX YYACTHUKOB.

['0TOBUTH MPE3EHTALUU U COOOLICHHUS IO
W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEACTABJICHBI B YIYCOHHKE).

2.4

OnexTpomar
HUTHBIC
BOJIHBI (2 1)

DJICKTPOMArHUTHOE MOJIE.

DJICKTPOMArHUTHBIC BOJIHBI.

Buxpesoe siekTpHueckoe moJe.
Ceoticmea 21eKMpPOMACHUMHBIX BOJIH.
Jlnana3oHbl 3JIEKTPOMAarHUTHBIX
M3IIy9eHUH W HX  TPAKTHIECKOE
MIPUMCHCHHE.

Teopus ¢ peumeHusIMU
3amay — 2 94

JaBaTp  ompeneneHue — MOHSATHM:
AJIEKTPOMAarHUTHOE roJe, BHXPEBOE
ANEKTPUUECKOE TOJIE, DJIEKTPOMArHUTHBIC
BOJIHBI, CKOPOCTh BOJIHBI, JIJIMHA BOJIHBI,
¢daza BOJIHBI, BOJIHOBas IIOBEPXHOCTb,
(GpPOHT  BOJHBI, TOYECUHBIH HMCTOYHUK
U3JIyYCHUS, OTPAXKECHHE, TMPEIOMIICHHE,
MOTJIOIIEHHE, uHTEephepeHIUs,
nudpakiys, MONEPeYyHOCTh, MOJAPU3ALIMS
AJIEKTPOMArHUTHBIX ~ BOJIH, PaIUOCBS3b,
PaaMOIOKALINSI, aMIUTATYIHAsT MOYJISIIHS,
nerektrupoBanne. OOBICHITh B3aMMOCBSI3b

MIEPEMEHHBIX 3IEKTPUUYECKOTO u
MAarHUTHOTO Tmojed. PucoBaTe cxemy
pacupoCTpaHEeHUS AIEKTPOMATrHUTHOMN

BOJIHBI. [Tepeuncnars CBOMCTBA "
XapaKTEPUCTUKH DJIEKTPOMArHUTHBIX BOJIH.

Pacnio3naBarn, HaO0II0aTh
BHGKTpOMaFHI/ITHBIe BOJIHBI, I/ISJ'IyLIeHI/IG,
npuéM, OTpakeHHe, penoMIIeHuE,
MOTJIOIICHHE, uHTEpepeHIuio,
T paKuio u MTOJISIPU3ALUIO
BHGKTpOMaFHI/ITHLIX BOJIH.

Brruncnars B KOHKPETHBIX

CUTyalUsAX 3HAYEHUS XapaKTEePUCTUK BOJIH:
CKOpPOCTH, YaCTOTBI, JJIMHBI  BOJIHBI,
paszHoctH (as.

HccnegoBathb CBOMCTBaA
AJIEKTPOMArHUTHBIX BOJH C TOMOIIbIO
MoOmipHOTO TenedoHa. HaszwBath w
OIMCHIBATh COBPEMEHHBIC CPEJICTBA CBSI3H.




Boigenars pons A.C. IlomoBa B
W3YYEHUU DJJICKTPOMArHUTHBIX BOJIH U
Cco3aHuU  paauocBsi3u. OTHOCHUTBCS C
YBOKEHHUEM K YYEHBIM U UX OTKPBITHSIM.
OOOCHOBBIBATh ~ BAXKHOCTb  OTKPBITHSA
AJIEKTPOMATHUTHBIX BOJIH JJI Pa3BUTHUSA
HayKH.

Haxonutp B JHUTEparype u
WuTtepHere nHdopmaiyio, MO3BOJISIONIYIO
OTBETUTh HA IOCTaBJIEHHBIE BOMPOCHI IO
TEeMe.

PaGorate B mape u rpynme mnpu
pEIICHUN 3a/1a4 u BBITIOJITHCHUH
IIPAKTHUYECKUX 3aJaHuil. Bectu nuckyccuto
O TONb3€ H Bpele HCIOIb30BAHUA
YEJIIOBEKOM  DJICKTPOMATHUTHBIX  BOJIH,
apryMEHTHUPOBATh CBOKO TMO3HIIMIO, YMETh
BBICITYIIIMBATh MHEHUE IPYTUX YUYACTHUKOB.
['otoBUTH TIpe3eHTaliu M COOOIIEHUS IO
M3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPEACTABICHBI B YICOHHKE).

3. Onrtuka (7 1)

3.1.

CaeToBbIC
BOJIHBI.
I'eomeTpuu
eckast "
BOJIHOBasi
ontuka (5

)

['eomeTpuueckas onTuka.
[IpssMonuHENHOE pacpoCcTpaHEeHue
CBeTa B OJHOPOJIHOM cpesie. 3aKOHbI
OTpa)XCHHUs U IIPEJIOMJICHUS CBETA.
[TonHoe oTpakenue. OnTuueckue
pUOOPBHI.

BonHoBEIE cBOMICTBA CBETA.
Ckopoctb cBeta. MHTEpdepeHtms
cBera. KorepeHTHOCTh BOJIH.
Hudpaxius cera. [lonspuzanus
cBera. Jlucnepcus cpera.
[IpakTyeckoe npUMeHEHNE
AIEKTPOMArHUTHBIX MU3TYYSHHH.

Teopus ¢ pemeHusIMU
3ama4 — 4 4,
nabopaTtopHbIe
pabotel — 1 4

JlaBaTh ompenesieHHE TOHSTUW: CBET,
reOMETpUYECKass ONTHKA, CBETOBOM JIyd,
CKOpPOCTh ~ CBETa, OTPAXKEHHE  CBETa,
MIPEJIOMJIEHUE CBETA, IOJHOE OTPAKEHHE
CBETa, YroJl TaJCHHS, YroJ OTpaKeHHS,
yroja  TOpeliOMJIEHUs,  OTHOCHUTEIbHBIN
MOKa3aTeNlb TPEJIOMJICHUS, a0COFOTHBIN

MoKa3aTelb MpeIOMIIEHUS, JINH3A,
(boKyCHOE pacCTOSIHUE JIMH3BI, ONTHYECKast
cuia JIUH3BIL, JTUcnepcust CBETA,

uHTepdepeHus cBera, AUPpPaKius CBETa,
JUQGPaKIMOHHAS PEHIETKA, TMOJSPU3ALMS




CBETa, €CTECTBEHHBIH CBET,
IIJIOCKOTOJIIPU30BAHHBIN CBET.

