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IIporpamma pa3pa6oTraHa B COOTBETCTBHH C:
denepanbHBIM TOCYyIapCTBEHHBIM 00pa30BaTEbHBIM CTAaHIAPTOM cpenHero odmero oopazoBanus (PI'OC

COO), yrBepkeHHBIM MprKazoM MuHuctepcTBa o0pasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne 413;

HA OCHOBe MPHUMEPHOM MporpamMMbl 10 (U3UKE, BKIIOYEHHON B COJEPIKATEIbHBIA pa3ies MPUMEpPHOI
OCHOBHOI 00pa3oBaTeIbHON NporpamMMbl CpeiHero oOIiero oOpa3oBaHus, 0J00pEeHHOU (QenepalbHbIM
y4e0HO-METOAMYECKAM OOBEeIUHEHHEM TI0 00mmeMy obOpa3oBanuio (mpotokoi oT 28 utoHs 2016 roma Ne
2/16-3); paboueii mporpammbl mo ¢usuke 10-11 ximacc (PabGoume mporpammer. Pusuka. [Ipemmernas
muaus  ydeOHukoB cepum  «Knmaccmueckmii  kypey». 10-11  kmaccer:  yuebHoe mocoOue  uis
o01eoOpa3oBatenbHbIx opranu3anuii / A.B. lllaranuna. - M. : [Ipocsemienue, 2017).

Ucnonwszyemsbrit YMK: ®@usuka 10-11 xnaccsl, «Knaccuaeckuit kype» Msxkumiesa ['.51. u nip.



1. IlnanupyemMble pe3yJbTaThl H3VUEHHs] (DU3NKH

B pesyabrare ndyuenusi yaeoHoro npeamera «®usnka» Ha ypoBHe CpeiHero oomero
o0pa3oBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

—JIEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (U3MKUM B (OPMUPOBAHUU COBPEMEHHOM HaydyHOU
KapTHUHBI MUpPa, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATENBHOCTH JIOJIEH;

—JIEMOHCTPUPOBAaTh Ha NpPHUMEpPax B3aUMOCBS3b MEXIYy (QU3MKOM M JAPYTUMU €CTECTBEHHBIMU
HayKaMH;

—YCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUN W NMPUMEHSITh OCHOBHBIC (pr3mueckue
MOJENH /ISl UX ONMCAHUS U OOBSICHEHMUS;

—HCMOJb30BaTh MHPOPMALMIO (PU3NYECKOTO COAEPKaHMSI MPH PEIICHUH Y4eOHBIX, MPAKTHUYECKUX,
MIPOEKTHBIX W UCCIEJOBATENIbCKUX 3a7ad, HHTErpupys HHPOPMALMI0O W3 paA3IUYHBIX HCTOYHUKOB U
KPUTHYECKU €€ OLICHUBAs;

—pa3inyaTh U yMEThb MCIOJb30BaTh B Y4eOHO-HMCCIIEI0BATENbCKON EATEIbHOCTH METO/bl HAyYHOTO
Mo3HaHus (HaOMIo/IeHue, ONKUCaHue, U3MEPEHNE, SKCIIEPUMEHT, BBIIABUKEHHE TUIOTE3bl, MOJCINPOBAHNUE U
Ip.) ¥ GOpMBI HAYYHOTO MO3HAHUS ((aKThl, 3aKOHBI, TEOPUN), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO
B Hay4YHOM IO3HAHUH;

—IpPOBOJUTH MpsSMble U KOCBEHHbIE M3MEHEHMsS] (U3NYECKUX BEJIWYUH, BbIOMpas H3MEpPUTENIbHbIC
pUOOPHI C Y4ETOM HEOOXOUMOM TOUHOCTH U3MEPEHUH, IUTAHUPOBATh XOJ1 U3MEPEHHH, MOTydaTh 3HaYCHHE
U3MepsAeMOil BEIMYMHBI U OLIEHUBATh OTHOCUTENbHYIO MOTPELIHOCTD MO 33/1aHHBIM (OpMYyiIaMm;

—IPOBOJUTH UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Y PU3NYECKUMH BEIMUYMHAMU: POBOIUTH U3MEPEHUS
U ONpENENATh Ha OCHOBE HMCCIIEI0BAHUS 3HAUEHHE MapaMeTPOB, XapaKTEPU3YIOUINX JaHHYIO 3aBUCHUMOCTh
MEX]ly BEJIMYMHAMH, U JIeJ1aTh BBIBOJI C YUETOM MOTPELUIHOCTH U3MEPEHUH;

—HCIIOJIb30BaTh [UI OIMCAHUS XapakTepa MpOTEKaHUs (PU3MUECKHX MPOLECCOB (U3HUYECKHE
BEJIMYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEX1y HUMU;

—HCII0JIb30BaTh AJISl ONMCAHMS XapaKTepa MpoTeKaHus (PU3NYECKUX MPOLECcCOB (GU3NUYECKUE 3aKOHBI C
YUETOM I'paHUIl UX TPUMEHUMOCTH;

—pelaTh KayecTBEHHBIE 3aJaud (B TOM YMCIIE U MEXIPEAMETHOIO XapakTepa): UCMOJb3ys MOJIEIH,
¢u3nyeckue BEIMYMHBI M 3aKOHBI, BBICTpauBaTh JIOTMYECKHM BEpPHYI IIENOYKY OOBACHEHMS
(moka3arenapCTBA) MPEIOKEHHOTO B 33j1a4e mpoliecca (SIBJICHU);

—pelaTh pacyeTHbIC 3aJjaudl C SBHO 3aJaHHON (PU3MYEeCKON MOJENbI0: HA OCHOBE aHaIN3a YCIOBUS
3aJjaud BBIAEATh (PU3NYECKYI0 MOJENb, HAXOAUTh (PU3MUECKUE BEIMYMHBI M 3aKOHBI, HEOOXOAUMBIE U
JOCTaTOYHbIE [Vl €€ PEeleH s, IPOBOIUTh PacyeThl U IPOBEPATH NOJIYUYEHHBIN Pe3yJbTar;

—YYUTBIBATh I'PAHULBl IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJEIEH MpH peleHUuH (U3NUYECKUX U
MEXIIpEeIMETHBIX 3aJ1ay;

—HCIIOJIb30BaTh MH(POPMALMIO M NPUMEHATh 3HAHUA O MPUHIOUNAX pPabOThl M OCHOBHBIX
XapaKTepUCTUKAX M3YYEHHBIX MAallMH, HOPUOOPOB U JPYTUX TEXHUYECKUX YCTPOWCTB MJsl peIIeHUs
IIPAKTUYECKUX, YUeOHO-HCCIEI0BATENbCKUX U MIPOSKTHBIX 33/a4;

—HCIIOJIb30BaTh 3HaHHUA O (HU3UYECKUX OOBEKTaX M IpolieccaX B IOBCETHEBHOM >KM3HM IS
oOecrieyeHuss 0Oe30MacHOCTH MpH OOpalleHHH ¢ NpuHOOpaMU W TEXHUYECKUMHU YCTPOWCTBAMH, s
COXpaHEHHUs 370pOBbsS M COOIIOAECHUS HOPM 3KOJIOTHYECKOTO IOBEIEHHs B OKpYXaroulel cpeze, Ui
IIPUHATHS PELICHUH B TOBCEHEBHOM JKU3HMU.

BpinmyckHHUK Ha 0230BOM YPOBHE NMOJTYYUT BO3MOKHOCTh HAYUYHThCS:

—noHUMamMb U OOBACHAMb  YENOCMHOCMb  QU3UYECKOU Meopuu, pasiuyames cpaHuybl —ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUux Gu3udecKux meopuil;

—61a0emsb npuemMamu NOCMpOeHUs Meopemuyeckux O0OoKa3amenbcme, d Makdce NpoSHOIUPOBAHUs
ocobenHocmel NpomeKaHus Qu3UYecKux A6NeHUll U Npoyecco8 HA OCHO8e NOJYYEHHLIX MeopemuiecKux
86160008 U OOKA3AMENLCNE,

—XApaKmepu3o6ams CUCIMEMHYIO C63b Me)COy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU:
NPOCMpancmeo, epems, mamepus (6ewecmeo, noie), OUdNCeHuUe, CUd, SHEPUsL;

—6bl08UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONA2AIOWUX (PUUYECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

—CaMOCmOAMeNbHO NAAHUPOBAMb U NPOGOOUMb u3UtecKue IKCnepUMEHMbL;



—Xapakmepuzoeamo 2100a1bHble NpoOieMbl, CmosAuwue neped Uen08eyecmsom: IdHepeemudecKkue,
chipbegule, IKONI02UYECKUe,— U POlb QUIUKU 8 peuleHUul SMux npooiem,

—pewams  NpaKmuKo-OpUeHmMUpoOBanHbvle KayecmeeHHuvie U pacuemuvle @usudeckue 3a0ayu ¢
8b100pOM pu3ULECKOU MOOeNU, UCNONb3YSA HECKONbKO (U3UYECKUX 3AKOHO8 UNU (POPMYI, CEA3bIBAIOUUX
u38ecmHule 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
A0EeK8AMHYIO NPEONOJNCEHHOU 3a0aue @OU3UYECKYl0 MOOelb, paspeuwams npobiemy Kak HA OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JIn4HOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHUS Kypca (GU3HKH,
JINYHOCTHBIE PE3YIbTATHI:

YMEHUE YIPABIIATh CBOECH NO3HABATEIBLHOM JEATEILHOCTBIO;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHCIIE CaMO000pa3oBaHUIO, HA MPOTSKEHUU
BCE KHU3HU; CO3HATEIbHOE OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBUIO YCIIEHITHOM
npodecCHOHANIBHOM U 0OIIIECTBEHHOU e TEIHLHOCTH;

YMEHHE COTPYAHMYaTh CO B3POCIBIMHM, CBEPCTHUKAaMH, JAE€TbMHU MIQJIIEro BO3pacra B
00pa3oBaTeNIbHOM, yueOHO-HCCIIeI0BATENIbCKON, TPOSKTHOM U APYrUX BUJIAX AESATENbHOCTH;
chopMUpOBaTh MHPOBO33pPEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;
OCO3HAHME 3HAYMMOCTH HayKH, BJaJE€HUE JIOCTOBEpHON uH(popManuel o0 MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSAX MUPOBON M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpoicTBE MHUpa 1 0OIIECTBA; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPUYECTBY;
YYBCTBO F'OPJIOCTHU 32 POCCUHCKYIO (PU3NYECKYIO HAYKY, TYMaHU3M;

IIOJIOKUTEIILHOE OTHOILIEHHE K TPYAY, LEJICyCTPEMIIEHHOCTD;

9KOJIOTHYECKasi KYJbTypa, OEpeKHOE OTHOLIEHHE K POJHOM 3emile, MPUPOAHBIM OOraTrcTBam
Poccun u Mupa, NOHMMaHuE OTBETCTBEHHOCTH 34 COCTOSHHE IIPUPOJHBIX PECYPCOB U Pa3yMHOE
IIPUPOJOIOJIB30BAHUE.

MertanpeaMeTHbIE pPe3yJabTaThl:
1) ocBoeHHE peryJIsITHBHBIX YHUBEPCAIbHBIX YYCOHBIX JCHCTBUI:

CaMOCTOATCIIBHO OIPEACIATh LEJIM, CTaBUTh U (bOpMy.]'II/IpOBaTI) COOCTBEHHEIE 3aJadyu B
06pa3OBaTCJIBHOI>'I ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUsaX;

OLCHUBATh PECYPChl, B TOM YHCJIC BPEMA U APYIrU€ HEMATCPUAIBHBIC PECYPCHI, HCO6XO,I[I/IMI)IC
I JOCTHXKCHUA IMOCTaBJICHHOM paHec Leiin;

COIIOCTAaBJIATh UMCIOIIHUECCA BO3SMOXXHOCTH U HCO6XOI[I/IMLIG UL JOCTUKCHUS LICIIN PECYPCHI;
OIIPCACIIATH HCCKOJIBKO HYTeﬁ JOCTHXKEHHS ITIOCTABJICHHOM Oociau,

3a1aBaTh MapaMETpbl U KPUTCPHUHU, I10 KOTOPBIM MOKHO OIIPEACIIATH, YTO LECJIIb JOCTUTHYTA,
COIIOCTaBJIATHb HOJIy‘ICHHBIﬁ pe3yiIbTaT ACATCIIBHOCTHU C IOCTaBJICHHOM paHecC LClIbIO,

0CO3HaBaTh IOCIEACTBUSA OCTMIKEHMS MOCTABICHHOM IIEIH B IOCATCIBHOCTH, COOCTBEHHOM
JKU3HU U )KU3HU OKPYKAKOIIUX moz[eﬁ;

2) OCBOCHHC IIO3HABATCIIbHBIX YHHUBCPCAJIIbHBIX y‘{e6HI>IX JIENCTBHI:

KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATh HHPOPMALIUIO C pa3HBIX MO3ULMA;

pacro3HaBaTh U (UKCHUPOBATh IPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOYHHUKAX;

UCIIOb30BATh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTUYECKHE cpencTtea Uil NPEACTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HICTOUHUKAX ITPOTUBOPEUNH;

OCYIIECTBISATH pa3BEPHYTHIN HMH(OPMAIIMOHHBIHM MOMCK U CTABUTH HA €r0 OCHOBE HOBBIC 33/1auH;
UCKaTh U HAXOJAUTh 0000IIEHHbBIE CIOCOOBI peleHHs 3a/1a4;

NPUBOANTH KPUTHUECKHE APTYMEHTHI, KaK B OTHOIIEHHMH COOCTBEHHOIO CYXJCHHS, TaK U B
OTHOILIEHUHU NEHUCTBUN U CYXIEHUN JPYTOro 4eJOBEKa;

aHAJIM3UPOBATh U MPeoOpazoBaTh MPOOIEMHO-IIPOTUBOPEUUBHIE CUTYAIIHH;

BBIXOJIUTh 32 paMKH  y4yeOHOro mpenMeTa W OCYHIECTBIATH LIEJICHANPABICHHBIM  MOUCK
BO3MO’KHOCTH IITUPOKOTO NIEPEHOCA CPEICTB M CIIOCOOOB ACHCTBHS,



BBICTpaMBaTh WHAWBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYIrUX YY4ACTHUKOB M PECYPCHBIE OTPAaHUYCHUS;
3aHMMAaTh PAa3HbIE MO3UIUU B II0O3HABATEIILHOM JCATEIBHOCTH;

3) OCBOEHHE KOMMYHHMKATHBHBIX YHHBEPCAIBHBIX YYEOHBIX JCUCTBHIA:

OCYILIECTBIIATH JAEJIOBYI0O KOMMYHMKAIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;
IIPU OCYIIECTBICHUU TPYIIOBON pabOThI OBITh KaK PYKOBOJHUTEIEM, TaK M UWICHOM IPOEKTHOM
KOMaH/Ipl B pa3HbIX pOJIIX (F€HEpaTOpoM HJeH, KPUTUKOM, UCIIOJIHUTEEM, IPE3EHTYIOUM U T.
1.);

pa3BEPHYTO, JIOTMUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM aJI€KBAaTHBIX
(YCTHBIX, MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrno3HaBaThb KOH(JIMKTHOTE€HHBIE CUTYallUW M MpeNoTBpaliaTh KOH(MIUKTH A0 MX AKTUBHOU
¢a3bl;

COrJacoOBbIBAaTh  IMO3WIMM  4WIEHOB KOMaHIbl B  TMpolecce paboThl  Hajg  oOHmMM
MIPOTyKTOM/pEIIEHUEM;

MPECTaBIATh MYyOINYHO PE3YNbTaThl UHAMBUAYAIBHON U IPYNIOBON JESATENBHOCTH, KaK Mepen
3HAKOMOM, TAaK U MEepe]l HE3HAKOMOU ayAUTOPUEH;

noAOupaTh MapTHEPOB M1 I€TI0BOM KOMMYHHUKAILIMH, UCXO/ISl U3 COOOpaKE€HUI pe3ylbTaTUBHOCTH
B3aMMOJICICTBUSA, a HE JIMYHBIX CUMIIATH;

BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHHsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (popMynHpoBaTh Kak KpUTHYECKHE, TaK U OJ0OpUTEIbHbIE 3aMEuaHUsi B aJipec
JpYrux Jrofed u o0pa3oBaTeabHOM KOMMYHUKALMK, U30€rasi Mpu 3TOM JIMYHOCTHBIX OLEHOYHBIX
CYKIEHUM.

