PABOYASA ITPOT'PAMMA
no ¢gusuke

YpoBeHns o6pa3oBanusi (KJjacc)— cpeaHee oomee odOpazosanme, 10-11 xmace

KojmyecTBO 4acoB — 136 4
10 knacc — 2 4 B Hezeno, Bcero 68 u,
11 xiacc — 2 94 B HEZIENIO, BCEro 68 .

IIporpamMma pa3padoTaHa B COOTBETCTBHHU C:
®denepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM CTaHJAPTOM cpeaHero obmiero odpaszoBanus (PI'OC

COO), yrBepkIeHHBIM MpUKa3oM MuHUCTEpCTBA 0Opa3oBaHus U Hayku Poccuiickoii @enepanuu ot 17 mast
2012 1. Ne 413;

HA OCHOBe TPUMEPHOM MporpamMMbl 10 (U3UKE, BKIIOYEHHON B COJEPIKATEIbHBIA pa3es MpUMEpPHOM
OCHOBHOI 00pa3oBaTeIbHOM NMporpamMMbl CpeAHEro oO0IIero oOpa3oBaHus, 0J00pEeHHOW QenepalbHbIM
y4€OHO-METOMYECKUM OOBEIMHEHHEM I10 00I1eMy 00pa3oBaHuto (MPoTokoa oT 28 uroHs 2016 romga Ne
2/16-3); paboueii mporpammbl mo ¢usuke 10-11 xmacc (PabGoume mporpammer. ®Pusmka. [Ipemmernas
auHus  yueOHukoB cepun  «Knaccuueckuit  kype». 10-11  kmaccel:  ydeOHoe mocobue — ans
o01eoOpa3oBatenbHbIX opranusanuii / A.B. [llaranuna. - M. : [Ipocserienue, 2017).

Ucnons3zyembrii YMK: @usznka 10-11 kmaccesl, «Kimaccuueckunii kype» Mskumesa .5, u np.



1. IlnanupyeMble pe3vabTaThl H3VUEHHS] (DU3HKH

B pesyabTrare ndyuenusi yaeoHoro npeamera «®u3nka» Ha ypoBHe cpeHero ooiero
o0pa3oBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

—JIEMOHCTPHUPOBATh Ha MPUMEpPAX POJb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHON HAy4HOU
KapTHUHBI MUpPA, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATENBHOCTH JIOJIEH;

—JIEMOHCTPUPOBATh Ha NPHUMEpPaX B3aUMOCBSA3b MEXIYy (GU3UKOM M JAPYTUMHU €CTECTBEHHBIMU
HayKaMH;

—yCTaHaBJIMBaTh B3aMMOCBSA3b €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPUMEHSATh OCHOBHBIE (PU3UYECKHE
MOJENH JIJIsl UX ONMCAHUS U OOBSICHEHMUS;

—HCII0JIb30BaTh MH(MOpMAIHIO (U3NIECKOTO COACP)KAHUS MPH PEUICHUH YYEOHBIX, NMPAKTHYECKUX,
MPOEKTHBIX M HCCIENOBATENbCKUX 3a/a4, HHTETrpUpYyS HH(POPMALUI0 M3 Pa3IUYHBIX HCTOYHHKOB U
KPUTHYECKH €€ OLICHUBAs;

—pa3inyaTh U YMEThb HCIOJb30BaTh B Y4eOHO-HMCCIIEI0BATEIbCKON IEATEIbHOCTH METO/Ibl HAyYHOTO
Mo3HaHus (HaONIo/IeHUe, ONKMCaHue, U3MEPEHNE, SKCIIEPUMEHT, BBIIABUKEHHE TUIOTE3bl, MOJCINPOBAHNE U
Ip.) ¥ GOpMBI HAYYHOTO MO3HAHUS ((aKThl, 3aKOHbI, TEOPUN), IEMOHCTPUPYS Ha MPUMEPAX UX POJb U MECTO
B Hay4YHOM TIO3HAHUH;

—IpPOBOJUTh TMpPSMblE U KOCBEHHBbIE HM3MEHEHHS (U3NYECKUX BEJIMYUH, BHIOMpas H3MEpUTENbHbIE
pUOOPHI C YI4ETOM HEOOXOUMOM TOYHOCTH U3MEPEHNUH, IUIAHUPOBATh X0OJ1 U3MEPEHUM, MOTy4aTh 3HaYCHHUE
M3MepsAeMOil BEIMYMHBI U OLIEHUBATh OTHOCUTENbHYIO MOTPELIHOCTD MO 33/1aHHBIM (OpMYIaMm;

—IPOBOJIUTH UCCIIEIOBAHUS 3aBUCUMOCTEN MEXIY PU3NUECKUMH BEIMUYMHAMU: POBOIUTH U3MEPEHUS
U ONpENENATh Ha OCHOBE HMCCIIE0BAHUS 3HAUEHHE MapaMeTPOB, XapaKTePU3YIOUINX JaHHYIO 3aBUCHUMOCTh
MEXy BEJIMYMHAMHU, U JIEJIaTh BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHU;

—HUCMOJBb30BaTh JJIsl OINUCAHUS XapakTepa TMpOTeKaHUs (QHUIUYECKHX MPOLECCOB (QHU3NYECKHE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aMMOCBS3b MEXKAY HUMU;

—HCII0JIb30BaTh AJIs1 ONMCAHMS XapaKTepa MPOoTeKaHus (PU3NYECKUX MPOLECcCOB HU3NUECKUE 3aKOHBI C
Y4€TOM T'PaHUI] UX TPUMEHUMOCTH;

—pelaTh KayecTBEHHBIE 3aJauu (B TOM YHCIIE U MEXIPEAMETHOIO XapakTepa): UCMOJb3ys MOJIECIH,
¢u3nyeckue BEIMYMHBI M 3aKOHBI, BBICTpaMBaTh JIOTMUECKM BEpPHYIO ILIENOYKY OOBACHEHMs
(mokazarenpCTBA) MPETIOKEHHOTO B 3a/1a4e mpoliecca (SIBJICHU);

—pelaTh pacueTHbIE 3aJaudl ¢ ABHO 3aJaHHON (PU3NYECKOM MOJENbIO: HA OCHOBE aHAJIM3a YCIOBHUS
3aJaud BBIAEATh (PU3NYECKYI0 MOJENIb, HAXOAUTh (PU3MUECKHE BEIMYUHBI M 3aKOHBI, HEOOXOAMMBIE U
JOCTAaTOYHBIE JUISl €€ PELLIECHUs, IIPOBOIUTD PACYETHI U MIPOBEPATH MOJIyUYEHHBIH PE3YIIbTAT;

—Y4UTBIBATh I'PAHULBl IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJENEH MpPU peleHUH (PU3HUECKUX U
MEXIPEIMETHBIX 3a/1a4;

—HCIIOJIb30BaTh MH(MOPMALMIO M INPUMEHATh 3HAHUA O MPUHOUIAX pPabOTBl M OCHOBHBIX
XapaKTepUCTUKAX M3YYEHHBIX MallMH, HOPUOOPOB U JPYTUX TEXHUYECKUX YCTPOWCTB MAJs peEIIECHUs
IIPAKTUYECKUX, YUeOHO-HCCIEI0BATENbCKUX U IPOSKTHBIX 33a4;

—HCIIOJIb30BaTh 3HaHHUA O (U3UYECKUX OOBEKTaX M IpolieccaX B IOBCETHEBHOM >KM3HU IS
oOecrieyeHuss 0Oe30macHOCTH MpH OOpalleHHH ¢ NpuOOpaMU W TEXHUYECKUMHU YCTPOWCTBAMH, JJIs
COXpaHEHHUs 370pPOBbsS M COOJIOAECHUS HOPM 3KOJIOTMYECKOIO IOBEIEHHs B OKpYXarouled cpeze, Ui
IIPUHATHS PELICHUI B IOBCEIHEBHOM JKU3HHU.

BpinmyckHUK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

—noHUMams U OOBACHAMb  YENOCMHOCMb  (QU3UYECKOU Meopuu, pasiuyames paHuybl ee
NPUMEHUMOCTNU U MECMO 8 PAOY OpYeUux Qu3udecKux meopuil;

—81a0emsb NpuemMamy NOCMPOEHUs Meopemuyeckux O0OKA3amenbCms, a Makxdice NnpocHO3UPOBAHUs.
ocobeHnocmell npomeKaHusi U3UYeCKUx s6NeHU U NpoYecco8 HA OCHOBE NONYUEHHLIX MeopPemuyecKux
861860008 U OOKA3AMENLCNE;

—Xapakmepu3o8ams CUCEMHYIO C63b MeXHCOY OCHOBONONALAIOWUMYU HAYUHLIMU NOHAMUIMU.
nPOCMPAancmeo, 8pems, Mmamepus (6ewecmso, noie), OsudceHue, CUuld, SHepusl;

—8bl0BUSAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (PUIUUECKUX 3AKOHOMepHOCcmel U
3aKOHO8;

—CamMoCmosAmenbHo NAAHUPOBAMY U NPOBOOUMb uU3ULECKUE IKCHEPUMEHNbL,



—Xapakmepuzoeamo 2100a1bHble NpoOaeMbl, CMoAwUue neped Uen08eyecmsom: IHepeemudecKue,
chipbegule, IKOI02UYECKUe,— U POlb (DUIUKU 8 peuleHUlU SMux npooiem,

—pewams  npaKmuKo-OpUeHmMUpOBanHbvle KayecmeeHHuvle U pacuemuvle @usudeckue 3a0adu ¢
8b100pOM hu3UUEeCKOU MOOenU, UCHONb3YS HECKOIbKO (QU3UYECKUX 3AKOHO8 UMU (POPpMYI, CEA3bIBAIOUSUX
u3gecmHule usuyeckue 8eIUIUHbl, 8 KOHMEKCMe MeHCnPeOMemHbIX Cesa3ell;

—00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHBIX MAWUH, NPUOOPO8 U MeXHUYeCKUX
YCmMpoucma,

—00BACHAMY YCI08USA NPUMEHEHUs PUULECKUX MoOelell NPU peuleHuu Gu3uyecKux 3a0ad, Haxooumso
A0EeKBAMHYI0 NPeOlONHCEHHOU 3a0ade QUIUYECKYI0 MOOelb, paspeulams npooiemy Kak Ha OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JIn4HOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS Kypca (PU3HKH,
JIN4HOCTHBIE PE3YIbTATHI:

YMEHUE YIPABIIATh CBOEH NTO3HABATEIBHOMN AESITEIBHOCTHIO;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE€ CaMOOOpa30oBaHUIO, HA MPOTSKEHUU
BCE KHU3HU; CO3HATEILHOE OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBUIO YCIIEHITHOM
npodecCuoOHANIBHOM U 0OIIIECTBEHHOU e TETHLHOCTH;

YMEHHE COTPYIAHMYaTh CO B3pOCIBIMM, CBEPCTHUKAaMH, JAE€TbMHU MIAJIIEro BO3pacTa B
00pa30BaTeNIbHOM, yueOHO-NCCIIeI0BATEIbCKON, TPOSKTHOM U APYTUX BUJAX JAESTENbHOCTH;
chopMUpOBaTh MHPOBO33pPEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HAHME 3HAYMMOCTH HayKH, BIAQJEHHE JOCTOBEpHON uHGopManued o0 MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUAX MUPOBON M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 00 yCTpOoHCTBE MUpPa U OOIIECTBa; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;
YyBCTBO TOPJIOCTH 32 POCCUHCKYIO (GU3NYECKYIO HAyKy, TYMaHU3M;

MOJIOKUTETIFHOE OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD;

9KOJIOTHYECKas KyJIbTypa, OepeXHOe OTHOIIEHHWE K POJHOM 3emie, MPUPOJHBIM OorarcTBam
Poccun u Mupa, NOHMMaHuEe OTBETCTBEHHOCTH 3a COCTOSIHHE IIPUPOJHBIX PECYPCOB U Pa3yMHOE
IIPUPOJOIOJIB30BAHUE.

MertanpeaMeTHbIE pe3yabTaThl:
1) ocBoeHHE pEryJIsSTHBHBIX YHUBEPCATbHBIX YUYCOHBIX ICHCTBUIA:

CaMOCTOSITENIBHO OTNpEAeNATh UENHU, CTaBUTh U (OPMYIHpOBaTh COOCTBEHHBbIE 3a/layd B
00pa30BaTeNIbHON 1eATENBHOCTH U KU3HEHHBIX CUTYAIUX;

OIICHUBATh PECypChbl, B TOM YHCIIe BpeMsS U Opyrue HeMaTepuaabHbIE PECypChl, HEOOXOIUMBbIE
JUIS OCTUKEHUS TIOCTABJICHHOM paHee 11elu;

COTOCTABJIATh UMEIOLIUECS BO3MOXKHOCTU U HEOOXOAUMBIE ISl JOCTHXKEHHUS LIEH PECYPCHI;
OTIPEENATh HECKOJIBKO MyTeH TOCTHXKEHUS [TOCTABJICHHOM LIeJH;

3aJlaBaTh MapaMeTpbl U KPUTEPHH, [0 KOTOPHIM MOXKHO OIPENENsITh, YTO 1IeJIb JOCTUTHYTA;
COTIOCTABJIATH MOJTYUYEHHBIH PE3yabTaT IEATEIbHOCTH C MIOCTABICHHOM paHee LEeTbIo;

OCO3HaBaTh MOCHEACTBHS JOCTHKEHHUS IOCTABICHHOW LEAH B ACATEIbHOCTH, COOCTBEHHOM
KU3HU U )KU3HHU OKPYXKAIOMINX JTIOICH;

2) OCBOCHHC II03HABATCIIBHBIX YHHUBCPCAJIbHBIX y‘Ie6HBIX ﬂeﬁCTBHﬁI

KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MO3ULMH;

pacrio3HaBaTh U (GUKCUPOBATh IPOTUBOPEUHS B HHPOPMALIMOHHBIX UCTOYHHUKAX;

UCIIOJb30BATh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTUYECKHE cpencTtea Uil NPEeACTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HICTOUHUKAX ITPOTUBOPEUNH;

OCYIIECTBIATh Pa3BEPHYTHIN HMH(OPMAIIMOHHBIHM MOMCK U CTABUTH HA €r0 OCHOBE HOBBIE 33]auH;
UCKaTh U HAXOAUTh 0000LIEHHbIE CIOCOOBI peleHHs 3a1a4;

NPUBOJANTH KPUTHUYECKHE APTYMEHTHI, KaK B OTHOILIEHHMH COOCTBEHHOIO CYXJEHHS, TaK U B
OTHOILIEHUHU NEHUCTBUN U CYXKIECHUN JPYTOro 4eJOBEKa;

aHAJIM3UPOBATh U MPeoOpazoBaTh MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALINH;

BBIXOJIUTh 32 paMKH  y4yeOHOro mpenMeTa U OCYHIECTBIATH LIEJICHANPABICHHBIM  MOUCK
BO3MO’KHOCTH ITUPOKOTO NIEPEHOCa CPEJICTB U CIOCOOOB ACHCTBHS,

BBICTpaMBaTh WHAWBUAYAJIbHYIO 00pa3oBaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OTPAHUYEHUS CO



CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;
3aHMMAaTh Pa3HbIC MMO3ULMHU B IO3HABATEIBHON JIEATEIbHOCTH;

3) OCBOEHHE KOMMYHHMKATHBHBIX YHHBEPCAIBHBIX YYEOHBIX JCUCTBHIA:

OCYILIECTBIIATH JAEJIOBYI0O KOMMYHMKAIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;
IIPU OCYIIECTBICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK M UWIEHOM IPOEKTHOM
KOMaH/Ipl B pa3HbIX poJIAX (F€HEpAaTOpOM HJIeH, KPUTUKOM, UCIIOJIHUTENIEM, NIPE3ECHTYIOUM U T.
);

pa3BEPHYTO, JIOTMUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHHUS C HCIIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX, MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(JIMKTHOTCHHBIE CHTYallMM W MPEJOTBpAIlaTh KOH(IUKTHI 10 UX AKTUBHOM
¢a3zsr;

COrJIacoOBbIBAaTh  IO3WIMM  4WIEHOB KOMaHJIpl B  Ipolecce paboThl  Hajg  OOLIMM
MPOIYKTOM/pEIICHHEM;

MPECTaBIATh MYyOIUYHO PE3YNbTaThl MHAMBUAYAIBHON U IPYNIOBON JESATENBHOCTH, KaK Mepen
3HAKOMOM, TaK U MEepe]l HE3HAKOMOU ayAUTOPHEH;

noAOupaTh NapTHEPOB M1 1€TI0BOM KOMMYHHUKAILIMH, UCXO/IS U3 COOOpaKE€HUI pe3ylbTaTUBHOCTH
B3aMMOJICICTBUSA, a HE JIMYHBIX CUMIIATH;

BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHHsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (pOopMyNIHpoBaTh Kak KpPUTHYECKHE, TaK U OJOOpUTEIbHBbIE 3aMEUaHUsl B aJipec
JpYrux Jrofed u o0pa3oBaTeabHOM KOMMYHUKALIMK, U30€erasi Mpu 3TOM JIMYHOCTHBIX OLEHOYHBIX
CYKIEHUM.

