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PABOYAS ITPOT'PAMMA

[lo Dusuke
(yxasaTb y4eOHbli npeameT, Kypc)
YpoBeHb 00pa3oBaHus (Kiacc) 10-11 (cpenHee obuiee)
(HauanbHoe oluee, OCHOBHOe oOluee 0Opa3oBaHHe C yKa3aHHEM KJacCOB)
KonuyectBo yacos 136

Yuyurens  Xapuenko Mpuna BaneHTHHOBHaA

[IporpamMa pa3paboTaHa B COOTBETCTBHM M Ha ocHOBe : IIpuMmepHoii
[IpOrpaMMBbl 110 (hHM3HKe, BKIKYEHHON B COIEepKaTeIbHbIN pa3iell IPUMEDHON
OCHOBHOM 00pa30oBaTeJbHOM MporpaMMBbl cpeJHero obuiero obpa3oBaHMs,
0J100peHHOM denepanbHbBIM _ y4eOHO-METOIMYECKUM OOBEOUHEHHUEM IO
obmemMy oOpazoBanHui (ot 28.06.16 roma No 2/16-a); dDenepanbHOro
rOCYJIapDCTBEHHOIO  00pa30BaTeJbHOIO  CTAHAApPTa  CPEAHEro  oOlIero
ob6pazoBanus /TIpuka3 Ned 13 MunobpHayku Poccuu ot 17.05.12

(yxa3aTb MporpamMy/mporpamMMbi, H3JaTeAbCTBO, TOA H3AAHHS)



Pabouas nporpamma no ¢usuke, 10-11 knaccel pazpaboTana Ha OCHOBE CIIEIYIOIIUX HOPMATUBHBIX
AKTOB M Y4eOHO-METOMYECKUX JTOKYMEHTOB:

1. IlpumepHoii mporpammbl 1O (hU3KKe, BKIIOYEHHON B COJEPKATEIbHBIN pa3les MpUMEpPHON
OCHOBHOM 00pa3oBaTelbHON IporpamMMmbl CpelHero oouiero oOpa3oBaHus, O0J00pPEHHOM
benepanbHBIM y4eOHO-METOUIECKIM 00bEeIMHEHUEM 110 00meMy oOpazoBanuto (ot 28.06. 2016
Neo 2/16-a);

3.denepanbHOTO  FOCYAapCTBEHHOTO  00pa30BaTeNIbHOrO — CTAaHAApTa  CPEAHEro  OOwLIero
obpazoBanus /IIpuka3z Ne413 MunoGpuayku Poccuu ot 17.05.12 /

1.I11agupyeMblie pe3yabTaThbl H3VUeHUs dU3uKn

B pesynbraTte nzyuenus kypca pu3MKu Ha ypoBHE CpeaHEro oOiiero o0pa3oBaHus BBITYCKHUK Ha
6a30BOM ypOBHE HAyUUTCS:

e OOBSICHATH HA TMpPUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHHHM COBPEMEHHOMU
HAay4YHOM KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHHUKH U TEXHOJOTHH, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOIEH;

e JIEMOHCTPHPOBAaTh HAa TpPUMEpax B3aMMOCBI3b MEXIAYy (GU3UKOH H JIpYyrUMU
€CTECTBCHHBIMU HayKaMH;

®  YCTaHaBIMBAThb B3aUMOCBS3b €CTECTBCHHOHAYYHBIX SBJICHMM U IPUMEHATH
OCHOBHBIE (PH3UUECKUE MOJICIH ISl X ONUCAHHS U OOBSICHEHHUS,

® UCMOJb30BaTh  HMHPOpPMALMIO  (U3MYECKOIO  COAEp)KAaHUS  IpU  PELIeHUU
y4eOHBIX, MPAKTUYECKUX' IMPOEKTHBIX M HCCIEAO0BATEIbCKUX 3a]ad, MHTErpUPYs
MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS;

e pasznMuaTh M yYMETh MCIIOJIb30BaTh B Y4e€OHO-HCCIEIOBATEIbCKONW AEATEIbHOCTU
METO/Ibl HAay4yHOrO MO3HaHHUs (HaOJIOJeHHEe, ONMHCAHUE, W3MEPEHUE, KCIIEPHUMEHT
BBIIBJKEHUE THUIIOTE3bl, MOJECIUPOBAHME U T.I.) U (POPMBI HAYYHOIO IO3HAHUS
((akTbl, 3aKOHBI, TEOpUH), AEMOHCTPUPYS Ha INpUMepax HUX pojb U MECTO B
Hay4YHOM ITO3HAHUH;

® BBHINOJHATH MNPSIMBbIE M KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEJIWYHH,BBIOUpast
U3MEpUTENIbHBIE TNPUOOpPHl C Y4YETOM HEOOXOAMMOM TOYHOCTH M3MEPEHHUH,
IUIAaHUPOBATh XOJ M3MEPEHUH, IO0JIydaTh 3HAYECHHE HU3MEPSAEMOW BEIWYMHBI U
OLIEHUBATh OTHOCHUTENIBHYIO ITOTPELIHOCTh 10 33/1aHHBIM (OpPMYTIaM;

® T[IPOBOJUTH MCCIENOBAHUS 3aBUCUMOCTEM MexAy (U3MYECKUMU BEIHMYMHAMU:
BBIIIOJIHATh WM3MEPEHUS, HAa OCHOBE MCCIIECIOBAHMS OIPEAEIATh 3HAYCHUS
[IapaMeTPOB, XapaKTEPU3YIOIIMX AAHHYK0 3aBUCHUMOCTb MEKIY BEIMYMHAMHU, U
JIenaTh BBIBOJ C YYETOM ITOTPEIHOCTEN U3MEPEHU;

® UCMOJb30BaTh JJIS OIMHUCAHUS XapakTepa NPOTEKaHUs (QU3UUECKUX IPOLECCOB
duznyecKkre BeIMYUHBI U IEMOHCTPHUPOBATh B3aUMOCBS3b MEK]ly HUMU;

® UCMOJb30BaTh JJIS OINHUCAHUS XapakTepa NPOTEKaHUs (U3NYECKUX IPOLIECCOB
¢du3nUeckre 3aKOHbI ¢ YYETOM T'PaHULl UX TPUMEHUMOCTH;

e pemiaTth KayecTBEHHbIE 3a7aud (B TOM YHCIE W MEXIIPEJAMETHOTO XapakTepa):
UCIONB3YS  MOJeNH, (QU3MYEeCKHMe BEIMYMHBI W 3aKOHBI, BBICTpPAUBaTh
JIOTMYECKHE IIETIOYKH OOBSCHEHMs (JJOKa3aTeNbCTBA) MPEAJIOKEHHBIX B 3aJayax

IPOLIECCOB (SIBJIECHUN),

e pemarh pacu€THbIE 33JaYyd C SBHO 3aJaHHOM (uU3MUecKOM MOJEebIo: Ha
OCHOBE aHAJIW3a YCJOBUS 3a/1a4 BBIACIATh PU3NUECKYIO MOJIETh, HAXOIUTh



buznyecKre BETUYNHBI U 3aKOHBI, HEOOXOMMbIE U JOCTAaTOYHBIC IS €€ pelIcHHs,
MPOBOAMTDH PACUEThI U OLICHUBATD MOJIYYEHHBIM Pe3yNbTaT.

VUUTHIBATh TPAHUIBl MPUMEHHUMOCTH  HW3YYCHHBIX  (PHU3WYECKHX  Mojeneit
MIPH pelIeHUN (HU3NUECKUX U MEXKIPEIMETHBIX 3a7a4;

UCIIONIb30BaTh MH(MOPMAIMIO W TPHUMEHSTH 3HAHUS O TNPHHIOUINAX PabOTHI
U OCHOBHBIX  XapaKTCPUCTHUKAX W3YYCHHBIX MAIllMH, NPUOOPOB U JIPYTHX
TEXHUYECKHUX YCTPOMCTB ISl pEIICHUs MPAKTHUECKUX, YUeOHO-UCCIIeI0BATEIbCKIX
Y IPOEKTHBIX 33]1aY;

UCIIONIb30BaTh 3HAHUS O (PU3MYECKHMX OOBEKTaX MU Mpoleccax B IOBCEAHEBHOU
KU3HM JUIsl oOecrieueHHsi Oe30MacHOCTH IpU  OOpalieHuH ¢ NpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JII COXPAHCHHS 3J0POBbSI M COOIIOJICHUS HOPM
9KOJIOTMYECKOTO TMOBEACHUS B OKpYXKAloIleW cpele, NS MPHUHITHS pPEUICHU B
MMOBCEJIHEBHOW KU3HU.

BBIHYCKHI/IK Ha 0a30BOM YPOBHEC IMOJTYYHUT BO3MOKHOCTb HAYYUTHCA:

MOHUMATh U OOBACHATH LETOCTHOCTh (PM3MUECKON TEOPUH, ONPEACIIATh TPAHULIBI €€
MPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPHIA;

BIaJeTh  NpUEMaMU  ITIOCTPOCHUS  TEOPETUYECKHUX  JIOKa3aTelIbCTB,  a
TaKXe IPOrHO3UPOBAHUS OCOOCHHOCTEH NPOTEKaHUs (U3NYECKUX SIBICHUH U
IIPOLIECCOB Ha OCHOBE MOJIYUYEHHBIX TEOPETUUECKUX BBIBOJOB U JI0KA3aTEIbCTB;
XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXJy OCHOBOIIOJAraloOUIMMU HayYHBIMU
MOHATUSIMU: NIPOCTPAHCTBO, BpeMsi, Marepus (BEILECTBO, MOJE), IBHKEHUE, CUIa,
SHEprus;

BBIJIBUI'aTh TUIIOTE€3bl HAa OCHOBE 3HAHMS OCHOBOIIOJATAIOUIMX (U3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

CaMOCTOSITENILHO IUIAHUPOBATh U IPOBOJUTH (PU3NUYECKHUE IKCIIEPUMEHTHI;
XapakTepu3oBaTh IJI00AJbHbIE NPOOJIEMBbl CTOSILUE IEpe] YEeIOBEUECTBOM
(9HepreTUyecKue, ChIphEBbIC, IKOJOTHUECKUE), U pOJb (PU3UKU B PELICHUU ITUX
pooem;

pelarb IPaKTUKO-OPUEHTHUPOBAHHBIE Ka4yeCTBEHHbIE u pacyeTHble
¢usnyeckue 3a7adu C BHIOOPOM (PU3UYECKONH MOJEIM, HCIIONIB3YSI HECKOJBKO
(¢u3NYeCKUX 3aKOHOB WM  (OpPMYI, CBS3BIBAIOIIMX H3BECTHBIE (DU3MUECKHE
BEJIMYMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBA3EH;

OOBSACHATH MPUHLUMIBI PabOThl W XapaKTEPUCTHUKU M3YYEHHBIX  MAIlMH,
MprUOOPOB U TEXHUYECKUX YCTPOUCTB;

OOBSICHATH  yCJOBUS NpPUMEHEHMS (U3MYECKMX MoJesiel Tpu  pelIeHUuu
¢u3nyecKkux 3a1ad, HaAXOAUTh aJIeKBaTHYIO MPEUIOKEHHOW 3agaue (PU3HMUECKYIO
MOJIeb, pa3peliaTs NpodjeMy KaKk Ha OCHOBE HMMEIOIIMXCS 3HAHWM, Tak U INpHU
IIOMOIIY METOAOB OLICHKHU.

.JII/I‘IHOCTHI)IG, METAllpEeAMETHBIC, MNMPEAMETHBIC PE3YyJIbTAaThl 0OCBOCHUA KypcCa (l)I/I3PIKI/I,
JIMYHOCTHBIE PE3yJIbTAThI:

YMEHUE YNPABIIATh CBOEH IMO03HABATEIBHOM E€ATEIBHOCTBIO;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUI0, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHHE K HENPEPhIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIENTHOW MpodheCcCHOHATBHON 1 O0IIECTBEHHOM
NesTeIbHOCTH;

YMEHHUE COTPYIHUYATH CO B3POCIBIMH , CBEPCTHUKAMH, IETHMH MITAJIIIIETO BO3pacTa
B 00pa3oBaTeNbHOM, yueOHO-HCCIe10BaTeNIbCKON, MPOSKTHOM U APYTUX BUIAX
NesTeIbHOCTH;

chopMHpPOBATH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKH; OCO3HAHNE 3HAYMMOCTH HAYKH, BIIAJICHHUE JTOCTOBEPHOM
uHpopManuei 0 NepeioBbIX TOCTHKEHUAX U OTKPBITHIX MUPOBON M OT€YECTBEHHON



HAyK{; 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUPA U OOIIECTBA;
TOTOBHOCTb K HAy4YHO- TEXHUYECKOMY TBOPYECTBY;

qyBCTBO TOPJOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY, TYMaHHU3M;
II0JIO’KUTEIBHOE OTHOILECHUE K TPYAY, LEJIEyCTPEMIIEHHOCTD;

9KOJIOTMYECKas KyJIbTypa, OepeKHOE OTHOLICHUE K POAHOH 3eMJie, IPUPOJHBIM
6orarctBam Poccun u Mupa, HOHUMaHHE OTBETCTBEHHOCTH 32 COCTOSIHUE
IIPUPOHBIX PECYPCOB U pa3yMHOE NIPUPOIOII0JIb30BAHUE.

MeranpeameTHbie pe3yibTaThl:
1) ocBoeHHE pEryJSITUBHBIX YHUBEPCATbHBIX YUCOHBIX ICHCTBHUIA:

CaMOCTOSITENILHO ONPENENATh 1NN, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3aJauu B 00pa30BaTeIbHOM EATETbHOCTH U KU3HEHHBIX CUTYaIUX;
OLICHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U IPYTU€ HEMAaTEPHUAIBHBIE PECYPCHI,
HE00XOANUMBIE AJIs TOCTUKEHUS IIOCTABIEHHON paHee Lel;

COIOCTABJISITh UMEIOIINECS BOSMOKHOCTH M HEOOXOAMMBIE ISl JOCTHXKEHHS LIEIN
pecypcsl;

OIPEAEIIATh HECKOJIBKO IIyTEN JOCTHKEHUSI IIOCTABJICHHOM LIEIH;

3a/1aBaTh apAMETPBI U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEIEIATh, YTO LEb
JNOCTUTHYTA,;

COIIOCTABJIATH ITOJIYYEHHBIN Pe3yJbTaT ACATEIbHOCTHU C IIOCTAaBICHHON paHee
LIENIbIO;

OCO3HaBATh ITOCJIEACTBUS JOCTUKEHHUS IOCTABJICHHOM L€ B JIEATEIBHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIINX JIFOACH;

2) OCBOCHHC I103HABATCJIIBHBIX YHHUBCPCAJIbHBIX y‘I€6HLIX HeﬁCTBHﬁZ

KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO C Pa3HBIX MMO3UIIHIA;
pacro3HaBaTh U GUKCUPOBATH IPOTHBOPEYHS B MH(OPMAIIMOHHBIX HCTOYHUKAX;
UCIIOJIB30BAaTh Pa3jINYHbIE MOJCIIBHO-CXEMAaTUYECKHE CPEACTBA IS IPEACTABICHUS
BBISIBIICHHBIX B MH(POPMALIMOHHBIX UICTOUHUKAX IPOTUBOPEUMIA;

OCYILECTBIISITh PAa3BEPHYTHIH HMH(OPMAIIMOHHBIH IMOMCK U CTABUTH HAa €r0 OCHOBE
HOBBIE 33/1a4H;

UCKaTh U HAXOJUTh 0000IIEHHbIE CLIOCOOBI PEeLIeHNs 3a1a4;

IPUBONUTH KPUTUUECKUE ApTYMEHTBI, KaK B OTHOILIEHHMH COOCTBEHHOTO CYKACHUS,
TaK ¥ B OTHOLIECHUU JACUCTBUH U CYKICHUHN APYrOro YeIOBEKa;

AHAIM3UPOBATH U MPeoOPa30BaTh MPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAIUH;
BBIXOJMTH 3a paMKU y4eOHOro IpeaMeTa U OCYIIECTBIIATH LeJIeHaNpaBIeHHbIN
MTOMCK BO3MOKHOCTH UTMPOKOTO MEPEHO0Cca CPEJICTB U CIIOCOO0B AEHCTBHUS;
BBICTPAaNBaTh MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;
3aHMMATh pa3Hble MO3ULUH B [I03HABATEIBHON JEATEIBHOCTH;

3) ocBoeHHE KOMMYHHKATHBHBIX YHHBEPCAIbHBIX YYEOHBIX JCHCTBHIA:

OCYIIECTBIIATH JEJIOBYI0O KOMMYHHUKAIMIO KAK CO CBEPCTHUKAMU, TaK U CO
B3pPOCJIBIMU;

IIPU OCYILECTBICHUH IPYNIIOBON PabOThI OBITh KaK PYKOBOJIUTENEM, TaK U YJICHOM
IIPOEKTHON KOMAaH/Ibl B pa3HbIX POJISX (T€HEPATOPOM HAEH, KpUTHKOM,
WCIIOJIHUTEJIEM, IPE3CHTYIOIIUM U T. [1.);

pa3BEPHYTO, JOTUYHO M TOYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BaHUEM
aJIeKBAaTHBIX (YCTHBIX, TMCHbMEHHBIX) S3BIKOBBIX CPECTB;

pacro3HaBaTh KOH()PJIUKTHOT€HHBIE CUTYAllUU U MPEAOTBpaIlaTh KOH(MIUKTHI J0 UX
aKTUBHOM (a3bl;

COTIJIACOBBIBATh MO3UIIMH YWICHOB KOMaH/IbI B Ipoliecce paboThl HaJl 00LIUM
MPOAYKTOM/pELICHUEM;



MPEJICTABISITh MyOJUYHO Pe3yIbTaThl HHAWBHIYAILHON U TPYIIIOBOI
JEATEIIbHOCTH, KaK Nepe]] 3HAKOMOM, TaK M Mepe] HE3HAKOMOU ayJIMTOpUEH;
noI0UpaTh NAPTHEPOB IS IETTIOBOM KOMMYHUKAIIUU, UCXOSI U3 COOOpakeHU
Pe3yIbTaTUBHOCTH B3aUMOJICUCTBHS, @ HE TUYHBIX CUMIIATUI;

BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHUsI KaK pecypc COOCTBEHHOTO Pa3BUTHUS;
TOYHO U EMKO (hOPMYJIMPOBATh KaK KPUTHUECKUE, TAK U OJJOOPUTEIbHBIC 3aMEYaHHs
B aJ[pec APYrux JitoJiei 1 00pa3oBaTeIbHON KOMMYHUKAIIMU, H30eras pu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYXKJICHUM.