[IpenMeTHbIEC pe3yabTaThI:

chopMUpOBaTh MPEACTaBICHHS O 3aKOHOMEPHOMN CBSI3U U MO3HABAEMOCTH SIBICHUN TPUPOJIBL, 00
O00BEKTUBHOCTH HAYYHOT'O 3HAHMS, O POJU U MecTe (U3UKH B COBPEMEHHOW Hay4YHOU KapTHUHE
MHpa; IOHUMaHUe posid GU3UKHU B (GOPMHUPOBAHUU KPYro3opa U (HYHKIIMOHATIHLHOM IPaMOTHOCTH
YeNoBeKa Ul PEeIIeHUs MPaKTUUECKUX 3a/1a4;

BJIaJICHHE OCHOBOIIOJIAralOMMMUA (PU3UUECKUMH TMOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSIMU, YBEPEHHOE IM0JIb30BaHUE (PU3MUYECKOIN TEPMUHOJIOTHUEH U CUMBOJIUKOM;
chOpPMUPOBAHHOCTh ~ MPEJCTaBICHUNA O (U3UYECKON CYHIHOCTH SIBICHUM MPHUPOABI, BHUIAX
MaTepuu, ABM)KCHHUM KaK croco0e CyIIECTBOBAHMS MAaTE€pPUHM; YCBOCHHME OCHOBHBIX UJEH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOCHUH BELIECTBA, JJIEMEHTOB IEKTPOAMHAMUKH
KBaHTOBOM (hM3UKU; OBJIa/ICHUE TIOHATUWHBIM aIapaToM U CUMBOJHYECKUM A3BIKOM (DU3HKHU;
BIIaJICHHE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAHMS, UCIOIB3YeMbIMU B (pu3uke: HAOIIOACHHE,
ONHCAaHWEe, HW3MEpPEHHUE, OKCIEPUMEHT; BIAJCHUE YMEHHSIMH 00pabaThiBaTh pPE3YyIbTAThI
U3MepeHul, OoOHapyXHBaTh 3aBUCUMOCTb MEXIy (GU3NYECKUMH BEIUYUHAMU; OODBICHSITH
MOJIy4YE€HHBIE PE3YNbTAThl U JENIaTh BHIBO/I;

BIIQJICHUE YMEHMUSIMH BBIJBUTATh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJArariux (pU3n4ecKux
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATh UX AKCIEPHUMEHTAIBHBIMU CPEICTBaMU, (POPMYITHPYS
1elb WCCIEAOBAHUS, BIAJICHHE YMEHUSIMU OTNHUCHIBaTh U OOBSICHATH CaMOCTOSITENHLHO
MPOBEACHHBIE SKCHEPUMEHTHI, AHAJIU3UPOBATh PE3YJAbTAaThl MOJYYEHHOW U3 3KCIEPUMEHTOB
nH(pOpPMaIIKHY, OTIPEAETATh JOCTOBEPHOCTh MOIYYEHHOTO Pe3ybTarTa;

YMEHHE peliaTh MPOoCThie (PM3MUECKUe 3aauu;

chOpPMUPOBAHHOCTh yMEHHUS MPUMEHATH TMOJYYCHHbIE 3HaHUSA [UIsI OOBSCHEHHS YCIOBHIA
MpOoTeKaHUs (PU3NYECKUX SIBICHUN B MPHPOAE U Ui MPUHATHS TPAKTHUECKUX PEIICHUH B
MOBCETHEBHOM KU3HH,

MOHNMaHue (PU3MYECKUX OCHOB U TIPUHIUIIOB JIEHCTBUS MAallMH U MEXaHHU3MOB, CPEJICTB
MEPE/IBIKEHUSI M CBSI3HM, OBITOBBIX MPHUOOPOB, MPOMBINIICHHBIX TEXHOJIOTHMYECKUX MPOIIECCOB,
BIUSHUS MX Ha OKPYXKAIONIIYI0 CpEay; OCO3HAaHUE BO3MOXHBIX NPUYUH TEXHOTEHHBIX U
AKOJIOTHYECKUX KaTacTpod;

c(OPMHPOBAHHOCTh COOCTBEHHOH NO3MLMU MO OTHOIICHHIO K (HU3NUecKo uHpopMauu,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.



[IpenycmoTpeHHast mporpaMmoii pe3epBHOE BpeMs B koinuecTBe 7 yacoB (10 kiacc), pacnpeneneHo Ha
no temam «Mexanukay — 1 yac, «MounekynspHas ¢u3nka H
TepMoauHamMuKa» -1 dYac, «OCHOBBI DIEKTPOJAMHAMHKH»-2 Yaca W Ha 0000IIeHHEe U TOBTOPEHHUE
npoiiienHoro marepuaia 3a kypc 10 ki - 3 ugaca. PesepBHoe Bpems B konuuectBe 6 wacoB (11 kmacc),

OTpabOTKYy HABBIKOB pEIICHUsS 3a1ad

2. CoaepxaHue y4eOHOIr0 mpeaMera

pacmpesielieH0 Ha 3aKpeIUieHHe Marepualia 1Mo OTpPabOTKy HAaBBIKOB PEIICHHsS 3aj1ad

Mo pasjaenam:
«QnekrpoauHamukay - 1 gac, «Konebanus u BoiHb - 1 dac, «Onrukay - 1 gac, «kKBaHToBas gusuka» — 3

yaca.
Tabanna-ceTka pacnpeiesieHUusi 4aCOB M0 roamM o0yYeHust
KoJsinuecTBo yacoB
No | Pasnensl, Tembl Asrtopckas | PaGouas mporpamma
n/m mporpamMma | 10 KiI. 11 k.
1 Brenenne. ®u3nka U €CTECTBEHHO - HAYYHBIA METO/T 1 1
ITO3HAHUS TPHPOIBL
2 MexaHuka 27 27+1=28
Kunematuka 6 6
3akoHbl fuHaMUKA HeroTOHA 4 4
Cwitel B MEXaHUKE 5 5
3aKOHBI COXpaHEHUS] UMITYJIbCa 3 3
3aKOH COXpaHEHHUsI MEXaHUYECKOM YHEPTHH 4 4+1=5
Craruka. 3 3
OCHOBBI THJIPOMEXaHUKH 2 2
3 MouJiekyJsipHasi (pu3HKa H TEPMOTHHAMHKA 17 17+1=18
OCHOBBI MOJIEKYIIIpHO-KHHETHYECKO# Teopun (MKT) 3 3
YpaBHEHHE COCTOSTHUS Ta3a. 4 4
B3anmHbIe TpeBpalIeHus KUIKOCTH M ra3a. 1 1
JKunkoctu. 1 1
TBEppIe Tena 1 1
OCHOBBI TEPMOJIMHAMUKHI 7 7+1=8
4 OCHOBBI YJIEKTPOANHAMUKH 16 16+2=18
DJIEKTPOCTaTHKA 6 6
3aKOHBI MOCTOSTHHOTO TOKA. 6 6+2=8
DJIEKTPUYECKUN TOK B pa3JIMYHBIX Cpeaax. 4 4
5 Pe3eps 7 -
6 IToBTOpPEHUE - 3 pe3
7 OCHOBBI JIEKTPOAMHAMUKH (MPOAOJIKEHHE) 9 9+1=10
MarsuTHo€ noJe. 5 5
ONEKTPOMArHuTHAS] MHIYKITUS. 4 4+1=5
8 KoJie6anusi 1 BOJIHBI 15 15+1=16
MexaHu4ecKue KoaecOaHus 3 3
DNeKTPOMAarHUTHbIE KOJIeOaHuUs. 5 5+1=6
MexaHM4eCKHE BOJIHBI. 3 3
DJIEKTPOMArHUTHHIE BOJIHBI. 4 4
9 | OnTuka 13 13+1=14
CaetoBble BOJIHBL. ['eoMeTpruueckasi U BOJIHOBAsI ONTHKA. 11 11
M3aydeHne u CrieKTpsl 2 2+1=3
10 | OcHOBBI CIEIHAJIBLHOMH TEOPHH OTHOCHTEIbHOCTH 3 3
OcHoBbI cnenuanbHOM Teopun oTHocuTenbHOCcTH (CTO) 3 3
11 | KBanToBas ¢pu3uka 17 17+3=20
CBeToBbI€ KBAHTBHI. 5 5+1=6
AtomHast pu3uka 3 3
du3rKa aTOMHOTO sJipa 7 7+1=8
DneMeHTapHble YaCTHIIbI 2 2+1=3
12 | Ctpoenue BceesienHoii 5 5
Conneunas cuctema. CTpoeHHE BCEICHHOU S 8




13 | Pe3epB 6 -
Hroro 136 68 68
Kiacc Kom-Bo
JLp. K.p.
10 9 3
11 9 4

BBenenne. @u3nka U ecTeCTBEHHO - HAYYHBII MeTO/I MO3HAHUsA npupoas! (1 1)

dwusuka - pyHAaMeHTaIbHAs HayKa 0 mpupoe. Haydnslit MeTox no3HaHus.

Mertoap! uccnenoBanus GU3NIECKUX sBICHUNA. MozennupoBanne (GU3NIECKUX SBICHUA U TPOIIECCOB.
Hayunbie daktel u runorespl. @u3nUecKre 3aKOHBI M TPAHUIIBI UX MPUMEHUMOCTH. DU3HUECKUEe TEOPHU H
MPUHIMI COOTBETCTBUS. Pu3znueckue BennuuHbl. [lorpemHoctu n3mepenuilt pusndeckux BennyuH. Ponb u
MecTo (pu3uku B (OpMUPOBAHUM COBPEMEHHOM HayYHOW KapTHUHBI MHUPA, B IMPAKTHUECKOH NEATEIbHOCTH
mojen. Pusnka U KylbTypa.

Mexanuka (27+1pe3epB=28 u)

['panunel npumMeHuUMoOcTH Kilaccuueckod MexaHuku. IIpoctpanctBo u Bpemsi. OTHOCUTENBHOCTD
MeXxaHuyeckoro JBuxkeHHus. Cuctembl oTcuéta. CKalsipHble U BEKTOpPHblE  (DU3MUECKHE BETUYMHBI.
Tpaextopus. Ilyre. Ilepememenume. Ckxopocts. VYckopeHue. PaBHOMEpHOE UM pPaBHOYCKOPEHHOE
MpsIMOJIMHEIHOE ABM)XeHHEe. PaBHOMEpHOE IBIKEHHE 110 OKPYKHOCTH.

B3anmopericteue Ten. fBnenune naepumu. Cuna. Macca. HepimanbHbple CUCTEMBI OTCYETA. 3aKOHBI
maHamMukn Heiotona. Cuma TspkecTH, Bec, HeBecoMocTh. CHWIIBI YNPYrocTH, CHIIBI TPEHHS. 3aKOHBI:
BCEMUpPHOTO TAroTeHusi, I'yka, TpeHus. Mcrnonb3oBaHHe 3aKOHOB MEXAaHUKH JI1 OOBSICHEHUS JABHIKEHUS
HEOECHBIX TeN U Ui Pa3BUTUS KOCMUYECKHUX MCCIIEA0BaHUM.

NMnynsc MarepranbHOW TOYKM M CHCTeMBbl. MMmIynbc cuibl. 3aKOH COXpaHEHUs  MMITYJbCA.
Mexannueckas pa6ota. MomHoOCTb. MexaHuuyecKkass SHEPrus MaTepHAIbHON TOYKHM M CUCTEMbI. 3aKOH
COXpaHEHHs MeXaHMUYEeCKOW sHepruu. PaboTa CHIIbI TSKECTH U CHIIBI YIPYTOCTH.

PaBHOBecue MartepuanibHONW TOYKM M TBEPAOro Tejna. MOMEHT Cuibl.  YCJIOBUS PaBHOBECHS.
PaBnoBecue xxuakocTu u raza. Jlabnenue. JIBrkeHHEe )KUIKOCTH.

JlaGopaTtopHbie padoThbI:

1. Usydenue nBUXKEHUS Tela MO OKPYKHOCTH.

2. V3mepeHue KECTKOCTU MPYKUHBI.

3. Hsmepenne kodpduimeHTa TPEHHS CKOJIBKCHHS.

4. W3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPTUH.

5. H3yuenue paBHOBecHs Tela MOJ AEUCTBUEM HECKOJIBKHUX CHIL
KonTpoJbHbIE padoThI:

1. Mexanuka

MounekyasipHasi pusnka u TepmoaunamMuka (17+1pesep=18 u)

MounekynsapHo-KUHETHYECKass Teopust (M K T) CTPOCHMsI BeEIIecTBa U €€ HSKCIePUMEHTAIIbHBIC
noka3aTenbeTBa. TemnoBoe paBHOBecwe. AOCONIIOTHAas TeMmIepaTypa Kak Mepa CpeJHel KHUHETHYeCKOM
SHEPIruy TEIUIOBOrO JIBMKEHHWS YacTHIl BeniecTBa. Mojenb uaeanbHOro rasa. JlaBineHnue rasa. YpaBHEHUE
COCTOSIHMSI MJICJIBHOTO raza. YpaBHeHue MenpeneeBa-Knanelipona. ['a30Bbie 3aKOHBI.