OrnuceIBaTh METO/BI U3MEPEHUsI CKOPOCTU
CBeTa.

[IepeunciaTs CBOMCTBA CBETOBBIX BOJIH.
Pacno3naBarts, BOCIIPOU3BOUTb,
HaOJII0AaTh PacpOCTPAaHEHHE CBETOBBIX
BOJIH, OTpa)KEHUE, MpeJIOMJICHHE,
MOTJIOLICHHE, JUCIIEPCUIO,
uHTEep(EpPEHIIHIO, T dpaKIIio u
MOJIIPU3ALIMIO CBETOBBIX BOJIH.
®opmynupoBatk npuHuun ['roiireHca,
3aKOHBI OTPAKEHUS U IPEJIOMJICHUS CBETA,
IPAaHMIIBI UX TPUMEHUMOCTH.

CtpouTh X0/1 JIy4a B IJTIOCKOTAPAILICIHHOM
IJIaCTHHE, TPEYroJbHOU MpU3Me,
MOBOPOTHOM  Mpu3Me, 000padnBaroei
[IPU3M€, TOHKOU JIMH3E.

Ctpouth u300pakeHHE TMpeaMeTa B
IJIOCKOM 3€pKajie, B TOHKOW JIMH3E.
[lepeuncnary BUABI JIUH3, WX OCHOBHBIE
XapaKTePUCTUKU — ONTUYECKHH LEHTP,
r7laBHas ~ ONTHYecKas  ocb,  (okyc,
ONTHYECKas CUJIA.

Onpenenatb B KOHKPETHOM CHUTyalUH
3HAYEHUS YIJa MaJeHUs], yIia OTpakeHus,
yriia  TNpeJOMIIEHHs,  OTHOCUTEIBHOTO
MoKazarenisi MpeaoMJIeHHs, a0COIOTHOTO
MOKa3aTelsl MPENIOMIIEHHUs, CKOPOCTH CBETa
B cpeme, (OKyCHOro  paccTOsHWS,
ONTUYECKON CHJIbI JIMH3BI, YBEIUYECHUS
JIUH3BI, nepuo/ia T (HpaKIIMOHHON
pEelETKH, MOJIOKEHUS




UHTEPPEPEHIIMOHHBIX U AU(PAKIIHOHHBIX
MaKCUMYMOB M MHHUMYMOB. 3aIiCHIBATh
(dbopMyiTy TOHKOHM JHMH3BI, pACCUUTHIBATH B
KOHKPETHBIX CHUTyalUsX C €€ IOMOILBIO
HEH3BECTHBIC BEJTMYUHBI.

OOBSICHATH NPUHINI KOPPEKIHU 3PEHHS C
MIOMOIIIBIO OYKOB.

BKCHepI/IMeHTaHBHO OIpCaAcCIIATh
IIOKa3aTcib IMPCIOMJICHUA CpCabl.
Hccnenosath 3aBUCUMOCTDb yria

IIPEJIOMIICHUS OT  yrjga  TajeHus,
3aBHCHUMOCTb PACCTOSIHMsI OT JIMH3BI JI0
M300paXeHUsI OT PacCTOSHUS OT JIMH3BI J10
peaMera.

[IpoBepsATh TUNOTE3BI: Yrojl MPEIOMIICHUS
IIPSIMO IIPONOPLUOHAJIEH YIUIy HaJCHUS.
KoHcTpyupoBaTe MoienH TeaecKona u/uiu
MHUKPOCKOIIA.

PaGorate B mape u rpynme Ipu
BBIMIOJTHEHUM  NPAKTUYECKUX  3aJaHHUH,
BbI/IBH)KEHUU TUIOTES, paspaboTke
METOJIOB IIPOBEPKU TUIIOTE3.

Haxonute B smrepatype u HMHTepHere
uHpopmanuto o ouorpadusx 1. HetoToHa,
X. I'osirenca, T. FOnra, O. ®penens, 06 ux
Hay4YHbIX paboTax, O 3HAYEHUU UX padoT
JUISl COBPEMEHHOW HAayKH.

Bbicka3blBaTh CBOE MHEHUE O 3HAYEHUU
HAy4YHBIX OTKPBITUHN U paboT no ontuke U.
Hrrorona, X. I'toiirenca, T. IOmura, O.
O®penenst. BocipuHumaTh, aHaIM3UpPOBATh,
nepepadaTbIBaTh u IPEBSABIATh




uHpOpMALIMIO B COOTBETCTBHH  C
MOCTaBJICHHBIMHU 33/JaYaMHU.

Beigensats OCHOBHBIE I10JIOXKEHHUS
KOPITYCKYJISIPHOM W BOJIHOBOM TeOpHUid
CBETa. YUacTBOBaThb B OOCYXXACHUHU 3TUX
TEOpUH U COBPEMEHHBIX B3TJISAOB Ha
IIPUPOY CBETA.

['oTOBUTH Ipe3eHTallMU W COOOIIEHUsS IO
W3YYCHHBIM TeMaM (BO3MOJXKHBIC TEMBbI
MIPEACTABJICHBI B YIYCOHHKE).

3.2

DNeMEeHThI
TEOPHH
OTHOCHTEITb
HocTH (1 )

ITocrynarer CTO: wnHBapMaHTHOCTH
MOJZyJIsI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUTL OTHOCUTEJIbHOCTH
OWHIITEWHA. OTHOCHUTENBHOCTD
onHoBpeMmeHHocTH. CrnencTtBus  u3
MOCTYJIaTOB CTO. DIIeMEHThI
PENSATUBUCTCKOM TMHAMUKH.