[IpenmMeTHBIEC pe3yabTaThI:

chopMHpOBATH NPEACTABICHUS O 3aKOHOMEPHOM CBS3M U MO3HABAEMOCTH SIBJICHUN
IPUPOJIBI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHMSI, O POJIM U MeCTe (PU3HUKH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpA; TOHUMaHue posu Gu3nku B GOpMUPOBAHUU
KpYyrozopa u (yHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JUIsl PEIICHHSI TPAKTHYECKUX
3azady;

BJIaJICHHE OCHOBOIIOJIATAIOIMMHU (PU3NYECKUMU TTOHSATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH, YBEPEHHOE MOJIb30BaHUE (PU3MUECKON TEPMUHOIOTHEH U
CHMBOJIKOH;

c(OPMHUPOBAHHOCTH TPEICTABICHUH O (PU3UUECKON CYITHOCTH SBJICHUN TPUPOJIHI,
BUJIaX MaTEPHH, JBMKEHUU KaK CIIOco0e CYIIIeCTBOBAHUS MAaTEPUU; YCBOCHUE
OCHOBHBIX UJIel MEXaHHUKH, AaTOMHO-MOJIEKYJISIPHOTO YUYEHUS O CTPOSHUH BEUIECTBA,
AJIEMEHTOB 2JIEKTPOIMHAMHUKN KBAaHTOBOU (PU3MKU; OBJIaJICHUE MOHATHIHBIM
anmapaToM U CHMBOJIHYECKUM S3BIKOM (PH3HKH;

BJIa/ICHE OCHOBHBIMH METO/IaMU HAyYHOTO MMO3HAHUS, UCIIOIb3YEMbIMU B (PUBHKE:
Ha0It0/IeHue, ONMCaHNe, U3MEPEHHUE, SKCIIEPUMEHT; BIIaJIcHUE YMEHUSIMU
00pabaTbIBaTh pe3yinbTaThl N3MEPEHUH, 0OHAPYKNBATh 3aBUCHMOCTD MEXTY
(bu3MYECKUMU BEIHMUYUHAMU; OOBSICHATH MOTYYCHHbBIE PE3Y/IbTAaThl U JIEaTh BHIBOI;
BJIaJICHHE YMEHUSMH BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX
(U3NIECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB, IIPOBEPSTH UX IKCIEPUMEHTATBHBIMH
cpencTBamu, GopMyIUpPYs LENIb UCCIIEIOBAaHUS; BIaICHUE YMEHUSIMU OIUCHIBATh U
OOBSICHATH CAMOCTOSITETTLHO TIPOBEIEHHBIE SKCIIEPUMEHTHI, aHAIU3UPOBAThH
pe3yabTaThl MOJYYSHHOH U3 SKCIEPUMEHTOB HH(OPMAINH, OTIPEeIeNTh
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

YMEHUE peliaTh NpocThle GU3NUECKre 3a1a4H;

c(OPMHPOBAHHOCTb YMEHUS MPUMEHATH MOTY4YE€HHbIE 3HAHUS 111 O0BSICHEHUS
yCIOBUHI NPOTEeKaHUs GU3NUECKUX SBJICHUNA B IPUPOAE M JUIS MPUHATHS
MIPAKTUYECKUX PEIICHUI B IIOBCETHEBHOM KU3HU;

NOHUMaHHe (PU3NYECKUX OCHOB M MPHUHLUIIOB ACHCTBUS MAIIMH U MEXaHU3MOB,
CpPEeACTB NEepeABHKEHHS U CBSI3U, OBITOBBIX MTPUOOPOB, POMBIIIJIEHHBIX
TEXHOJIOTUYECKHUX MPOLECCOB, BIUSHUS UX HA OKPY’KAIOLIYIO CPEy; OCO3HAHHE
BO3MOJKHBIX ITPUUUH TEXHOTEHHBIX M SKOJIOTHYECKHUX KaTacTpod;
c(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOIICHUIO K (PU3nUecKon
nHPOPMAIINH, TTIOTY4aeMON U3 pa3HBIX HCTOUHUKOB.



2.Cosep:xanue y4eOHOIo npeamMera «puzukar»

Taﬁ.lmua-ceTKa pacnpeaeJicHust 4acoB 110 rogam oﬁyqennﬁ.

Ne Pasznensl. TeMmbl

KomnuectBo yacos

10 k.

11 k.

1 | ®usuka 1 €CTECTBEHHO - HAY4YHbIM METO/| TO3HAHMS
IIPUPOJBI .

1

2 Mexanuka

Kunemaruka

3akoHbI TUHaMUKU HproToHa

CHJisl B MEXAHUKE

3aKkoH COXpPAaHCHHA UMITYJIbCa

3aKkoH COXpPAaHCHUA MEXaHUYEeCKOMH OQHCPTIHUH

Craruka.

OCHOBEI THAPOMCXAHUKHU

3 | MoJekyJisipnasi pu3uKa M TepMOIHHAMHKA

OCHOBBI MOJICKYJISIPHO KHHETHYECKON TeOpHH (MKT)

YPaBHeHI/Ie COCTOSHHA HACAJIBHOIO ra3a.

Bzaumnbie IPCBPAIICHHUA ) KUJIKOCTH U I'a3a.

Kunxoctu.

TBEpaple Tena

OCHOBEBI TCPMOAUMHAMHNKHA

4 OCHOBBI YJIEKTPOAMHAMHMKH.

SJIGKTpOCTaTI/IKa

3aKOHBI TOCTOSIHHOTO TOKA.

DNEKTPUUECKUH TOK B Pa3JIMYHBIX CpeAax.

5 | [loBTOpeHune

= = )
w Moo/ |oR kR Mw G INvw oo so|d

6 | OCHOBBI YJIEKTPOAMHAMHUKH (TMPOIOJIIKEHHE).

MarsuTHoe I10JI€.

DJIeKTPOMAarHUTHasI WHYKITHUS.

AlO1j©

7 Kose0anus v BoJIHBI.

MexaHn4eCcKHe KoIeOaHus

w

DNIeKTPOMarHUTHbIE KOJICOAHNs.

(ep]

MexaHn4ecKre BOJIHEI.

w

QHCKTpOMaFHI/ITHI)Ie BOJIHBI.

8 OnrTuka.

15

CBETOBBIE BOJHBI.
["'eomeTpryeckasi 1 BOITHOBAs ONTHKA.

12

W3i1ydeHune u CnekTpsl

9 OcCHOBBI cIenMAJIbHOMN TCOPUH OTHOCUTECJIBHOCTH.

10 | KBanrToBasi ¢pu3snka
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®u3uKa ¥ eCTeCTBEHHO - HAYYHbI MeTo/ no3HaHus npupoasi (1 4.)

®usnka - pyHAaMeHTalbHas HayKa o npupoje. HayuHslil MeTox no3HaHus Mupa.
B3anmMocBs3p Mexay GU3UKOM U IPYTMMHU €CTECTBEHHBIMH HAyKaMHU.

MerTozbl HayyHOTO UCCieloBaHusl (pru3nUuecKux sBieHuil. MonenupoBanue (pU3NYECKUX
SIBJICHUI U TIPOLIECCOB. 3aKOHOMEPHOCTH M CIy4aiiHOCTh. HayuHble (haKThl ¥ TUTIOTE3HI.
OU3NYECKNE3aKOHbI U IPAHULBl UX IPUMEHUMOCTU. DU3HUecKre TEOpUU U IPUHIUIL
cootBercTBUs. Pusndeckue BennyuHbl. [lorpemHuocTn n3mMepennit pusndeckux Benuut. Pois u
MecTO (pU3MKH B (OPMUPOBAHMH COBPEMEHHOI HayyHON KapTUHBl MHpaA, B MPAKTUYECKOM
JIeATeNIbHOCTH Jtoiei. DU3MKa U KyJabTypa.

Mexanuka (27 4.)

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [IpocTpaHCTBO U BpeMsl.
OTHOCHTEIBHOCTD MEXAHUYECKOTO ABHKEHUA. Cuctemsl oTcuéTa. CKalspHbIE U BEKTOPHBIE
¢usnueckue Benmuunnbl. Tpaektopus. [TyTs. [lepememienne. Ckopocts. Yckopenue. PaBHomepHoe
Y PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABMKEHNE .PaBHOMEPHOE IBUKEHUE TOUKH 110 OKPY>KHOCTH.

Bsaumopeiictsue ten. SABnenue nnepuuu. Cuna. Macca. lHepuuanbHble CUCTEMbI OTCUETA.
3akoHbl AuHaMuKku HetotoHa. Cuna TskecTH, Bec, HeBecoMOCTb. CHIlbl YIPYTrOCTH, CUIIbl TPEHHUSL.
3aKOHBI: BCEMHPHOTO TATOTEHUs, | yKa, cyxoro Tpenus. Mcrnonp30Banue 3aKOHOB MEXaHUKH IS
00BSICHEHUS IBUKEHUS HEOECHBIX TEJI U JIJIsl pa3BUTHSI KOCMHUUYECKUX MCCIIE0BAaHHH.

HNmnynbc MaTepuanbHOU TOUKU U CUCTEMBI. MIMITynbe cuiibl. 3aKOH COXpaHEHUS U M3MEHEHUs
uMInynbca. Mexanndeckas pabora. MomHocTs. Mexanndeckas JHeprus MaTepHaaIbHON TOUKH U
CUCTEMBI. 3aKOH COXPAaHEHUs MEXaHWYECKOU sHepruu. PaboTa cuibl TSKECTU U CHIIBI YIPYTOCTH.

PaBHOBecue MatepuallbHON TOYKU M TBEPAOTO Tena. MOMEHT CHIIbL. Y CJI0BHE PaBHOBECHS.

PaBHoBecue xuakocTu u rasza. /lasnenue. J[BuKeHue KUAKOCTH U Ia30B KUIKOCTH.

MouJexyasipHas ¢pusuka U TepMoanHamMuka (194.)
Monekynspuo- kunerndeckas reopust (MKT) ctpoenust BemiecTBa 1 €€ SKCIIepUMEHTATLHOE
JI0Ka3aTeNNbCcTBO. TermmoBoe paBHOBecHe. AOCOFOTHAS TeMITepaTypa Kak Mepa cpenHe i
KMHETUYECKOM HEPIyM TEIIOBOIO JBUKEHHUS YaCTHULl BelecTBa. Mozenb uaeanbHOro rasa.
JlaBnenue rasza. YpaBHEeHUE COCTOSIHMS UACAIBHOIO raza. Y paBHeHne MeHeneeBa-Kianelpona.
I"a30BbI€ 3aKOHBI.

ArperaTHble COCTOSIHMS BEIIeCTBA. B3anMHble IpeBpanieHus KUIKOCTH U ra3a. BiaxHoCTh
Bo3yxa. Mozens crpoeHus xuakocteil. IloBepxHocTtHOe HaTsxeHue. Kpucrannnueckue u
amop(HbIe Tena.

BuyTtpennss sHeprus. Pabota u Teronepeaaya Kak crnocoObl U3MEHEHUS! BHYTpEHHEH
SHEpruu. Y paBHEHHUE TerioBoro Oananca. [lepBeiil 3akoH Tepmonunamuku. HeobpaTuMocTh
TeroBbIX mpoueccoB. [Ipunnuns! aeiictBus n KIIJ[ TernnoBeix MammH.

OcHoBblI 1ekTpoanHaMu Kk (184)

OnexTpuuecKue 3apsaabl. 3aKOH COXPAHEHHUs 3JIEKTpUYecKoro 3apsaaa. 3akoH KymoHa.

OnexTpuueckoe nojie. Hanpspk€HHOCT U MOTEHLIMAN 3JIEKTPOCTATUUECKOro 1oJist. JInHum
HaNpspKEHHOCTH U DKBUIIOTEHIIMATIbHBIE OBEPXHOCTH. [[puHIMN cynepno3uunu nosen.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPUUYECKOM IoJie. DnekTpoémkocTs. Konaencarop.

IToctosiHHBIM 2nekTprueckuii Tok. Cuia Toka. Conporusnenue. [locnenosarensHoe u
napajuieibHOE COEAMHEHHE TPOBOAHUKOB. 3akoH Jkoynsa-JleHna. DnekTpoaBrKyIas cuia. 3aKkoH
Oma 1715 ToHOM Lenu. DIIEKTPUYECKUI TOK B IPOBOAHUKAX, MIEKTPOJINTAX, TOJYIIPOBOJHUKAX,
raszax u Bakyyme. CBepXIIpoOBOIUMOCTb.

MaruutHoe none. BeKTop HHIyKIIMU MarHuTHOro nosis. JlelicTBe MarHUTHOT'O TI0JIS Ha
IIPOBOJIHUK C TOKOM M JIBHKYILYIOCS 3apspKeHHY0 yactuily. Cuiia Amnepa u cuna JlopeHna.
MarsuTHbIE CBOKCTBA BEILIECTBA



SIBneHue ANEeKTpOMarHuTHOM MHAYKIMKU. MarautHblil notok. [IpaBuno Jlenna. 3akoH
3JIEKTPOMArHUTHON MHAYKIMH. SBIeHUE cCaMOUHAYKIMUA. HAYKTUBHOCTh. DJIEKTPOMAarHuTHOE
10Jie. DHEPTruUsl JIEKTPOMArHUTHOTO IOJIS.
Kosebanust u BoJHbI. (17 1)

Mexanunueckue konebanus. ['apmonndeckue xonedanus. CBoOOJHBIE, 3aTyXaroIlue,
BBIHYX/IeHHbIe Koniebanus. [IpeBpatenus snepruu npu kojedanusx. Pezonanc.

OnexkrpoMarauTHeie Konebanus. KonebarenbHblil KOHTYp. IlepeMeHHBIH aneKTpruuecKuit
ToK. Pe3onanc B anekTpuueckoi nenu. Koporkoe 3aMbpikanue

Mexannueckue BosiHbL. [IpoonpHble 1 nonepedHbie BoJaHbL. CKOPOCTh U ITIMHA BOJIHBI.
UnTepdepenius u nudpaxius. JHEeprus BOJIHbBL. 3ByKOBbIE BOJIHBI.

DnexkTpoMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. /lMana3oHbl
3JIEKTPOMArHUTHBIX U3JIyYEHUN U UX MPAKTUYECKOE IPUMEHEHUE.

Onruka. (154.)

I'eomerpuueckas ontuka. CKOpOCTh CBETa. 3aKOHBIOTPAYKEHHU U NperoMiieHus ceera. Popmyna
TOHKOH JINH3bI. BOTHOBEIE CBOICTBA CBETA: AMCIIEpCHs, HHTEpPepeHIns, TU(PaAKIH,
nossipusanus. Buabsl nuznydeHui.
OcHOBBI clIENMAJIBHOI TEOPUH OTHOCUTEJIBHOCTH. (34).

[TocTynarel TEOPUM OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX. IHBapHaHTHOCTh MOJYJIs
CKOPOCTH CBETa B BaKkyyMe. DHeprus mokosi. CBsi3b MacChl M HEPTUU CBOOOTHON YACTHIIBI.

KBantoBas ¢pusuka. ®uznka aromMa u aToMHOro sigpa. (194)

I'unote3a M. [Inanka . @otosnexrpuueckuit 3gdext. OnbiTel CTONETOBA. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna g porordpdexra. Poron. KopmyckynspHO-BOTHOBOM
nyanu3M. CooTHolieHue HeomnpeaenéHHocreit [eiizendepra.

[InanerapHas mozenp aroma. O0bsiICHEHHE TMHEWNYATOIO CIIEKTPa BOJOPO/1a HA OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CocTaB ¥ cTpO€HHE aTOMHBIX S7iep. DHEPrus CBA3M aTOMHBIX siiep. Buibl paanoakTHBHbBIX
MIpEBPAILCHUI aTOMHBIX si/iep. 3aKOH paJuOaKTUBHOTO pacmnaja. AnepHsie peakuuu. LlenHas
peakuus aeneHus saep. llpumenenue saepHon SHEPTUH.

DOneMeHTapHble yacTulbl. OyHIaMeHTaIbHbIE B3aUMOICHCTBUS.

Crtpoenue Bcesiennoii( 5u.)

ConHeuHas cucTeMa: IJIaHeThl U Majble Tena, cucrema 3emusi-JIyna.Ctpoenue u
sBosrors Conana u 38E€31. Knaccndukarms 38€31. 3BE3/1b1 1 MCTOYHUKH UX YHEPTHU.

I'anaktnka. CoBpeMEHHbIE MPEICTABIEHUS O CTPOCHUU U 3BOJIIOLMYU BeeneHHoi.

1. Temarnyeckoe IJIAHNPOBAHUE

TemaTn4eckoe Conepmalme o TeMamM OcHoBHbBIE BUABI JCATCJIbHOCTH YYalIHXCH
IJIAHUPOBAHHE
10 kaacc (684, 2 u B HeeM10)
Pu3nKa U eCTECTBEHHO - HAYYHbIH MeTO/l MO3HAHUSA NPpUpoasbI 1 4.
dusuka u duszuka - (bYHJIaMeHTaJ'IBHaSI OObBsCHAT, Ha MOpUMEpax poJib M MecTO (U3UKH B
_ H o (OpMHUpPOBaHUHM COBPEMEHHOW Hay4yHOW KapTHHBI MHUpa, B
eCTeCTB%HHO Hayka O MPHUPOAC. HayqdHbIM MCTOA pPa3BUTHH COBPEMEHHOM TEXHMKHM W TEXHONOTHH, B
HAay4YHBIU METO IIO3HAHHA. MIPaKTUYECKOM I€ATEIbHOCTH JIFOIEN;
MO3HAHUSI MeToabl HCCJIEIOBAHUS | ACMOHCTPHPOBAaTh HA INPUMEPaX B3aMMOCBA3b MEXKIY
« | (u3nKO# M IPYyrUMH eCTECTBEHHBIMH HayKaMHu;
npupoasl 1y buznyecKux SIBJICHU.
BOCIIPOU3BOJUTH CXEMY HAay4HOIO INO3HAHMA, INPUBOAUTH
MO,Z[CJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX IIpUMEPHI €€ UCTIONIb30BAHUS
ABJICHUU W MPOLIECCOB. HaquLIe JlaBaTh ompeneneHue MOHATUH U PacO3HABaTh UX: MOJEIb,
(b d HayyHas TuIoTe3a, ¢u3nueckas BenMuMHA, (Qusndeckoe
aKThl M TUIOTE3bI. M3UHCCKUC sIBJICHME, HayuHbli QakT, ¢usuueckuii 3akoH, ¢usndeckas




3aKOHBI u TPaHULBI 1754
[IPUMEHUMOCTH. dusnueckue
TEOpPUU W IPHHLHUII COOTBETCTBHS.