ArperatHble COCTOSIHUS BelllecTBa. B3anMHble IpeBpallleHUs KUJIKOCTH U raza. BiaxxHOCTh Bo3IyXa.
Mopnens ctpoenust xuakocteil. [loBepxHoctHoe HaTshkeHue. Kpucrannuueckue u amopdHbIe Tena.

Buytpennss sueprus. PaGota u Teromnepenadya kKak cnocoObl M3MEHEHHS BHYTPEHHEH HSHEpPTHH.
VYpaBHenue TemoBoro Oananca. [lepBblif 3akoH TepMmoanHaMuKU. HeoOpaTUMOCTh TEMIOBBIX MPOIIECCOB.
[Ipunuune! gevicteus n KIIJ{ TennoBeix ManuH.

JlabopaTopHbie padoThl
6. V3mepeHue TeMnepaTypsl >KUIKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH.
7. DkcrepuMeHTanbHas IpoBepka 3akoHa [ et - Jltoccaka (M3MepeHne TepMOIMHAMHYECKUX
MapaMeTpoB rasa).
KonTpouabHbie padoThI:
2. OcuoBsl MKT u TepMouHaMUKH

OcHoBBI JIekTpoanHAMUKH (25+3pe3epB=284)
DeKTprUecKue 3aps/bl. 3aKOH COXpaHEHHs 3JIEeKTpHUecKoro 3apsjaa. 3akoH Kynona.



Onexrpuueckoe mnosie. Hanpsok€HHOCT M MOTEHUMANl 3JIEKTPOCTaTHYecKoro mouid. Jlunum
HaIpsDKEHHOCTU M OKBUIIOTCHLIMAJIBHbIE NMOBEpXHOCTU. [IpumHnun cynepnoszuumu mosie. IIpoBogHuku u
JTUBJIEKTPUKH B AIEKTPUUYECKOM I10JIe. DNeKTpoEMKOCTh. KoHneHncarop.

[Tocrosinubiil anexTpuueckuit Tok. Cuna Toka. Conpotusienue. [locnenoBarensHoe U napamiesibHOE
COCIMHEHUE MPOBOJIHUKOB. 3akoH Jlkoyns - Jlenua. DnexkTpoasuxyimas cuia. 3akoH Oma Juisi MOJIHOM
Lenu. OJIEKTPUYECKHM TOK B IPOBOJHHUKAX, JJIEKTPOJMUTAX, MOJYINPOBOJHUKAX, TIa3aX M BaKyyMe.
CBepX1IpoOBOAUMOCTb.

MaruuTHO€ 1osie. BeKTop MHAYKIMY MarHUTHOTO MOJis. J[eiiCTBHE MarHUTHOTO TOJISl Ha MPOBOJIHUK C
TOKOM U JABWXKYINYIOCA 3apsokeHHyro yactuily. Cuna Amnepa u cuna Jlopenma. MarHuTHbie CBOMCTBa
BEILIECTBA.

SIBneHue  AIIEKTpOMArHUTHOW  MHAYKUMU. MaruutHelii  notok. IlpaBmwino  Jlenna.  3akon
AJIEKTPOMArHUTHOM HHAYKUMU. SIBneHMe caMOMHAYKUMU. WHAYKTUBHOCTH. DJIEKTPOMAarHWTHOE IOJIE.
DHeprus MeKTPOMarHuTHOTO MOJIS.

JlabopaTopHble padoThbI:
8. TlocnmemoBaTenbHOE M MapauIeIbHOE COCTUHEHUS TIPOBOIHUKOB.
9. HUsmepenne DJIC ncToYHMKA TOKA.
10. M3mepenune cuibl B3aUMOJICHCTBUSI MAarHUTA M KaTYIIIKK C TOKOM
11. UccnenoBanue SBICHUS 3JEKTPOMArHUTHON MHIYKIIMH.
KonTtpoJbHbie padoThI:
3. OCHOBBI MEKTPOANHAMUKH
4. DJIeKTpOMarHeTU3M

KoJsie6anus u Bostabl (15+1pe3epB=164)

Mexannyeckue kosiebanus. ['apmonndeckue kosiebanus. CBoOOAHBIE, 3aTyXalolue, BBIHYXIEHHbIE
koJsiebanus. [IpeBparmienns sHepruu npu Kojiebanusx. Peonanc.

OnekrpoMarHuTHeie KojeOanus.  KoseGaTenbHBIM KOHTYp. I[lepeMEHHBIM AIEKTPHYECKH TOK.
Pe3onanc B anektpuueckoit nenu. Koporkoe 3aMbIkaHuE.

Mexanndeckue BoOJHBL [IpogonpHpie W momnepedHble BOJIHBL. CKOpPOCTh M JUIMHA BOJIHBI.
HNutepdepentius u nudpakmus. JHeprusi BOJIHBI. 3BYKOBBIE BOJHBI.

OneKTpoMarHuTHbele BOJIHBI. (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. JlMama3oHbI 3JIEKTPOMAarHUTHBIX
M3JIy4eHUI U UX MPAKTUYECKOE IPUMEHEHHE.

JlaGoparopHas padora:

12. Onpenenennie yckopeHus CBOOOTHOTO MaJCHUs IPU MTOMOIIY MasTHHUKA.
KonTpoJbHbIE padoThI:

5. KonebGanus 1 BOTHBI

Ontuka (13+1=14 4)
I'eomeTrpuueckast ontuka. CKOPOCTh CBETA. 3aKOHBI OTPAXKECHUS U MPEIOMIICHHS CBETA.
dopmyaa TOHKOM JIMH3BL BOJIHOBBIE CBOWMCTBAa CBETa: AUCIEPCHs, MHTepdepeHuus, MudpaKiys,
HOJISIPU3ALHSL.

JlaGopaTopHble padoThbI:
13. OnpenencHue nokaszaTess MPEIOMIICHHS CPEIbI.
14. Usmepenue (GOKYyCHOTO PacCTOSTHUS COOMPAIOIICH JTMH3BI.
15. Onpenenenuie JIMHBI CBETOBOM BOJHBI.
KonTpouabHbie padoTsI:
6. Onrtuka

OcHOBBI cTIEHAJIBLHON TEOPHH OTHOCUTEIBLHOCTH (3 4)
[TocTynaTel TEOpUK OTHOCUTENBHOCTH U CIAEACTBUS U3 HUX. IHBapMaHTHOCTh MOJYJsl CKOPOCTH CBETA
B BakyyMme. DHeprus nmokos. CBsi3b MacChl M SHEPTUU CBOOOTHOM YaCTHUIIBI

KBanTtoBas ¢pusuka. ®usuka aroma u aromHoro siapa (17+3pe3ep=20 u)

l'unore3a M. Ilnanka. ®ortosnextpuueckuir 3pdexr. OnbiTel CrosneroBa. 3akoHbl (HoTOdPPEKTA.
VYpasaenue OiiHmTeiiHa. PoToH. KopmyckynisspHo-BoaHOBOH ayanu3M. COOTHOIIEHHE HEONpeAeaEHHOCTEN
I'eiizendepra.

[InanerapHast mozaens aroma. OOBsICHEHHE JIMHEHUYATOro CHEeKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX
noctynaroB bopa.

CoctaB M cTpoeHHE AaTOMHBIX siep. OHEprus CBsSI3W AaTOMHBIX sAep. BuIbpl paguoakTHBHBIX
IIPEBPALLEHUIT ATOMHBIX siep. 3aKOH paJuOaKTHBHOIO pacnaga. SnepHele peakuuu. llenmnas peaxuust
nenenus saep. [IpuMeHeHne sa1epHoi S3HEpruu.



3HCMCHTaprI€ YaCTHUIbI. CDYHI[aMeHTaJIBHBIe B33,HMOI[€IZCTBH$I.

JlabopaTopHble padoThbI:
16. HaGmroieHre CIUTONTHOTO U JIMHEHYaToro CeKTpoB. MccnenoBanue criekTpa BOI0poaa
17. OnpeneneHue UMITyJIbCa U SHEPTUH YACTULIBI TPU ABUKEHUU B MATHUTHOM TI0JIE
KonTpoJsbHbie padoTsi:
7. KBantoBas ¢usuka

Ctpoenue Bcenennoii (5 1)
ConneuHas cucreMa: IUIaHEThl U Majble Telna, cuctema 3emis-Jlyna. Ctpoenue u sBonouust CosHia
u 3B€37. Knaccugukanus 38€31. 3BE3/1bl U ICTOYHUKHU UX SHEPTHH.
INanaktuka. CoBpeMeHHbIE IPEICTABIECHUS O CTPOEHUH U 3BOIIOIMHN BeeneHHoi.

JlabopaTopHas pabora:
18. Onpenenenne neproia 0OpaIeHns TBONHBIX 3BE3.

IMoBTopenue — 3 4 (B 10 kiacce).



3. Temarmueckoe IVIAHUPOBAHUE

TemaTnueckoe Coaepikanue 1o Temam OcHoBHbIE BH/IbI 1ESITEILHOCTH Y4AIIMXCS
IUIAHMPOBaHHe
10 kaace (684, 2 4 B HeeJ10)
BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/l O3HAHUS NPUPOABI. 1 4.
dusnka u ®dusuka - OOBsICHATH HAa pUMeEpax pPoJib U MECTO (PU3UKU B (GOPMUPOBAHUU COBPEMEHHOUN Hay4yHOU KapTHUHBI
€CTECTBEHHO - (yHIaMeHTallbHAas  HayKa O | MUpa, B pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOU EATEIbHOCTH JIIOJIEH;
HayyHbld MeTos1 | mpupoje.  Hayunblif ~ MeTox | 1eMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBA3b MEXAY PU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMU;
MO3HAHUS MO3HAHUS. BOCIPOU3BOAUTH CXEMY HAYYHOTO MO3HAHHUS, MPUBOJAUTH MPHUMEPHI €€ UCTIOIb30BaHUS
MIPUPOIbI Metonel  uccnenoBanud | [laBaTh onpenenieHre MOHATUM U paclio3HaBaTh UX: MOJIENb, Hay4Has TUNOTE3a, pU3ndeckas BeJIM4rHa,
I 4. (buznueckux SBJIICHUH. | (u3nuecKkoe SBJIEHUE, HaydyHbI ¢akT, ¢Gu3nyeckuil 3akoH, (Qu3NyYecKas TEOpHs, MPUHIIMII
MogenupoBanue  (HU3UYECKUX | COOTBETCTBUSI.
sBJICHUH U mporieccoB. Hayunbsie | OG0CHOBBIBaTh HEOOXOJIMMOCTh HCIIOJIB30BAHUS MOJENEH I ONMUCaHus (PU3NYECKUX SBICHUN |
¢bakThl 1 TunoTe3bl. Puznyeckue | mporeccos. [IpuBoIUTE MpUMeEpHI
3aKOHBl M TpaHUIBl WX | KOHKPETHBIX SIBJICHUM, IPOLIECCOB U MOJENEH JUIsl UX OIMCAHUSI.
IIPUMEHUMOCTH. @usnueckue | [IpuBoauts npumepsl ¢(uzndeckux BeauduH. DopMynupoBaTh (HU3NYECKHE 3aKOHBI. YKa3blBaTh
TEOPHH u HNPUHLMI | TPAHULBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
COOTBETCTBHUS. @usnueckue | [IpuBoaUTH IpUMEpPHI UCHOIB30BAHNUA (PU3MUECKUX 3HAHUN B JAEKOPATUBHO-TIPUKIIAJHOM HCKYCCTBE,
BEJIMYUHBI. [TorpemHoctu | My3bIKe, CIOpPTE.
U3MepeHui ¢u3nyeckux | Oco3HaBaTh LIEHHOCTh HAyYHOTO MO3HAHUS MUpA JUIS Y€JIOBEYECTBA B LIEJIOM M JJIS KaXJ0T0 YelloBeKa
BeIMUYUH. Poib M MecTo (U3MKU | B OTAENBHOCTH, BAKHOCTb OBJIAJICHHSI METO0M HAyYHOTO MO3HAHUS Ul JOCTHXKEHUS ycrexa B JII000OM
B (OopMHpPOBAaHUM COBPEMEHHOMN | BUJE IIPAKTUYECKON EATENbHOCTU. ' OTOBUTH NPE3E€HTALUU U COOOLIEHHS [0 N3YUYE€HHBIM TEMaM
Hay4yHOM KapTHHBI MHUpa, B
IIPAKTUYECKON JIeSITeNbHOCTH
nroaen
Mexanuka. 28 4. (274.+14. pe3epn)
Kunemaruka MexaHnuecKkoe JIBHKEHUE. JlaBaTh ompesesieHle MOHATHI: MEXaHMYECKOe JBMXKEHHE, IOCTYNATEeIbHOE JBUKEHHE, PaBHOMEPHOE
6 u. Cucremsl oTcuéra. JBUKEHUE, HEPABHOMEPHOE JIBKEHUE, PABHOYCKOPEHHOE IBIKECHME, [BH)KCHHE 10 OKPYKHOCTH C

CkansipHble U BEKTOPHBIE
¢u3nyecKre BEeINYHUHBI.
MarepuanbHas TOUKa.
ITocrynarensHOE OBUKEHUE.
Tpaexropus, IyTb,
repeMeleHne, KOOpAUHaTa,
MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMEHH.

3aKOH OTHOCUTEJIBHOCTH

MMOCTOSIHHOM CKOpPOCTBhIO, CUCTCMA OTC‘IéTa, MaTcepHralibHad TOYKA, TPACKTOpPUA, IIYTh, NEPCMCEIICHUC,
KooOpAuHaTa, MOMCHT BpPECMCHHU, IIPOMCIKYTOK BPEMCHH, CKOPOCTH PABHOMCPHOTI'O ABUKCHUA, CPCIAHSA
CKOPOCTb, MI'HOB€HHAA CKOPOCTh, YCKOPCHUC, HEHTPOCTPEMHUTCIIBHOC YCKOPCHHUC.

Pacno3naBate B KOHKPCTHBIX CHUTYyalludXx, Ha6J'II-OI[aTB SABJICHHUA: MCXaHHYCCKOC IBHIXCHHUC,
MOCTYNATCIIbHOC ABHIKCHUC, PABHOMCPHOC JIBWKCHUC, HCPABHOMCPHOC JIBUKCHHE, PABHOYCKOPCHHOC
ABUIKCHUC, IBUIKCHUC I10 OKPYKHOCTHU C MOCTOSIHHOM CKOPOCTBIO.

BOCHpOI/IBBO,Z[I/ITL SABJICHUSA: MCXAHUYCCKOC JIBWIKCHHUC, PABHOMCEPHOC MAOBUIKCHUC, HCPABHOMCPHOC
ABUIKCHUEC, PAaBHOYCKOPCHHOC ABHIKXCHHUC, NBUIKCHHUC IO OKPYKHOCTHU C MMOCTOSHHOM CKOPOCTBIO IJIA
KOHKPCTHBIX TCJI.




