HHOACHUTEJIBHAA 3AIIMCKA

Pabouyas nporpamma no ¢pusuke s 10-11 knaccos (yriy0/eHHbIH YPOBEHb) COCTABJICHA
HA OCHOBe:

- TpeOOBaHUI K pe3ysibTaTaM OCBOEHHMS OCHOBHOW 0Opa3oBaTeIbHOU
mporpaMmbl  cpenHero obmero obpazoBanus (OOIT COO), mpencTaBleHHBIX B
denepanbHOM TrocyaapcTBEHHOM oOpaszoBatenbHOM cTanaapre (PI'OC) cpeanero
o01mero oopa3oBaHus;

- ITpumepHOI OCHOBHOI 00pa30BaTeIbHON IMPOrPaMMbl CPEIHETO OOIIETro
o0pa3zoBaHMs;

— OcHoBHOM  00pa3oBaTeNbHOW  MPOrPaMMBI  CPEIHEr0  OOIIEero
obpazoBanus ' bOY COIII c.BnagumupoBka,

- yuebnoro miana [ bOY COILL c. Bnagumuposka Ha 2019-2020 yuebHnbrii
rOx;

- aBTOPCKOH pabouelt mporpammel 1o ¢usuke s 10-11 kmacco: dusmka.
Paboune nporpammel. Ilpeamernas nuHus yueOHMKOB cepun «Kimaccuueckuir Kypey.
10-11 xmacchr: yueb. mocobue ajisg 001meo0opa3oBaT. OpraHu3anuii: 0a30BbIA M YIIIYOJI.
ypoBuH / A.B. llatanuna. — M.: [IpocBemenue, 2018.

PabGouas nporpaMmMa opHeHTHPOBAHA HA UCNOJIb30BaHHe Y4eOHUKOB «Pu3uka» 1 10 u
11 kiaccoB cepun «Kiaaccuuecknii Kype»:

®wuszuka. 10 kmacc: yueOHUK i oOIIeo0pa3oBaTeNbHBIX OpraHu3anuii: 0a30BbI U YyIiIyo.
ypoBuu / I'.Sl. Msakumes, b.b. byxosues, H.H. Cotckuit; non pen. H.A. IlapdentseBoit. — M.:
[Tpocsemenwue, 2019.

Odusuka. 11 xmace: y4eOHUK I 00IIe0Opa3oBaTENbHBIX OpraHW3aIfii: 0a30BBIA |
yny6.ypoBuu / I'.SI. Mskumes, b.b. byxosues, B.M. Yapyrun; nox pen. H.A. IlapdentbeBoit. — M.:
IIpocsemienue, 2019.

B nmporpaMMe yuTeHBI OCHOBHBIE UJEH U IMOJOKEHUS MpOorpamMmbl (POPMUPOBAHUS U Pa3BUTHS
YHUBEPCAJBHBIX y4eOHBIX JEHCTBHH JUIsi CpeaHero oOmero oOpa3oBaHuss H  COOJOJCHA
peeMCTBEHHOCTH ¢ [IprmepHoii mporpamMmoit o ¢pu3uKe 17151 OCHOBHOTO 00111ero 00pa3oBaHUsl.

[IporpaMMoii  mpenyCMOTPEHO  pa3BUTHE BCEX  OCHOBHBIX  BHJIOB  JESTEIBHOCTH,
NPEJCTaBICHHBIX B IPOTpaMMe OCHOBHOTO 0011ero 00pa3oBaHusl.

OcBoenue mporpamMmbel 10 (uU3UKEe OOeceunBaeT OBJAJEHUE OCHOBaMH  Y4eOHO-
MCCJIEI0BATEIbCKON AEATEIbHOCTH, HAayYHBIMH METOJAMM PEIICHUS Pa3IUYHbIX TEOPETUYECKUX U
MPAKTUYECKHX 3a7au.

Metononoruueckoi ocHOBOi DPI'OC COO sBiageTcsT CUCTEMHO-AESITEILHOCTHBINA ITOIXO.I.
OcHoBHbIE BU/IBI YU€OHOU AESITENbHOCTH, NPEACTaBIEHHbBIE B TEMAaTHYECKOM IUIAaHUPOBAHUU paboueit
IpOTrpaMMbl, MO3BOJIIIOT CTPOUTH Ipoliecc o0ydeHHs Ha OCHOBE JaHHOTO Mojaxonaa. B pesysnbrare
KOMIIETEHIIMM, C()OpPMUPOBAaHHBIE B INKOJE NpPU M3YYEHUH (PU3MKH, MOTYT BIIOCIEICTBUU
MCIIOJIb30BAThCS yYaIlUMHUCA B JIHOOBIX JKU3HEHHBIX CUTYalUsX.

Pabouas nmporpamma BKJIIOYAET CIEYIOIINE Pa3/elibl:

1. [TosicHuTenbHast 3amucka, B KOTOPOH KOHKPETHU3UPYIOTCS OOLIUe Ienu
cpeaHero o0pa3oBaHus ¢ yUETOM clieUPUKN UMK KaK y4eOHOro npeamMera.
OO61as xapakTepucTHKa y4eOHOT0 peaMeTa.

3. MecTo kypca (pu3uKu B y4eOHOM IJIaHE.

4. PesynbpTathl ocBoeHUS Kypca (PU3HKH — TMYHOCTHBIE, METANPEIMETHBIE H
MpPEeIMETHBIE.

5. Copneprxanue Kypca GU3UKH.

6. [Tmanupyemble pe3yabTaThl H3y4eHUs Kypca (DU3HKH.

7. TemaTudeckoe ITAaHUPOBAaHUE C OMNPENEICHWEM OCHOBHBIX BHJIOB
y4eOHOM NesATeIbHOCTH yUalluXcs MPU U3y4eHUH Kypca (PU3UKH.

8. TemaTuueckoe IUIAHMPOBAaHUE C YyKa3aHMEM KOJIMYECTBA YacoB,

OTBOJIMMBIX Ha OCBOEHUE KaXKJIOM TEMBI.
OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

dusnka, Kak Hayka 0 Hambojee OOMMX 3aKOHAX MPHUPOJIbI, BHICTyMas B KauyecTBE y4eOHOTO
mpeaAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUW 00 OKpPYXalOleM MUpE.
[[IxonpHBIA Kypc GUBUKH — CHCTEMOOOPA3YIONINHN NIl €CTECTBEHHO-HAYYHBIX yUYE€OHBIX MPEIMETOB,
MOCKONBKY (DM3MUECKHE 3aKOHBI JIEKAT B OCHOBE COJEPKaHHUS XUMHUHU, OHONOrHH, (pu3udecKon
reorpadun ¥ aCTPOHOMUHU.



N3ydenue ¢usuku sBisieTcs HEOOXOTUMBIM HE TOJBKO ISl OBJAJIEHUST OCHOBAaMH OIHOW M3
€CTECTBCHHBIX HAyK, SBIISIONMIECHCS KOMIIOHEHTOH oOmiero oOpa3oBaHus. 3HaHHWE (PU3UKH B €&
UCTOPUYECKOM  Da3BUTUM TIOMOTaeT YeJOBEKY TOHATh Ipouecc (GOpPMHUPOBAHUS  JIPYTHX
COCTaBJIAIOLINX COBPEMEHHOM KyNIbTyphl. | yMaHuTapHOe 3HaueHHe (PU3MKHU Kak 00s3aTeNbHON YacTh
oOmiero o0pa3oBaHUS COCTOUT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJIECHUIO MHPOIOHUMAHUS U
Pa3BUTHIO HAYYHOTO CIOCO0Aa MBIILICHHUS, MMO3BOJISIONIETO OOBEKTHBHO OLIEHHWBATh CBEACHHS 00
okpyxatomeM mupe. Kpome Toro, oBinazeHue OCHOBHBIMH (DU3NYECKUMHU 3HAHUSMH Ha 0a30BOM
YPOBHE HEOOXOAUMO MPAKTUYECKH KAKIOMY YEJIOBEKY B COBPEMEHHOM JKHU3HU.

Jusa pemenus 3agad  (QOpMHPOBAHUS OCHOB HAY4YHOI'O MHPOBO33PEHUS, Pa3BUTUA
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEN U MO3HABATENbHBIX HHTEPECOB IIKOJIHHUKOB B MPOIECCEe U3yUEHUs
(¢U3UKM OCHOBHOE BHHMMAHHE CIIEAYET YJIENATh HE CTOJBKO Iepefade CyMMbl T'OTOBBIX 3HAHHUH,
CKOJIPKO 3HAaKOMCTBY C METOJaMH HAyYHOTO MMO3HAHMS OKPYXKAIOIIEro MHUpa, TOCTAHOBKE MpOOIieM,
TpeOYIOMIMX OT YYaIIUXCs CAMOCTOSTENIbHOM 1eATEIbHOCTH 110 UX Pa3pelIeHuIo.

Hesm n3ydeHns GU3NKA B CPEIHEH MIKOJIE:

- dbopMupoBaHUEe y 00yJaIONINXCs YBEPEHHOCTH B IICHHOCTH 00pa30BaHuUs,
3HAYUMOCTU (PU3MUECKUX 3HAHUN s KaXKIOro YellOBEeKa HE3aBHUCHUMO OT €ro
npodeccoHaABbHOM IeSATEIBHOCTH;

- OBJIaJICHUE OCHOBOMOJAraloIUMU (HU3HUYECKUMU 3aKOHOMEPHOCTSMHU,
3aKOHAMH M TEOPHUSMH; paclIupeHre 00bEMa HCIOIb3YEeMbIX (PU3MUECKUX TMOHSTHH,
TEPMHUHOJIOTUN U CUMBOJIUKH;

- npuoOpeTeHue 3HAHUW O (YHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHaX,
JEKALMX B OCHOBE COBPEMEHHOH (PU3MYECKOW KapTHUHBI MUpPA, O HauOoJee BaKHBIX
OTKPBITHSIX B 00JaCTH (PM3HMKH, OKa3aBLIMX OIPENEISIONIee BIMSHUE Ha DPa3BUTHE
TEXHUKU U TEXHOJOTHH; MOHUMaHue (PU3NYECKON CYIIHOCTH SIBJICHHM, HaOJII01aeMbIX
BO BcenenHoii;

— OBJIAJICHUE OCHOBHBIMH METOJAAMHM HAyYHOTO IIO3HAHUS MPUPOJIBL,
ucnoib3yeMbiMu B (usuke (HaOmoeHUE, OMHMCAHHWE, W3MEpPEHUE, BBIIBIKEHUE
THIIOTE3, MPOBEICHUE SKCIIEPUMEHTA); OBJIAZCHUE YMEHHUSMH 00padaThIBaTh JaHHBIC
AKCIIEPUMEHTA, OOBACHATH IOJYYEHHbIE DPE3YyJbTaThl, YCTAHABIMBATh 3aBUCHUMOCTHU
Mexay GU3NYECKUMU BEIMYMHAMU B HAOIIOAa€MOM SIBJICHHUH, J€JIaTh BBIBOIBL;

- oTpaboTKa yMEHHUS pemarh (U3UYECKUe 3aJa4d Pa3HBIX ypPOBHEH
CJI0)KHOCTH;

- pUOOpETEHUE: ONbITa Pa3HOOOPA3HOW JAESITEIbHOCTH, OIBITa MO3HAHUS
U CaMOIO3HAHUS; YMEHUHN CTaBUTh 3aJauM, peliaTh NpoOiaemMbl, IPUHUMATh PEIICHUs,
UCKaTh, aHAIM3UPOBaTh M 00pabaThiBaTh HMH(POPMAIMIO; KIIOUEBBIX HaBBIKOB
(KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIUX YHHBEpPCAIbHOE 3HAueHHE: KOMMYHUKAIUH,
COTpY/JHHYECTBa, U3MepeHnit, 3P(eKTHBHOr0O U 0E30MaCHOT0  HCIOJIb30BAHUS
Pa3IUYHBIX TEXHUUYECKUX YCTPOMICTB;

- OCBOEHHUE CITIOCOOOB MCMOJIb30BaHUS (PU3MUECKUX 3HAHUN JJIS pelleHus
MPaKTUYECKUX 3a/ady, OOBSICHEHMs] SBJICHUHM OKpYyXKarolled JIeCTBUTENbHOCTH,
obecrieyeHns: 6€30MaCHOCTH XKHU3HHU U OXPaHbl IPUPOIbI;

- pa3BUTHE  [I03HABATEIbHBIX  HHTEPECOB,  UHTEIJIEKTyaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B TMpolecce MPUOOpETeHUs 3HaHUN C MCIOJIb30BaHHEM
pa3NUYHBIX ~ MCTOYHUKOB HMHGPOpPMAlMM M  COBPEMEHHBIX  MH(POPMALMOHHBIX
TEXHOJIOTUH; yMEHUl (QOpMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIHUIO IO
OTHOIICHHUIO K (u3ndeckoi nHpOopMaIuu, MoIy4aeMol U3 pa3HbIX HCTOYHUKOB;

- BOCIIUTAHUE YBAXXUTEJIbHOTO OTHOIICHUSI K YUYEHBIM M UX OTKPBITHSM,
YyBCTBA FOP/IOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

OcobeHHOCTh Ienienoyaranust st 0a30BOrO0 YpOBHS COCTOMT B TOM, 4YTO OOy4YeHHE
OPUEHTHPOBAHO B OCHOBHOM Ha (OpMHpOBaHHE Yy OOydaromuxcs oOuield KyJIbTypbl W HAy4HOTO
MHUPOBO33pEHUS, Ha UCIIOJIb30BAHNE MOJyYEHHBIX 3HAHUI U YMEHHH B MOBCEAHEBHOMN KU3HU.

Oco0eHHOCTD LIeNIenoaaranus JUisl yriIyOJIEeHHOTO YPOBHSI COCTOMT B TOM, 4YTOOBI HaIpaBHUTh
CTAapIIEKJIACCHUKOB Ha IOATOTOBKY K Oyaymied mnpodeccuoHaIbHOM — JesTeIbHOCTH, Ha
dopMHpOoBaHHE YMEHMH M HaBBIKOB, HEOOXOAMMBIX JUIsI MPOAOJDKEHHS OOpa3oBaHMs B BBICIIMX
y4eOHBIX 3aBEJIEHUSX COOTBETCTBYIOIIETO NpOodWiIs, a TakKe Ha OCBOGHHE O00bEMa 3HAHUH,
JIOCTATOYHOTO JIJIsl MPOAOJKEHUST 00pa30BaHUs U caMOOOpPa30BaHMUS.

Conepxanue Kypca GU3UMKHA B IpOTrpaMMe CpelHEro oOIiero oopa3oBaHUs CTPYKTYpUpPYETCs
Ha OCHOBE (PM3MUECKUX TEOpPUH M BKIIOYAET CIEAYIOIIME pa3JeNbl: HayyHBIH METO]l MO3HaHUS
IPUPOJIbI, MEXaHHKa, MOJIEKYJsipHas (U3MKa U TEPMOJIMHAMUKA, 3JEKTPOJUHAMUKA, KOJIeOaHUsS U
BOJIHBI, ONITHKA, CIIEIIAaIbHAS TEOPUsI OTHOCUTEIIBHOCTH, KBaHTOBAs (hH3HMKa, CTpoeHne BeeneHHo.

MECTO KYPCA ®U3UKHU B YYHEBHOM IIJIAHE



B coorBercTBMM C y4eOHBIM IJIAHOM Kypcy (PM3MKM CpeiHEH LIKOJbI MPEeIUIeCTBYET KypC
¢u3uKn OCHOBHOHM IIKONBI (7-9 KiIacchl), BKIIOYAIOUIMNA 3JIE€MEHTApHBIE CBEIEHHUS O (U3NYECKUX
BEJINYMHAX U SBJICHUSX.

Ha »stame cpenHeil IIKOJIBI BO3MOXHO H3ydeHHE OOYYarOIIMMMCS €CTECTBO3HAHUA JHOO
¢bu3uKY Ha 6a30BOM WM YTIIYOJIEHHOM YPOBHE.

Hannasi pabodasi mporpamma no (usuke s yriayOJIEHHOTO YPOBHSI COCTaBIICHAa W3 pacyéra
408 4 3a gBa roga oOyuenus (mo 6 4y B Hexmemo B 10 m 11 kiaccax); B mporpamme yureno 15%
pe3epBHOro0 BpeMeHU. Pe3zepBHOE BpeMsi MOXKET OBbITh HCIIOJIb30BAHO JUIS YBEJIMYEHUS BPEMEHHM Ha
U3y4eHHE OTJENbHBIX TeM Kypca (M3UKU B 3aBUCHUMOCTU OT MOTPEOHOCTEH ydamuXxcs. YUYUThIBaeTCs
TaKXke TOT (DaKT, 4TO peaybHas MPOJOHKUTENBHOCTh y4eOHOro roja BCerJa OKa3bIBACTCS MEHbIIE
HOPMAaTUBHOM.

PE3YJIBTATBI OCBOEHUSA KYPCA ®U3UKU

[IpenonaBanre (GU3MKKH B CPEeIHCH IIKOJE HAMPaBIECHO Ha JOCTHXKCHHE OOYYaroIIUMUCS
CIIEAYIOIIMX JJHYHOCTHBIX Pe3yJIbTATOB:

- yYMEHHE YIPaBJIATh CBOCH MO3HABATEIbHON JEATEIBHOCTHIO;

- FOTOBHOCTh W  CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIE
caM0o00pa30BaHMI0, HA MPOTSHKEHHM BCEH JKU3HH; CO3HATEIBHOE OTHOIIEHHE K
HEMPEePHIBHOMY O0pa30BaHMIO KAk YCJIOBHIO YCIEIIHONW MPO(EeCCHOHATbHOW U
00I1IECTBEHHOM IE€ATEILHOCTH,

- yYMEHHE COTPYIHUYATH CO B3POCIIBIM, CBEPCTHUKAMH, JIECTHMU MJIAIIIETO
BO3pacTa B 00pa3oBaTeIbHOM, YIeOHO-UCCICI0BATEILCKON, TPOSKTHOM U IPYTrUX BHIAX
JEATETHLHOCTH;

- c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH; OCO3HAHWE 3HAYMMOCTH HAYKH, BIAICHHUS
JOCTOBEpHOH HMH(MOpMAIMEel O MEepeOBbIX JOCTIKEHHAX W OTKPBITUSAX MHUPOBOU M
OTEUECTBEHHOM HAYKH; 3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MEpa
1 001I1eCTBa; TOTOBHOCTh K HAYYHO-TEXHHUUYECKOMY TBOPUECTBY;

- 4yBCTBO FOPJOCTH 332 POCCUICKYIO (PU3MUYECKYIO HAYKY, TYMaHHU3M;

- MOJIOKUTEBHOE OTHOIICHUE K TPYAY, LEIeYCTPEMIEHHOCTD,

— DKOJIOTHYECKAsT KYyJbTypa, OCEpEKHOE OTHOIICHHWE K POJHOW 3emile,
HpI/IpOZ[HBIM 6OFaTCTBaM POCCI/H/I 158 MI/Ipa, IIOHUMAHHUEC OTBCTCTBCHHOCTU 3a COCTOSHUC
MIPUPOIHBIX PECYPCOB U Pa3yMHOE MPUPOIOIOIH30BAHHUE.

MeTanpeaMeTHbIMU Pe3yJbTATAMH OCBOEHUS BBITYCKHHUKAMU CPEAHEH IIKOJIBI TPOrPaMMBI
1o (pu3uKe ABISIOTCA:
1) oceoenue pezynamuHbviX yHUBEPCATbHBIX YUEOHBIX OCUICHBUN:
- CaMOCTOSITENIbHO ~ OMpPEACNATh IeJIM, CTaBUTh W  (POopMyIHpoBaTh
cOoOCTBEHHBIE 33/1a4l B 00Pa30BATEIHHOM IEATETLHOCTH U JKU3HEHHBIX CUTYAIUsX;
- OIICHUBATh PECYPChI, B TOM YHWCJE BPEMs W JIpyrue HemaTepHaIbHbBIC
pecypchl, HEOOXOIUMBIE JJI TOCTHXKEHHS TIOCTABJIICHHOW paHee eI,
- COMNOCTABIIATL HMEIOIIHECS BO3MOXKHOCTH M HEOOXOAUMBIE ISt
JOCTHKEHHUS TI€JIA PECYPCHI;
- ONpEeIENsATh HECKOJIBKO MyTeH TOCTUKEHUS TOCTaBICHHOM 11eJH;
— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPEIEIHUTh, YTO
LeJb JOCTUTHYTA;
- COMNOCTABIISATh MOJYYEHHBINH pe3yabTaT AESITENIbHOCTU C MOCTaBIEHHOU
3apaHee LEeNblo;
- 0CO3HABaTh MOCIEACTBUS JOCTHIKEHUS IMOCTABIIEHHOH IEaId B
JesITeIbHOCTH, COOCTBEHHOU JKU3HU U KU3HH OKPYKAIOIINX JTIOCH;
2) oceoenue noznasamenvHbIX YHUBEPCATbHBIX YUEOHBIX OCUCMGUIL:
- KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATh MH(MOPMAIIUIO C Pa3HBIX
MO3UILINIA;
- pacmo3HaBaTh U (DPUKCHpPOBATh MPOTHUBOpEUUss B HHGOPMAIIMOHHBIX
HCTOYHHUKAX;
- WCIIOJIH30BaTh Pa3IUYHbIE MOJCIIBHO-CXEMATHUECKUE CPEACTBA IS
MIPEJICTABJICHHUSI BBISIBICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHKAX TPOTUBOPEUHIL;



- OCYILECTBIIATh Pa3BEPHYTHIM MH()OPMAIIMOHHBIN MOUCK U CTABUTh HA €ro
OCHOBE HOBbIE (Y4eOHBIC U MTO3HABATEIILHEIC) 33/1a4H,

— MCKAaTh U HAXOAUTh 0000MIEHHBIE CTIOCOOBI pElICHHMS 3a/1a4;

- MPUBOJUTH KPUTHUECKHUE apryMEHThl KaK B OTHOIIEHUH COOCTBEHHOTO
CYXKJE€HHU, TaK U B OTHOILECHHUH JIEUCTBUI U CYKIEHUI IPYroro 4eJI0BeKa;

- aHAIM3UPOBAaTh M  MpeoOpa3oBbIBATH  MPOOIEMHO-TIPOTHBOPEUHBHIC
CUTYALINH;

- BBIXOJAWTh 32 paMKu Yy4yeOHOro TmpeaMera U OCYIIECTBISATH
L[eJICHANIPABICHHbBIN MMOMCK BO3MOXHOCTH IIMPOKOTIO MEepeHOca CPEACTB U CIOCOo00B
JIEHCTBHS,

- BBICTpAaWBaTh  MHAMBHUIYaJbHYI0  O0Opa30BaTEIbHYIO  TPACKTOPHIO,
YUHUTBIBAsI OTPAHUYEHHS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

- 3aHUMaTh pa3Hble IMO3ULUU B I03HABATEIbHON JAESITEIbHOCTU (OBITh
YUYEHHKOM M YyuuTeneMm; (opmynupoBaTh oOpa3oBaTeNbHBII 3alpoc U BBINOJIHATH
KOHCYJIbTaTHBHBIE (DYHKIIMM CAMOCTOSITEIILHO; CTaBUTh Mpobiemy u paboTarh Haj e€
pelLIeHNEM; YIIPaBIsTh COBMECTHOM 1103HABATENBHON AESITEIbHOCTBIO U IOAUNHATHCSA);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUIL:

- OCYILIECTBIIATh JEIOBYI0 KOMMYHUKALIUIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCJIbIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aliy, TaK U 3a e€ npejesiaMu);

- IPU OCYLIECTBICHUU TPYIOBON pabOThl OBITH KaK PYKOBOJMTENIEM, TaK
U 4YWIEHOM IPOEKTHOW KOMAaHIbl B Pa3HbIX pPOJIIX (FE€HEPATOPOM HIEH, KPUTHUKOM,
UCIIOJHUTENIEM, IPE3CHTYIOIIUM U T. [1.);

- pa3BEPHYTO, JIOTMYHO U TOYHO U3JArarb CBOIO TOUYKY 3pEHHUS C
UCIOJIb30BaHUEM a/ICKBAaTHBIX (YCTHBIX U MUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

- pacrio3HaBaTh  KOH()JIUKTOTEHHbIE CHUTyallud ®  OPeJOTBpaliaTh
KOH(JIMKTHI JI0 MX aKTUBHOU (a3bl;

- COIIacOBBIBaTh IO3MLIMM YJIEHOB KOMaH/bl B Ipoliecce paboThl HaJ
OOIIMM MPOTYKTOM/PEIICHUEM;

- IPEJICTaBIATh MYyOIMYHO PE3yJabTaThl MHJIMBUIYaJbHOW M IPYNIIOBOM
JEeATEIbHOCTH KaK Iepe]] 3HAKOMOM, TaK U Iepes] HE3HAKOMOU ayIuTOPUEH;

- noaouparb TApTHEPOB Ui JAETOBOM KOMMYHHUKAI[MH, HCXOIs U3
co00paKeHHI Pe3yIbTATUBHOCTH B3aMMOACHUCTBHS, a HE JIMYHBIX CUMITATHH;

— BOCIIPUHUMATh KPUTHYECKHE 3aMEuyaHUsl Kak pecypc COOCTBEHHOTO
pa3BUTHS;

- TOYHO U €MKO (POPMYTUPOBATh KaK KPUTUUECKUE, TaK U 0100pUTEIbHbIE
3aMeYaHHsl B aApec JpYrux JIIOJeM B paMKax JeJOBOM H 00pa3oBaTEeIbHOU
KOMMYHHMKAIUH, U30€eras pu 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKICHHM.