®dusnyeckue BEJIUYVHBI.
[Torpemnoctu W3MEpEHUI
duznyecKkux Benu4rH. Poib u Mecto
bu3uKu B dhopMupOBaHUHT
COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B MIPaKTUYECKOU

NEATEIbHOCTH 0N

TEOPHs, IPUHLIUII COOTBETCTBUSL.
OOOCHOBBIBaTh HEOOXOAUMOCTh HKCIIOJIb30BAaHUS MOJICIICH
UL omucaHMs (PU3MYECKUX SIBICHHH M HPOLECCOB.
IIpuBoauTh IpUMEpPHI

KOHKPETHBIX SIBIICHHUH, MPOIIECCOB M MOJCNCH s WX
OTIHCaHUS.

[IpuBomuTH MPUMEPHI (uzndecKux BEJIUYHH.
dopMynrpoBaTh (U3MICCKUE 3aKOHBI. YKa3bIBATh TPAHUIIBI
MIPUMEHUMOCTH (PU3UUECKHX 3aKOHOB.

[IpuBOIUTH MpUMEPHI UCTIONB30BAHUS (U3MUECKUX 3HAHUI
B JICKOPATUBHO-TIPHKIATHOM HCKYCCTBE, My3bIKE, CIIOPTE.
Oco3HaBaTh LEHHOCTh HAyYHOTO TIO3HAHUS MHUpaA Ui
YyelloBeUecTBa B LEJIOM M JUIS KaXJJI0ro uYejloBeKa B
OTJICTIPHOCTH, BAXKHOCTh OBJAJICHHS METOJOM HAyJIHOTO
MO3HAHUS JUI1  JIOCTIDKCHHS yCIexa B JIFOOOM  BHJC
MPAKTUYECKOU JEATENLHOCTH. [ OTOBUTH MpPE3CHTAMU U
cOO0OIIeHNS IO U3YYEHHBIM TeMaM

Mexanuka 28 4.

Kunemaruka
6 d.

MexaHn4eckoe JBUKEHUE.
Cucremsl 0TCU€TA.
CkassipHble U BEKTOPHbIE
(bu3nyecKre BeTHUNHBI.
MarepuanbHas TOUKa.
[locTynarenpHOE ABUKEHUE.

Tpaexropus, yTs,
nepemMenieHue, KOopauHaTa, MOMEHT
BPEMEHH, IPOMEKYTOK BPEMEHH.

3aKOH OTHOCUTEIBHOCTH
JIBUKCHUSI.

PaBHOMEpHOE MPSMOJIMHENHOE
nBikeHne. CKoOpoCcTh paBHOMEPHOTO
MPSIMOJIMHEMHOTO JIBU>KEHMSI.

YpaBHEHHE PaBHOMEPHOTO
nBwkeHus. ['paduku paBHOMEPHOTO
JIBUKECHUSI.

HepaBHOMEpHOE IBHKEHHUE.
CpenHsist CKOpOCTb.

MrHoBeHHas1 CKOPOCTb.
VYckopenne. PaBHOyCKOpeHHOE
JBUKCHHUE.

YpaBHeHue
PaBHOYCKOPEHHOTO
neuxenus. ['paduxu paBHo-
YCKOPEHHOTO IBUKEHUS.

JIBH>KEHUE 10 OKPYKHOCTH C
MIOCTOSIHHOW 11O MOZYJIK0 CKOPOCTBIO.
LlenTpOCTpEMUTENIBHOE YCKOPEHHUE.

JlaGoparopHblie padoThbI:

1. I3smepeHne MrHOBEHHOI
CKOPOCTH C HUCIIOJIb30BAaHUEM
CEeKyHI0MeEpa

JaBate omnpeneneHHe IOHATHH: MEXaHHYECKOE IBI)KEHHE,
NIOCTYNATeNbHOE  ABWKCHHE, paBHOMEPHOE [BHKCHHE,
HEPaBHOMEPHOE [BI)KCHHE, PABHOYCKOPEHHOE IBHKCHHE,
JBIJKEHHE 110 OKPY)KHOCTH C MOCTOSHHOII CKOPOCTBIO,
cucTeMa OTCyéTa, MaTepHalbHas TOYKA, TPACKTOPHS, IIyTh,
nepeMenieHie, KOOpAUHaTa, MOMCHT BPEMEHH, ITPOMEKYTOK
BPEMEHH, CKOPOCTh DPaBHOMEPHOTO IBI)KEHHMS, CpPEIHSIS
CKOPOCTb, MTHOBEHHas  CKOpPOCTb,  YCKOpEHHE,
LEHTPOCTPEMHTEIFHOE YCKOPEHHUE.

Pacnio3HaBaTh B KOHKPETHBIX CHTyalusiX,  Habionarh
SIBJICHUS:  MEXaHMYeCKOe  JIBWKCHHE, MOCTYNATEIbHOE
JBI)KCHHE, PABHOMEPHOE JBIDKCHHE, HEPaBHOMEPHOE
JIBIOKCHHE, PaBHOYCKOPEHHOE [BH)KCHHE, JBIKEHHE II0
OKpPYXXHOCTH C IOCTOSIHHOH CKOPOCTBIO.

Bocnpon3BoauTh  SBIEHMS:  MEXaHHYECKOE  JIBHIKCHHE,
paBHOMEpPHOE  IBIKECHHE, HEPaBHOMEPHOE JIBIKCHHE,
PaBHOYCKOPEHHOE IIBIDKECHHE, IBIKEHHE MO OKPYXHOCTH C
TIOCTOSIHHOM CKOPOCTBIO JJIsI KOHKPETHBIX Tell.

3amaBaTh cHcTeMy OTCY€Ta JUIL OIMCAHHS JBHXKCHUS
KOHKPETHOTO Tela.

Pacnio3HaBaTh CHTyalldH, B KOTOPBIX TEJIO MOXXHO CUHTATh
MaTepranbHON TOUKOM.

OmnuceiBaTh TPAGKTOPUM JABW)KEHHS Tell, BOCIPOU3BOAUTH
JBIKEHHE U TPUBOJMTH MPUMEPHI T, HMEIONIHUX 3aIaHHYIO
TPAeKTOPHIO IBYKECHUSL.

OmnpenensiTh B KOHKPETHBIX CUTYalUsIX 3HAYEHHS CKaJsIPHBIX
(bu3nYeCKUX BENMYMH: MOMEHTa BpPEMEHH, IPOMEXYTKa
BPEMEHH, KOOPAWHATHI, IYTH, CPEAHEH CKOPOCTH.

HaxoauTh MOJyJb ¥ TIPOCKIMH BEKTOPHBIX BEIHYHH.
OrnpenensaTh B KOHKPETHBIX CUTYALMsIX HAalpaBJIcHUE

M TPOSKIHMH  BEKTOPHBIX  (DU3MYECKUX  BEJIUYMH:
HepeMelIeHNs,, CKOPOCTH pPaBHOMEPHOTO  JIBMIKEHUS,
MTHOBEHHO# CKOPOCTH, YCKOPEHHsI, IEHTPOCTPEMHUTEILHOTO
yckopenus. [IpuMeHsATh 3HaHUS O JSHCTBHAX C BEKTOpaMH,
MIOJTy4EHHbIC Ha YPOKaX F€OMETPHHU. 3alHChIBaTh yPaBHCHUS
pPaBHOMEPHOTO U PAaBHOYCKOPEHHOTO  MEXaHHYECKOro
npwkeHus. CoOCTaBIATh yYpaBHEHHS PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  TPSMOJIMHEHHOTO  JBIDKEHHS B
KOHKPETHBIX cHuTyarmsx. OmnpenensTs IO ypaBHEHUSIM
napameTpsl ABWKEHHs. [IpUMEHSTh 3HAHUS O MIOCTPOCHHUH U
YTeHUH TpauKOB 3aBUCHMOCTH MEXKIY BEIMYHHAMH,
nony4deHHble Ha ypokax anrebpsl. Crpouth rpaduk
3aBHCHMOCTH  KOODAWHATBl ~MaTepuUajbHOM TOYKH  OT
BpeMeHU ABIkeHHs. OTpenenaTs Mo TpadyKy 3aBHCHMOCTH
KOOp/IMHATHL OT BPEMEHH XapaKkTep MEXaHHYEeCKOro
JBIWKCHHS, HA4YalbHYI0 KOODAMHATY, KOOpJIMHATY B
yKa3aHHbI MOMEHT BPEMEHH, M3MEHEHHE KOOPJMHATHI 3a
HEKOTOPBI TPOMEXYTOK BPEMEHH, MPOCKIHUIO CKOPOCTH
(1t paBHOMEPHOTO  MPSMOJIMHEHHOTO  JBHIKCHHMS).
Omnpenensate Mo TpaduKy 3aBUCHMOCTH MPOCKLHN CKOPOCTH




OT BPEMEHM  XapaKTep MEXaHH4YECKOTO  JIBI)KEHHS,
HAyaJIbHOI CKOPOCTH, HPOEKLHUIO YCKOPEHHS, H3MEHEHHE
koopauHatel. Omnpenensite 1Mo  rpaduKy  3aBUCHMOCTH
MIPOEKIMU YCKOPEHHs OT BPEMEHH XapaKTep MEXaHUIEeCKOTO
JIBIDKCHHS, U3MEHEHHE  IPOEKIUH  CKOPOCTH  3a
oInpeeaEHHBII IPOMEKYTOK BPEMEHH.

JlaBaTh ompejeNicHUE TMOHSATHH: aOCONIOTHO TBEPIOE TEIO,
MIOCTYNAaTeNbHOE M BpalaTeIbHOE JBIDKEHHS aOCOIIOTHO
TBEpAOro Tena. Pacro3HaBaTh B KOHKPETHBIX CUTYalMsX,
BOCIIPOM3BOIUTh M  HAOMIONATh  HOCTYHATENbHOE |
BpallarenbHOe JBUWKEHHA TBEpAoro tena. IIpumeHsATH
MoJieNib abCONMIOTHO TBEPAOTO Tema Ul OTIMCaHHUSA
JIBUKEHUS Tell. BBIUMCIATH 3HAUEGHUE YIIIOBOW WM JIMHEHHOMN
CKOPOCTEH, 9acTOTHl U Tepruoaa oOpaleHusi B KOHKPETHBIX
cUTyanusix. Pa3nnyate myTh M IEepeMEIIeHHE, MTHOBEHHYIO
U CpelHIOK cKopocTu. V3MepsATh 3HaueHHs NEepeMelleHus,
MyTH, KOOPAMHATHI,  BPEMEHH MABIKCHUS, MTHOBEHHOM
CKOPOCTH, cpenHei CKOpOCTH, YCKOPEHHS,
BpeMeHH ABWXeHHUsA. PaboraTh B mape mpH BBITOIHEHHH
7a00paTOPHBIX Pa0OT U MPAKTHYECKUX 3aJaHuil. [I[puMeHsTh
MOJICITH «MaTepuatbHas TOYKa, «paBHOMEPHOE
MPSIMOJTHHEHHOE JIBIDKCHHC,
«PaBHOYCKOPEHHOE J[IBIDKEHHE» JUI OINUCaHMs JBMKCHUS
pEAIBHBIX Tel U 00BEKTOB, H3yYaeMbIX B Kypce OHOJIOrnu

3aKoHbI
JTUHAMUKA
HeroTona(44.)

SIBnenne nHepimu. Macca u cuna.
HNuepunanbHble CUCTEMBI OTCYETA.
Bzaumogeiictue Tei. CnoxxeHue
cui. [lepBslii, BTOPOW U TPETUI
3aKoHBI HproTOHA.

JaBaTth omnpeneneHue TMOHATUI: UHEpPLUs, HHEPTHOCTD,
Macca, CHIA, pPaBHOAEHCTBYIOIAas CHJla, WHEpUUAIbHAS
cuctema oTcuéra. PacmosHaBaTh, HAOIIOJATh SBIICHHE
nHepuun. [IpuBoAWMTE TpPHMEpPH €ro MpOSABICHHSA B
KOHKPETHBIX CUTyarusiX. OOBSICHATh MEXaHHIECKHE SIBJICHHS
B UHEPLMAIBHBIX CHCTEeMax OTcuéra. BeinenaTs nelcTBus
TeJl Jpyr Ha Jpyra M XapakTepu3oBaTb HX CHIIAMHU.
IIpumenates 3HaHHMS O JAEHCTBUAX HaA  BEKTOpaMy,
MOTydeHHBle Ha  ypokax reomerpuu.  OmpenensiTs
pPaBHOIEUCTBYIOUIYIO CHUIy JABYX cuil. @DopMynupoBaTh
NepBbIM, BTOPOM M TpeTwil 3akoHbl HbrOTOHA, yCnoBUS HX
npuMeHuMocTd. llpuMeHsTh mnepBbld, BTOPOM M TpeTui
3akoHb! Hbl0TOHA IIpU  peleHuu pacyETHBIX 3a/a4.
DopMyaHpoBaTh IPUHIMI OTHOCUTEJILHOCTH ["anunes

Cuiel B
MEXaHUKE
54

3aKOH BCEMUPHOI'O TATOTEHUS.
I'paBuTaniMmoHHAasA MOCTOSHHAS.
Cuna tspxectu. Bec u HEeBECOMOCTb.
Cunel ynpyroctu. 3akoH ['yka.
Cunel TpeHus.

JlabopaTropHblie padoThbI:

1. I3mepenue KECTKOCTU MPYKUHBI.

2. I3mepenue korxpdpunneHTa
TPEHUS CKOJIBKECHUSI.

[lepeuncnaTh BUABI B3aUMOJCHCTBUS TEN M BHJBI CHJI B
MexaHuke. JlaBaTh ompejeneHHE MOHSATHH: CHJIA TSKECTH,
CHJIa YIIPYTOCTH, CHJIA TPEHUS, BEC, HEBECOMOCTb.

DopMyIHpOBaTh 3aKOH BCEMHUPHOTO TATOTCHUS U YCIIOBHS
ero mnpuMmeHumoctd. Haxonute B JIONOJIHUTENBHOM
murepatype W HMHTepHere wuHMOpManuioo 00 OTKPHITHH
HproTOHOM 3aKOHa  BCEMHPHOTO TATOTEHHs. [IpUMEHSATH
3aKOH BCEMHPHOTO TATOTCHHUS MPU PEIICHUHA KOHKPETHBIX

3azaay. PaccuntbsiBath Ccuiny TAXKECTU B
KOHKPECTHBIXCUTYalUAX. Beruncnsate Bec Ten B KOHKPETHBIX
CUTYyalusIX.

HaspiBaTe CXOACTBO M pasiuuus BeCa M CHIBI TSHKECTH.
PacriosHaBath M BOCIIPOM3BOJMTBH COCTOSIHUE TEJ, TIPH
KOTOPBIX BEC TeNa paBeH CUIIE TKECTH, OOJbLIE MIIH
MeHblle e€. OnuceIBaTh M BOCIPOU3BOAUTH COCTOSIHUE
HEBECOMOCTHU TeJla. ' 0TOBUTH NMpPE3eHTAllH M COOOLIEHHs O
NOBEJACHUM TEJ B YCIOBUAX HEBECOMOCTH, O TNOJETaX
YyeJoBeKa B KOCMOC, O JOCTHKEHHSX Halled CTpaHel B
MOJTOTOBKE ~ KOCMOHAaBTOB K MOJNETaM B yCJOBHSX
HEBECOMOCTH.

PacniozHaBath, BOCHPOM3BOAMTH M HAOMIOAATh DPa3IMYHBIE
Buabl gedopmanuu Ten. Dopmymuposats 3akoH ['yka,
TPaHULBI €M0 IPUMEHUMOCTH. BBIUNCIATE U U3MEPATH CHILY
YOpYyrocTu, KECTKOCTh IPY>KUHBL. PacnosnaBsats,
BOCIIPOM3BOANTh, HAOMIONATh SBICHUS CYXOro TPEHHs
TNIOKOS1, CKOJIB)KEHUS, KAaUeHHs, BJICHUE COIIPOTUBJICHUS IIPU
JOBWKEHWH TeJla B JKAAKOCTH WM rase. M3mepares wu
n300pakaTh rpadMuecky CHIIbI TPEHHUS TOKOS, CKONBKEHHS,
KaueHHs, JKMIKOTO TPEHHMS B KOHKDETHBIX CHTyalHsX.
Hcnonb3oBath (GOpMyidy U BBIYUCICHMS CHIIBI TPEHUS
CKOJIbKEHHUS TIPU PELICHUU 3aa4.

3MepsTh cuily TsbkecTH], CHily ypYrocTH, BEC Tena, CHITY




TpeHus, yUTHHEHNE MPYXUHBI
OmnpenenaTs ¢ MOMOIIbI0 KOCBEHHBIX U3MEPEHHN JKECTKOCTh
NpYKUHBI, k03 dureHT TpeHHs CKOJIb)KEHHSI.

Paborats B mape NpH BHITIOJHEHUN NIPAKTHYECKUX 3aTaHUN.
Haxomuts B pononHuTensHoil nureparype u HHTepHete
nHpopManuMI0 0 BKIaAEe pa3HBIX YUYEHBIX B Ppa3BHUTHE
MEXaHUKH. [ OTOBUTH TIpe3eHTAllMd M COOOIICHUS IO
H3yYCHHBIM TEMaM.

3akoH
COXPaHCHHUS
uMItysbea (39)

Nmnynbce Tena. UMnynbe cuibl.
3aKOH COXpaHEHHUs UMITyJIbCa Tela.
PeakTuBHOE ABIKEHUE

[aBaTh ompeneneHue NOHATUH: HUMILYJbC MaTepHaIbHON
TOYKH, UMITYJIBC CHJIBI, UIMITYJIBC CUCTEMBI Tell, 3aMKHyTas
cucTeMa Tel, peaKkTUBHOE JIBIDKECHHE.
Pacrio3HaBath, BOCIIPOM3BOJNTH, HAONIOAATH YIPYTHE H
HEYIpyrue CTOJIKHOBEHUS TeJI, PEaKTUBHOE JIBHXKCHUE.
HaxomanTs B KOHKPETHOH CHTyalliM 3HAYEHHs HMILYJIbCA
MaTepHaJbHOH TOYKH M HMMITyJbca CHIBL PopMynmpoBaTh
3aKOH COXPaHEHHs HMITyJbCa, [PAHUIbI €r0 PUMEHUMOCTH.
CoCTaBIATh ypaBHEHUsI, OMHCBHIBAIOLINE 3aKOH COXPaHEHMS
HUMITyJbca B KOHKpeTHOH cuTyauuu. Haxoauts, Mcronb3ys
COCTaBIICHHOE  ypaBHEHUE,  HEU3BECTHBIE  BEIMYUHBL
Co3nmaBaTh CHTyallUd B KOTOPBIX TPOSIBISIETCS 3aKOH
COXpaHEeHHs WMITyJabca. HaXoauTe B JIONMONHHUTEIHHOU
nmurteparype U VlHTepHeTe HH(pOpPMaNUIo 1Mo 33laHHON TeMe.
T'oTOBHTH IPE3CHTAIMN U COOOLIEHHS IT0 N3yYEHHBIM TEMaM.
T'oToBHTH Mpe3eHTanuK U COOOLIEHHS O MOJIETaxX YeOBeKa B
KOCMOC, O JOCTI)KEHHSIX HaIlell CTpaHsl B OCBOCHUH
KOCMHYECKOTO TPOCTpaHcTBa. PaboTaTh B mape mnm rpymme
TP BHIITOJTHEHUH IPAKTHUECKUX 3aJaHUH

3akoH
COXpaHEHUS
MeXaHU4YeCKOHN
SHEpPruu

(54)

Pabora cunbl. MomHoCTb.
Kunernueckas sueprus. Pabora
cuibl TspkecTu. [loTeHanbHas
SHEPrus Telia B TPaBUTAIMOHHOM
nosie. PaboTa cuiiel ynpyrocTu.
[ToTeHuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHOTO Tela.