[IpeameTHbIe pe3ynbTaThI:

chopMupOBaTh MPEACTABICHUS O 3aKOHOMEPHON CBS3M W TIO3HABAEMOCTH SIBIICHUN TIPUPOIBI, 00
00BEKTUBHOCTH HAYYHOT'O 3HAHMSI, O POJIU U MecTe (U3UKH B COBPEMEHHOM Hay4HOW KapTHHE
MUpa; MOHUMaHUe posid GU3UKHU B (GOPMHUPOBAHUU KPYro3opa U (HYHKIIMOHATIBLHOM IPaMOTHOCTH
YeJ0BeKa Ul PeIIeHUs MPAKTUUECKUX 3a/1a4;

BJIaJICHUE OCHOBOIIOJIAralOMMMUA (PU3UUECKUMH TMOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSIMHU, YBEPEHHOE TOJIHh30BaHNUE (PH3NICCKON TEPMHUHOJIOTUEN U CHMBOJIUKOM;
chOpMUPOBAHHOCTh  TPEJACTABICHUA O (PU3UUECKON CYITHOCTH SBJICHUN NPHUPOABI, BHUIAX
MaTepuu, ABM)KEHHHM KaK Ccroco0e CyIIECTBOBAHMS MATE€pPHH; YCBOCHHME OCHOBHBIX HIEH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOSHUH BEIECTBA, YJIEMEHTOB IEKTPOAUHAMUKH
KBaHTOBOM (PM3UKH; OBJIa/ICHNE TOHSITUHHBIM aIlllapaToM U CUMBOJIMYECKUM S3bIKOM (DU3HKH;
BJIaJICHHE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAHMS, UCHOJIb3YeMbIMU B (pu3uke: HaOIIOAeHHE,
ONHCAaHHE, HW3MEpPEHHUE, OKCIEPUMEHT; BIAJCHUE YMEHHSIMH 00pabaThiBaTh pPE3YyIbTAThI
u3MepeHul, OoOHapyXHBaTh 3aBUCUMOCTb MEXIy (U3HUUECKUMU BEIHMYMHAMU; OOBSCHSTDH
MOJIy4YE€HHBIE PE3YJbTAThl U JIeNIaTh BHIBO/I;

BIIQJICHUE YMEHMSIMH BBIJBUTATh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJAraroimux (pU3n4ecKux
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATh UX AKCIEPUMEHTAIBHBIMU CPEACTBaMHU, (POPMYIHPYS
1elb KCCIEJAOBAHMS, BIIAJICHHE YMEHUSIMU ONHCHIBaTh U OOBSICHATH CaMOCTOSITENHLHO
MPOBEIEHHBIE HKCIEPUMEHTHI, aHAIM3UPOBATh PE3YJIbTAThl MOJYUYEHHON W3 3KCIEPUMEHTOB
uH(pOpMaLIKH, OTIPEAETATH JOCTOBEPHOCTh MOIYYEHHOTO Pe3ybTara;

YMEHHE peliaTh MpocThie (PU3NUECKUe 3aauu;

cOpMUPOBAHHOCTh yMEHHUS MPUMEHATh TMOJIyYEHHBbIE 3HAHUS Ui OOBSICHEHHUS YCIOBUU
MpOTEeKaHUs (PU3NYECKUX SIBICHUI B MPHUPOJAE U Ui MPUHATHS NPAKTHUECKUX PEUICHHH B
MMOBCETHEBHOM KU3HH,

MOHUMaHHe (PU3MUYECKUX OCHOB U TPUHIUIOB JIEHCTBUS MAlIMH U MEXaHHU3MOB, CPEJICTB
MEePEeIBUKEHUSI M CBS3U, OBITOBBIX MPHUOOPOB, MPOMBIIUICHHBIX TEXHOJOTUYECKUX MPOIECCOB,
BIIMSHUS HMX Ha OKPYXKAIOIIYI0 CpEay; OCO3HAaHME BO3MOXHBIX NPUYMH TEXHOTEHHBIX U
AKOJIOTHUECKUX KaTacTpod;

chOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM TIO OTHOIICHHIO K (QHU3NYecKkord HHPOpPMAIIHH,
MOJIy4aeMoil U3 pa3HbIX HCTOUYHUKOB.



[IpenycmoTpeHHast mporpaMmoii pe3epBHOE BpeMs B konuecTBe 7 yacoB (10 kiacc), pacnipeneneHo Ha
no temam «Mexanukay — 1 yac, «MounekynspHas ¢u3uKa H
TepMoauHamMuKa» -1 dYac, «OCHOBBI JIEKTPOAMHAMHKN»-2 Yaca W Ha 0000meHHe U MOBTOPEHHUE
npoiiienHoro marepuaia 3a kypc 10 ki - 3 dgaca. PesepBHoe Bpems B xonmuuectBe 6 wacoB (11 kmacc),

OTpabOTKYy HAaBBIKOB pEIICHUS 3a1a4

2. CoaepxaHue y4eOHOIr0 mpeaMera

pacmpesielieH0 Ha 3aKpeIUieHHe Marepualia 1o OTpadOTKy HaBBIKOB PEIICHHs 3ajad

Mo pasjaenam:
«QnekrponuHamukay - 1 gac, «Konebanus u BoiHb - 1 gac, «Ontukay - 1 gac, «kKBanroBas gusuka» — 3

yaca.
Tabanna-ceTka pacnpeiesieHUusi 4aCOB M0 rogamM 00y4YeHust
KoaunuectBo yacos
Ne | Pasnenbl, Tembl Asrtopckas | PaGouas mporpamma
n/n nporpamMa | 10 KII. 11 xiI.
1 Beenenne. @u3nka U €CTECTBEHHO - HAYYHBIA METO/T 1 1
MTO3HAHUS TPHPOIBL
2 MexaHuka 27 27+1=28
Kunematuka 6 6
3akoHbl qTuHaMuKH HeroToHA 4 4
Cubl B MEXaHHKE 5 5
3aKOHBI COXpaHEHUS] UMITYJIbCa 3 3
3aKOH COXpaHEHHUsI MEXaHUYECKOM YHEPTHH 4 4+1=5
Crartuka. 3 3
OCHOBBI THJIPOMEXaHUKH 2 2
3 MoJiekyJsipHasi (pu3uKa H TEPMOAHUHAMHKA 17 17+1=18
OcHOBBI MOJIEKYIIIpHO-KHHEeTHYecKO# Teopun (MKT) 3 3
YpaBHEHHE COCTOSIHHS rasa. 4 4
B3anmHbIe TpeBpallleHUs] KUJIKOCTH U rasa. 1 1
JKunkoctu. 1 1
TBEppIe Tena 1 1
OCHOBBI TEPMOIMHAMUKH 7 7+1=8
4 OCHOBBI 2JIEKTPOAUHAMHUKH 16 16+2=18
DJIEKTPOCTaTHKA 6 6
3aKOHBI MOCTOSTHHOTO TOKA. 6 6+2=8
DJIEKTPUUICCKHI TOK B PA3IMIHBIX Cpeiax. 4 4
5 Pe3eps 7 -
6 IToBTOpPEHUE - 3 pe3
7 OCHOBBI JIEKTPOAMHAMUKH (MPOAOJIKEHHE) 9 9+1=10
MarauTHOE ToJIE. 5 5
DJIEKTPOMArHUTHAS MHIYKIIHS. 4 4+1=5
8 | Kosiebanusi 1 BOJIHBI 15 15+1=16
MexaHn4ecKre KoueOaHus 3 3
DJIeKTpOMAarHUTHBIC KOJICOaHUsI. 5 5+1=6
MexaHHYeCKHE BOJIHBL. 3 3
DJICKTPOMArHUTHHIE BOJIHBI. 4 4
9 | Onruka 13 13+1=14
CBeToBbI€ BOJIHBL ['coMeTprUecKast 1 BOJHOBAS ONTHKA. 11 11
M3aydeHne u CIIeKTPhI 2 2+1=3
10 | OcHOBBI CIENHAJIBHONH TEOPHH OTHOCHTEIbHOCTH 3 3
OcHoBbl cnenmanbHoi Teopuun otHocuTensHOCTH (CTO) 3 3
11 | KBanroBas pu3zuka 17 1743=20
CBeToBbI€ KBAHTBHI. 5 5+1=6
ATomHas Qu3uka 3 3
du3uKa aTOMHOTO sipa 7 7+1=8
DJIeMEHTapHbIC YACTHUIIbI 2 2+1=3
12 | Ctpoenue Bceesiennoii 5 5
Conneunas cucteMa. CTpoeHHE BCEICHHOU 5 5
13 | Pe3eps 6 -




| Utoro 136 | 68 | 68 |
Kiacc Kon-Bo
JLp. K.p.
10 9 3
11 9 4

Beenenne. @u3nka U eCTECTBEHHO - HAYYHBII MeTO/X MO3HAHUs npupoas! (1 1)

®dwusuka - pyHAaMeHTaIbHas HayKa 0 pupoe. Haydnslit MeTox no3HaHus.

Mertoap! uccnenoBanus GU3NIECKUX sSBICHUNA. MozenupoBanue GU3NIECKUX SIBICHUA U TPOIECCOB.
Hayunbie ¢akTel u runoressl. Ou3nyuecKre 3aKOHBI M TPAHUIIBI UX TPUMEHUMOCTH. DU3HUECKIE TEOPHU H
MPUHLIMI COOTBETCTBUA. Pusnueckue BennyuHbl. [lorpemnoctu n3mepenuilt pusnueckux BeanyuH. Ponb u
MecTo (HU3UKU B (POPMHUPOBAHUN COBPEMEHHON HaydYHOW KapTUHBI MHUpA, B MPAKTHYECKOW JEATEIHHOCTH
mojen. Pusnka U KylbTypa.

Mexanuka (27+1pe3epB=28 u)

['panunel npumMeHuUMoOCTH Kilaccuueckod MexaHuku. IIpoctpanctBo u Bpemsi. OTHOCUTENBHOCTD
MeXxaHuyeckoro JBuxkeHHus. Cuctembl oTcuéra. CKalsipHble U BEKTOpPHblE (DU3MUECKHE BEITUYMHBI.
Tpaekropus. Ilyre. Ilepememenue. Ckopocth. YckopeHue. PaBHOMEpHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBM>KEHHE. PAaBHOMEPHOE JBIKEHHUE 110 OKPYKHOCTH.

BsaumopneiictBue ten. fABnenne nnepuuu. Cuna. Macca. HepunanbHble ccTeMbl 0TCUETa. 3aKOHbI
muHamMukn Heiotona. Cuma TsokecTH, Bec, HeBecOMOCTh. CHIIBI yIPYrOCTH, CHIIBI TPEHHSA. 3aKOHBI:
BCEMUPHOTO TAroTeHus, ['yka, TpeHus. Mcrnonb3oBaHHe 3aKOHOB MEXAHUKH JJI1 OOBSICHEHUS JABMYKEHUS
HEOECHBIX TeJ U Ui Pa3BUTUS KOCMUYECKHUX HCCIIEIOBaHUM.

NMnynbc MarepranbHOW TOYKM M CHCTEMBbl. MMmIynbc cuibl. 3aKOH COXpaHEHUs  MMILYJbCa.
Mexanunueckass pabora. MomHocTe. MexaHu4eckas SHEPryus MaTepUaIbHON TOYKH M CUCTEMBI. 3aKOH
COXpaHEHHUs MeXaHW4yecKou sHepruu. PaboTa CUIIbl TAKECTH U CHIIBI YIPYTOCTH.

PaBHOBecne MarepuanbHOM TOYKM M TBEPAOrO Teia. MOMEHT CWIBL.  YCIOBHS pPAaBHOBECHS.
PaBHOBecue xunkocTu u ra3a. /lapienue. JIBukeHHe KUIKOCTH.

JlaGopaTtopHbie padoThbI:

1. Usydenue nBUXKEHUS Tela MO OKPYKHOCTH.

2. V3mepeHue KECTKOCTU MPYKUHBI.

3. MHsmepenwne kodpduimenTa TPEHHS CKOJIBKCHHS.

4. W3yuyeHue 3aK0HA COXPAHCHHS MEXaHHUYECKOUW SHEPTHH.

5. HM3yuenue paBHOBecHs Tela MOJ AEUCTBUEM HECKOJIBKUX CHIL
KonTposbHbIe padoThI:

1. Mexanuka

MoJiekyasipHas puszuka u Tepmoaunamuka (17+1pezeps=18 u)

MonekynsapHo-KHHEeTHYeCcKass Teopuss (M K T) CTPOGHHMsI BeEIIECTBA M €€ SKCIEpPUMEHTAIbHBIC
JI0Ka3aTelbCcTBa. TeroBoe paBHOBecHe. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelIHEed KHHETHYECKOU
SHEPruy TEIUIOBOrO JIBMKEHHWS YacTHIl BeniecTBa. Mojenb wuaeanbHOro rasa. JlaBineHnue rasa. YpaBHEHUE
COCTOSIHMSI MJICIBHOTO Tra3za. YpaBHeHue MenpeneeBa-Knanelipona. ['a30Bbie 3aKOHBI.

ArperaTHble COCTOSIHUSI BEIIECTBA. B3auMHble MpeBpalleHus )KUIKOCTH U Tra3a. BiakHOCTh BO3ayXa.
Mogenb crpoeHus xuakoctei. [loBepxHocTHOe HaTshkeHue. Kpucrammnueckue u aMopgHBIE Tea.

Buytpennss sueprus. PaGora u Teromnepenaua kak crnocoObl M3MEHEHHS BHYTPEHHEH HSHEpPrHH.
VYpaBHueHnue TermoBoro Oamanca. [lepBbeiii 3akoH TepMoauHaMUKH. HeoOpaTMMOCTh TEIIOBBIX MPOIIECCOB.
[Tpuniune! gevictBus n KIT/I TenmoBeIx MamiuH.

JlaGopaTopHbie padoThI
6. V3mepeHue TeMnepaTypsl >KUIKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH.
7. DxcrepuMeHTanbHas MpoBepka 3akoHa ['eit - Jltoccaka (M3MepeHrne TepMOAMHAMUYECKUX
rapaMeTpoB rasa).
KonTpouabHbie padoTsI:
2. OcuoBsl MKT u TepMoiuHaMUKH

OcHoBBI 2JIeKTpoAHHAMUKH (25+3pe3epB=284)

DneKTpuuecKue 3apsbl. 3aKOH COXpaHEHHs 3JIEeKTpHUecKoro 3apsjaa. 3akoH Kynona.

Onexkrpuueckoe rmose. Hanpspk€HHOCTP M MOTEHLIMAN  AJIeKTpocTaThdeckoro mnojs. Jluaum
HaNpsHKEHHOCTH M 3KBHUIIOTEHLMAJIbHBIE MOBEpXHOCTH. [IpuHumn cynepno3uiuu nosneid. [IpoBomHUKH U
JMAJIEKTPUKH B DJIEKTPUUECKOM TMoJie. DnekTpoéMkocTh. Konaencarop.

[TocrostubIM >nexTpudeckuit Tok. Cuna Toka. Conpotuienue. [locnenoBarenbHoe U mapaiebHOE
CO€JIMHEHUE NMPOBOAHUKOB. 3akoH Jlxoyns - JleHuna. Dnexrpojasmxkymas cuia. 3akoH OMa Ui NOJHOMN



Lenu. OJIEKTPUYECKHM TOK B IPOBOJHHUKAX, OJJIEKTPOJUTAX, MOJYINPOBOJHUKAX, Ta3aX M BaKyyMe.
CBepX1mpoBOAUMOCTb.

MarnutHoe 1noJsie. BeKTop MHAYKIIMM MarHUTHOrO 1oJisl. JlelcTBrMEe MarHUTHOTO I0JIA HA IIPOBOJHUK C
TOKOM U JABMXKYILYIOCS 3apsDkeHHYr dactuny. Cuna Ammnepa u cuia JlopeHua. MarHutHbele cBoOicTBa
BEILIECTBA.

SIBneHuMe  NIEKTpPOMArHUTHOW  MHAYKUMU. MaruutHelii  notok. IlpaBmwino  Jlenna.  3akoH
JIEKTPOMAarHUTHOM HHAYKUMU. SIBneHue caMoumHAYKUMU. MHAYKTUBHOCTH. DJIEKTPOMAarHWTHOE IOJIE.
OHeprus 3MeKTPOMarHuTHOTO MOJIS.

JlabopaTopHble padoThbI:
8. TlocnmemoBaTenbHOE M MapaLICIbHOE COCTUHEHUS TIPOBOJHUKOB.
9. Usmepenne DJIC ncTOYHUKA TOKA.
10. M3mepenune cuibl B3aUMOJICHCTBUSI MAarHUTA M KaTYIIKU C TOKOM
11. MccnenoBaHue SIBICHUS SIIEKTPOMArHUTHON WHIYKITHH.
KonTpoabHbie padoThI:
3. OCHOBBI MEKTPOAMHAMUKHI
4. DNeKTpoMarHeTU3M

Kousie6anus u Bostabl (15+1pe3epB=164)

Mexannueckue kosiebanus. ['apmonudeckue kosiebanus. CBoOOAHBIE, 3aTyXarolue, BBIHYX/IECHHbIE
koseOanus. [IpeBparienus sHepruu npu konedaHusx. Pesonanc.

OnextpoMarHuTHble KojeOaHus.  KoneOarenbHblli KOHTYp. IlepeMeHHBIN SJIEKTpUYECKHIl TOK.
Pesonanc B anekTpuueckoi nenu. Koporkoe 3aMbIkanue.

Mexannueckue BOJHBL [IpoponpHple W momnepedHble BOJIHBL. CKOpPOCTh M JUIMHA BOJIHBI.
WnTtepdepennus u nudpakiys. DHeprus BOIHbI. 3BYKOBbIE BOIHBI.

DOneKTpoMarHuTHele BOJIHBI. (CBOMCTBA 3JIEKTPOMAarHWTHBIX BOJIH. JlMama3oHbI 3JIEKTPOMAarHUTHBIX
M3JIy4eHUI U UX IPAKTUYECKOE IPUMEHEHHE.

JlaGoparopHas padora:

12. Onpenenenne yckOpeHUs: CBOOOTHOTO TaICHHSI TTPY TIOMOIIN MasTHUKA.
KonTposbHbIe padoThI:

5. KonebGanus u BoJHBI

Ontuka (13+1=14 4)
I'eomerpuueckas ontuka. CKOpOCTh CBETA. 3aKOHBI OTPAXKEHHUS M TIPEIIOMIICHHS CBETA.
dopmMynia TOHKOW JIMH3BL. BOJHOBBIE CBOWMCTBA CBETAa: AUCIEpCUs, WMHTEpEepeHIus, Tudpakius,
MOJISIPU3ALIUSL.

JlaGopaTtopHbie padoThbI:
13. Onpeznenenue nokaszaTess MPEIOMIICHHS CPEIbI.
14. izamepenue poKyCHOTO pacCTOSTHUS COOUpAIOIIel JTMH3HI.
15. Onpeznenenue JTUHBI CBETOBOW BOJIHBI.
KonTpoJbHbIE padoThI:
6. Ontuka

OcHOBBI cHIENUATBHON TEOPHH OTHOCUTEIBHOCTH (3 4)
[TocTynatel TEOpUH OTHOCUTEIHHOCTHU U CIIEJCTBUS U3 HUX. IHBapUaHTHOCTH MOJYJISI CKOPOCTH CBETa
B BakyyMme. DHeprus nokos. CBsi3b MacChl M SHEPTUU CBOOOIHOM YaCTHUIIBI

KpanroBasi pusnka. @Pu3zuka atoma u atoMHoro siapa (17+3peseps=20 u)

I'umoteza M. Ilnanka. ®otosnexktpudeckuit 3pdext. Onbitel CroneroBa. 3akoHbl (poTodrddekTa.
VYpaBuenue OitHireitHa. @oToH. KopnyckynsspHO-BoIHOBOU Ayanu3M. COOTHOIIEHUE HEONPEAEIEHHOCTEN
Ieiizendepra.

[TnanerapHas monenb aroma. OOBsICHEHHE THWHEHYATOro CHEeKTpa BOAOPOJA Ha OCHOBE KBAaHTOBBIX
nocrtynatoB bopa.

CoctaB M CTpOEHHME aTOMHBIX sIep. OHEPrust CBA3M ATOMHBIX siAep. Buasl paanoakTHUBHBIX
MpEeBpaIIeHUN aTOMHBIX sAep. 3aKOH PaJAMOAKTUBHOIO pacmnana. SnepHsle peakuuu. LlemHas peakuus
nenenus saep. [I[puMeHeHue siepHoil SHepruu.

DOneMeHTapHble YacTullbl. OyHIaMeHTalbHbIE B3aUMOICHCTBHUS.