CBsi3p MacChl M DHEPTrUU CBOOOHOM

YaCTHUIIBI. 3Hepl"I/I${ ITOKO4I.

Teopus ¢ pelmeHusIMU
3amay — 1 g

[aBaTp  ompenesneHHe — MOHATHIL:
co0ObITHE, IIOCTYJIAT, COOCTBEHHAs!
MHEpLHaJIbHAs cucrema oTCufTa,

coOCTBEHHOE BpEMsi, COOCTBEHHasl AJIMHA
Tena, mMacca IOKOS, WHBAPHAHT, SHEPrus
MIOKOSL.

®opmynuposats noctynarsl CTO.

dopmyTuUpOBaTh BBIBO/IbI u3
IIOCTYJIATOB CTO. AHanu3upoBarthb
bopmyiy PENATUBUCTCKOTO 3aKOHA
CJI0’)KEHUS CKOPOCTE.

3anuceiBaTh BBIp2KEHUE TUIS
sHepruu nokosi. M3marate cyTh npuHLIMNA
COOTBETCTBHUSI.

Haxonuts B JuTeparype u
WuTepHete nHpopManuio o Teopuu 3¢upa,
00 SKCHEpUMEHTax, KOTOpbIe IMPHUBEIH K
cosmannro CTO, 00 OTHOCHTEILHOCTH
paccTosHUN M MPOMEKYTKOB BPEMEHH, O
ouorpacduu A. DitHmITeliHA. BBICKa3bIBaTh
cBoé wMHenne o 3HayeHun CTO pgug
COBPEMEHHOMN HaYyKH.

['0TOBUTH IpE3EeHTAllMU U COOOILEHUS MO
W3yYEeHHBIM TeMaM (BO3MOXKHBIE TEMBI

IPE/ICTAaBJICHbI B YUeOHHUKE).




3.3. | Uznyuenue Bunel wsnydenuii. Hcrounuku | Teopus ¢ pelieHusIMU JaBaTp  ompeneneHue — MOHSATHM:
u  cmekrper | ¢BeTa.  Chextpbl.  CHEKTPalbHBIA | 333y — 1 g TEIJIOBOE H3JIy4YCHHUE,
(1) aHaJu3. AIIEKTPOJIFOMUHECLIEHLI,

TennoBoe u3itydyeHue. KaTOJOJIFOMUHECLEHLIUS,
[xana 3J€KTPOMArHUTHBIX XEMUIIOMUHECLICHIHS,
BOJIH. (OTOMOMUHECUEHIHS, CNIOUHOU CHEeKMp,
HaGmoienne ciekTpos. JIUHeNYamslii CneKmp, noja0Camuvlil CHeKmp,
CNeKmp  No2NOWjeHus,  CHeKMpaIbHbll
aHanus.
Ilepeuucnarb  BHJBI  CIIEKTPOB.
Pacnio3naBars, 80CNPOU3BOOUMD,
Ha0II01aTh CIUIOLLIHOM CHEKTP,
JIMHEWYaThI CIIEKTp, IMOJIOCATBIM CHEKTP,
CHEKTp U3JIy4YECHHUS U TOTJIOIICHHUS.
[lepeuncnaTb BUIBI 3IEKTPOMATHUTHBIX
W3JIy4YCHHU, WX HWCTOYHUKH, CBOICTBA,
IIPUMEHEHUE. Ucnons3zoBare  mkaiy
AIIEKTPOMAarHuTHeIX BOJH. (CpaBHUBaTh
CBOMCTBA AJIEKTPOMATrHUTHBIX BOJH Pa3HbIX
JIMana30HOoB.
4. KBanToBasi pusuxa (8 4)

4.1 | CeroBble I'mnoresa M. Ilmanka o kBaHrtax. | Teopus ¢ pemeHusMu | JlaBathb ompeeieHue MOHATUN:
kBaHTBl (2 | ®oToadhdext. DoTOH. 3amad — 2 9 ¢dotordpdekr, KBaHT, TOK HACBILEHUS,
q) VYpaBuenue A. OWHmTENHHA A 3aJiepKMBalolllee  HalpsbkeHHe, paborta

dboTorddekra. BBIXO0/1a, KpacHas rpanuiia ¢gorosrddexra.
Onovimor A.I'. Cmonemosa. Pacrno3naBars, HaO0II00aTh SIBJICHHE
3axonwvl homosgpexma. dboTtorddekra.

KopnyckynsipHO-BOJTHOBOM  Ayaiau3M. OmnwuceiBatk onbITel CTONETOBA.

JlaBiieHue cBera. ®opmynupoBare runore3dy Ilnanka o

Onbitet  ILH. Jlebeneea u C.U.
Basunosa. CooTHoeHne
HeomnpenenénHoctei ['eiizendepra.

KBaHTaX, 3aKOHBI (hoTOdDeKTa.
AHanm3upoBarth 3aKOHHI poTordPexTa.
3anuceIBaTh M COCTABIATh B KOHKPETHBIX
CUTyalMsIX ypaBHEHHE OWHINTEHHA JJIs




dororddekra 1 HaXOAUTh C €0 MOMOIIBIO
HEW3BECTHBIE BEJIMYUHBI.

Bblyucisate B KOHKPETHBIX CHUTYAIlHsSX
3HAQUYEHHUS] MaKCHUMAJIbHOM KHHETHYECKOU
SHEpruu  (OTOIIEKTPOHOB,  CKOPOCTH
(hOTOIIEKTPOHOB, paboThI BBIXO/Ia,
3alUpalOUIer0 HAIpPSDKEHUs, 4YacTOThl U
JUTMHBI BOJIHBI, COOTBETCTBYIOIINX KPACHON
rpanuiie Gpororpdexra.

[IpuBoauTs TpUMEPHl  HCIOIB30BAHUSA
dororddekra.

OOBACHATD CyTh KOPITYCKYJISIPHO-
BOJIHOBOTO JlyaJlu3Ma.

OnuceiBate  ombiThl  JlebegeBa 1o
U3MEPEHUI0 JaBJICHUS CBETa M  OIBITHI
BasuioBa no ontuke.