3aKOH COXpaHEHHUSI MEXaHUYECKOM
SHEPTUHU.

JlabopaTopHble padoThbI:

1. 3y4eHue 3aKk0Ha COXpaHEHUS
MEXaHUYECKON IHEPTUU.
2.KoHcTpynpoBaHue HaKJIOHHON
IJIOCKOCTH € 3agaHHbiM  KIT/]

JlaBaTh ompejeneHHE MOHATHHA: pabdoTa CHIIbI, MOIIHOCTb,
KHHETHYecKasl JHEeprus, NOTeHIHAaNbHas SHEprus, MOJHas
MeXaHWYeCKass ~ DHEpPrusi,  WM30JIMPOBaHHAas  CHCTEMa,
KOHCEpBAaTHBHAsI CHJIA. BEIMHUCIIATE B KOHKPETHOM CHTyaluH
3HaYeHUS (U3MUECKUX BEIWYMH: pabOThl CHIBI, pPabOThHI
CHJBI TSDKECTH, pPaOOTBI CHIIBI YHPYTOCTH, pabOTHI CHIIBI
TPEHMS, MOIIHOCTH, KHHETHYECKOW HSHEPIUH, MU3MEHEHHS
KMHETUYECKOM SHEpruM, NOTEHIMAJbHOM SHEpPruu Tel B
TPaBUTALIOHHOM II0JI€, ITOTEHIHUANbHON 3SHEPrHH YIPYTO
neOPMUPOBAHHOTO TeJa, TIOJHOW MEXaHHYECKOW ISHEPTHH.
CocTaBisAITh ypaBHEHHs, CBS3bIBAOIINE pPabOTy CHIIBL,
JNEHCTBYIOIEH Ha Telo B KOHKPETHOW CHUTyaluu, C

HU3MCHCHUEM KUHETHYECKOM
OHEPruM  TeEJa. HaXO,HI/ITB, HCIIOJIB3YSA  COCTaBJICHHOE
YpaBHEHHUE, HCEHU3BCCTHBIC BCJIIMYHUHBI.

DopMyIMpOBaTh 3aKOH COXPAaHEHMs MOJTHON MEXaHUUECKOH
SHEPrHH, Ha3blBaTh TPAHUNB €r0  MPHUMEHHMOCTH.
CocTaBiIiTh YpaBHEHUS, OMMCBHIBAIOIINE 3aKOH COXPAaHEHUS
MOJHOM MEXaHM4YEeCKOW SHEepruM, B KOHKPETHOW CHUTYyaIlHH.
Haxonuts, HCIIOJIB3YS COCTaBJIEHHOE YpaBHEHHE,
HEU3BECTHbBIE BEJINYUHBL.
Co3naBaTh CHUTyallid, B KOTOPBIX IPOSIBISIETCS 3aKOH
COXPAaHEHUs] NOJHOW MEXaHWYEeCKOW HSHepruu. BuINOTHATH
SKCTICpIMEHTAbHYI0 ~ TPOBEPKY  3aKOHAa  COXPaHEHHS
MEXaHNYECKOH SHEePrHHU. BHIMOIHATH KOCBEHHBIE N3MEPEHHS
MMITYJIbCA TeJla, MEXaHNUEeCKOH SHEepPriy Tela, paboThl CHITBI
Tpenusi. PaGotaTh B mape, rpymnmne NpH  BBIOJIHEHUH
IpaKkTHYeCKUX 3afaHuil. Haxoaures B JOMONHUTENbHOU
nuteparype u VHTepHeTe MH(MOpPMaNUIO MO 33/laHHON TeMe.
[TpuMeHsTH 3aKOHBI COXPAHEHUS IMITYJIbCA M MEXaHUIECKOH
SHEPTHU JUISl OTIMCAHHS IBIDKCHUS PEATbHBIX TET

Craruka. 3 4.

PaBHOBECHE MaTepHAIBHON TOUKHU U
TBEpAOro Tena. Buael paBHOBECHS.
VYcioBust paBHOBECHS.

MoOMEHT CHJIBI.

Jlaboparopnasi padora:
1. W3yuenue paBHOBeCHs Tela
0T JE€HCTBUEM HECKOJILKUX
CHUJL.

JlaBaTh ompezaeneHUE MOHATHH: PaBHOBECUE, YCTOWYHMBOE
paHOBecHe, HE YCTOHYMBOE paHOBECHE, Oe3pa3nnaHoe
paBHOBECHE,IUIEYO  CHJIBL,MOMEHT cuibl. Haxogutre B
KOHKPETHOW CHTyalluM 3HaueHHs IuUleda CHIbl. MomeHTa
cuwibl. Ilepedncnars ycnoBusi paBHOBECUS MaTepUalbHON
TOYKU u TBEPAOIO
tena.CoCTaBIsAThypaBHEHUS, OTTUCHIBAIOIIIIE YCIIOBHS
paBHOBecHs, B KOHKPETHBIX cHTyammsx. Omnpenensrs,
KCIONB3ysl ~ COCTABICHHOE  YPAaBHCHUE,  HEHU3BECTHBIC
BeJIMYMHBL Pacno3HaBaTh, BOCHPOM3BOAWNTE M HAOMIONAThH
pa3iuuHble BHMIBl paBHOBecHs Ten. M3mepsars cuiny ¢
MOMOIIBIO MPY)KMHHOIO JMHAMOMETPA, HU3MEPSATHI JIEUO




cunel. Pabotate B mape, Tpynme TNpH  BBITOJHEHHU
MPAKTHYECKUX  3ajaHuil. HaxoauTbB  1ONOIHUTENBHOMN
auteparype u MIHTepHeTe HHPOPMALHMIO O 3HAYEHUU CTATUKH
B CTPOHUTENbCTBE, TEXHHKE, OBITY,00bACHEHHE (GOPMBI U
pa3MepoB OOBEKTOB NPHPOABL. ['OTOBUTH TNpe3eHTAINH U
cooOmeHns 1Mo 3aJaHHBIM TeMmaM. PaGorate B mape mpH
BBINIOJTHEHUH JTA00OPaTOPHOH paboTEL.

OCHOBBI I[aBJ'IeHI/Ie. 3axkod [lackais. OnuceiBaTh MEXaHWYECKYI0 KapTHHY Mupa. llepeuuciars
P OOBEKTBI, MOJCNH, SBICHHSA, (HU3UYECKUE BEIHUUHB,
TUAPOMEXAHUKHU aBHOBECHE KUIKOCTH U raza. saKoHb,  Hayamsie  aKTH,  CpeicTBA  OMWCAHMA,
24 3akoH ApXI/IMCI[a. ITnaBanue paccMaTpuBaeMble B KJIaCCHYECKON MEXaHMKE.
Te. @opmMynupoBaTh MpsAMYyI0 U OOpaTHYIO 3aadd MEXaHUKH.
Vka3pIBaTh I'paHUIE NPUMEHHMOCTH MOJENEd M 3aKOHOB
KJIaCCHYECKON MEXaHHKH. HaseiBats MIPUMEPHI
IlonBenenue UTOroB U3y4EeHUS HCTIONB30BAHHS Mozieneit "
TEMBI «MexaHHKa» 3aKOHOB MCEXaHUKHN JUIA OIIUCAHUA JBUWXCHUS

peanbHBIX TEN

MouJexkyasipaasi puzuka u repmoaguHamuka (19 q)
OCHOBBI MOJIeKyJIﬂpHO - KUHEeTHU4YeCKas HaBaTB OIpE€ACICHUE MOHATHIA:  TEIJIOBbIE  SIBJICHHUS,
MOJIEKYJISPHO Teopust (MKT) CTpOEHHS BELIECTBA 1 MAaKpOCKOIIMYECKHUE TeJla, TEMI0BOE IBUKEHIE, OPOYHOBCKOE
. o npuwkenue, TUGQy3Husa, OTHOCHUTENbHAs MOJEKYJIApHas
KHHCTHYCCKOU €C OKCIICPUMCHTAJIbHBIC macca,

TEOpHH (MKT)

(34)

noKa3aTenbcTBa. bpoyHoBCcKoOe
JIBIDKECHHUE.

Temmnepatypa u TEIaoBoe
paBHoBecue. [kansl Llenscus u
KenbBuna. AGcomoTHas
TeMIepaTypa Kak Mmepa cpeaHen
KMHETUYECKOU SHEPTUU TEIIOBOTO
JIBIKEHUSI YACTHUIl BEIIECTBA
Cuibl B3aUMOAEUCTBUSA

MOJIEKYJI B PA3HBIX arperaTHbIX
COCTOSTHUSIX BelllecTBa. Mozenb
«uaealbHbIN ra3y. JlaBienue rasa.
CBsi3b MEXY JaBICHUEM U CpEIHEN
KUHETUYECKON IHEPTUEn
MOCTYIATEIbHOTO TEMIOBOIO
JIBIDKEHUSI MOJIEKYIT HJI€aJTbHOTO
rasa.

OcHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOU
TEOpPUH

UJ€aNbHOTO rasa.

Jlaboparopnas padora

1. U3mepenue Temneparypsl
KUJKOCTHBIMH U ITU(POBBIMU
TEPMOMETPAMH.

KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca, MOJEKyla, Macca
MOJIEKYJIbI, CKOPOCTh MIBW)KEHHS MOJICKYJBI,  CPeIHIS
KHHETHYeCKasl SHEprHs MOJIEKYJBI, CHJIbI B3aMMOICHCTBHS
MOJIEKYJ, MIeaJbHBIH a3, MUKPOCKOIIMYECKUE ITapaMeTpEhl,
MaKpOCKOIIMYECKHEe ITapaMeTphl, TaBJIeHHe Ta3a, abCooTHAs
Temneparypa, TeminoBoe paBHoBecue, MKT. Ilepeuncnsats
MHKPOCKOIMYIECKHE U MAaKPOCKONMHMYECKHE MapaMeTphl rasa.
Ilepeuncnate ocHoBHble monoxkenuss MKT, npuBonuth
TIPUMEPBI, pe3yIbTaThl HaOMOfeHNT ¥  ONHUCHIBAThH
9KCIIEpPUMEHTHI, JOKA3bIBAIONINE HX CIIPaBE/INBOCTb.
Pacrio3HaBaTh M ONHCHIBATH SIBIICHUS: TEIUIOBOE IBIKEHHE,
OpoyHoBckoe nBmxenue, audoysus. BocmpousBomuts u
OOBSCHATH  OIBITHI, JEMOHCTPHPYIOIIME  3aBHCHMOCTB
ckopoctd AuGQPYy3UH OT TeMIepaTypbl M arperaTHoro
cocTosiHUA BemecTBa. Habmonate auddy3uto B KUIKOCTIX
1 Tazax. lcmonp30BaTh INOMyYEHHBIE HA YpPOKaX XHMHUH
YMEHHS OTIPENeNATH 3HAUCHUS OTHOCHTEIBHOI
MOJICKYJIIDHOH MAacChl, MOJSIDHOH Macchl, KOJHMYECTBa
BEI[ECTBA, MACChl MOJIEKYJbI, (GopMyaupoBaTh HU3HIECKUN
CMBIC]I TIOCTOSIHHOM  ABoraapo. OreHuBaTh pasmep
MosieKynbl. OOBSCHATH OCHOBHBIE CBOMCTBAa arperaTHbIX
cocTosiHui BemiectBa Ha ocHoBe MKT. OmnuceiBaTe MOJIENH
«U/IeaNbHBII raz» CocTaBmaTh OCHOBHOE
ypaBHenue MKT wuneansHoro raza B KOHKpETHOMN CUTYyallUu.
OmpenensiTe,  WCIONB3YS  COCTABICHHOE  ypaBHEHHE,
HEW3BECTHBIEC BEITMIHHBIL.

CocTaBisiTh ypaBHEHHUE, CBsI3BIBAIOIIIEE JlaBJICHUE
U/ICAIbHOTO ra3a co CpeAHell KHUHeTW4ecKOW »sHepruei
MOJIEKYJI, B KOHKPETHO# cuTyanuu. OnpenessTh, HCIOIb3Ys
COCTaBJICHHOE YpaBHEHHUE, HEHM3BECTHBIC BEJINUHMHBL
OmnwuceiBaTh CIOCOOBI M3MEPEHHid TeMIiepaTypbl. CpaBHUBATH
mkansl KemsBuHa u  Lembcusa. CocTaBisATh ypaBHEHHE,
CBSI3BIBAIOIEE A0COIOTHYIO TEMIIEpaTypy HACAIbHOTO rasa
CO cpenHell KMHETHYECKOW HHeprued  MOJeKyl, B

KOHKPETHOM CUTYaluH. Onpenensits, UCMONb3Ys
COCTAaBJICHHOE  ypaBHEHHE, HEHU3BECTHbIC  BEIMYMHBIL
CocraBnsaTh ypaBHEHHE, CBSI3BIBAIOIIIEE JIaBJIeHHE
UIeanbHOrO Traza ¢ aOCOMIOTHOW  Temmeparypoi, B
KOHKPETHOHI CUTYyalluu. OmnpenensTs, HCIIONB3Ys
COCTaBIICHHOC  ypaBHCHHE, HEU3BECTHBIE  BEIMYMHEL
Wsmepars  Temmeparypy — JKHAKOCTH, raza  OKHI-
KOCTHBIMHU u I POBEIMI TEepMOMETPaMH.
PaGorath B  mape, TIpynme IpU  BBINOJHEHHH

MPaKTHYECKUX 3aJaHuid. HaxoauTh B JIONOJHHUTENBHOMN
nuTepaType U VHTepHeTe CBEICHHUS MO HCTOPHU Pa3BUTHS




aTOMHUCTHUYECKON TEOPUH CTPOESHUSI BELIIECTBA.

VYpaBHenue
COCTOSIHUSI
UJeaIbHOTO Ta3a.
4y,

YpaBHEHHE COCTOSHUSA
MJICaJIbHOTO Ta3a. Y paBHEHUE
Menneneea - Knaneiipona.
H3onponecchl. ['a30Bble 3aKOHBI.
JlaGopaTropHas pabdora:
1.OxcnepuMeHTanbHask PoOBEpKa
3akoHa ['eii - JIroccaka

CocTaBisiTh YpaBHEHUE COCTOSHHA HACAJIBHOIO rasa H

ypaBHeHHe MenneneeBa - KiamefipoHa B KOHKpETHOM
CUTYyalLlUH. Beruucnars, UCIIOJIB3YSI COCTaBIICHHOE
ypaBHEHHUE, HEU3BECTHbIC BeJMYMHBL Pacnos3HaBate U
OIUCHIBATH H30IIPOLIECCHI B HeanbHOM rase.
DopMyIHpOBaTh I'a30BbIC 3aKOHBl U OIPENENATh I'PaHUIIb
ux MIPUMEHHMOCTH. CocTaBiaTh

YpaBHEHUsI UII WX ONUCAHWA. BBIUMCIATH, HCIONB3Ys
COCTaBIICHHOE  ypaBHEHHE,  HEU3BECTHbIE  BEIMYMHBIL
[Ipencrasnate B Buae rpaduKoB W30XOPHBIA, W300apHBIA U
HU30TEPMUYECKUI IIPOLIECCHIL.
Ompenensate 1O TpadukaM  XapakTep IIpolecca H
MakpoIapaMeTpsl HJeadbHOro rasa. l3MepsATs JaBleHUE
BO3/lyXa MaHOMETPAaMH ¥ IU(QPOBEIMH JaTIHKAMH JaBICHHS
rasa, TeMIlepaTypy rasa - JKHAKOCTHBIMH TEpMOMETpaMH H
nu(poBEIMU  TeMIlEpaTypHbIMH JaTdyukaMd. PabGortate B
mape, TPyNIe MNpU BHIIOJHEHUH IPAKTUYECKUX 3aJaHHi.
Haxogute B pononHuTEnbHOM mnureparype U IHTepHere
CBEIEHMs IO 3aJaHHOKW TeMe. ['OTOBUTH INpe3eHTaLuu H
cooOmeHns 1O 3aJaHHBIM TeMaM. [IpuMeHsTs Mozenb
HJeaIbHOTO Ta3a Jilsl ONUCAHUS IOBEJCHUS peallbHbIX ra30B.

B3auMmubie B3anmHbIe peBparieHust JlaBaTe onpeneneHne MOHATHN: HCIAapeHHE, KOHAEHCAIHs,

T — SKIUTKOCTH 1 Ta3a. HachleHHbIe U KUIIEHUE, JMHAMUYECKOE PaBHOBECHE, HACBIIEHHBIN Nap, HE
peBparl A : I HaCBILICHHBIH map.

XKHUIOKOCTU 1 ra3a. | HCHACBIIICHHEBIC I1apEkI. Pacrio3HaBath, BOCHpPOW3BOAMTH, HAOIIONATh  SIBICHUS:

1 4. HCIapeHue, KOHAEHCalys, KUIEHUE.

KunkocTwu. Mozienb CTPOEHUS KHIKOCTH. IMepeuncnaTs cBOCTBA XKUAKOCTU U OOBACHATH UX C

1y TTOBEPXHOCTHOE HATSIKEHHE MIOMOIIBIO MOJIENM CTPOEHHs KUIKOCTH, CO3/JaHHON Ha

OCHOBE M K T.
[laBatb onpeneneHye NOHATUIN: CUJIa TOBEPXHOCTHOTO
HaTsDKEHMS, KOI(PQUITMEHT TTOBEPXHOCTHOTO HATSKCHUSL.
PacrniozHaBaTh ¥ BOCIIPOM3BOJAUTE IPUMEPHI IPOSIBICHUS
JICUCTBHS CHJIbI IOBEPXHOCTHOTO HATSDKEHMS.

TBEpable Tena
I 4

Kpucrannuueckue u amopdusbie
tena. MexaHnnueckue

CBOMCTBA TBEPABIX TEII.
Kuykue Kkpucrauibl.