JlabopaTopHbie padoThI:
16. HaGxnroieHue CIjIoNIHOTO M JIMHEHYaToro CekTpoB. MccnenoBanue crekTpa Bo1opoia
17. Onpeznenenue UMIyJIbca U SHEPTUU YACTHULIBI MIPH ABMXKEHUH B MAarHUTHOM I10J1€



KonTpoabHbie padoThI:
7. KBanToBas ¢puznka

Ctpoenue Bcenennoii (5 1)
ConneuHas cucreMa: IUIaHEThl U Majble Tena, cuctema 3emis-Jlyna. Ctpoenue u sBomouus CosHia
u 3B&311. Knaccudukanus 38€371. 3BE3/161 M HICTOYHUKH UX SHEPTHH.
lNanaktuka. CoBpeMeHHbIE MIPEACTABICHHS O CTPOSHUU U 3BOIOIMU BeenenHo.

JlabopaTopHas padora:
18. Onpexnenenne neproa 0OpaIIeHus TBOMHBIX 3BE3.

IMoBTopenue — 3 4 (B 10 ki1acce).



3. Temarmueckoe IVIAHUPOBAHUE

TemaTnueckoe Coaepikanue 1o Temam OcHoOBHbIE BH/IbI 1eSITEIbHOCTH Y4AIIMXCH
IUIAHMPOBaHHUe
10 kaace (684, 2 4 B Hee10)
BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/l O3HAHUS NPUPOABI. 1 4.
dusuka u dusuka - OOBsACHATH Ha TIpUMEpPaAX POJIb U MECTO (PM3UKK B (POPMHPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI
€CTECTBEHHO - (dyHIaMeHTallbHAasg  Hayka O | MUpa, B Pa3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKON IEATEIHOCTH JIIOJIEH;
HayyHbld MeTos1 | mpupoje.  HayuHblii ~ MeTox | 1€MOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBA3b MEXAY PU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMU;
MO3HAHUS MO3HAHUSI. BOCIIPOM3BOJUTH CXEMY HAYYHOTO MO3HAHUS, MPUBOAUTH MPHUMEPHI €€ UCTIOIb30BaHUS
MIPUPOIbI Metonel  uccnenoBanusd | /laBaTh onpesesieHne MOHITUN U paclio3HaBaTh UX: MOJIENb, Hay4yHas TUIOTe3a, pU3ndeckas BeJIM4rHa,
I 4. (buznyecKknx ABJICHUHU. | (u3NUecKoe SBJICHUE, HaydyHbI ¢akT, ¢Gu3nyeckuil 3akoH, (Qu3NyYecKas TEOopHs, NPUHIIMII
MogenupoBanue  (HU3UYECKUX | COOTBETCTBUSI.
siBieHUN U mporieccoB. Hayunbie | OO0OCHOBBIBaTh HEOOXOJAMMOCTh HCTOJIB30BAaHUS MOJCNIEH ISl ONMHUCAHHWS (U3HUYECKUX SBICHUN U
¢bakTel U runoTe3bl. Pusnveckue | mporeccos. [IpuBoIUTH MpUMeEpbI
3aKOHBI M TpaHMIBl  UX | KOHKPETHBIX SIBJICHUH, MPOIIECCOB U MOJIENIEN I UX OMUCAHUSL.
MPUMEHUMOCTH. Ousznyeckue | [lpuBoauth npumepsl Qundeckux BeauuuH. DopMynupoBaTh (PU3NYECKHE 3aKOHBI. YKa3bIBaTh
TEOPHH " HNPUHIUI | TPAHULBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
COOTBETCTBUS. ®usnueckue | [IpyBoaUTH IPUMEPHI UCHOIB30BAHNUA (PU3MUECKUX 3HAHUH B JAE€KOPATUBHO-TIPUKIIAJHOM HCKYCCTBE,
BEJINYMHBI. [TorpemHocTy | My3bIKe, CIIOPTE.
U3MEpEeHUN ¢u3nyeckux | Oco3HaBaTh LIEHHOCTh HAyYHOTO MO3HAHUS MUpA Ul YEJIOBEYECTBA B LIEJIOM M IS KaXJ0T0 YeloBeKa
BelIUUYUH. Poib 1 MecTo (U3MKH | B OTAENBHOCTH, BXKHOCTh OBJIAJICHHUSI METOJ0M HAyYHOTO MO3HAHUS Ul JOCTHKEHUS ycrexa B JII000M
B (pOopMHpPOBAaHUHM COBPEMEHHOMN | BUJE IPAKTUYECKON EATENbHOCTU. ' OTOBUTh MPE3eHTALUU U COOOLIEHHS 10 U3yUYEeHHBIM TEMaM
HAay4yHOM KapTUHBI MHUpA, B
IIPaKTUYECKOU JESATEIIBHOCTH
Jronei
Mexanuka. 28 4. (274.+14. pe3epB)
Kunemarunka MexaHn4yeckoe IBUKEHUE. JlaBaTh omnpeleNeHne MOHATUN: MEXaHUYECKOE JIBWIKECHUE, MOCTYNATEIbHOE JBUKEHHUE, PABHOMEPHOE
6 u. Cucremsl oTcuéra. JBUKECHUE, HEPABHOMEPHOE [IBKEHUE, PABHOYCKOPEHHOE IBIKCHME, [BHIKCHHME II0 OKPYKHOCTH C

CkanspHble U BEKTOPHBIE
¢bu3nyecKkre BEJINYUHBI.
MarepuanbHas TOUKa.
ITocrynarensHOE IBUKEHUE.
Tpaexropus, IyTs,
nepeMelieHue, KOOpAuHara,
MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMEHH.

3aKOH OTHOCUTEJIBHOCTH

MOCTOSIHHOM CKOPOCTbIO, CHUCTEMA OTC‘léTa, MaTepuajibHasaA TOYKa, TPACKTOpUA, IIYTbhb, INCPECMCIICHUC,
KoopAuHaTa, MOMCHT BpPCMCHU, IIPOMCIKYTOK BPEMCHU, CKOPOCTH PABHOMCPHOT'O ABUKCHUA, CPCIAHSA
CKOPOCTb, MI'HOB€HHAA CKOPOCTh, YCKOPCHUC, HEHTPOCTPEMHUTCIIBHOC YCKOPCHHC.

Pacno3HaBate B KOHKPECTHBIX CHUTYyalludX, Ha6J'IIOI[aTB ABJICHUA: MCXaHHYCCKOC JIBHXXCHHUC,
IMMOCTYNATCIIbHOC ABHIKXCHUC, PABHOMCPHOC ABWKCHUC, HCPABHOMCPHOC JABUKCHHUC, PABHOYCKOPCHHOC
ABUIKCHUC, ABUIKCHUC I10 OKPYKHOCTHU C MOCTOSIHHOM CKOPOCTBIO.

BOCHpOI/ISBOI{I/ITL SABJICHUSA: MCXAHUYCCKOC JIBWKCHHUC, PABHOMCEPHOC MAOBUIKCHUC, HCPABHOMCPHOC
ABUIKCHUEC, PABHOYCKOPCHHOC ABHKXCHUC, NBUKCHHC IO OKPYKHOCTHU C MMOCTOSHHOM CKOPOCTBIO IJIA
KOHKPCTHBIX TCJI.




JBUKCHUS.
PaBHOMEpHOE NIPSAMOJIMHEWHOE
nBukenue. CKopocThb
PaBHOMEPHOTO IIPSMOJIMHEUHOIO
JIBUKCHUSL.

YpaBHEHHE PAaBHOMEPHOTO
nerokenus. ['paduku
PaBHOMEPHOTO JIBUYKEHUS.
HepaBHoMepHOE 1BUKEHUE.
CpenHsis CKOPOCTb.
MrHaoBeHHast CKOPOCTb.
Yckopenue. PaBHOyckopeHHOE
JIBUKECHHE.

YpaBHEHHE PAaBHOYCKOPEHHOTO
nsuxenus. ['paduku paBHO-
YCKOPEHHOTO JABUKECHUS.
JIBM>KEHUE 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJTYJTIO
CKOPOCTBIO.
LlenTpocTpemMuTenbsHOE
YCKOpEHHUE.

JlaGopaTopHblie padoThI:
1. U3yuenue ABM>KEHUS Tena
10 OKPY>KHOCTH

3anaBaTh CUCTEMY OTCUETA JIJIsI ONTMCAHUS IBUKEHUSI KOHKPETHOTO TeJla.

Pacno3naBarh cuTyanuu, B KOTOPBIX TEJIO MOKHO CUATATh MAaTEPUAIBHOM TOUKOM.

OnuceIiBaTh TPACKTOPUU ABUKEHUS TeJl, BOCHPOU3BOJUTH JBUKEHHWE M TPUBOIUTH MPUMEPHI TE,
HMMEIOIINX 3aJaHHYI0 TPACKTOPUIO IBUKEHUSL.

Ornpenenath B KOHKPETHBIX CUTYAIUsX 3HAYEHUS CKASIPHBIX (PU3MUECKUX BEJIMUYKMH: MOMEHTA BPEMEHH,
MIPOMEKYTKA BPEMEHH, KOOPIUHATHI, IyTH, CPETHEN CKOPOCTH.

Haxoautb MOZIysib ¥ MPOEKIIUHU BEKTOPHBIX BEIHMYMH.

Ornpenenatb B KOHKPETHBIX CUTYaLMsIX HalPaBJICHHUE

U MPOEKIIUU BEKTOPHBIX (PU3NYECKUX BEITUYHMH: MEPEMEIICHUs, CKOPOCTH PaBHOMEPHOTO IBUKEHUS,
MIHOBEHHOM CKOPOCTH, YCKOPEHHS, LEHTPOCTPEMHUTENBHOrO ycKopeHus. [IpuMmeHsaTh 3HaHUS O
JENUCTBUSIX C BEKTOPaMHU, MOJTYYCHHBIC Ha YPOKaX T€OMETPUHU. 3alUChIBaTh YPaBHEHUS PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  MEXaHWU4eCKOTO  JBKeHHs. (COCTaBisATh ypaBHEHUS PABHOMEPHOTO |
PaBHOYCKOPEHHOTO TMPSIMOJUHEHHOTO JBWXXEHHS B KOHKPETHBIX cuTyauusx. Ompeaensars o
ypaBHEHUSIM TMapaMeTpbl IBWXKEHHUsA. [IpUMEHSTh 3HAHUS O TIOCTPOEHHUH W UTEHUU T'paPUKOB
3aBUCUMOCTH MEXIY BEJIMYMHAMH, MOJTYYCHHBbIE Ha ypokax anreOpbl. CTpouTh rpaduk 3aBHCUMOCTH
KOOPAWHATHl MaTEPHAIBHOW TOYKH OT BPEMEHHU NBIKEHHSA. OmnpenensiTe 1o rpaduky 3aBHCHMOCTH
KOOPJIMHATBI OT BPEMEHH XapaKTEP MEXaHUUECKOTO JBUKEHUS, HAUAIbHYIO KOOPJIMHATY, KOOPJIMHATY B
YKa3aHHbII MOMEHT BPEMEHHM, H3MEHEHHE KOOPJUHAThl 3a HEKOTOPBIM MPOMEKYTOK BPEMEHH,
MPOEKIIUIO CKOPOCTH (711 pABHOMEPHOTO MPSIMOJIMHEHHOTO JBHIKEHUSA).

Ompenenatsy 1Mo rpaduKy 3aBUCUMOCTH TMPOEKIIMA CKOPOCTH OT BPEMEHH XapaKTep MEXaHWYECKOTO
JIBWKEHUS,  Ha4YaJbHOM CKOPOCTH, MPOEKIMIO YCKOPEHUS, U3MEHEHUE KOOpAUHAThI. Omnpeaensars Mo
rpaduKy 3aBUCHMOCTH TIPOEKIIMH YCKOPEHHS OT BPEMEHHM XapakTep MEXaHWUYECKOTO JBHKEHHS,
W3MEHEHHNE MPOEKIIMU CKOPOCTHU 3a OMPEICIEHHBIN MPOMEKYTOK BPEMEHH.

JlaBaThb omnpejesieHne MOHATH: a0COTIOTHO TBEPAOE TEJIO, MOCTYMATEIBHOE U BpallaTeIbHOE IBHKCHHUS
a0CoIIOTHO TBEPAOTO Teja. Pacmo3HaBaTh B KOHKPETHBIX CUTYallUsX, BOCIPOM3BOIUTH M HAOIIOIATH
MOCTYIATeILHOE U BpaIllaTelIbHOE ABMKEHUS TBEPIOTO Tena. [I[puMeHsTh Moeb abCOMOTHO TBEPAOTO
Tela  JJIg OMMCAHMS ABWKCHUS TeJl. BoIUKCIATE 3HaUeHUE YTJIOBOUM U JIMHEWMHOM CKOPOCTEH, YaCTOThI
U TiepuoJia 0OpallleHusl B KOHKPETHBIX CUTyanusax. Pa3znuyarh myTh W NepeMenieHrne, MIHOBEHHYIO U
CPEIHIOI CKOpOCTU. M3MepsATh 3HAYEHUS MEpPEMEIICHUS, MYyTH, KOOPAWHATHI, BPEMEHH JIBUKCHUS,
MTHOBEHHOM CKOpPOCTH, CPEAHEH CKOpPOCTH, YCKOPEHHS, BPEMEHM ABWXKEHHUs. PaboTarh B mape mpu
BBITIOJTHCHHH JITA0OPATOPHBIX PabOT M MPAKTUYCCKUX 3adaHui. [IpuMeHsATh Monaenu «MarepuaibHas
TOYKa», «PAaBHOMEPHOE MPSMOJIMHENHOE JABUKEHHUE», «PABHOYCKOPEHHOE JBHKEHUE» JJIsl OMNHCAHUS
JIBUKEHUS peabHbIX TeI U 00BEKTOB, H3y4aeMbIX B Kypce OMOJIOTHH

3aKOHEBI
TUHAMUKHA
Hrrotona
4y,

SBnenue nnepuu. Macca u
cuna. MHepuuaibHble CUCTEMBI
oTcuéra. B3auMoelicTBue Tel.
Cnosxenne cui. Ilepsblii, BTOpoit
U TpeTuil 3akoHbl HproTOHA.

JlaBaTh oIpenencHUe MOHATUN: WHEPLHsA, WHEPTHOCTb, Macca, CHJIA, PaBHOACHCTBYIOLIAs CHIIA,
UHepluanbHas cuctemMa oTcuéra. Pacno3HaBark, HaOMOAaTh sBJICHUE MHEpLUUH. [IpuBOoANTH pUMEpHI
€ro NpOSIBIICHUS] B KOHKPETHBIX cUTyauusiX. OOBSICHATP MEXaHMUYECKHE SBJICHHS B HMHEPIMAIbHBIX
cucreMax oTcuéra. BeiiensaTs NeHCTBUS TN APYr Ha APyra U XapakTepu3oBaTh UX cuiaMu. [IpuMeHATh
3HaHMsST O JEHUCTBUAX HaJ BEKTOPAMHM, TIOJIYYEHHBIE HA YypokKax reoMmerpuu. Onpenensarsb
PaBHOJEHCTBYIOIIYIO CHIly ABYX cuil. DopMynupoBaTh NEPBBIM, BTOPOM M TpeTUH 3akoHbI HbroToHAa,
YCIIOBHS UX NMPUMEHUMOCTH. [IpUMEHATh NepBhIil, BTOPON U TPETHUMl 3aKOHbI HbIOTOHA mpU  penieHuun
pacy€THBIX 3a1a4.

PopMyIHpOBaTh MPUHLIMII OTHOCUTENBHOCTH ['aymies




Cuisl B

3aKOH BCEMUPHOTO TATOTEHUS.

[lepeunciiaTe BUABI B3aUMOJCHMCTBUSA TEJI W BUJBI CUJI B MEXaHUKe. JlaBaTh ONpENEICHUE MOHSITUM:

MEXaHUKe I'paBuTanInOHHAs TOCTOSHHAS. CHJIa TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHMUS, BEC, HEBECOMOCTb.
S5u. Cuna tsxectu. Bec u @opMyIMpOBaTh 3aKOH BCEMHMPHOIO TATOTEHHUS W YCIOBUS €ro npuMeHumocTtd. Haxomuts B

HEBECOMOCTb. JOTIOJTHUTENBHON JuTeparype u MHTepHere wuHpOpManuioo 00 OTKpbITHH HbIOTOHOM 3akoHA

Cunsl ynipyroctu. 3akon ['yka. BCEMUPHOIO TAroTeHUs. [IpUMEHsTh 3aKOH BCEMUPHOTO TSATOTEHMSI IIPU PELIEHUH KOHKPETHBIX 3aj]ady.

Cunbl TpeHuUsL. PaccunthiBaTh CHITy TSDKECTH B KOHKPETHBIX CUTYallUAX. BBIUMCIIATH BEC TEN B KOHKPETHBIX CUTYALIUSX.
HazbiBaTh cX0JCTBO M pa3nuuus Beca U CUJIbl TsDKecTU. Pacrio3HaBaTh M BOCHPOU3BOJUTH COCTOSIHUE

JlabopaTopHble padoThbI: TEJ, TPU KOTOPBIX BEC TeJla paBeH CUJIE TSHKECTH, OoJiblie WM MeHblne e€. OnuceiBaTh u

2. N3mepenue KECTKOCTH BOCIIPOM3BOJIUTh COCTOSIHUE HEBECOMOCTH Teja. ['0TOBUTH Mpe3eHTaluuu U COOOIIEHUS O MOBEICHUU

MPYKHUHBI. T€l B YCIOBUSX HEBECOMOCTH, O MOJIETaX YeJIOBEKa B KOCMOC, O JIOCTIKEHHUSX Hallell cTpaHbl B

3. N3mepenue koxddummeHTa MOATOTOBKE KOCMOHABTOB K IOJIETaM B YCJIOBHSIX HEBECOMOCTH.

TPEHUSI CKOJIbKEHHUS. PacrioznaBath, BOCIpOM3BOAUTh M HAOMIOAATH pa3iauydHble BUIbI Jedopmanuu Ten. PopMyaupoBath
3akoH ['yka, IpaHUIbl €ro NPUMEHUMOCTU. BBIYHCIATE M U3MEPATh CUIY YHOPYTOCTH, XKECTKOCTb
npyxuHsl. Pacro3HaBars, BOCIPOU3BOAUTH, HAOMIOJATh SIBJIEHHSI CYXOrO0 TPEHUS MOKOSI, CKOJIbXKEHUS,
KaueHUsl, sIBJICHUE CONIPOTUBIICHUS TP JABIKEHUU Tella B KUAKOCTU WM raze. 3mepsaTs u nu3o0paxarb
rpaduyecKku CUIIbl TPEHUS TOKOSI, CKOJBKEHUS, KaUeHHs, )KUJKOTO TPEHUSI B KOHKPETHBIX CUTYyallUsX.
Hcnonb3oBath hopmyity J11sl BBIUMCICHHS CUITBI TPEHUS CKOJILKEHUSI IIPH PEIIeHUH 3a]1ay.