JBUKCHUS.

PaBHOMEpPHOE ITPAMOIMHEWHOE
neukeHue. CKopocThb
PaBHOMEPHOTO MPSIMOJIMHEWHOTO
JIBUKCHUSL.

YpaBHEHHE paBHOMEPHOTO
neokeHus. ['paduku
PaBHOMEPHOTO JIBUKEHUS.
HepaBHOoMepHOE 1BUKEHHE.
Cpennsisi CKOPOCTb.
MrHaoBeHHass CKOPOCTb.
VYckopenune. PaBHOyckOpeHHOE
JBUKECHHE.

VYpaBHEeHHE PaBHOYCKOPEHHOTO
nsuxenus. ['paduku paBHO-
YCKOPEHHOTO JIBH)KEHUS.
JIBM>KEHUE 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJTYJTIO
CKOPOCTBIO.
LlenTpocTpemuTenbHOE
YCKOpEHHUE.

JlaGopaTropHblie padoThI:
1. 3yuenue nBu>KeHus Tena
10 OKPY>KHOCTH

3amaBarh cUCTEMY OTCUETA JIJIsl ONMMCAHUS ABUKEHHUSI KOHKPETHOIO TEa.

Pacno3naBarh cuTyanuu, B KOTOPBIX TEJIO MOKHO CYATATh MAaTEPUAIBHOM TOUKOM.

OnuceiBaTh TPACKTOPUU ABUKEHUS TeJl, BOCHPOU3BOJUTH JBUKEHHE M TMPUBOIUTH IMPUMEPHI TE,
MMEIOIIUX 3aJaHHYIO0 TPACKTOPHIO IBUKEHUSL.

Ornpenenarh B KOHKPETHBIX CUTYAIUsAX 3HAYCHUSI CKAISPHBIX (PU3UYECKUX BEIMYMH: MOMEHTA BPEMEHH,
MIPOMEKYTKA BPEMEHH, KOOPIUHATHI, IyTH, CPETHEN CKOPOCTH.

HaxoauTe MOaynb M IPOEKIIMK BEKTOPHBIX BETUYMH.

Ornpenenath B KOHKPETHBIX CUTYALMSX HalPaBJICHHUE

U TPOEKIIUU BEKTOPHBIX (PU3NYECKUX BETUYHH: MEPEMEIICHUs, CKOPOCTH PaBHOMEPHOTO IBUKEHUS,
MTHOBEHHOM CKOpPOCTH, YCKOPEHHS, LIEHTPOCTPEMHUTEIBLHOIO YCKOpeHUs. [IpuMeHSATh 3HaHHS O
JENUCTBUSIX C BEKTOpPaMHU, MOJTYYCHHBIC Ha YPOKaX T€OMETPUHU. 3alUChIBaTh YPaBHEHUS PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  MEXaHW4eCKOTo  JBKeHHs. CoOCTaBiATh ypaBHEHUS PABHOMEPHOTO U
PaBHOYCKOPEHHOTO TMPSIMOJUHEHHOTO JBHKEHHS B KOHKPETHBIX cuTyauusx. Ormpeaenarts o
YpaBHEHUSIM TapaMeTpbl IBWKEHUsA. [IpUMEHSITh 3HAHUS O TIOCTPOEHWHW U UTEHUU TpadUKOB
3aBUCUMOCTH MEXIY BEJIMUYMHAMH, TOJYYCHHBIC Ha ypokax anreOpel. CTpouTh rpaduk 3aBUCHMOCTH
KOOPAWHATHl MaTEPHAIBHOW TOYKH OT BPEMEHHU NBIKEeHHSA. OmnpenensiTe 1o rpaduky 3aBHCHMOCTH
KOOPJIMHATBI OT BPEMEHH XapaAKTEP MEXaHUUECKOTO JBH)KEHHUS, HAYAIIbHYIO KOOPJIMHATY, KOOPIUHATY B
YKa3aHHbII MOMEHT BPEMEHHM, HW3MEHEHHE KOOPAMHATHI 3a HEKOTOPBIM MNPOMEKYTOK BpPEMEHH,
MIPOCKITUIO CKOPOCTH (M1 pABHOMEPHOTO MPSMOJIMHEHHOTO TBUXKEHUS).

Onpenenarpy 1o rpaduKy 3aBUCUMOCTH TMPOEKIIMA CKOPOCTH OT BPEMEHH XapaKTep MEXaHWYECKOTO
JIBW)KEHUS,  HaYaJIbHOM CKOPOCTH, MPOEKIHMIO YCKOPEHUS, U3MEHEHUE KOOpAUHAThI. OmnpeaensTh Mo
rpaduKy 3aBUCHMOCTH TPOEKIIMH YCKOPEHHS OT BPEMEHH XapaKTep MEXaHWYECKOTO JIBM)KCHHS,
M3MEHEHUE MPOEKIIMU CKOPOCTH 3a ONPEICTEHHBIA MPOMEKYTOK BPEMEHH.

JlaBaThb omnpejeiieHne MOHATH: a0COTIOTHO TBEPAOE TEJIO, MOCTYNATEILHOE U BpaIllaTeIbHOE JTBUKCHUS
a0CoOJIIOTHO TBEPAOTo Teja. Pacmo3HaBaTh B KOHKPETHBIX CHUTYallUsSIX, BOCIPOM3BOIUTH M HAOIIOIATH
MOCTYIATEILHOE U BpalllaTelIbHOE ABMXKEHUS TBEPIOTO Tena. [I[puMeHsTh Moeb abCOoMOTHO TBEPAOTO
Tela I OMMCAHMS ABWKECHUS TeJl. BeIUMCIATh 3HaUEHUE YTIIOBOM U JJMHEMHOM CKOPOCTEH, YACTOThI
U nepuojia oOpalieHus B KOHKPETHBIX CUTyalusX. Pa3nuyare myTh M NepeMelleHrue, MTHOBEHHYI0 U
CPEIHIOI CKOpPOCTH. M3MepsTh 3HaUeHHs NEepeMELEHUs, IyTH, KOOPAWHATHI, BPEMEHU JIBHXKCHMS,
MTHOBEHHOHM CKOpPOCTH, CPEIHEH CKOpPOCTH, YCKOPEHHS, BPEMCHHM ABWIKEHHUs. PaboTarh B mape mpu
BBITIOJTHCHHH JITA0OPATOPHBIX PabOT W MPAKTUYCCKUX 3amaHui. [IpuMeHsATh Monaenu «MarepuaibHas
TOYKa», «PAaBHOMEPHOE MPSIMOJIMHEMHOE JBUKEHHUE», «PAaBHOYCKOPEHHOE JIBH)KEHHUE» JJIsl ONUCAHUS
JIBUKEHUS peabHBIX TeT U 00BEKTOB, H3y4aeMbIX B Kypce OHOIOTHH

3aKOHEBI
TUHAMUKHA
Hrrotona
44,

SIBnenue nnepuuu. Macca u
cuna. HepuuanpHbie CUCTEMBI
otcuéra. B3aumogelicTBue Teml.
Cnosxenue cui. Ilepsblii, BTopoit
U TpeTuil 3akoHbl HproTOHA.

JlaBaTb oIpefclieHHE MOHATHI: WHEpLUsA, WHEPTHOCTb, Macca, CWIa, PaBHOACHCTBYIOIIAsA CHUIIA,
UHepluanbHas cuctemMa oTcuéra. Pacno3HaBark, HaOMOAaTh sABJIEeHUE WHEpLUUHU. [IpuBOANTH pUMEpHI
€ro TMpOSIBIIEHUS] B KOHKPETHBIX cUTyauusiX. OOBSICHATP MEXaHMUYECKHE SBJIECHHS B HHEPIMAJIbHBIX
cucreMax OTcuéra. BeiiensaTs IeHcTBUS TN APYr HA Apyra U XapakTepu3oBaTh UX cuiaMu. [IpuMeHATsh
3HaHMsSI O JEHCTBHUAX HaJ BEKTOpPaMM, TIOJIY4YEHHBIE Ha YpokKax reoMmerpuu. Onpenensrsb
PaBHOJEHUCTBYIOIYIO CWIIY IBYX CHi. POpMyJIMpOBaTh NEPBBIM, BTOPOH U TpeTUH 3akoHbI HbroTOHAa,
YCIIOBUS UX NPUMEHUMOCTU. [IpUMEHATh NepBelii, BTOPOM U TpeTUH 3aKOHbI HpIOTOHA Ipu perieHun
pacy€THBIX 3a1a4.

DopMynHMpoBaTh MPUHLMII OTHOCUTENBHOCTH ['aymies




Cuisl B

3aKOH BCEMUPHOI'O TATOTEHUSI.

[lepeunciiATe BUABI B3aUMOJCHCTBUSA TEJI W BUJIBI CUJI B MEXaHUKE. JlaBaTh ONpeleseHUe MOHSATUM:

MEXaHUKe I'paBuTannOHHAs TOCTOSHHAS. CHUJIA TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHMUS], BEC, HEBECOMOCTb.
S5u. Cuna tsxectu. Bec u @opMyIMpOBaTh 3aKOH BCEMHMPHOTO TATOTEHHUS U YCIOBUS €ro InpuMeHMMocTH. Haxomute B

HEBECOMOCTb. JIOTIOJTHUTENbHON nuTeparype u MHTepHere wuHpOpManuioo 00 OTKpbITHM HbIOTOHOM 3akoHa

Cunsl ynipyroctu. 3akoH ['yka. BCEMUPHOIO TArOoTeHUs. [IpUMEHSTh 3aKOH BCEMUPHOTO TSATOTEHUSI IPU PELICHUH KOHKPETHBIX 3a/ad.

Cunbl TpeHuUs. PaccunthiBaTh CUITY TSJKECTU B KOHKPETHBIX CUTYaIUsIX. BRIUKCIATH BEC T€N B KOHKPETHBIX CUTYaIUX.
Ha3biBaTh cX0JICTBO M pa3nuuus Beca U CUJIbl TsDKeCTU. Pacrio3HaBaTh M BOCIPOU3BOJUTH COCTOSIHUE

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

2. N3mepenue KECTKOCTH BOCIIPOM3BOJUTH COCTOSIHUE HEBECOMOCTH Teja. ['0TOBUTH Mpe3eHTaluu U COOOIIEHHS O MOBEICHHUU

MPYKHUHBI. TEl B YCIIOBHUSX HEBECOMOCTH, O MOJIETaX YeJIOBEKa B KOCMOC, O JIOCTIJKEHHUSX Hallell cTpaHbl B

3. N3mepenue koxddunmeHTa MO/IFOTOBKE KOCMOHABTOB K I0JIETaM B YCJIOBHSIX HEBECOMOCTH.

TPEHUSI CKOJIbKEHHUS. PacnioznaBath, BOCIIpOM3BOANTh M HAOMIOAATH pa3iaudHble BUIbI Jedopmanuu Ten. PopMyaupoBath
3akoH ['yka, IpaHULbl €ro MPUMEHUMOCTU. BBIUHCIATE M U3MEPATh CUIY YHOPYTOCTH, XECTKOCTb
npyxuHbl. Pacro3naBars, BOCIPOU3BOAUTH, HAOMIOATh SIBJCHHSI CYXOrO0 TPEHUS MOKOS, CKOJBXEHHUS,
KaueHusl, sIBJICHHE CONPOTUBIICHUS TIPH JABIKEHUU Tella B KUAKOCTH WM raze. 3mepsaTs u nu3o0paxarpb
rpauyecKu CUIIbI TPEHUS TOKOSI, CKOJBKEHUS, KaUeHHUs, )KUJKOTO TPEHUSI B KOHKPETHBIX CUTYyallHsIX.
Hcnonb3oBath hopmyiy J11sl BBIUMCICHHS CUITBI TPEHUS CKOJILKEHUSI IIPH PEICHUH 3a/1a4.

N3mepaTh cuity TSXKECTH, CHILy YIPYTOCTH, BEC Tela, CUILy TPEHUS, YUIMHEHNE TIPY>KUHbI
Onpenenstb C TOMOUIBI0O KOCBEHHBIX M3MEPEHUN >KECTKOCTh MPYKHUHBI, KOIPPHUIMEHT TpEeHUs
CKOJIbYKEHUSI.
PaGoTtatp B mape mpu BBIOJHEHUH NPAKTUYECKUX 3a/laHUH.
Haxomuts B momosiHuTenbHON nutepaType u WHTepHere MH(OpMalMio O BKJIAJAE pa3HbIX YUYEHBIX B
pa3BUTHE MEXaHUKH. [ OTOBUTH Mpe3eHTalluu U COOOIICHHUS [0 U3YYCHHBIM TEMaM.
3akoH Nmnynsce tena. UMnynse cuibl. | JlaBaTh onpeneneHre NOHATHN: UMITYJIbC MAaTEPUAIbHON TOYKH, UMITYJIbC CHJIBI, UMITYJIbC CUCTEMBI TET,
COXpaHEeHUs 3aKOH COXpaHEHUsl UMITYJIbCA 3aMKHYTasl CUCTEMA Te€J, PEaKTUBHOE JBUKEHUE.
HMITYJIbCA Tena. PacrioznaBath, BOCIIPOU3BOIUTh, HAONIONATh YIPYrHe U HEYNPYrHe CTOJIKHOBEHHUS TEN, PEaKTUBHOE
34. PeaktuBHOE IBIKEHUE IBIDKECHUE.
Haxonuth B KOHKPETHOM CHUTyallud 3HAQUYEHHS] MUMIIYJIbCa MAaTE€pUAIbHOM TOUYKM M UMITYJIbCAa CHUJIBI.
DopMynHpOBATH 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHULIBI €r0 IPUMEHUMOCTH.
CocTaBiiATh ypaBHEHUS, OINMCHIBAIOIIME 3aKOH COXPAaHEHUsT HUMITYJbCa B KOHKPETHOW CHUTYallMH.
Haxonuts, HConb3ysl COCTaBIEHHOE YPABHEHUE, HEU3BECTHHIC BEJIUYHUHBI.
Co3paBaTh cHUTyallud B KOTOPBIX MPOSIBISIETCS 3aKOH CcoXpaHeHuss wumnyibca. Haxoguts B
JIOTIOJTHUTENBHOM uTeparype 1 MHTepHeTe nH(popManuio 1o 3aJaHHOH Teme.
I'oToBUTE Mpe3eHTaMu U COOOMIEHHs 10 MU3YyYEHHBIM TeMaM. | 0TOBUTh Mpe3eHTaluu U COOOLIEHUS O
NOJIETaX 4YEJIOBEKA B KOCMOC, O JOCTHKEHMSX HAIled CTpPaHbl B OCBOCHMM KOCMHYECKOTO
npocTpaHcTBa. PaboTaTh B mape Wiv rpymie Mpy BHIOJIHEHUH TPAKTHUECKUX 3aIaHui
3akoH Pabora cusbl. MOLTHOCTB. JlaBaTh ompejeneHue TMOHATHN: paboTa CHIIBI, MOIIHOCTh, KMHETHYECKas SHEPTus, MOTCHIMATbHAs
COXPaHEHHUS Kunernueckas sneprusi. Pabora | sHeprus, mojiHas MEXaHWUYECKasi DHEPIHsl, U30JIMPOBAHHAS CUCTEMa, KOHCEpBAaTUBHAS CcUJia. BBRIYHCIATH
MEXaHUYEeCKOMH cwibl TspkecTu. [loTeHInanbHas | B KOHKPETHOM CUTyalluu 3HA4YeHUS (DU3MYECKUX BEIUYUH: pabOThI CHIIBI, pabOTBHl CHJIBI TSIKECTH,
SHEPTrUu SHEprus Tella B TPABUTAIMOHHOM | PabOTBI CUJIBI YIPYTOCTH, pabOThl CHIIBI TPEHHUS, MOIIHOCTH, KHHETHUYECKON SHEPruM, U3MEHEHH
S5u.=44.+1y. noJie. PaboTa cuibl ynpyrocru. KMHETHYECKOW HHEpPruu, MOTEHIMAJIbHOW SHEPrMM Tell B TPABUTALIMOHHOM TI0JI€, MOTEHI[MAJIbHOU