HaspiBath cXo1cTBa U pa3ianuus TBEPABIX Tell, aMOP(HBIX
TeN, KUIKUX KpucTayuioB. IlepeuncnsaTs cBOHCTBa TBEPABIX
Ten

OCHOBBI
TEPMOTUHAMUKU
9y.

BnyTtpenHss sHeprus.
TepMoguHamMuyeckas cucrema u €€
PaBHOBECHOE COCTOSIHHE.

Pabora u Temonepegaua Kak
CIocoObl N3MEHEHUS! BHYTPEHHEH
sHepruu. KonuuecTBo TennoThl.
Tenno€MkocCTs.

YpaBHeHHe TEII0BOro OanaHca.
[IepBblil 3aKOH TEPMOAMHAMUKH.
AnuabaTtHbI mporiecc.
HeobpatumocTh TETIoBbIX
IIPOLIECCOB.

[IpeobpazoBanust sHEPTUU B
TEIJIOBBIX MallIMHAX.

KII/I TenmoBbIX MalIvH.

[laBatb onpe/eseHue MOHATHI: TepMOIUHAMUYECKast
cHCTeMa, M30JIMPOBaHHAS TEPMOINHAMHUYECKAs CHCTEMa,
PaBHOBECHOE COCTOSTHHE, TEPMOJMHAMIYECKHU TPOIIECC,
BHYTPEHHSISI SHEPTUs1, BHYTPEHHSIST SHEPTHSI HICaTbHOTO rasa,
TETI0EMKOCTD, KOJIMYECTBO TEIUIOTHI, YASIbHAS TEIIOTa
IUIaBJICHUS, Y/IeJIbHAs TeIIoTa napoodpa3oBaHus, yaeabHas
TEIIoTa CropaHusl TOIUINBA, paboTa B TEPMOIHHAMUKE,
00paTHMBIii TpoLIece, HEOOPATHMBI TPOIIECC, HATPEBATEb,
XOJIOJJWIBHUK, pabodee TeJo, TEIUIOBOW JIBUraTelb,

KII[ rermmoBoro ABUTaTess.

Pacro3HaBath TepMOIHHAMUYECKYIO CHCTEMY,
XapaKTepHU30BaTh €€ COCTOSHHIE U MPOIECCHl H3MEHEHHS
COCTOSIHHSIL.

OnuceIBaTh CIOCOOBI N3MEHEHHUS COCTOSIHUS
TEPMOIUHAMUYECKOI CHCTEMBI ITyTEM COBEPILICHHS
MeXaHH4YeCKOH paboThl M TeIulonepeaaye.

CocTaBisTh ypaBHEHHE TEIUIOBOIO OajlaHca B KOHKPETHOI
CHUTyaluH. BEIYUCISATE, UCIONB3YsI COCTABICHHOE
ypaBHEHHE, HEH3BECTHbIE BEIMIHHBI.

OmpenensTs 3HaYSHUS BHYTPEHHEH SHEPIHH HAEATBHOTO
rasa, U3MEHeHHe BHYyTPEHHEH YHEPrUH UIeaIbHOTO rasa,
paboThI HAeaTbHOTO ra3a , paboThl Haj HICaTbHBIM Ta30M,
KOJINYECCTBA TCIIJIOTHI B KOHKPETHBIX chyaunﬂx.
Omnpenensith 3HaYeHUE pabOTHI HACATHLHOTO Ta3a Mo rpaguky
3aBHCHMOCTH JIaBJICHHs OT 00bEMA IpU H300apHOM
mporecce.

DopMyITHPOBATH MEPBBII 3aKOH TEPMOTUHAMUKH.
CocTaBisITh ypaBHEHHE, ONMCHIBAIOIIEE TIEPBEIN 3aKOH
TEPMOJUHAMUKH, B KOHKPETHBIX

CHTYalUsIX [UIsl H30TIPOIIECCOB B HICATBHOM Tase.




BhraucnsaTh, UCTIOIB3Ys COCTABIEHHOE YPaBHEHNE,
HEU3BECTHBIE BEJTUUMHBI.

Paznuuats oOpaTuMble 1 HeOOpaTUMBIE MTPOLIECCHI.
IoaTeepxaaTh NpUMepaMu HEOOPATUMOCTD TEILIOBBIX
MIPOLIECCOB.

[TpuBoANTH IPUMEPHI TEINIOBBIX JBHUTATENEH, BBIACIATE B
IIpUMepax OCHOBHBIC YAaCTH JIBUTATelNIeH, OMUCHIBATD
TIPUHIIT 1SHCTBAS.

Boruncnats 3Hauenus KI1J] TeroBoro apuraTens B
KOHKPETHBIX CHUTYalUsX.

HaxoauTs B nuteparype u MHTepHETE HHPOPMALIUIO O
npo6yieMax SHEPTreTUKH U OXPaHe OKPYXKAIOIIEH cpebl.
YdacTBOBaTh B AUCKYCCUH O IIPOOIEMax SHEPIeTHKU H
OXpaHe OKpY)Karomel cpeabl, BECTH AUATIOT, OTKPHITO
BEIP2XKaTh U OTCTaUBATh CBOIO TOUKY 3PEHUSI, BHICIYIINBAT
MHEHHE OIIOHEHTA.

OCHOBBI YJIEKTPOAUHAMUKHU. 18 4.

DieKkTpocTaTHKa
6 u.

DJIEKTPUUYECKUH 3apsii. 3aKOH
COXpaHEHHUSI IEKTPUYECKOTO
3apsana. DIEeKTpUIECKoe
B3aumoieiicteue. 3akon Kynona.

Hanpsixk€nHocTh 1 moTeHIman
ANEKTPOCTATUYECKOTO OIS, CBS3b
MEXIy HUMH.

Jlunuun HanpsKEHHOCTH U
SKBUIIOTEHIMAIbHBIE IOBEPXHOCTH.
[IpuHnMn cynepno3uuuu
3JIEKTPUYECKUX NoJiel. PasHOCTH
MOTEHIUAJIOB.

DneKTpuueckas EMKOCTb.
Konpnencarop.

JlaBaTh onpeneneHue NOHATUI: IEKTPUUECKUI 3aps L,
3JIEMEHTApHBINA AIEKTPUUECKUH 3apsill, TOUCUHbIN
NIEKTPUIECKHH 3apsii, CBOOOIHBINA 3JIEKTPHUECKUH 3apsiz,
JJIEKTPUYECKOE 10JIe, HAIPSKEHHOCTD MIEKTPUIECKOrO
10J151, TMHUY HaNpPsDKEHHOCTH J1EKTPUYECKOTo MOJIs,
OJTHOPOJHOE NEKTPHIECKOE MOoJIe, MOTEHIUAI
3JIEKTPUYECKOTr0 MO, pa3HOCTh NOTCHIIUAIIOB, SHEPIUs
NEKTPUIECKOTO OIS, SKBUIIOTCHIIHAIBHAS TIOBEPXHOCTb,
3NEKTPOCTAaTUIECKAs! MHTYKITHS, TTOJISIPH3AIIHS
JMIIEKTPHUKOB, TU3IEKTPHUIECKast IPOHUIAEMOCTh BEIIECTBA,
3JEKTPOEMKOCTb, KOH/AEHCATOP.

Pacrio3HaBath, BOCIIPOM3BOAUTE M HAOIIOJATh PA3IMIHBIC
crocoOs! anextpu3anuu Ten. OObACHATH SBICHUE
JNIEKTPHU3AIMU HA OCHOBE 3HAHMI O CTPOEHMH BEILECTBA.
OnuceIiBaTh U BOCIIPOU3BOAUTH B3aUMOAEHCTBUE
3apsHKEHHBIX TEL.

OmnuceiBaTh  NPUHIUI ACHCTBHS 3IEKTPOMETPA.
DopMyIHpOBaTh 3aKOH COXPAaHEHHS SIEKTPHIECKOTO 3apsa,
YCJIOBHS €70 IPUMEHUMOCTH.

CocraBiiTh ypaBHEHUE, BBIpAXKAIOLIEE 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsJa, B KOHKPETHBIX CUTyaLlUsAX.
Boruucinats, Ucnomnb3ys COCTaBIEHHOE ypaBHEHUE,
HEU3BECTHbIE BEIMYHHBIL.

®opmynrpoBath 3akoH KynoHa, ycnoBus ero
npuMeHnMOocTH. COCTaBIATh ypaBHEHHE, BBIpaKaroliee
3akoH KyroHa, B KOHKPETHBIX CHTyalusX. Beraucisrs,
HCTIONB3YSI COCTABICHHOE YPaBHEHNE HEN3BECTHBIC
BEJINYMHBL.

BoruucnsaTs 3HaueHHe HaPSXKEHHOCTH MOJIsI TOUEUHOT0
ANEKTPUYECKOTO 3apsia, ONPENENITh HalpaBlIeHNEe BEKTOPa
HanpspKEHHOCTH B KOHKPETHOM cutyanuu, ®opMyaupoBaTh
TIPUHIUIT CYTIEPIO3UINH IIEKTPUIECKHUX MOJEH.
OmpenensTs HalpaBlICHNE U 3HAUCHNE Pe3yIbTHPYIOIEeH
HaNpsHKEHHOCTH HIIEKTPUIECKOTO TIOJIST CHCTEMBI TOUSUHBIX
3apsI0B.

W300paxaTh 3IEKTPUYECKOE MOJIe C MOMOLIBIO JIMHUH
HanpspkéHHOCTH. Pacro3HaBath U n300paxarh JIMHUU
HaNpspKEHHOCTH T10J1 TOUEUHOT'0 3apsia, CUCTEMBI
TOUYEUHBIX 3apsJI0B, apaIeIbHOI IUIOCKOCTH, ABYX
TapauIeNTbHBIX IIOCKOCTEH, OMHOPOAHOTO U HEOAHOPOJHOTO
NEKTPUIECKHX MOJIEH.

OmpenensTs N0 JIMHUSAM HANPSDKEHHOCTH JIEKTPUIECKOTO
TIOJIS 3HAKU M XapaKTep pacIpe/ieNieH s 3apsIoB.
OmpenensaTs NOTEHIHAT MIEKTPOCTATHIECKOTO HOJIS B
JTAHHOM TOUYKeE MO TOUEUHOr0 3JIEKTPHUECKOTO 3apsia,
Pa3HOCTb NOTEHLUAJIOB, HAIIPSYKEHNUE B KOHKPETHBIX
CUTYyallusIX.

CocCTaBATh YpaBHEHMS, CBA3BIBAIOIINE HAIPSAKEHHOCTH
NIEKTPUIECKOTO OIS C PA3HOCTHIO MOTEHIIHAJIOB.
BErMucATh, HCTIONB3YS COCTABICHHOE YpaBHEHNE,
HEW3BECTHBIE BeMIHUHBI. M300paxaTs SKBHIMOTEHINAIBHEIE
MOBEPXHOCTH  dJIEKTpHUecKoro nois. Pacro3naBats




BOCIIPOU3BOAUTE  SKBUIOTEHIHANbHBIE TOBEPXHOCTH IO
TOYEYHOTO 3apsA/a, CHCTEMBbl TOUECUYHBIX 3apsTIOB,
3apsHKEHHOM TIIACTHHBL, ABYX MapajiedbHbIX MIOCKOCTEH;
OJHOPOAHOTO U HEOAHOPOIHOTO 3IEKTPUUECKUX TOJIEH.
OOBACHATH YCTPONUCTBO, IPUHIUIT JISUCTBUSL, TIPAKTHIECKOE
3Ha4YEeHUE KOHJCHCATOPOB.

BrruucnaTs 3HaueHHE 3IEKTPOEMKOCTH INIOCKOTO
KOHJIEHCaTOPa, 3apsa KOHJEHCATOpa, HANIPsLKEHU Ha
00KJIaIKaxX KOHJEHCATOPa, MApaMETPOB  IIOCKOTO
KOHJIEHCATOPa, SHEPTUH IEKTPUIECKOTO OIS

3apsHKEHHOT0 KOHIEHCATOPA B KOHKPETHBIX CUTYalUsX.
Haxonuts B IHTEpHETE M NONOIHUTENBHOMN IUTEpPATYpE
nHpOpMaIHIo 06 OTKPHITHHU NIEKTPOHA, HCTOPHU H3yIECHHS
JJIEKTPUYECKUX SIBJIICHUN. ['0TOBUTH IIpe3eHTaluy U
COOOIIECHNS IO M3yYEHHBIM TeMaM.

3aKOHEBI
IIOCTOSHHOTO
TOKa. 84.

[IoCTOSTHHBIN 3JIEKTPUYECKUI
ToK. Cuna Toka. ConpoTHBIIEHHUE.
[TocnenoBarenbHOE U TapaILIEIBHOE
COCTMHCHUS TTPOBOTHUKOB.
PaboTra u MOITHOCTH TOKA. 3aKOH
Jxoyisa — Jlenua.
Onexrpoasmxkymas cuia (D/1C).
3akon OMa ISt HOJTHOH
AIEKTPUYECKOMN LIETIH.
JlaGopaTopHble padoThbI:
1.IlocnenoBaTenbHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJIHUKOB.

2. U3mepenne DJIC nucTouHuKa ToKa.

JlaBath omnpe/eneHne MOHATHI: JIEKTPUIECKHI TOK, CHIIa
TOKa, BOJbTaMIIEPHAas XapaKTEPUCTHUKA, MEKTPHUECKOE
CONPOTHBJIEHNE, CTOPOHHUE CHIIBI, STEKTPOABHKYIIAs CUJIA.
IepeuncnsaTh yCIOBUs CYIIECTBOBAHUS NEKTPHUECKOTO
Toka. PacriosHaBaTh M BOCHPOU3BOAUTD SIBICHUE
NIEKTPUIECKOTO TOKA, AEHCTBHS 3JIEKTPUIECKOTO TOKA B
IIPOBOTHHKE.

OOBSACHATH MEXaHH3M SIBICHUH Ha OCHOBAaHHH 3HAHHUI O
CTPOEHHH BEILECTBA.

INonp30BaThCs aMIIEPMETPOM, BOIBTMETPOM, YIUTHIBATH
0CcOOEHHOCTH U3MEPEHNsI KOHKPETHBIM IPUOOPOM U IIpaBUIIa
TOJKITFOYCHUSI B 3JIEKTPHUUECKYIO IIEMb.

HccnenoBaTh SKCIIEPIMEHTAIBHO 3aBHCHMOCTD CHIIBI TOKA B
MIPOBOJIHHKE OT HAIPSDKEHHUS U OT CONPOTHBIICHUS
npoBoaHKKA. CTPOUTB TpaMK BOIBTAMIIEPHON
XapaKTePUCTHKU.

dopmynrpoBaTh 3akoH OMa JJIs1 y4acTKa LEeNHU, YCIOBUS €T
npuMeHHMocTH. COCTaBIATh ypaBHEHHUE, ONUCHIBAIOIIEE
3ak0oH OMa A7 y9acTKa IeNH, B KOHKPETHBIX CUTYAIHAX.
BbIMuCIATE, HCTIONB3YS COCTABICHHOE YPaBHEHNE,
HEW3BECTHBIC 3HAYCHHS BeIMIHH. PaccuuThIBaTh 001IICe
COIIPOTUBJICHUE yyacTKa LIEeMH IIPU IOCIIE0BATEIILHOM U
NapajuieIbHOM COCANHEHHUSX IPOBOJHUKOB. BEHIMOIHATE
PacuEéThl CHIIBI TOKOB M HANPSDKEHUI B Pa3IMIHbBIX
NEKTPUIECKHX IETIsX.

DopMyIMpOBaTh U UCIIOJIB30BaTh 3aK0H Jxoyinsa- Jlenna.
Omnpenensats paboTy M MOIITHOCTD AIIEKTPHYECKOTO TOKA,
KOJIYECTBO TEIUIOTHI, BEIJCIIONIEICS B IPOBOJHUKE C
TOKOM, ITPHU 33JaHHBIX MapaMeTpax.

®dopmynupoBath 3akoH OMa Jis TOJTHOM LEMNH, YCIOBHUS €ro
npuMeHnMocTH. COCTaBIIsITh ypaBHEHHE, BBIpaXkaroliee
3akoH OMa JUIsl TOJTHOM 1IeNH, B KOHKPETHBIX CUTYaLUsIX.
PaccunThIBaTh, HCIONIB3Ys COCTABIEHHOE YpPaBHEHHE,
HEN3BECTHbIC BEJIMYNHBI.

W3mepsaTs 3HaUCHNE SIIEKTPOABIIKYIIEH CHIIBI, HAIPSDKEHHUE
1 CIITy TOKa Ha y9acTKe LeTIH C TIOMOIIBIO BOJIBTMETPA,
aMIepMerTpa.

CoOroaTh paBmiia TEXHUKH 0€30MaCHOCTH MpH padoTe ¢
HCTOYHUKAMH TOKA.

Paborats B mape, rpymiie Ipy BEIMOJIHEHUH MPAKTHIECKHUX
3aJaHui.

HaxoauTs B nuTeparype u MHTepHETE HHOOPMALHUIO O CBS3H
JJIEKTPOMArHUTHOTO B3aNMOJICHCTBHUS ¢ XMMHUIECKUMU
PEaKIIAME ¥ OHOJIOTMUECKUMH TIPOIIECCaMH, 00
HCTIONB30BAHUN AJICKTPHIECKHX SBICHUI KHUBBIMH
opranm3mam# u T. /1.

['oTOBHTH NPpE3CHTAlUU U COO6L[16HI/15[ 110 M3Y4YE€HHBLIM TEMaM

DJIEKTPUYECKU I
TOK B Pa3JIMUHbIX
cpenax. 4 4.

DIIEKTpOHHAs MPOBOJUMOCTh
METAJIJIOB. 3aBUCUMOCTh
COTPOTUBIICHUS IPOBOJIHUKA OT
TEMIEPATYPHI.

DIIEKTPUYECKHUI TOK B
noaynpoBogHuKax. CoOCTBeHHas U

JlaBaTh onpeneneHne NOHIATHI: HOCUTEIH 3JEKTPUIECKOTO
3apsiia, MPOBOJMMOCTE, COOCTBEHHASI IIPOBOAUMOCTD,
TIPUMECHAs IPOBOIUMOCTb, 3JIEKTPOHHASI TPOBOAUMOCTb,
JIBIPOYHAst POBOJAUMOCTbD,

p-n- [lepexon, BakyyM, T€pMOAJIEKTPOHHAs IMUCCHS,
QJIEKTPOJIU3, Ta30BbINA pa3psil, pPEKOMOWHALINS, MOHH3AILNS,
CaMOCTOSITEIIbHBIN pa3psijl, HECAMOCTOSATENILHBINA Pa3ps,
Pacrio3HaBath 1 ONMUCHIBATh SIBJICHUS NPOXOXKACHUSA




MpUMECHask POBOAUMOCTH.
p-n — Ilepexon
DJIEKTPUUYECKU TOK B
IIEKTPOJINTAX.
DJIEKTPUUYECKUIN TOK B BaKyyMe
U rasax.