IIpeaMeTHBIMHM pe3yabTAaTAMHM OCBOCHUS BBITYCKHMKAMU CpPEIHEN IMIKOJbI MPOrpamMMbl IO
busUKe Ha 6a3060M yposHe SBISIIOTCS:

— c(OpPMUPOBAHHOCTh ~ MPEACTABIEHUNH O 3aKOHOMEPHOH CBSI3U U
MO3HABAEMOCTH SIBIEHUW MPHUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, O POJIU U
MecTe (U3UKH B COBPEMEHHON HAyYHOW KapTHHE MHpA; MOHUMaHHUE POJu (U3UKU B
dbopMupoBaHUH KpYyrozopa U (pyHKIMOHAIBHON TPaMOTHOCTH YeNIOBEKa ISl pPeIleHUs
MPaKTUYECKUX 3a/1a4;

— BIIaJICHUE OCHOBOIIOJIaratoIuMHu buznUeCcKUMHU MOHATHUSMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TEOPHSIMH; YBEPEHHOE TMOJIb30BaHUE (pu3udeckon
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— c(hOpPMUPOBAHHOCTH TMPEJCTABICHU O (PU3NYECKON CYITHOCTHU SIBICHUN
IpUPOAbl (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAaHTOBBIX), BHUAAX
Marepuu (BEIIECTBO M TIOJIE), JABMKEHHWU KaK CIOCOOE CYIIECTBOBAaHUS MaTEpUU;
OCBOCHHE OCHOBHBIX HJCH MEXaHWKH, aTOMHO-MOJEKYJISPHOTO Y4YEHHUS O CTPOCHUH
BEIIECTBA, DJIEMEHTOB DJEKTPOJWHAMUKA M KBAaHTOBOW (PH3UKU; OBIAJCHUE
MOHATHIHBIM amapaToM U CUMBOIUYECKUM SI3BIKOM (PH3UKU;

— BJIaJICHUE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HAHUSI, UCIOJIb3yEMbIMU
B (¢usuke: HAOMIOJEHUE, ONMCAaHUE, U3MEPEHHE, SKCIIEPUMEHT; BIAJICHUE YMEHUSIMU
oOpabaTeiBaTh pe3yNbTaThl H3MEPEHUN, OOHAPYKWUBATh 3aBUCUMOCTH  MEKIY
(bUBUYECKUMHU BeTMYNHAMU, OOBSCHSTH MOJyYE€HHBIE PE3yJIbTAThI U JIeTIaTh BEIBOJIBL;

— BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOMOJAraomux (pu3n4eckux 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSITH HUX
IKCIIEPUMEHTAIBLHBIMU CPEICTBAMH, (DOpMynHpys Ieldb HCCISAOBaHUsS; BIaJICHUE



YMEHHUSIMH OINUCHIBaTh U OOBSCHATH CaMOCTOSTEIbHO MPOBEAEHHBIE SKCIEPUMEHTHI,
aHAJIM3UPOBATh PE3YNbTAThI MOTYYEHHON U3 HKCIIEPUMEHTOB UH(GOPMAIIUU, ONIPEIEAThH
JOCTOBEPHOCTD MOJyYEHHOTO PE3yIbTaTa;
- YMEHHE peliaTh IpocThie (U3NUECKUe 3aauu;
- c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHITh MOJyYEHHbIE 3HAHUS IS
OOBSICHEHUS YCIIOBUI MpOTEeKaHUs (PU3MUYECKUX SBIICHUN B MPHUPOJAE U Ui MPUHSATUS
MPAKTUYECKUX PELICHUI B OBCEAHEBHON KU3HU;
- MOHUMaHue (U3MYECKUX OCHOB M TPUHIHUIIOB ACHCTBUSA (paboThI)
MallMiH ¥ MEXaHU3MOB, CPEICTB IEPEABMKEHUS U CBS3M, OBITOBBIX MPHOOPOB,
MPOMBIIIICHHBIX TEXHOJIOTUYECKUX MPOILIECCOB, BIUSHHUA UX HA OKPYXKAIOIIYIO CPEIy;
OCO3HaHHME BO3MOXHBIX IPUYHH TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;
- c(OPMHPOBAHHOCTh ~ COOCTBEHHOH TO3MLIMH TIO OTHOIIEGHHIO K
busnueckoit HHPOpMAIIHH, TOTy4aeMOU U3 PA3HBIX HCTOYHUKOB.
IIpenmeTHble pe3yabTaThl OCBOEHHS BBINIYCKHUKAMHU CPeJHel LIKOJbI MporpaMMsl no ¢usnke
HAa yriry0J1eHHOM YPOBHe JIO0JDKHBI BKIIIOUaTh TPEOOBAHUSA K pe3ysibTaTaM OCBOEHUS 6a30BOro Kypca u
JIOTIOJTHUTEIIBHO OTPaXaTh:
- ¢(hOPMUPOBAHHOCTH CUCTEMbI 3HAHHI 00 0OIIMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX M TEOPHUSIX
U IpeJCTaBIeHUH 0 neiicTBUM BO BeeneHHON (prU3MUecKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBUSX;
- OTpaOOTaHHOCTh YMEHUSI HCCIENOBATh M aHAIU3UPOBATh pazHOOOpa3Hble (M3HUECKUE SBICHUS U
CBOWCTBAa OOBEKTOB, OOBSICHATH T€OPU3NUECKUE SBICHHUS W MPHUHLIUIBI PaOOTHI M XapaKTEPUCTHUKU
puOOpPOB U YCTPOICTB;
- YMEHHE pelIaTh CIOXKHbBIC 3aauu;
- BJaJIeHWE YMEHHUSMH BbIABUTATh THUIIOTE3bl HA OCHOBE 3HAHHS OCHOBOMOJATAIOIIUX (HU3MUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATH UX SKCHEPUMEHTAIBHBIMH CPEACTBAMHU, POPMYIUPYS 1T
UCCIICIOBAHMS;
- BJIaJICHUE METOJaMH CAaMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX IKCIIEPHUMEHTOB,
ONMHMCAHUA ¥ aHaIM3a MOJYYEHHOW HW3MEpHUTENbHON WHGOpPMAalUU, OMNpEeIeNIeHUs JIOCTOBEPHOCTU
MOJIy4EHHOTO Pe3ysIbTara;
- ¢()OpMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AaHAIM3UPOBATH M OIICHUBATH TOCIEACTBUS OBITOBOM
U MPOU3BOJICTBEHHOM AESATETbHOCTU YENIOBEKa, CBA3aHHOHN ¢ (PU3MYECKHMMU MPOIEeCCaMU, C MO3HUIIUN
9KOJIOTHYECKOl 06€30MacHOCTH.

COAEPXAHUE KYPCA ®U3UKHU
Yri1y6/1eHHbIH YPOBEHb

DuU3MKa U eCTECTBEHHO-HAYYHbI MeTO/ NMO3HAHUSA NMPUPOABI

®dwusuka — pyHIaMeHTalbHas HayKa o pupoe. HayuHsiit MeTo MO3HAHMUS.

Metonpl uccnenoBaHus (pu3ndeckux siBiIeHUN. MoaenupoBaHue (U3NYECKUX SBICHUH H
nporeccoB. Hayunbie (akThl u rumnote3pl. DPuU3NyYecKHWe 3aKOHBI U TPAHUIBI UX MPUMEHHUMOCTH.
Du3nyecKnue TEOPUH W MPUHIUIT COOTBETCTBUS. PU3MUeCcKUe BeIWUYUHBL. [lorpemHocTu nu3MepeHuit
¢usnueckux BennuuH. Ponk u mecto ¢usmku B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI
MHpPA, B MPAKTAYECKON ACATENbHOCTH JIIOAEH. Duszuka u Kyromypa.

Mexanunka

I'panunbl  NPUMEHUMOCTH — KJIACCHYECKOM  MeXaHuku.  IIpocTtpanctBO U Bpewms.
OTHOCUTENBPHOCTh MeXaHu4uecKoro nBkeHus. Cucrembl otcuéra. CKalaspHbIE W BEKTOPHBIE
¢usnueckue BenuuuHbl. Tpaekropus. [lyts. Ilepemerienne. CkopocTs. Yckopenue. PaBHoMepHOEe U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHNE. PABHOMEPHOE IBUKEHHUE 110 OKPYKHOCTH.

B3aumopeiictBue ten. SBnenne uHepuuu. Cuna. Macca. MHepiuanbHble cUCTEMBbl OTCUETA.
3akonbl nuHaMukud Herotona. Cuna TskecTH, Bec, HEBECOMOCTh. CHWIIbI YNPYrOCTH, CHJIBI TPEHHS.
3aKOHBI: BCEMUPHOTO TATOTEHUS, ['yKa, TpeHus. Mcnonv3o8anue 3aKOHO8 MeXAHUKU OJisk 0ObACHEHUs
08UdCEeHUSL HeDeCHbIX mel U Ollsl PA38UMUSL KOCMUYECKUX UCCTe008AHULL.

NmMnynsc MaTepuallbHOW TOYKHA U cUCTEMbl. VIMIylbCc CUiibl. 3aKOH COXPAaHEHHUS UMITYJIbCA.
Mexannueckas padora. MoirHocTh. MexaHnueckas SHeprus MaTepHallbHOM TOYKU U CUCTEMBI. 3aKOH
COXpaHEHUsI MEXaHU4YeCKOU sHeprun. PaboTa CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

PaBHOBecHE MaTepuanbHONW TOYKM M TBEPAOro Tena. MOMEHT CHIIBL. Y CIOBHUS PABHOBECHS.
PaBHOBecue xuakocTn u raza. Jlapiaenue. /[susicenue scuokocmiu.

MouJexyasipaasi (U3MKa ¥ TEPMOAUHAMHUKA



Monexynspuo-kunernueckas Teopusi (MKT) crpoenust BemiectBa u €€ 3KCIIEpUMEHTAIbHbIE
JIOKa3aTelbcTBa. TeroBoe paBHOBecHe. AOCOIIOTHAS TeMIIepaTypa Kak Mepa cpeHel KHHETHISCKOM
SHEPTrUM TEIUIOBOTO JBMKEHHUS 4YacTHI[ BewlecTBa. Mojenb wujeanbHOro rasza. JlaBienue rasa.
YpaBHEHUE COCTOAHUS UIEaTBbHOTO ra3a. Y paBHeHue MenpaeneeBa-Kinanelipona. ['a30Bble 3aKOHBI.

ArperatHble COCTOSIHUS BelECTBA. B3auMHbIe MpeBpalieHus KUJIKOCTH U rasza. Braosxcnocms
6030yxa. Mogenb ctpoenus xxuakocreid. [loBepxHoctHoe HaTsbkeHue. Kpuctamnnueckue u aMmopHbie
Tena.

Buytpennsas sHeprusi. Pabota u Teruomepenaua Kak CHocoObl H3MEHEHHUS BHYTpPEHHEH
SHEepruM. YpaBHEHHE TerioBoro OamaHca. IlepBeiii 3akoH TepmoauHamuku. HeoOpaTumocTh
TemioBbIX mponeccoB. [Ipununel aericteus n KII/] TenmoBbix MamumH.

OCHOBBI JIEKTPOAMHAMU KU

DNeKTpUYECKHe 3apsiibl. 3aKOH COXPAHEHHS 3JIEKTpUUeCcKoro 3apsijaa. 3akoHn Kyrona.

DnekTpuyeckoe mnoje. Hanpssk€HHOCTh M MOTEHUIHAN 3JIEKTPOCTATHYECKOro mojs. JIlunuu
HANPSDKEHHOCTH U OKBUTNIOTEHIIMAIBHBIE MMOBEpXHOCTH. [IpuHIMI cyneprno3unuu nodiei. /1pogooHuxu
U OUIIEKMPUKU 8 INeKmpudeckom noje. INeKTpoéMKocTh. Konaencarop.

IloctosiHublil 3nexkTpuueckuit Tok. Cuna Toka. Comnporusnienue. IlocnenoBarenpHoe Hu
napajuieJIbHOE COEIMHEHHE NMPOBOJHUKOB. 3akoH Jlkoyinsa-JleHuna. DnekTpoaBwkylias cuia. 3aKOH
OmMa 1t TOJTHOM 1enu. DJIEKTPUUYECKUN TOK B MPOBOJIHHUKAX, JIEKTPOJIMTAX, TOJIYIIPOBOJHUKAX, Ta3ax
u BakyyMme. Ceepxnposooumocnio.

MaruuTtHOEe moje. BeKTop MHAYKIIMM MAarHuTHOro moJjs. JleCTBHE MarHUTHOIO MOJIS Ha
MPOBOJIHUK C TOKOM WM JBWXKYIIYIOCS 3apsbkeHHYr0 dactuny. Cuia Amnepa u cuina JlopeHna.
MarsuTHbIC CBOMCTBA BEIICCTRA.

SIBneHue SIEeKTPOMAarHUTHOW MHAYKIMU. MarHuTtHelii notok. IlpaBumo Jlenna. 3akon
AJIEKTPOMArHUTHON MHAYKIMH. SIBIeHnE caMOUMHAYKIMU. IHAYKTUBHOCTh. DJIEKTPOMAarHUTHOE TOJIE.
DHepeust 31eKMpPOMASHUMHO20 NOJIAL.

Koneb6anus n BoJIHBI

Mexanunueckue konebanus. [apmonmueckue kosebanus. CBOOOJHBIC, 3aTyXaroIllue,
BBIHYXJICHHBIC KoJieOanus. [IpeBpareHus s3ueprun npu Kojedbanusx. Pezonanc.

DnexTpoMarHuTHele KoneOanus. KoneGaTenbHblii KOHTYp. [lepeMeHHBI dMeKTPUYEeCKH TOK.
Pezonanc 6 anexkmpuueckoii yenu. Kopomkoe 3amvikanue.

Mexanuueckue BoONHBL [IpomosnbpHble W TMomepedyHble BOMHBL. CKOPOCTh M JIMHA BOJIHBI.
Humepghepenyus u ougpaxyusn. Inepeuss 6onnvl. 36yKo6vle B0JIHbIL.

DOnexkTpoMarHuTHele  BONHBL.  CBOiCTBa  DNEKTPOMATHUTHBIX  BOJNH.  J{MamazoHBI
AJIEKTPOMATHUTHBIX M3TYICHUIA U UX MTPAKTUIECKOE TIPUMEHEHHE.

Onrtuka

I'eomerprueckas onrtuka. CKOpOCTh CBeTa. 3aKOHBI OTPAaXEHHS M IPEIOMIICHUS CBETA.
®opmyna TOHKOM JMH3bL. BoiHOBBIE cBOMcTBa cBeTa: JqucHepcusi, MUHTeppepeHuus, Iudpakius,
MOJIIPU3aLUSL.

OcHOBBI crenuajJbHOM TCOPHH OTHOCUTECJIILHOCTH
HOCTy.HaTI)I TCOPHUU OTHOCUTCIIBHOCTU MW CJICACTBUA H3 HHUX. I/IHBapI/IaHTHOCTB MOayJAd
CKOPOCTH CBCTA B BAKYyMC. 3HCpI‘I/I}I mokos. CBsI3b MacCHl 1 OHCPIrun CBO6OI(HOﬁ YaCTHUIIBI.

KBanToBas ¢usuka. Puzuka aroMa 1 aTOMHOI0 siApa

l'unmoreza M. Ilnanka. @otosnekrpuueckuii 3¢pdexr. Onbitel  CToNeToBa. 3aKOHBI
dororddekra. YpaBuenue DitHmreitna. @otoH. KopmyckynsapHo-BoaHoBOU ayanusMm. CoomuouieHue
Heonpedenennocmeti I etizenbepea.

[TnanerapHas Monens artoma. OOBsSCHEHHME JHMHEHYATOro CIEKTpa BOJOPOJAa HAa OCHOBE
KBaHTOBBIX MTOCTynaToB bopa.

CocTaB U CTpOEHHE aTOMHBIX sifiep. DHEPrusl CBS3U aTOMHBIX sjiep. Buabl paauoakTHBHBIX
NpeBpaIIeHUd aTOMHBIX sIep. 3aKOH PaJloaKTUBHOTO pacnana. Sxepusie peakunu. LlenHas peakmus
nenenus anep. [pumenenue a0eproii snepauu.



OnemeHTapHble YacTUlibl. DyHIaMEHTAJIbHbBIE B3aUMOIEHCTBUS.

Ctpoenne BcesieHHoi

CosHeuHas cucTeMa: TUIaHEThl U Majible Tela, cucrema 3emisa-JIyna. CtpoeHue U 3BOIOLMS
Counnna u 38€31. Kimaccuduxarms 38€31. 3BE3/1bI 1 HICTOUHUKHU MX SHEPTHH.

lanaktuka. CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU U 3BOJIIOIUHU Beenennoil.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIMETA «®U3UKA»

B pe3yabrare u3ydenusi yueOHoro mpeamera «®u3ukKa)» Ha YpOBHE CpelHero 001ero
o0pa3oBaHus:

BrinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYYHTCS:
* OOBSICHSATD U aHAJIU3UPOBATH POJIb U MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHON HAYyYHOU
KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN NEATEIIBHOCTU
JIFOJIEH;

* XapaKTepU30BaTh B3aMMOCBS3b MEKAY (PU3UKON U APYTMMHU €CTECTBEHHBIMH HAyKaMU;

* XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/IY OCHOBOIIOJIATAIOIIMMHU HAyYHBIMU TOHSATHSIMU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIEeCTBO, MOJIE), ABIKEHUE, CUIIA, SHEPTUS;

* IOHUMATh U OOBSCHSTH IIEIOCTHOCTh (PM3UUECKON TEOPUH Pa3INyaTh TPAHHIIBI €€ TIPUMEHUMOCTHU U
MECTO B Py IpYTUX (PU3NUECKUX TEOPHIA;

* BJIQJICTh IPUEMAMHU IIOCTPOCHUS TEOPETUYECKUX J0KA3ATEIbCTB, @ TAKXKE IIPOrHO3UPOBAHUSA
0COOEHHOCTEHN MpoTeKaHUsI PU3NYECKUX SBJIEHUH U MTPOLIECCOB HA OCHOBE MOJIYYEHHBIX
TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

¢ CaMOCTOATCIIbHO KOHCTPYUPOBATH SKCIICPUMCHTAJIbHBIC YCTAHOBKU IJIA ITPOBCPKU BBIJIBUHYTBIX
TU1oTe3, paCCUUThLIBATD 8.6COJ'IIOTHYI-O " OTHOCUTCJIIBHYIO TOTPCIIHOCTH,

¢ CaMOCTOATCIIbHO INIAHUPOBATH U ITIPOBOAUTDH (bHSH‘leCKHe OKCIICPHUMCHTEI;

* pemaTh NpaKTUKO-OPHUEHTUPOBAHHbBIE KAUECTBEHHBIE U pacueTHbIe (U3NUECKUE 3a]Jaul KaK C OIIOpO
Ha U3BECTHBIE (PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH, TaK U C OTIOPOM HA TEKCTHI €
M30BITOYHON MHpOpMAIIHE;

* OOBSICHATH T'paHULIBI IPUMCHCHHUA U3YUCHHBIX CI)I/I3I/I‘leCKI/IX Mopeen IIpU pCIICHUN (I)PBPI‘ICCKI/IX 151
MCKIIPCAMETHBIX 3a1a4;

¢ BBIABUI'aTh TUIIOTE3bI HA OCHOBC 3HAHU OCHOBOIIOJIAraromx (1)I/I3I/I‘ICCKI/IX SaKOHOMCpHOCTGI\/’I n
3aKOHOB;

¢ XapaKTCPpHU30BaTh rio0albHbBIE HpO6J’IeMBI, CTOAIIME IEPEA YCIIOBCUYECTBOM: DOHCPICTUYCCKHUC,
CBIPBCBBIC, SKOJIOTHYCCKUC U POJIb (I)I/I3I/IKI/I B pCHICHUHU 3THUX Hp06J'IeM;

* O0BACHATH MPUHLUIIBI pAOOTH! M XapaKTEPUCTUKH U3YUYE€HHBIX MAlIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB;

* OOBSICHATH YCIIOBUS MPUMEHEHUST GU3NYECKUX MOJEIEH Mpu pereHuH PU3NIeCKUX 3a/1a4, HaXOAUTh
aJIeKBaTHYIO MPEAJIOKEHHOM 3a1aue GU3NYECKyI0 MOJIelb, pa3peliaTh NpodieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAaHUH, TaK U TP MOMOIIN METOJIOB OLICHKHU.

BbInycKHUK HA NPOQUIBLHOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYYUTHCS |

* IPOBEPATH IKCIIEPUMEHTAIBLHBIMU CPEJICTBAMU BBIIBUHYTBIE TUIIOTE3bI, (DOPMYIHUPYS LIETh
UCCIIEIOBaHMs, HA OCHOBE 3HAHMsI OCHOBOIIOATAIONINX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,;

* OMUCHIBATh U AaHAIM3UPOBATH IMOTYYCHHYIO B Pe3yJIbTaTe MPOBEICHHBIX (PU3MUECKUX IKCIIEPUMEHTOB
HH(pOpPMaLIHIO, OTIPEEIIATh €€ IOCTOBEPHOCTH;

* IOHUMATh U OOBACHATH CUCTEMHYIO CBSI3b MEXKYy OCHOBOIIOJATAOIIMMHU HAYYHBIMU TOHSITHSIMHU:
POCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MMOJIC), IBUKEHHE, CUIIa, SHEPI U,



* pelaTh YKCIEPUMEHTAIbHbIE, KAYECTBEHHBIE U KOJIMYECTBEHHbIE 33/1a4M TOBBIILIEHHOTO YPOBHS
CJI0HOCTH, HCTIONB3Yys (PU3NUECKHe 3aKOHbI, a TAK)KE YpaBHEHUS, CBSI3bIBAIOIINE (PU3NUECKHe
BEJIMYUHBI,

* aHAJIM3MPOBATH TPAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIHI XapakTep
(GyHAaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCII0JIb30BaHMSI YACTHBIX 3aKOHOB;

* popMynIMpOBaTh M pelIaTh HOBBIC 33]]a4H, BOZHUKAIOIINE B XOJI€ YI€OHO-HCCIIET0BATEIBCKON U
MIPOEKTHOI J1eATeNbHOCTH,

¢ YCOBEPIICHCTBOBATH HpI/I60pBI 1 METOABI UCCIIEAOBAHHUA B COOTBETCTBUU C MOCTaBJICHHOM 33,[[3‘16171;

¢ UCII0JIb30BATh METOAbI MATCMATUYCCKOI0O MOJACIUPOBAHMA, B TOM YHUCJIC HpOCTef/’IH_II/Ie
CTaTUCTHYCCKHUEC METOAbI AJIA O6pa6OTKI/I PE3YIbTATOB SKCIICPUMEHTA.



TEMATHYECKOE INTAHUPOBAHME C OIIPEJAEJIEHUEM OCHOBHbIX BU/1OB

YUYEBHOU

JAEATEJIBHOCTHU OBYYAIOIIUXCS ITPU U3YYEHUU KYPCA ®U3UKU

TemaTnueckoe
TJIaHUPOBAHUE

Conep;xaHHe 10 TCMaM

OCHOBHbBIE BH/IBI JICATEIBHOCTH
00yJarmuxcs

10 kaacc (204 yaca)

Beenenue. ®U3UKa M €CTECTBEHHO-HAYYHBIA MeTOJ IIO3HAHUSA NPUPOALI

dusuka u
€CTeCTBEHHOHAYYHBIH
MeTO/l IO3HAHUSA
npupoabl (34)

®dusnka - pyHAaMeHTaTbHAS
Hayka o npupoje. Hayunprit
MeTO]l To3HaHusl. MeToIblI
UCCIIEeTOBaHUS (PU3NUECKUX
saBieHui. MonenupoBanue
(bU3HYECKUX SIBICHUU U
npoueccoB. Puznueckue
BennuuHbl. [lorpemuoctu
U3MepeHui pu3muecKkux
BeJIMUMH. Du3znueckue
3aKOHBI M TPAHUIIBI UX
MPUMEHUMOCTH.
@usnueckue Teopuu U
MPUHIUI COOTBETCTBUSI.
Pounb 1 mecTo dusuku B
dhopMHUpOBaHUH
COBPEMEHHON HAay4YHOUN
KapTUHBI MUDA, B
MPAKTUYECKON AESITENbHOCTH
moneit. Qusuxa u Kyromypa.

OOBACHATH Ha KOHKPETHBIX
MIpUMEpPax poiib U MECTO (PU3UKH B
(hopMHUPOBaHUK COBPEMEHHOM
Hay4YHOW KapTUHBI MUDPA, B PA3BUTUHU
COBPEMEHHBIX TEXHUKU U
TEXHOJIOTHM, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH.
JleMOHCTpHUpOBaTh Ha ITpUMEpax
B3aMMOCBS3b MEXKIY (PU3HKON U
JPYTMMHU €CTECTBEHHBIMU HayKaMH.
BocnpousBoauTs cxeMy Hay4yHOTrO
IIO3HAHMsL, IPUBOIUTH IIPUMEPBI €€
UCIIOJb30BaHus. JlaBaTh
ONPEACIICHUE MTOHATHI 1
pacro3HaBaTh UX: MOJEIb, HayyHas
runoTesa, (pu3nveckas BeIUYMHA,
¢busnyeckoe siBICHNE, HAYIHbIH
(bakt, pu3HuecKuil 3aKOH,
¢busnyeckas Teopus, HPUHIUII
cootBeTcTBUs. OOOCHOBBIBATH
HEOOXO0MMOCTb UCIIOJIb30BaHUS
MoJIeNIeH ISl onucaHusl PU3NYECKUX
SIBJICHUH U npoleccoB. IIpuBoauts
IPUMEPBI KOHKPETHBIX SIBJICHUH,
MPOLECCOB M MOJICIIEH T HX
OTHCaHUS.

[TpuBoauTH MpUMeEpPHI HU3NYECKUX
BenuunH. DopMynrpoBaTh
(buznvecKkre 3aKOHbI. Y Ka3bIBaTh
IPaHULbl IPUMEHUMOCTHU
(bu3NYECKUX 3aKOHOB.

[IpuBoauTE pUMEpPHI
WCIIOJIb30BaHUs (PU3MUECKUX 3HAHUI
B KUBOIMCH, apXUTEKTYpE,
JEKOPAaTUBHO-TIPUKIIAHOM
HCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh [IEHHOCTh HAYYHOTO
MO3HAHUS MHUpa JJi YeJIOBEUYECTBa B
LIEJIOM U /ISl KaXKA0T0 YEJIOBEKA B
OTJENbHOCTH, BA)KHOCTh OBJIAJICHUS
METOJIOM Hay4YHOT'O TIO3HAHUS JIIs
JTOCTIDKEHHS yCIiexa B JTI000M BUIE
MIPaKTUYECKON AESITETbHOCTH.
['0TOBUTH MpE3eHTALNU U COOOLICHUS
10 U3yYEHHBIM TeMaM (BO3MOXKHbBIE
TEMBI [IPE/ICTABICHbI B YUEOHHKE).