peseps [ToTeHManpHas YJHEPTHS YIIPYTO | SHEPTUH YIPYro Ae(GOpMUPOBAHHOTO TeNa, MOJHON MexaHWuecKoi sHepruu. COCTaBIsATh ypaBHEHUS,
ne(GopMHUPOBAHHOTO TeJa. CBA3BIBaIOIIME DPAOOTY CHJIBI, JACHUCTBYIOIIEW HA TEJIO B KOHKPETHOW CHUTyallud, C H3MEHEHUEM
3aKoH COXpaHCHHA KHUHETUYECKOM SHECPruu TCja. HaXOI[I/ITB, HCIOJIB3Yyd COCTAaBJICHHOC YPAaBHCHUC, HCHU3BCCTHLIC
MEXaHHMYECKOM OHCPTUH. BCJINYHNHBI.
@opMyIMpOBaTh 3aKOH COXPAHEHUs II0JHOM MEXaHWYECKOW JHEpPIruM, HAa3bIBaTb TI'PAHMIBI €ro
JlabopaTopHble padoThbI: MIPUMEHUMOCTH.
4. N3yuyenue 3akoHa coxpaHeHusi | COCTaBIsATh YpPaBHEHMsI, OIMCHIBAIOIIME 3aKOH COXpPAHEHMsI IOJHOW MEXaHMYECKON »HHEpruu, B
MEXaHMYEeCKOM OHCPTUH. KOHerTHOﬁ CUTyaluu. HaXOI[I/ITI), HCIIOJIB3Ys COCTABJICHHOC YPAaBHCHHNEC, HCU3BCCTHBIC BEJIMYNHEI.
COSI[aBaTI) CUTyallul, B KOTOPBIX HNPOABIIACTCA 3aKOH COXPaHCHHA TOJTHOM MeXaHW4YeCKOH OHCPruu.
KoHnTpoJbHble padoTbI: BBINOMHATE dKCHIEPUMEHTAIBHYIO NPOBEPKY 3aKOHA COXPAHEHUs MEXaHWYECKOW SHEPruu. BBIOIHATH
1. MexaHuka KOCBEHHBIE U3MEPEHMs UMITyJIbCa Tejla, MEXaHUYECKON dHepruu Tesna, padoTsl cUiibl TpeHus. PaboTarhb
B I1ape, IPYIIE IPU BBINOJHEHUN NTPAKTHYECKUX 3a0aHuil. HaxoIuTe B TONOJHUTENBHON JIUTEPATypE U
WuTepuere nnpopMainio o 3a1aHHOM TeMe.
HpI/IMeHSITI) 3aKOHBI COXpPAaHCHHA HMITyJIbCa U MeXaHN4YeCKOH OHEPrun Jid ONHCAaHUA AOBUXKCHUSA
PCAITBHBIX TCJI
Crartuka PaBHOBECHE MaTepHalIbHOM JlaBaTh ormpeneneHue MOHSATUN: pPaBHOBECHE, YCTOWYMBOE PAHOBECHE, HE YCTOWYMBOE PAHOBECHE,
3u. TOYKH M TBEPAOro Tena. Buabl 0e3pa3TuyHOe PAaBHOBECHE,INIEYO CUJIBI,MOMEHT CHJIbl. HaxoIuTh B KOHKPETHOW CUTYyalluW 3HAYCHUS
paBHOBecCHS. Y CIIOBUSA miaeda cwibl. MomeHnTa cuibl. [lepednciaTs yclnoBUSL paBHOBECHS MAaTEPHUAIBHOM TOYKH M TBEPAOIO
paBHOBECHS. Tena.CocTaBIATbYpaBHEHUS,0NIUCHIBAIOIME  YCIOBHUS PAaBHOBECHS, B KOHKPETHBIX CHUTYalUsX.
MoOMEHT CublL. Onpenenarb, MCHOJIB3YsSd COCTAaBICHHOE YpAaBHEHWE, HEW3BECTHbIE BeIW4MHBLPacrno3HaBaTs,
BOCIIPOM3BOJUTh U HAONIOATh pa3iiyHble BUIBI paBHOBECHS Tel. M3MepsaTh cuily ¢ MOMOIIBIO
JlaGoparopHas padora: OPYKHHHOTO JMHAMOMETpa, M3MEPATHII Jiedyo cuiibl. PaboTaTe B mape, Tpymie NpU BBINOTHEHUU
5. U3ydenue paBHOBeCHs NpaKTHYeCKUX 3afaHuil. HaxomuTsB AomosHUTENbHON suTeparype U MHTepHeTe uHpOpMaALMIO O
Tesa 1ol AeHCTBUEM 3HAUEHUU CTAaTUKU B CTPOUTENILCTBE, TEXHUKE, OBITY,00bICHEHHE (QOpPMBI U Pa3MEPOB OOBEKTOB
HECKOJIBKUX CHJL. npuponbl. ['OTOBUTH mNpe3eHTauu U COOOIIeHUs O 3aJaHHBIM Temam. Pabotate B mape mnpu
BBITIOJTHEHUH J1TAO0PATOPHOM pabOTHI.
OcHOBBI JaBnenue. 3axon [lackans. OnuceiBaTh MEXaHWYECKYI0 KapTHHY mupa. llepedncnsaTe OOBEKTHI, MOJIENH, SBIEHUS, (PU3NUECKUE
ruApoMexaHuku | PaBHOBecHe )KHJIKOCTH U rasa. BEJIMYMHBI, 3aKOHBI, HaydHble (DaKThl, CPEICTBAa ONHUCAHHS, pacCMaTPUBAacMble B KIACCHUECKOU
2y, 3akoH Apxumena. [TnaBanue mexanuke. @dopmynupoBaTh MNpsAMYI0 U OOpaTHYIO 3aJadyd MEXaHUKU. YKas3blBaThb TPaHUIIBI
TeJ. INPUMEHUMOCTH MOJIENE M 3aKOHOB KJIACCMYECKOW MexaHuKU. HasplBaTh Npumepbl MCHOJIb30BAHUS
MOJIEJIEH U 3aKOHOB MEXAHMKH Il ONMCAHUS JIBUJKEHUSI PEAJIbHBIX TEJ
MoutexysipHasi pu3nuka u repmoauHamMuka. 18 4. (174.+14. pe3epn)
OcHOBBI MonexkynsapHO - KWHETUYECKas JlaBath ompeneneHue MOHATHUNA: TEIUJIOBBIE SIBJIEHUS, MAKPOCKONMMYECKUE Tela, TEIUIOBOE JBHIKEHUE,
MOJIEKYJISIPHO- teopust (MKT) crpoenus OpoyHOBCKOE JBHXEHHE, AU(D(DY3Hsi, OTHOCUTEIbHAs MOJIEKYJspHAs Macca, KOJIMYECTBO BEILECTBa,
KHHETUYECKOU BEILECTBA U €€ MOJISIPHAsl Macca, MOJIEKYJa, Macca MOJIEKYJIbl, CKOPOCTh ABMKEHUSI MOJIEKYJIbl, CPEAHSS KUHETHYECKas
teopuu (MKT) | skcniepuMeHTaIbHBIE SHEPTHsl MOJIEKYJIbl, CUJIbl B3AaMMOJICUCTBUS MOJIEKYJI, U/I€abHbIN Ia3, MUKPOCKOMMYECKUE apaMeTphI,
3u. Jl0Ka3aTenbeTBa. bpoyHoBCckoe MaKpOCKOIMYECKHE IMapaMeTphl, JaBJlIeHUE rasa, aOCOJIOTHas TeMIepaTypa, TEeIJIOBOE€ PaBHOBECHE,

JBUYKECHHUE.
Temrmeparypa u TemIoBoe
paBHoBecue. [lIkanel Llenscus u

MKT. Ilepeuncnarb MUKpOCKOIMYECKHE U MAKPOCKOIIMYECKHE ITapaMETPhI ra3a.
[lepeuncnsare ocHoBHble moJiokeHuss MKT, nmpuBoanWTH HpUMEpBI,  pe3yNIbTAThI
OIMCHIBATh IKCIIEPUMEHTBHI, JO0KA3bIBAIOIINE UX CIPABENINUBOCTD.

HAOIIOAEHUN U




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

Cunbl B3aMMOJIEHCTBUS MOJIEKY
B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX BelecTBa. Mojenb
«HaeanbHbIN ra3y. JlaBienne
ra3a. CBsi3b MKy JaBJICHUEM U
CpeaHEeN KUHETHYECKOM
SHEeprueil NocTynaTeJIbHOro
TEIUIOBOTO JIBKEHUSI MOJIEKYJT
UJealbHOTO Tas3a.

OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKO N
TEOPUH UEaTIHHOTO rasa.

JlaGoparopHnasi padora

6. M3amepenue Temneparypsl
XKUJKOCTHBIMH U IU(POBBIMU
TEPMOMETPAMH.

Pacnio3naBate W ONUCHIBATH SBICHHS: TEIUIOBOE JBHMKEHHE, OpPOYHOBCKOE [BWKEHHUE, TUPQPY3HSL.
Bocnpou3BoauTh ¥ OOBACHATH OIBITHI, JEMOHCTPUPYIOIIKUE 3aBHCUMOCTb CKOPOCTH IU(QYy3uu OT
TEMIIepaTypbl M arperatHoro cocTosHus BemiectBa. HaOmiomate nud¢ys3uio B JKUIKOCTAX M raszax.
Hcnons3oBars [IOJTy4CHHBIE Ha ypoKax XUMUU
YMEHUS ONPEIENATh 3HAaYCHHUs] OTHOCHUTEIBHOM MOJIEKYJISIPHOM MAaCChl, MOJISIPHOW MAaccChl, KOJIMYECTBA
BEIIECTBA, MAaCChl MOJICKYJIBI, (DOPMYITHPOBATH (PU3MUECKUN CMBICI TIOCTOSIHHON ABoranpo. OneHuBaTh
pazmep moJiekynbl. OOBSCHATh OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSIHUM BemiecTBa Ha ocHoBe MKT.
OnuceiBaTh MOJIENb «HaeanbHbIN Tra3» CocraBisith ocHOBHOe ypaBHeHMe MKT wuaeansHOro rasa B
KOHKpEeTHOU cuTyanuu. OnpeaensiTs, UCHOIb3ys COCTaBICHHOE YPABHEHHE, HEU3BECTHbBIE BEIIMYNHBI.
CocTaBiiaTh ypaBHEHHE, CBA3BIBAIOIIEE JIABJICHHE HACAIBLHOTO Ta3a €O CpelHed KHUHETHYECKOU
SHEeprueil MoJIeKyld, B KOHKpPETHOM cutyauuu. OnpenensiTh, HMCNOJb3ys COCTAaBIEHHOE ypaBHEHHE,
HEU3BECTHBIE BETMUHMHBI.

OnuceiBath crocoObl u3MepeHuid Temneparypbl. CpaBHuBath Imkansl KenbBuna u Ilenbcus.
CocraBiiaTh ypaBHEHME, CBs3bIBarollee aOCOJIOTHYIO TeMIepaTypy HJEaJbHOIO ra3a co CpeiHei
KMHETUYECKON DHEPrued MOJIEKYJ, B KOHKPETHOM cuTyauud. OnpelnensaTh, UCHOJIb3ys COCTaBIECHHOE
YpaBHEHUE, HEU3BECTHbIE BeIWYMHBI. COCTaBIIATh YPAaBHEHHME, CBS3BIBAIOIIEE IABICHUE HACAIBHOIO
ra3za ¢ abCOJIIOTHON TeMIlepaTypoi, B KOHKPETHOHM cuTyaruu. OmnpenensiTh, UCHOIb3YsI COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHbIE BEJIWYMHBI. 3MepsaTh Temmeparypy >KHIKOCTH, raza >KMIKOCTHBIMH H
U (POBBIMU TEPMOMETPAMHU.

PabGoTtate B mape, rpyrmime mpu BBHITOJHEHUHM TMPAKTHYSCKUX 3alaHuil. HaxoauTh B JOMOTHUTEIHHOM
outeparype u HTepHeTe cBelAeHHMs MO WCTOPUU PA3BUTHUS ATOMHUCTHYECKOM TEOPUU CTPOEHUS
BEILIECTBA.