NEKTPUYECKOT0 TOKA Yepe3 MPOBOAHMKH, MOTYIPOBOAHHUKH,
BAaKyyM, 3JIEKTPOJIHMTBI, Ia3bl.

KauecTBEeHHO XapaKTepH30BaTh NEKTPUUECKUI TOK B Cpese:
HAa3bIBaTh HOCUTEIIH 3apsJI0B, MEXaHW3M MX 00pa3oBaHus,
XapakTep IBIKEHHMS 3apsiIOB B MJIEKTPUIECKOM TIOJIE U

B €T0 OTCYTCTBHE, 3aBUCHMOCTb CHJIBI TOKA OT HANPSHKEHHS 1
3aBUCHMOCTH CHJIBI TOKA OT BHEIIHUX YCIIOBHH.
[epeuncisaTe OCHOBHBIE MOJI0KEHUS TEOPUH AIIEKTPOHHOI
IIPOBOAUMOCTH METAJLIOB.

BBIYHCIIATE 3HAUCHUS CPEIHEil CKOPOCTH YIIOPSJOUEHHOTO
JBIDKEHHS SJIEKTPOHOB B METAJLIE O] AeficTBUEM
9NIEKTPUYECKOTO 10JIs1 B KOHKPETHOH cutyaruu. OnpenensiTs
COIIPOTHBJIEHHE METAININIECKOTO POBOJHUKA IIPH

JaHHOM TemrepaType. [lepedncisiTe OCHOBHBIE TIOJIOKECHHS
TEOPUH HJIEKTPOHHO-BIPOTHON TPOBOAUMOCTH
TIOJTYTIPOBOHHUKOB.

ITpuBOANTE MPUMEPBI YUCTHIX MOIYIIPOBOJHUKOB,
IIOJIyIPOBOIHUKOB € JOHOPHBIMHU U aKIEITOPHBIMH
npuMecsiMu. [IpUBOIUTS IPUMEPHI HCTIONB30BaHHS
TIOJIyHPOBOAHUKOBBIX IPHOOPOB. IIepeuncisaTs ycuoBus
CYILECTBOBAHUS JIEKTPUIECKOTO TOKA B BaKyyMe.
[IpuMeHsTH 3HAHHS O CTPOCHUH BEIIECTBA JUIS OIIMCAHUS
SIBJICHHST TEPMODJIEKTPOHHOI AMUccHH. OIHCHIBATH MPUHIIHIT
JeHCTBUSI BAKYYMHOTO IMOAA, YJICKTPOHHO-JIy4eBON TPYOKH.
[IpuBOANTE MPUMEPH! UCIIONB30BAaHMS BAKYYMHBIX
puOopoB. OOBACHATE MEXaHI3M 00pa30BaHUs CBOOOIHBIX
3aps/I0B B paCTBOPAX M pacIIaBax dICKTPOJIUTOB.
ITpuMEHSTh 3HaHUS O CTPOCHUH BEIECTBA IS

OIIMCAHMS SBJICHUS 3JIEKTPOJM3a. I[IpUBOIUTH HPUMEpHI
HCTIONIB30BaHMS HIIEKTPOJIH3a.

OOBSACHATH MEXaHM3M 00pa30BaHMs CBOOOJHEIX 3apsI0B B
rasax.

[IpuMeHs T 3HAHUS O CTPOCHUH BELIECTBA JUIS

OIMCAHMS SBJICHUH CaMOCTOSATENBHOTO U
HECaMOCTOSTENIBHOTO Pa3psIoB.

Pacnio3HaBaTh, IPUBOJUTH IIPUMEPHI, TIEPEUHUCIIATD YCIOBHS
BO3HHKHOBEHHMS CAMOCTOSITEJIBHOTO U HECAMOCTOSITEIIBHOTO
ra30BbBIX Pa3psioB, Pa3IMYHBIX THIIOB Fa30BBIX Pa3psIoB.
[IpuBOANTE IPUMEPH! UCIIONB30BAaHMSI TA30BBIX Pa3pPsI0B.
HaxonuTts B uTeparype u HTepHETE HHpOPMALHUIO 1O
3amanHoOl TeMe. [lepepabaThiBaTh, aHATU3UPOBATH U
NPEeCTABIATh HHOOPMAIIHIO B COOTBETCTBHH C
MOCTaBJICHHBIMH 33/1a4aMH.

['OTOBHUTH IPE3CHTALMU H COOOIICHHS 110 H3YYECHHBIM TEMaM.

IToBTOpEenue 54

Mexaunka. OCHOBBI
3JIEKTPOIUHAMUKHU.

[epepabaTbiBaTh, aHATM3UPOBATH U MPEACTABIAT
MH(OPMAIIHIO B COOTBETCTBHH C OCTABJICHHBIMU 3a]a4aMH.
T'0TOBHTH PE3EHTALMN U COOOIICHHUS 110 U3YUYSHHBIM TEMaM.
Paborats B nape, rpynme. CocTaBisTh ypaBHEHUs,
BBIYMCIIATE, UCIIOJIB3YsI COCTABICHHOE YpaBHEHUE,
HEHM3BECTHBIE BeJTMYMHBL. KOHTpOIMPOBATh penieHue 3anad
CaMUM H APYTHMH YYaIIUMHCS

11 kaace (684, 2 4 B HegeM10)

OCcHOBBI JIEKTPOJAMHAMUKH (nponoxenne). 9 4.

MarsuTtHoe 1oJe.
5 4.

Maruutnoe nosie. Uaaykuums
MarHuTHOTO nojsi. Bekrop
MarHuTHOM UHAYKIIMH.

JlelicTBME€ MArHUTHOTO TIOJIS HA
MIPOBOJHUK C TOKOM U JIBHKYIIIYIOCS
3apsHKEHHYIO YacCTHILY.

Cuna Amnepa. Cuna Jlopenna.
[TpaBuiio n€BOM pyKH.

MarsuTHbIE CBOKCTBA BEILIECTBA.

[aBatb onpeneneHue MOHATUNA: MarHUTHOE TI0JI€, HHAYKIUS
MarHMTHOTO T0JIs, BUXPEBOE 10JIe, cuiia Amrepa, cuia
Jlopenua, GpeppoMarueTuk, 1oMeH, Temneparypa Kiopu.
JlaBaTh onpenesneHye eTMHUIBI HHAYKIUH MarHUTHOTO
OJISL.

[lepeuncisiTe OCHOBHBIE CBOMICTBA MArHUTHOTO TOJISL.
N3o0paxkaTh MarHUTHBIC JIMHUH IOCTOSTHHOTO MarHUTA,
TIPSIMOTO MIPOBOJIHUKA C TOKOM, KaTyIIKU C TOKOM.
HabnronaTe B3anMoeiCTBHE KaTyIIKH ¢ TOKOM ¥ MarHuTa,
MarHMTHOM CTPEJIKU U MIPOBOJHUKA C TOKOM, JEHCTBUE
MarHUTHOT'O TOJIA Ha JABWXKYILYIOCS 3apsKEHHYIO YacTHUILy.
dopMyaMpoBaTh 3aKOH AMIepa, Ha3blBaTh IPAHMIIBI €TO
npuMeHuMocTH. OnpeneNnsaTh HanpaBieHUe JUHUN




JlaGopaTropHas padora.
1.M3mepenue cuiibl B3auMOICUCTBUS
MarHuTa 1 KaTylIKu ¢ TOKOM

MHIYKIIMH MAarHUTHOTO TIOJISI C TOMOIIBIO TpaBHiIa
OypaBurKa, HalpaBJICHHUE BEKTOPOB CHIIBI AMIepa U CHJIIbI
Jlopenna ¢ noMoueto npasuia aeBo pyku. [Ipumenars
3aKOH AMIiepa 1 popMyITy AJs BeIYUCIEHUs cuibl JlopeHia
TIpY penIeHny 3a1ad. [lepedncisaTh THITE BEIIECTB 110
MarHATHBIM CBOHCTBaM, Ha3bIBaTh CBOMCTBA 1Ha-, Mapa-, 1
(eppOMarHeTHKOB.

W3mepsTs cuity B3anMOACHCTBHS KaTYIIKU C TOKOM U
MarHuTa.

Paborats B mape npH BHIIOIHEHHH IPAKTHYECKUX 3aJaHHUMH,
B TIape U TPYIIe IpH PEIIeHuH 3aj1ad.

Haxonuts B nmuteparype u uTepHeTe HHGOPMALIIO O
BKJIane Amnepa, JlopeHIa B n3ydeHre MarHUTHOTO TIOJIS,
pycckoro ¢u3nka CToaeToBa B HCCIEIOBaHUE MarHUTHBIX
CBOICTB (heppOMarHeTHKOB, O IIPUMEHEHUH 3aK0Ha AMIiepa,
MIPAaKTHIECKOM HCIIOIB30BaHUH IEHCTBHS MAarHUTHOTO TIOJIS
Ha JBIKYIIMICA 3apsial, 00 YCKOPHTEISX 31eMEHTapHBIX
YaCTHI], O BKJIAJIE POCCHICKUX YUCHBIX B CO3/1aHUE
YCKOpHTENel 371eMEHTapHBIX YacTHII, B TOM YHCIIE B
00BeIMHEHHOM HHCTHTYTE SACPHBIX Hccnenoanuit (OUSIN)
BT. /lyOHe u Ha anponoM komraiinepe B [IEPHe; 06
HCTIONb30BaHUH ()eppOMAarHEeTHKOB, O MarHUTHOM II0JIe
3emun.

['0TOBHTH IpE3CHTAIMU M COOOIIICHHUS 110 M3YYSHHBIM TeMaM

DJICKTPOMArHUTH
ast MHIYKITUS.
44,

SIBjieHUE AIEKTPOMArHUTHOM
WHAYKIUYA. MarHuTHBIN NOTOK.
[IpaBuio Jlenma. 3akon
ANEKTPOMATHUTHON UHIYKLIHMH.
DJIEKTPOMArHuTHOE MOJIE.
IIpakTHueckoe NMPUMEHEHUE 3aKOHA
3JIEKTPOMArHUTHOW MHIYKUIUU
SIBiieHME CAaMOMHIYKIIU Y.
NHIyKTUBHOCTS.

DHeprusi, MarHUTHOTO TOJIsl TOKA.
JlaGoparopHas pabora:
1.HccnenoBanue siBJICHUS
3JIEKTPOMArHUTHOW UHYKLIHH.

[laBaTb onpenieneHue NOHATUI: SBJICHUE JIEKTPOMArHUTHON
HMHIYKIU, MarHUTHBIN 1oToK, DJIC MHAyKIuy,
HUHIYKTUBHOCTb, caMouHIyKIws, DJIC caMOMHIYyKIUH.
Pacnio3HaBath, BOCIPOM3BOUTE, HAOIIOAATD SIBICHHE
IEKTPOMArHUTHOH MHIYKIMH, TIOKa3bIBATh PUIHHHO-
CIICICTBEHHBIE CBSI3H IIPH HAOJIIOICHUH SIBIICHUSL.
HaGmoaTs 11 aHaTU3MPOBATh SKCIIEPUMEHTEL,
JeMOHCTpUpyolKe npasuio JleHna.

PopmynarpoBath npaBuio JIeHa, 3aK0H 31eKTPOMarHUTHON
HHYKIMH, Ha3bIBaTh TPAHHUIIEI €TO IIPUMEHUMOCTH.
HccnenoBath SBICHUE IEKTPOMATHUTHOH MHIYKIINH.
Paborats B mape u Ipymiie IpH BEITOTHEHUH

NIPAKTUYECKUX 3aJaHUH, IIaHUPOBATh SKCIIEPHUMEHT.
[lepeunciaTh IpUMepsl UCIIOIb30BAHMS SBICHUS
JIEKTPOMArHUTHOM WHIYKIHN.

Pacrio3HaBath, BOCIIPOM3BOUTE, HAOIIOATE SIBJICHHE
CaMOMHJYKIIMH, TIOKa3bIBATh IPUINHHO-CIEACTBEHHEIE
CBSI3H IIPH HAOIIOICHUN SIBIICHUSL.

@DopMynHpoBaTh 3aKOH CAMOMHAYKINH, HA3bIBATh IPAHUIIBI
€r0 IPHMEHUMOCTH.

IIpoBOAUTE aHANOTHIO MEXy CAMOMHIYKIMEH U
HUHEPTHOCTBIO.

OmnpenensaTh 3aBUCUMOCTb MHAYKTUBHOCTU KaTyIIKHU OT €&
JUTHHBI ¥ TUIOIIAIH BUTKOB.

OmnpenensaTh B KOHKPETHON CUTYyallUl 3HaU€HUs MarHUTHOTO
noroka, DJIC nanykuun, 31C caMOMHIYKITUH,
HMHIyKTHBHOCTb.

Haxomuts B muteparype u MHTEpHETE HH(pOpMaLUio 00
HCTOPHH OTKPBITUS SIBICHUS SJIEKTPOMATHATHON MHIYKINH,
0 BKJIaJIe B M3YUSHHUE ITOTO SIBICHUS POCCHICKOT0 (u3mKa O.
X. Jlenna, 0 60pb0e ¢ MPOSBICHUSIMU 3JICKTPOMArHUTHOM
MHJIYKLIUY U €€ UCIIOIb30BaHUH B IIPOMBIIICHHOCTH.
['0TOBHTH NPE3EHTAIIMN M COOOIICHHUS 110 N3YISHHBIM TEMaM.

KoJse0anusa v BoJiHbI. 17 4.

Mexannueckue
KoJieOaHus 3 4.

Mexanuueckue KonebaHus.
CBo0Oo1HBIE KOJIEOaHNS.
MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKU. [IpeBparnienus sHepruun
pU KoJIeOaHusAX. AMIUTUTY/A,
MepHoI, 4acToTa, aza KoJIeOaHUH.
BrinyxieHHbIe KOJeOaHMs,
pEe30HaHC.

JlaBaTh onpejielicHue MOHATHIA: KoJleOaHus, KojeOareibHast
CHCTEMa, MEXaHMIECKUE KOJIEOaH s, FapPMOHUYECKHIE
KoJiebaHus1, CBOOOIHBIC KOIeOaH s, 3aTyXarolye
KostebaHusl, BBIHYKICHHbIC KOJEOaHHsI, PE30HAHC,
CMeIIEHUE, aMILTUTY /14, TIEPHO/I, YaCTOTa, COOCTBEHHASI
JacToTa, (asa.

HasbiBath ycIIOBHs BO3HUKHOBEHHS KoyieGanuit. [IpuBoIuThH
MPUMEPHI KOJIe0aTETbHBIX CHCTEM.

OnuchIBaTh MOJIENH IIPYKHUHHBIA MasTHUKY,
«MaTeMaTHIECKUN MasiTHHAKY.

nepqu/ICHﬂTb BUbI Kone6aTean0r0 JBHXKXCHMUS, UX




JlaGoparopHas padora:
1.Onpenenenuie yckopeHus
CBOOOAHOIO MaJACHUSI IPU TOMOIIU
MasITHUKA.

2.1TpoBepka rumnotesbl: npu
3aTyXaHUH KOJeOaHUH aMILTUTY/Aa
00paTHO IPOMOPIMOHATIEHA
BpPEMEHH.

CBOMCTBa.

Pacnio3naBath, BOCIPOM3BOIUTE, HAOIIOIATh
rapMOHHYECKHe KojeOaHus, CBOOOJHbIE KoeOaHus,
3aTyXarolye KoieOaHus, BHIHYKACHHbIE KOJIeOaHMUs,
pE30HaHC.

[Nepeuncisats ciocoOs! nomydeHust CBOOOIHBIX 1
BEIHY)KJICHHBIX MEXaHUUECKNX KOJIeOaHHH.

CocTaBIsITh ypaBHEHHE MEXaHNIECKHUX KOJIeOaHHH,
3aMHCHIBATh €ro pemieHus. OnpenensiTs 0 ypaBHEHUIO
K0JIe0aTeIbHOTO JBIKCHUS ITapaMeTphl KoJIeOaHuH.
IpencraBiniaths rpadhUuecKy 3aBHCHMOCTh CMEIICHHS OT
BPEMEHH IPH KOJIeOaHUAX MAaTEMAaTUIECKOTO U MPYXUHHOTO
MasTHHKOB. OmpesiersTh 1Mo rpaduKy XapakTepHCTHKA
KoJIeOaHUH: aMIUTUTYY, TIEPUO U YacTOTy.

BEIMHCIIATE B KOHKPETHOH CHTYallny 3HaYCHUS Ieproaa
KoJieOaHUi MaTeMaTHIECKOTO ¥ PY)KHUHHOTO MasiTHUKOB,
SHEPIUU MasTHUKA.

OOBACHATH MPEBPALICHUS SHEPTUH MTPU KOJIEOaHUAX
MaTeMaTHIEeCKOr0 MasTHHUKA U TPy3a Ha MPY>KUHE.
Paborats B mapax u rpymme npu peleHu 3agad u
BBINIOJTHEHUH IIPAKTHUECKUX 3aJaHUH, HCCIeI0BaHHH,
TUTAaHUPOBATh SKCHEPHMEHT.

Bectu quckyccuto Ha TeMy «PoJb pe3oHaHCa B TEXHHUKE H
OBITY»

HaxoauTs B nuTEpaType U HHTEpHETE HHPOpPMALIIO 00
HCTIONIb30BAaHUU MEXaHMUYECKUX KoebaHuid B mproOopax
Te0JIOropa3BeKH, Jacax, Kauelsix, JPYrux ycTpoiicTax, 00
HCTIONb30BAaHUY B TEXHHUKE U MYy3BIKE pE30HAHCa B 0 OOpbOe
C HUM.

T'oTOBHTH PE3EHTAIMN U COOOIICHHUS 110 U3YISHHBIM TEMaM.
Pemars 3anaun.

KonTponnposath perieHne 3a1a4 caMuM U IpYTHMHU
YYaIIMHUCSL.

DNEeKTPOMarHuTH
ple KoJIeOaHusl.
64,

DNeKTpOMarHUTHBIE KOJIeOaHMsl.
KonebarenbHblit KOHTYP.
CBOOOIHBIE PTIEKTPOMArHUTHBIE
KOJIeOaHusI.

IlepemMeHHBIN TOK.