MEXAHWKA (82 1)

Kunemaruka (28 u)

MexaHudeckoe NBIKEHHUE.
CucreMsl OTCYéTA.

JlaBaTp onpeneneHne NOHATHN:
MEXaHHNYECKOC NBUKCHUC,




CkansipHble U BEKTOPHBIE
buznyecKkue BeITUYUHBI.
MatepuanbHas TOUKa.
IlocTynarenbHOE ABUKEHUE.
Tpaexropus, IyTb,
nepeMenieHre, KoopJanuHara,
MOMEHT BPEMEHH,
IIPOMEXYTOK BPEMEHHU.
3aKOH OTHOCUTEJILHOCTH
JIBUKCHUSI.

PaBHoMepHOe
IPSIMOJIMHEMHOE JBUYKEHUE.
CkopocTb paBHOMEPHOTO
PSIMOJIMHEHHOTO ABM)KECHUS.
VYpaBHEeHHE PaBHOMEPHOTO
newkenus. ['papuku
PaBHOMEPHOTO JIBUKECHHUSI.
Croorcenue ckopocmell.
HepaBHoMepHOE ABHKEHUE.
Cpenusist CKOpOCTb.
MrHoBeHHasi CKOPOCTb.
Yckopenue.
PaBHOyCKOpEeHHOE
JIBIDKEHUE.

YpaBHeHue
PaBHOYCKOPEHHOTO
newkeHus. ['papuku
PaBHOYCKOPEHHOT'O
nBrxenus. Ceoboonoe
nadenue men. Yckopenue
€80000H020 NAOEHUsL.
JIBr>KEHUE 10 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO
CKOPOCTBIO.
I{eHTpOCTpEMHUTENIBHOE
YCKOpEHHUE.

Iapamempwi 08udcenus
HebeCHbLX mell.

Abconromno meépooe meino.
IlocmynamenvHoe u
spaujamenbHoe 08UdiCEeHUE
abconomuo meépoozo meia.
Yenosas ckopocmey,
yacmoma u nepuoo
obpawenus.

JlaGopaTopubie pabOTHI:

1. U3yueHne nBukeHus Tena
M0 OKPY>KHOCTH.

2. U3yuenue oudicenus
mena, OpoueHH020
20pU30HMATBHO.

3. UsmepeHnue menogeHHo
CKOPOCMU C UCNOTb308AHUEM
ceKyHoomepa u/unu
KOMHnblomepa ¢ 0amyuKkamu.
4. H3mepenue yckopenusi.
Hccnedosanue:

MOCTyNaTeNbHOE IBIKEHUE,
paBHOMEPHOE JIBHKEHUE,
HEPaBHOMEPHOE JIBFIKCHUE,
PaBHOYCKOPEHHOE JIBIKEHUE,
JIBUKCHHE 110 OKPY>KHOCTH C
IIOCTOSTHHOM CKOPOCTBIO, CHCTEMa
oTcuéTa, MaTepuaabHas TOYKa, Tpa-
€KTOpUs, yTh, IEPEMEIICHHE,
KOOpJIWHATa, MOMCHT BPEMCHH,
POMEXKYTOK BPEMEHH, CKOPOCTh
PaBHOMEPHOTO JIBHIKCHUS, CPEIHSISA
CKOPOCTh, MTHOBEHHAsI CKOPOCTb,
YCKOpPEHUE, IEHTPOCTPEMUTEITHHOE
YCKOpEHHUE.

Pacrio3naBaTh B KOHKPETHBIX
CUTYaIUsX, HAOIIOIaTh SBJICHUS:
MEXaHNYECKOE IBIKEHUE,
HOCTYNATEILHOE JIBHIKCHHE,
pPaBHOMEPHOE JBHKCHHE,
HEPaBHOMEPHOE JIBIKCHUE,
PaBHOYCKOPEHHOE JIBIKEHHE,
08udiceHUe ¢ yCKopeHuem c80000H020
nadenusi, TBIKEHUE TI0 OKPYKHOCTH
C ITOCTOSIHHOM CKOPOCTBIO.
BocnpousBouTh SIBICHHUS:
MEXaHHYECKOE JBHKEHHE,
paBHOMEPHOE JIBHKEHUE,
HEPaBHOMEPHOE JIBIKCHUE,
PaBHOYCKOPEHHOE JIBIKEHHE,
08udiceHUe ¢ yCKopeHuem c80000H020
naoenusi, TBIKEHUE TI0 OKPYKHOCTH
C IOCTOSIHHOW CKOPOCTBIO IS
KOHKPETHBIX TeJ.

3amaBaTh CUCTEMY OTCYETA JUIS
OIMCAHUS JBUKCHHUSI KOHKPETHOTO
Tela.

Pacnio3naBath cUTYyaIuu, B KOTOPHIX
TEJIO MOKHO CYUTATh MaTePHAIBLHOM
TOYKOM.

OnuceIBaTh TPACKTOPHH JIBUKCHUS
TeJ, BOCIPOU3BOIUTH TBUKECHHE U
MPUBOIUTH MPUMEPHI TEIl, IMEIOIINUX
3aJIaHHYIO TPACKTOPHIO JBUKCHHSI.
OnpenensiTh B KOHKPETHBIX
CUTYaIUSAX 3HAYCHUS CKATISIPHBIX
(hbU3MYECKUX BEIIMYMH: MOMEHTA
BpPEMEHH, TPOMEKYTKA BPEMEHH,
KOOPJAMHATHI, IyTH, CPETHEN
CKOpPOCTH.

HaxoauTtk MOy b ¥ IPOEKITUN
BEKTOPHBIX BEIINYHH, 6bINOIHAMNb
Oelicmeust YMHONCEHUS HA YUCTO,
CIIOKCHHSI, 8b1YUMAHUS BEKTOPHBIX
BEJIUYMH.

OmnpenensiTh B KOHKPETHBIX
CUTYAITUSAX HAIPaBJICHUE, MOTYJIb U
MIPOEKIIMH BEKTOPHBIX (PU3UIECKHIX
BEJTMYHH: MTePeMEeIEeHUs, CKOPOCTHU




Hccneoosanue
PABHOYCKOPEHHO20
OBUIICEHUSL C UCHOIb308AHUEM
9NEKMPOHHO20 CeKyHOoMepa
u/unu Komnviomepa ¢
oamuuKamu.

Ilposepka cunomes:

1. Ilpu osudicenuu 6pycka no
HAKIOHHOU NAOCKOCHU 8DEMSL
nepemeujenus Ha
onpeodenénnoe paccmosHue
mem 60bute, yem 60buLe
Mmacca bpycka.

2. Ilpu osuorcenuu bpycka no
HAKIOHHOU NAOCKOCIU
CKOPOCMb NPAMO
NPONOPYUOHATLHA NYMU.

PaBHOMEPHOTO JIBHKEHHUS,
MIHOBEHHOH CKOPOCTH, YCKOPEHHS,
HEHTPOCTPEMUTEIBHOTO YCKOPEHHUS.
IIpuMeHATH 3HAHUA O NEUCTBUSAX C
BEKTOPaMH, MOJIYYCHHBIC Ha YPOKaX
reoMerpun. Cxraosieams u
BLIYUMAMb 8EKMOPbL NepeMeueHUll U
cKopocmell.

Buvissnams ycmotiuugole
NOBMOPAIOUUECS CEA3U MENHCOY
8eUYUUHAMU, ONUCHIBATOWUMU
Mexanuyeckoe 08udICeHue.
Hcnonvzoeams pasnuunvle
9/1eKMPOHHbLE pecypcbl Ol
HOCMPOEHUs IKCNEPUMEHNATIbHBLX
2paguxos u ux obpabomxu.
Yemanasnuseamo ghuzuueckuii cmuicn
Koa¢hhuyuenmos
NPONOPYUOHATLHOCIU 8 BbIS8NIEHHBIX
CBA34X, 8 pe3ylbmame noiy4ams
Ho8ble husuyecKue 8elUUUHbL.
Pabomamw 6 nape, epynne npu
8bINOIHEHUU UCCTIE008AMENbCKUX
3a0aHull.

OyeHusams pearbHOCMb 3HAUEHULL
NOJIYYEeHHbIX PUIUYUECKUX GENUYUH.
Braoemwv cnocobamu onucanus
O0BUIICEHUS: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuceIBaTh YpaBHEHHS
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MEXaHHYECKOTO JBHKCHUS.
CocTaBnaTh ypaBHEHUs
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHHS B
KOHKPETHBIX cHTyarusax. OnpenensTh
M0 YpaBHEHUSAM MapaMeTphbI
JTBUKCHHUSI.

[TpuMeHsITh 3HAHWS O TIOCTPOSHUH H
YTCHHUH TPa(QHUKOB 3aBUCUMOCTH
MEX]ly BETHYMHAMH, TTOTy4YEeHHBIEC Ha
ypokax anreopsl. CTpouTs rpauk
3aBUCHMOCTH KOOPIMHATEHI
MaTepHUATHLHOU TOYKH OT BpEMEHU
nBukeHus. OnpenensTs no rpaduky
3aBUCHUMOCTHU KOOPJAUHATHI OT
BPEMEHH XapaKTep MEXaHHIECKOTO
JBUKCHHSI, HAYAJTbHYIO KOOPIMHATY,
KOOpJIWHATY B yKa3aHHBI MOMEHT
BpEMEHH, U3MEHEHHE KOOPAMHATHI 32
HEKOTOPBIA MTPOMEKYTOK BPEMCHH,
MPOEKIIAI0 CKOPOCTH (151
PaBHOMEPHOTO MPSMOIMHEHHOTO
nBIKeHus ). OnpenensaTs no rpaduky
3aBHUCHMOCTH TIPOCKITUU CKOPOCTH OT
BPEMEHH XapaKTep MEXaHHIECKOTO
JBUKESHHSI, TPOCKIIMIO HAYaIIbHON
CKOPOCTH, IPOSKIIMIO YCKOPEHHUS,




W3MEHEHHE KOOPANHATHI.
Onpenenars mo rpaduxy
3aBUCUMOCTH NPOEKLUU YCKOPEHHUS
OT BPEMEHH XapakKTep
MEXaHUYECKOTO JIBUKCHUS,
U3MEHEHHE IPOEKIMHU CKOPOCTH 3a
oIpeIeIEHHBIN IPOMEXKYTOK
BpPEMEHHU.

JlaBatb onpeneneHue NOHATUN:
abCoJIIOTHO TBEPOE TEIO,
IOCTYINATEIbHOE U BpalllaTeIbHOE
JIBUKCHHSI a0COIIOTHO TBEPAOTO
Tena. Pacnio3HaBaTh B KOHKPETHBIX
CUTYyallUsX, BOCIIPOU3BOAUTD U
HaOJ110/1aTh MOCTYNATENbHOE U
BpalaTeabHOe ABHKEHHS TBEPIOTO
tena. [IpumeHsTs Moens abCOoNIOTHO
TBEPOTO Tesa JUIsl OIMCAHUS
JIBYDKEHUS Tell. BIUUCIATh 3HaUSHUS
YTJIOBOM U JINHEWHON CKOPOCTEH,
4acTOThI U IIepuojia oOpalleHus B
KOHKPETHBIX CUTYaIUIX.

Onpedensamov napamempubl OBUNCEHUS
Hebecuwvlx men. Haxooumw
HeobX00UMY10 0Jisl OAHHBIX PACYUEMO8
ungopmayuro 6 Unmepneme.
Cmpoums epagpuku 3a8ucumocmu
npoexyuu u Mooy nepemeuieHus,
CKOPOCMU MAMEPUANbHOU MOYKU OM
epemeHu ogudicenus. Cmpoums
2paguKu 3a8UcUMOCmuy nNymu u
KOOPOUHAMbL MAMEPUATLHOL MOYKU
om 8pemenU OBUNCEHUSL.
Onpedensamo no epaghuxy
3A8UCUMOCMU KOOPOUHAMbBL O
8peMeHU Xapakxmep MexaHu4ecko2o
0BUINCEHUS, HAYATILHYIO KOOPOUHAMY,
KOOpOUHamy 8 yKa3aHHbwlii MOMEHMm
8peMeHU, U3MeHeHUe KOOPOUHAmbl 3d
HEeKOMOpblLl NPOMENCYMOK BpeMeHU,
NpoeKyuro cKkopocmu (0ns
DPABHOMEPHO20 NPAMOJIUHENUHO20
08UIICEHUSL), CPEOHIOI CKOPOCTb,
MOOYIIb MAKCUMATILHOU MCHOBEHHOU
cKopocmu.

Onpedensmo no epaghuxy
3a8ucumMocmu npoexyuu
nepemeujenuss Oom 6pemMeHu XxapaKxmep
MEXAHUUECKO20 0BUINCEHUS,
npoexKyuro ckopocmu (0ns
PABHOMEPHO20 NPAMOJIUHENUHO20
OBUIICEHUSL), USMEHEHUe
KOOpOUHAMbL.

Onpedensamo no epaghuxy
3a8UCUMOCU NPOEKYUU CKOPOCIU
om 8pemMeHU Xapakmep
MEXAHUUECKO20 OBUINCEHUS,
NPOEKYUI0 Ha4aIbHOU CKOPOCMU,




NPOEKYuIo YCKOPeHUs, NPOeKyuio
nepemeujenusl, usmMeHeHue
KOOpOUHAamul, NPOUOEHHbIL NYMb.
Onpedensmo no epaguxy
3Q68UCUMOCMU NPOEKYUU YCKOPEHUSL
om 8pemenU xapakmep
MEXAHUUECKO20 0BUINCEHUS,
UsMeHenue npoeKyuu CKOpocmu,
usMeHenue MO0y CKOpOCmu 3a
ONnpeoenéHHblll NPOMENHCYMOK
8peMeHU.

Paznuyath myTh U niepeMenieHue,
MTHOBEHHYIO M CPEIHIOI0 CKOPOCTH.
N3mepsaTh 3HaUCHUS TepEMEIICHNUS,
yTH, KOOPAUHATHI, BpEMEHU
JIBU>)KEHUSL, MTHOBEHHOM CKOPOCTH,
CpeaHeN CKOPOCTH, YCKOPEHMUS,
BPEMEHHU JIBUKECHHUSI.

PaGorate B mape mpu BBIOJIHEHUU
1a00paTopHEIX paboT
IpaKTHYeCKUX 3aaanuii. [IpumenarTs
MOJIEH «MaTepuaibHasi TOUKa,
«PaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKCHHEY, «PABHOYCKOPEHHOE
JBUKCHHE) JIJIs1 OTIMCAHUS ABM)KCHUS
peaNbHBIX TN U 00BHEKTOB,
U3Y4aeMbIX B Kypce OMOJIOTHH.

3aK0HBI THHAMHUKH
Hbrotona (10 4)

SIBnenne nnepuuu. Macca u
cuna. aepunanbHbie
CHCTEMBI OTCUETA.
B3aumozeiicteue Ten.
Crnosxenue cui. Ilepsbii,
BTOPOW U TPETHUI 3aKOHBI
HeroToHa.

Ipunyun omnocumenvHocmu
T'anunes.

['eoyenmpuueckasn u
2eUOYEeHMPUYECKas.
cucmembl omcyéema.

aBaTp onpeneneHue MOHATHIM:
WHEpLHs, THEPTHOCTh, Macca, CUIIA,
paBHOJACICTBYIOIIAs CUIIa,
MHEpIMalbHas CUCTEMA OTCUETA,
HEUHEpLUaJIbHAs CUCTEMA OTCUETA,
TFE€OLEHTpUYECKas U
TeJIMOLEHTPUYECKAs CUCTEMBbI
OTCYETA.

Pacno3HaBarh, HaOIIOAATh IBJIEHUE
uHepuu. [IpuBOAUTH IPUMEPHI €T0
MPOSIBICHUS] B KOHKPETHBIX
CUTYaIUsX.

OOBACHATH MEXAaHUICCKHEC SBJICHHS B
VMHEPLHUAIbHBIX U HEMHEPLHAIBHBIX
cucremax orcuéra. Beiensats
JEHCTBHS TEJl APYT HA Ipyra u
XapakTepU30BaTh UX CUJIaAMHU.
[IpuMeHATh 3HAHUA O AEUCTBUSAX HAJl
BEKTOpPaMHU, MOJTYYEHHBIE Ha YpOKax
reomeTpun. OnpenensTh
PaBHOJEHCTBYIOIYIO CUITY IBYX H
6onee cuin. Onpedensims
PABHOOEUCMEYIOWYIO CUTY
9KCNEePUMEHMATBHO.
@opMynHMpoBaTh MEPBHIA, BTOPOH U
TpeTuii 3akoHbl HbI0TOHA, yCI0BUSA
UX TPUMEHUMOCTH.

Buiagnamo ycmouuuswie
NOBMOPAIOUUECS CEAU MENHCOY
YCKOpenuem meia u oeticmgyioujell
Ha He20 culou. Ycmanasaueamo




Qusuuecxuti cmuicn Kodduyuenma
NPONOPYUOHATLHOCMU 8 8bIAGNEHHOU
CB8A3U (BeIUNUHA, 0OpaMHAs Macce
mena,).

Yemanasnueams mpemuii 3aKkom
Hvromona sxcnepumenmansHo.
[IpumensATs nepBbIi, BTOPOM U
TpeTui 3akoHbl Hpl0TOHA IIpU
pelIeHuU PacuETHBIX U
9KCNEPUMEHMANIbHBIX 3A0aY.
0b60cHO8bIBAMb 803MOIHCHOC
NpUMEHeHUsl 8MOpPo20 U MPEmMbe2o
3axkoH08 Hvlomona 6
2e0YEeHMPUUEeCKol cucmeme
omcuéma. Haxooums 6
O00NONIHUMENbHOU Tumepamype u
Humepneme ungopmayuio,
NOOMBEePHCOAOWYI0 8paujeHue
3emnu.

dopmMyaUpOBaTH IPUHIIATT
oTHOcuTenbHOCTH ["anumes.

Cuibl B Mexanuke (18 u)

3aKOH BCEMUPHOTO
TATOTEHUSI.
I'paBuTanimonnas
IIOCTOSIHHASI.

Cuina tsxectu. Cuna
MANCECU HA OPY2UxX
naanemax. llepeas
KOCMUYECKas CKOPOCHb.
Heuoicenue HebecHvix men u
CNYMHUKOS.

Bec 1 HeEBECOMOCTS.
Cutbl yripyrocTtu. 3akoH
I'yka.

Cunel TpeHus.

JlaGopaTtopnbie pabOTHI:
1. U3mepeHue KECTKOCTH
TIPYKUHBIL.

2. Usmepenue

K03 uLMeHTa TpeHus
CKOJIBXKEHUSI.

3. Cpasnenue macc (no
83aUMOOeUCMBUIO).

4. H3mepenue cun 8
Mexauuxe.

[lepeuncnsaTh BUIbI B3aUMOICHCTBUS
TEJ U BUJBI CUJT B MEXaHHKE.

JlaBaTb onpeneneHue NOHATUI: CUia
TSDKECTH, CHJIA YIIPYTOCTH, CHJIA
TpEeHHUsl, BeC, HEBECOMOCTb,
nepezpysKka, nepeas KOCMu4eckas
CKOpOCMb.

dopMyTupoBaTh 3aKOH BCEMUPHOTO
TATOTEHUS U YCIOBUS €ro
HPUMEHUMOCTH.

HaxoauTth B AOMOJHUTENBHOMN
nuteparype u aTepuere
UHPOPMALIUIO 00 OTKPBITUH
HproTOHOM 3aKOHA BCEMUPHOTO
TATOTCHUS, a Makaice uHgopmayuro,
NO360NAIOULYIO PACKPLIMb JIOUKY
HAy4HO20 NO3HAHUS NPU OMKDLIMUU
3aKOHA 8CEMUPHO20 MALOMEHUS.
[IpuMeHATH 3aKOH BCEMUPHOIO
TATOTEHUS IPU PELICHUN
KOHKPETHBIX 3a]1ay.

HUmemwv npeocmasnenue 06 unepmuou
macce u 2pagumayuoHHol macce:
HA3b18aMb UX PA3IUYUSL U CXOOCMEO.
PaccunThIBaTh CHITY TSXKECTH B
KOHKPETHBIX CUTYyalusiX. Buiuucaame
CUTLY MANCECU U YCKOPEeHUe
C80000H020 nNadenus Ha Opyeux
niaanemax. Bovruucisams ycxopenue
€80000H020 NAOEHUSL HA PA3TUYHBIX
wupomax. Haxooumo 6
OONONHUMENbHOU Tumepamype u
Humepneme ungopmayuio o
napamempax nianem u opyaux
HebecHblx men. Paccuumoieams
nepeyio KOCMUYECKYI0 CKOPOCHb.
Hcnonvzo6ambv 3aKk0Hbl MEXAHUKU 0I5




00bACHEHUS 0BUNCEHUSA HEDECHBIX
mei.

BbruuciiaTe Bec Tesl B KOHKPETHBIX
cutyanusax. HazpBaTh CX0/ACTBO U
pa3nuyms Beca M CUIIbI TSHKECTH.
Pacnio3HaBath 1 BOCIIpOU3BOAUTH
COCTOSIHUSA TEJI, IPU KOTOPBIX BEC
TEJIa PaBeH CUJIE TSHXKECTH, OOJIbIIe
M MeHbIne e€. OnuceBaTh U
BOCIIPOM3BOAUTB COCTOSIHUE
HEBECOMOCTH Tela.

Onpedensimob nepezpy3Ky mena npu
pewenuu 3a0aq. Haxooums 6
OONONHUMENbHOU Tumepamype u
Humepneme ungopmayuio o enuanuu
HegecomMocmu u nepezpy3ku Ha
op2aHuzm 4enosexka. '0oTOBUTH
IPEe3eHTAlUU U COOOILEHHS O
IIOBEJICHUH TeJl B YCIIOBHAX
HEBECOMOCTH, O MOJIETaX YeIOBeKa B
KOCMOC, O JOCTH)KEHUSIX Hallei
CTpaHbl B MOATOTOBKE KOCMOHABTOB K
NoJETaM B YCIIOBHUSX HEBECOMOCTH.
Pacnio3naBatk, BOCIPOU3BOAUTS U
HaOJI10/1aTh pa3IMYHbIE BHJIbI
nedopmaruu ten. PopMyaupoBaTh
3aKoH I'yka, rpaHuLbI €ro
IPUMEHUMOCTH. BBIYUCIATS 1
U3MEPATH CHITY YIIPYTOCTH,
KECTKOCTD MPYKUHBIL, HCECMKOCMb
cucmemul npydicun. Mccnedosamo
3a8UCUMOCTb CUTILL YNPY2OCHU OM
oegopmayuu, 8bINOIHAMD
IKCNEPUMEHMATILHYIO NPOBEPKY
3akona I'yka. Pacno3HaBarth,
BOCIIPOU3BOINTH, HAOIOIATh
SIBJICHUSI CYXOT'O TPEHUS MOKOS,
CKOJIbKEHUS, KaueHUsl, SIBJICHNE
COIIPOTHBIICHUS TIPH BMKEHUH TEJa
B )KHJIKOCTH WK Taze. M3mMepsTs u
n300paxkaTh rpauuecKu CUIIbI
TPEHUs TOKOSI, CKOJIbKEHHUS,
Ka4eHHUs, )KUIKOTO TPEHUS B
KOHKPETHBIX CUTYaIUsX.
Hcnonb3oBate hopmyry ams
BBIUMCIICHUS CUJIBI TPEHHS
CKOJIBKCHUS TIPU PEIICHUH 3a/1a4.
Buvisgnams sxcnepumenmanbHo
BEUYUHDBL, OM KOMOPBIX 3A6UCUM
CUNA MPEHUSL CKOTIbIHCEHUS.
W3mMepsTh crity TSHKECTH, CHITY
YIIPYTOCTH, BEC TeJa, CHITYy TPEHUS,
yIUIMHEHHUE NMPYXUHBL. OnpeaensiTs ¢
MTOMOIIIBI0 KOCBEHHBIX N3MEPEHHH
KECTKOCTD MPYKHUHBI, KO3IPPHUIHEHT
TPEHUS CKOJIBKEHHS.

Paborathb B nape npu BHIIOJIHEHUU
MPAKTUYECKHX 3a/1aHUi.




Haxooumw 6 dononnumenvroi
aumepamype u Unmepneme
UHGOPMAYUIO O NPOSIBNICHUSX CUTTbL
mpeHust, cnocooax e€ ymenbuleHuss u
VeenUUeHUs:, pou mpeHusl 8 NPUpooe,
mexuuxe u ovimy.

Ipumensmo nonyuenHvle 3HaHUs NPu
peuteruu 3a0a4 Ha 00HOBPEMEHHOe
oelicmeue Ha meio HeCKOJbKUX CUJL,
HA OBUIICCHUE CUCMEMbL CE8A3AHHBIX
mei.

HaxoauTh B 1OTIOTHUTEIILHOM
aureparype u arepuere
UH(GOPMAITHIO O BKJIAJIC Pa3HBIX
y4EHBIX B Pa3BUTHEC MEXAHUKHU.
'OTOBUTH Mpe3eHTAIINN U COOOIICHUS
10 MU3YYCHHBIM TEMaM.

Boinonnsame 0ononnumenvHie
uccnedosamenvbcKue pabomol no
U3YYUEHHbLM meMam (803MOCHbIE
memvl npedCcmasiieHvl 8 yueOHuKe).
[IpuMeHSTh 3aKOHBI JMHAMUKH JIJIS
OIMCAHUS TBUKCHHSI PEATBHBIX TEI.

3aKkoH coxpaHeHus!
uminyJbcea (3 v)

Nmnynsce Tena. Mirynse
CUJIBL. 3aKOH COXpPaHEHUs
umnynbca. PeaktuBHoe
JIBIDKEHUE.

JlaBatb onpeeneHue NOHATUN:
HMMITYJIbC MAaTEPUATBHOM TOYKH,
MMITYJIBC CHJIbI, UMITYJIbC CUCTEMBI
T€J, 3aMKHYTasl CUCTEMA TeTl,
PEaKTUBHOE IBUKEHUE, PeaKmueHas
cuia.