W3mepsaTs cuity TSXKECTH, CHILy YIPYTOCTH, BEC Tela, CUILy TPEHUSs, YUIMHEHUE IPY>KUHBI
Onpenenstb ¢ TOMOUIBIO KOCBEHHBIX M3MEPEHUN >KECTKOCTb NPYKHUHBI, KOIPPHUIMEHT TpeHUus
CKOJIb)KEHUS.
PaGotatp B mape mpu BBIOJHEHUH MPAKTUYECKUX 3a/IlaHUH.
Haxonuts B momosiHuTenbHON nutepaType u VHTepHere MH(OpMalMio O BKIAAE pa3HbIX YUYEHBIX B
pa3BUTHE MEXaHUKH. ['OTOBUTH Mpe3eHTalluu ¥ COOOIICHHUS [0 U3YYCHHBIM TEMaM.
3akoH Nmnynec tena. Umnynse cunbl. | JlaBaTh onpeaeneHue NOHITHI: UMITYJIbC MAaTEPUATIBHOM TOUKH, UMITYJIBC CHJIbI, UMITYJIbC CUCTEMBI TEJI,
COXpaHEHUs 3aKOH COXpaHEHUs UMITYJIbCA 3aMKHYTasi CUCTEMA TeJ, PEAKTUBHOE JBUKEHUE.
HMITYJIbCA Tena. PacrioznaBath, BOCIPOU3BOIUTh, HAOIIONATh YIPYrHe U HEYNPYrHe CTOJIKHOBEHHUS TEl, PEaKTUBHOE
34. PeakTtuBHOE IBIKEHUE NIBIDKECHUE.
Haxonuth B KOHKPETHOM CHUTyalluM 3HAYE€HHS MUMIIYJIbCAa MAaTE€pPUAIbHOM TOYKM M HUMITYJIbCAa CHUJIBI.
DopMyIHpOBATH 3aKOH COXPAaHEHUSI UMITYJIbCA, TPAHULIBI €r0 IPUMEHUMOCTH.
CocraBiiATh ypaBHEHUS, OIMCHIBAIOIIME 3aKOH COXPAaHEHUs HUMIYyJbCa B KOHKPETHOW CHUTYallMH.
Haxonuts, ncnonp3ysi COCTaBIEHHOE YPABHEHUE, HEU3BECTHHIC BEJTUYHUHBI.
Co3paBaTh cHUTyallud B KOTOPBIX MpPOSIBISETCS 3aKOH COXpaHeHUs wummynbca. Haxoauts B
JOTIOTHUTENBHOU TuTepaType u HTepHeTe nHGOpMAaIUIO MO 3a1aHHOH TeMe.
l'oToBUTH mpe3eHTauu U COOOIIEHHS 10 U3YUYEHHBIM TeMaM. ['0TOBUTH MPE3eHTAIlMN U COOOIICHUS O
noj€rax 4YeloBeKa B  KOCMOC, O JIOCTHIKEHHUSX Hallled CTpaHbl B OCBOGHMM KOCMHUYECKOIO
npocTpaHcTBa. PaboTaTh B mape Wi rpymie Mpy BHIIIOJIHEHWH TPAKTHYECKUX 3aIaHui
3aKkoH Pabota cusbl. MOLTHOCTB. JlaBaTh ompejeneHUe MOHATHIA: padoTa CHIIBI, MOILIHOCTb, KMHETHYECKas SHEprus, MOTEHIHaJIbHAas
COXPaHEHHUS Kunernueckas sneprus. Pabora | sHeprus, mojiHas MEXaHUUYECKasi YHEPIHsl, U30JIMPOBAHHAS CUCTeMa, KOHCepBAaTUBHAS cujia. BHIYHCIATH
MEXaHU4YEeCKOMH cuiibl TspkecTu. [loTeHIManbHas | B KOHKPETHOM CUTyalluu 3Ha4eHUs (DU3MUYECKUX BENWYMH: pabOThl CUIIBI, PabOTBI CHIIBI TSKECTH,
SHEPTrUu SHEPrUs Tesla B TPABUTALMOHHOM | pabOThl CHJIBI YIPYTOCTH, pabOThl CHJIBI TPEHUS, MOUIHOCTH, KMHETHYECKOW SHEpruH, W3MEHEHHUS
5u.=44.+1y. noJie. PaboTa cuibl ynpyrocru. KMHETUYECKOM DSHEPIruM, MOTEHUMAJIbHON JHEPIMHM Tl B TPaBUTALIMOHHOM I0JI€, NOTEHIMAIbHON




peseps [ToTeHnManpHast JHEPTUS YIIPYro | SHEPTHH YIPYro AeHopMUPOBAHHOTO TENa, MOJHON MexaHudecKod sHepruu. COCTaBIsTh YpaBHEHHS,
ne(opMHUPOBAHHOTO Tea. CBSI3bIBAIOIIME pabOTy CHIIbI, ACUCTBYIOUICH Ha TEJIO B KOHKPETHOW CHUTYyallud, C HW3MEHEHHEM
3aKkoH COXpaHCHHA KHHETHYECKOM SHECPruu TCia. HaXOI[I/ITI:, HCIOJIb3Yyd COCTAaBJICHHOC YPAaBHCHUC, HCHU3BCCTHLIC
MEXaHHYECKOM OHCPTHUH. BCIIMYUHBI.
@opMyIUpOBaTh 3aKOH COXPAaHEHUs IIOJHOM MEXaHMYECKOW SHEPruU, Ha3bIBaTh TIPaHULBI €ro
JlabopaTopHble paboThbI: IIPUMEHUMOCTH.
4. N3ydyenue 3akoHa coxpaHeHusi | COCTaBIsATh YpPaBHEHMsI, OIMCHIBAIOIIME 3aKOH COXpPAHEHMsI IOJHOW MEXaHMYECKON HHEepruu, B
MEXaHMYECKOU OHCPTHUH. KOHerTHOI\/JI CHUTyaluu. HaXOI[I/ITI), HCIIOJIB3Ys COCTABJICHHOC YPAaBHCHHNEC, HCU3BCCTHBIC BEJIMYNHEI.
COBILaBaTL CUTyallul, B KOTOPBIX HNPOABIIACTCA 3aKOH COXPaHCHHA MOJHOM MeXaHW4eCKOH OHCPruu.
KonTposabHbie padoTsi: BBINOIHATE dKCIEPUMEHTAIBHYIO NPOBEPKY 3aKOHA COXPAHEHUs MEXaHWYECKOW SHEPruu. BBITOIHATH
1. MexaHuka KOCBEHHbIE M3MEpPEHUs] UMITYJIbCa TeJla, MEXaHMUECKON 3HEpPIruu Teia, paboThl cHilbl TpeHus. PabotaTh
B Mape, rpynme Ipy BBIIOJHEHUH NPAKTUYECKUX 3aaHuil. HaxoIuTe B TONOJHUTENBHON JINTEPATYpE U
WNuTepHere nnpopMalnio 1o 3a1aHHOM TeMe.
HpI/IMeHSITI) 3aKOHBbI COXpPaHCHHA HMITyJIbCa U MEXaHMYeCKOM OHECPrun jid ONHCaHUA ABUXKXCHUA
peanbHbIX TEI
Crartuka PaBHOBECHE MaTepHalIbHOM JlaBaTh ompeneneHue MOHSATUN: pPaBHOBECHE, YCTOWYMBOE PAHOBECHE, HE YCTOWYMBOE PAHOBECHE,
3u. TOYKH U TBEPJOTO Tea. Bumsl 0e3pa3TuYHOe PAaBHOBECHE,IICYO CUJIBI,MOMEHT CHJIbl. HaxoIuTh B KOHKPETHOW CUTYyallud 3HAYCHUS
paBHOBecHS. Y CIOBUSA maedya cwibl. MomeHTa cuibl. IlepedncisaTs ycinoBUSL paBHOBECHS MATEPUAIBHON TOYKH M TBEPIOIO
PaBHOBECHA. Te.]'Ia.COCTaBJ'ISITBypaBHeHI/ISI,OHI/ICI)IBaI-OHII/Ie YCJIOBUA  PAaBHOBECHA, B KOHKPETHBIX CHUTyalusX.
MoMeHT CHIIBI. OHpe)Ie.]'ISITB, HCIIOJIB3Ys COCTaBJICHHOC YpaBHCHHCE, HEU3BECTHLIC BeJ'II/I'—II/IHI)I.PaCHOSHaBaTI),
BOCIIPOM3BOJUTh M HaONIONaTh pa3IMyHble BHUJIBI paBHOBECHS Tel. M3MepsaTh cuily ¢ MOMOIIBIO
JlaGoparopHas padora: MPYKUHHOTO JIMHAMOMETpPA, M3MEpSThI Jeuo cuibl. Paborath B mape, rpymne Hpu BBHINOJHEHUH
5. M3yuenune paBHOBECHs MpaKTUYECKUX 3aJaHuii. HaxoauTeB momosHUTENBHOW juTepatype W HWHTepHeTre wHOpManuo o
Tesa MoJ1 JEUCTBUEM 3HAUYEHUU CTAaTUKU B CTPOUTENBCTBE, TEXHUKE, OBITY,00bICHEHHE (QOPMBI M Pa3MEPOB OOBEKTOB
HECKOJIBKUX CHIL. npupoabl. ['OTOBUTH Mpe3eHTauuu M COOOIIeHHs MO 3aJaHHbIM Temam. Pabotate B mape mnpu
BBITIOJTHEHUH J1TAO0PATOPHOM pabOTHI.
OcHOBBI JaBnenue. 3akon [Tackans. OnuceiBaTh MEXaHWYECKYI0 KapTHHY mupa. llepedncnsaTte OOBEKTHI, MOJIENH, sBICHUS, (PU3nUEeCKUe
ruApoMexaHuku | PaBHOBecHe KUJIKOCTH U rasa. BEJIMYMHBI, 3aKOHBI, Hay4dHble (DaKThl, CPEACTBAa OIHUCAHMS, paccMaTpUBacMble B KJIACCHUECKOU
2y, 3akoH Apxumena. [1naBanue mexanuke. @dopmynupoBaTh MpsAMYI0 U OOpaTHYIO 3aJauyd MEXaHUKU. YKas3blBaTb TI'PaHUIIbI
TeI. IPUMEHUMOCTH MOJIEIE M 3aKOHOB KJIACCMYECKOW MexaHUKU. HasplBaTh Npumepsl MCHOJIb30BAHUS
MOJEJIEH U 3aKOHOB MEXAHMKH Il ONMCAHUS IBUKEHUSI PEAJIbHBIX TEJ
MousekyasipHasi pu3nka u TepMoauHamMuka. 18 4. (174.+14. pe3eps)
OcHOBBI MonexkynsapHO - KHHETUYECKas JlaBaTh ompenereHUEe MOHATUNA: TEIUIOBBIEC SIBJICHUS, MAKPOCKOIIMYECKUE TeJa, TEIUIOBOE JBUIKEHUE,
MOJIEKYJIAPHO- teopust (MKT) cTpoenust OpOoyHOBCKOE JABIDKEHUE, AU(PPy3us, OTHOCUTEIbHAsT MOJEKYISpHas Macca, KOJIWYECTBO BEIECTBa,
KHUHETHYECKOMN BeIlleCTBa U €€ MOJISIpHAsl Macca, MOJIEKYJa, Macca MOJIEKYJIbl, CKOPOCTh ABM)KEHUSI MOJIEKYJIbl, CPEAHSS KUHETHYECKast
teopun (MKT) | skcniepuMeHTaIbHbBIC SHEPTUsl MOJIEKYJIbl, CUJIbl B3AUMOICUCTBUS MOJIEKYJI, H/I€aJbHbIN Ia3, MUKPOCKONIMYECKUE TapaMeTphl,
3u. JI0Ka3aTelbcTBa. bpoyHOBCKOE MaKpOCKOIMYECKUE TapaMeTphl, JaBJCHHE rasa, abCONIOTHas TemrepaTypa, TEIIOBOE pPaBHOBECHE,

JBHKCHHUE.
Temmeparypa u TemIoBoe
paBHoBecue. [lIkansl Llenscus u

MKT. Ilepeunciars MUKpOCKOTIMYECKHE U MAaKPOCKOIIMYECKHE ITapaMETPhI rasa.
Ilepeuncnsare ocHoBHble moJiokeHUss MKT, npuBoauTe HpUMEpB,  pEe3yJIbTAThI
ONMCHIBATh IKCIIEPUMEHTBHI, JO0KA3bIBAIOIINE UX CIIPABENINUBOCTD.

HAOIIOAECHUN U




KenbBuna. AbconoTHas
TeMIlepaTypa KaK Mepa cpeHen
KMHETUYECKON SHEPTUU
TEIUIOBOTO JABM)KEHHUS YaCTHIL
BEIIECTBA

Cubl B3aMMOJEHCTBHUS MOJIEKY
B pa3HBIX arperaTHbIxX
COCTOSIHUSIX BellecTBa. Mojenb
«uaealbHbIN ra3y. JlaBieHue
ra3a. CBsi3b MKy JaBIECHUEM U
CpeaHEeN KUHETHYECKON
SHEeprueil NocTynaTeJIbHOro
TEIJIOBOTO JABMKEHUSI MOJIEKYIT
UJealIbHOTO Tas3a.

OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUH UJEAILHOTO rasa.

JlabopaTopHas padora

6. M3mepenue TemmnepaTypsl
KHUJIKOCTHBIMH U IIH(PPOBBIMH
TEPMOMETPAMH.

Pacnio3naBaTte M ONUCHIBATH SBJICHHS: TEIUIOBOE JBHKCHHE, OPOYHOBCKOE IBWKEHHUE, TUPQPY3HS.
Bocnpou3Boauth ¥ OOBACHATH OMBITHI, JAEMOHCTPUPYIOIIHE 3aBHUCHUMOCTb CKOPOCTH au(py3uu oT
TEMIIEpaTypbl M arperatHoro cocTosHus BemiectBa. HaOmiomate nud¢y3uio B JKUIKOCTAX M raszax.
Hcnons3oBars IIOJTy4CHHBIE Ha ypoKax XUMUU
YMEHUS ONPENENATh 3HAYEHHUs] OTHOCUTEIBHOM MOJIEKYJISPHOM MAacChl, MOJSIPHOM MAaccChl, KOJIMYECTBA
BEIIECTBA, MAaCChl MOJICKYJIBI, (DOPMYIIHPOBATh (DU3MUECKUN CMBICI TIOCTOSIHHON ABoranpo. OneHuBaTh
pazmep moJiekyibl. OOBSCHATh OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSIHUH BeriecTBa Ha ocHoBe MKT.
OnuceiBaTh MOJIENb «HaeanbHbIN Ta3» CocraBisath ocHOBHOE ypaBHeHHe MKT waeanpHOro rasa B
KOHKpEeTHOU cuTyanuu. OnpeaensiTs, UCHOIb3ys COCTaBICHHOE YPABHEHHUE, HEU3BECTHbIE BEJINYNHBI.
CocTaBiiaTh ypaBHEHHE, CBA3bIBAIOLIEE JABJICHHE WACATBHOITO Ta3a CO CpelHed KUHETHYECKOU
SHEeprueil MoJIeKyl, B KOHKpPETHON cutryauuu. OmnpenensiTh, HUCNOJIb3ys COCTABIEHHOE ypaBHEHHE,
HEWU3BECTHBIE BEJIMYHHBI.

OnuceiBath crocoObl u3MepeHuid Temneparypbl. CpaBHuBarh Imkanbl KenbBuna u Ilenbcus.
CocTaBniaTh ypaBHEHME, CBsI3bIBalollee aOCOJIOTHYIO TeMIepaTypy HJEaJbHOIO ra3a co CpeiHeu
KMHETUYECKOM 3Heprued MoJiekys, B KOHKpPEeTHOH curyauuu. OnpenensiTb, UCIOJIb3YS COCTAaBIEHHOE
YpaBHEHHUE, HEU3BECTHbIE BeIWYMHBI. COCTaBIIATh YPAaBHEHHME, CBS3BIBAIOIIEE IABJICHUE HACAIBHOIO
raza ¢ abCOJIIOTHOM TeMIlepaTypoi, B KOHKPETHOHM cuTyaruu. OmnpenensiTh, UCHOIb3YsI COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHBIC BEIWYMHBL. V3MepsaTh TeMmmeparypy JKHIKOCTH, ra3a XUIAKOCTHBIMA U
1M (POBBIMU TEPMOMETPAMHU.

PabGoTtate B mape, rpyrmrme mpu BBHITIOJHEHUHM MPAKTUYECKUX 3aJaHuil. HaxoauTh B JOMOTHUTEIHHOM
outeparype u VHTepHeTe CBEeleHHMs MO WCTOPUM PA3BUTHS ATOMHUCTHYECKOM TEOPUU CTPOEHUS
BEILIECTBA.

YpaBHeHue YpaBHEHUE COCTOSIHUSA CocTaBnATh ypaBHEHHME COCTOSIHUS HACAIBHOTO rasza u ypaBHeHHe MenzeneeBa - Kianelipona B
COCTOSTHUS UJIeabHOTO Ta3a. Y paBHEHUE KOHKpPETHOM CHUTyallud. BBIUKCIATH, HCIOIb3ys COCTAaBICHHOE YpaBHEHHE, HEW3BECTHBIE BEIMUYMHBI.
rasa. Menneneea - Kianeitpona. Pacno3naBath W ONUCHIBATH M30MPOIIECCHl B HUIICATBHOM Traze. PopMyaupoBaTh ra30BbI€ 3aKOHBI U
4 u. all3ompoueccel. ['azoBbIe OTPEENATh TpaHULIbl UX NpUMEHUMOCTU. COCTaBIATH ypaBHEHUS [UIS MX ONMUCAHHS. BbUHCIATH,
3aKOHBI. UCIIOJIB3YS COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC BETMUMHBI.
[IpencraBisaTs B Buje TpadMKOB M30XOPHBIN, H300apHBIN U U30TEPMUUYECKUI Mpouecchl. OnpeaensiTh
JlabopaTopnas padora: no rpadukam xapakTep mpolecca U MakpornapaMmeTpbl UaeaabHOro raza. M3MepsaTh JaBieHue BO3AyXa
7. DKCniepUMeHTalbHAs MaHOMeTpaMd M UU(GPOBBIMU JATYMKAMH JaBJICHUS Tra3a, TEMIlepaTypy rasza - JKUIKOCTHBIMHU
npoBepka 3akoHa ['eii - Jltoccaka | TepMomMeTpaMu U UU(POBBIMU TeMIEpaTypHbIMU JaTdyukamMu. PabGoTath B mape, Tpymme MpH
BBITIOJTHEHUH TPAKTUYeCKUX 3anaHuil. Haxoauth B JomosHUTENbHON nuteparype u HWHTepHere
CBEIICHMSI IO 33aJ]aHHON Teme. ['0TOBUTH Mpe3eHTaluu U COOOIEHHS Mo 3aJaHHbIM TeMaM. [IpumMeHsTh
MOJIeTIb HJICAIbHOTO Ta3a JJIsl ONKMCAHUS TIOBEJICHUS pealbHBIX Ta30B.
B3aumnsie Bsaumusie npeBpartieHus JlaBaTh ompesneneHue MOHATHI: UCHapeHue, KOHACHCAIWs, KHUICHHE, JWHAMUYECKOE paBHOBECHE,
MpeBpaIieHus KUJKOCTHU U ra3a. HachlllleHHbIE | HACBIIIEHHBIN Map, HE HACHIIIEHHBIN map.
KUJKOCTU U Y HEHACBIIIEHHBIE MapPHI. Pacnio3znaBath, BOCIPOU3BOANUTH, HAOMIOAATH SBIICHUS: UCTIAPEHUE, KOHICHCAIIHS, KUTICHHE.
rasa. | u.
Kunkoctu. Mogenb cTpoeHus KUAKOCTH. [lepeuncnsaTh CBOWCTBA XHAKOCTH M OOBSICHITH WX C TMOMOIIBI0O MOJEIH CTPOCHUS  KHUIKOCTH,
I u [ToBepxHOCTHOE HATSKEHUE. CO3/ITaHHOI Ha OCHOBE M K T.