[JaBaTb onpeneneHe NOHATUIN: JIEKTPOMarHuTHbIE
KoyeOaHus, KoJeOaTenbHBI KOHTYP, CBOOOIHBIE
JNEKTPOMATrHUTHBIE KOJIeOaH!sI, BEIHYKICHHbIC
JIEKTPOMAarHUTHBIE KOJIeOaH s, TepeMEHHBII
NIEKTPUIECKHH TOK, aKTUBHOE CONIPOTUBIICHUE,
JeHCTBYIOIIee 3HAYCHHUE CHITBI TOKA, ISHCTBYOIIee
3HAUCHUE HalpsDKEHHs, TpaHchopmatop, KoddduuneHTt
TpaHCOpMAIHH.

H3zobpaxats cxeMy KoyiebaTeIbHOTO KOHTYpa M ONUCHIBATH
TIPUHIIHII €TO PaOOTHI.

Pacmio3naBath, BOCIPOM3BOINUT, HAOIIOIATh

CBOOO/THBIE 2JIEKTPOMArHUTHBIE KoJieOaHust. AHAIM3UPOBATh
NpeBpalIeHNs SJHEPTUH B KOJIeOaTeIbHOM KOHTYPE TIPH
NIEKTPOMAarHUTHBIX Kosiebanusx. [IpeacTaBisaTh B Busie
rpaduKoB 3aBUCHUMOCTB 3JIEKTPHUUECKOTO 3apsijia, CHIIbI TOKa
Y HaNpsDKEHHs. OT BPEMEHH TIPH CBOOOHBIX
9JIEKTPOMArHUTHBIX KoJeOaHusX. OnpenensiTs mo rpaguky
KoNeOaHMH XapaKTePUCTHKH: aMILUTHTYy, TEPUOT U
4gacToTy. 3anuceBaTh hopmyiy TomcoHa. BeraucusTs ¢
noMoteio popmyisl ToMcOHa EPHOA B 9aCTOTY
CBOOOJTHBIX AJIEKTPOMArHUTHBIX KOJIeOaHUI.

OrmnpenensiTe NepHo/l, 4acTOTy, aMIUIUTYLy KojeOaHHuH B
KOHKPETHBIX CHTyauusix. OOBSICHATH MPUHINIT TOJTyYEeHHS
MePEMEHHOT0 TOKa, YCTPOWCTBO I'eHepaTopa MepeMeHHOTO
TOKA.

Ha3biBaTh 0COOEHHOCTH MEPEMEHHOTO IEKTPHIECKOTO TOKA
Ha y4JacTKe IIeMH C Pe3UCTOPOM. 3armuchiBaTh 3akoH OMa Juist
IL[eTIN TIePEeMEHHOT0 Toka. HaXxoanTh 3HaYeHHs CHIIBI TOKA,
Hanps>KCHUs1, aKTUBHOI'O CONPOTUBIICHUA LECIIHA
MNEPEMEHHOTO TOKAa B KOHKPETHBIX CUTYallUAX. Brruuciars
3HA4YCHHS MOIIIHOCTH, Bbmenmomeﬁm B €M1 IEPEMEHHOTO
TOKa, JICHCTBYIOIIKE 3HAYCHUS TOKA U HAIPSKESHUSL.
OmnmceIBaTh YCTPOICTBO, MPUHITHI ISUCTBUS 1

npuMeHeHne TpaHcopmaTopa. HaxoanTs B muTeparype u
HHTepHeTe HH(OPMAIINIO TOTyISHUH, TTepeade u
HCTIONb30BaHMUH ITEPEMEHHOT0 TOKa, 00 HCTOPHH

CO3/IaHHsl M MPHMEHEHUH TpaHC(OpMaTOPOB, HAa3bIBATh




OCHOBHBIX ITOTpeduTeNei! anekTpo3neprun. Bectu
JHCKYCCHUIO O MOJIb3€ U BPEJIE HIIEKTPOCTAHIHH,
apryMeHTHPOBATh CBOIO MO3HIHUIO, YMETh BBICIYIINBATH
MHEHHE JIPYTUX yJaCTHUKOB.

['0TOBHTH IIPE3CHTAIMN M COOOIICHHUS 10 N3YICHHBIM TEMaM.

Mexannueckue
BOJIHEI.

3 4.

MexaHn4YeCKHe BOJIHBI.
[Toriepeunsle U IPOAOIIBbHBIE
BOJIHBI. DHEPI'Us BOJHBL. 3BYKOBbIE
BOJIHBI.

JlaBaTh omnpenesieHye IOHATUN: MeXaHUUYeCKas BOJIHA,
NoInepeyHas BOJIHA, IPOI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI,
JUTHHA BOJIHBI, 3BYKOBasl BOJTHA, TPOMKOCTb 3BYKa, BEICOTA
TOHa, TeMOp, OTpaXkeHHe, IPEIOMIIEHHE, MOTJIOIIEHNUE,
HHTepGHEPEHIINS, MEXaHMIECKUX BOJH, KOT€PEHTHBIE
HCTOYHHKH, CTOSAYAs BOJIHA, aKyCTUIECKUI pe30HaHC,
IJIOCKONOJISIpU30BaHHas BoaHa. [lepednciaTs cBolicTBa
MEXaHUYECKHUX BOJIH.

Pacrio3HaBath, BOCIIPOM3BOUTE, HAOIIONAT

MEXaHUYECKHE BOJIHBL, MONEPEYHbIEC BOIHBL, IPOJIOIbHbIE
BOJIHBI, OTPaKEHUE, IIPEIOMIICHUE, IOIJIOLICHUE,
HHTEPHEPEHIINIO, MEXAHHUECKUX BOJIH.

Has3biBaTh XapakTepUCTUKH BOJH: CKOPOCTb, YaCTOTA, JJIMHA
BOJIHBI, Pa3HOCTH (a3.

OmnpenensTe B KOHKPETHBIX CUTYALUAX CKOPOCTH, YAaCTOTHI,
JUTHHBI BOJIHEI, Pa3HOCTH (ha3 BOJIH.

HaxoauTs B uTEpaType M HHTEpHETE HHPOPMALIHUIO O
B030Y)XJCHHH, Ilepeade ¥ UCTIOIb30BaHIH 3BYKOBBIX BOJIH,
00 HCIIOJIb30BaHIH PE30HAHCA 3BYKOBBIX BOJH B MY3bIKE
TEXHUKE.

Bectu auckyccuio o noib3e ¥ Bpeie BO3AEUCTBUS Ha
YeJ0BeKa 3BYKOBBIX BOJIH, apIyMEHTHPOBATh CBOIO
TIO3HIIHIO, YMETh BBICTYIIMBATh MHEHHE IPYTUX YIaCTHHKOB.
['0TOBHTH IPE3CHTAIMN ¥ COOOIICHHMS 110 M3YYSHHBIM TeMaM

DNeKTpOMarHuTH
bI€ BOJIHBI.
Su.

ONEeKTpOMarHUTHbHIE BOJIHBI, IOJE.
BuxpeBoe anekTpuueckoe noie.
Jlnana3oHbl 3J1I€KTPOMAarHUTHBIX
U3IY4YEHUH U UX MPAKTUYECKOE
IIPUMEHEHHUE.

JlaBaTh ompenesicHe MOHITHI: 3IEKTPOMArHUTHOE TTOJIC,
BHUXPEBOE IEKTPUICCKOE TI0JIE, SJICKTPOMATHUTHBIC BOJIHBI,
CKOPOCTh BOJIHBI, [UTHHA BOJHBL, (pa3a BOIHBI, OTPa)KCHHE,
MpeJIoOMIICHHE, MTOTJIONICHNE, HHTEep(epeHIH, AUPPaKIHIL,
MOTIEPEYHOCTD, MOJSAPHU3ALMS IIEKTPOMATHUTHBIX BOJIH,
PamHoCBs3b, PAJHUOOKALIHS.

OOBSCHATH B3aUMOCBSI3b [IEPEMEHHBIX IJEKTPHIECKOTO H
MarHUTHOTO ToJIel. PUcoBaTh cxeMy pacnpoCcTpaHEeHUs
3JIEKTPOMATHUTHOM BOJTHBI. [lepednciiath cBOWCTBa U
XapaKTEPHUCTHKH AJICKTPOMArHUTHBIX BOJIH. Pacrio3HaBars,
HaOJFOIaTh DJICKTPOMATHUTHBIC BOJHBI, U3Ty4CHUE, TPUEM,
OTpakeHue, MPeIOMIIeHHE, OTIOIICHHE, HHTEP()EPEHIHIO,
I PAKIHIO M TIOJISPU3AMUIO IICKTPOMATHUTHBIX BOJIH.
BBIYHCIATD B KOHKPETHBIX CHTYAIMSIX 3HAYCHHS
XapaKTePHUCTUK BOJH: CKOPOCTH, YACTOTHI, JJIHHBI BOJIHBL,
pazHoctu ¢a3. Mccaenosarh CBONCTBA 3CKTPOMArHUTHBIX
BOJIH C TIOMOIIIBI0 MOOMIBHOTO Tenedona. HaspiBaTh 1
OTHUCHIBATH COBPEMEHHBIC CPENICTBA CBSI3U. BhIIensITh poib
A. C. TlonoBa B u3yueHUH JIEKTPOMArHUTHBIE BOJIH U
CO3/IaHHUH PaHOCBSI3H.

OTHOCHTBCS C yBOKEHHEM K YYEHBIM U MX OTKPBITHSM,
000CHOBBIBATH B&XKHOCTH OTKPBITHS JIEKTPOMArHUTHBIX
BOJIH JIJISI PA3BUTHSI HAYKH.

Haxomute B muteparype u MuTepHeTe HHBOPMAITHIO,
MO3BOJISIONIYIO OTBETUTH Ha MOCTABJICHHBIC BOIIPOCHI 10
TeME.

PaboTats B mape u rpyIre Ipu pelicHuH 3a1a4 1
BBITIOJTHCHUH TIPAKTUYESCKUX 3aJaHUI.

BecTu QUCKYCCHIO O MOJIb3€ M BPE/Ie UCIIOIb30BAHHS
YeJIOBEKOM 3JIEKTPOMArHUTHBIX BOJIH,

apryMEHTHPOBAThH CBOIO TIO3HIUIO, YMETH BBICIYIIUBATH
MHCHUC leyFI/IX yqaCTHI/IKOB.

rOTOBI/ITb npeseHTauI/m u COO6LLICHI/I$[ 1o I/ISy'-[eHHbIM TEMaM.

Onrtuka. 15

Y.

CBeTOBBIE BOJTHEI.
I'eomeTpuueckas
M BOJIHOBAs
onThka. 12 4.

I'eomerpuueckas onrTuka.
[IpsamonuHEHOE pacIpOCTpaHEHNE
CBETa B OJHOPOJHOMU cpejie.
BaKOHI)I OTpaXCHUS U IMPCITOMIICHHUA

JlaBaTh ompeJencHue IOHATUI: CBET, TeOMETpUYECKast
OITHKA, CBETOBOH Jy4, CKOPOCTb CBETA, OTPa’KEHHE CBETA,
NPEIOMIIEHHE CBETA, MOJIHOE OTPAKEHUE CBETA, YT O
MaZieHus, YroJl OTPaKE€HUs, YroJl IPEIOMIICHUS,
OTHOCHTEJIbHBIH MOKa3aTeb IPETOMIICHUS, aOCOTIOTHBIN
HOKa3aTellb IPEIOMIICHHS, JIMH33, (OKYCHOE paccTOsIHUE




ceera. [loniHOE OTpaxeHue.
OnTuueckue npruOOpHI.

BonHoBBIE cBOMCTBaA CBETA.
Ckopoctb cBeta. UnTepdepenius
cBeta. KorepeHTHOCTD

BonH. Jludpakius ceera.
[Tonsipuzanus ceera. Jucnepcus
cBera. [IpakTuueckoe npuMeHeHue
3IEKTPOMArHUTHBIX U3ITyYEHHI.
JlabopaTopHble padoThbI:

1. Onpenenenue nokazaTens
MIPEJIOMJICHUS CPEJIbI.

2. U3mepenue GpoxycHOro
paccTosHUs COOMpAIOIIEH JTMH3HL.
3. OnpenenceHue JJIMHBI CBETOBOU
BOJIHBL.

4. UccnenoBanue 3aBUCUMOCTH

5.IIpoBepka runores:

VYroun npenomieHus

[Ipsimo nipornopLiMoOHaNEH yrity
nasieHusl.

yrijia nmpeJaIoMJICHUA OT yrjia maJgcHus.

JIMH3BI, ONITUYECKAask CUJIA JIMH3BI, IUCTIEPCHS CBETA,
uHTepQepeHuns cBera, AuppaKuus cBera, AuppaKInOHHASL
peléTKa, NoIspU3aLus CBETA, ECTECTBEHHBIN CBET,
IIOCKOTIONAPU30BAHHBIN CBET.

OmmceIBaTh METOABI U3MEPEHHSI CKOPOCTH CBETA.
[epeuncisaTh CBOMCTBa CBETOBBIX BOJH. PacriozHaBaTs,
BOCIIPOU3BOJINTH, HAOIIOAATh PACIIPOCTPAHEHHE CBETOBBIX
BOJIH, OTPa)KCHHE,

NPEJIOMIICHHE, IIOIJIOLICHUE, AUCHEPCHIO, MHTEp(EpeHIHIO,
JU(GPAKIMIO U TONISPU3ALUIO CBETOBBIX BOJH.
dopmynupoBaTh npuHIMI [1oiireHca. 3akOHbBI OTpaXKeHUS U
MIPEIOMIICHHUS] CBETA, TPAHHULIBI HX MPUMEHUMOCTH.

CtpouTs X0 JTy4a B INIOCKONIapaUICIIbHON IUIACTHHE,
TPEYToJbHON NpHu3Me, TOBOPOTHOH TIPH3ME,
o0opaunBaroIieil Ipu3Me, TOHKOU JIMH3E.

CtponTs m300pakeHne peMeTa B INTOCKOM 3epKaie, B
TOHKOI1 JIMH3e.

IepeuncnsaTs BUBI TUH3, UX OCHOBHBIE XapaKTEPUCTUKH -
OINITUYECKUH LIEHTP, INIaBHAasl ONITHYECKas OCh, (POKYC,
OINITHYECKas CHIIA.

OmpenensiTs B KOHKPETHOM CUTyallny 3HAUCHHUS yrila
TIaJICHUs], yTiIa OTPasKeHNsI, YTJIa IPEIOMIICHHS,
OTHOCHTEJIBHOTO NOKa3aTelsl MPesIOMICHNUS, aOCOIMIOTHOTO
TI0Ka3aTels [PEeIOMIICHHUs], CKOPOCTH CBETa B Cpele,
(hOKYCHOTO PacCTOSTHHUS, ONITHIECKOH CHIIBI JINH3HI,
YBEINYEHHUS JIMH3BI IepHUOAa TU(GPAKIHOHHON PEIIETKH,
TIOJIO’KEHUH MHTEP(PEPEHINOHHBIX U JU(PAKIIMOHHBIX
MaKCUMyMOB ¥ MHHUMYMOB.

3anmceIBaTh (HOPMYITY TOHKOH JIMH3BI, PACCUUTHIBATH B
KOHKPETHBIX CHTYalUsIX C €€ TIOMOIIbIO HEN3BECTHBIE
BEJINYHHBL

OOBACHATH MPUHIMIT KOPPEKIHN 3PSHUS C TIOMOIIBI0 0YKOB.
DKCIIepUMEHTAIBHO ONPEAEISATh NOKa3aTelb MPEIOMIICHUS
cpenabl, (OKyCHOE pacCTOSHUE COOMPArOLIeH 1
pacceuBarolel IMH3, JIMHY CBETOBOM BOJIHBI € TOMOILBIO
IU(QPaKIIMOHHON PEIIETKH.

HccnenoBath 3aBHCHMOCTB yIila MPEIOMIICHUS OT YIiIa
TIaJICHUsI, 3aBUCHMOCTb PACCTOSIHUS OT JIMH3BI J10
N300paKeHUSI OT PACCTOSIHUS OT JIMH3BI 10 TIPeIMeTa.
[IpoBepsTh THIOTE3BI: YTOJ PEIOMIICHUS
NPSIMOTIPOTIOPIIMOHAJICH YTIIy MaJISHUs] U KOHCTPYyHUPOBaTh
MOJIENH TeJIECKOTIA /M MHKPOCKOTIA.

Paborats B mape u rpymIe mpu BBITIOIHEHHN
MIPAaKTUIECKUX 33/IaHNi, BBIABIDKSHUH THIIOTE3, pa3paboTKe
METOJIOB NIPOBEPKH rUrnore3., Haxoauts B mureparype u
WurepHere nundopmanmio o 6uorpadusx 1. HerotoHa,

X. I'otirenca, T. FOnra, ®@. ®penens, o6 MX HaydHBIX
paboTax, 0 3HAUSHUH UX PabOT AJIsl COBPEMEHHOW HayKH.
Bricka3bIBaTh CBOE MHEHHE O 3HAYEHHU HAYYHBIX OTKPBITHI
u pabot no ontrke U. Hetotona, X. ['toiirenca, T. FOwra,
O. ®peners.

Bocnpuanmats, aHanmM3upOBaTh, NepepadaTsBaTh U
MIPeABSBIATH HH(POPMAIHIO B COOTBETCTBUH C
TIOCTaBJICHHBIMU 33/1a4aMHy.

BhIIenTh OCHOBHBIE ITOJIOXKEHUS KOPIYCKYJISIPHOH ¥
BOJIHOBOW TeOpHii cBeTa. Y4acTBOBATh B 0OCYKICHHU ITHX
TEOPUii M COBPEMEHHBIX B3IJIJ0B HA MIPUPOJLY CBETA.
['0TOBHTH IPE3CHTAIIMN ¥ COOOIICHHUS 110 M3YYSHHBIM TEMaM.

N3nydyenue u
CHEKTPBI
3u.

Bunapel uznyyenuii. Mcrounnku
ceera. CriekTpsl. CrieKTpaJIbHBIN
aHaIu3.

TermoBoe u3nyyeHue.

[[Ixana 3neKTPOMarHUTHBIX BOJIH.
Hab6nronenue cnekTpos.

JlaBaTh onpeneneHue NOHATUN: TEIUIOBOE U3Iy4EHHE,
JJIEKTPOJIIOMUHECLICHINSA, KaTOA0IOMUHECLICHIINY,
XEMIJTIOMIHECTISHINS, (POTOIOMUHECIeHIHL. [lepednciaTs
BUJIBI CLICKTPOB. Pacno3HaBate, HabIIOAaTh CILUIOIHOM
CHEKTP, JINHENYaThIi CIIEKTP, MOJ0CATBIN CIIEKTP, CIIEKTP
U3Iy4YEeHMs U TorIoleHus. [lepeuncisate Buabl
3JIeKTPOMArHUTHBIX U3JydeHUH, UX HICTOYHUKHU, CBOMCTBA,
npuMeHeHHe. crnonbp30BaTh IIKalLy 31€KTPOMArHUTHBIX
BoiH. CpaBHHMBAaTh CBOMCTBA JIEKTPOMATHUTHBIX BOJIH
Pa3sHbIX AUAIIa30HOB

OcCHOBBI CIENUAJIBLHON TEOPUH OTHOCUTEJIBHOCTH. 3 Y.