Pacno3znaBathb, BOCIPOU3BOIUTD,
HaAOI0IaTh YIIPYTHE U HEYTIPYTHE
CTOJIKHOBEHUS TE€JI, PEAKTUBHOE
JIBIDKCHHE.

HaxoauTth B KOHKPETHOM CUTyaluH
3HAYEHHUs UMITYJIbCA MAaTEPUAIBHOU
TOYKH W UMITYJIbCA CUJIBI.
DopMyJIUPOBATH 3AKOH COXPAHEHUS
MMITYJIbCA, TPAHULIBI €T0
MIPUMEHUMOCTH.

CocTaBnsTh ypaBHEHUS,
ONMCBHIBAIOIIME 3aKOH COXPaHEHUs
VMMITYJIbCA B KOHKPETHOM CUTYaLUH.
Haxonutb, HCnonb3yst COCTaBICHHOE
YpaBHEHUE, HEN3BECTHBIC BEITMYUHBI.
Co3naBaTh CUTyalluH, B KOTOPBIX
MPOSIBIISIETCS 3aKOH COXPaHEHHUsI
AMITYJIbCA.

Cocmaensams npu pewieHuu 3a0a4
VPAGHEHUsL C YUEMOM PeaKmueHoU
CUJIbL.

HaxonuTe B 1ONOJIHUTEILHON
nuteparype u aTeprere
MH(OPMAIIHIO 110 33JaHHON TEMe.
['oTOBUTH Mpe3eHTAIINN U COOOIICHUS
10 U3YYCHHBIM TeMaM (BO3MOKHBIS
TEMBI TIPEJICTABIICHBI B yUeOHUKE).
['OTOBUTH Mpe3eHTAIINN U COOOIICHUS
0 MoJIETax YyeloBeKa B KOCMOC, O




JOCTHKEHUSX HaIIe CTPaHbI B
OCBOCHHU KOCMHYECKOTO
IPOCTPAHCTBA.

Buvinoanams donornumenshvie
uccneoosamenvckue pabomsi no
UBYUEHHBIM MeMAM (B03MONCHbLE
memvl npedCcmasiieHvl 8 yueOHuKe).
PaGorars B mape wiu rpymnme npu
BBITIOJTHEHUH NMPAKTUYCCKUX 3aJIaHUH.

3aKoH coxpaHeHHs
MeXaHUYeCKOoi JHeprumn
(11 9)

Pabora crisl. MOIIHOCTE.
Kunernueckas sueprus.
Pabora criIbl TSIKECTH.
IToTrenumanbHas SHEPrUs
TeJla B TPaBUTAllMOHHOM
moste. Pabora cuiinl
yupyrocty. [loreHnnansHas
SHEPTHUsl YIPYTro
neopMUPOBAHHOTO TEIA.
3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU.

JlaGopaTopHbie pabOTHI:

1. U3yuenue 3akoHa
COXPaHEHHUsI MEXaHUYECKOMN
SHEPTHUH.

2. Onpeoenenue suepauu u
UMRYIbCA NO MOPMOZHOMY
nymu.

HUccneoosanue:
HUccneoosanue
YeHmpanibHo20 yoapa.

JlaBaTb onpenieneHrue NOHATUI:
paboTa CHIIbl, MOLTHOCTb,
KMHETUYECKasl YHEPTHUs,
IIOTEHIMAIbHAs YHEPT U, ITOJIHAS
MEXAHUYECKas YJHEPIUs,
U30JIMPOBAHHAs CUCTEMA,
KOHCEpBAaTUBHAs CUJIA.

BbIunciaTe B KOHKPETHOM CUTYallMU
3Ha4eHUs PU3NYECKUX BEIHYHUH:
pabOThI CHIIBI, paOOTHI CHUJIBI
TSKECTH, PaOOTHI CHJIbI YIIPYTOCTH,
paboThI CUIIBI TPEHUS, MOLITHOCTH,
KMHETUYECKOW YHEPTUH, N3MEHEHHUS
KHHETUYECKOW YHEPTUH,
IOTEHIUAIIbHOW DJHEPIUH TEIl B
IrPaBUTALMOHHOM I10JIE,
NOTEHLUAIBHON YHEPTUH YIIPYTO
1e(pOpMHUPOBAHHOTO TeJIa, TOJIHOM
MEXaHUYECKON IHEPTUN.

CocTaBnsTh ypaBHEHUS,
CBSI3bIBAOIME pAOOTY CHUJIBI,
JENCTBYIOLIEH Ha TEJIO B KOHKPETHOU
CUTyalllH, C ”3MEHEHHEM
KWHETHUYECKON SHEPIrUu Tena.
Haxonuts, HCIIOIB3Ys COCTABIEHHOE
yYpaBHEHUE, HEU3BECTHBIEC BEIUYMHBI.
@opMynMpOBATH 3aKOH COXPAHEHUS
ITOJTHOW MEXaHWYECKON DHEPTUH,
Ha3bIBaTh 'PAHMIIBI ETO
IIPUMEHUMOCTH.

CocTaBnsTh ypaBHEHUS,
ONMCBIBAIOIIUE 3aKOH COXPAHECHUS
IIOJIHOM MEXaHUYECKOHN DHEPruu, B
KOHKpPETHOU cuTyanuu. HaxoauTs,
HCIIONB3Ysl COCTABIEHHOE YPABHEHUE,
HEU3BECTHBIE BEJIMYHHBI.

CoznaBaTh CUTyalu, B KOTOPBIX
MIPOSIBIISAETCS 3aKOH COXPAHEHUS
MTOJTHOW MEXaHWYECKON YHEPTUN.
BBINOMHATE SKCIIEPUMEHTAIBHYIO
IIPOBEPKY 3aKOHA COXPAHEHUs
MEXaHWYECKOM YHEPTUU. BBIOIHATH
KOCBEHHBIE H3MEPEHUS UMITYJIbCA
TeJa, MEXaHUYECKOW DHEPIUHU Tella,
palboThI CUJIBI TPEHHUSL.

PaGorats B nmape, rpyrrie npu
BBIITOJIHEHUH MPAKTUYECKUX 3aJaHUM.
Cocmasnams ypasHenus u Haxooumby
3HaAYeHUs. pu3uIecKux 6eIUdUH npu




peutenuu 3a0a4, mpeodyrouux
00HOBPEMEHHO20 NPUMEHEHUS.
3AKOHO8 COXPAHEHUs UMNYIbCA U
MeXanuuecKkou sHepeuu; 3a0ay, no
VCILOBUIO KOMOPBIX COXPAHAEMCA
UMNYTILC, HO UBMEHSeMCs NOJIHASL
MEXAHUYECKAsl IHePIUsL CUCTEMbL
me. Buiuucnamos 6mopyio
KOCMUYECKYH0 CKOPOCHIb.

Haxonute B 1ONOJIHUTEILHON
nuteparype u UaTepHere
nH(OPMAIIHIO 10 33JaHHOH TeMe.
I'oTOBUTH Mpe3eHTaluU U COOOIICHIS
10 U3YYCHHBIM TeMaM (BO3MOXKHbBIE
TEMBI TIPEJICTABIICHBI B yUeOHUKE).
Buvinonnams donornumenshoie
uccnedosamenvckue pabomsi no
UBYYEHHBIM MEeMAM (803MOJCHbLE
memvl npedCcmasiieHvl 8 yueOHuKe).
[TpuMeHSTh 3aKOHBI COXPAHCHUS
UMITYJIbCA ¥ MEXaHUYECKON SHEPTHH
JUTSL OTIMCAHUSI IBUYKCHUS PEalTbHBIX
TEJ.

Hunamuka espawgamenvrozo
0BUIICCHUA ADCOIIOMHO
meépoozo mena (4u)

Ocnognoe ypasHenue
OUHAMUKYU 8PAUATNENLHO20
osudicenus. Yenosoe
yckopernue. Momenm cunol.
Momenm unepyuu meépoozo
mena. Momenm umnynsca.
3axon coxpanenus momenma
umnynvca. Kunemuueckas
9Hepausi abCoIomHo
meépooeo mena,
spawaroue2ocs
OMHOCUMENbHO
HEeNnoO0BUNCHOLL OCU.

Jlasamv onpedenenue nousamuil:
yenogoe ycKkopenue, MOMEHM CUbl,
MOMeHm uHepyuu meépoozo meia,
MOMEHM UMNYIbCA, KUHEMUYeCKasl
9Hepeusi abConomHo meépoo2o meid.
Buiuucnams 6 konkpemnou cumyayuu
3HAUeHUs PUBUYECKUX BEIUUUH:
V27108020 YCKOPEHUsl, MOMEHMA CUJIbL,
MOMeHmMa uHepyuu meépooco meid,
MOMEHMA UMNYAbCA, KUHEMUYeCKOU
9Hepauu meeépoozo meid.
Cocmaensams ocHOBHOE YpasHeHue
OUHAMUKU 8PAUAMETLHO20
08UIICEHUS 8 KOHKDEMHOU CUMY YU
Onpeoenamo, ucnonv3ys
cocmaeienHoe ypagHeHue,
HeuzeecmHvle 8eUYUHDL.
Dopmynruposams 3aKOH COXPAHEHUS.
MOMEHMA UMNYIbCA, YCI08USL €20
npumenumocmu. Cocmasnsime
ypaeHeHue, ONUCbIBarujue 3aKoH
COXpaHeHUss MOMEHMAa UMNYIbCA, 6
KOHKPEMHOU CUMyayuu.
Onpeodenamo, ucnonv3ys
cocmaeienHoe ypagHeHue,
Heu3eecmHbvle 6eUYUHDL.

Cozoasamv cumyayuu, 8 KOMOPLIX
NpoABIAemcs 3aKOH COXPAHEHUS.
Momenma umnynvca. Haxooums 6
OONONHUMENbHOU Tumepamype u
Humepneme ungopmayuio o
npumepax npaKmuyecko2o
NPUMEHEHUs 3aKOHA COXPAHEHUS
UMNYIbCA, 0 2UPOCKONE.

Crartuka (4 4)

PaBHOBecHe MaTepuanbHOU

JlaBaTh onpeneneHue MOHATHI:




TOYKHU U TBEPAOIO TEIA.
Bunasl paBHOBecus. Y cioBus
paBHOBECHSI.

MOMEHT CUIIBL.

JlaGopartopHnast pabora:
W3ydeHue paBHOBeCHUS Tea
MOJ AEMCTBUEM HECKOJIBKHUX
cuI

paBHOBECHE, YCTOMUNUBOE
paBHOBECHE, HEYCTOMUUBOE
paBHOBecHE, Oe3pa3IMuHOe
paBHOBECHE, IIJIEUO CUJIbI, MOMEHT
CHJIBI.

HaxoauTh B KOHKPETHOM CUTyalluu
3HAYEHUS TUIeYa CUJIbl, MOMEHTA
CHJIBI.

[lepeuncnsts ycioBusi paBHOBECHUS
MaTepuaibHONU TOYKU U TBEPIOTO
Tena. CoCTaBNIATh YpaBHEHUS,
OIMCHIBAIOLIUE YCIIOBUS PaBHOBECHSI,
B KOHKPETHBIX CUTYyalHsIX.
OnpenensiTh, UCIONb3YS
COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIE BEIMUHMHBI.
Pacnio3naBatk, BOCIPOU3BOAUTS U
HAOI01aTh pa3InYHbIC BUIBI
paBHOBECHUS Tel.

N3mepsaTs cuity ¢ TOMOILIBIO
IPYXKHHHOTO JUHAMOMETpa U
u(pPOBOro AaTYUKA CHIIBI, U3MEPATH
ieyo cuibl. PaboTaTh B mape,
TPYIITE TIPU BHITIOJHEHUN
MPAKTUYECKUX 3aJaHH.

HaxoauTh B 1ONOTHUTENHHOM
nuteparype u MaTepuere
MH(POPMALIMIO O 3HAYCHUH CTATHKH B
CTPOUTENBCTBE, TEXHUKE, OBITY,
00BbsICHEHHE GOPMBI U pa3MEPOB
00BEKTOB PUPObL. ['0OTOBUTH
MPE3CHTAIIMH U COOOIIIECHNUS,
8bINOIHAMb UCCIE008AMENbCKUE
pabomwi TIO 33IaHHBIM TEMaM.
PaGorate B nape npu BBIIIOJIHEHUU
nabopaTopHOM pabOTHI

Ochoebl 2udpomexanuku

(44

JaBnenne. 3akon [Tackars.
PaBHOBecHE )XUIKOCTH U
rasa. 3akoH Apxumena.
IInaBanue Ten.

Heuoicenue srcuoxocmu.
3axown bepuynnu. Ypasnenue
bepuynnu.

JlaBaTb onpeneneHne NOHATUN:
HEC)KUMaeMas KUJKOCTb,
paBHOBECHE KHJIKOCTH U Tra3a,
TUIPOCTATUYECKOE JIABJIICHUE,
JamMuHapHoe meyenue,
mypoyieHmuoe meuenue.
Pacnosnasamv, 6ocnpoussooums u
HAbO00amb IAMUHAPHOE U
mypoyieHmuoe medenue HUOKOCHU.
Haxoauth B KOHKPETHOM CUTyaluU
3HAYEHUS TaBJICHUS B TTOKOSAIIECUCS
JKAJIKOCTH WJIU Ta3e.
dopmynnposars 3aKoH [Tackans.
[Ipumensarts 3akoH Ilackans s
O0OBSICHEHHS THIPOCTATHYECKOTO
napajokca, st OObSICHEHHS
MPUHIKIIA JEHCTBUS
TUPABIMYECKOTO IIpecca U
BBIYMCIICHHS TTapaMEeTPOB Ipecca.
@opMynHpoOBaTh 3aKOH ApXUMENA.
[IpumenaTs 3akoH Apxumena st
peuieHust 3a1a4y. PaccuntsiBath




IUIOTHOCTB T€J1a MO €ro MOBEJIECHHIO B
JKUIKOCTU. OnpenensiTh
BO3MOYKHOCTD IIJIAaBaHUS TEJIa.
Cocmaenams ypasnenue bepnynnu 6
KOHKPEMHbIX CUMYAYUSIX.
Onpedensamo, ucnonv3ys
cocmaeienHoe ypasHeHue,
Heussecmmbvie 6eIUYUNbL.
Ilpusooums npumepeoi,
unIIOCmMpupyrouue blnoJIHeHUe
ypasnenus bepuynnu. [lpumenamo
ypasnenue bepuynnu 011 onucanus
0BUIICEHUSL HCUOKOCIU 8 PACTEHUSIX
U JHCUBLIX OP2AHUIMAX.

Haxooumw 6 oonoanumenvuou
aumepamype u Unmepneme
ungopmayuro 06 UCNOIL308aHUU
ypasnenus bepuynnu 6 mexuuxe u
ObImy.

IlonBenenue UTOroB
M3y4eHUS TeMbl «MexaHnKa»

OrnuchIBaTh MEXaHUYECKYIO KAPTUHY
mupa. [lepeuncnars 00beKTHI,
MOJICIIH, SIBJICHUS, (PU3NUYCCKUE
BEJIMUMHBI, 3aKOHBI, Hay4HbIE (PAKTHI,
CpelCTBa ONUCAHMS,
paccMarpuBaeMble B KJIIACCUUECKOU
MexaHuke. DopMynupoBaTh MPSIMYIO
¥ 00paTHYIO 337a4l MEXaHUKH.
VYka3bIBaTh rpaHUIIbl TPUMEHUMOCTH
MoOJIeNIeH ¥ 3aKOHOB KJIACCUUCCKOM
MexaHukd. Ha3bpiBaTh mpuMepbl
HCITOJIB30BAaHUS MOJIEJICH U 3aKOHOB
MEXAaHUKH IJIST OITMCAHUS JBUKEHHUS
peanbHBIX TeJ.

Xapaxmepuzosamo cUCMeMHYIO C853b
MedHcOy 0CHOBONOIALAIOUWUMU
HAYYHLIMU NOHAMUIAMU
«NPOCMPAHCMBOY U «BPEMSLY,
HA3bIBAMb UX CEOUCME.

MOJIEKYJISAPHAA ®PU3UKA U TEPMOANHAMMUKA (48 u)

OCHOBBI MOJIEKYJISIPHO-
KHHETHYeCKOH TeOpHH
(MKT)

(14 u)

MonexkynsapHO-KUHETUUeCKast
teopust (MKT) ctpoenus
BEILIECTBA U €€
AKCIIEPUMEHTAJILHBIE
JI0Ka3aTeIbCTBA.
BpoyHOBCKOE IBHXEHHE.
TemnepaTypa u TEIIOBOE
paBHoBecue. [Ikanbr
Lenscus u KenbBuHa.
AOcomoTHas TemrepaTypa
KaK Mepa cpeHen
KMHETUYECKOU SHEPIUH
TETIJIOBOTO JIBMKEHUS YACTHI]
BEILIECTBA.

Cuibl B3aMMOJIEUCTBUS
MOJIEKYJT B Pa3HbIX
arperaTHhIX COCTOSTHUSIX
BEILIECTBA.

Mogenp «aeanbHbId ra3y.

JlaBaTb onpeneneHne NOHATUN:
TEIUIOBBIE SIBJIICHUS,
MaKpOCKOIIUYECKHUE TEJIa, TEMJIOBOE
JBUKEHHE, OpOYHOBCKOE JIBUJKEHUE,
g dy3usi, OTHOCUTEIbHAS
MOJIEKYJISIpHAsl Macca, KOJIM4eCTBO
BELIECTBA, MOJISIpHAs Macca,
MOJIEKYJIa, Macca MOJIEKYJIbI,
CKOpPOCTbH JIBUJKEHUSI MOJIEKYJIbI,
CpelHss KUHETUYeCKasi SHEPTUs
MOJIEKYJIBI, CHJIBI B3aUMOIEHCTBUS
MOJIEKYJI, UJI€aJbHbIN ra3,
MHUKPOCKOIMYECKHE TapaMeTphl,
MaKpOCKOIMUYECKHE TapaMeTPBI,
JlaBJIeHHE ra3a, abCOMOTHAS
TEeMIIepaTypa, TEIIOBOE PAaBHOBECHE,
MKT.

[lepeuncnsTh MUKPOCKOIIMYECKHE U
MaKpOCKONMYECKHE TapaMeTphl rasa.




HaBnenue raza. Csizb MEXIy
JIaBJICHUEM U CpEeHEN
KMHETUYECKOUN YHEeprue
MOCTYIMATEIBLHOTO TEIJIOBOTO
JIBUKEHUSI MOJIEKYIT
UJ€aNbHOIO rasa.

OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH UICATILHOTO rasa.

JlaGopaTopubie pabOTHI:

1. U3mepeHue TeMieparypbl
KUJIKOCTHBIMH U

U (POBBIMU TEPMOMETPAMH.
2. Oyenxa cun
83aUMOOeUCMBUS MOJIEK)]l
(MemoOdom ompwiea Kaneiuv).

Hccneoosanue:
Hccnedosanue osudicenus
bpoyHo8cKoll yacmuywl (no
mpexam Ileppena).

[lepeuncnsaTb OCHOBHBIE TIOJIOKEHUS
MKT, npuBOIUTHh MPUMEPHI,
pe3yNbTaThl HAOMIOACHUN U
OMUCHIBATh YKCIIEPUMEHTHI,
JTIOKa3bIBAIOIINE UX CIPABETUBOCTb.
Pacrio3naBath U ONUCHIBATD SBJICHUS:
TEIUIOBOE JIBU)KEHUE, OPOYHOBCKOE
IBUXKCHHE, TUPDY3USL.
BocnpousBoauTh 1 00BACHATH
OTIBITHI, IEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CKOpOCTH Tuddy3uun ot
TEMIIepaTyphl U arperaTHoro
cocTosiHus BemecTBa. Habmonars
Tuddy3uro B )KUIKOCTAX U Ta3ax.
Hcnonb30Bath mosryueHHbIE HA
ypOKaxX XMMHUU YMEHUS ONIPEIETATh
3HAYEHUSI OTHOCUTEIBHOMN
MOJIEKYJIIPHON MaccChl, MOJISIPHOU
MAacchl, KOJIMYECTBA BEIIECTBA, MACChI
MOJIEKYJIbI, GOpMyITUPOBATH
(bU3UYECKUN CMBICIT IIOCTOSTHHOM
ABorajpo.

Onucvleams Memoovl onpeoeyieHus
Dpasmepos MoeKyl, CKOpoCmu
MOJIeKYIL.

OneHuBaTh pa3mMep MOJIEKYIbI.
OOBSCHATH OCHOBHBIE CBOMCTBA
arperaTHbBIX COCTOSIHHI BEIIECTBa HA
ocHoBe MKT.

Co3z0asamb KomnvlomepHvle Mooenu
Mensi08020 08UNCEHUsl, OPOYHOBCKO20
08UdNCEHUS, A6TeHUsL OUPPY3uL 6
MBEPObIX, HCUOKUX U 2A3000PA3HBIX
menax, onveima Ileppena.

OrnuceIBaTh MOJIEINb «UCATHHBIN
ra3y, onpeoenime 2panuybl eé
NPUMEHUMOCTU.

CocTaBisATh OCHOBHOE YPaBHEHUE
MKT wnneanbHOro ra3a B KOHKpPETHOM
cutyaruu. OnpenensTh, UCIOIb3Ys
COCTaBJICHHOE YPaBHEHHUE,
HEU3BECTHBIE BEJIMUMHBI.
CocTaBnsTh ypaBHEHUE,
CBSI3BIBAIOIIIEE JIABJICHUE U1€aJIbHOTO
rasa co CpelHe KHHETHYECKOU
SHEPIUeU MOJIEKYJI, B KOHKPETHOU
cutyaruu. OnpenensiTh, HCIOIb3Ys
COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIE BETMUYHHBI.

OnuceiBaTh CIOCOOBI U3MEPEHHUS
temriepaTypbl. CpaBHUBATH IIKAJIBI
KensBuna u Lenbcus.

CocTaBnaTh ypaBHEHUE,
CBsI3bIBatoOIIee a0COMOTHYIO
TEMIEPATypy UJI€aTbHOIO ra3a co
CpeaHel KHHETUYECKON dHEpPTUer
MOJIEKYJ, B KOHKPETHOW CUTYaIlUH.
Onpenensarb, UCTIOTB3YS




COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHbIC BETMYHHBI.

CocTaBniTh ypaBHEHUE,
CBSI3bIBAIOILEE J1ABJIEHUE U/I€ATILHOTO
rasza ¢ abCOMOTHON TeMIIepaTypoi, B
KOHKpETHOM cutyauuu. OnpeaensTh,
UCIIOJIB3YS COCTaBJICHHOE YpaBHEHHE,
HEU3BECTHBIE BEJTMYHUHBI.

N3mepsTh Temneparypy JKUJIKOCTH,
ra3a >KMUJIKOCTHBIMU U IIU(PPOBBIMU
TepmoMmeTpamu. PaboTaTh B mape,
TPYIIIE MPU BBINOJIHEHUN
MIPAaKTUYECKUX 3aJaHUMN.

Haxonute B 1ONOJIHUTEILHON
autepatype u HTepHeTe cBeleHUs
110 UCTOPUHU Pa3BUTHS
ATOMHUCTHYECKON TEOPUHU CTPOCHUS
BEIIECTBA.

YpaBHeHUs COCTOSHUA
rasza (9 u)

VYpaBHEHUE COCTOSIHUS
WJICaTIbHOTO Ta3a. Y paBHEHUE
MenneneeBa-Knaneipona.
Nzonponeccrl. ['azoBbie
3aKOHBI.

JlaGoparopnast pabora:
DKcrepuMeHTalbHAs
MpoBepKa 3aKoHa | 'eit-
Jlroccaka (u3mepeHue
TEPMOJIMHAMUYECKUX
napaMeTpoB rasa).

HUccneoosanue:
HUccneoosanue
uzonpoyeccos.

CocTaBisTh ypaBHEHHE COCTOSIHUS
UJICAJILHOTO ra3a U ypaBHEHUE
MenaeneeBa-Knanelipona B
KOHKPETHOU cUTyauuu. Beraucusrs,
UCIIOJIb3YS COCTABIIEHHOE YPaBHEHHUE,
HEU3BECTHBIE BEJTUUHUHBI.
Pacno3naBate 1 onuceIBaTh
U30IIPOLIECCHI B UI€AIbHOM T'a3e.
IIpoeno3zuposams ocobennocmu
NPOMeKaHUs U30NPoYeccos 6
UOeanbHOM 2a3e Ha OCHOBe
VpasHeHull COCMOANUA UOEANbHO20
2aza u Menoeneesa-Knanetipona.
Obocnosvieamsb u omcmaueams c60u
NpeonooHCeHUsl.

DopMyIMpPOBATh Ta30BbIE 3aKOHBI U
OIIPEAEIIATH TPAaHULIBI UX
npuMeHUMOocTH. COCTaBIATh
YpaBHEHUS U1 UX ONUCAHUSI.
BoruncnsaTe, ucnonb3ys
COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIE BETMUUHBI.
IIpencraBnsaTs B Buje rpadukoB
U30XOPHBIN, U300apHBIN U
M30TEPMHUYECKHI MPOLECCHI.
Omnpenensts 1o rpapukaM xapakrep
IpoLecca 1 MakpornapaMeTpbl
HJEAIBHOTO Ta3a.

Hccneoosamsv sKcnepumenmanbHo
3a8UCUMOCTIU MEIHCOY
Makponapamempamu npu
uzonpoyeccax 6 2ase.

N3Mepats naBieHue Bo3ayxa
MaHOMEeTpamMH U HU(PPOBBIMU
JaTYMKaMH JJaBJICHUS rasa,
TEMIEpaTypy raza — KUJAKOCTHBIMU
TEPMOMETPaMH U LU(POBBIMU
TEMIIepaTypHBIMU JaTYUKaMU, 00bEM
rasa — ¢ IOMOUIbIO CUIb(OHA.
PaGorats B nape, rpyrie npu




BBITIOJIHEHUH MPAKTUUECKUX 3aJaHUM.
Haxonute B ntutepatype u
NuTepnere unpopmanuio mo
3aIaHHOU TeMeE.

['oTOBUTH MpE3EHTALMU U COOOLICHHS
10 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPEJICTABIICHBI B yUeOHUKE).
[IpuMeHATs MOJENL UACAIBHOTO ra3a
JUTSL OTIMCAHMS TIOBEICHUSI peabHbIX
ra3os.