I[aBaTL ONpCHACIICHUC MMOHATUM: cuja TMOBCPXHOCTHOT'O HATSXKCHUS, KOB(I)(I)I/ILII/ICHT TIOBCPXHOCTHOT'O




HaTsDKeHus. Pacmo3HaBaThs u BOCIIPOU3BOJUTH NPUMCEPHI IMPOSABJICHUA I[eflCTBHSI CHJIBI MOBECPXHOCTHOT'O
HaTAXKCHUA.

TBEpasle Tena
I

Monenb CTpOCHHUS TBEPABIX TEIL.
Kpucrammmaeckue u amopdHbie
Tena.

HaspiBath cxoacTBa M pasiauuus TBEPABIX Tel, aMOP(HBIX Tel, )KUIKUX KpUCTauIoB. llepeuncnars
CBOMCTBA TBEPBIX TEII

OcHOBBI Buyrpennsis sueprusi. JlaBatb ompeeneHre MOHATUN: TEPMOJMHAMUYECKAs CHUCTEMa, M30JUPOBaHHAs TEPMOIAMHAMUYECKAs
TepMoauHamMuku | TepMoauHaAMUYECKas CUCTEMa U | CUCTEMa, PaBHOBECHOE COCTOSTHUE, TEPMOJAMHAMUYECKUIN MPOLIECC, BHYTPEHHSIA SHEPTUs, BHYTPEHHSS
8 u.=7u.+1u. €€ paBHOBECHOE COCTOSIHHUE. SHEPTUsi UJCATHHOTO Ta3a, TEIJIOEMKOCTh, KOJUYECTBO TEIUIOTHI, YAEJIbHas TEIUIOTa TIIaBJICHUS,
peseps Pabora u Terutonepenada Kak yIeiabpHas TeIIoTa mapoo0pa30BaHus, yIeIbHAs TEIUIOTa CTOPAHUS TOIUIMBA, padoTa B TEPMOTUHAMUKE,
CITOCOOBI H3MEHEHUS 00paTUMBIN MPOIECC, HEOOPATUMBIN MPOIIECC, HarpeBaTesb, XOJOAWIBHHUK, padouee Tello, TEIJI0BOM
BHYTPEHHEN HEPrUu. nsurarens, KII/] TeruioBoro nsurarens.
KonuuecTBo TEMIOTHI. Pacmio3naBath TEpMOIMHAMUYECKYIO CUCTEMY, XapaKTepU30BaTh €€ COCTOSIHUE U MPOIECChl U3MEHEHUS
TermmoéMKOoCTb. COCTOSIHHSL.
VYpaBHeHue TeroBoro 6ananca. | ONUChIBaTh CMOCOOBI W3MEHEHHUS COCTOSIHHS TEPMOJIMHAMHUYECKOW CHUCTEMBblI TYTEM COBEpIICHUS
[lepBrlii 3aKOH TEPMOJUHAMHUKH. | MEXaHUYECKOM pabOThl U Teruionepeaaye.
AnmabaTHBIN mpoIIecc. CocTaBiaTh ypaBHEHHE TEIUIOBOTO OajaHca B KOHKPETHOM CHUTyallMd. BBIYHCIATH, HWCIONB3YS
Heo6patumocTh TemmoBbIX COCTaBJICHHOE YpaBHEHUE, HEU3BECTHHIC BEIIMUNHBI.
MIPOIIECCOB. Onpenenath 3HAUYCHUS BHYTPEHHEW HSHEPrUM WICAITHHOTO Tra3a, W3MEHEHHWE BHYTPEHHEH JHEpPruu
[IpeobpazoBanust 3HEPTUHU B HJICATbHOTO Ta3a, pabOThl MACATBHOTO Ta3a , padOThl HAJl WI€ATbHBIM Ta30M, KOJMYECTBA TEIUIOTHI B
TETUTOBBIX MAaIlIMHAX. KOHKPETHBIX CUTYaIHsX.
KII/I TeryoBbIX MalIvH. Omnpenenats 3HaueHHE pabOThl MAEATBHOTO rasza mo rpaduky 3aBUCHMOCTH JaBlIEHUS OT 00bEMa mpu
n300apHOM TIpolecce.
KonTposbHbIe padoThI: @opMynHpoBaTh MEPBBIA 3aKOH TepMOAMHAMUKU. COCTaBIATH ypaBHEHHE, ONMCHIBAIOLIEE IEPBBIN
2. OcuoBsl MKT u 3aKOH TE€PMOJMHAMUKH, B KOHKPETHBIX CUTYALUSIX [JIs1 U3OIMPOIECCOB B UACATBLHOM rasze. BraucisTs,
TEPMOJUHAMUKH HCIIOJIb3Ys COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMYNHBI.
Paznuuate oOpatuMble W HeoOpaTuMmble mpouecchl. llonTBepknaTh MpuMepaMu HeoOpaTUMOCTh
TEIJIOBBIX MTPOLIECCOB.
[IpuBOIUTE TpUMEpHI TEIUIOBBIX ABUIATENIEH, BBIACIATH B IIpUMEpax OCHOBHBIE YacTH JBUraTelei,
ONMCBHIBATh NpUHUUI JeicTBUsA. Bbruuciars 3Hadenust KIIJ[ temtoBoro nBurarens B KOHKPETHBIX
CUTYyaLHSIX.
Haxonuts B nutepatype u MHTepHeTe MHGOPMALIMIO O MPOOIeMax SHEPTETUKH U OXpaHe OKPYKaroIIeH
cpenbl. Y4acTBOBAaTh B JUCKYCCHU O MpoOjemMax SHEPreTHKU M OXpaHE OKPYKAIoIIeH Cpelbl, BECTH
JIMAJIOT, OTKPBITO BBIPAXKaTh U OTCTaWBATh CBOKO TOUKY 3PEHUS, BHICIYIIIMBATH MHEHHUE OIIIOHEHTA.
OcHoBBbI J1eKTPOAUHAMUKHU. 18 4. (164.+24. pe3epB)
DNEeKTpOCTaTUKA | DIEKTPUUYECKUN 3apsii. JlaBate omnpeneneHue TMOHATHUH: DSIEKTPUUYECKUM 3apsijl, DJIEMEHTAPHBIA SIEKTPUUYECKUN 3aps,
6 u. 3aKoH COXpaHEHUs TOYEYHBIA ANEKTPUYECKUI 3apsi, CBOOOJHBIM DIEKTPUYECKHH 3apsij, JJIEKTPUYECKoe ToOIe,

IEKTPUUECKOTO 3apsa.
DneKTpuYecKoe
B3auMoeiictBue. 3akon Kynona.

HaHpH)KéHHOCTL QJICKTPUYICCKOTO II0JIS, JIMHUU HaHpH)KéHHOCTI/I QJICKTPUYICCKOTO IOJIsL, OAHOPOJHOC
QJICKTPUYCCKOC ITOJIC, MOTCHIHAJI
QJICKTPUYCCKOT'O TOJISA, Pa3HOCTH NMOTCHIHUAJIOB, SHCPIrUd SJICKTPUUCCKOTO II0JISI, SKBHUIIOTCHIMWAJIbHAA




Hanpsx€HHOCTE ¥ IOTEHIMAI
JJIEKTPOCTATHYECKOTO MOJIA,
CBSA3b MEXy HUMH.

JInHuy HaNIPsKEHHOCTU U
SKBUIIOTEHIUAIbHBIE
noBepxHocTu. [IpuHImUn
CYIIEPIIO3UIINH JIEKTPUYECKUX

noyei. Pa3HoCTh MOTEHIIUAIOB.

DneKkTpuyeckas EMKOCTb.
Konpgencarop.

IIOBEPXHOCTb, 3JEKTPOCTATHUYECKAss WHIAYKLMS, TOJApU3aLUs JUAJIEKTPUKOB, JUIIEKTPUYECKas
IIPOHULIAEMOCTb BEILECTBA, JIEKTPOEMKOCTb, KOHAEHCATOP.

PacrioznaBarh, BOCIPOM3BOJIUTE M HAOIIOATh Pa3UYHbIE CIOCOOBI AnekTpusanuu Tel. OOBICHATH
SIBJICHUE JIEKTPU3ALIMY HA OCHOBE 3HAHWM O CTPOECHUU BELIECTBA.

OnuceiBaTh ¥ BOCIPOU3BOAUTH B3aUMOJIEHCTBHE 3apsyKEHHBIX TEJl.

OnuceiBaTh  NPUHIMI JEHCTBUS JIEKTPOMETpA.

DopMyIHpPOBaTh 3aKOH COXPAHEHUS MEKTPUUYECKOTO 3apsiia, YCIOBUSI €r0 IPUMEHUMOCTH.

CocTaBiiTh ypaBHEHHUE, BBIPAXKAIOLIEE 3aKOH COXPAHEHHS AIEKTPUYECKOTO 3apsjia, B KOHKPETHBIX
cUTyalusix. BeIYMCIATh, HCHIOJIB3Ys COCTAaBICHHOE YpaBHEHUE, HEU3BECTHBIE BEJIMUKHBI.
®opmynnpoBath 3akoH KyrnoHa, ycioBus ero npuMeHuMocTH. COCTaBiIsATh YpaBHEHUE, BbIpaXKarolee
3akoH KynoHa, B KOHKpETHBIX CHUTyallMsIX. BBIYMCIATH, HCIOJIB3YS COCTABICHHOE YypaBHEHHUE
HEU3BECTHbBIE BEJIMYUHBI.

BobruncnaTe 3HaueHHE HANpsHKEHHOCTU TMOJSI TOUEYHOTO DJIEKTPUYECKOIro 3apsiia,  ONpeAemsTh
HalpaBJICHHE BEKTOpa HANpsHKEHHOCTH B KOHKpETHON cutyanuu, PopMyaupoBaTh NPUHLIUI
CYNEpHO3ULUN DBJIEKTPUUECKUX TMoje. OnpenensTb HalpaBlI€HHE U 3HAYCHHE pPe3yIbTHUPYIOLIEH
HanpsHKEHHOCTH JIEKTPUYECKOTO MOJISl CUCTEMBI TOUEYHBIX 3apsi/IOB.

N300paxkaTe 37eKTpuyecKoe MoJjie ¢ MOMOIIbBI0 JIMHUNA HanpskEHHOCTH. Pacno3HaBaTh U M300paxaTh
JUHUM HampsDKEHHOCTH TOJIE TOYEYHOTO 3apsiia, CHUCTEMbl TOYEYHBIX 3aps/ioB, MapalljieIbHON
IJIOCKOCTH, JIBYX MapauIeIbHBIX TIOCKOCTEH, 0THOPOAHOTO U HEOJHOPOTHOTO IEKTPUUYECKUX MOJIEH.
Onpenensats Mo JUHUSAM HaNpsDKEHHOCTH AJIEKTPUYECKOTO TOJISI 3HAKM U XapakTep pacipeleneHus
3apsIoB.

Onpenensars NOTEHLMAN JIEKTPOCTATUYECKOTO MOJIS B JAHHOW TOYKE MOJII TOYEYHOTO AJIEKTPUUYECKOTO
3apsifia, pa3HOCTh MOTEHIINAJIOB, HAMIPSKEHUE B KOHKPETHBIX CUTYaLUSX.

CocTaBisTh ypaBHEHHS, CBS3bIBAIOIIME HAMPSHKEHHOCTh OJEKTPUYECKOTO TOJIA C  Pa3HOCTHIO
MOTEHIIMAJIOB. Bbruncnsite, HCHONB3Ysl COCTABICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMYMHBL
N300paxkaTe SKBUIIOTEHLIMATIbHBIE MOBEPXHOCTU anekTpuyeckoro moss. PacrnoszHaBate u
BOCIIPOM3BOJUTh  SKBUIIOTECHLUATIbHBIE TIOBEPXHOCTH TOJIS TOUEYHOIO 3apsia, CUCTEMbl TOYEYHBIX
3apsA0B, 3apsLKEHHOM IUIACTUHBI, JBYX MapaUIeNbHBIX IJIOCKOCTEH; OAHOPOJHOTO M HEOJIHOPOJIHOTO
ANEKTPUYECKHUX MOJICH.

OOBACHATH YCTPOICTBO, MPUHLIUIT ACHCTBUS, MPAKTUUECKOE 3HaYCHHE KOHJCHCATOPOB.

BoruncnsaTe 3HaueHHE IEKTPOEMKOCTH IIOCKOTO KOHAEHCATOPA, 3apsia KOHJEHCATOpa, HampsKEeHUs
Ha OOKJIa/JIKaX KOHAEHCATOpa, MapaMeTpoB  IUIOCKOTO KOHJAEHCATOpa, SHEPTUU IEKTPHUUECKOTO MO
3apsHKEHHOTO KOHJIEHCATOPa B KOHKPETHBIX CUTYAIIHSIX.

Haxonute B VHTepHETe W NOMONMHUTENBHOW auTeparype HHPOpMAIUI0 00 OTKPBITHH 3JIEKTPOHA,
UCTOPUU HW3YUEHHUS DJICKTPUUYECKUX SIBIECHUI. ['OTOBUTH Mpe3eHTaluu U COOOIICHUS MO HM3yYEHHBIM
TEMaM.

3aKOHEBI
MOCTOSIHHOTO
TOKa.

8 u.=6y.+2y.
pe3eps

IToCTOSHHBIN 2IIEKTPUYECKUN
ToK. Cnna Toka.
ConpoTusieHue.
IlocnenoBarensHOE U
NapajIeIbHOE COSAUHEHUS
ITPOBOJHUKOB.

I[aBaTL ONpCACIICHUC MMOHSATHUH: 3H€KTpH‘leCKI/Iﬁ TOK, CHJIa TOK4, BOJIbTAMIICpHAA XapaKTCPHUCTHUKA,
QJICKTPUYCCKOC COMTPOTUBIICHUEC, CTOPOHHUC CUJIbL, SJICKTPOABUIKYIIAA CUJIA.

Hepe‘II/ICHHTB yCJIOBUA CYHIECTBOBAHUA JJICKTPHUYCCKOI'O TOKaA. Pacno3naBate u BOCIIPOHU3BOJUTH
SABJICHUEC SJICKTPUICCKOTI'O TOKaA, JIEeNCTBUSA SJICKTPUYCCKOTO TOKA B IIPOBOIAHUKE.

OOBACHATH MEXaHU3M SIBIICHUI HA OCHOBAHUU 3HAHUI O CTPOCHUHU BCIICCTBA.

ITonp30BaThCs AMIICpMCTPOM, BOJIBTMCTPOM, VYUYUTHIBATH 0COOEHHOCTHU HU3MCPCHUSA KOHKPCTHBIM




PaboTta u MOITHOCTH TOKA. 3aKOH
Jxoyna — Jlenua.
Onexrpoasmxkyimas cuia (DJ1C).
3akon Oma i MOJTHOU
AIEKTPUYECKOM LIETIH.

JlabopaTopHble padoThI:
8.ITocnenoBaTensHOE U
napajuieIbHOC COCTUHCHUS
IMPOBOAHHKOB.

9. Usmepenue DJIC ucTtouHnKa
TOKa.

KoHuTtpoJbHbie pagoThi:
3. OCHOBBI EKTPOANHAMUKHI

pruOOPOM U MPaABUIIA MOJKITFOUYCHUS B AICKTPUIECKYIO LETTb.

UccnenoBaTh SKCIEPUMEHTAIBHO 3aBUCHUMOCTh CHUJIBI TOKa B IIPOBOJHUKE OT HANPSIKEHUS U OT
COTIPOTHBIICHUS TPOBOAHUKA. CTPOUTH rpaduK BOJbTAMIIEPHON XapaKTEPUCTHKHU.

®dopmynupoBarh 3akoH OMa sl yyacTKa e, YCIOBUs ero npuMeHUuMOocTH. CoCTaBiIsATh ypaBHEHUE,
onuchiBaroee 3akoH Oma [yl ydacTKa ILIeTH, B KOHKPETHBIX CHUTYalUsiX. BBIUMCIATH, MCHOJIB3YA
COCTaBJICHHOE YpaBHEHHWE, HEW3BECTHbIE 3HAUCHHUs BeIWYMH. PaccumThiBaTh 00lllee COMPOTHBIICHUE
ydacTKa IeNH MpU TOCJIEI0BATEILHOM M MapaUIeIbHOM COCIMHEHUSX MPOBOJHUKOB. BBIMOIHIATH
pacy€Thl CUITBI TOKOB M HAMPSDKEHUM B PA3JIMUHBIX AIEKTPUUECKUX LIETISIX.

dopmynMpoBaTh U HUCIHOJB30BaTh 3akoH Jlxkoyna- Jlenma. OmnpenensaTte paboTy U MOIIHOCTb
AIEKTPUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI, BBIJIEISIONIEHCS B MPOBOJAHUKE C TOKOM, TIPH 3aJIaHHBIX
rapameTpax.

®dopmynupoBath 3ak0oH OMa U1 TIOJTHOW 1[ENH, YCIOBUS ero npuMeHUMOCTU. COCTaBIsATh ypaBHEHUE,
BBIpaxaromee 3akoH OmMa Jyisi TIOJTHOM 1enH, B KOHKPETHBIX CUTYyalusiX. PacCUMThIBATh, UCHOJIB3YS
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEITMYMHEI.

N3mepsaTh 3HaUCHHE AJIEKTPOIBIDKYIIECH CUIIbI, HAMPSHKEHUE W CUITY TOKA Ha YYacTKE IIEMU ¢ TTIOMOIIBIO
BOJIETMETpPA, aMIIEPMETPa.

CobmoiaTh MpaBuiia TEXHUKK 0€30MacHOCTH NP paboTe ¢ HICTOYHUKAMHU TOKa.

PaboTaTs B mape, rpyre npy BBIOJHEHUH MPAKTHYECKUX 3a/IaHUM.

Haxomute B muteparype u MHTepHeTe MH(DOpPMAIIUIO O CBSA3U AJIEKTPOMATHUTHOTO B3aUMOJICHCTBUS C
XUMUYECKUMH PEAKIUAMH W OHOJIOTMUECKHUMH TIpoIrieccaM, 00 WCTOJIB30BAaHUU  DJICKTPUUYECKUX
SBJICHUH )KMBBIMU OpraHU3MaMH U T. JI.