YpaBHeHue YpaBHEHHE COCTOSHUSA CocTaByiATh ypaBHEHHE COCTOSHHUS HJEalIbHOrO Ta3a W ypaBHeHHe MenpeneeBa - Kiameiipona B
COCTOSIHUS HJIeaTbHOTO Ta3a. YpaBHEHUE KOHKPETHOW CHUTYallud. BBIYHCIATH, MCIOJIb3YS COCTABICHHOE ypaBHEHHE, HEU3BECTHBIC BEIMYHHBI.
rasa. MemnneneeBa - Knaneitpona. Pacro3naBath ¥ OMMCHIBaTH M3OIPOIIECCHI B HACATHPHOM Taze. DOpMynHpoOBaTh Ta30BbIE 3aKOHBI U
4 4. allzonporeccel. ["azoBbie ONPENETATh TPAHUIBI UX TPUMEHUMOCTH. COCTaBIATH ypaBHEHHS Il UX OINUCAaHUS. BBIYUCIATH,
3aKOHBL. HCITOJIb3Ys COCTABJIICHHOE YPaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.
[IpencraBnsaTe B Buae TpauKOB M30XOPHBIN, M300apHBIN U M30TEPMUUSCKHI Tpoiecchl. OnpeacnsaTh
JladopaTopHas pabora: no rpadukam xapakTep Impolecca U MakpornapaMmeTpbl UaeanbHOro raza. 3MepsaTh JaBlieHue BO3AyXa
7. DKCIIepUMEHTaJIbHAS MaHOMETpaMu M UU(GPOBBIMU JaTYMKaMH [aBJICHHUS Tra3a, TEMIIeparypy rasza - >XUIKOCTHBIMU
npoBepka 3akoHa I'eif - JIroccaka | TepMoMeTpaMu U UUQPOBBIMU TeMIEpaTypHbIMU JaTuyMkamu. PaGortaTh B mape, Tpymme MOpu
BBITIOJTHEHUH TMPAKTUYeCKuX 3anaHuii. Haxoauts B gomosHuTEeNnbHON nuteparype u HWHTepHere
CBEJICHMSI TIO 3aJlaHHON TeMe. ['0TOBUTH Mpe3eHTalluu U COOOIEHHS MO 3aJaHHBIM TeMaM. [IpumMeHsTh
MOJIEJIb UJICATIBHOTO T'a3a JJI1 ONUCAHUs TOBEJICHUS PEaJIbHBIX T'a30B.
B3aumMmueie B3anmMHuble mpeBpalieHus JlaBatp ompeneneHue MOHATHN: UCNApPEHUE, KOHJEHCAlUs, KUIIEHHE, IUHAMUYECKOE paBHOBECHUE,
MpeBpaIieHus KUJKOCTHU U ra3a. HachlllleHHbIe | HACBIIIEHHBIN Map, HE HACHIIIEHHBIN map.
JKUIKOCTH U Y HEHACBIIIEHHBIE MapPHI. Pacrnio3znaBatk, BOCIIpOU3BOAUTh, HAOTIOAATH SIBIICHUS: CTIAPEHUE, KOHICH AU, KUTICHHE.
rasza. 1 4.
Kunkxocru. Mogenb cTpoeHus KUAKOCTH. [TepeuncnsaTh CBOWCTBA KHUAKOCTH M OOBSCHITH WX C IMOMOIIBI0O MOJEIH CTPOCHUS  IKHUIKOCTH,
1 4. [ToBepxXHOCTHOE HATSKEHUE. CO3JaHHOH Ha OCHOBE M K T.

I[aBaTB ONpCHACIICHUC MMOHATUM: cuja TMOBCPXHOCTHOT'O HATSXKCHUS, KOZ—)(I)(I)I/II_II/ICHT TNOBCPXHOCTHOT'O




HaTsHKeHus. Pacmo3HaBaTth U BOCIIPOU3BOJUTH NPUMEPHI IMPOSABJICHUA I[eflCTBHSI CHJIBI MOBEPXHOCTHOI'O
HaTAXCHUA.

TBEpasle Tena
I

Monenb CTpOCHHS TBEPABIX TEI.
Kpucrannmaeckue u amopdHbie
Tela.

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

OcHoBBI BuyTpeHnHss sHeprusi. JlaBaTh ompejeneHue NMOHATUNA: TEpMOJMHAMUYECKAsi CHUCTEMa, M30JUpPOBAaHHAs TEPMOJMHAMHUECKas
TepMoauHamMuKku | TepMoanHaMuyecKkasi CUCTEMAa U | CUCTEMa, PAaBHOBECHOE COCTOSIHME, TEPMOJMHAMUYECKUM IPOLIECC, BHYTPEHHSS SHEPIUsl, BHYTPEHHSSA
8 4.=7u.+1u. e€ paBHOBECHOE COCTOSIHUE. SHEpPrusi WJCAIbHOIO Ta3a, TEIIOEMKOCTb, KOJMYECTBO TEIUIOTHI, YAEJIbHAas TEIUJIOTa IUIABJICHUS,
pe3epB Pabora u Teruionepenaya Kak ylieabHas TeIioTa mapooOpa3oBaHus, yielbHas TEII0OTa CrOpaHus TOIUIMBA, paboTa B TEPMOIUHAMUKE,
CIIOCOOBI H3MEHEHUS 00paTUMBIN MPOIECC, HEOOPATUMBIN MPOIIECC, HarpeBaTesb, XOJOAWIBHUK, padouee Tello, TErI0BOM
BHYTPEHHEH SHEPIUU. nsurarens, KII/] TeruioBoro nsurarens.
KonunuecTBo TemaoThI. PacriozHaBath TepMOIMHAMUYECKYIO CUCTEMY, XapaKTepU30BaTh €€ COCTOSIHUE U MPOIECCHl N3MEHEHUS
Tenno€MkocCTs. COCTOSIHUS.
VYpaBHeHue TerioBoro 6ananca. | OnuceiBaTh CIOCOOBI M3MEHEHHUS COCTOSIHMSI TEPMOJMHAMHYECKONW CHCTeMbl MYyTEM COBEpILEHUS
[lepBrliif 3aKOH TEPMOJMHAMHUKH. | MEXaHUYECKOM paboThl U Teruionepeaaye.
AnmabaTHBIN mpoIiecc. CocTaBiaTh ypaBHEHHE TEIUIOBOTO OajgaHca B KOHKPETHOM CHUTyallMd. BBIYHCIATH, HCIOIB3YS
HeobpaTumocTh TemIoBbIX COCTaBJIEHHO€ YPaBHEHHUE, HEW3BECTHHIE BEIMUNHBI.
MIPOLIECCOB. Onpenensts 3HAa4eHHUs] BHYTPEHHEM SHEPIMM HAEaJbHOTO Tra3a, W3MEHEHHE BHYTPEHHEH SHepruu
[IpeoGpa3oBanust SHEPTUU B UJCaTbHOTO Ta3a, paboThl WIEAbHOTO ra3a , paboThl HAJl WICATbHBIM ra30M, KOJMYECTBa TEIUIOTHI B
TEIJIOBBIX MAIlIMHAX. KOHKPETHBIX CUTyalUsX.
KII/I TeroBbIX MallvH. Omnpenensts 3Ha4eHHe pabOThl MAEaIbHOTO rasza mo rpaduky 3aBUCUMOCTH AaBJIEHUS OT 00bEMa mpu
n300apHOM IpoIIECCe.
KonTpouabHbie padoThi: @opMynHpoBaTh MEPBBIA 3aKOH TepMOoAUHAMUKU. COCTaBIATH ypaBHEHHE, OIMCHIBAIOLIEE IEPBbIN
2. OcuoBsl MKT un 3aKOH TE€PMOJIMHAMUKH, B KOHKPETHBIX CUTYalUsAX JJI1 U30IPOLECCOB B UJI€ATbHOM Ta3e. BeruucisaTs,
TEPMOANHAMUKHU HCII0JIb3Ysl COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJINYUHBI.
Paznuuate oOpatumMble W HeoOpaTuMble mpouecchl. llonTBepknaTh MpuMepaMu HeoOpPaTUMOCTh
TEIJIOBBIX ITPOLIECCOB.
[IpuBouTH TpUMEpPHI TEIUIOBBIX ABUIATENIEH, BBILACIATH B IpUMEpax OCHOBHBIE YacTH JIBUraTelei,
ONMCBHIBATh MpUHUUI JeicTBUSA. Bbruncnsars 3Hadenust KIIJ[ temioBoro nBurarens B KOHKPETHBIX
CUTYaLMSIX.
Haxonuts B nutepatype u MHTepHEeTe MHGOPMALIMIO O MPOOIeMax SHEPTETUKH U OXpaHe OKPYKaroIIeH
cpenbl. Y4acTBOBAaTh B JUCKYCCUU O MpoOiIeMax SHEPreTHKU M OXpaHEe OKpPYKAIIIeH Cpeabl, BECTU
JIMAJIOT, OTKPBITO BBIpAXKaTh M OTCTaWBATh CBOIO TOUKY 3PEHUS, BHICIYIIIMBATh MHEHHUE ONIIOHEHTA.
OcHoBbI j1eKTpoAUHAMUKH. 18 4. (164.+24. pe3epB)
DNEeKTpOCTaTUKA | DIEKTPUUYECKUM 3apsia. JaBate omnpeneneHue TNOHATUH: DIEKTPUUYECKUM 3apsifi, SJIEMEHTApHBIA SIEKTPUUYECKUNM 3apsi,
6 u. 3aKOH COXpaHEHHUs TOUEUHBIM AJIEKTPUUYECKHH 3apsa, CBOOOJHBIM SJIEKTPUUECKUI 3apsij, HIEKTpUYecKoe ToJe,

IEKTPUYECKOTO 3apsa.
DneKTpuuecKoe
B3anMoeiictue. 3akon Kynona.

HaHpH)I(éHHOCTL QJICKTPUYCCKOTO II0JIs, JIMHUU HaHpH)KéHHOCTI/I QJICKTPUYCCKOTO IIOJIsA, OAHOPOJHOC
QJICKTPUYCCKOC IMOJIC, MOTCHIIHNAI
QJICKTPUYCCKOT'O TI0JISA, Pa3HOCTH NMOTCHIHAJIOB, SHCPIrUd SJICKTPUUCCKOTO II0JISI, SKBHUIIOTCHIUAJIbHAA




Hanpsix€HHOCTE M IOTEHIMAI
JJIEKTPOCTATHYECKOTO MOJIA,
CBSI3b MEXKy HUMU.

JInHuy HaNIpsKEHHOCTU U
SKBUIIOTEHI[MAJIbHBIC
noepxHocTu. [IpuHIun
CYIIEPIIO3UIINH HIIEKTPUYECKUX

noJsei. Pa3HoCTh MOTEHIINAIOB.

DneKkTpuyeckas EMKOCTb.
Konpnencarop.

IOBEPXHOCTh, AJIEKTPOCTATUYECKAs WHAYKLHUSA, MOJIpU3alUsl AUIJIEKTPUKOB, JUAJIEKTpUYECKast
IIPOHUIIAEMOCTD BELIECTBA, JEKTPOEMKOCTb, KOHAEHCATOP.

Pacnio3naBare, BOCHIPOM3BOJAMTH M HAOIIOAATh pa3iMyHbIe CIOCOOBI AneKkTpu3anuu Tei. OOBACHATDH
SIBJICHHE AJIEKTPU3aLM1 HA OCHOBE 3HAHUN O CTPOECHUU BEIIECTBA.

OnuceiBaTh U BOCIPOU3BOAUTH B3aUMOJIEHCTBHE 3apsyKEHHBIX TEJl.

OnucelBaTh  NPUHIMI JEHCTBUS JIEKTPOMETpA.

DopMyIMpPOBATh 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia, YCIOBUSI €r0 IPUMEHUMOCTH.

CocTaBiiTh ypaBHEHHUE, BBIPAXKAIOLIEE 3aKOH COXPAHEHMS IEKTPUYECKOTO 3apsjia, B KOHKPETHBIX
CUTyalusix. BeIYMCIATh, HCNIOB3Ys COCTAaBICHHOE YpaBHEHUE, HEU3BECTHBIE BEJIMUHHBI.
®opmynuposath 3akoH KyrnoHa, ycioBus ero npuMeHUMocTH. COCTaBiIsATh YpaBHEHUE, BbIpaKaroliee
3akoH KynoHa, B KOHKPETHBIX CHUTyallMsIX. BBIYMCIATH, HCIOJIB3YS COCTaBICHHOE YypaBHEHUE
HEU3BECTHBIE BETNYHUHBI.

BobruncnaTe 3HaueHHE HANpsHKEHHOCTU TMOJSI TOUYEYHOIO DJIEKTPUYECKOIro 3apsiia,  ONpeAessTh
HalpaBJICHHE BEKTOpa HaMpsHKEHHOCTH B KOHKpeTHON cutyaruu, PopMynupoBaTb HPUHLIUI
CYNEPHO3ULMN D3JEKTpUUECKUX Moje. OnpenensTh HalpaBl€HHE M 3HAUYE€HHE pe3yIbTHPYHOLIEei
HanpspKEHHOCTH AJIEKTPUYECKOTO MOJISl CUCTEMBI TOUEYHBIX 3apsi/IOB.

N300paxaTe 3mekTpruyeckoe mojie ¢ MOMOIIbI0 JIMHUNA HanpskEHHOCTH. Pacno3HaBaTh M M300paxaTh
JUHUM HampsHDKEHHOCTH TOJIE TOYEYHOTO 3apsiia, CHCTEMbl TOYEYHBIX 3aps/ioB, MapayljieIbHON
IUIOCKOCTH, IByX IapauIeiIbHBIX INIOCKOCTEH, OTHOPOJHOTO U HEOJHOPOAHOIO MIEKTPUYECKUX MOJIEH.
Onpenenars no JUHUAM HanpsHDKEHHOCTH IEKTPUYECKOTO IMOJIA 3HAKM M XapaKTep paclpelesICHMs
3apsioB.

Onpenenars NOTEHIUaN MIEKTPOCTATUYECKOTO MOJIS B JAHHOW TOYKE MOJI TOYEUHOTO IEKTPUYECKOTO
3apsifia, pa3HOCTb NOTCHIMAJIOB, HANIPSHKCHUE B KOHKPETHBIX CUTYaLlUsAX.

CocTaBiiTh ypaBHEHHS, CBS3BIBAIOIIME HANPSHKCHHOCTh JJIEKTPUYECKOTO IMOJII C  PAa3HOCTBIO
IOTECHLIAAJIOB. BbruncnaTe, HCHONB3ys COCTaBICHHOE YPAaBHEHUE, HEHU3BECTHBIC BEIMYHHBI.
N300pakaTh 3KBUIIOTEHLMAIBHbIE IOBEPXHOCTHU aJIeKTpudeckoro mnoss. PacrnoszHaBate un
BOCIIPOM3BOJUTH  SKBUIIOTCHLUAIbHBIE IIOBEPXHOCTH I0JIS TOYEYHOIO 3apsid, CUCTEMBl TOYEUHBIX
3apsI0B, 3apsDKEHHOM IUIACTUHBI, JBYX NapajuIeJIbHBIX INIOCKOCTEH; OIHOPOJHOIO U HEOIHOPOJHOIO
EKTPUYECKUX MOJIEH.

OOBACHATH YyCTPONUCTBO, IPUHIIMIT ACHCTBUS, IPAKTUYECKOE 3HAUEHUE KOH/IEHCATOPOB.

BoruncnaTe 3HaueHHE 3IEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPA, 3apsAlla KOHJEHCATopa, HalpsyKeHUs
Ha 00KJIaZIKaX KOHJEHCAaTopa, MapaMeTpoB  IJIOCKOTO KOHAEHCATOpa, SHEPrUM IEKTPUUYECKOrO OIS
3apsHKEHHOTO KOHJIEHCATOPA B KOHKPETHBIX CUTYaIUsX.

Haxonute B MHTepHETe M JONOJHUTENBHOHN nuTEeparype HHGOPMAIUI0 00 OTKPHITMM SIIEKTPOHA,
UCTOPUU H3YUEHHs DJIEKTPUYECKUX SBICHUN. ['OTOBUTH Mpe3eHTalMu U COOOLIEHHS MO U3YyYEHHBIM
TEMaM.