B3anmublie
npeBpAaleHus
JKHIKOCTH M ra3a
(54)

B3auMHbIe npeBpaleHus
JKUJIKOCTH U Ta3a.
Haceiennsie u
HEHACBIIICHHBIE Maphl.
/lasnenue nacviyennoz2o
napa. Kunenue. Brascnocmo
6030yxa.

HUccneoosanue:
Hccneoosanue ocmuléanus
8000l

JlaBaTb onpenieneHue NOHATHUI:
ucrapeHue, KOHIeHCalus, KUIIEHUE,
JTMHAMUYECKOE PaBHOBECHE,
HACBILIICHHBIN Tap, HEHACHIIIICHHBII
nap, Kpumuieckas memnepamypa,
memnepamypa KuneHus,
abCoONOMHASL 8IANCHOCb B030YXd,
napyuanvHoe daesieHue,
OMHOCUMENIbHASA BILANCHOCTD
8030yXa, MOYKa pochl.
Pacno3naBatk, BOCIIPOU3BOAUTS,
HaAOIIOIaTh SIBJICHUS: UCIIAPEHUE,
KOHJCHCALIUS, KUTICHUE.
Onucvieams c80UCMEa HACLIUEHHO20
napa. Co3z0agamv KOMNbIOMEPHbIEe
MoOenu OUHAMUYECKO20 PABHOBECUS.
Usmepams énasxicnocms 6030yxa ¢
NOMOWBIO 2Uu2pomempa u
ncuxpomempa. Onucviéams
YCMPOUCMB0 2uepomempa u
ncuxpomempa. Onpedensms
OMHOCUMENLHYIO BILANCHOCb NO
ncuxpomempuieckol maobauye.
Onpedenamo abconromuyro
BILANCHOCb 8030YXA, NAPYUATLHOE
oasneHue, OMHOCUMENbHYIO
BIANCHOCMb 8030YXd, MOYK)Y POCbL 8
KOHKDEMHbIX CUMYAYUSIX.
Haxooums 6 numepamype u
Humepneme ungpopmayuro,
20MO8UMb Npe3eHmayuu u
CO00WeHUs O BIUAHUU BILANCHOCU
8030yXa Ha NPOYecCol
JHCUZHEOesIMeNbHOCMU 4eN08eKd.

Kuakocru (44)

Mogenb cTpoeHus
)KuIKocTu. [loBepxHOCTHOE
HaTsDKEHUE.

Cmauusanue u
Hecmadusanue.

Kanunnapeor.

[epeuncnsTh CBOMCTBA )KUIKOCTH H
OOBSICHATB MX C TOMOIIBIO MOJIENIN
CTPOEHUS KUJIKOCTH, CO3/1aHHON Ha
ocHose MKT.

JlaBaThb onpeneneHne NOHATUI: cUja
MTOBEPXHOCTHOT'O HATSDKEHUS,
KOA(PHUIHUEHT OBEPXHOCTHOTO
HATSOKCHUS, NOBEPXHOCMHAS IHEPUSL.
Pacno3naBate 1 BOCIIpOU3BOAUTH
MIpUMEpHI POSBICHUS 1eHCTBUS
CHJIBI TIOBEPXHOCTHOT'O HATSKEHHUSL.
Onpeoensimo cuny no8epxXHOCMHO20
HamsiceHusl, Koaghuyuenm
NOBEPXHOCMHO20 HAMANCEHUS,




NOBEPXHOCIMHYIO IHEPSUIO HCUOKOCTIU
8 KOHKPEMHBIX CUMYAYUsLX.
Pasznuuams cmavusarowue u ne
cmauusarowue no8epxXHOCmy
HCUOKOCTU.

ObvsCHAMb NPUYUHY OBUINCEHUS.
AHCUOKOCMU NO KANULISAPHBIM
mpyoxam.

Paccuumvisams evicomy noonsmus
(onyckanus) s'cuoxocmu no
Kanuisapy.

Haxooums 6 numepamype u
Humepneme ungopmayuio,
20MOBUMb NPe3eHMAaAyUU U
Cco0buenUss 0 NPOosLBIeHUU OetiCMBUs.
CUbI NOBEPXHOCIHO20 HAMANCEHUS 8
JHCUBOTL U HEAHCUBOU NPUPOOe, HA
npouszeoocmee.

Teépavbie Teaa (14)

Kpucrannnueckue u
amopdusie Tena. Modenw
CMpoeHus meepovlx mei.
MexaHuueckue CBOMCTBA
TBEPABIX Ten. Kuakue
KPUCTAJUIBI.

Jasamv onpedenenue nonsimuii:
KpUCmaniuyeckoe meio, amopghHoe
mejo, aHU30Mponus.

HasbiBaTh cX0/1CTBA M pa3IndHs
TBEPBIX TN, aMOP(HBIX Tell,
KHUJIKUX KPUCTAJUIOB.

[IepeunciaTs CBOMCTBA TBEPABIX TEI
U 00BACHAMb UX C NOMOWbIO MOOeNU
cmpoenust. Jlemoncmpuposams
0COOEHHOCMU CMPOEHUsL
KPUCMANTUYECKUX U AMOPDHBIX
MeEPObIX meil, UCNOIb3YS 00bEMHbIE
MoOoenu kpucmannos. Ilpugooumso
npumepvl nPoYeccos,
NOOMBEPHCOAIOUSUX CXOOCMEO U
PAa3IukUsL CBOUCIE KPUCMALIULECKUX
U amopghHvix meépovix mei.
Haxooums 6 Hnmepneme u
OONONHUMENbHOU TUmepamype
C8eOeHUsL O CBOUCMBAX U NPUMEHEHUU
KPUCMANTUYECKUX U AMOPDHBIX
Mamepuanos.

T'omosumv npezenmayuu u
CO0OUeHUsL NO U3YYEHHbIM MmeMam
(603MOICHbIE MEeMbl NPe0CmAaBIeHbl 8
yueOHuxe).

OcHOBBI
TepmoauHaMuku (14 4)

BryTpenHss sHeprus.
TepMmoanHamMuueckas
CHUCTEMA U €€ PaBHOBECHOE
cocrosinue. Pabora u

TerIonepeada Kak Crocoobl

U3MEHEHUS BHYTPEHHEN
sHeprun. Konmuectso
TEIJIOTHI. TermIoéMKOCTb.
Da3zosvie nepexoowi.
YpaBHEHUE TEILIOBOTO
Oananca. [lepBblit 3aK0H
TEPMOJMHAMUKH.
AnnabaTHBI Tporiecc.
HeoOpaTUMOCTh TEIIOBBIX

aBaTh onpeneneHue MOHATHIA:
TEPMOJIMHAMHUYECKAs! CUCTEMA,
M30JIMPOBaHHAsi TEPMOIMHAMUYECKAS
CHCTEMa, PABHOBECHOE COCTOSHUE,
TEPMOJUHAMUYECKUH TTPOIIECC,
BHYTPEHHSISI SHEPTUsI, BHYTPEHHSA
SHEPTHs UICAbHOIO rasa,
TEII0EMKOCTD, KOJJMYECTBO TEIIOTHI,
ylelbHas TeTUIOTa TUIaBJICHMUSI,
ylenbpHas TerioTa napoodpa3zoBaHus,
yZelibHasl TeIUI0Ta CTOpaHus
TOIUTHBA, paboTa B TEPMOJMHAMUKE,
aouabammwlii npoyecc, 0OpPaTUMBIH
poliecc, HeOOPaTUMBIIA MTPOIIECC,




IIPOLIECCOB. Bmopoii 3axon
MepMOOUHAMUKY U e20 Cma-
mucmu4eckoe moJKosauue.
[IpeoOpazoBanus sHEpruu B
TETJIOBBIX MallluHax. [{uxn
Kapno. KI1]] TennoBbIx ma-
IMH.

Ilpobnemvl snepeemuxu u
oxpama okpyorcaiouei
cpeoul.

HarpeBaTelb, XOJOIUIbHUK, pabodee
TEJIO0, TeTI0BOM aBurareib, KIT/]
TEIJIOBOr'O IBUTATEIIS.
PacrioznaBath TEpMOAMHAMUYECKYIO
CUCTEMY, XapaKTepU30BaTh €€
COCTOSIHME U MPOLECCHI N3MEHEHUS
COCTOSIHHUSI.

1Ipusooums npumepul
MepMOOUHAMUYECKUX CUCTEM U3
Kypca buono2uu, Xxapaxmepuzosamao
UX, ONUCLIBAMb USMEHEHUS
COCMOSIHUIL.

OmnwuceIBaTh cI0COOBI N3MEHEHHS
COCTOSIHMSI TEPMOJUHAMUYECKON
CUCTEMBbI MYTEM COBEPLICHUS
MeXaHU4eCKOi paboThl 1 Ipu
TEeIuIonepeaye.

CocTaBiATh ypaBHEHUE TEIIIOBOTO
OanaHca B KOHKPETHOM CUTYyaIlHH.
Bprauciars, ucnonb3ys
COCTaBJICHHOE YPaBHEHHUE,
HEU3BECTHBIE BEJIMUMHBI.
Pacnosznasamv dhazosvie nepexoowi
nepeo2o pooa u cocmaeiiamo
ypasHeHus 015 ha3o8bix nepexooos.
Buviuucnams, ucnonvsys
cocmaeiieHHvle YDAGHEeHUs,
HeuzgecmHbvle 8eUYUHDL.
Onpenenarb 3HaYeHUs! BHYTPEHHEH
SHEPIUM UJI€aJIbHOTO Iasa,
W3MEHEHNE BHYTPEHHEHN dHepruu
UJeaIbHOTO Ta3a, paboThl
UJCaNBHOTO ra3a, paboThl HAJl
UJeaIbHBIM ra30M, KOJIMYECTBA
TEIJIOTHl B KOHKPETHBIX CUTYAIUsX.
Onpenensith 3HaU€HUE PabOTHI
U7CaNBHOTO rasa Mo rpaduxy
3aBHCHUMOCTH JIaBJICHUS OT 00bEMa
pH1 U300apHOM MpoIiecCe.
Onucvieams ceomempuyecKuti CMvici
pabomwl U paccuumvléams eé
3HaueHue no 2paguKy 3a8UCUMOCMU
oasneHusi U0earbHo2o 2a3d Om
0b6véma.

DopMynHMpOBaTh NEPBLIN 3aKOH
TEPMOJIUHAMUKH.

CocTaBisATh ypaBHEHHUE,
ONHMCHIBAIOLIEE MEPBBIA 3aKOH
TEPMOJMHAMUKH, B KOHKPETHBIX
CUTYaLUAX NIl U30IIPOLIECCOB B
HIeadbHOM ra3e. BEucnsaTs,
WCIIOJIb3YSl COCTABIIEHHOE YpaBHEHUE,
HEU3BECTHBIE BETMUYHHBI.
Paznuuath oOpatumeie U
HeoOpaTHMBbIe MPOIIECCHI.
[TonTBepknate npuMepamu
HEOOPaTUMOCTH TEIUIOBBIX
IIPOLIECCOB.




Dopmynuposams 6mopou 3aKOH
MepMoOUHAMUKU, HA3bIBAMb
2Panuybl €20 NPUMEHUMOCMU,
00BACHAMb €20 CIMAMUCMUYEeCcKUll
xapaxkmep.

[IpuBOIUTE TPUMEPBI TEMIOBBIX
JIBUTaTENEH, BBIIEIATh B IpUMEpax
OCHOBHBI€ YaCTH JIBUTATEJICH,
OMUCHIBATh MPUHIIUI JICUCTBHUSL.
Boruucnsars 3nauenus KITJT
TEIJIOBOr'O JIBUTATENsl B KOHKPETHBIX
cutyauusx. Onpeoensime 3HayeHus
KI1]] mennosozo osucamens,
pabomatowezo no yukiy Kapmo, 6
KOHKDEMHbBIX CUMYAYUSIX.
I'omosumbv npesenmayuu u
CO00WeHUsl NO U3YYUEHHBIM MeMaM
(603MOI4CHBLE MeMbl NPeOCmAasiieHbl 8
yuebOHuUKe).

Co3z0asamb KOMNbIOMepHbIe MOOeIU
MEN0BbIX MAUUUH.

Haxonuts B ntutepartype u
WNuTepnere undopmanuio o
npo0iieMax SHEePreTUKU U OXpaHe
OKPYKaIOIIEH Cpebl.

YyacTBOBaTh B TUCKYCCHUU O
npo0iieMax SHEePreTUKU U OXpaHe
OKpY’Karollle cpeibl, BECTH IUAJIOT,
OTKPBITO BBIPAKATh U OTCTAaNBATh
CBOIO TOYKY 3PEHUS, BBICIYIIINBATh
MHEHHE ONTNOHEHTA.

OCHOBBI JIEKTPOAUHAMMUKMH (43 1)

daekrpocraTuka (21 4)

DIIeKTPpUUECKUH 3apsil.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsijia.
DIIeKTpUIecKoe
B3aNMOENCTBHUE. 3aKOH
Kynona.
brusxooeticmsue u
danvHoOelcmsue.
HampsxénnocTs n
MOTEHIINAT
AIIEKTPOCTATUYECKOTO TOJIA,
CBSI3b MKy HUMHU.
JluaMYM HaNPsSHKEHHOCTH U
AKBUIIOTEHIHATLHBIE
noBepxHoCTU. [IpuHIIUT
CYTIEPITO3UITIH
AIEKTPUYECKUX TOJIEH.
Pa3HOCTh MOTEHITNAIIOB.
IIpo6oonuku u ousnekmpuxu
8 2JIeKmpuUyecKom noJe.
DNeKTpruyecKas EMKOCTb.
Konnencarop. Juepeus
9NEeKMPULECK020 NOJIAL.

[aBaTh onpeneneHne MOHATHI:
ANEKTPUYECKUH 3apsiz,
3JIEMEHTAPHBIN JJIEKTPUYECKUN
3apsl, TOYECYHBIN JIEKTPUYECKUN
3apsij, CBOOOHBIN ANEKTPUUECKUI
3apsif, dJIEKTPUUECKOE T10JIE,
HaNPsHKEHHOCTD JIEKTPUYECKOTO
T10JIs1, IMHUU HaNpsKEHHOCTU
JNEKTPUYECKOTO T10JIs1, ONHOPOIAHOE
NEKTPUUYECKOE T10JIE, TOTEHIIUAI
NEKTPUYECKOTO T0JIsI, Pa3HOCTh
MOTEHIIUAJIOB, SHEPTUs
3JEKTPUIECKOTO TOJIS,
SKBUIIOTEHIMAJIbHAS IOBEPXHOCTD,
ANEKTPOCTAaTUYECKAs UHAYKLINS,
MOJIApU3alus JUJIEKTPUKOB,
JTUBJIEKTpUYECKasi IPOHUIIAEMOCTb
BELIECTBA, IIEKTPOEMKOCTB,
KOH/JIEHCATOP.

Pacnio3naBatk, BOCIPOU3BOANTS U
Ha0JII0/1aTh PA3JINYHbIE CTIOCOObI
anekTpuzanuu Ten. OObICHATh
SIBJICHUE DJIEKTPU3alliU Ha OCHOBE
3HaHUU O CTPOCHUHM BEIIECTBA.
OnuceiBaTh U BOCIIPOU3BOIUTH
B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.




OnuchIBaTh NPUHLMUIT JEHCTBUS
anekTpomeTpa. DopMynupoBaTh
3aKOH COXPaHEHHUs SJIEKTPUUECKOTO
3apsija, yCJIOBUS €r0 IPUMEHUMOCTH.
CocraBnTh ypaBHEHUE,
BBIpaXaroIlee 3aKOH COXPaHEHUS
JNEKTPUYECKOTO 3apsiia, B
KOHKPETHBIX CUTYyalUsIX. BIYUCIATS,
HCII0JIb3YSl COCTABJIEHHOE YPAaBHEHUE,
HEU3BECTHBIC BETUYHUHBI.
®opmynupoBath 3aKoH Kyiona,
YCJIOBUS €70 IPUMEHUMOCTH.
CocraBnTh ypaBHEHUE,
BbIpaxaroniee 3akoH Kyrnona, B
KOHKPETHBIX CUTYalUsIX. BIUNCISTD,
HCII0JIb3YSl COCTABJIEHHOE YPAaBHEHUE,
HEW3BECTHBIC BEJIMUYMHBI. BRIUnCIsATh
3HaYEHUE HAMPSKEHHOCTH MO
TOYEYHOTO AJIEKTPUUYECKOTO 3apsia,
OIIpe/IeIIsATh HalpaBJIeHUE BEKTOpa
HaNpPsiKEHHOCTH B KOHKPETHOU
cutyaruu. DopMmynupoBaTh MPUHIUI
CYIEPHO3UINH IEKTPUUECKUX
noJiei. OnpenensaTe HanpaBiIeHUE U
3HAUEHUE PE3yNbTUPYIOIIEH
HANPSHKEHHOCTHU AJIEKTPUIECKOTO
I0JIs1 CUCTEMBI TOUEUHBIX 3apsJ0B.
Ilepeuucnams ceoticmea aunul
Hanps®CEHHOCMU 2NIeKMPUYECKO20
nozs. 3006paxarhb 371eKTPUUECKOE
T10JIE€ C MTOMOIIBIO JIMHUI
Hanpspk€HHOCTH. Pacnio3sHaBaTh 1
n300paxaTh TUHUH HAMPSHKEHHOCTH
M0JISI TOYEUHOTO 3apsi/ia, CUCTEMBI
TOUYEYHBIX 3aps/I0B, 3apsKEHHOM
IJIOCKOCTH, JIBYX (HECKONbKUX
napajuielIbHbIX IIJIOCKOCTEN, wapa,
cpepul, yununopa, 0JTHOPOJHOTO U
HEOJITHOPOJHOIO AIEKTPUUECKUX
TIOJIEH.

Onpenendars 1Mo JMHUSAM
HaMPsSKEHHOCTH JIEKTPUUECKOTO
T10JI 3HAKHU U XapakTep
pacnpeeneHus 3apsaaoB.
Onucvieams nogsederue npo8oOHUKO8
U OUINIEKMPUKO8 8
NEKMPOCMAMULECKOM NOJe HA
0CHOB€e 3HAHULL O CIPOEHUU
sewecmaa.

Pacnosznasams u 6ocnpouzeooums
ABNIEHUSL ITIEKMPOCMAMUYECKOU
UHOYKYUU U NOTAPUIAYUU
OUINEKMPUKOB.

Teopemuuecku npedckazvléams Ha
OCHOBAHUU 3HAHULL O CIPOEHUU
gewecmea nogedenue npo8oOHUKO8 U
OUDNIEKMPUKOB 8 INeKMPULECKOM
nose. ObocHO8bIBAMb U OMCMAUBAMD




CBOI0 MOYKY 3PEHUSL.
Cocmasnsams pagencmaa,
C8A3b18aIOUUe HANPAHCEHHOCHb
INEKMPUUECKO20 NOA 8 OUITEKMPUKE
¢ HANPAINCEHHOCMBIO BHEUUHE2O
eKMpU1ecKo2o nojs. Boliuucname,
UCNONIL3YSL COCMABNIEHHOE YPAGHEHUe,
Heu38ecmHubvle 6eIUYUHDL.
Onucvleams npuHyun oeucmaeus
91eKMPOCMAMU4eCcKOl 3aujumoi.
OnpenensTh MOTEHIIUAT
3JIEKTPOCTATUYECKOTO MOJIA B JTAHHON
TOYKE TIOJISI OTHOTO U HECKONbKUX
TOUCYHBIX JICKTPUUECKUX 3aPsI/IOB,
HOMEHYUANbHYIO IHEPSUIO
NEeKMPUYECK020 3aps0a U Cucmembl
NEKMPUYECKUX 3008, PA3HOCTh
MOTEHLIUAOB, pabomy
NEeKMPOCMAMUECcKo20 NoJis,
HaNPSOKEHUE B KOHKPETHBIX
CUTYaIUsX.

CocTaBnsTh ypaBHEHUS,
CBSI3BIBAIOIINE HAMPSHKEHHOCTH
AIIEKTPUYECKOTO TOJISl C PA3HOCTHIO
MOTEHUUANO0B. BbraucisTs,
UCIIOJIB3YS COCTaBJICHHOE YpaBHEHHE,
HEU3BECTHHIC BEITUNIHHEI.
N300paxkaTh SKBUTIOTCHITUATBHBIE
MOBEPXHOCTH IIEKTPHUIECKOTO MOJIS.
Pacrio3naBath ¥ BOCIIPOU3BOIUTH
JKBHUIIOTEHITUATEHBIC IOBEPXHOCTH
TIOJISI TOYCYHOTO 3apsiia, CUCTEMBI
TOUCYHBIX 3aPSIOB, 3aPSHKEHHOM
IUIOCKOCTH, IBYX (HECKOIbKUX)
napajieNbHBIX TUIOCKOCTEH, wapa,
cghepwl, yuruHOpa, OJTHOPOTHOTO U
HEOJTHOPOJIHOTO INEKTPHUUECKUX
noseil. OOBACHATH YCTPOHCTRO,
TIPUHIIMIT JEHCTBUS, PAKTHYECKOE
3Ha4YeHHE KOHJICHCATOPOB.
Boruncnsate 3HaYeHUS
ANEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCaTopa, 3apsaa
KOHJICHCATOPa, HANIPSDKEHUS Ha
oOKIagKax KOHJIEHCaTopa,
MapaMeTpoB ITOCKOTO
KOHJICHCATOPa, SHEPTUH
AIIEKTPHUECKOTO TIOJIS 3aPSKEHHOTO
KOHJICHCATOpa B KOHKPETHBIX
CUTYaIUsX.

Paccuumvieamo oougyro émxocms
cucmemovl KOHOEHCAMOPO8.
Haxonuts B UHTEpHETE M
JIOTIOTHUTEIHHON JTUTEpaType
nHpopmMaIno 06 OTKPHITUU
AIEKTPOHA, HUCTOPUHN U3YUCHUS
INEKTPUYECKUX ABIEeHUH. [ 0TOBUTH
MIPEe3EHTAIMH U COOOIIEHUS IO




M3y4YEHHBIM TeMaM (BO3MOKHbBIE
TEMBI IIPEJICTABIICHHI B yUeOHUKE).

3aKOHBI NOCTOSTHHOTO
Toka (11 4)

[TocTOAHHBIN JIEKTPUUECKUI
Tok. Cuna Toka.
ComnpoTHUBICHHE.
IlocnenoBarenbHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOTHHUKOB.

Pabora 1 MOIITHOCTB TOKA.
3akoH J[xoynsa-JIenna.
DIIeKTPOABMKYIIAS CHJIa
BaC0).

3akoH Oma i1 ITOJIHOM
ANEKTPUYECCKOM IICTIH.

JlaboparopHbie pabOTHI:

1. [TocnenoBarensHOE U
napajuielIbHOE COCAMHCHUS
MIPOBOJTHUKOB.

2. Usmepenue 3/1C
HUCTOYHHKA TOKaA.

Hccneoosanus:

1. Uccneoosanue
3A68UCUMOCTMU HANPSINCEHUS
Ha NOJIIOCAX UCIMOYHUKA
MoKa om Culbl MOKa 6 Yeni.
2. Uccnedosanue
3A6UCUMOCMU CULbL MOKA
uepes 1amMno4Ky om
HAanpsisceHus Ha Hell.

3. Uccneoosanue nacpesanus
600bl Hazpesamenem
HeOONbULOT MOUHOCTIU.

JlaBaTb onpenieneHrue NOHATUI:
3JIEKTPUYECKUM TOK, CUJIa TOKA,
BOJIT-aMIIEPHAsl XapaKTEPUCTHKA,
3JIEKTPUYECKOE CONPOTUBIIEHUE,
CTOPOHHUE CUJIbL, AIEKTPOABUKYIIIAS
cuna. [Iepeuncnare ycinoBus
CYLIECTBOBAHMSI JIEKTPUUECKOTO
Toka. Pacrio3HaBate u
BOCIIPOU3BOAUTH SIBJICHUE
3JIEKTPUYECKOI0 TOKA, AEUCTBUS
ANEKTPUYECKOTO TOKA B IPOBOJHHUKE.
OOBACHATH MEXaHU3M SIBJICHU Ha
OCHOBAaHUM 3HAHUW O CTPOCHUU
BELIECTBA.

Co3z0asamuv KomnviomepHvie Mooeau
91eKMpPU4ecKo2o mokda.
[Tonb30BaTbCst aMnepMeTpoM,
BOJIbTMETPOM, OMMEMPOM.:
YYUTBIBATh OCOOCHHOCTH U3MEPEHUS
KOHKPETHBIM PUOOPOM U MIpaBHIIa
NOJKIIOYEHUS B AIEKTPUUECKYIO
LEIb.

HccenenoBaTh 3KCIIEPUMEHTAIBHO
3aBUCUMOCTh CUJIbI TOKA B
IIPOBOJIHUKE OT HAIPSKEHUS U OT
COIIPOTHUBIICHUS IPOBOIHUKA.
Crtpouts rpadvk BOJIbT-aMIIEPHOU
XapaKTEPUCTUKH.

®opmynupoBath 3akoH OMa Jist
ydacTKa LEeNH, YCIOBUS €ro
npuMeHUMOocTH. COCTaBIATh
ypaBHEHUE, ONMKCHIBAIOIIEE 3aKOH
OmMa ju1s yyacTka LienH, B
KOHKPETHBIX CUTYyalUusiX. BEIYUCISTS,
HCIIOJIb3YSl COCTABIIEHHOE YpaBHEHUE,
HEU3BECTHBIE 3HAUEHUS BEJIUYMH.
PaccuutsiBaTh 0011EE
COTIPOTHUBIIEHUE yYacTKa LIeNH IPH
MOCJIEIOBATEIBLHOM U MapaljieIbHOM
COEIMHEHUSIX IPOBOJAHUKOB, HpU
CMEUAHHOM COeOUHEeHUU
NnpOBOOHUKOE. BBIIOIHATH pacyeThbl
CHUJI TOKOB UM HaIPS>)KEHUM B
Pa3IUYHBIX (B TOM YHCIIE B CIOKHBIX )
ANEKTPUYECKUX LIETISAX.
®opMyIUpOBaTh U UCIOIb30BATh
3akoH /[xoynsa-Jlenna. Onpenensars
paboTy U MOILITHOCTH JIEKTPUIECKOTO
TOKA, KOJIMYECTBO TETIOTHI,
BBIICTISIOLIEICS B IPOBOJIHUKE C
TOKOM, IIPH 3aJaHHBIX NTapaMeTpax.
®opmMynupoBath 3akoH OMa Jist
MOJTHOM L[ETH, YCIOBUSA €0
npuMeHnMocTu. COCTaBIATh
ypaBHEHUE, BbIpaxatolee 3akoH Oma
JUTS TIOJIHOM 11€NH, B KOHKPETHBIX




cutyanusax. PaccunTeiBats,
WCTIOJB3Ysl COCTABICHHOE YpaBHEHUE,
HEHW3BECTHBIC BEJTMUUHBI.