['0TOBUTH Mpe3eHTALMU U COOOIICHHUS [0 N3YYEHHBIM TEMaM

DIIEKTPUYECKUI
TOK B
pa3IMYHbIX
cpenax.

4y,

DNeKTpOHHAas MPOBOJIUMOCTh
METaJIOB. 3aBUCUMOCTH
CONIPOTHUBIICHUS TPOBOJHHUKA OT
TeMIEepPaTypBhI.

DJIEKTPUYECKUI TOK B
MIOJIYITPOBOHHKAX.
CoOcTBeHHAs 1

IIPUMECHas POBOIUMOCTH.
p-n — Ilepexon
DNEeKTpUYECKUI TOK B
ANEKTPOJIUTAX.
DNEeKTPUYECKUN TOK B BAKyyMe
U razax.

JlaBaTh ompenelieHne TMOHSATUI: HOCUTENN D3JIEKTPUUYECKOTO 3apsiia, MPOBOJUMOCTb, COOCTBEHHAs
MIPOBOJMMOCTD, IPUMECHAs POBOJAUMOCTb, SJIEKTPOHHAS POBOIUMOCTD, IBIPOYHAs IPOBOJUMOCTD, P-
n- Ilepexon, BakyyMm, TEpMO3JIEKTPOHHAs SMHUCCHS, 3JEKTPOJM3, Ta30BbIi pa3psll, peKOMOWHAIMS,
MOHM3AIMS, CAMOCTOSTEIbHBIA pa3psj, HECaMOCTOATEIbHBIM pa3psja, Pacrno3HaBath M ONMUCHIBATH
SIBJICHUSA TPOXOXKJIEHHUS DIEKTPUUECKOr0 TOKAa Yepe3 MPOBOJHUKH, TMOJYNPOBOJHUKH, BaKyyM,
ANEKTPOJIUTBHI, Ta3bl.

KauecTBeHHO XxapakTepu30BaTh JIEKTPUUYECKUIN TOK B CpeJie: Ha3blBaTh HOCUTEIH 3apsA0B, MEXaHU3M
uxX o00pa3oBaHMs, XapakTep MABIXKCHUS 3apsiioB B DJJIEKTPUUECKOM II0JIe U B €ro OTCYTCTBHE,
3aBUCHUMOCTh CHJIBl TOKAa OT HANpPsDKEHHUS M 3aBUCMMOCTh CHIIBI TOKa OT BHEIIHUX YCJIOBHIA.
[TepeuncnsTb OCHOBHBIE TIOJOKEHUSI TEOPUH IEKTPOHHONU MPOBOAUMOCTH METAJLIOB.

BoruncnsaTe 3HaueHUS CpeHE CKOpPOCTU YIMOPSIOYEHHOTO ABMKEHHS SJIEKTPOHOB B MeTajlie MOJ
NEUCTBUEM  DJIEKTPUYECKOIO TMOoJI1 B  KOHKpPeTHOM curyauuu. OmnpeaensTb CONPOTHBIICHHE
METAJJTNYECKOTO MPOBOJHHUKA MPU JaHHOW TemmepaType. [lepeuncisiTe OCHOBHBIE MOJIOKEHUSI TEOPUU
EKTPOHHO-BIPOYHON TPOBOAUMOCTH MOJIYIPOBOHUKOB.

[IpuBOANTE pUMEPBI YHUCTBHIX MOJIYIPOBOIHUKOB, MOJYITPOBOJHUKOB C JOHOPHBIMH U aKIENTOPHBIMU
npuMecsiMu. IIpuBOAUTE NMpHUMEPBl HMCIOJB30BAaHMS MMOJYIPOBOJAHUKOBBIX Npubopos. Ilepeuncnsars
YCIIOBUS CYLIECTBOBAHMS 2JIEKTPUUECKOTO TOKA B BakyyMe. I[IpMMeHTh 3HaHNS O CTPOCHMH BEILIECTBA
JUI ONMCAHMsSI SIBJIGHUS TEPMOXJIEKTPOHHON 3Muccuu. ONMCHIBaTh NMPUHLUI JEHCTBUS BAaKyyMHOI'O
JIMO/Ia, HJIEKTPOHHO-JTy4eBOU TPYOKH.

[TpuBoAMTH HpUMEpHl HCIOJIb30BaHMs BaKyYyMHBIX MpHOOpoB. OOBACHATH MEXaHH3M 00pa3oBaHMs




CBOOOJIHBIX 3apsZOB B PacTBOpPax M paciilaBaX 3JIEKTPOJIUTOB. lIpUMEHATH 3HAHUSA O CTPOCHHHU
BEILIECTBA /I ONMCAHHUs SABJICHUSA NIEKTPoau3a. IIpuBOOUTE IpUMEPHI UCIOJIB30BAHUS DJIEKTPOJIH3A.
OOBsicHATh MeXaHW3M 00pa3oBaHMA CBOOOIHBIX 3apsIoB B Traszax. [IpuMeHSATh 3HAHUS O CTPOCHHUU
BEILIECTBA ISl OIIMCAHUS SABJICHUM CAMOCTOSTEILHOTO U HECAMOCTOSTENIBHOIO pa3pAnoB. Pacno3nasars,
IPUBOAUTH  IPUMEPHI,  IEPEUYMCIATH  YCIOBUSA  BO3HMKHOBEHMS  CaMOCTOSATEIBHOIO U
HECaMOCTOSITENIBHOTO T'a30BbIX Pa3ps0B, PA3JIMYHBIX THIIOB I'a30BbIX pa3pAnoB. [IpuBoauTe npumepsl
UCIIOJIb30BaHUs T'a30BbIX pa3psnoB. HaxonuTes B nuteparype u MHTepHeTe MH(OPMAaLMIO 110 33aHHON
teme. llepepabaThiBath, aHATM3UPOBAaTh W TIPEACTABIATh HMHPOPMAIMIO B COOTBETCTBHH C
IIOCTaBJICHHBIMU 33Ja4aMH.

['0TOBUTH Mpe3eHTa U COOOIIEHUS [T0 U3YYEHHBIM TEMaM.

[ToBTOpEHNE Mexanuka. OCHOBBI [TepepabatbiBaTh, aHAIM3UPOBATH M MPEACTABIATH MH(YOPMAIIMIO B COOTBETCTBHH C MOCTABICHHBIMU
34. ANEKTPOINHAMHUKH. 3a/1a4yaMu.
l'oToBUTH TIpe3eHTaMKM U COOOIIECHUS IO U3yYeHHBIM TemaMm. Pabortare B mape, rpymme. CocTaBisTh
ypaBHEHUS, BBIYUCIATh, HCIOJIB3yd  COCTABJICHHOE  YpaBHEHHE, HEWU3BECTHHIE  BEJIUYHHBI.
KoHTponmpoBaTh penenne 3a1ad CaMuM U IPYTUMHU YIaITUMUCS
11 xknace (684, 2 4 B Hexen10)
OcHOBBI YJ1eKTPOAUHAMUKH (TpoaoJikenne). 10 4. (9 4. + 1 4. pe3epn)
MarnuTtHOE MarnutHoe none. Uaaykius JlaBaTp ompejeneHne MOHATUH: MarHUTHOE TOJie, MHAYKIMS MAarHUTHOTO TOJIs, BUXPEBOE IMOJIE, CHiIa
noJie. MarHuTHOTO 1oJIsi. Bektop Awmriepa, cuita Jlopenna, deppoMarseTuk, 1oMeH, Temmneparypa Kiopu. JlaBath onpeaeneHue eauHUITbI
5y, MarHUTHON MHIYKIWH. WHIYKIIMA MAarHUTHOTO TMoJjs. IlepednclaTh OCHOBHBIE CBOWCTBAa MarHUTHOTO mojs. M3o0paxarts
JleficTBHE MAarHUTHOTO TOJIL HA | MAarHUTHBIE JINHUM ITOCTOSTHHOTO MarHuTa, MpsSIMOIO IMTPOBOJIHUKA C TOKOM, KATYIIIKHA C TOKOM.
IIPOBOJIHUK C TOKOM H Habmionate B3anMopelicTBUE KaTyHIKW C TOKOM M MarHuTa, MarHUTHOM CTpeNKU U MPOBOJHHUKA C
JBUKYILYIOCS 3apsDKEHHYIO TOKOM, JAEMCTBME MAarHUTHOTO MOJISl HA JBMKYLIYIOCS 3apsSDKEHHYIO YaCTHILY.
YacTULY. PopMynHpoBaTh 3aKOH AMIIEpa, HA3bIBATh I'PAHULIBI €r0 MPUMEHUMOCTU. ONpenensaTh HallpaBiICHUE
Cuna Amnepa. Cuna Jlopenua. JVMHUN MHIYKIIMY MarHUTHOTO IOJI C MOMOIIBI0 TpaBuiia OypaBurKa, HalpaBlieHUE BEKTOPOB CHIIBI
[IpaBuio s1eBOi pyKH. Awmriepa u cuisl JIopeHIia ¢ moMonisto npaBwia JeBod pyku. [IpumenHsaTs 3akoH Amnepa u GopMmyny
MarsuTHbI€ CBOMCTBA BELIECTBA. | U1 BblUMCIeHUs1 cuibl JlopeHna npu peweHuu 3anad. llepeuncnsTe TUIBI BEHIECTB IO MAarHUTHBIM
CBOMCTBaM, Ha3bIBaTh CBOIICTBA Jlua-, rapa-, U GeppoMarHeTHKOB.
JlabopaTopHas padora. N3mepsaTh cuiny B3auMOACMCTBUS KATYIIKA C TOKOM U MarHuTa.
1. U3mepenue cubl PaGotate B mape mpu BBIIIOJIHEHUU MPAKTUYECKUX 33/IaHUi, B TTape U TPYIIE NpU PEelIeHUH 3a/a4.
B3aMMOJICIICTBUSA MarHuTa u Haxomute B nuteparype u HurepHere uubopmanuio o Bkiane Ammepa, JlopeHua B u3ydeHUe
KaTYIIKU C TOKOM MarHUTHOTO MOJs, pycckoro ¢usuka CromeroBa B  HCCIEAOBAHWE MAarHUTHBIX CBOMCTB
(eppoMarHeTMKoB, O TMPUMEHEHHH 3aKOHa AMIepa, MPAKTUYECKOM HCIOJIb30BAaHUU JEHCTBHS
MAarHUTHOTO TIOJS Ha JBIDKYLIUHCS 3apsii, 00 YCKOPUTENSX OHIIEMEHTapHBIX YacTHIl, O BKIAZe
POCCHUICKHMX yYEHBIX B CO3JaHHME YCKOPUTENEH 3JIeMEHTapPHBIX YACTHI], B TOM YHCIe B 00bEAMHEHHOM
UHCTUTYTE siiepHbIX uccrnenosanuit (OMSAN) B r. /lyone m Ha anponom kosutaiinepe B LIEPHe; 00
UCIOJIb30BaHUU (PEPPOMATHETUKOB, O MAarHUTHOM I0JIe 3eMIIH.
['0TOBUTH Mpe3eHTaluu 1 COOOIICHHSI 110 H3YYSeHHBIM TeMaM
DneKTpoOMarHuT | SIBjeHue 3JeKTPOMarHUTHOM JlaBaTth omnpeneneHue MNOHITHUM: SIBJICHHE SJIEKTPOMArHMTHOM WHAYKUMHM, MAarHUTHbIA motok, DJC




Hasi UHAYKIUS.
5. =44y+]1 4.
pe3epB

WHAYKIUU. MarHuTHBIN NOTOK.
[IpaBuno Jlenua. 3akox
ANIEKTPOMArHUTHOM MHTYKIUU.
DNEeKTPOMarHuTHOE MOJIE.
[IpakTHueckoe NpuMeHEHHE
3aKOHa NIEKTPOMATHUTHOMN
WHTYKIIUU

SIBiieHME CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprusi, MarHUTHOTO TOJIst
TOKA.

JlabopaTopHnas padora:
2. UccnenoBauue ABICHUS
ANIEKTPOMArHUTHON WHIYKITUH.

KonTtpoJbHbie padoTbI:
1. DnexTpoMaraeTu3m

WHJIYKIIUW, UHYKTUBHOCTb, CaMOMHYKIMs, DJIC caMOUHIyKIIUH.

PacrioznaBarh, BOCHpPOW3BOAWTH, HAONIOAATH SIBICHUE JJICKTPOMArHUTHOW WHAYKIUHU, TMOKA3hIBATh
MPUYUHHO-CIICJICTBEHHbIE CBSI3M Tpu HaOmoneHuun spieHus. HaOmogaTte W aHanmuM3upoBaTh
SKCIIEPUMEHTHI, IEMOHCTpUpYIOLIKe npaBuio JIeHia.

®opmynupoBarh mpaBwio JleHIa, 3aKOH SJIEKTPOMArHUTHOW WHIYKIIMH, HAa3bIBaTh TPAHUIBI €0
IPUMEHUMOCTH.

UccnenoBaTh siBIeHUE AIEKTPOMATHUTHON WHIYKITUH.

PaboTaTe B mape u rpyrire npu BHITIOJHEHUH IPAKTUYECKUX 3aJaHHH, TUIAHUPOBATH SKCIIEPUMEHT.
[TepeuncisaTs mpUMEPHI UCTIOJIL30BAHUS SBJICHUS JICKTPOMArHUTHOW UHTYKITUH.

Pacmio3naBatb, BOCHPOU3BOANUTH, HAOMIOAATh SBIECHUE CAMOMHAYKIIMH, IIOKa3bIBaTh MPUYHHHO-
CJICJICTBEHHBIE CBSI3M MPHU HAOJIIIOICHUU SIBJICHHUS.

DopMynHpoBaTh 3aKOH CAMOUHIYKIIMH, HAa3bIBATh TPAHUIIBI €r0 TPUMEHUMOCTH.

[TpoBOANTH aHAIOTHIO MEXKy CAMOUHIYKIIMENH U HHEPTHOCTHIO.

Ornpenenars 3aBUCUMOCTb MHIYKTUBHOCTU KAaTYIIKU OT €€ JIJIMHBI U TUIOIIAIA BUTKOB.

Ompenenath B KOHKPETHOM CHUTyalluM 3Ha4deHUss MarHuTHoro moToka, JJC wunmyknuu, 2JC
CaMOMWHIYKIINH, HHIYKTHBHOCTb.

Haxomute B nurepatype u UuTtepHere wuHdopManuio 00 HUCTOPUH OTKPBITUS SIBJICHHSI
AJIEKTPOMArHUTHON MHIYKITUH, O BKJIAJIE B U3YUCHUE ITOTO SIBJIEHUS poccuiickoro ¢pusuka D. X. JleHna,
0 Oopb0e ¢ MPOSBICHHUSIMHU AICKTPOMArHUTHOW MHIYKIIMUA M €€ WCIOJIb30BaHUU B TIPOMBIIIUICHHOCTH.
['oToBHUTH Mpe3eHTAIMH ¥ COOOIIECHMS TTI0 U3YYCHHBIM TEMaM.

Kosie6anus u BosiHbL 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIeOaHUsA
3y,

Mexannyeckue KoyeGaHusl.
CBo0OoaubIe KOJIeOaHMS.
MaremaTuyecKui U NPy>KUHHBIN
MasTHukU. [IpeBpamienus
SHEPruM Mpu KoJIeOaHHIX.
AmIuMTyzaa, nepuoJ, 4acTora,
(haza xoneOanuii. BeIHYX1IeHHbBIE
KoJieOaHusl, pe30HaHC.

JlaGoparopHas padora:

3. Ompenenenne ycKOpeHus
CBOOOJIHOTO MaICHUS [IPH
MTOMOIIY MasiITHUKA.

Hccaenosanue:

[Tpu 3atyxanuu KoyiebaHui
aMILTUTyAa 00paTHO
MIPONOPLUUOHAIBHA BPEMEHH.

JlaBaTh ompeneneHHe TOHSATHIA: KoJeOaHWs, KoJieObaTesllbHAs CHUCTEMa, MEXaHWYEeCKHe KoJieOaHus,
FapMOHHMYECKHE KoJIeOaHUs, CBOOOJMHBIE KOJI€OAHUsA, 3aTyXamollue KoyeOaHus, BBIHYK/ICHHbBIC
KoJieOaHus1, pE30HAHC, CMEIIICHHE, aMILTUTY/1a, IEPHOJI, YacTOTa, COOCTBEHHAs 4acToOTa, (asa.

HasbiBathb yciioBHs BOSHUKHOBEHUS KojieOanuid. [IpuBoMTh MpUMephI K0JIeOaTEeIbHBIX CHCTEM.
OnwuchIBaTh MOJIENN «IIPYKUHHBIA MasITHUKY», «MAaTEMaTHYCCKHIA MasTHHK .

[epeuncasaTh BUIBI KOJICOATEIBHOTO JBHKEHUS, UX CBOMCTBA.

Pacnio3naBare, BOCHIPOW3BOAMTH, HAOIOAATh TapMOHHMYECKHE KOJIcOaHUs, CBOOOIHBIC KOJIeOaHus,
3aTyxarolue KojieOaHus, BRIHY)K/ICHHbIC KOJeOaHHs, PE30HAHC.

[Tepeuncnsts ciocoObl nmoyueHus: CBOOOIHBIX M BHIHYKICHHBIX MEXaHHUUECKUX KOJICOaHH.
CocTaBiiTh YpaBHEHHE MEXaHMUYECKUX KoOJeOaHUM, 3amuchiBaTh ero pemieHus. OmnpenensTh M0
YPaBHEHHIO KOJICOATEIHHOTO JABMKCHHS TApaMeTPhl KOJICOAHUH.

[IpencraBnsaTh rpaduecKy 3aBUCUMOCTh CMEIICHUSI OT BPEMEHH MPH KOJICOAHUSIX MaTEeMaTUYECKOTO U
NPYKHHHOTO MasgTHUKOB. OmpeneisTh N0 rpaduky XapakTepUCTUKH KOJIEOaHH: aMIUIUTYy, IEPUOJT U
4acToTy.

BbryncnsaTe B KOHKPETHOHM CUTYyalluy 3HAYEHHS TTepHoJia KOoJeOaHU MaTEMaTHUeCKOTO U MPYKUHHOTO
MasiTHUKOB, SHEPTUU MasTHUKA.

OOBACHATD MPEeBpAIEHUS SHEPTUU MTPU KOJIeOaHUIX MaTeMaTHUYEeCKOTO MasiTHUKA U Tpy3a Ha MPYKHUHE.
PaGorate B mapax W Tpynmne MNpU pEelIeHHH 3a]ad ¥ BBIMOJHEHUU TPAKTUYECKUX 3aJaHHi,
WCCIIeIOBAaHUH, ITAHUPOBATH SKCIIEPUMEHT.