DopmyIIHpPOBaTh COOTHOIIICHUE
HeomnpenenénHoctet  Ieiizenbepra  u
OOBSCHSATH €T0 CYTh.

Haxogute B murepatype u MHTepHere
uHpopmauuto o paborax Cronerosa,
Jlebenesa, Basunosa, Ilnanxa, Komnmowna,
oe bpoiins.

Bolaensate poiap POCCHHMCKUX YYEHBIX B
UCCIJIETOBAaHUM CBOMCTB CBETA.

[TpuBOAUTH TIpUMEpPHI OMOIOTHYECKOTO H
XUMHYECKOTO JEHCTBHS CBETA.

['OTOBUTH NpE3EHTAllMU U COOOILEHUS MO
M3YYEHHBIM TeMaM (BO3MOJKHBIE TEMbI
IPE/ICTAaBJICHbI B YUeOHHUKE).

4.2

ATomHas
¢uznka

)

(1

OnbITHI Pesepdopna.
[TnanerapHast MOJeTTb CTPOCHUS aTOMa.
OObscHeHHE JUHENYaToro CHeKTpa

Teopus ¢ pemeHusIMU
3amaq — 14

JlaBaTp  ompeneneHue  MOHSATHM:
aTOMHOE SIAPO, PHEPreTUUYECKU yPOBEHb,
sHeprusi noHu3anuu. ONUCHIBATH OIBITHI
Pesepdopra.




BOJIOpOJla HAa OCHOBE KBAaHTOBBIX
nocryJsiatoB bopa.

OnucelBaTb M CpaBHHUBATH MOJENH
atroma Tomcona u Pezepdopna.

PaccmarpuBare, wuccinenoBaTth U
OINMCHIBATh JINHENYATHIE CIIEKTPHI.

DopMyIUpOBaTh KBaHTOBBIE
noctyJiatel bopa.

OOBSCHATH JHHEHYATBIE CHEKTPHI
aToMa BOJOpOJa HAa OCHOBE KBaHTOBBIX
nocrtynaroB bopa.

PaccuntbiBath B KOHKPETHOU
CUTyallUH 4YacTOTy M JUIMHY BOJIHBI
UCIyckaemMoro (oToHa mpu Mepexoie
aToMa U3  OJHOTO  CTallMOHAPHOIO
COCTOSIHUS B JAPYTO€, SHEPIrUi0 MOHU3ALUU
aToma.

Onucvieamp YCmMpoucmeo u
00BACHAMb NPUHYUN OeLCMBUS 1A3ePO8.

Haxonuts B aureparype u
NHuTtepnere CBEJICHUS 0 ¢akrax,
MOATBEPXKJAIOIIUX  CIIO)KHOE  CTPOEHHUE
aTroma, o paboTax yu€HBIX IO CO3JAHUIO
MOJIETI CTPOEHHUsI aToMa, O MPUMEHEHUU
J1a3epoB B HaykKe, MEIUIINHE,
IPOMBIIIJICHHOCTH, OBITY.

BoiaensaTe posib pOCCUMCKUX YYEHBIX
B CO3/IaHHUH U HCIIOJIb30BaHNUH JIA3€POB.

["'oTOBUTH IpE3EHTALINN U COOOLICHUS
[0 U3YyYEHHBIM TeMaM (BO3MOKHBIE TE€MBI
MIPEACTABJICHBI B YICOHHKE).

4.3

®dusuka
aTOMHOTO
szpa.
DnemeHTap
HbIE
gacTuiel (5

4)

CoctaB M CTpOEHHUE AaATOMHOTO
sapa.

N3oTonel. AnepHbie CUIBL.

JleekT Maccel ¥ PHEPTHsl CBSA3H

sapa.
PanmoakTHBHOCTE. Buner
paarOaKTUBHBIX MPEBPALLCHU I

Teopus ¢ peleHusIMu
3amady —54g

JaBaTe  ompeneneHus  MOHSTHM:
MacCOBOE€ YHCII0, HyKJIOHBI, SIICPHBIE CHIIHI,
nedeKkT Macc, DHEepPrusl CBS3H, yAelbHas

SHEPTUst CBSI3U aTOMHBIX anep,
pPaZMoaKTUBHOCTb, MEPUOJ MOJypacnaja,
HCKYCCTBEHHAs PaINOaKTUBHOCTb,

AACPHBIC PCAKIIUH, DHCPT €TUUYECKHI BBIXO]I
;mepHoﬁ PCAKIINH, OCITHAasA AaacpHasi




ATOMHBIX siiep. 3aKOH PaJMOAKTUBHOTO
pacmana.
MeTtoap! HaOII0CHUS u
perucTpanuu 3JI€MEHTAPHBIX YaCTHII.
SlnepHble  peakuu, peakuuu
neneHus U cuHresa. llemHas peakus
neneHus saep. TepMosiiepHblil CUHTES.
[IpumeHeHue siICpHOM SHEPTHUU.

Buonoeuueckoe Oeticmeue
PAOUOAKMUBHBIX U3LYYEHUII.
DneMeHTapHbIe YaCTHIIBI.

CDYH,I[aMeHTaJ'IBHBIC BSaHMOﬂeﬁCTBHH.
yCKOpI/ITCJ'II/I QJICMCHTAPHbIX YaCTHLI.

peakiusi, Ko3(h(ULIHUEHT pa3MHOKEHUs
HEHUTPOHOB, KpUTHYECKAst Mmacca,
PEaKTOPBI-PA3MHOXKUTEIN, TEPMOsIECpHAs
peakuus.

CpaBHUBaTh CBOWICTBA MPOTOHA U
HEUTpOHA.

OnuceiBaTh MPOTOHHO-HEUTPOHHYIO
MOJEJIb sAJIpa.

Onpenensats cocTaB AP pPa3IMUHbIX
JJIEMEHTOB ~ C  TOMOIIBIO  TaOJIHUIIBI
MenneneeBa. M300paxaTh U UUTATh CXEMBI
aTOMOB.

CpaBHMBaTh CHIIY 3JIEKTPHUYECKOTO
OTTAJIKUBAHUS TIPOTOHOB M CHIIY CBSI3U
HYKJIOHOB B siJIpe.