N3mepsaTe 3HaUeHHE
3JIEKTPOABUKYIIEH CUIIBL,
HAINpsHKCHUE M CUITY TOKA Ha y4acTKe
IIETTH C TIOMOIIBIO BOJIBTMETPA,
amIepMerpa u HUQPOBBIX JaTYUKOB
HaNPsOHKCHUS U CUJIBI TOKA.
Co0nroath nmpaBuiia TEXHUKH
0e301acHOCTH Mpu padoTe ¢
MCTOYHHUKAMH TOKA.

Paborats B nmape, rpymrme npu
BBINTOJIHEHUH NTPAKTUYCCKUX 3a/IaHHM.
Haxoauts B mutepatype u
WuTepHere nHPOPMALIUIO O CBS3U
AJIEKTPOMArHUTHOTO
B3aUMO/JICHCTBHS C XUMHUUECKUMHU
peaKIusIMU ¥ OMOJIOTHYSCKIUMHU
npoiieccamu, 00 UCTIOIBL30BaHIHT
JIEKTPUYUECKUX SBJICHUN JKUBBIMU
OpraHu3MamH H T. [I.

I'oTOBUTH MIpE3EHTALINN B COOOIICHHS
110 U3YYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPE/ICTABJICHBI B YUCOHUKE).
Buvinonusams donornumenshvie
uccnedogamenvckue pabomsi no
UZVUEHHBIM MeMAaM (603MOJICHbLE
memvl npeodCcmasiieHvl 8 yueOHUKe).

DIeKTPUYECKUI TOK B
pasan4HbIX cpegax (10

4)

DneKTpOHHask TPOBOJAUMOCTD
METaJUIOB. 3aBUCUMOCTD
COIIPOTHUBIIEHUS TPOBOHUKA
OT TeMIIePaTypHlI.
Ceepxnpogooumocm .
DNEeKTpUUYECKU TOK B
MOJYIIPOBOTHUKAX.
CobcTBeHHast U TpUMECHas
MIPOBOTUMOCTH.
p-N-miepexo/.
Tlonynposoonuxoswiii 0uoo,
MpAH3UCmop.
Ilonynposoonukosvie
npuoopul.

DNEeKTpUUYECKU TOK B
ANEKTPOIUTAX. DNEeKMPOU3.
DNEeKTpUYECKU TOK B
BaKyyMe M raszax.

Ilnasma.

JlaBath orpejiesieHue MOHATHII:
HOCHTEJH DJIEKTPUUECKOTO 3apsija,
IIPOBOJIUMOCTb, C8EPXNPOBOOUMOCHID,
coOCTBEHHAas! MPOBOJIUMOCTb,
IIPUMECHAs IPOBOAUMOCT,
IJIEKTPOHHAs IPOBOIUMOCTb,
AbIpOYHas NpOBOJUMOCTD, p-n-
Mepexo/i, BaKyyM, TEPMOAIEKTPOHHAs
OMUCCHS, IJIEKTPOJIN3, Fa30BbIN
pasps, peKOMOMHAITUS, HOHU3AIHUS,
CaMOCTOATEIIbHBIN pa3psia,
HECAMOCTOSITENIbHBIN pa3psia, niazma.
PacriozHaBaTh M ONUCHIBAThH SBJICHUS
MIPOXOKJCHUSI DJIEKTPUUECKOTO TOKA
yepes MIPOBOIHUKH,
MIOJIYIPOBOJIHUKH, BaKyyM,
AJEKTPOJIUTHI, Ta3bl.

KauecTBeHHO XapakTepu3oBaTh
3JIEKTPUYECKUN TOK B Cpeae:
Ha3bIBaTh HOCUTENHN 3aps/I0B,
MEXaHU3M MX 00pa3oBaHMs, XapaKTep
JABYXXCHUS 3apa10B B DJICKTPUICCKOM
T10JIE ¥ B €r0 OTCYTCTBUE,
3aBUCHUMOCTD CHJIBI TOKA OT
HaIpsHKEHUS, 3aBUCHMOCTb CHJIBI
TOKa OT BHCHIHUX yCJIOBI/Iﬁ.
Teopemuuecku npedckazvléams Ha
OCHOBAHUU 3HAHUL O CIMPOCHUU
seujecmea xapakmep Hocumeneu




3aps006 8 PA3IUUHBIX CPedax,
3a8UCUMOCHb CONPOMUBTIEHUS
NPOBOOHUKO8, NOYNPOBOOHUKOS U
INEKMPOIUMOE OM MEeMNEPAMYPbL.
IIpusooums npumepwvi puzuyecKux
IKCNEPUMEHMO8, ABTIOUUXCSL
Kpumepusimu UCHuHHOCIMU
meopemuyeckux npeodcKa3aHull.
Obocnosvieams 1 omcmausams ceou
NpPeonoN0NCEeHUSL.

[epeuncasiTh OCHOBHBIE TIOJIOKECHUS
TEOPHH AIIEKTPOHHON MPOBOAMMOCTH
METaJJIOB. BRIYUCIIATE 3HAYCHUS
CpeIHel CKOPOCTH YIOPSI0YEHHOTO
JIBMDKEHUS 3JICKTPOHOB B METAILJIC
MOJT ICHCTBUEM JJICKTPHUECKOTO
0JIs1 B KOHKPETHOW CUTYaIUH.
OnpenensTh CONMPOTUBICHUE
METaJNTMYECKOTO MPOBOIHUKA TIPU
JJAHHOW TemmepaType.
DKCnepumeHmanbHo Ucciedosans
3a6UCUMOCTb CONPOMUBTIEHUS
MEManIu4eckux npo8oOHUKOE OMm
memnepamypboi.

IIpusooumsv npumepwi
CBEPXNPOBOOHUKO8, NPUMEHEHUSL
CBEPXNPOBOOUMOCTNU. Y IMOUHAMD
2PaHUYbl NPUMEHUMOCTU 3AKOHA
Oma 6 ces13u ¢ cyuecmeosanuem
SABNIEHUSL CBEPXNPOBOOUMOCHIU.
[TepeuncisiTh OCHOBHBIE TIOJIOKEHUS
TEOPHH JIEKTPOHHO-IBIPOYHON
MPOBOJAMMOCTH TMOTYIPOBOIHHKOB.
[TpuBOAUTH PUMEPBI YHCTHIX
MOJTYTTPOBOTHUKOB,
TTOJIYTIPOBOTHUKOB C JIOHOPHBIMH U
AKLETITOPHBIMH TPUMECSIMH.
DKCnepumMeHmanbHo Uccie008ams
3a8UCUMOCTb CONPOMUBTEHUS
NOTYNPOBOOHUKOS OM MeMNepamypbl
U 0CBEUJCHHOCTI.

Obvsacuames meopuro npo8oOUMOCmu
p-N-nepexooda. Ilepeuucnamo
OCHOBHble ceolicmea p-N -nepexooa.
Ipumensams meopuro npogoouMocmu
K onucauuio pabomul 0uooa u
mpanzucmopa. IIpuBOIUTH TPUMEPHI
WCTIOJIh30BAHUS
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB.
[Tepeuncnsary ycnoBus
CYIIECTBOBAHHS JIEKTPHUECKOTO
TOKa B BakyyMe. [I[pUMeHSTh 3HaHUS
O CTPOSHUU BEIIECTBA AJI OMHCAHUS
SIBIICHUSI TEPMODJICKTPOHHOMN
smuccuu. ONMUCHIBATH MPUHITATT
JIEWCTBUS BAKYyMHOIO IMO/IA,
ANEKTPOHHO-TYYEBOU TPYOKH.
[TpuBOINTH MpUMEPHI




WCIIOJIb30BaHUS BAKYYMHBIX
pruOOPOB.

OOBACHATh MEXaHU3M 00pa30BaHUS
CBOOOHBIX 3aps0B B paCTBOPAX H
pacriaBax 3JEKTPOJIUTOB.
OnuceiBaTh 3aBUCUMOCTh
COIIPOTUBIICHUS JJIEKTPOIUTOB OT
TeMIeparypsl. Teopemuuecku Ha
OCHOBAHUU 3HAHUL O CIPOEHUU
gewecmaa npeodcKazvléams X00
npoyecca snekmpoausa. Ilpueooums
npumepuvl U 60CNPOUIBOOUND
@uzuueckue sKcnepuMeHmol,
noomeepaicoaroujue evloeieHue Ha
9eKMPoOax eewecmaa npu
NPOXOAHCOEHUU ITIEKMPUYECKO20 MOKA
yepe3 271eKkmpoaum. Ymounsamo
2PaHUYbl NPUMEHUMOCU 3AKOHA
Oma 0ns onucanusi NPOXoAHcOeHuUs
NEKMPUECK020 MOKa yepe3
NEeKMPONUNDL.

[IpumeHsTh 3HAHUS O CTPOCHHUH
BEIIECTBA IS OTIUCAHUS SIBIICHUS
JJIEKTPOIH3A.

Cocmasnams ypaeneHue,
onucvlearoujee 3aKOH 1eKmpou3a
Dapaodest, 0151 KOHKPEMHBLX
cumyayuil. Beruucaame, ucnonv3ys
cocmasiienHoe ypasHeHue,
Heu38ecmHbvle 3HAYeHUs. GeNUYUH.
[IpuBOIUTE IPUMEPHI
WCTIOJIH30BAHUS DIIEKTPOIIN3A.
OOBACHATH MEXaHU3M 00Pa30BaHUS
CBOOOJIHBIX 3aps/I0B B ra3ax.
[IpuMeHATH 3HaHUA O CTPOEHUU
BEIIeCTBa I ONUCAHUs ABJICHUI
CaMOCTOSITENILHOTO U
HECaMOCTOSITEIBHOTO Pa3psi/ioB.
Pacrio3naBath, IpUBOAUTH MTPUMEPHI,
MEPEYHCISTh YCIOBHUS
BO3HUKHOBEHUSI CAMOCTOSITENILHOTO U
HECaMOCTOSITETIbHOTO Ta30BbIX
pas3psIoB, Pa3IMYHBIX THIIOB Ta30BBIX
pas3psiIoB.

[IpuBOIUTH PUMEPHI
WCIIOJIb30BaHUS Ta30BBIX Pa3psIOB.
Ilepeuucnsams ocnosHble ceoticmea u
obracmu npumMeHeHus: Naa3mol.
Pabomams 6 nape, epynne npu
8bINOTHEHUU UCCTe008AMENLCKUX
pabom, npu ocyujecmeneHuu
meopemuyecKux npeocKasaHui.
Haxomuts B muTeparype u
NuTeprHere nHboOpMaIuio mo
3ananHoi Teme. [lepepabaTriBath,
aHATTM3UPOBATh U TPEACTABIATh
UH(OPMAIIHIO B COOTBETCTBUH C
MOCTABJICHHBIMHU 33/Ia4aMH.




['OTOBUTH Mpe3eHTAIINN U COOOIICHUS
0 M3YYEHHBIM TeMaM (BO3MOKHBIC
TEMBI IIPEJICTABIICHHBI B YUeOHUKE)

IoBTOpenue 28u.

11 kaacc (204 yacoB)

OCHOBBI DJIEKTPOJJUHAMUKMU (TPOJOJIVKEHME) (12 1)

MarsuTHoe 1moJie
(12 9)

MaruutHoe nosie. Uaaykuust
MarHuTHOTO 1oyisi. Bekrop
MarHuTHOM UHAYKIIMH.
JleficTBe MAarHUTHOTO TOJIS
Ha TIPOBOJIHUK C TOKOM U
JIBIDKYIIYIOCS 3apSKEHHYIO
YacTHUILy.

Cuna Amnepa. Cuna
Jlopenua.

[IpaBuiio neBoO pyKH.
MarHuTHbIEe CBOMCTBA
BemecTBa. Masnummnas
3anuce uHgopmayuu.
InexkmpouzmepumenbHvie
npubopul.

JlaGopatopnast pabora:
N3mepenne cuibl
B3aMMOJICHCTBHSI MarHUTA U
KATYIIKH C TOKOM.

JlaBatb onpeneneHue NOHATUN:
MarHuTHOE M0J€, UHIYKIUS
MarHUTHOTO MOJIsI, BUXPEBOE MOJIE,
cuna Amnepa, cuia JlopeHua,
(heppomMarHeTuk, J0MeH,
temneparypa Kropu, macnumnas
NPOHUYAEMOCTb Beuiecmaa.

JlaBaTh onpeneneHue equHHULIbI
MHIYKIIMY MarHUTHOT'O TOJIS.
[IepeunciATb OCHOBHBIE CBOMCTBA
MarHUTHOTO TOJSL.

N306paxaTh MarHUTHBIC JIMHUU
IIOCTOSIHHOT'O MarHuTa, IpsiMOro
POBOJHMKA C TOKOM, KaTYIIKH C
TOKOM.

Haburonate B3aumozeiicTaue
KaTYyILKH C TOKOM U MarHura,
MarHUTHOM CTPENIKH U MIPOBOJHUKA C
TOKOM, JIeHICTBHE MarHUTHOTO TOJIS
Ha JIBIKYILYIOCS 3apsSHKEHHYIO
YyacTHUlly.

dopmynupoBaTh 3aKOH AMIepa,
Ha3bIBaTh TPAHUIIBI €TO
MPUMEHUMOCTH.

OmnpenensTh HarpaBiIeHUE JTUHUN
UHIYKIIMM MAarHUTHOT'O TOJIS €
IIOMOIIBIO TIpaBUiIa OypaBUMKa,
HaIpaBJIEHUE BEKTOPOB CUJIbI
Awmrnepa u cuinbl JlopeHna c
IIOMOMIBIO TIPAaBUJIA JIEBOM PYKH.
IIpumensTh 3aKk0H AMIiepa U
(dhopMyIy 17151 BBIUMCIIEHUSI CUJTIBI
Jlopenua npu penieHnu 3agad.
Obvsacuame npunyun pabomul
YUKIOMPOHA U Macc-cnekmpozpadha.
[lepeuncnsTh TUIBI BELIECTB MO
MarHUTHBIM CBOMCTBaM, Ha3bIBaTh
CBOWCTBA Jlua-, mapa- u
(beppOMarHeTHKOB.

N3MepAaTs cuiry B3auMOAEHCTBUS
KaTyIIKH C TOKOM M MarHuTa.
Hccneoosams maznumuule ceoticmea
mei, U320MoGIeHHbIX U3 PA3HBIX
mamepuanos. PaboraTts B mape npu
BBITIOJTHEHUH MPAKTUYECKUX 3a/laHUM,
B [Iap€ U IPyMIIE IPH PEIICHUHN 3aa4.
ObvscHams npunyun delucmasus
NEKMPOUIMEPUMENbHbIX NPUOOPO8,
2POMKO2080pUmens u
eKmpoosu2amers.

Haxoauts B uTepatype u




WuTepHere nHGOpPMALIUIO O BKIIA/IE
Awmmnepa, JIopeHiia B uzyueHue
MarHUTHOTO MOJIsI, PyCCKOro (hu3uka
CroseroBa B Mccie10BaHNE
MarHuTHBIX CBOWCTB
(heppoMarHeTukoB, O MPUMEHEHUU
3aKOoHa AMIiepa, IPaKTHUECKOM
HCIOJIb30BAHUU JECHCTBHS
MAarHUTHOTO TOJIS HA JIBIKYIIHUICS
3apsn, 00 yCKOpUTEsIX
3JIEeMEHTAPHBIX YaCTHII, O BKJIaIe
POCCHUICKHX YUYEHBIX B CO3JAaHUE
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHI],
B TOM ynciie B O0beIMHEHHOM
UHCTHUTYTE SJIEPHBIX HCCIEA0BaHUN
(OUsIN) B r. [lyOHe 1 Ha aJPOHHOM
xotaiinepe B LIEPHe; 06
UCIIOJIb30BaHUU (PEPPOMATrHETHKOB, O
MarHUTHOM T10Jie 3eMIIH.

I'oTOBUTH Mpe3eHTAIuU ¥ COOOIICHIUS
M0 U3YYEHHBIM TeMaM (BO3MOKHbBIE
TEMBI [IPEJICTABJICHBI B YUCOHHKE).

DJIeKTPOMarHuTHast
uHAyKnus (12 4)

SIBneHne 2eKTPOMarHUTHOM
WHIYKIIUUA. MarHuTHbINA
notok. IIpasuno Jlenna.
3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH.
DIIeKTPOMarHuTHOE TOJIE.
Buxpesoe snekmpuueckoe
nozne. [Ipaktnueckoe
MIPUMEHEHNE 3aKOHa
ANEKTPOMArHUTHOM
WHAYKIUU. Bo3HukHo8eHue
I/IC unoykyuu 6
O0BUNCYUIUXCSL NPOBOOHUKAX.
SIBneHre caMOMHIYKIUU.
NHIyKTUBHOCTS.

DHeprusi MarHuTHOTO TIOJISt
TOKa. JHepaus
971eKMPOMASHUMHO20 NOJA.

JlabopatopHast pabora:
Uccnenosanue aBieHusa
AIIEKTPOMArHUTHOM
WHIYKIIHH.

Koncmpyuposanue:
Koncmpyuposanue
NEeKMPOOsU2amelisl.

JlaBaTh onpenenecHNue MOHATHI:
SIBJICHUE 3JIEKTPOMAarHUTHOU
WHIYKIIUW, MarHUTHBINA T0TOK, D/C
UHAYKIWUU, THIYKTUBHOCTb,
camounaykuus, 3/1C
CaMOWHTYKITUH.

Pacnio3naBatk, BOCIIPOU3BOAUTS,
Ha0JII01aTh SBIICHUE
ANEKTPOMArHUTHOW MHIYKITUH,
MTOKa3bIBaTh MPUINHHO-
CJICJICTBEHHBIC CBSI3H ITPH
HaOIr0eHNH siBieHuA. HaOmronate u
aHATM3UPOBATH IKCIIEPUMEHTHI,
JIEMOHCTPHPYIOIIHE TPpaBwmiio JIeHta.
®opMynupoBath NpaBuiio JleHna,
3aKOH AJIEKTPOMArHUTHOW WHAYKIIUH,
Ha3bIBaTh TPAHUIIBI €TO
MPUMEHUMOCTH.

HccnenoBath siBeHNe
ANEKTPOMArHUTHOW UHYKITHH.
Ilepeuucnsims ycnosus, npu KOmopulx
B03HUKAEM UHOYKYUOHHBII MOK 8
3AMKHYMOM KOHMYpe, KamyuiKe.
Onpeodenamob ponv dcene3noco
cepOeuHUKa 8 Kamyuixe.
Hszobpasicame epagpuuecku enewree
U UHOYKYUOHHOE MACHUMHbLE NOJIA.
Onpedenamo Hanpasnenue
UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU
cumyayuu.

OOBACHATH BOSHUKHOBECHHE
BHUXPEBOTO AIEKTPUUIECKOTO MOJISI U
AIEKTPOMArHUTHOTO TTOJIS.
Onucwieams npoyecc 603HUKHOBEHUSL
O/IC unoyxkyuu 8 08UNCYWUXCSL
NPOBOOHUKAX.




Ilpeocmasname npunyun deticmeus
eKmpocenepamopa u
INEKMPOOUHAMUYECKO2O MUKPOPOHA.
Paborats B mape u rpymnre npu
BBITIOJTHEHUH MPAKTUICCKUX 3a/IaHUH,
IUTAHUPOBATh IKCIICPUMEHT.
[epeuncnsaTe mpuMepbl
WCTIOJI30BAHUS SIBIICHUS
ANEKTPOMArHUTHOW WHTYKITHH.
PacniosnaBath, BOCIIPOHM3BOIHTS,
HaOJIF0/1aTh SIBJICHUE CAMOWHIYKIINH,
MMOKa3bIBaTh MPUINHHO-
CJICJICTBEHHBIC CBSI3H ITPU
HaOJTFOICHUY SIBIICHHUSL.
dopmynupoBaTh 3aKOH
CaMOWHYKIUH, Ha3bIBATh TPAHUIIBI
€ro MPUMEHUMOCTH.

[TpoBOIUTH aHATIOTHIO MEXTY
CAaMOMHIYKIIMEH U HHEPTHOCTHIO.
Ornpenenars 3aBUCUMOCTD
WHIYKTUBHOCTH KaTYIIKH OT €€
JUTMHBI U TJIOIA/IA BUTKOB.
OnpenensiTh B KOHKPETHOM CUTYaIlUN
3HAYEHHUs: MarHUTHOTO moToka, DJ]C
unaykuuu, 3C unoykyuu 6
osudicyupuxcs npogoonuxax, IC
CaMOWHIYKITUH, HHIYKTHBHOCTb,
IHEPaUIo ANIeKMPOMASHUMHO20 NOJIA.
Haxoauts B mutepatype u
Hutepuere undopmarmio 06
WCTOPUU OTKPBITHS SIBIICHUS
ANIEKTPOMArHUTHOW HHIYKITUH, O
BKJIaJIe B U3yYEHHE ITOTO SIBICHUS
poccuiickoro ¢usuka 3. X. Jlenua, o
060pb0e C MPOSIBICHUSIMHI
ANIEKTPOMArHUTHOW WHIYKINH U €€
UCTIOJb30BaHUU B TIPOMBILIIEHHOCTH.
['oTOBUTH Mpe3eHTAIuN U COOOIICHUS
10 U3yYSHHBIM TeMaM (BO3MOXHBIC
TEMBI ITPEJICTABJICHBI B YUCOHHKE).

KOJIEBAHUSA U BOJIHBI (54 1)

MexanunuyeckKue
KkoJie0anus (10 u)

Mexanunueckue kojaeOaHus.
CBoOo1HBIE KOJIEOaHNUS.
Marematnyeckuii u
NPYKUHHBIA MasTHUKU.
IIpespamenus

SHEPTUH MPHU KOJICOAHUSIX.
AMIuATyza, nepuon,
4acToTa, (paza KoreOaHH.
BeinyxeHHbIe KOJeOaHMs,
pe30HaHC.

JlaGopatopHas pabora:
Onpenenenne ycKopeHus
CBOOOJTHOTO TIAJICHUS TIPH
MIOMOIII MasiTHUKA.

Uccnenosanue:

JlaBaTp onpeneneHne moHATHIM:
KoyeOaHus, KoyieOaTelIbHAasI CHCTEMA,
MeXaHHYECKHE KOJIeOaHus,
rapMOHHYECKHE KoJeOaHus,
CcBOOOIHBIE KOJICOAHMSI, 3aTyXaOIIUE
KoJieOaHus1, BEIHYKIEHHBIE
KoJieOaHus1, PE30HAHC, CMEIIICHUE,
aMIUIUTY/1a, IEPUO/I, YACTOTA,
coOCTBeHHas 4acToTa, ¢asa.
HazwiBaTh ycrmoBus BOSHUKHOBEHHS
koseOanuil. [IpuBoauTh MpUMeEpHI
K0JIeOATEIbHBIX CHUCTEM.

OnuchIBaTh MOAEIH «IIPYKUHHBIN
MasITHUKY», «MaTeMaTHIECKUI
MAasITHHK.

[TepeuncnsTh BUABI KOIEOATETHLHOTO
JIBIDKCHMS, MX CBOMCTBA.




[Tpu 3aTyxanuu Konebanui
aMILTUTy1a 00paTHO
IPONOPIMOHATIBHA BPEMEHH.

Pacnio3naBath, BOCIIPOU3BOMTD,
Ha0II01aTh TAPMOHUYECKHE
KoJieOaHus1, CBOOOIHBIE KOJIeOaH s,
3aTyxarolue Kojaebanus,
BBIHY)KJICHHBIE KOJIeOaHHsI, Pe30HAHC.
[lepeuncasaTs ciocoObl MOTyYEHUS
CBOOOJHBIX U BBIHYKAECHHBIX
MEXaHUYECKUX KOJICOaHUH.
CocraBnsTh ypaBHEHHE
MEXaHUYECKUX KoyeOaHuH,
3aIUCBIBATh €T0 PELICHHUE.
Onpenensts 10 ypaBHEHUIO
K0JIe0aTeIbHOTO IBUKCHUS
napameTpsbl KojeOaHui.
[IpencraBnsaTs rpaduyecku
3aBHCUMOCTh CMEIICHUS, CKOPOCTH U
YCKOPEHUS OT BPEMEHH IPH
KOJIEOAHUAX MAaTEMATUYECKOIO U
HPYKUHHOT'O MasiTHUKOB.
Omnpenensats 1o rpaduky
XapaKTePUCTUKH KOJIeOaHUH:
aMIUTUTYAY, IEPUOJ U YaCTOTY.
H3o6pascams epaguuecku
3a8UCUMOCTb AMNAUNMYObl
BbIHYIHCOCHHBIX KOJIeOaHUll om
Yacmomul GbIHYHCOAIOWEU CUTB.
Ananusuposamo uzmenenue 0aHHO20
epaghuxa npu usmMeHeHuu mpeHus 8
cucmenme.

BbIuuciiaTh B KOHKPETHBIX
CUTYyalHsAX 3HAUYSHHs TIepruoia
KoJe0aHui MaTeMaTUYECKOTO WU
NPYKUHHOT'O MasiTHUKA, SHEPTUU
MasITHUKA.

OOBSCHATH NPEBPALLEHUS SHEPTUH
MU KOJIEOAHUAX MaTEMAaTUIECKOTO
MasiTHHKA U Tpy3a Ha MPY>KHUHE.
Hccneoosams 3asucumocms nepuooa
KOeOAHUTI MAMEeMAMU4ecKo2o
MAasmMHUKa om e20 OTUHbL, MACChbl U
amMnaumyovl Koieoanuil.
Hccneoosams 3asucumocms nepuooa
KOIe0aHUll 2py3a Ha NPYAHCUHE OMm
Maccewvl 2py3a u HceCmrocmu
NPYIHCUHDL.