OCHOBEI
crernuaibHOM
TEOpUH
OTHOCHTCIBLHOCTHU
(cro) 3.

IToctynatet CTO: M”HBapUAHTHOCTH
MOJYJISl CKOPOCTH CBETA B BaKyyMe,
MIPUHITAIT OTHOCUTEILHOCTH
OUHIITEHHA.

CBs13b MacChl U SHEPTHH CBOOOTHOM
4acTULbl. DHEPIUsl TOKOSI.

JlaBaTh onpeneneHue MOHATUH: cOOBITHE, IOCTYIAT,
cOOCTBEHHAs MHEpLUAJIbHAS CUCTEMa O0TcuéTa, cCOOCTBEHHOE
BpeMs, COOCTBEHHasl JUIMHA TeNla, Macca MOKOs, HHBapUaHT,
SHEPIHs MOKOSI.

Dopmymuposats nocrynatsl CTO. dopmynupoBats
BbIBOJIBI U3 moctynaToB CTO.

®opmymuposats nocrynatst CTO.

®opmMynpoBaTh BbIBOIBI U3 ocTynatos CTO.
AnHanm3upoBaTh GopMyiTy penITUBUCTCKOTO 3aKOHA
CIIOXKEHHMSI CKOPOCTell. 3annChIBaTh BBIPAKEHUE IJISI SHEPTUU
MOKOSI YaCTHIIBI

W3naraTe cyTh NpUHLUIA COOTBETCTBHSI.

HaxomunTts B nmuTeparype u HTEpHETE HHpOPMALUIO O
Teopun dupa, 06 IKCIIEPIMEHTAX, KOTOPbIE TIPHBEITH K
cozmarnto CTO, 00 OTHOCUTENEHOCTH PACCTOSHUS U
MIPOMEKYTKOB BpeMeHH, o Ororpaduu A. DifHIITeHHA.
Bricka3biBath cBoE MHeHHE 0 3HaueHHH CTO nms
COBPEMEHHOM HAYKU.

['oTOBUTH IPE3EHTAMU U COOOIIEHHUS 10 H3YUYEHHBIM TEMaM.

KBanroBasi puzu

Ka 17 4.

CBETOBBIE
KBAaHTEL.
54,

I'mnores3a Ilnanka o KkBaHTax.
dotorpdekt. DoToH.

YpaBHenue A. DUHTIITEHHA IS
dororddekra. KopnyckynspHo-
BOJIHOBOM, nyanu3M. [laBieHune
csera. OnblTel [1. H. JIeOenesa u
C. U. BaBunosa. CooTHOIIIEHHE
HeonpenenéuHocTeit [elizenOepra.

JlaBate onpeneneHue MOHATHIL: HOTOd(PdEKT, KBAHT, TOK
HAaCBIIIEHN, 3aiepKHBaoIIee HalpsDKeHUe, paboTa BHIXOA,
KpacHas rpanuna Gortosddekra.

Pacrio3naBath, HabmrOAaTh siBIeHKHE QoTod(deKTa.
OmnuceiBaTh onbITE CTONETOBA.

®dopmynupoBaTh rumnore3y Ilmanka o kBaHTax, 3aKOHBI
¢dororddexra. AHaNMU3UPOBATH 3aKOHBI HOTOIDPEKTA.
3anuchIBaTh M COCTABIATH B KOHKPETHBIX CUTYAIUAX
ypaBHeHHe DifHIuTelHa 11 poTod(hPeKTa 1 HaXOJUTh C €ro
TIOMOIIIBI0 HEN3BECTHBIC BEJIMYNHEIL.

BEIMHCIIATE B KOHKPETHBIX CUTYaIMsIX 3HAYCHHS
MaKCHMaJIbHOH KHHETHYECKON SHEPTHH (POTOIIIEKTPOHOB,
CKOpOCTH (POTOIIEKTPOHOB, Pa0OTHI BBIXOJaA, 3aMUPAIOIICTO
HaINpsDKEHHS, YaCTOTHI U JUTHHBI BOJHBI, COOTBETCTBYIOIMINX
KpacHOW rpanuie Gotodrddexra.

[IpuBoauTH IpUMEPH UCIONB30BaHUSA PoTOdIPPEKTa.
OOBSCHATH CYTh KOPITyCKYJISIPHO-BOJIHOBOTO JTyall3Ma.
OmmceiBaTh ONBITH JIeGeneBa o N3MepeHHIO TaBIeHUS
CBeTa U OIBITH BaBmiioBa 1o onruke.

DopMyIMpOBaTh COOTHOLLICHHUE HEONpeAeIEHHOCTEN
Iefizenbepra u 00BsACHATE €ro cyTh. HaxoauTs B muTeparype
¥ HHTepHeTe nHpopManuio o padorax CroneToBa,
JleGeneBa, BaBuioBa. BeInensaTs poib pOCCHHCKIX YIEHBIX
B FICCIICIOBAHNH CBOIICTB cBeTa. [IpHBOIUTE MpUMephI
OMOJIOTMUECKOTO ¥ XUMUYECKOT0 AeHcTBHS cBeTa. [ 0TOBUTH
NPE3eHTALMH M COOOIEHHS 110 N3YYEHHBIM TeMaM.

ATomHast puzuka
3u.

Omneitet Pezepdopna. [nanerapuas
MO/IeJIb CTPOCHUS aTOMA.
OO0bsicHeHHEe TUHENYATOTO
CIIEKTpa BOAOPO/a HA OCHOBE
KBaHTOBBIX MOCTYNaToB bopa.
JlabopaTopnasi padora:

1. HaOmrogeHue CIUIONIHOIO U
JUHENYaTOro CeKTPOB.

JlaBaTh onpenesneHue MOHATUI: aTOMHOE SO,
SHEPreTUYeCKUl YpOBEHb, SHEPT U MOHU3ALIUH.
OmnuceiBaTh onBITH Pezepdopra.

OmmceIBaTh ¥ CPaBHUBATH MOJIENH aToMa ToMcoHa 1
Pesepdopna.

PaccmarpuBarts, Hccie[0BaTh U OMHICHIBATh

JIMHENHYaThle CIIEKTPHI,

®dopmynrpoBaTh KBaHTOBBIE TTOCTYIAThl bopa. OOBsICHATD
JIMHEWYaThIe CIIEKTPBI aTOMa BOAOPO/ia HA OCHOBE
KBaHTOBBIX IOCTYNaTOB bopa.

PaccunThIBaTh B KOHKPETHOI CHTYaIlMH YacTOTy U JUTHHY
BOJIHBI HCITyCKaeMOro ()OTOHA IPY MEPEXO/ie aToMa U3
OJTHOTO CTAalMOHAPHOTO COCTOSIHHSA B IPYroe, SHEPTHIO
HoHM3aIuy aroMa. HaxoauTs B mutepatype W HHTEpHETE
cBesieHUs 0 (akTax, MOITBEPIKAAIOIINX CII0KHOE CTPOCHHE
aroma, 0 paboTax y4EHBIX 10 CO3aHUIO MOJEIN CTPOCHHS
aToMa O IIPUMEHEHHH JIa3epOB B HayKe, MEUIIIHE,
HPOMBIIIUICHHOCTH, OBITY.

BoiaensaTs posib pOCCUMCKHUX YUEHBIX B CO3JIAaHUH U
HCTIONb30BAHHH JIA3€POB.

['0TOBHTH Ipe3eHTAIMN K COOOIICHHUS 110 N3YISCHHBIM TEMaM

duzuka

CocraB ¥ CTpOEHHE aTOMHOTO SI/Ipa.

JlaBaTh onpeneneHus NOHATHHA: MacCOBOE YUCIIO, HYKJIOHBI,
sZICPHBIC CHJIBL, Ie(eKT Macc, DHEPTHs CBA3HU, Y/elbHas




aTOMHOTO sijIpa
7 4.

N3oronwl. Anepubie cuibl. Jledext
MaccChl ¥ SHEPTUsl CBSI3U spa.
PagnoakTtuBHOCTE. BHabl
paZl0aKTUBHBIX ITPEBPALCHUM
ATOMHBIX sAJIEP.

3aKOH paJMOaKTUBHOIO pacmaja.
Metopl HaOMIOIEHUS U
pPErUCTpaLMK 3IEMEHTAPHBIX YACTHLI.
SnepHble peakuuu, peakuuu
Jenenns u cuHresa. LlenHas
peakuus AeJaeHus aiep.
TepmosiepHbIil CUHTES.
[IpumeHeHue siAepHON SHEPTUH.
JlabopaTopnasi paGora:
1.Onpenenenue umnysibca u
SHEPTUM YACTHULBI TPU JBUKEHUU B
MarHUTHOM MoJje (o
dororpadusim)

SHEPIrHsl CBSI3U aTOMHBIX s7ep. PagnoakTuBHOCT

HepHoJ MoTypaciaa, UCKyCCTBEHHAs! paJHOaKTHBHOCTb,
SIIEPHBIE PEAKIIMH, SHEPreTUUECKUI BBIXO[ SIIEPHOM
peakiu, IenHas saepHas peakuusi, KodpduuueHt
Ppa3MHOXKEHHSI HEHTPOHOB, KPUTHYECKAst

Macca, peaKkTOpPhI - Pa3MHOXKUTEIH, TEePMOsIJIEpHas peaKIys.
CpaBHUBaTh CBOIICTBA MPOTOHA U HEUTpOoHA. ONUCHIBATh
NIPOTOHHO-HEUTPOHHYIO MOJENb siapa. OnpenernsaTs cocTaB
SIIEP PA3IMIHBIX JIEMEHTOB C TIOMOIIBIO TAOIHIIBI
MenneneeBa. M300pakaTh U YUTATh CXEMBI aTOMOB.
CpaBHMBATh CHITY 3JIEKTPUUECKOTO OTTAIKUBAHUS IPOTOHOB
U CUITy CBSI3M HYKJIOHOB B SIZIpE.

BerauciaTh gedekt Mace, SHEPTHIO CBA3U U YACIBHYIO
SHEPTHIO CBS3U KOHKPETHBIX aTOMHBIX siiep. AHAIU3HPOBATh
CBSI3b YAENBEHOIH YHEPTHH CBSI3U C YCTOHIMBOCTBIO SIIEP.
[NepeuncsaTh BUIBI paJHOAKTHBHOTO pacianga aTOMHBIX
simep. CpaBHUBATH CBOMCTBA anb(da-, beTa- 1 raMma-
HU3ITy4EHUH.

3anuceIBaTh, OOBACHATH 3aKOH PAJIMOAKTUBHOTO pacmasa,
yKa3bIBaTh TPAHHIBl €r0 NpUMeHUMocTH. OnpenensiTs B
KOHKPETHBIX CHTYaIHsIX YUCIO HepacHaBIINXCs sSAep, YUCIIO
pacmaBIImxcs saep, MepHos IMojypachasa.

3amuceIBaTh sJiepHbIe peakiui. OnpenensTh NPOIyKThl
SZIPHBIX peakLid. PaccunThIBATh SHEPIrHYSCKHH BBIXOL
STICPHBIX PEaKIIIH.

OmnuceIBaTh MEXaHU3MBI ISNICHUS Aep U LEHOH SAepHOI
peakin. CpaBHHUBATS SICPHbIE U TEPMOSIEPHBIE PEAKIUU
y4JacTBOBATh B 00CYXICHUH IPEUMYILECTB U HEOCTATKOB
SIIEPHON DHEPreTHKHU

HaxoauTs B MTEpaType U HHTEPHETE CBEACHHS 00
OTKPBITHH IIPOTOHA, HEUTPOHA, PaJHOAKTHBHOCTH, O
TIOJTYYSHUH ¥ UCTIONB30BaHUN PAIIOAKTHBHBIX H30TOIIOB
HOBBIX XUMHUYECKHX DJIEMEHTOB.

BoiaensaTs posib pOCCUMCKUX YUEHBIX B UCCIEAOBAHUIX
aTOMHOTO 5IIpa, OTKPBITHH CIIOHTAHHOTO JIETICHUS SiIep
ypaHa, pa3BUTHU SJEPHON SHEPTETUKH, CO3IaHUH HOBBIX
130TonoB B DAAA (OObeIMHEHHBIN HHCTUTYT SACPHBIX
HCCIieIoBanmii B T. JlyoHe).

['0TOBHTH IPE3CHTAIMN M COOOIIICHHUS 10 N3YISHHBIM TEMaM.

DneMeHTapHbIe
YaCTHIIbI
24,

DJIeMEeHTapHbIE YaCTUIIBI.
@yHIaMEHTAIIbHBIE
B3aUMOJICUCTBUSA. Y CKOPUTEIIH
3JIEMEHTAPHBIX YaCTHI]

JaBatb onpeaeneHue MOHATUN: aHHUTHIISLIUS,
[lepeuncraTs OCHOBHBIE CBOHCTBA 3JIEMEHTAPHBIX YACTHII.
BeiensaTs rpymnisl aneMeHTapHbIX YacTull. [lepeuncnsaTs
3aKOHBI COXPaHEHHUs, KOTOPBIE BHITOIHSIOTCS TIPH
MPEeBPALICHUSIX YaCTHUI.

OnuchIBaTh MPOLECChl AaHHUTWIISILIUY YaCTHUI] U

AHTHYACTHIL U POXKJIEHHSI SJIEKTPOH-TIO3UTPOHHBIX Tap.
HassiBaTh 1 cpaBHUBATh BUIBI () yHIAMEHTATIBHBIX
B3aNMOJICHCTBHUIH.

OnuceIBaTh poJib YCKOPUTENEH B U3yUYEHUH JIEMEHTapHBIX
YaCTHII.

Haxomuts B muteparype U HHTEpHETE CBEACHUS 00 HCTOPHH
OTKPBITHSA, SJIEMEHTAPHBIX YaCTHUII, O TPEX dTarax B
Ppa3BUTHU (HU3UKH DIIEMEHTAPHBIX YaCTHUII.

OnuChIBaTh COBPEMEHHYIO (PU3MYCCKYIO KAPTUHY MHpA.
T'OTOBUTH IPE3EHTAIIMK U COOOIICHUS 110 U3YUYCHHBIM TEMaM

[ToBTOpeHue 3u

Crpoenue BcesieHHON 44

Conneunas
cHCTEMA.
Crpoenue u
SBOJTIOLHUS
Bcenennoii
44,

ComHeuHas cucTeMa: INIAaHEThI 1
MaJble Tena, cucrema 3emisa-Jlyna.
Ctpoenue u sBomtonus CosiHIa 1
3BE31. Kimaccuduxarms 38E311.
3BE3/IBI U UICTOYHHUKH WX DHEPTHH.
lNanaktuka. CoBpeMeHHbIE
MIPE/ICTABJICHHS O CTPOCHHUH H
ABOJIIOIMH BceemenHo.

JlaBaTh omnpeneneHne MOHATUN: MAPCEK, aCTPOHOMUYECKas
eMHUILIA, IepureNnii, adenuii, conHeuHoe 3aTMeHHe' TyHHOE
3aTMEHHUE, IUIAHEThl 3¢ MHOW I'PYMIbI, IUIAaHETHI-TUTAHTBI,
acTepomusi, MeTeop, MeTeopuT, (oTocthepa, CBETUMOCTb,
npoTyOepaHel], IyJabcap, IMPOTO3BE3/a, CBEPXHOBAs 3BE37a,
rajakTHhKa, KBasap, KpacHOe cMellleHHe, Teopus boabmoro
B3pbIBA, Bo3pacT BeeneHHoil.

Habmonats JIlyHy ¥ I1aHeThI B TENECKOIl. BoiiensiTs
ocobeHHOCTH cucTeMbl 3emils - JIyHa. Pacrio3naBars,
MOJICJIUPOBATh, HAOIO1ATh JIyHHBIC M COJTHEYHBIC 3aTMEHHSI.
OOBSCHATH NPUIKMBBI U OTJIMBBL. ONKUCHIBATH CTPOCHUE
ConHeyHoH cuctemsl. [lepednciisaTh MIaHeThl U BUJIBI MAJIBIX




tes. OnuceiBath crpoerre CounHia. HabmonaTs conHedHble
nsaTHa. CobmroaTh npaBuiia 0e30MaCHOCTH MTPU HAOIIOACHUI
ConHra.

IlepeuncnaTh THITHYHBIE TPYIIILI 3BE31, OCHOBHBIE
(u3HIecKre XapaKTepUCTHKHA 3BE3]. ONHCHIBATH YBOIIIOIAIO
3BE3]] OT POXKJCHUS 10 cMepTH. Ha3bIBaTh camble spkue
3BE376I U co3Be3ans. [lepednciaTh BUIbI TaTakTHK,
OITMCHIBATh COCTAB M CTPOCHUE TANAKTHK. BbIneniTs
MIICUHBIH IMyTh CPEIM APYTHX ragakTHK. OmpenensiTe MecTo
Conneynoii cuctemsl B ["anakruke. OLeHUBaTh NOPSAIOK
PacCTOSIHUM 10 KOCMUYIECKHX OOBEKTOB.

OmnuckIBaTh CyTh KPaCHOTO CMELIECHHS U €T0

HCTIONIb30BaHNE TIPH H3YICHNH T'aTaKTHK.

[TpuBoaNTH KpaTKoE M3JI0XkKEeHHe TeopuH bopnroro B3psBa 1
TEOpUU paciupsitoniericss BeeneHHOM.

Paborats B mape u Ipymiie Ipy BEIIOTHEHUH

MPaKTUYECKUX 3aJaHUM.

Hcnons3oBate MHTEpHET A1 oUCKa H300paKeHU i
KOCMHUYECKUX 00BEKTOB ¥ HH(POPMAIHU 00 UX
0COOEHHOCTSIX.

Y4acTBOBaTh B 00CYK/ICHUH N3BECTHEIX KOCMHYECKUX
HCCIIeI0BaHUN. BEIIEIATh COBETCKHIE M POCCHHCKHE
JOCTVDKEHUS B 00J1aCTH KOCMOHABTUKH Y UCCIIEIOBaHUS
KocMoca. OTHOCHTBCS € YBaXKEHHEM K POCCHHUCKUM YUEHBIM
1 KOCMOHABTaM.

HaxoauTs B IuTeparype U HHTEpPHETE CBEICHUS Ha
3aaHHYI0 TEMy.

['0TOBHTH IPE3EHTAIMN K COOOIICHHUS 110 M3YICHHBIM TEMaM
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