3aKOHBI
IIOCTOSIHHOTO
TOKa.

8 4.=6u.+2u.
pe3epB

IToCTOSHHBIN 3IIEKTPUYECKUN
ToK. Cuna Toxa.
ConpoTusieHue.
IlocnenoBarensHOE U
NapajieIbHOE COECAUHEHUS
ITPOBOJHUKOB.

I[aBaTB ONPpCACIICHUC MMOHSTHMN: BHCKTpI/I‘-ICCKI/Iﬁ TOK, CHJIa TOKQ4, BOJIbTaMIICpHAA XapaKTCPHUCTHUKA,
QJICKTPUYCCKOC COMTPOTUBJICHUEC, CTOPOHHUC CUJIbL, SJICKTPOABUIKYIIAA CHUJIA.

HCpC‘-II/ICHSITB yCJIOBUA CYHIECTBOBAHUA JJICKTPHUYCCKOTO TOKaA. Pacno3naBate u BOCIIPOHU3BOJIUTH
SABJICHHUC SJICKTPUUICCKOT'O TOKaA, JenCcTBUA SJICKTPUYCCKOT'O TOKA B IIPOBOAHUKE.

OOBACHATH MEXaHU3M SIBIICHUI HA OCHOBAHUU 3HAHUI O CTPOCHUHU BCIICCTBA.

Ilonp30BaThCs AMIICpMCTPOM, BOJIBTMCTPOM, YUYUTHIBATH 0COOEHHOCTHU HU3MCPCHUA KOHKPCTHBIM




PaboTta 1 MOITHOCTH TOKA. 3aKOH
Jxoyna — Jlenua.
Onexrpoasmxymas cuia (DJ1C).
3axon Oma i MOJHOU
BIEKTPUYECKOM LIETIH.

JlabopaTopHble padoThbI:
8.ITocnenoBaTensHOE U
napajieIbHOEC COCTUHCHUS
IIPOBOAHHKOB.

9. Usmepenue DJIC ucTouHnKa
TOKA.

KoHnTpoJbHbIe padoThI:
3. OCHOBBI MEKTPOANHAMUKI

npruOOpPOM U MpaBUiIa MOAKITIOUEHUS B MICKTPUICCKYIO LETTb.

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

®opmynupoBarh 3akoH OMa /Jisi ydyacTKa MU, YCIOBUS ero nMpuMeHUMOCcTH. CoCTaBisTh ypaBHEHUE,
onuceiBarolee 3akoH Oma [y ydacTKa LIeTH, B KOHKPETHBIX CHUTYalUsX. BBIUMCIATH, MCHOJIB3YA
COCTaBJICHHOE YpaBHEHWE, HEW3BECTHHIC 3HAUCHHUs BeIWYMH. PaccumThiBaTh 00I1lee COMPOTHBIICHUE
ydacTKa IeNH MpU TOCIEN0BATEILHOM M MapaUIeIbHOM COCIMHEHUSX MPOBOJHUKOB. BBIMOIHATH
pacy€Thl CUITBI TOKOB M HAMPSDKEHUM B PA3JIMUHBIX AIEKTPUUECKUX LICTISIX.

@opmynupoBaTh U HUCHOJB30BaTh 3akoH Jlxkoyna- Jlenma. Omnpenensate paboTy W MOIIHOCTb
AIEKTPUYECKOTO TOKA, KOJIMYECTBO TETUIOTHI, BBIIEISIONIEHCS B MPOBOJHUKE C TOKOM, TIPH 3a/IaHHBIX
napaMmerpax.

®dopmynupoBath 3aKk0H OMa It IOJTHOW TEMH, YCIOBUs ero npuMeHUMOcTU. COCTaBIATh ypaBHEHUE,
BhIpakaroriee 3akoH Oma i MOJTHOW 1eTH, B KOHKPETHBIX CHUTYaIlUMsAX. PacCUMThIBaTh, MUCTHOJIB3Ys
COCTaBJICHHOE YpaBHEHNE, HEU3BECTHBIC BEITMYMHEI.

N3mepsaTs 3HaUCHHE AMEKTPOIBIKYIIECH CHIIBI, HAPSDKEHUE W CHITY TOKA Ha yYacTKE IEMU ¢ TTIOMOIIBIO
BOJIbTMETpA, aMIepMeTpa.

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

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

Haxomuts B nurepatype u MHTepHETE MHPOPMAIIUIO O CBA3U 3JIEKTPOMAarHUTHOTO B3aUMOJIEHCTBUS C
XUMHUYECKUMU pEeakUUsIMU M OHOJIOTUYECKHMMH TpolleccaMH, 00 HCIOIb30BAHUM  DIEKTPUUECKUX
SBJICHUH )KMBBIMU OpraHU3MaMH U T. JI.

["'OTOBUTH NMpE3EHTAIMH U COOOIIEHUS N0 U3YYEHHBIM TEMaM

DIIEKTPUYECKUI
TOK B
pa3IMYHbIX
cpenax.

4 4.

DneKTpOHHas IPOBOAUMOCTD
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS IPOBOJAHUKA OT
TEMIEPATYpPHI.

DJIEKTPUYECKUI TOK B
MOJIYIPOBOIHUKAX.
CobctBeHHas 1

MIPUMECHAsI POBOJUMOCTH.
p-n — Ilepexon
DNeKTpUYECKU TOK B
ANEKTPOJIUTAX.
DIEKTPUUYECKUM TOK B BAKyyMe
U rasax.

JlaBaTh ompeneneHue MOHATHHA: HOCUTEIM SJICKTPUYECKOro 3apsia, MPOBOAUMOCTb, COOCTBEHHAs
IPOBOJIUMOCTb, IPUMECHAs IPOBOAUMOCTbD, JIEKTPOHHAs IPOBOAUMOCTD, JBIPOYHAs IPOBOIUMOCTS, P-
n- Ilepexon, BakyyM, TEpMO3JIEKTPOHHAs SMMCCHs, 3JEKTPOJIU3, Ta30BbIH pa3psl, peKoMOMHALuS,
MOHU3aLUs, CaMOCTOSITENbHBIN pa3psijl, HECAMOCTOSTENbHBIM pa3psn, Pacno3HaBate U ONUCHIBATh
SBJICHUSI TPOXOXAEHUS 3JIEKTPUUECKOrO0 TOKAa 4Yepe3 MPOBOAHUKH, IOJYHPOBOJHUKH, BaKyyM,
JIEKTPOJIUTBI, T'a3bl.

KayecTBeHHO XapaKTepu30BaTh 3JIEKTPUUYECKUN TOK B CpeJie: Ha3bIBaTh HOCUTENH 3apsAa0B, MEXaHU3M
uX 00pa3oBaHUsA, XapakTep JBUXKEHUS 3apsfoB B IUIEKTPUUYECKOM II0JIe M B €ro OTCYTCTBHE,
3aBHCUMOCTb CHJIBI TOKAa OT HalpsDKEHUs M 3aBUCHUMOCTb CHJIbI TOKa OT BHEUIHHUX YCIIOBHL.
[lepeuncasTb OCHOBHBIE MOJ0XKEHUS TEOPUH JIEKTPOHHOM TPOBOIMMOCTH METAIIJIOB.

BbruncnaTe 3Hau€HUs CpeJHEW CKOPOCTH YHOPSIOYEHHOTO ABUKEHMS DJIEKTPOHOB B METaJUIe TOJ
JNEMCTBUEM  JIEKTPUYECKOTO IMOJII B  KOHKpETHOM cuTyauuu. Onpenensarb CONPOTHBIICHUE
METAJIJINYECKOTO MPOBOJHMKA MPU JAHHOM TemrepaType. [lepedncisite 0OCHOBHBIE MOJIOKEHUSI TEOPUU
JIEKTPOHHO-BIPOYHON TPOBOAUMOCTH MOJIYIPOBOHUKOB.

[IpuBoNTE pUMEPBI YMUCTHIX MOIYIPOBOJHUKOB, IOJYITPOBOJIHUKOB C JOHOPHBIMH U aKIENTOPHBIMU
npuMecsimMu. [IpuBOANTH NMpHUMEPHl HCIOJIB30BAaHMS MMOJIYIIPOBOJAHUKOBBIX Mpubopos. Ilepeuncnsrs
YCIIOBUS CYHIECTBOBAHMS JIEKTPUUECKOTO TOKA B BakyyMme. [IpUMEHTh 3HaHMS O CTPOCHMH BELIECTBA
JUI ONMCAHMsI SIBJIEHUS TEPMOXJIEKTPOHHON 3Muccuu. ONMCHIBaTh MPUHLUI JEHCTBUS BAaKyyMHOI'O
JIMO1a, HJIEKTPOHHO-ITy4eBOU TPYOKH.

[TpuBoAMTH TpUMEpHI HCIOJIb30BAaHMsI BAaKyYyMHBIX NpHOOpoB. OOBACHATH MEXaHH3M 00pa3oBaHMs




CBOOOJHBIX 3apsOB B PacTBOpPax M paciilaBaX 3JIEKTPOJIUTOB. lIpuMEHSTH 3HAHUSA O CTPOCHHU
BEILECTBA JUISl OIMCAHUsA SBJICHMS JJIEKTposu3a. lIpuBoauTh mpHMeEpbl MCHOJIB30BAHUS JJIEKTPOJIM3A.
OOBsicHATH MeXaHH3M 00pa3oBaHMs CBOOOIHBIX 3apsIoB B Traszax. [IpuMeHSATh 3HAHUS O CTPOCHHUU
BEILECTBA JUUIsl OIIMCAHUS SIBJICHUHA CAMOCTOSITEIIbHOTO U HECAMOCTOSITENIBHOIO pa3psaoB. Pacrio3HaBars,
IPUBOAUTH  IPUMEPHI,  IEPEUYUCIATH  YCIOBUSA  BO3HMKHOBEHMS  CaMOCTOSITEIIBHOIO  H
HECaMOCTOSITENIBHOTO T'a30BBIX Pa3ps0B, PA3IMYHBIX THUIIOB I'a30BbIX pa3pAnoB. [IpuBoauTe npumepsl
UCII0JIb30BaHUs T'a30BbIX pa3psnoB. HaxonuTe B nmuteparype u MHTepHeTe nH(pOpMaLMIO 110 33aHHON
teme. llepepabaThiBaTh, AQHATM3UPOBAaTh M TPEACTABIATH HMHPOPMAIMIO B COOTBETCTBHUH C
IIOCTABJICHHBIMU 3aJa4aMH.

['0TOBUTH Npe3eHTali U COOOIIEHHUS [0 U3YYEHHBIM TEMaM.

[ToBTOpEeHME Mexanuka. OCHOBBI [TepepabatbiBaTh, aHAIM3UPOBATH M MPEACTABIATH MH(MOPMAIIMIO B COOTBETCTBHH C MOCTaBJICHHBIMU
34. 3IEKTPOIUHAMUKH. 3aJja4aMu.

l'oToBUTH TIpe3eHTAaMK U COOOIIEHHS M0 U3ydyeHHbIM Temam. PaGoTtate B mape, rpymnme. CocTaBisTh

yYpaBHEHUS, BBIUUCIATh, HCIOJB3yd COCTABJICHHOC YpaBHEHUE, HEW3BECTHHIE  BEJIUYHHBI.

KoHTponmpoBath penieHne 3aaad CaMuM U IPYTUMHU YIaITUMUCS

11 xkaace (684, 2 4 B HexeM10)
OcHOBBI YJIeKTPOAMHAMUKH (MpoxoskeHue). 10 4. (9 4. + 1 4. pe3sepB)

MaruautHoe MaruutHoe nose. Unaykuus JlaBaTh ompezeneHue MOHITHI: MarHUTHOE TOJI€, UHIYKIMS MarHUTHOTO MOJIs, BUXPEBOE IMOJje, cCuiia
noJie. MarHuTHOTO 1oJjisl. Bektop Awmriepa, cuita Jlopenna, ¢geppoMaraeTuk, 1oMeH, Temmneparypa Kiopu. JlaBaTth onpeneneHue eauHUITBI
S5u. MarHUTHON MHIYKIIUH. WHIYKIIUM MarHuTHOTO ToJisl. IlepedncnsaTh OCHOBHBIE CBOWCTBA MAarHUTHOTO Tmojs. M300pakath

JlelicTBME€ MarHUTHOTO TOJISI Ha
IIPOBOJIHHUK C TOKOM H
JBUKYILYIOCS 3apsKEHHYIO
YacTULLY.

Cuna Amniepa. Cuna Jlopeniia.
[IpaBuno y1eBoit pyKu.

MarunuTtHsle cBOMCTBA BEIIECTBA.

JlaGopaTropHas padora.

1. U3mepenue cubl
B3aMMOJICIICTBUS MarHuTa 1
KaTyIIKUA C TOKOM

MarHMTHBIC JIMHUU MIOCTOSIHHOTO MarHnTa, MpsMOTo MPOBOJHUKA C TOKOM, KaTyHIIKH C TOKOM.
HaGnronate B3aumojelcTBHE KAaTyIIKH ¢ TOKOM M MarHuTa, MarHUTHOM CTpPENKH U INPOBOJHUKA C
TOKOM, JEWCTBHE MarHUTHOTO IOJIS Ha ABWKYLIYIOCS 3apSDKCHHYIO 4acTHULL.

DopMynMpoBaTh 3aKOH AMIEpa, Ha3bIBaTh I'PAHULBI €r0 MPUMEHUMOCTH. ONpenesars HalpaBiIcHUE
JVHUNA MHIYKIMHA MarHUTHOTO IOJIS ¢ TIOMOIIBIO IpaBuiia OypaBuMKa, HAalpaBlIeHUE BEKTOPOB CHJIbI
Awmmnepa u cunbl JlopeHna ¢ moMoueio npaBuia jgeBoi pyku. IlpumensaTs 3akoH Amnepa u Gopmyny
Ui BbluMcieHus cuibl JlopeHua npu pemieHuu 3aznad. Ilepeuncnars TUIBI BEIECTB IO MAarHUTHBIM
CBOICTBaM, Ha3bIBaTh CBOICTBA Aua-, Mapa-, U GeppOMarHeTUKOB.

W3mepATh cuily B3aMMOAEHCTBHS KaTYIIKH C TOKOM M MAarHuTa.