Paborats B mape u rpymnre npu
pelIeHIH 33a/1a9 ¥ BHITIOJTHEHUT
MPAaKTUYECKUX 3aJIaHH,
UCCIIeIOBAaHHM, TUIAHUPOBATh
9KCHepuMeHT. Bectu auckyccuio Ha
Temy «PoIb pe3oHaHca B TEXHHUKE U
OBITY.

Haxoauts B nutepatype u
WuTepuere unpopmanuio oo
WCTIOJIH30BAHUN MEXaHHUECKUX
KojeOaHuil B mpubopax
T'e0JIOrOpa3Be/IKH, yacax, Kauelsx,
JPYTUX YCTPOMCTBAX, 00




WCIIOJIb30BAHUU B TEXHUKE U MY3BIKE
pe3oHaHca u 0 60prOE C HUM.
['oTOBUTH Mpe3eHTaN U COOOIICHUS
10 U3yYEHHBIM TeMaM (BO3MOXKHbBIC
TEMBI [TPE/ICTABIICHBI B YUCOHUKE).
Pemate 3agaun. KontponuposaTh
pelIeHre 3aa4 CaMUM U IPyTUMU
YYaIIUMHKCS.

JJIeKTPOMATHUTHbIE
KoJie0anus (19 u)

DNIeKTPOMarHuTHbIE
koneOanus. KonebarenbHbIit
KOHTYP.

CBoOoIHBIC
AIIEKTPOMArHUTHBIC
KOJIeOaHusI.
Asmoxonebanusi.
Buvinyoicoennvie
NIeKMPOMASHUMHbLE
KOneOanusi.

[lepeMeHHBIN TOK.
Konoencamop u xkamywxa 6
yenu nepemenHo20 moka.
Pesonanc 6 yenu
nepemMeHH020 MOoKd.
Dnemenmapuas meopus
mpancgopmamopa.
Ilpouzeoocmeo, nepedaua u
nompebieHue
NIeKMPU1EeCKOU IHEPSUL.

Koncmpyuposanue:
Koncmpyuposanue
mpatncgopmamopa.

JlaBatb onpeneneHue NOHATUI:
AJIEKTPOMArHUTHBIE KOJICOaHHMS,
KoJieOaTeNbHbI KOHTYP, CBOOOTHBIE
ANIEKTPOMArHUTHBIC KOIeOaHus,
aemoxonedanus,
asmoxonebamenvras cucmemd,
BBIHYKJICHHBIC JIEKTPOMArHUTHBIE
Kosie0aHus, IepEMEHHBIH
INEKTPUUYECKUH TOK, aKTUBHOE
COIIPOTHUBIICHUE, UHOVKIMUBHOE
conpomusiierue, EMKOCHHOe
conpomuenenue, NoJIHoe
conpomueierue yenu nepemeHHo2o
moxa, NeHCTBYIOIIEE 3HAYCHUE CUITBI
TOKa, JCUCTBYIOIIEEC 3HAUCHHE
HanpsbKeHus, TpaHchopMaTop,

k02 unmeHT TpanchopmManum.
N3o0paxkaTh cxemy KoJe0aTeIbHOTO
KOHTYpa M OIKCHIBATH IPUHITUIT €r0
paboTHI.

Pacnio3naBatk, BOCIIPOU3BOAUTS,
HaAOJIFOJaTh CBOOOIHEIE
ANEKTPOMAarHUTHBIEC KoleOaHus,
BbIHYHCOEHHbBIE DNIEKMPOMACHUMHbIE
KONlebanusl, pe3oHanc 6 yenu
nepemMenHo20 MoKd.

AHanu3upoBaTh MPEBPAIICHUS
SHEPIruu B KOJIEOATEIIEHOM KOHTYpE
TIPH SJICKTPOMArHUTHBIX KOJICOAHUSX.
[IpencraBnsaTs B BUae rpadukos
3aBHCHUMOCTbH JIEKTPUIECKOTO
3apsiaa, CUJIbl TOKA M HAMIPSDKCHUS OT
BPEMEHH TIPH CBOOOTHBIX
ANEKTPOMArHUTHBIX KOJIEOaHUSIX.
Omnpenensts no rpapuky KoaedaHui
XapaKTePUCTHKU: aMILIATYTY,
TIEPHOJ] ¥ YaCTOTY.

1Iposooums ananocuro mexncoy
MEXAHUYECKUMU U
INEKMPOMASHUMHBIMU KONEOAHUAMU.
3anuceiBaTh popmyny TomcoHa.
Boeruncnsate ¢ moMotbo GopmyIsl
TomcoHa repuoa 1 4acToTy
CBOOOTHBIX JICKTPOMArHAUTHBIX
KoJieOaHuH.

Onpenensite Mepuo, 4acToTy,
aMILUTATYTy KOJICOQHHIA B
KOHKPETHBIX CHTYAIHsIX.
Hccneoosamsv snekmpomaznummule
KONeOaHUsl.




Ilepeuucnams ceoticmea
asmoxoiebanuil,
a8mMoKoneOamenbHOU CUCTNEeMbL.
1Ipusooums npumepul
aA8MOoKoNeOAMENbHBIX CUCTEM,
UCNONIL30B8AHUS ABMOKOIEDAHUII.
OOBACHATD MPUHIIMII TOTYYEHUS
IIEPEMEHHOTO TOKa, YCTPOHUCTBO
reHeparopa MepeMeHHOr0 TOKa.
HasbiBaTh 0cobeHHOCTH
MEPEMEHHOTO0 JIEKTPUYECKOr0 TOKa
Ha Y4acCTKe IIETIH C PE3UCTOPOM.
Haszvieamv ocobennocmu
nepemMeHHO20 NeKMPULecKo20 moKa
Ha yyacmie yenu ¢ KOHOeHCamopoM.
Haszvieamv ocobennocmu
nepemMenHO20 INEeKMpPUYECcKo20 MOKa
Ha yuacmke yenu ¢ Kamyuwrou
UHOYKMUBHOCHIU.

3anuceiBaTh 3akoH OMa IS 1IeTn
nepeMeHHoro Toka. Haxoaurts
3HAUEHUS CUJIbI TOKa, HAPSHKEHUS,
AKTUBHOTO COITPOTHBIICHHS,
UHOYKMUBHO20 CONPOMUBTIEHUS,
EMKOCIMHO20 CONPOMUBIIEHUS,
NOJIHO20 CONPOMUBTIeHUs. IeTIN
NIEPEMEHHOTO TOKa B KOHKPETHBIX
CUTYaIHsX.

Boruncnsate 3Ha4eHHs] MOIIIHOCTH,
BBIJICTISIONICHCS B LIETIH IEPEMEHHOTO
TOKa, ACWCTBYIOININE 3HAYCHUS TOKA U
HaIPSHKCHHUS.

Ha3zvieamw ycnosus 603uuxHo8e s
Pe30HaHca 8 yenu nepemeHHo20
moxa.

OnuceIBaTh yCTPOMCTBO, MPUHITATT
JEHCTBUS U IPUMEHEHHE
TpaHcdopmaropa.

Buruucnamo xoagppuyuenm
mpaHcghopmayuy 8 KOHKPEeMmHuvIxX
CUMYAYUSIX.

Haxomuts B nuTeparype u
Hurepuere nundopmaruio o
MOJTyYeHHH, TIepeiavye u
WCIOJIb30BAHUY IIEPEMEHHOTO TOKA,
00 MCTOPUH CO3JaHUs U IPUMEHEHUH
TpaHCHOPMATOPOB, UCHOTILIOBAHUU
PEe30HaHCca 8 yenu nepemMeHHo20 moxa
u 0 bopvbe ¢ Hum, ycrexax u
npobseMax EKTPOIHEPTeTUKH.
Cocmasnsams cxemwvl npeobpazosamsl
anepeuu Ha TIL u I'DC, a maxorce
cxemy nepedavu u nompeoieHus
IeKmposHepuU, Ha3bIBaTh
OCHOBHBIX NIOTpeduTeneit
ANEKTPOdHEpTrHu. [lepeyuciame
NPUYUHBL NOMEPb dHEPSUU U
B03MOIHCHOCIU 015 NOBbIULEHUS




aghgexmuenocmu eé ucnonb308aHus.
Bectu auckyccuio o mojib3e U Bpeae
AIIEKTPOCTAHIIU#, ApTyMEHTHPOBATh
CBOIO MO3UIIMIO, YMETh BBICIYIIUBATh
MHEHHE JAPYTrUX YI4aCTHUKOB.
['OTOBHUTH MpPE3CHTAIIMU M COOOIICHHSI
110 U3y4YECHHBIM TeMaM (BO3MOXKHBIC
TEMBI MPEJICTABJICHBI B yUCOHUKE).

MexannyeckKkue BOJHBI
(11 9)

MexaHu4eCKHE BOJIHBI.
[Toriepeynble U POIOIIBHBIC
BOJIHBI. DHEPTHsI BOJIHBI.
Humepgepenyus u
oughpaxyusi 60iH. 3ByKOBBIE
BOJTHBI.

JlaBatb onpeneneHue NOHATUI:
MEXaHUYEeCKasl BOJIHA, TIONIepeyHas
BOJIHA, IPOI0JIbHAS BOJIHA, CKOPOCTh
BOJIHBI, IJTTHA BOJHBI, (h)a3a BOJIHBI,
NJIOCKAs 6OJIHA, BOIHOBAS
NO8EPXHOCMb, (PPOHM BOJIHbL, VY,
3BYKOBas BOJIHA, TPOMKOCTb 3BYyKa,
BBICOTa TOHA, TEMOP, OTpaKEHHE,
IpEJIOMJIEHUE, MOTJIOLIEHUE,
uHTephepeHIms, ougpparxyus,
noaapu3ayus MEXaHM4eCKUX BOJIH,
KOT€PEHTHBIE UCTOUHUKH, CTOSYAS
BOJIHA, aKyCTUYECKUI PE30HAHC,
IUTOCKOMOJISIPU30BaHHAas! BOJIHA.
[lepeuncnsts cBoCTBa
MeXaHW4YeCKUX BOJIH. Pacmo3HaBats,
BOCTIPOM3BONTH, HAOIIOIATh
MEXaHUYECKUE BOJIHBI, TOTIEPEUHbBIE
BOJIHBI, IPOJIOJIbHBIE BOJIHBI,
OTpakeHUE, IPEJIOMIICHHE,
MOTJIONIEHHUE, UHTEP(EPEHITHIO,
ougpparyuio u noaapu3ayUO
MeXaHu4YecKuxX BoJH. Ha3piBaTh
XapaKTEPUCTUKU BOJH: CKOPOCTb,
4acTOTa, JUTMHA BOJIHBI, Pa3HOCTh
¢a3. OnpenensiTh B KOHKPETHBIX
CUTYaIUSAX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJTHBI, Pa3HOCTH (a3 BOJIH.
3anucvlieame u cocmasnsime 8
KOHKPEeMmHbIX CUMYAYUsaX ypagHeHue
2apMOHUYECKOU be2yuell 6OIHbI.
Haxonuts B tutepaTtype u
NuTepuere nundopManuio o
BO30YXKICHHUH, TIepeiade U
WCIIOIB30BaHUH 3BYKOBBIX BOJIH, 00
WCIIOIb30BAaHUH PE30HAHCA 3BYKOBBIX
BOJIH B MY3bIKE U TEXHHKE.

Bectu auckyccnto o nojb3e U Bpene
BO3JICHCTBUS Ha YEJIOBEKA 3BYKOBBIX
BOJIH, ApTyMEHTHPOBATH CBOIO
MO3UIUIO, YMETh BHICIYIIINBATh
MHEHHE JIPYTUX YYACTHUKOB.
['oToBUTH Mpe3eHTAIINHN U COOOIIICHHS
10 U3YYCHHBIM TeMaM (BO3MOKHBIS
TEMBI MIPE/ICTABIICHBI B YUCOHHKE).

DJIeKTPOMATHUTHbIE
BOJIHBI (14 4)

DNEKTPOMarHuTHOE IOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
Buxpesoe anekTpuueckoe
noste. Ceoticmsa
971eKMPOMASHUMHDBLX BOJIH.

JlaBaTh onpeneneHue MOHATHI:
3JIEKTPOMATrHUTHOE T10JI€, BUXPEBOE
3JIEKTPUYECKOE TTOJIE,
3JIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh
BOJIHBI, IJTMHA BOJIHBI, (ha3a BOJIHBI,




Jlnamna3oHbl
AIIEKTPOMArHUTHBIX
W3JIy4YCHHUH U UX
MPaKTUYECKOE TPUMEHEHHE.
Tpunyunst paouocesasu u
menesuoeHusl.

BOJIHOBAsI TIOBEPXHOCTh, ()POHT
BOJIHBI, JTy4, INIOTHOCTh MIOTOKA
U3ITy4EHUS], TOUCYHBIA UCTOYHHUK
W3ITy4eHUsl, OTPAKEHUE,
MpeJIOMJICHNUE, MOTIIOICHNE,
uHTephepeHIus, TUPPAKITUS,
MOTMEPEYHOCTb, MOJSIPU3ALIUS
ANIEKTPOMArHUTHBIX BOJIH,
pannoCBs3b, pauoIoKalus,
aMIUIUTYIHAs MOYJISILINS,
netektupoBanue. OObSICHATH
B3aMMOCBSI3b TIEPEMEHHBIX
ANEKTPUYECKOTO U MATHUTHOTO
nosiei. Pucosats cxeMy
pacnpocTpaHeHus
3JIEKTPOMArHUTHOMN BOJIHBI.
[lepeunciars cBoMcTBa U
XapaKTePUCTUKHU IJIEKTPOMArHUTHBIX
BOJIH.

ObvscHamb npoyeccol 8 OMKPbLINOM
KojebamenbHOM KOHmMype, NPUHYUN
UBTYYeHUs U pecucmpayuul
INEKMPOMASHUMHBIX BOJIH.
Pacno3naBarh, HaOIrO1aTh
ANEKTPOMArHUTHBIE BOJIHBI,
U3Ny4eHue, Npuém, OTpakeHue,
IpeIoMIICHHUE, TTOTJIOIIEHHE,
UHTEpPEpEeHIHIO, TUPPAKIUIO U
MOJISIPU3AIUIO AIIEKTPOMArHUTHBIX
BOJIH.

BBI4ucnsaTh B KOHKPETHBIX
CUTYAITUSAX 3HAYCHUS XapaKTEPUCTHK
BOJIH: CKOPOCTH, YaCTOTHI, JUTUHBI
BOJIHBI, pa3HOCTH (a3, enyouHy
paouonoxayuu.

CpasHusamo mexanuyeckue u
INEKMPOMASHUMHbIE BOJIHbI.
ObvscHaAmMb NPUHYUNBL PAOUOCBA3U U
menesuoeHusl.

ObvscHamb NpUHYUNLL
ocyujecmeneHus npoyeccos
MOOYAAYUU U OeTNEeKMUPOBAHUSL.
H3o00pasxcame npunyunuanbrvle
cxembl paouonepeoamquxa u
paouonpuémnura. Ocywecmensimo
paouonepedayy u paouonpuém.
ObvsacHams npuHyunvl nepedayu
uU300padicenuss menenepeoamyuKom u
NPUHYUNBL NPUEMA U300PaAdICEHUs
menesu3opoM.

Hccnenosats cBolicTBa
3IEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIFHOTO TenedoHa.
HaspiBaTh U ONUCKHIBATH
COBpPEMEHHBIE CPE/ICTBA CBSI3H.
Boigensats pois A.C. [lonosa B
W3YYEHHUH DJIEKTPOMArHUTHBIX BOJH U
CO3IaHUU PaIuOCBsi3u. OTHOCUTHCS C




YBa)KEHHEM K YUEHBIM U UX
OTKpBITUSAIM. OGOCHOBBIBATh
Ba)XHOCTb OTKPBITHS
9JIEKTPOMArHUTHBIX BOJIH JIJIS
pa3BUTHS HAYKH.

Haxoauts B nutepatype u
WuTepHere unpopmanuio,
MTO3BOJISIONIYIO OTBETHTDH Ha
MOCTaBJICHHBIE BOIIPOCHI IO TEME.
PaGorats B nape u rpymne npu
peLeHNH 331a4 U BBIIIOJHEHUU
MIPaKTUYECKUX 3aaHuil. Haxooumu 6
aumepamype u Unmepneme
unghopmayuro o 8030yxicoeHul,
nepeoaue u UCNOIb308AHUU
9/1eKMPOMACHUMHBIX 80JIH, 00
onvimax I'epya u ux 3navenuu.
BecTu nuckyccuto o nosb3e U Bpene
UCIIOJIb30BAaHUS YEIOBEKOM
AJIEKTPOMArHUTHBIX BOJIH,
apryMEeHTHPOBATh CBOIO MO3UIIHIO,
YMETh BBICITYIINBATh MHEHUE JIPYTUX
YYaCTHHUKOB. [ OTOBHUTH Npe3eHTAINN
Y COOOIIEHUS M0 U3YYEHHBIM TEMaM
(BO3MOXKHBIE TEMBI NIPE/ICTABIEHBI B
y4deOHHKE).

ONTHKA (31 1)

CBeTOBBIE BOJIHBI.
I'eomeTpuueckast u
BOJIHOBAasi onTuKa (23 4)

['eomeTpuueckas onTuka.
[IpssmonuHenHOE
pacnpocTpaHEHUE CBETA B
OJIHOPOJIHOM cpejie. 3aKOHBI
OTpaXEHUSI U MIPETOMIICHUS
cserta. [lonHoe oTpakeHue.
OnTHnueckue mpruOOpHI.
BonHOBEBIE CBOMCTBA CBETA.
CkopocTb cBeTa.
WuTepdepenmus ceta.
KorepeHTHOCTB BOJIH.
HMudpaxuus ceeta.
ITonspuszanus ceera.
Hucnepcus csera.
ITpakTHyeckoe npuMeHeHue
AIIEKTPOMArHUTHBIX
W3JTyYEHHU.

JlaGopaTopHble pabOTHI:

1. Onpenenenue nmokazaresns
MPEJTOMIICHUS CPEJIBL.

2. N3mepenue poxycHOro
paccTosHus cobuparoei u
pacceusaioujeti TMH3.

3. OnpexaeneHue JIMHbI
CBETOBOM BOJIHBI.

4. Oyenka ungopmayuorHou
EMKOCMU KOMNAKM-0UCKA

(CD).

Uccnenosanus:

JlaBaTh onpeeieHue MOHATHIA: CBET,
reoMeTpHUYecKas ONTHKA, CBETOBOM
Jy4, CKOPOCTb CBETa, OTPAKEHUE
CBeTa, MPEJIOMIIEHHE CBETA, OJTHOE
OTpakeHUE CBETA, YIroJ MaJIeHus,
yrOJI OTPAKEHHUSI, YTOJI MIPEIOMIICHUS,
OTHOCHUTEIBHBIN MMOKa3aTeNb
TpeIOMJIIEHHU S, A0COIOTHBIN
MO0Ka3areib MPeIoMIICHHUS, JIUH3A,
(boxycHoe

paccTosTHUE JTMH3bI, ONTHYECKas CUia
JIUH3BI, TUCTIEPCUSI CBETA,
uHTepdepeHIus cBeta, TudpaKims
cBeTa, TUPaKIMOHHAS PEIIETKA,
MOJISIPU3AIUS CBETA, ECTECTBEHHBIN
CBET, TJIOCKOTIOJISPU30BAHHBIN CBET.
OnuceIBaTh METOJTBI U3MEPEHUS
CKOPOCTH CBETA.

[TepeuncisiTh CBONWCTBA CBETOBBIX
BOJIH.

Pacno3naBath, BOCIpOU3BOIUTH,
Ha0JII0/1aTh PACIIPOCTPAHEHUE
CBETOBBIX BOJH, OTPa)KEHUE,
MIpesIOMIIEHNUE, TTOTJIOIEHHE,
JUCTIEPCHI0, HHTEPPEPECHITHIO,
TUGPAKIUIO U TIOJISPU3AIHIO
CBETOBBIX BOJIH.

dopMyaTUPOBATH TIPHHIIATT
['tolirenca, 3aKOHBI OTpaXXEHUS U
MIPEIOMIICHUSI CBETA, TPAHUIIBI HX
MTPUMEHHMOCTH.




1. UccnenoBanue
3aBHCHMOCTH yTJIa
MIPEJIOMJICHUS OT yIJia
[ajgeHus.

2. UccienoBanue
3aBHCHMOCTH PACCTOSHUS OT
JIMH3BI JI0 H300paXKEHUS OT
paccTOSHUS OT JTMH3BI JI0
npeaMera.

[TpoBepka runotes:

1. Yron npenomienus npsimo
IPONOPIMOHAJICH YTy
MaJICHUS.

2. Ilpu nnomuom cnooscerHuu
08YX IUH3 ONMUYECKUe CUibl
CKAAObIBAIOMCAL.

KOHCTPYI/IpOBaHI/Ie MOACIN
TCJICCKOIIa, MUKPOCKOIIA.

Crpouts xof j1yya B
IJI0CKOMapaIeNIbHOM MIaCTUHE,
TPEYTroJbHON MpU3Me, TOBOPOTHOM
pu3Me, 000paunBaroILei IpU3Me,
TOHKOM JINH3E.

Ctpouts nzobpaxeHue npeamMera B
IUIOCKOM 3€pKajie, B TOHKOU JIMH3E.
[TepeuncnsiTe BUIIBI TUH3, UX
OCHOBHBIE XapaKTEPUCTUKHU —
ONITUYECKUH IIEHTP, TTIaBHAS
ONTHUYECKas OCh, (DOKYC, ONTHYECKAS
cuia.

OnpenensiTb B KOHKPETHOW CUTYyallUU
3HAuUEHUs yIJla NaJeHusl, yria
OTpaKeHHUS, yTJia MPEIOMIICHHUS,
OTHOCHUTEIIbHOTO MOKa3aTens
npesIoMJICHUS, aDCOTIOTHOTO
IO0Ka3aTelsl PEJIOMIIEHUS, CKOPOCTH
cBeTa B cpezie, (GOKyCHOro
paccTOSTHUS, ONTUYECKON CHIIBI
JIMH3BI, YBEJIIMYEHUS JIMH3bI, IEPHOJA
TG paKIUOHHON

PEIIETKH, TTOJIOKEHUS
uHTEp()EPEHIIMOHHBIX U
TU(GPAKITMOHHBIX MAKCUMYMOB H
MHUHHMYMOB. 3aniChIBaTh (hopmMyry
TOHKOM JIMH3bI, PACCUNTHIBATH B
KOHKPETHBIX CUTYalHsIX C e€
HOMOIIIbIO HEU3BECTHBIEC BETMUNHBI.
OOBACHATH NPUHLIMIT KOPPEKLIUU
3pEHUs C IOMOILBIO OYKOB.
OKCIEpUMEHTAIIBHO OIIPENENIST
M0Ka3aTesb MPEIOMIIEHUS CPeibl,
(hokycHOE pacCcTOsIHUE COOMpAOIICH
U pacceusaioujeli TUH3, JTUHY
CBETOBOM BOJIHBI C TOMOLIBIO

T (HPaKIIMOHHON PEMIETKH,
OYEeHUBAMb UHPOPMAYUOHHYIO
émkocms komnaxm-oucka (CD).
Ilepeuucnams obnacmu npumereHus
unmepghepenyuu ceema, ougppaxyuu
ceema, noApU3AYUU C8ema.
HccnenoBaTh 3aBUCUMOCTD yIiia
IPETOMIICHUS OT yIJia MajeHus,
3aBUCHUMOCTh PACCTOSIHUS OT JIMH3bI
710 NU300paKE€HUS OT PACCTOSIHUS OT
JIMH3BI J10 TIpeIMeTa.

IIpoBepsATh THIIOTE3BI: YTOI
MIPEJIOMIIEHUS TTPSIMO
MIPOTIOPLIMOHAJIEH YTy Ma/leHus, npu
NJIOMHOM CLONCEHUU O8YX JIUH3
onmuyecKue Cubl CK1a0bl8arOMcs.
KoHncTpynpoBaTs Moaenu Teieckona
W/WIA MUKPOCKOIIA.

PaGorats B mape u rpymre npu
BBITTOJTHEHUH MTPAKTHYECKUX 3aaHUH,
BBIIBIDKEHUHU THIIOTE3, pa3paboTKe
METOJI0B IIPOBEPKU THUIIOTES.




IInanupoeamsv dessmenbHOCMb NO
8bINOIHEHUIO U BbINOHAMb
UCCIe008AHUSA 3ABUCUMOCTIU MENCOY
QuzuuecKuMy 8eIUUUHAMU,
9KCNEPUMEHMATLHYIO NPOGEPKY
2unomesul.

Haxomuts B nuteparype u
WNuTepuere nHpOpMaIuio o
ounorpadusx 1. Herotona, X.
I'totirenca, T. FOnra, O. ®penens, 06
UX Hay4HBIX paboTax, O 3HAYCHUH UX
paboT /it COBpEMEHHOM HAyKH.
Bricka3piBaTh CBOE MHEHHE O
3HAYEHUU HAYYHBIX OTKPBITUI U
pabor o ontuke Y. HetotoHa, X.
I'todirenca, T. FOura, O. ®penens.
BocnpuanMare, aHaIM3HPOBATH,
nepepabaTbIBaTh U MPEABABIATH
UH(GOPMAIIUIO B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aa4aMH.
BoiensaTe OCHOBHBIE MOJIOKEHHUS
KOPITYCKYJIIPHOM U BOJIHOBOU Teopuit
cBeTa. Y4acTBOBaTh B 00CYKJI€HUU
9TUX TEOPUH ¥ COBPECMECHHBIX
B3IJIS110B HA MPUPOJTY CBETA.
Vkazvieamov epanuyvl npumenumocmu
2e0MempudecKoli ONMUKU.

['oTOBUTH Mpe3eHTAIINN H COOOIICHUS
M0 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI [IPE/ICTABJICHBI B YUCOHHKE).

I/I3.11yqe}me U CIIEKTPbI
(8 w)

Buael uznydyenui.

Ucrounnku cBeta. CIEKTPHI.