Boruncnsate nedexkt Macc, dHEpPruro
CBSI3U W YJIEJIbHYIO DJHEPrUI0  CBS3U

KOHKPETHBIX ATOMHBIX anep.
AHanu3upoBaTh CBSI3b YAEIbHOM 3HEPruu
CBS3U c YCTOWYHUBOCTBIO sanaep.

Ilepeuncnars  BUIBI  pPaMOaKTUBHOIO
pacnana aroMmHbIX saep. CpaBHUBATh
cBolicTBa anb(da-, Oera- W Tramma-
U3JIy4YCHUH.

3anuceiBaTh,  OOBSCHATH  3aKOH
PaAMOAKTUBHOIO  pacmaja,  yKas3blBaTh
IpaHullbl ero npuMeHuMocTu. OnpenensiTh
B KOHKPETHBIX  CHUTyalUsX  YHUCIO
HepaclaBIIUXcA AP, YUCIO PaCIaBIIUXCS
a51ep, NEPUOJ MOoTypacaa.

3anucelBaTh  SAJIEPHBIE  PEAKLUU.
Omnpenenars TpOAYKTHI SIIEPHBIX PEAKIUI.
PaccuuTbiBaTh ~ DHEPrUYECKUN  BBIXOJ
SJIEPHBIX PEAKIIM.

OnunceiBaTh  MEXaHU3MBI  JCJICHHS
SANep W UENHOW  SAEPHOM  pEaKLHH.




CpaBHUBaTh sIepHbIE M TEPMOSIEPHBIE

peakum.

VYyacTtBOBaTH B 00CyXIeHUH
NPEUMYILECTB W HEJOCTATKOB SIICPHON
SHEPreTUKH.

Haxonuts B aureparype u
WNuTtepHere cBeaeHus 00  OTKPBITUU
MPOTOHA, HEHUTPOHA, PAJUOAKTUBHOCTH, O
MOJIyYEHU U u HUCIOJIb30BaHUU
PaIMOAKTUBHBIX HU30TOIOB, HOBBIX
XUMHYECKHUX DJIEMEHTOB.

Boiaenste posib poCCUMCKUX YUEHBIX
B HUCCIEIOBAHMSAX  aTOMHOIO  SJpa,
OTKPBITUM CIIOHTAHHOTO JICJIICHUS SIAEP
ypaHa, pa3BUTUU SIACPHOM HSHEPrETUKH,
CO3JaHUM HOBBIX wu3oronoB B OWMSIN
(OOBbenMHEHHBINT ~ WHCTUTYT  SIIEPHBIX
uccienoBanuii B T. JlyOne).

['oToBUTH Mpe3EHTAIIMN U COOOIIICHUS
M0 M3YYEHHBIM TeMaM (BO3MOXKHBIE TE€MBbI
nmpencTaBieHsl B yueOHuke). [laBaTh
OmnpeNeNeHne TOHATUM:  AHHUTHIISIIHS,
JIENMOHbI, A0poHbl, K8apK,  2lIOOH.
[lepeuncnars OCHOBHEIE CBOICTBa
AJIEMEHTApHbBIX YaCTHII.

Breigenste Tpynmel  3J€MEHTapHBIX
YaCTHII.

[lepeuncnarh 3aKOHBI COXpaHEHUS,
KOTOpBIE BBITIOJIHSFOTCS npu
MPEBPALLICHUSAX YACTHIL. OnuceiBaTh
MpOIECChl  AHHUTHWIAIMM ~ YacTHI[ W
AHTUYAaCTUI] U  POXKIEHUS  BJIEKTPOH-
MO3UTPOHHBIX Tap.

Ha3spiBaTh ©  CcpaBHUBATH  BHJIBI
(byHIaMEHTaIbHBIX B3aUMOJICHCTBHIA.

OnuceiBaTh poJib  YCKOPUTENIEH B
H3Y4YCHUH 3JIEMCHTAPHBIX YaCTHII.




Haxomute B nutepatrype u WMHTepHere
CBEIEHMSI 00  HCTOPUM  OTKPBITHS
AJIEMEHTApHbIX YacTHll, O TpEX 3Tamax B
pa3BUTUHU (UBHUKH DJIEMEHTAPHBIX YaCTHUII.

OnuceiBaTh COBPEMEHHYIO
(bu3nUecKyIo KapTUHY MHpa.

5. 3Hauenue (1)1/131/11(1/1 JUIsL pa3BUTHA MHpa Teopml C pCLICHUSIMHU OOBACHATH SIBICHUS Ha MUKpPO-, MaKpoO-,
3HaueHue U Pa3BUTUS TMPOU3BOIUTEIBHBIX CHI | 3a7ad— 1 4 MCTaypoOBHAX, — OIMpaiACh — Ha  HCTBIPC
$uzuKn obmiecTBa. PuU3MYeECKas KAPTHHA MUPA. (yHIaMeHTalbHBIX B3aMMOJICUCTBAA
o (TpaBUTaLIMOHHOE, 3JIEKTPOMArHUTHOE,
pa3BHTHS CHJIbHOE W ciaboe); BIIAJIETh METOJIaMHU
HAy4YHOT'O0 TIO3HAHUS HA TPEIMETHOM U
Mupa " MEXITPEAMETHOM YPOBHSX (Harpumep, mpu
pPa3sBUTHsA BbIIEIEHUU OOINEr0o ¥ PasjiM4YHOro B
NPpOM3BOIH MeXaHHU3Max, crocodax IMOSBIECHHUS HOBBIX
TeJbHbIX €CTECTBEHHO-HAYYHbIX M TYMaHHUTAPHBIX
CHJL 3HAHWH); CUCTEMATH3UPOBATh U 00001IATh
obuecTBa busznyecKkre 3HaHUS; CHCTEMaTU3UPOBATh U
(19) 0000maTe UH(POPMALINIO/3HAHUS B
MPEAMETHOM u MeTarpeaMeTHOM
KOHTEKCTaX; 0CO3HAaBaTh IIEHHOCTH
HAYYHBIX METOJIOB MTO3HAHUS B JIFOOOM BUJIE
JIeATETbHOCTH, YMETh BECTH  JUAJIOr,
BBICITYIIIUBATH MHEHHE OTITIOHEHTA,
y4acTBOBaTh B  JUCKYCCHUU, OTKPBITO
BBIpPAXKAaTh M OTCTaMBaTh CBOKO TOYKY
3peHus
BBICTpPaNBaTh CBOIO OyayuIyto
00pa3oBaTeNbHYI0 TPACKTOPHIO B ACIEKTE
PO ECCHOHAIBHOTO CAMOOIIPEICIICHHUS.
6. Ctpoenne u 3BoJonus Beenennoii (2 1)
Ctpoenne | Bumumbie nBmkeHus: HeOecHbIX Ten. | Teopus ¢ pernenusimu | JlaBaTh omnpepeneHue MOHSATHI: HebecHas
) | 3akonsl Kemepa. 3ama4 — 2 94 chepa, skaunmuxa, HebOeCHuIl IKEAMOP,
sBoionust | ConHeuyHas cucTeMa: IJIaHeThl M MaJible NONIOC MUpa, O0Cb Mupa, Kpye CKIOHEeHUs,