Bectu guckyccuto Ha Temy «Polib pe3oHaHca B TEXHUKE U OBITY»




Haxonute B nuTeparype u MHTEpHETE MHPOPMALUIO 00 HCIIOJIB30BAaHUH MEXaHHYECKUX KOJIeOaHUIl B
npubopax reojoropasBeslkd, 4acax, KadelsdxX, IpPYIHX yCTPOHCTBax, 00 MCIOJb30BAHUU B TEXHUKE U
MY3BIKE Pe30HaHCa U 0 6OpbOE ¢ HUM.

I'oToBUTH Npe3eHTauu U COOOIIEHUS 110 U3YYEHHBIM TEMaM.

Pemrats 3agaun. KoHTpOJIMpOBaTh pelIeHHE 3a/1a4 CAMUM U JPYTHMU yYaIllMMUCS.

DNeKTpOMarHuT
HbIE KOJeOaHus.
6 4. = 5y.+1y.
pe3epB

DNeKTpOMarHUTHbIE KOJIeOaHusl.
KonebarenbHbIi KOHTYD.
CB00OOIHBIC AIEKTPOMATrHUTHBIE
KoJIeOaHuUsI.

IlepemMeHHBIN TOK.

JlaBaTh ompezaereHrne NOHATHIA: JIEKTPOMAarHUTHBIE KOJIeOaHUs, KOJIeOATENbHbIH KOHTYp, CBOOOIHBIC
JJIEKTPOMArHUTHbIE KOJI€OAaHUs, BbIHYXJIECHHbIE JJIEKTPOMArHUTHBbIE KOJeOaHUs, IEPEMEHHBIN
EKTPUYECKUI TOK, aKTHBHOE CONPOTHBIICHME, NCHCTBYIOIEE 3HAYEHHME CHJIbI TOKa, JEHCTBYIOLIEE
3HaYeHHE HaNpsLKEeHUs, Tpanchopmarop, kodhduuent Tpanchopmanuu.

N300paxaTs cxemy KojaebaTenbHOr0 KOHTYpa U ONUCHIBATH IPUHIIUII €r0 paboThI.

PacnioznaBath, BOCHpPOU3BOJIMT, HaOmogaTh  CBOOOJHBIE  AJIEKTPOMArHUTHBIE — KOJIEOAHMUS.
AHanu3upoBaTh MPEBpAIICHUs] HHEPrMM B KOJEOATEIbHOM KOHTYpPE TpU DIEKTPOMATrHUTHBIX
koneOanusx. IlpencraBnsate B BUAE IpaUKOB 3aBUCHUMOCTb 3JIEKTPUUECKOIO 3apsijia, CHIbl TOKa U
HanpsDKEHUs. OT BPEMEHM MPU CBOOOTHBIX AJIEKTPOMArHUTHBIX KosiebaHusX. OnpeneisaTs no rpapuky
KoJieOaHUN XapaKTepUCTHKU: aMIUIUTYAY, [EepuojJ M YacToTy. 3amuckiBaTh (opmyny Tomcona.
Boruncnate ¢ nomomibio Gopmyiasl ToMcoHa mepuoa U 4YacTOTy CBOOOIHBIX 3JIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Onpenensts Nepuo, YacToTy, aMIUTUTYAy KoJIeOaHUH B KOHKPETHBIX cUTyalusX. OObSICHITh MPUHIUIT
MOJIy4€HUsl IEPEMEHHOT0 TOKa, YCTPONUCTBO reHepaTopa NEPEMEHHOTO TOKa.

HazpiBaTh 0COOEHHOCTH MEPEMEHHOI0 JJIEKTPUYECKOro TOKa Ha Yy4acTKe IeNH C PE3UCTOPOM.
3anuceiBaTh 3ak0H OMa Ul LleNu NepeMEeHHOro Toka. HaxoquTh 3HaueHMs CHUJIbl TOKA, HAINPSDKEHMS,
aKTHUBHOTO COTNPOTUBJIEHUs LENH MEPEMEHHOIO TOKAa B KOHKPETHBIX CUTyalusX. BeruuciasaTh 3HaUeHUS
MOII[HOCTH, BBIJEISIOMIEHCS B NN IEPEMEHHOI0 TOKa, JEHCTBYIOIIME 3HAUCHHSI TOKA U HAIPSKEHHUS.
OnuceBaTh YCTPOWCTBO, TPHUHIUIT JEHCTBUSA W TpUMEHeHHe Tpanchopmaropa. Haxoauts B
JUTEpAType U UHTEpHETEe MH(POPMALMIO MOJYYEHUH, Nepeaade M UCIOIb30BAHUN IIEPEMEHHOTO TOKa,
00 ucTOpuUM CO37aHUS U INPUMEHEHUH TpPaHC()OPMATOPOB, Ha3bIBaTh OCHOBHBIX MOTpeOUTENei
IEKTPOIHEPIUU. BecTu AuCKyccuI0 O MoJib3€ M BpPEIE 3JIEKTPOCTAHLMM, apryMEHTHpPOBAaTh CBOIO
HO3MIIMIO, YMETh BBICIYLINBAaTh MHEHUE JPYIrUX YYaCTHUKOB.

['0TOBUTB Mpe3eHTAlUU U COOOLICHHSI IO U3YYEHHBIM TEMaM.

Mexannueckue

BOJIHBL.
3y,

MexaHndecKre BOJIHEI.
HOHCpC‘{HBIC U IIPpOAOJIbHBIC
BOJIHBI. BHCPFI/IH BOJIHBI.
3BYKOBBIC BOJIHBI.

HaBaTB OIIPCACIICHUC MOHATUH: MeXaHHJeCKast BOJIHA, IIOIICpCYHAs BOJIHA, IIPOAOJIbHAA BOJIHA,
CKOPOCTb BOJIHBI, JJIMHA BOJIHBI, 3BYKOBAad BOJIHA, TPOMKOCTb 3BYKd, BbICOTA TOHA, TeM6p, OTpPaKCHUC,
IMPCIOMIICHUC, TTOTJIOIICHUC, I/IHTep(I)epeHI_II/ISI, MCXaHHUYCCKUX BOJIH, KOTCPCHTHBIC NCTOYHUKH, CTOAYAA
BOJIHA, aKyCTI/I‘ICCKI/Iﬁ PE30HAHC, IIJIOCKOIIOJIAPpU30BaHHAsA BOJIHA. Hepe‘{I/ICHHTB CBOMCTBaA
MCXaHHNYCCKHNX BOJIH.

PaCHOSHaBaTL, BOCIIPOHU3BOIUTD, Ha6J'II-O,I[aTB MCXAaHHUYCCKHEC BOJIHBI, IMOIICPCUYHBIC BOJIHBI, IIPOAOJIbHBIC
BOJIHBI, OTPaKCHUEC, TPCIIOMJICHUC, TOTJIOIICHUC, I/IHTep(1)CpeHI_II/IIO, MCXaHUYCCKHUX BOJIH.

HaspiBath XapaKTCpUCTUKHU BOJIH: CKOPOCTh, 4aCTOTA, HJIMHA BOJIHBI, PAa3HOCTb (1)83

OHpe,Z[eJ'ISITL B KOHKPCTHLBIX CUTYaAllUAX CKOPOCTU, YaCTOTHI, JJIMHBI BOJIHBI, Pa3HOCTH (1)3.3 BOJIH.
Haxoaute B JIATCPATypEC U HHTCPHCTC I/IH(I)OpMaI_H/IIO 0 BO36y>KI[eHI/II/I, nepeaadye n McCIoJIb30BaHUU
3BYKOBBIX BOJIH, 00 MCIOJIb30BaHUU PE30HaHCa 3BYKOBBIX BOJIH B MY3bIKC 1 TCXHUKC.

Bectu JUCKYCCHUIO O ITIOJIB3€ M BPCAC BO3JCHCTBHS Ha YeJIOBEKa 3BYKOBBIX BOJIH, apr'yMCHTHUPOBATH




CBOIO INIO3HIHIO, YMCTh BBICIYIIHMBATH MHCHHUEC JPYI'UX YYAaCTHUKOB.
TI'otoBUTH MMPE3CHTAIUN U COO6H.[€HI/IH 110 M3Y4YCHHBIM TCMaM

DNEeKTpOMAarHuT
HBIC BOJIHEI.
44,

ONEeKTPOMAarHUTHbIE BOJIHBI,
IOJIE.

BuxpeBoe 3JIeKTpuYecKoe MoJIe.
Jlnana3oHbl AJIEKTPOMAarHUTHBIX
M3JIy4EHUHN U UX NIPAKTHYECKOE
IIPUMEHEHHUE.

KonTpoabHbie padoThi:
2. Konebauus v BOJIHBI

JlaBaTb oOIpenclIeHHE TOHATHM: JJIEKTPOMATHUTHOE II0JIE, BUXPEBOE JJIEKTPUYECKOE  IIOJIE,
3JIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JUIMHA BOJHBI, (pa3a BOJHBI, OTpa)KeHUE, MPETOMIICHNUE,
HIOTJIOIEHHEe, UHTepPepeHnrs, AM(PaKIHs, TONEPEIHOCTh, TOJSPU3AMS IEKTPOMArHUTHBIX BOJH,
PaguoCBs3b, PaAUOJIOKALINS.

OOBACHATP B3aUMOCBSI3b IEPEMEHHBIX JJIEKTPUYECKOTO M MAarHuTHOro mosiei. PucoBath cxemy

pacnpoCTpaHeHuss  JJIEKTPOMAarHUTHOM  BOJIHBL  llepednciisiTh CBOMCTBA M XapaKTEPUCTUKH
AJIEKTPOMArHUTHBIX BOJH. Pacro3HaBaTh, HAOMIOIATh AJIEKTPOMArHUTHBIC BOJIHBI, U3YYCHUE, MPUEM,
OTpaX€HHE, IMPEJIOMJICHHE, TOTJIOUIEHHe, MHTepPepeHluto, Audpakuuoo U MNOJISPU3ALHUIO

AJIIEKTPOMAarHUTHBIX BOJIH.

BbIuncasaTe B KOHKPETHBIX CUTYalUsIX 3HAYEHUs XapaKTEPUCTHK BOJIH: CKOPOCTH, YacCTOTHI, JJIMHBI
BOJIHBI, pa3HocTH (a3. MccienoBarh cBoMCTBa 3IEKTPOMAarHUTHBIX BOJIH C HMOMOIIbIO MOOMIJIBHOTO
tenedona. Ha3piBaTh U OmMCHIBaTh COBpEMEHHbIE cpeacTBa cBs3u. Bwigenats ponbs A. C. Ilomosa B
W3y4YEHUU SJIEKTPOMArHUTHBIE BOJH U CO3/IaHUH PAJHOCBSI3H.

OTHOCHUTBCS C YyBaKE€HHUEM K Y4YEHBIM M HMX OTKPBITHSIM, OOOCHOBBIBaTh BaXHOCTh OTKPBITHUS
3JIEKTPOMAarHUTHBIX BOJIH JUISl pa3BUTHS HAYKU.

Haxomuts B nutepatrype u WHTepHeTe HMH(OpMAIHNIO, MO3BOJIAIONIYI0 OTBETHTh Ha MOCTaBJICHHbBIE
BOIIPOCHI 10 TEME.

PaGotatp B mape u rpyIe npu pelieHn 3a1a4 U BBIMOTHEHUH MPAKTUYECKUX 3aJaHHH.

Bectn guckyccuio o noJb3e U Bpesie NCIOJIb30BaHUS YEJI0BEKOM 3JIEKTPOMArHUTHBIX BOJIH,
apryMEHTUPOBATh CBOIO MO3ULIMIO, YMETh BBICIYIINBATH MHEHUE APYTUX YYACTHUKOB.

["'OTOBUTB Mpe3eHTALUU U COOOLICHHS IO U3YYEHHBIM TEMaM.

Onruka. 14 4. (134.+14. pe3epB)

CBeTOBBIE BOIHBL
I'eomeTpuueckas
H BOJIHOBas
ontuka. 11 4.

['eomeTpuueckas onrTuka.
[Ipsimonunelinoe
pacrnpocTpaHeHue

CBETa B OJHOPOJIHOM cpeje.
3aKOHbBI OTPaXKEHUS U
npenomieHus ceera. [lomHoe
oTpakeHue. OnTu4ecKue
MPUOOPHI.

BoaHoBBIE cBOIICTBA CBETA.
CkopocTh cBeTa.
WNuTtepdepenmus crera.
KorepenTHoCTh

BoyH. Judpakuus cBera.
[Tonapusanus ceera. Jucnepcus
ceera. [IpakTuueckoe
MIPUMEHEHHE JIEKTPOMArHUTHBIX

JlaBaTh ompejnesieHUE MOHSATHIl: CBET, Te€OMETpUYecKash ONTHKA, CBETOBOW IIyd, CKOPOCTb CBETa,
OTpaXCHHE CBETA, MPEIOMJICHHE CBETAa, MOJHOE OTPa)KEHHE CBETA, Yrojl MaJeHHs, yrojl OTpa’KeHus,
yroJI MPEJIOMIICHUS, OTHOCUTEINBbHBIH MMOKa3aTesb NPeIoMIICHHS], aOCOTIOTHBIN

MoKa3areib MPEeJIOMIICHUS, TUH3a, (DOKYCHOE pacCTOSIHHE JIMH3bI, ONTHYECKas CHJIA JIMH3BL, AUCIIEPCUS
cBeta, MHTEepdepeHuus cBeTa, AUdpakuus cBeTa, AUpPaKIHOHHAs peméTKa, MOJIIpU3alus CBeTa,
€CTECTBEHHBIN CBET, IJIOCKOIOJIIPU30BAHHBINA CBET.

OnuceiBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.

[lepeuncnsath  CcBOWCTBA CBETOBBIX BONH. Pacmo3HaBaTh, BOCHPOU3BOIUTD,
pacrpoCTpaHEHHUE CBETOBBIX BOJH, OTpPaXEHHE, MpeIOMIICHHE, TOTJIONIECHUE,
uHTepdepeHIuo, TMdPaKIUio U TOIIPU3ALHUIO CBETOBBIX BOJH.

®opmynupoBaTh NpUHLMI [loiireHca. 3akoHbBl OTpPaKEHUS M MPEJIOMIICHHS CBETa, T'PAHUIBI HX
IPUMEHUMOCTH.

Crpouts Xox ny4ya B IUIOCKONAPAJIENbHON IUIACTHHE, TPEYrOJBHOW NpPHU3ME, NTOBOPOTHON IMpPHU3ME,
oOopauunBaroliei npu3Me, TOHKOU JIMH3E.

CrpouTth n300pakeHue MpeaMeTa B INIOCKOM 3epKajie, B TOHKOH JINH3E.

[lepeuncasiTh BUIBI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKU - ONTUYECKUH IIEHTp, IJIaBHAsi ONTHYECKas

HaOJIFO1aTh
JTUCIIEPCHIO,




W3JTyYEHHU.

JlabopaTopHble padoThbI:

4. OnpeneneHue nokasarens
MIPETIOMIICHHUS CPEIbI.

5. U3mepenue GpokycHOTO
paccTosiHus coduparomieit
JIMH3BL

6. OmnpenencHue UTHHBI
CBETOBOM BOJIHBI.

HccaenoBanusa:

1. UccaenoBanme 3aBUCHMOCTH
yTiia TPeJOMIICHUS OT yIiia
IMagaCHUs.

2. UccnenoBanne 3aBUCUMOCTH
paCCTOHHI/Iﬂ OT JIUH3BI OO0
M300paxKeHus OT PACCTOSTHUS OT
JIUH3BI JI0 TIpeIMeTa.

IIpoBepka rumores:

VYron npenomiieHus

MPSIMO MPOMOPLUOHANIEH YTy
MaJCHHUS.

0Cb, (POKYC, ONTUYECKAs CUJIA.

Onpenenars B KOHKPETHOW CUTyallUM 3HAYEHMs yria HajJeHus, yria OTpaKeHHs, yria IpeaoMJICHUs,
OTHOCHTEIJILHOTO TTOKAa3aTels MPeJOMIIeHHUs, aDCOIIOTHOTO MOKa3aTesl MPEeIOMIICHHUS, CKOPOCTH CBETa B
cpene, GOKYCHOTO PacCTOSIHUS, ONTHYECKON CHJIIBI JIMH3HI,
YBEITMYEHUS JIMH3BI Tepuoja TUPPAKIUOHHOW PEUIETKH,
T(QpaKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

3anmuceiBaTh (OpPMYNy TOHKOW JIMH3BI, PAaCCUMTHIBATh B KOHKPETHBIX CHUTYalHAX C €€ IMOMOIIBIO
HEU3BECTHBIE BETNYHUHBI.

OOBACHATH NPUHLMIT KOPPEKIUU 3PEHUS C TIOMOILBIO OYKOB.

OKCIEpUMEHTAIBHO  ONPENENATh IOKa3aTelb IPEJIOMJIEHUS CpPE.bl, (boKycHOE paccTOosHUE
coOuparoliel 1 pacceuBarolleH JIMH3, JUIMHY CBETOBOI BOJIHBI C IOMOIIbIO TU(PAKIIMOHHON PEIIETKH.
HccnenoBaTh 3aBUCUMOCTD yIJla MPEJIOMIIEHUS OT YIJla NaJCHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3bI /10
M300pak€HUs OT PACCTOSHUS OT JIMH3BI /10 TIPEMETA.

[IpoBepsATh TMMOTE3bI: YO MPEJIOMIICHHS MPSMO MPOMOPLUOHAIEH YIIy MaJleHUus U KOHCTPYHPOBaTh
MOJIENIU TeJIeCKOIa U/UJIM MUKPOCKOIIA.

PaGorate B mape u rpyrmie npu BbITIOJHEHUU

MPaKTUYECKUX 3aJjaHUM, BBIABM)KEHUH THUIOTE3, pa3pabOTKe METOJ0B MPOBEpKH runores., Haxoauts B
JUTEPATYpPE u NurtepHere uHpopMaIIo 0 ouorpadusax n. HeroToHna,
X. I'oiirenca, T. FOnra, ®. ®penens, 00 MX Hay4HBIX

paboTax, 0 3HaU€HUU UX PadOT JIsl COBPEMEHHON HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUYCHMHM HAYYHBIX OTKPBHITMM M paboT mo ontuke M. Hprotona, X.
I'toitirenca, T. FOnra, O. @penens.
Bocnpunumatps, aHaIM3upoOBaTh,
MOCTABJICHHBIMH 3a/la4aMH.
Boienate OCHOBHBIE TOJIOKEHHUS KOPHYCKYJSIPHOM M BOJHOBOW TEOpHid CBETAa. Y4YacTBOBaTh B
0OCY)KJICHMH ATHX TEOPUUM U COBPEMEHHBIX B3IJISIOB HAa MPUPOIY cBeTa. ['OTOBUTH Mpe3eHTaluu U
COOOIIIEHUS IO U3YYEHHBIM TEMaM.