CrnexTpaibHbIi aHAIIN3.
TermoBoe usnyyeHue.
Pacnpeoenenue suepeuu 6
cnekmpe abconomuo
uéprHoco mena.

[IIxana 3meKTpOMarHUTHBIX
BOJIH.

Ha6nronenue cnexkTpos.

JlaBaTp onpeneneHue moHATHIM:
TEIUIOBOE U3JIyYEHUE,
AIEKTPOTIOMUHECIICHITHUS,
KaTOJOJIFOMUHECUEHIUA,
XEMUITIOMHUHECLICHIINS,
(hOTOTIOMUHECIICHIIMS, CRIOUHOU
CneKmp, TUHeuyamuolil CHeKmp,
nozocamulii CNeKmp, CHeKmp
No2NoWeHUs, CNeKMPAalbHbIl AHAIU3.
[TepeuncisaTs BUIBI CIIEKTPOB.
Pacnio3naBats, socnpouszeooums,
HaOJI0/IaTh CIUIOIIHOM CIIEKTp,
JIMHENYaTbIA CIIEKTP, MTOJIOCATHIN
CHEKTP, CIEKTP U3IYUYCHUS U
MOTJIOICHHUS.

Uszobpasxcamo, obviacHamb u
AHAIUIUPOBAMb KPUBYIO
3asucumocmu pacnpeoeieHus
9Hepauu 6 cnekmpe abcoomHo
uépHo2o mena.

[TepeuncnaTs BUIbI
AJIEKTPOMArHUTHBIX M3TyUYEeHUH, UX
HWCTOYHUKHU, CBOMCTBA, TPUMEHEHHE.
Hcnons3oBarh mkany
AJIEKTPOMArHUTHBIX BOJIH.
CpaBHUBAaTh CBOICTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HbBIX
JIMAIa30HOB.




OCHOBBI CHEIIMAJBHOM TEOPUU OTHOCHUTEJIBHOCTH (8 4)

OcHOBBI ClIENNATbHOMI
Teopuu
oTHocuTeabHOCTU(CTO)
(84)

Ipuuunwvr nosienenus CTO.
IToctynarer CTO:
WHBapUAHTHOCTb MOJTYJIS
CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEJILHOCTH
OiHIITeHHA.
Ilpocmpancmeo u epems 6
cneyuanbHol meopuu
omHocumenbHocmu. Hepeus
U UMNYIBC CBOOOOHOI
yacmuybl.

CBs13b Macchl ¥ SHEPTUU
CBOOOJHOMN YaCTHUIIBI.
DHeprus MoKosl.

JaBaTh onpeneneHue MOHATHIA:
COOBITHE, TIOCTYJIAT, COOCTBEHHAS
HMHEpLUaIbHas CUCTEMA OTCUETA,
COOCTBEHHOE BpeMsi, COOCTBEHHAsI
JUITMHA TeJa, Macca MoKos,
WHBapUAHT, YHEPTHUS TTOKOSI.
ObvsicHAMb NPOMUBOPEY UL MENHCOY
Kaccu4eckol Mexanukou u
anekmpoounamuxou Makceenna u
npuuunsl nosienerus CTO.
®opmynuposats nocryaatsl CTO.
®opMyIUpPOBaTH BBIBOBI U3
noctynatoB CTO u o6wscuamo
pensmugucmckue 3¢hghexmol
COKpawyeHus pazmepos meia u
3ameO0neHuUss BpeMeHU MeHcoy 08YMs
CcOOBIMUAMU C MOYKU 3PEHUS
0BUNCYUelCsl CUCmEMbL OMCYEMA.
AHanu3upoBatb Gopmyiy
PENATUBUCTCKOIO 3aKOHA CIIOXKEHUS
CKOPOCTEH.

1Iposooums muicnennvle
9KCnepuUMeHmyl, HOOmeepHcoaroujue
nocmynamot CTO u ux cnedcmeus.
Haxooums 6 konkpemnoii cumyayuu
snHaueHnus ckopocmeti men 6 CTO,
UHMEPBATLO8 BPEMEHU MEHCOY
cobvimuaMuY, ONTUHY med, IHepeUio
NOKOs 4acmuybvl, NOTHYIO IHEPSUIO
yacmuywl, persimueUCMCKULL UMNYIbC
yacmuybl.

3anuchIBaTh BRIPAXKEHUE I SHEPTUU
TIOKOSI U NOJIHOU SHep2uL JaCTHIL.
N3narate cyTs npuHIMIA
COOTBETCTBHUSI.

Haxomuts B nuTeparype u
NuTepnere nndopMaInio o Teopuu
a¢upa, 00 IKCIIEPUMEHTAX, KOTOPHIE
npuBenu k co3nanuto CTO, 06
OTHOCHUTEIIHOCTH PACCTOSHUH U
MIPOMEXYTKOB BPEMEHH, O
ouorpadun A. DUHIITEHHA.
Bricka3piBaTh CBOE MHEHHE O
3HaueHuu CTO nns coBpeMeHHON
HayKH.

['OTOBUTH Mpe3eHTAITNN H COOOIICHHUS
10 U3y4YEHHBIM TeMaM (BO3MOXKHbBIE
TEMBI MIPE/ICTABIICHBI B YUCOHHKE).

KBAHTOBAS ®U3UKA (41 u)

CsetoBblie kBaHTHI (104)

IIpeomem u 3a0auu
K8AHMOBOU (hu3UKU.
I'mnoresza M. Ilnanka o
kBaHTaX. ®oTodddexr.
DOTOH.

VYpaBHeHue A. DitHIITeHA
s porodddexra.
Onvimol A.I'. Cmonemosa.

JlaBaTh onpeneneHne NOHATHI:
boTorddekT, KBaHT, TOK
HACBHIIIEHUS, 3a/Iep>KUBArOIIee
HanpsbKeHue, paboTa BbIX0a,
KpacHas rpaHuna ¢gotodddexra.
Dopmynuposame npeomem u 3a0a4u
K8AHMOBOU PUIUKU.

Pacno3naBath, HaOJIOJATh SBJICHUE




3axonsl homosghgpexma.
KopnyckynsipHo-BOJIHOBO#
nyanusM. JJugpaxyus
a1ekmponos. Jlapnenue
CBeTa.

Ormertet [1.H. JlebeneBa u
C.A. BaBuiosa.
CooTHolieHne
HEOIPEIETEHHOCTEN
I'eitzenbepra.

dotordpdekra.

OnuceiBath onbITel CTONETOBA.
®opmynupoBath runotesy [lnanka o
KBaHTaX, 3aKOHBI (hoTorhdekTa.
AHaNM3UpPOBaTh 3aKOHBI
dhoTorddekra.

3anuceIBaTh U COCTABIIATH B
KOHKPETHBIX CUTYAIlHsIX ypaBHEHUE
OuHmreitna 1 porodddexra u
HaXOHTh C €ro NOMOIIbIO
HEU3BECTHBIC BETUYHUHBI.
BbrancnsaTh B KOHKPETHBIX
CUTYaIUSAX 3HAYCHUST MAaKCUMaTbHOU
KUHETUYECKOU SHEPTUU
(hOTOANEKTPOHOB, CKOPOCTH
(hOTO2IIEKTPOHOB, pabOTHI BHIXOAA,
3aMMPAOIIETO HAPSIKEHHS, YaCTOTHI
U ITTUHBI BOJIHBI, COOTBETCTBYIOIINX
KpacHo# rpanuiie Gotodddekra.
[IpuBOUTE IPUMEPHI
ucrosb3oBanus Gororddexra.
OOBSACHATH CYTh KOPIYCKYISIPHO-
BOJTHOBOTO JTyajH3Ma.

OmnwuceiBath onbITH Jlebenesa mo
U3MEPEHUIO JIaBIICHUS CBETA U OTIBITHI
BasuinoBa no onruke.

Onucvleams onvimsi N0 OUPpPaxKyuu
9/1€KMPOHOS.

DopMyIUpPOBaTH COOTHOIICHHE
HeonpenenéHHocten [ elizendepra u
OOBSCHSATH €T0 CYTh.

Haxonute B tutepatype u
WuTepHere unpopmanuio o paborax
CroieroBa, JIeOeneBa, BaBuiosa,
Inanka, Komnmona, oe bBpotins.
BriaensaTe poap pOCCHUCKUX YUEHBIX
B UCCIIEJIOBAaHUH CBOICTB CBETA.
[IpuBoIUTE MpUMEPHI
OMOJIOTUYECKOTO i XUMUYIECKOTO
JIEUCTBUS CBETA.

['oTOBUTH Mpe3eHTaIuU 1 COOOIICHHS
110 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPE/ICTABJICHBI B YUeOHUKE).

AToMHasA (pU3HKA

(10 v)

Omneitl Pezepdopaa.
[TnanerapHast MOJeINb
CTPOEHUS aToMa.
OO0BsicHEeHHE TUHEHIATOTO
CIIEKTpa BOJIOPOJIa Ha OCHOBE
KBAHTOBBIX MTOCTYJIATOB
bopa.

Cnonmannoe u
BbIHYHCOEHHOE

usnyuenue ceema. Jlazepul.

JlaGopatopnast pabora:

1. HaOmroneHne CIIoOmHOro
U JINHEHYATOrO CIIEKTPOB.
2. UccnenoBanue criekTpa

[aBaTh onpeneneHue MOHATHI:
aTOMHOE $1/IpO, SHEPreTUYECKHM
YPOBEHb, SHEPTUsl HOHU3AIHH,
CNOHMAHHOe U3NydeHue ceemd,
8bIHYIHCOCHHOE U3TYYEeHUe C8emd.
OmnwuceiBath onbITh Pesepdopaa.
OnwuceIBaTh U CpaBHUBATH MOJIENIN
atoma Tomcona u Pezepdopna.
PaccmarpuBats, uccnenoBarb 1
OTMCHIBATH JINHEHUATHIE CIIEKTPHI.
dopmynupoBaTh KBAHTOBBIE
rocTyJatel bopa.

OOBSCHATH TUHEHYaThIe CIEKTPHI
aToMma BOJOPO/ia Ha OCHOBE
KBAaHTOBBIX MOcTynaToB bopa.




BOJIOPO/IA.

PaccuutbiBaTh B KOHKPETHOU
CUTYAaILlMHU YaCTOTY U JJIMHY BOJIHBI
ucnyckaemoro ¢GoToHa npu nepexosie
aToMa U3 OJHOI'O CTallMOHAPHOIO
COCTOSIHUS B IPYro€, JHEPIHI0
VMOHU3ALIUU aTOMA, GbIYUCTAMD
3HaueHus paouyco8 CmayuOHaApHbIX
opoum 1eKmpoHO8 8 amome.
Onucvleams ycmpoticmeo u
00BACHAMb NPUHYUN OeUCTNEUSL
J1a3epos.

Haxonuts B tuteparype u
WuTepHere cBeneHus o Gaxrax,
MOATBEPKIAIOIINX CIOKHOE
CTpOEHHE aToMa, 0 paboTax Y4E€HbIX
10 CO3JaHUIO0 MOJIEJIM CTPOCHUS
aTOMa, NOJLYYEHUIO GLIHYHCOCHHO20
usny4enusi, O IPUMEHEHUH J1a3epOB B
HayKe, MEUIMHE,
MPOMBIIIUICHHOCTH, OBITY.

Breiaenars posib pOCCUNCKUX YUEHBIX
B CO3[JaHUU U UCIIOJIb30BAaHUU
J1a3€pOoB.

['oToBUTH Npe3eHTaU U COOOIIEHUS
M0 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI [IPEJICTABJICHBI B YUCOHHKE).

Du3uKa AaTOMHOIO0 A/Apa
(16 )

CocraB u cTpoeHue
aTOMHOTO Si7pa.

N3otonsl. SInepHsle CUIbL.
Obmennas mooenv s10epHo2o
63aUMOOCUCMBUSL.

JledexTt macchl U SHEprus
CBSI3HU sJIpa.
PagnoaktuBHOCTE. BHabl
paZOaKTUBHBIX
MPEBPAILLEHU aTOMHBIX
anep. Paouoakxmuenoe
usIyyeHue, npasuia
cMmeueHus.

3aKoH paIuOAKTHBHOTO
pacmaja.

MeTtop1 HaOMIOIEHUS U
PETHUCTpAIMH IIEMEHTAPHBIX
YacTHII.

SnepHbie peakiuu, peaKiuu
neneHus u cuHresa. lemnnas
peaKIys IeTeHus sep.
Hoepnas snepeemuxa.
TepmosiepHbIil CUHTES.
[Tpumenenue saepHOI
sHepruu. buonozuueckoe
Oeticmaue paouoaKmueHblx
U3Iy4eHu.

JlaGopatopnast pabora:
OnpeneneHre UMITyJbca U
SHEPTUU YACTHUIIBI TPH
JIBUKEHUH B MATHUTHOM

JlaBaTh onpeneneHust MOHATHI:
MacCcOBOE YHCII0, HYKJIOHBI, SIIEPHbIC
CHIIBL, BUPMYATIbHbIE YACTNUYbL,
nedeKT Macc, SHEPTuUsl CBS3H,
yJleJIbHasl SHEPTUS CBSI3U aTOMHBIX
A5ep, paAMOaKTHBHOCTD,
AKMU8HOCMb PAOUOAKMUBHO2O
sewyecmea, NEpUOJl MOTypacnasa,
UCKYCCTBEHHAsl PaJMOAKTUBHOCTD,
SJIEPHBIEC PEAKIINH, SHEPTETUICCKUIA
BBIXOJI SIZICPHOM pEaKIiH, IeTTHast
sJIepHas peakius, KodpPUIHEHT
Pa3MHOKEHHSI HEUTPOHOB,
KpUTHUYECKAasi Macca, peaKTopbI-
Pa3MHOXKHTENH, TEPMOsTIepHast
peakuusi.

CpaBHHMBATh CBOWCTBA ITPOTOHA U
HEUTpOHA.

OnwuceIBaTh MPOTOHHO-HEUTPOHHYIO
MOJIeJNb S7pa.

OmnpenensaTh COCTaB SAEP Pa3IHIHBIX
3JIEMEHTOB C ITOMOIIBIO TAOIUIIBI
Menneneea. M300paxxaTs 1 YUTATh
CXEMBI aTOMOB.

CpaBHMBATh CHITY DJIEKTPUYECKOTO
OTTAJIKHBAHUS TIPOTOHOB U CHITY
CBSI3U HYKJIOHOB B siJIpe.
Ilepeuucnams u onucvisamo
ceoticmea si0epuuix cui. OOvACHAMb
0OMEHHYI0 MOOeb 83AUMOOEUCMBUSL.
Brruucnare gedekt macce, 3HEpruio
CBSI3U U YJIENbHYIO SHEPTHIO CBSI3U




nose (1o ¢ororpadusim).

KOHKPETHBIX aTOMHBIX SIZIEP.
AHaIU3UPOBATH CBSI3b YACIbHON
SHEPTUU CBSI3U C YCTOMYUBOCTHIO
saep. [lepedncisite BUABI
PaAMoOaKTUBHOIO paciaja aTOMHBIX
sinep. CpaBHUBaTh CBOMCTBA anbda-,
Oera- 1 raMMa-U3Ty4CHUH.
3anucvleams npasuna cmewjenus npu
PAOUOAKIMUBHBIX PACNAOAX.
Onpeodenamo s1emeHmul,
obpazyrowuecs 8 pe3yiomame
PAOUOAKMUBHBLX PACNAO08.
3anuceIBaTh, OOBSICHITH 3aKOH
PaZAMOaKTUBHOIO paciaja, yKa3blBaTh
IPaHULbI €r0 MIPUMEHUMOCTH.
OnpenensiTb B KOHKPETHBIX
CUTYaLUSAX YHCIIO HEPACIIABIINXCS
sIep, YUCIIO pachaBIINXCs sSep,
HnepUo/ Moyypacnaia, akmugHoCmMy
sewecmaa.

Ilepeuucnams u onucvleams mMemoowvl
HAOII00eHUs. U pecucmpayuu
anemenmapuulx yacmuy. Habrooams
mpeKu anbpa-vacmuy 8 kamepe
Bunwscona. Pecucmpuposamu
s0epHbie U3TYYeHUS ¢ NOMOUbIO
cuémyuxa I eticepa. Onpedensamo
UMRYTILC U IHEP2UIO YACMUYbLL NPU
0BUIICEHUU 8 MACHUMHOM noJe (no
gomoepadghusm).

3anuchIBaTh SIEPHBIE PEAKIUH.
Onpenensitb NPOYKThI AEPHBIX
peakuui. PaccuuTeiBath
SHEPTUYECKHI BBIXO]] SACPHBIX
peaKuuii.

OnuceiBaTh MEXaHU3MBI JEJIEHUS
SIep ¥ LEIHOM SIEPHON pPEaKIUU.
CpaBHuBaTh sifiepHbIE U
TEPMOSJICPHbIE PEaKLIUH.
ObvsCHAMb NPUHYUNDBL YCMPOUCTEA
U pabomul A0EPHLIX PeaKmopos.
VY4acTBOBaTh B 00CYXIEHUH
MPEUMYIIECTB U HEAOCTATKOB
SIIEPHOM YHEPTETUKH.
Ananusuposamos onacHocms s0epHvix
U3NYHeHUl OISl HCUBBIX OPSAHUZMOS.
Haxonute B ntutepartype u
WuTepHere cBeeHnst 00 OTKPHITUU
MPOTOHA, HEHTPOHa,
PaAMOaKTUBHOCTH, O TIOJTYYCHHUH U
WCIOJIb30BAaHUU PAIMOAKTUBHBIX
M30TOIOB, HOBBIX XUMHUYECKHX
JJIEMEHTOB.

Boiaensate poiab pOCCUUCKUX YYEHBIX
B HCCJIEIOBAaHUSIX aTOMHOTIO S7pa,
OTKPBITHH CIIOHTAHHOT'O JI€JICHUS
SIIep ypaHa, pa3BUTHUH sIICPHON
SHEPIeTUKH, CO3JAHUH HOBBIX




n3zoronoB B OSSN (O6benuHEHHBII
WHCTHTYT SIICPHBIX UCCIICIOBAaHUI B
r. Jlyone).

'OTOBUTH Mpe3eHTAIINN U COOOIICHUS
10 U3yYEHHBIM TeMaM (BO3MOXKHbBIC
TEMBI IIPEJICTABJICHBI B yUeOHUKE).

DJleMeHTapHbIe
qyacTuubl (5 49)

DJIeMEHTapHbIE YaCTHUIIbI.
OyHAaMEHTAIbHBIE
B3aUMOJICUCTBUSL.
YckopuTenu 31eMeHTapHbBIX
YACTHII.

JlaBaTh onpenieneHrue NOHATHUI:
AQHHUTUJISILUS, JIenMOHbl, AOPOHbI,
Keapk, entooH. Ilepednciarsb
OCHOBHBIE CBOMCTBA 2JIEMEHTAPHBIX
YaCTHLI.

BoiaensaTs rpyninsl 3J1eMeHTapHbIX
YacTHULI.

IlepeuncnaTh 3aKOHBI COXPAHEHUS,
KOTOPBIE BBINOIHAIOTCS IIPU
npeBpalieHusX yactull. OnucsIBaTh
IPOLECCHl aHHUTUIISILIUM YaCTHLL U
AQHTUYACTHUL] U POXKICHUSI DJIEKTPOH-
HO3UTPOHHBIX I1ap.

Ha3biBaTh 1 cpaBHUBATH BU/IBI
(byHIaMEHTAIBHBIX B3aUMOJICHCTBUH.
OnuceIBaTh pojIb YCKOPUTETIEH B
M3YYEHUHU JIEMEHTapHbIX YaCTHII.
Has3zvieamv ocnoeHbvle 6u0bl
ycKopumeneu 371eMeHmMapHbIX
yacmuy.

Haxonuts B uteparype u
WuTepHere cBeneHus 00 HCTOPHH
OTKPBITHS 3JIEMEHTAPHBIX YaCTULI, O
TPEX 3Tanax B pa3BUTHH (PUBHUKU
9JIEMEHTAPHBIX YaCTHII.

OnuceIBaTh COBPEMEHHYIO
($u3NUecKy0 KapTUHY MUDA.
I'0TOBUTH Mpe3eHTALUU U COOOLICHUS
10 U3Y4YEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPE/ICTABJICHbI B YUEOHHKE).

CTPOEHME BCEJIEHHOM (9 u)

CoJsiHeuHas cucrema.
CTpoeHue 1 3BOTIONHUA
Bcenennoii (9 1)

Buoumwie osuorcenus
HebecHblx mes. 3akonvl
Kennepa.

ConHeyHas cucTeMa:
IUTaHETHI U MaJjble Teja,
cucreMa 3emursi-JlyHa.
CtpoeHnue u BOJTIOIHS
CoJHI1a U 3BE3]I.
Knaccugukanus 38E31.
3BE311BI U NICTOYHUKH UX
SHEPTrHUH.

[Nanaktuka. CoBpeMeHHbBIE
MPEJICTABICHHSI O CTPOCHHUH U
SBOIIONNHN BeeneHHOoN.
Ipyeue canaxmuxu.
Ilpocmpancmeento-
8pemenHbvle Macumaowl
Habooaemot Beenennoii.
Ipumenumocmo 3aKk0H08
@usuxu 013 00vACHeHUA
NPUPOObL KOCMUHLECKUX

JlaBaTh onpeneneHne moHATHIM:
HebecHas cqhepa, IKIUNMUKA,
HebeCHblll 9K8amop, nooc Mupd, ocb
Mupa, Kpya CKI0OHeHUsl, Npamoe
80CX0JiCOeHUe, CKIOHEHUE,
napanniakc, napcek,
ACTPOHOMHUYECKASI €IMHHUIIA,
nepurenuii, apenuit, corHeuHoe
3aTMEHUE, JIYHHOE 3aTMEHUE,
TJIAHETHI 3€MHOM TPYIIIHI, TUTAHETHI-
TUTAHTBI, ACTEPOUI, METEOP,
MeTeOopuT, poTocdepa, CBETUMOCTH,
npotyOepaHell, nyivcap, HeumpoHHAs
36e30a, YépHas ovipa, IPOTO3BE3IA,
CBEpPXHOBAs 3Be3/1a, TAJIaKTHKA,
KBazap, KpaCHOE CMEIICHHUE, TEOPUS
Bonbuioro B3peiBa, Bo3pact
Bcenennoi.

Ha6monate JIyHy 1 mutaHeTsI B
TEJIECKOII.

BoiensiTe 0cOOEHHOCTH CHCTEMBI




00beKmos.
Temuasn mamepus u mémHas
oHep2uUsl.

Jlaboparopnas pabota:
OmnpeneneHue nepuoaa
oOpaileHus ABOMHBIX 3BE3]T

(o meyaTHBIM MaTepuasam).

HaOmronenuns:

Beuepuue nabmroaeHus
3BE31, JIyHbI U TIJIaHET B
TEJNECKOII UK OMHOKIIb.

Uccnenosanue:
HccnenoBanue nBUXKEHUS
JIBOMHBIX 3BE371 (110
MeYaTHBIM MaTeprajam).

3emis-Jlyna.

Pacno3naBatb, MOJIETMPOBATH,
HaAOJI01aTh JIYHHBIE U COJIHEYHbBIE
3aTMEHHUS.

OOBACHATH IPUIUBBI M OTIIUBBL
Dopmynuposams u 3anuUcvLIBAMdb
3akonsl Kennepa.

OnuceiBatk ctpoeHue CoaHEeYHON
CUCTEMBI.

[lepeuncnsTh naaHEThl U BUbI
MaJIbIX Te.

OnuceiBatb ctpoenue ConHua.
Habmtonate conHeyHble MATHA.
CobmronaTh ipaBuiIa 0€30MacHOCTH
npu Habmonenuu ConHua.
[lepeuncasiTh THIUYHBIC TPYIIIBI
3BE3]], OCHOBHbIE (PU3NYECKUE
XapaKTePUCTHKU 3BE3I.

OnuceIBaTh HBOIIIOLHIO 3BE3]T OT
POKIEHUS 10 CMEPTH.

HasbiBaTh camble sipkue 3BE3/1bI U
CO3BE3IHU.

[lepeuncasiTe BUIBI TATAKTHK,
OIMCHIBATh COCTaB U CTPOEHUE
ranakTuk. Beinensate Mueunsiii [yt
cpenu Apyrux ranaktuk. OnpeaensiTh
MmecTo COHEYHOM CUCTEMBI B
lNanmaxtuke. OieHUBATH TTOPSAIOK
pPacCTOSHUM 10 KOCMHUYECKUX
00BEKTOB.

OnuceiBaTh CyTh KPaCHOTO
CMEILIEHHUS U €0 HCIIO0Ib30BaHHUE MPU
U3YyYCHHUH T'aJIaKTHK.

[IpuBOINTE KpaTKOE U3JI0KEHNE
Teopuu bobioro B3psiBa U TEOPUH
pacuupsronercs BeeneHHoi.
Obvsacuameb cymov NOHAMUL «MEMHASA
mamepusy U «MEMHAsL IHEPLUAY.
IIpusooums npumepwvl UCnOIbL308AHUS
3aKOHO8 PU3UKU 0151 00BACHEHUS
NPUPOObI KOCMULECKUX 0OBEKMO8.
Paborats B nape u rpymnre npu
BBITIOJTHEHUH NPAKTUYECKUX 3aJIaHUM.
Hcnons3zoBars MHTEpHET /U1 MOKUCKA
1300pakeHN KOCMHUYECKUX
00BEKTOB U HH(popMaIK 00 HX
O0COOCHHOCTSIX.

VYyacTBOBaTh B 00CYKIEHUU
U3BECTHBIX KOCMUYECKUX
nccle0BaHui. BbaensaTe coBeTckue
U POCCUICKHE IOCTUKECHHS B
00JacT KOCMOHABTHKHU U
nccienoBanus kocmoca. OTHOCUTBCS
C YBaXKEHUEM K POCCUMCKUM YUEHBIM
1 KOCMOHAaBTaM.

Haxonuts B tutepatype u
WHTepHeTe cBeieHNS Ha 3aJaHHYIO
TEMY.




['OTOBUTH Mpe3eHTAIINN U COOOIICHUS
110 U3YYEHHBIM TEMAM.

IoBTOpenue (7 4)