Tena, cuctema 3emisi-JIyHa.

npAamoe 60cx09fcdeHue, CKJIOHEHUe,




Bcesennoii
(29)

Crpoenue u »sBomonuss CoiHIA U
3B&31. Knaccudukarus 38371, 3BE3bI
Y UCTOYHHUKHU UX SHEPTHUHU.

lNanaktuka. CoBpeMeHHbIE
MpEACTaBICHUS O  CTPOCHUH U
3BOIIONNHY BeeleHHoi.
[IpuMEeHHUMOCTh 3aKOHOB (DHM3WKHU ISt
OOBSCHEHHUSI TIPUPOJBI KOCMHUYECKUX
0OBEKTOB.

napaniakce, Tapcek, AacTPOHOMHUYECKas
eAVHUIA, TIepUTreNnii, adenuid, COTHEIHOEe
3aTMEHUE, JIyHHOE 3aTMEHHE, IIJIaHEThI
36MHOM  TpyNIbl,  IUIAHETHI-TUTAHTHI,
acTepou]i, MeTeop, MeTeoput, (otocdepa,
CBETUMOCTD, MPOTyOepaHel], MPOTO3BE3/a,
CBEpPXHOBasi 3BE€3/1a, TajaKkTUKa, KBasap,
KpacHoe cMmelleHue, Teopus bobiioro
B3pPbIBA, BO3pacT BeeneHHoM.

Ha6mronate JIyHy 1 11aHeThl B TEIECKOIL.
Bb1ienste 0COOCHHOCTH CHUCTEMBI 3eMIIsi-
JlyHa.

PacnioznaBath, MO/I€TMPOBaTh, HAOJIIOIATh
JYHHBIE U COJIHEYHBIC 3aTMEHUSI.
OOBSCHATH MPUIMBHI M OTIUBBL
Dopmynuposams U 3aNUCHIBAMb 3AKOHbI
Kennepa.

OnwucsiBath CTpOEHHUE Conneunoit
CUCTEMBI.

[TepeuncasiTh MIaHETH! M BUIbI MAJIBIX TEJ.
OnwucsiBathk cTpoeHue ComHIa.

HaGnronate conneunsle naTHa. Cobuto1aTh
npaBwiia 0€30MacHOCTU IMPH HaOJIOJIEHUN
ConHna.

[lepeuncnsiTh TUNUYHBIE TPYIIBI 3BE3,
OCHOBHBIE (PU3UYECKHUE XAPAKTEPUCTUKH
3BE3I.

OnuceIBaTh IBOJIIOLHUIO 3BE3]] OT POKICHUS
JI0O CMEPTH.

HaspiBaTh camble sipkue 3BE3OBI U
CO3BE3 U

[lepeuucnsaTh BUABI TaJaKTUK, OMHCHIBATH
COCTaB M CTPOCHME TANAKTHK. Bbaensits




Mneunsiii IIyTe cpenu npyrux rajaakTHK.
Omnpenenars Mecto COJTHEYHOM CUCTEMBI B
I'amakTuke. OueHuBarh MOPSAOK
paccTosHui 10 KOCMUYECKUX OOBEKTOB.
OnuceiBaTh CyTh KpPaCHOIO CMEIIEHUS U
€ro  WCIOIb30BAaHUE IIPU  HU3YyYEHUU
rajlakTUK.

IIpuBOIUTE KpaTKOE H3JI0KEHUE TEOPUU
bonpmoro B3pbIBa u TEOpUHU
pacuupsronierics BeeneHHoil.

Ilpueooums  npumepvl  UCNONL308AHUS
3aKOH08 husuKu 015l 0OBACHEHUS NPUPOObL
KOCMUYECKUX 00BbEKMO8.

PaGotatb B mape u Tpymnme Ipu
BBIIIOJTHEHUH NTPAKTUYECKUX 3a/IaHUM.
Hcnonp3oBate MHTEpHET U1 IOMCKA
N300paXeHU KOCMHMYECKHUX OOBEKTOB U
uHpopManuu 00 UX OCOOEHHOCTSIX.
VYyacTBOBaTh B OOCYXIEHMM H3BECTHBIX
KOCMHUYECKMX HCCIeN0BaHu. Bpinensats
COBETCKHE U POCCUNCKHME JIOCTH)KEHUS B
00J1aCTH KOCMOHAaBTHKH M HCCIIEIOBaHMS
kocMoca. OTHOCUTBCS C YBaXEHHEM K
POCCUICKUM YYEHBIM U KOCMOHABTAM.
Haxonute B smrepatrype u HMHTepHere
CBEJICHMSI HA 3aJIaHHYIO TEMY.

['oTOBUTH Ipe3eHTallMU U COOOIIEHUs IO
W3YYEHHBIM TEMaM.

HUrorosoe
IIOBTOPEHUE

(1)

DIIEKTPOIMHAMHUKA.
Konebanus 1 BOIHEL
Ontuka

KBanroBas ¢uzuka.