NOJIOKEHUH HMHTEP()EPEHIIMOHHBIX |

nepepabaTbiBaTh U MPEABABIATE UHPOPMALUIO B COOTBETCTBUH C

Nznyuenue u

Bunpl nznydenuit. crounuku

HaBaTB OIIPCACIICHUC MMOHSATUH: TCILIOBOC H3JTyUCHHC, SJICKTPOJIIOMHHECHICHI M,

CHEKTPbI cBera. CHEKTpBHI. KaTO0JTIOMUHECIICHIINY, XEMUIIOMUHECIeHIINs, (poTotoMuHeceHus. [lepednciste BUIbI CIEKTPOB.
3 u.=29.+1u. CrekTpanbHbI aHAIHU3. Pacnio3naBarb, HaOMIOIATh CIUIOMIHOW CHEKTP, JUHEWYATBIM CIEKTP, IMOJIOCATBIM CIIEKTpP, CIEKTP
pe3epB TennoBoe uzny4yeHue. U3My4eHus: U TnoriouieHus. l[lepeuucnsarb BUIBI AIEKTPOMATHUTHBIX H3IIY4EHUH, WX HCTOUYHUKH,

[Ikana 3MeKTPOMarHUTHBIX CBONCTBa, mpuMeHeHue. Vcronp30BaTh IIKally 3JIE€KTPOMArHUTHBIX BOJMH. (CpaBHUBATh CBOMCTBA

BOJIH. AJIEKTPOMArHUTHBIX BOJIH Pa3HBIX IMANa30HOB

Habmronenue ciekTpos.

KonTpouabHbie padoThI:

3. Onrtuka
OcHoOBBI crIEeNNATBHON TEOPUH OTHOCHTEJIBHOCTH. 3 4.

OcHoBBI | octynarer CTO: | JlaBaTh ompeseNieHHe MOHATUH: COOBITHE, MOCTYJAT, COOCTBEHHAs MHEPLMAIbHAS CUCTEMAa OTCYETA,




CIELIMAJILHOM MHBAPUAHTHOCTb MOTYJISI COOCTBEHHOE BpeMsi, COOCTBEHHAs JJIMHA TeJla, Macca MOKOs, UHBAPUAHT, SHEPTHUS TIOKOSL.
TEOPUHU CKOPOCTH CBETa B BAKyyMe, ®opmynuposars nocryinatel CTO. ®opmynuposars BeiBoAbI U3 noctyiaros CTO.
OTHOCHUTENIBHOCTH | IIPUHLIUIT OTHOCUTEIBbHOCTU Ananu3upoBath GOPMYITY PESTUBUCTCKOTO 3aKOHA CIIOKEHUSI CKOPOCTEH. 3annchiBaTh BIpAKEHUE IS
(CTO) 3 u. OHHIITENHA. SHEPIHUM MOKOs YacTullbl. M3narare cyTs npyuHIUIIA COOTBETCTBUS.
CBs13b Macchl U SHEPTUU Haxomutes B nureparype n MHTepHere mHDOpMauo o Teopud 3pupa, 00 IKCIEPUMEHTaX, KOTOPHIE
CBOOOTHON 4aCTHIIBI. DHEPTHUS npusenn K cozgannio CTO, 06 OTHOCUTENFHOCTH PacCTOSIHHUS U IPOMEKYTKOB BpPEMEHH, 0 Ouorpaduu
MOKOSI. A. DifHIITEMHA.
BrickasbiBath cBo€ MHeHHE 0 3HaueHuu CTO 111 COBpeMEHHON HayKH.
['0TOBUTH Npe3eHTalN U COOOIIEHUS 10 U3YYEHHBIM TEMaM.
KBantoBas ¢pusnka 204. (17 4.+3u4. pe3epB)
CaetoBble I'unore3a Ilnanka o KBaHTax. JlaBaTh ompeneneHue MOHATHI: (oToAPEKT, KBAaHT, TOK HACHIINICHUS, 3a/Iep>KUBAIOIIEE HANIPSIKEHUE,
KBaHTHI. dotorpdext. PoToH. paboTa BbIX0/1a, KpacHas rpanuia ¢potodrddexra.
6 u.=5u.+1u. VYpasuenue A. DitHTiiTeitHa s | PacrosnaBatk, HaOmoaath sBiaeHue potodrddexra.
pe3eps dbotorddexra. Kopryckynsapuo- | OnuceiBats onbiThl CTonetoBa. @opmynupoBats runoredy [lnanka o kBanTax, 3akoHbl (GoTodddexTa.
BOJTHOBOM, JTyajTu3M. AHanu3upoBaTth 3aKOHBI poTodddexTa.
3anmuCchIBaTh M COCTABJIATH B KOHKPETHBIX CUTYAIMsIX ypaBHeHHe ODWHIITeHHa st GoTodddexra u
HaXOJUTh C €0 MOMOUIbI0 HEU3BECTHbIE BETUUMHBI.
BpruucnsTe B KOHKPETHBIX CHTYyallMsAX 3HAUYCHHUS MaKCUMaJIbHOW KWHETUYECKOW DSHEPruu
(hOTORIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, PaOOTHI BBIXOJa, 3AMUPAIONIETO HAMPSKEHHUS, YaCTOTHI
W JUIMHBI  BOJIHBI, COOTBETCTBYIOIIMX KpacHOil rpanune ¢oroddpdexra. IlpuBoauts mnpumepsl
rcnoap30Banus Gporodrddexra.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyaau3Ma.
Haxomute B nutepatype u uHTepHEeTe MHGopMaimioo o paborax CromeroBa, JleGeaera, Basuiona.
Boienars poiab POCCHUUCKUMX YYEHBIX B HCCIECNOBAaHMM CBOMCTB cBeTa. [IpUBOIUTH mpUMEpHI
OMOJIOTMYECKOT0 U XUMHUYECKOTO JeHCTBUS cBeTa. | OTOBUTH Mpe3eHTaIMil U COOOIICHUS [0 N3Y4EHHBIM
TEeMaM.
ATomHas OmnsiTel Pezepdopaa. JlaBaTh omnpejaeneHHe MOHATHI: aTOMHOE SIPO, SHEPreTUYECKHl YpOBEHb, HJHEPrus HOHU3ALUU.
¢buznka [Inanerapnas monens crpoenus | OnuceiBaTh onbIThl Pesepdopaa.
3u. atoma. OOBsICHEHHE OnuceIBaTh U cpaBHUBATH MoJieau atoma ToMcona u Pesepdopaa.
JTUHEIYaToro PaccmatpuBath, nccieoBaTh U ONMUCHIBATH JTUHEHYATHIE CIICKTPHI.
CIIEKTpa BOJOPO/Ia HA OCHOBE ®opmynrpoBaTh KBaHTOBBIE MOCTydaThl bopa. OOBSICHATH JHHEWUYAThIe CIEKTPhl aTOMa BOJOpPOAa Ha
KBaHTOBBIX MOCTYNaToOB bopa. OCHOBE KBaHTOBBIX MOcTynaToB bopa.
PaccunthiBaTh B KOHKPETHOM CHUTYallMd YaCTOTY M JJIMHY BOJIHBI HCIYCKaeMOro (JOTOHA MPHU MEPexoie
JlabopaTopnasi paGora: aToMa M3 OJIHOTO CTAIlMOHAPHOTO COCTOSIHUS B JAPYroe, OSHEPrHi0 MOHM3AIMH aTomMa. HaxoauTts B
7. HaGnroeHue CIUIONIHOTO U JIUTEpaType U MHTEpHETE CBeeHUs O (aKTax, MOATBEPKAAIONIUX CII0)KHOE CTPOSHHE aToMa, O padoTax
JIMHENYaTOro CIEeKTPOB. YUEHBIX TI0 CO3JIaHUI0 MOJIEIM CTPOEHHs aToMa O IPUMEHEHMM JIa3€pOB B HAyKe, MEIUIUHE,
MPOMBIIIIICHHOCTH, OBITY.
Bo1aensaTe posib pOCCUICKUX YUEHBIX B CO3JAHUU U UCIOJIb30BAHUH JIA3E€POB.
['OTOBUTB MpE3eHTALUHU U COOOIIECHHS 10 U3YYEHHBIM TeMaM
dusznka CocTaB M CTpOEHHE aTOMHOTO JlaBaTp ompejneneHusl MOHATHIA: MAacCOBO€ YHCIIO, HYKJIOHBI, si/IepHbIe CHJIBI, Je(EeKT Macc, DSHEprus




aTOMHOTIO sApa | sAapa. CBSI3M, YJEJIbHAs SHEPrusl CBA3M aTOMHBIX siziep. PagnoakTUBHOCTD
8 u.=7u.+1u. N3otomnsl. SnepHble CUIbL IIepHOo/J] TOJIypacnaga, HWCKYCCTBEHHAs paJlOAKTUBHOCTD, SIACPHBIE PEAKLUU, SHEPreTUYECKUM BBIXOJ
pe3eps Jledekt Macchl v SHEPrHsi CBSA3U | AACPHOU peaklnu, LEMHas sAepHas peakuus, Kod(Q(OUIHMEHT Pa3MHOKEHUS HEUTPOHOB, KPUTHUECKAs
sanapa. Macca, peakTOphbl - Pa3MHOKMUTENIM, TepMmosjepHas peakuus. CpaBHMBaTb CBOMCTBA INPOTOHA M
PagnoaxktuBHOCTE. Bupst HeliTpoHa. OmnucelBaTh MPOTOHHO-HEUTPOHHYIO MoJzenb Aapa. Ompenenarbs cocTaB siAep pa3IMyHbIX
PaZMoOaKTUBHBIX [TPEBPALLIEHUIN 9JIEMEHTOB C TIOMOIIBIO TabImuIBl MenzeneeBa. M300pakaTh U YMTAaTh CXEMbI aTOMOB.
aTOMHBIX SJ€Ep. CpaBHUBATH CUITY 2JIEKTPUUYECKOTO OTTAJIKUBAHNS IPOTOHOB U CHIIY CBSI3U HYKJIOHOB B si/Ipe.
3aKoH paJMOaKTHBHOTO pacmaja. | BeUUCIATh NeQeKT Macc, SHEPTUIO CBSI3U M YIACIBHYIO SHEPIHIO CBS3M KOHKPETHBIX aTOMHBIX sJIEp.
Mertoapl HAOMIOICHUS U AHanu3upoBaTh CBA3b YAEIbHOMN 3HEPTUHU CBA3H C YCTONUHUBOCTBIO sJIEP.
perucTpanmu 31eMEeHTapHbIX [lepeuncnsatb  BUABI  pagUOAKTHUBHOIO  pacmaia  aToMHbIX  sigep. CpaBHUBaTh — CBOMCTBA
YacTHULL. anbda-, 6eTa- ¥ raMMa-u3ITy4CHUH.
SnepHble peakiuu, peakuuu 3anuceIBaTh, OOBSICHATH 3aKOH PAJMOAKTHBHOIO paclaja, yKa3blBaTh I'PAHUIBI €ro MPUMEHUMOCTH.
NesieHns M cuHTe3a. LlenHas OnpenensTb B KOHKPETHBIX CUTYAIUSAX YUCIIO HEpacHaBIINXCS Sep, YUCIIO0
peaxkuus AeneHus saep. pacnaBIINXCS SAEP, MEPUO MOIypacnaia.
TepmosinepHbIil CUHTES. 3anuceiBaTh  sAAepHble peakiuu. OnpenensaTs MOpPOAYKTHI SJEpPHBIX peakuuil. PaccuuThiBath
[IpuMeHeHue si1epHOM SHEPTUN. | SHEPTUYECKHUM BBIXOJ SIACPHBIX PEAKIIMIL.
OnunceiBaTh MEXaHW3MBl JEJIEHUS sAIep W LENHOW suepHOM peakunu. CpaBHUBATH SACPHBIE H
JlabopaTopHas pabora: TEPMOSIICPHBIE PEAKIIUU
8. Onpenenenne UMITyIIbca U y4acTBOBATh B OOCYXKJIEHUH NMPEUMYIIECTB U HEJOCTATKOB SACPHOI 3HEPreTUKU
SHEPrUM YaCTUIbl TPU Haxonuts B tuteparype v HHTEpHETE CBECHUS 00 OTKPHITUU IPOTOHA, HEUTPOHA, paAMOAKTUBHOCTH, O
JBUKEHUH B MATHUTHOM I10JI€ MIOJTYYEHUH U UCIOJIb30BAHUN PAJMOAKTUBHBIX N30TONOB HOBBIX XMMUYECKUX 3JIEMEHTOB.
BoiensaTe posib pOCCMHCKMX YYEHBIX B MCCIEIOBAHMSIX ATOMHOIO s/ipa, OTKPBITUM CIHOHTaHHOTO
JIeJIeHUsT SiAEp ypaHa, Pa3BUTUM SIAEPHOM SHEPreTHKH, CO3JaHMU HOBBIX HM30TONOB B DAAA
(OO6benMHEHHBIM MHCTUTYT SIICPHBIX UCCeOBaHUN B T. J[yOHE).
['0TOBUTH Mpe3eHTaluu U COOOIICHHUS [0 U3YYECHHBIM TEMaM.
DOneMeHTapHble | DJIEMEHTAPHBIE YACTHILIBI. JlaBatp onpeneneHre NOHATUN: aHHUTUJISLIAS,
YaCTHULBI @yH/1aMEeHTAJIbHbIE [IepeuncisiTh OCHOBHBIE CBOKCTBA 3JIEMEHTAPHBIX YACTHII.
3u=2 y.+]u. B3aUMOJICICTBUA. Y CKOPUTEIHU BoiensaTe rpynnsl aneMeHTapHbIX yacTull. llepeuncnsaTe 3aK0HbI COXpaHEHUs, KOTOPbIE BBITOIHSAIOTCA
pe3eps 3JIEMEHTApHbBIX YaCTHUIL IIPY IPEBPALLIECHUSX YACTHII.
OnuceIBaTh NPOLECCHl AHHUTWJISILMY YaCTUL M aHTHUYACTHULL U POKJICHUS 3JIEKTPOH-TIO3UTPOHHBIX Iap.
KonTtpoJsbHbie padoThI: Ha3piBaTh 1 cpaBHUBATh BUbI (yHAAMEHTAIbHBIX B3aUMOJCHCTBUI.
4. KBanroBas (pusuka OnuceIBaTh poJib YCKOPUTENIEH B U3yUYEHUHN 3JIEMEHTAPHBIX YACTHII.
Haxonuts B nuTepaType U MHTEpHETE CBECHHS 00 UCTOPUU OTKPBITHUS, DIIEMEHTAPHBIX YACTHIL, O TPEX
JTamnax B Pa3BUTUU (PU3UKU FIEMEHTAPHBIX YACTHII.
OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTUHY MHpA.
["'OTOBUTH Mpe3eHTAlMU U COOOLIECHHSI [0 U3YYEHHBIM TeMaM
Crpoenue BCeJIEHHOH S 4.
Conneunas CousiHeyHas cucrema: IjaHeTsl U | JlaBaTh ompeneneHue MOHATUN: MapceK, acTpOHOMUYECKas eAWHUIA, epurenuil, aenuii, coaHeyHoe
cUCTEMA. MaJible Tella, CUcTeMa 3eMJls- 3aTMEHHE' JIyHHOE 3aTMEHHME, IUIAHEThl 36MHOM TIpPYINIbI, IUIAHETBI-TUTAHTBI, aCTEPOUT, METEOD,
Crpoenue u JlyHa. MeTeopuT, (oTocdepa, CBETMMOCTb, IpOTyOepaHel, Nyjibcap, NPOTO3BE3/1a, CBEPXHOBasl 3BE3JA,




SBOJIIOIUA
Bcenennoit
54.

Crpoenue u 3Bosrorust Connia
u 3BE371. Knmaccudukarus 3BE3 1.
3BE311bI ¥ HCTOYHUKH UX
SHEpPruMu.

lNanaktuka. CoBpemeHHbIE
MIPEJICTABJICHUS O CTPOCHHUH U
SBOJTIONNH BeereHHon.

JlabopaTopHas pabora:
9. Ompenencnue mepuoia
oOpareHus TBONHBIX 3BE3]T

Hao0umronenus:

Beuepnue nabmoieHus 3B€371,
JIyHBI ¥ TIJIAaHET B TEJIECKOIT WIIN
OMHOKJIb.

HUccaenosanmue:
Uccnenosanue aBmkeHus
JIBOMHBIX 3BE3]]

rajJlakTvKa, KBazap, KpacHO€ CMelleHHe, Teopus bosbioro B3pbiBa, Bo3pact BeeneHHOM.

Habnromate Jlyny W muaHeTbl B TelecKoml. Beinenars ocobeHHocTu cuctembl 3emis - JlyHa.
Pacno3naBate, MOAETHPOBaTh, HAOIIOAATH JTYHHBIE M COJIHEYHBIEC 3aTMEHHUS.

OOBscHATH NpUIKMBHI U OTNIKMBBEL. OnuceiBaTh crpoeHre ColHeYHOM chcTeMBbl. [lepeuucsaTh IaneTsl u
BUJbI MasbIX Ted. OnuceiBath crpoeHnne Connua. Habmonats conneunsle nsaTHa. CoOmoaaTh npaBuia
0€30MacHOCTH MpU HAOTIOICHUN

CounHna.

[lepeuncnsaTh TUNUYHBIE TPYMIbI 3BE3J, OCHOBHbIE (PU3NYECKHE XapaKTEPUCTUKU 3BE3A. OmnMchIBaTh
9BOJIIOIMIO 3BE3]] OT pOXkAEHUA 10 cMepTu. Has3piBaTh camble spkue 3BE3/bl U co3Be3aus. [lepeuncnsath
BHJIbl TAJIAKTHK, OIMCHIBATh COCTaB U CTPOEHME TajlakKTUK. BBIAENATh MIIEUHBINH MyTh CpeAd APYTHUX
ranaktuk. Onpenensats Mecto ComHeyHoM cucteMbl B ['anaktuke. OLeHUBATH TOPSIOK PACCTOSTHUM 110
KOCMUYECKUX 0OBEKTOB.

OnuceiBaTh CyTh KPaCHOTO CMEILEHUS U €T0

WCII0JIb30BAHNE MIPU U3YYEHUH T'aJIaKTHK.

[IpuBOIUTE KpaTKOE U3JI0KEHUE TEOPUHU bOIBIIOrO B3pbIBa U TEOPUH pacIIMpsIomIeiics BceeneHHoi.
PaGorate B mape u rpyIe npu BBHIIOJHEHUN IPAKTUYECKUX 3a/laHUH.

Ucnonb3oBate MHTEepHET /U1 Moucka M300pakeHU KOCMUYECKHMX OOBEKTOB M MH(opManuu o0 uX
0COOEHHOCTSIX.

VYyacTtBoBaTh B OOCYXJIEHUU H3BECTHBIX KOCMHUYECKHX HCCIeNOBaHUN. BpliensTe coBeTckue u
poccuiickie JOCTHKEHHS B 00JacTM KOCMOHAaBTUKM M UCCleNoBaHUs KocMoca. OTHOCHUTBCA C
YBaK€HHEM K POCCHUMCKUM yYEHBIM M KOCMOHABTAaM.

HaxonuTs B uTepaType 1 MHTEPHETE CBEACHUS HA 3aJaHHYIO TEMY.

['OTOBUTB Mpe3eHTALUU U COOOLICHHSI IO U3YYEHHBIM TEMaM