Teopus ¢ pemeHusIMu
3amaq — 1 4.

-YMETH P€IIaTh paCYCTHBIC U KAYECTBCHHEBIC
3aa4u Ha MCXaHUYCCKUC, IDJICKTPUUYCCKUC,
SJICKTPOMArdMTHEIC, OIITUYCCKUC,
KBAaHTOBBIC SABJICHU.




7. Onucanue y4eOHO-METOAHMYECKOI0 U MATEPHATbHO-TEXHUYECKOr0 o0ecrneyeHust
o0pa3oBaTeIbHOIO Mpouecca

g;_)n Tun nmocobust ABTOD HanmenoBanue N3patenscTBO, 101
MsikuiieB r.A. pocEELLEHIe
1. | YueOHuk byxoBiieB Bb.b. | ®u3uka 10 xnacc P m ’
Corckmii H.H. Mocxkza, 2018
MsikuiieB I poCEeIICHIE
2. | YueOHHuK Bbyxosues b.b ®dusuka 11 kimacc 25)18 - m ’
Yapyrun B.M.
3 T EZIEEEIETZHE 3. du3zuka. 10 kmacc. | M.:  MHuemo3uHa,
' a Tenmer T I/I. ' 3a/1auyHuK. 2014
dusuka. [ToypouHblie
Toypounbie pazpabotku. 10 kiacc
yue0. nmocoboue st | M.: IIpocBemenue,
4. | pa3zpaboTku Caypos 1O. A. oB1e0BpasoBar. 2017
opraHu3aIui : 6a30BbIi U
yri1y0Jl. ypOBHU
dusuka. IToypouHslie
Toypounbie pazpabotku. 11 kiace
yue0. mocobue st | M.: IIpocBemenue,
5. | pa3paboTku Caypos 1O. A. oB1e0BpasoBar. 2017
opranu3anuii : 6a30BbIif 1
yri1y0Jl. ypOBHU
du3zuka. Paboune
nporpammel. [IpenmerHas
JTUHUS YYCOHUKOB CEPHH
«Knaccuueckuii  Kype».
6 Paboune Maramma AB 10-11  xmaccer:  yue0. | M.: IIpocBerienue,
" | mporpaMmsl o nocobue s | 2017
001eo6pazonar.
opraHuzaiuii: 0a30BbId U
yriay0OJl. ypOBHHU.
®duzuka. 11 kmace. Y. 3:
. 3aJaYHUK ISl y4Yaluxcs
7. | 3amayHuK EeHHeHmTeHH 3. 0011e00pa3oBaTeIbHBIX Mmuemo3suHa, 2015
AP opranu3anuii (6a3oBslii 1
yriyOJIeHHBIH YPOBHH)
MocksuHa ET., | COoopuuk  3amad 1O )
8. | Coopru sanau Boakos B.A. ¢uzuke. 10-11 kmaccsl M.: BAKO, 2019

8. Ilimanupyemble pe3y/bTaTbl 0CBOEHUSI y4eOHOI0 NpeiMeTa

BbinyckHuK Ha 0230BOM YPOBHE HAYUMTCSH:

* IEMOHCTPUPOBATh Ha MpPUMEpax poJib U MeCTO (GU3UKU B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHBIX TEXHUKH U TEXHOJIOTMM, B IPAKTUYECKON
JIeATEIIbHOCTH JIFOJCH;

* TOKa3bIBaTh Ha NMPUMEPAX B3aMMOCBSA3b MEXAY (U3UKOW U JPYTUMH €CTECTBEHHBIMU
HayKaMy;



* YCTaHaBJIMBAaTh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBICHUI M MPUMEHSTH OCHOBHBIC
buznYecKrue MOJENH JUIS UX OMUCAHUS U OOBSICHEHUS;

* UCHONB30BaTh HMH(OpMaNMIO (U3HUECKOrO COACpKAHMS NIPU PELICHUH Y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M HCCIEAOBATENbCKUX 3a/a4, HWHTErpupys HHPOPMALUIO U3
pa3IMYHBIX UCTOYHUKOB M KPUTUYECKU €€ OL[CHUBAS;

* pa3IM4aTh U YMETh UCHOJB30BATh B YUEOHO-MCCIEIOBATEIBCKON JIEATEIHHOCTH METOIbI
HAy4YHOTO HCCienoBaHus (HaOO/IeHUe, OMHMCAHHUE, M3MEPEHHE, SKCIIEPUMEHT, BbIABIDKEHUE
TUIIOTE3bl, MOJICIMPOBAHUE U T. 1.) U (JOPMBI HAYYHOTO MO3HAHUS ((aKTHI, 3aKOHBI, TEOPUH),
JEMOHCTPHPYS Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM I1O3HAHUU;

* TPOBOAWUTH TMPSMbIE M KOCBEHHBIC H3MEpeHUs (HU3UYECKHX BEIUYHH, BBIOUpAs
U3MEpUTENIbHbIE MPUOOPHI C Yy4EeTOM HEOOXOAMMOW TOYHOCTHM HM3MEPEHHUH, MIIAaHUPOBATH XOJI
U3MEpEHUH, MoNlyyaTh 3HAUYCHHE HW3MEPSIeMOl BEIUYMHBI W OLIEHUBATh OTHOCHTEIBHYIO
MOTPENIHOCTh U3MEpEHus Mo hopmMyiam;

* BBITIOJIHATH MCCIIEIOBAHUS 3aBUCUMOCTEH MEX Y (PU3NYECKUMHU BEIIMYMHAMHU: IPOBOIUTH
U3MEpPEHUS U OMpEeNesITh Ha OCHOBE UCCIIEJIOBAHMS 3HAYEHHE NapaMeTPOB, XapaKTEePU3YIOIINX
JAHHYIO 3aBUCHMOCTD MEXIY BEIMUMHAMH, U JIJIATh BHIBOJI C yUETOM IOTPEITHOCTH H3MEPEHHI;

* MCIIOJIL30BATH JIJISl OMMCAHUS XapaKTepa MpOoTeKaHus (PU3NUECKHX MPOLecCcoB (pU3nvecKue
BEJIMYMHBI M IEMOHCTPHPOBATH B3aUMOCBS3b MEXKTy HUMHU;

* HCIIOJIL30BATH JIJISl OMHMCAHUS XapaKTepa MpoTeKaHus (PU3NUECKHX MPOoLeccoB (pu3nveckue
3aKOHBI C YYETOM I'PaHUI] UX TPUMEHUMOCTH;

* pemaTh Ka4eCTBEHHBIE 3a/1a4M (B TOM UHCIIE M MEXKIIPEAMETHOTO XapaKTepa), UCIIONIb3Ys
Mojeny, (u3uYecKre BENIWYMHBI W 3aKOHBI; BBICTPAMBATH JIOTUYECKH BEPHYIO MEMOYKY
00BSICHEHUS (JI0Ka3aTEIbCTBA) MPEIJIOKEHHOTO B 3aa4e Mporiecca (SIBICHU);

* pemiath pacueTHBIE 33Jauu C SIBHO 3aJJaHHON (pU3MUYECKOW MOJEBIO: HA OCHOBE aHAIN3a
YCIIOBUS 3a/1a4¥l BBIIEIATh (PU3UUYECKYI0 MOJIEb, HAXOAUTh (PM3UYECKUE BEIMYUHBI U 3aKOHBI,
HEOOXOIMMBIE U JTOCTATOYHBIC /ISl €€ PEIICHHUs, MPOBOJUTH PACUEThI U MPOBEPSTH MOITYICHHBIN
pe3yIbTarT;

* YUYUTBHIBATH TPAHUIIBI MPUMCHCHHSI M3YyYCHHBIX (DU3UYECKHX MOJCNCH NpH pPEHICHUH
bu3HYECKUX U MEXIPEIMETHBIX 3a/1a4;

* IIPUMEHATH 3HAHWS O MPHUHIUIAX PaObOThI U OCHOBHBIX XapPaKTEPHCTUKAX H3YUYCHHBIX
MAaIlIuH, MPUOOPOB U APYIHMX TEXHUUYECKUX YCTPOWCTB JI PEIICHUs MPAKTUYECKHX, yueOHO-
MCCIIEIOBATEILCKUX U MPOEKTHBIX 3a/1a4;

* HCIIOJIH30BaTh 3HAHUS O (PU3NYECKHX 00BEKTaX U MPOIeccax B MOBCETHEBHOM KU3HU IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHNH ¢ MPUOOPaMU U TEXHUUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHMs 370POBbS U COOTIOIEHUST HOPM 3KOJIOTMUYECKOT0 MOBEIEHUS B OKpYXKaloLIel cpene,
JUISl IPUHATHUS PELICHUN B IIOBCEITHEBHOW KU3HM.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS

* TIOHUMATh M OOBSACHATH IEJIOCTHOCTh (DPU3WYECKON TEOPHH, pa3jinyaTh TPAHUIBI €€
MPUMEHUMOCTH U MECTO B PSAY APYTUX PUBNUYECKUX TEOPUH;

* BIAJECTh MpPHEMaMH I[IOCTPOSHHS TEOPETHYECKHUX JIOKA3aTeNbCTB, a TaKke
IPOTHO3UPOBAHUS OCOOEHHOCTEH NMpOTEeKaHUH (PU3MUECKUX SBICHUH U IMPOLIECCOB Ha OCHOBE
MOJTYYSHHBIX TEOPETHYECKUX BBIBOJIOB U JIOKA3aTEIbCTB;

*  XapakTepu30BaTh CHUCTEMHYI) CBS3b MEXKAY OCHOBOIOJATAIONIMMH HAyYHBIMH
TOHSATHUSIMH: TIPOCTPAHCTBO, BpEMsI, MaTepus (BEIIECTBO, MOJIE), IBIKCHHE, CHIIA, SHEPTHS;

* BBIBHTaTh THUIOTE3bl HAa OCHOBE 3HAHUSA OCHOBOIONATAIOMINX  (PUINYECKUX
3aKOHOMEPHOCTEN M 3aKOHOB;

* CaMOCTOSITEIHHO TUTAHUPOBATH U MTPOBOAUTH (PU3UUECKHE SKCIIEPUMEHTHI;

*  XapaKTepHW30BaTh TJOOATBHBIE MPOOJEMBI, CTOSIIUE TIEpea  UYEIOBEUECTBOM:
HHEPreTUYECKUE, CHIPhEBBIE, SKOIOTUYECKHE U POJIb (PU3UKU B PEIICHUH 3THX MpoOiIeM;

* pemraTh MPaKTUKO-OPHEHTHPOBAHHBIC KAUECTBEHHBIC W pacCUeTHBIE (PU3NYECKUE 331auH C
BBIOOpOM (PM3MUECKOM MOJENH, UCMONb3Yys HECKOJBKO (DU3MYECKHX 3aKOHOB WM (POpMyII,
CBSI3BIBAIOIINX W3BECTHBIC (PM3UIECKUE BEIINIHHEI,



* OOBSCHATH MPUHIUIBI PabOThl U XapaKTEPUCTHKU H3YUYEHHBIX MalllH, MPUOOPOB U

TEXHUYECKUX YCTPOUCTB;
* OOBSICHATD YCIIOBHSI IPUMEHEHUS (PU3HUECKUX MOJIeNIel IPH pelIeHnn (prU3nIecKux 3a1ad,
HAaXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a1adue (pU3HMUECKYI0 MOJIEIb, pa3pelaTs IpodiieMy Kak

Ha OCHOBC HMCHOIINUXCsI 3HaHI/II71, TaK U IIpU IOMOIIU METOJ0B OLCHKH.

( )
JOKYMEHT NOANMMCAH
% SJIEKTPOHHOW NOANMNCHIO
Ceptudukar:
4555759F2A5D18CD97D220C608820BE49C89D320
Bnageneu: MypbiwkuHa EneHa BagumosHa
HencteutenenH: ¢ 15.09.2021 o 15.12.2022
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