PaGoraTh B nmape npu BBINOJHEHUN NPAKTUYECKUX 3aJlaHUi, B IIape U IpyIIe PHU peIIeHUuH 3ajad.
Haxonute B nutepatype u HHTepHere uHpopmanuio o Bkiange Ammepa, JlopeHua B H3ydeHHe
MarHuTHOTO 1oJisd, pycckoro ¢usuka CroneToBa B  MCCIEJOBAHWE MAarHUTHBIX CBOMCTB
(GeppoMarHeTMKoB, O MPUMEHEHUM 3aKOHa AMIepa, MNPAKTUYECKOM HCIOJIb30BAaHUU JEeHCTBUSA
MarHUTHOTO TOJII Ha JBWXKYIIMHCS 3apsl, 00 YCKOPUTENSIX 3JEMEHTapHbIX YacTHll, O BKIAJe
POCCUICKUX Y4YEHBIX B CO3JaHUE YCKOPUTENEH 3JIeMEHTapHBIX YacTHIl, B TOM YHCJEe B 00BEANHEHHOM
UHCTUTYTE siiepHbIX uccrnenosanuit (OMAN) B r. /lyone m Ha anponom kosutaiinepe B LIEPHe; 00
UCIIOJIb30BaHUM (PEPPOMArHETUKOB, O MArHUTHOM MOJie 3eMIIH.

['OTOBUTH Mpe3eHTalMU U COOOIIEHHS 10 U3YYEHHBIM TEMaM

DIEKTPOMAarHuT

SIBIIEHME DIEKTPOMATrHUTHOU

I[aBaTB ONpCHACIICHUC MOHATUN: SBJICHUE 3J'IeKTp0Mal“HHTHOfI HWHAYKIUU, MarHUTHBIN IIOTOK, BI[C




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

WHAYKIUU. MarHuTHBIN TOTOK.
[IpaBuno Jlenua. 3akox
AIIEKTPOMArHUTHOM MH]TYKIUH.
DNEeKTPOMarHuTHOE TOJIE.
[IpakTHueckoe NpuMeHEHHE
3aKOHA NIEKTPOMATHUTHOMN
WHIYKIIUA

SIBrieHME CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprusi, MarHUTHOTO TOJIst
TOKA.

JlabopaTopHnas padora:
2. UccnenoBanue sIBIICHUSA
ANIEKTPOMArHUTHON WHIYKITUH.

KoHnTtpoJbHbie padoThI:
1. DnexTpoMaraeTu3m

WHIYKIIUU, UHIYKTUBHOCTb, camouHayKuus, 3IC caMOouHIyKIINu.

Pacnio3naBatb, BOCHpPOU3BOJUTH, HAOMIONATH SIBJICHUE 3JICKTPOMArHUTHOW WHIYKIIMH, MOKa3bIBaTh
NPUYMHHO-CIICJICTBCHHBIC CBS3M TpH HAOMIONCHWM sBIeHUs. HalOmomaTe ¥ aHATU3HPOBATh
AKCIEPUMEHTHI, IEMOHCTPUpPYIOLIKE npaBuiio JIeHna.

®opmynupoBaTh npaBwio JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKUWH, Ha3blBaTh TPAHMIIBI €TI0
MPUMEHUMOCTH.

HccnenoBath sBIEHUE 3JIEKTPOMATHUTHON WHTYKLIMH.

PaboTaTe B mape u rpyrire rnpu BBITIOJHEHUH TPAKTUYECKUX 3a1aHHUM, TNIAHUPOBATH IKCIIEPUMEHT.
[TepeuncnsaTs mpUMeEpPHI UCTIOJIL30BAHUS SBJICHUS IEKTPOMArHUTHON WHIYKITHH.

Pacnio3naBatb, BOCHPOU3BOAWTH, HAOIIOAATh SBIEHHWE CAMOMHAYKIIMH, IIOKa3bIBaTh MPUYHHHO-
CJICICTBEHHBIE CBSI3M MPHU HAOJIIOICHUH SIBJICHUS.

DopMyIUpOBaTh 3aKOH CAMOMHAYKIIMM, HA3bIBATh I'PAHUIIBI €I0 TPUMEHUMOCTH.

[IpoBOAMTH aHATIOTHUIO MEKTYy CAMOMHAYKIIMEN U HHEPTHOCTBIO.

Onpenensith 3aBUCUMOCTh MHAYKTUBHOCTH KATYIIKHU OT €€ JJIMHBI U TUIONIA BUTKOB.

OnpenensatTh B KOHKPETHOM CHUTyallMd 3Ha4y€HUsT MarHuTHoro mnotoka, JJC wunmykuumm, 3I/C
CaMOUWHIYKIINH, THAYKTUBHOCTb.

Haxomute B nmrepatype u WutepHere wuHdopmanuio 00 HMCTOPUU  OTKPBITHS SIBJICHHS
AJIEKTPOMArHUTHOW MHYKITUH, O BKJIAJIC B U3yUCHHUE ATOTO SIBJIEHUs poccuiickoro (pusuka D. X. JleHna,
0 60pb0e ¢ MPOSABICHUSIMH 3JIEKTPOMArHUTHON MHAYKUWU U €€ MCIOJIb30BAaHUU B IMPOMBIIIEHHOCTH.
["'OTOBUTH NPE3EeHTAIMH U COOOIIEHUS MO U3YYEHHBIM TEMaM.

KoJsie6anus u BosiHbL 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIeOaHUs
3y,

Mexanuueckue KoJjieOaHus.
CBo0Ooaubie KoJIeOaHus.
MaremaTuyecKui U NPY>KUHHbBINA
MasTHUKU. [IpeBpamieHus
SHEPTHH MPHU KOJCOAHUSIX.
AMIIMTYAA, IEPHOJ], YaCTOTa,
(aza konebanuil. BeiHyX1cHHBIE
KoJieOaHus1, pe30HAHC.

JlaGoparopHas padora:

3. OnpezneneHue yCKOpeHUs
cBOOOJIHOTO Ma/IeHUs MPH
MOMOIIIY MasITHUKA.

Hccnenosanne:

[Ipu 3atyxanuu Koyiebanui
aMILTUTyAa 00paTHO
IIPONOPLUOHAIBHA BPEMEHH.

JlaBaTh ompeneneHue NOHATHHA: KojeOaHUs, KoyiebaTeslbHas CHUCTEMa, MEXaHHYecKue KoseOaHwus,
rapMOHHUYECKHE KojeOaHMs, CBOOOJHBbIE KoOyeOaHus, 3aTyxarolue KojeOaHWs, BBIHYXIECHHbIE
K0JIe0aHUs1, PE30HAHC, CMEIIEHUE, aMIUINTY/a, IIEpUO/l, YacTOTa, COOCTBEHHAs 4yacToTa, ¢asa.
Ha3piBath ycioBHs BO3HUKHOBEHUS KojeOaHui. [IpuBoAnTh npuMepsl K0J1eOaTeIbHBIX CUCTEM.
OnuceIBaTh MOJENH «IPYKMHHBIN MasTHUK», «KMAaTEMaTUYECKUM MATHUK.

[lepeuncasaTb BUIbI KOJIEOATENBHOTO JBH)KEHUS, UX CBOMCTBA.

Pacnio3naBare, BOCHPOM3BOAMTH, HAOIIOAATh TapMOHMYECKHE KoJieOaHUs, CBOOOJHBIE KoJieOaHUs,
3aryxarolue KojebaHus, BBIHYKJICHHbIE KoJe0aHMs, Pe30HaHC.

[epeuncasats criocoOsl nosrydeHnss CBOOOJHBIX M BHIHYKJICHHBIX MEXaHUUECKUX KOJIeOaHUH.
CocTaBnsTh ypaBHEHME MEXaHMUYECKUX KojeOaHWH, 3amuchiBaTh ero peweHus. OnpeaensaTs o
YPaBHEHMIO KOJI€0aTeIbHOIO ABUKEHHSI TapaMeTpbl KOJIeOaHuH.

[IpencraBnsaTh rpaduecKy 3aBUCUMOCTb CMEIIEHUS OT BPEMEHH MPU KOJIeOaHUSIX MaTeMAaTUYeCKOTro U
HOPYKUHHOTO MasTHUKOB. OnpeAessTh o rpaguky XapakTepUCTUKU KOJIeOaHU|: aMIUIUTYAY, epHO U
4acToTy.

Bbruncnare B KOHKPETHOM CUTyalluy 3Hau€HHs Meproja KojeOaHui MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, JHEPIUU MasTHUKA.

OOBACHATH MpEBPAILIEHHUS SHEPTUH MTPU KOJICOAHUSIX MAaTEMAaTHUECKOT0 MasiTHUKA U TPy3a Ha MPYKUHE.
PaGorater B mapax U Tpylnne IpU PEIICHWM 3a4ad U BBINOJHEHUHM IIPAKTUYECKHUX 3aJaHUU,
UCCIIEI0BAHUH, IUNIAHUPOBATD HKCIIEPUMEHT.

Bectu muckyccuto Ha Temy «PoJib pe3oHaHca B TEXHUKE U OBITY»




Haxomute B nuteparype u uHTepHETe MHMOPMAIMIO 00 KCIOJIb30BAHUHA MEXaHHUYECKUX KOJIeOaHU B
npudopax reosIoropa3BeIKy, Jacax, Kauelsx, JIPYruX yCTpoicTBaxX, 00 MCIIOJB30BAHUHM B TEXHHKE U
MY3bIKE pe30HaHca U 0 00prOe ¢ HUM.

T'oToBUTH npe3cHTaluu U C006IJ_[€HI/ISI IO U3YYCHHBIM TCMaM.

Pemats 3agaun. KoHTpoJIMpOBaTh pelIeHHE 3a/1a4 CAaMUM U JPYTMMU yYaIllMMUCS.

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

DNeKTpOMarHUTHbIE KOJICOaHusI.
KonebarenbHbIi KOHTYD.
CB00OOAHBIC AIMEKTPOMATHUTHBIE
KoJieOaHusl.

[IepemeHHBIH TOK.

JlaBaTh ompeznereHne NOHATHI: JIEKTPOMAarHUTHBIC KOJIeOaHUs, KOJIeOATeNbHbIH KOHTYp, CBOOOIHBIC
JJIEKTPOMArHUTHBIE KOJICOAHWs, BBIHY)KJICHHBIE OJEKTPOMAarHUTHBIC KOJIEOaHUs, TEPEMEHHBIN
EKTPUYECKUI TOK, aKTUBHOE COIIPOTHUBJICHME, NEHCTBYIOLIEE 3HAUEHHUE CUJIbl TOKa, JEHCTBYOLIEE
3HauUEHUE HaNpsHKeHUs, TpaHcPopmaTop, KodhuuueHT TpaHchopMaliu.

N300paxaTs cxemy Kojae0aTenbHOr0 KOHTYpa U OMUCHIBATH IPUHIIMII €r0 pabOThI.

Pacno3naBatb, BOCHPOM3BOJINUT, HaOMIOAaTh  CBOOOJHBIE  DJIEKTPOMAarHUTHBIE — KOJIEOaHMS.
AHanu3upoBaTh MpEBpallleHHUs DJHEPrUd B KOJeOATEIbHOM KOHTYpE TMpU 3JIEKTPOMAarHUTHBIX
kosneOanusix. IlpencraBndars B Buae rpadUKoB 3aBHCHUMOCTH 3JIEKTPUUECKOTO 3apsija, CHIbl TOKa U
HaIpsDKEHUs. OT BPEMEHH MPU CBOOOTHBIX 3JIEKTPOMArHUTHBIX KojeOaHusx. Onpeaensats 1no rpaduxky
KoJieOaHUN XapaKTepUCTHKHU: aMIUIUTYAy, T[EepUOJ M YacToTy. 3amuceiBath ¢Gopmyny Tomcona.
Boruncnate ¢ nomomibio GopmMynasl ToMcoHa MHepuoa U YacTOTy CBOOOIHBIX 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

OnpenensTs nepuo, 4acToTy, aMIUTUTYAY KOJIeOaHHUM B KOHKPETHBIX cUTyalusX. OObSICHITh MPUHLIUIT
HOJTy4EHUs IEPEMEHHOTO TOKa, YCTPOMCTBO reHepaTopa NEPEMEHHOT0 TOKa.

Ha3piBaTh 0OCOOEHHOCTH MEPEMEHHOI0 HJIEKTPUYECKOIO TOKAa Ha Y4YacTKe LENU C PEe3UCTOPOM.
3anuceiBaTh 3ak0H OMa JUlsl LleNu IepeMEeHHOro Toka. HaxoauTh 3Ha4eHUs CHIIbl TOKa, HANPSDKEHUS,
aKTUBHOI'O CONPOTUBJIEHUS ILIENH MEPEMEHHOIO TOKA B KOHKPETHBIX CUTYyalusX. Beruncnare 3HaueHus
MOIITHOCTH, BBIAETISAIOIIEHCS B LIENIU IEPEMEHHOT0 TOKa, JEHCTBYIOIME 3HAYEHUs TOKA U HaNpSKEHUs.
OnuceiBaTh yCTPOMCTBO, MNPUHLMII JAEHCTBMS W IpUMeHeHue TpaHcopmatopa.  Haxoguts B
JUTEpAType U MHTEpHETe MH(OPMALMIO MOJYYEHUH, Nepeaade U UCIOJIb30BAHUU IIEPEMEHHOIO TOKa,
00 ucTOpUM CcO37aHUS U TNPUMEHEHUHM TpPaHC(POPMATOPOB, Ha3bIBATh OCHOBHBIX MOTpeOUTENeit
IEKTPOIHEPrUu. BecTu aucKyccuio 0 Moyib3e U BpEAE 3IEKTPOCTAHLUM, apryMEHTHPOBaTh CBOIO
HO3MIIMIO, YMETh BBICIYIIMBATh MHEHHE APYIHMX YUYACTHUKOB.

['0TOBUTH Mpe3eHTaluU U COOOLICHHSI 10 U3YYEHHBIM TEMaM.

MexaHnueckue

BOJIHBL.
3y,

MexaHuuecKue BOJIHEIL.
HOHepe‘IHLIe " IIPOAOJIbHBIC
BOJIHBI. BHCpFI/IH BOJIHBI.
3BYKOBLIC BOJIHBI.

I[aBaTB OIIPCACIICHUC MOHATUN: MeXaHWYecKas BOJIHA, IIOIICpCYHAsd BOJIHA, IIPOAOJIbHAA BOJIHA,
CKOPOCTH BOJIHBI, JJIMHA BOJIHBI, 3BYKOBAd BOJIHA, TPOMKOCTb 3BYKd, BbBICOTA TOHA, T6M6p, OTpaKCHUC,
MMPCIOMJICHHUC, TTOTIOIICHUC, I/IHTep(I)epeHI_II/ISI, MCXaHHUYCCKUX BOJIH, KOTCPCHTHBIC NCTOYHUKH, CTOAYAA
BOJIHA, aKYCTI/ILIeCKI/Iﬁ PE30HAHC, IJIOCKOTIOJISIPU30BaHHAA BOJIHA. Hepe‘-II/ICJIHTB CBOMCTBA
MCEXaHUYCCKHUX BOJIH.

PaCHOSHaBaTL, BOCITPpOU3BOAUTD, Ha6J'II-OI[aTB MCXaHUYCCKHEC BOJIHBI, IOIICPCUYHBIC BOJIHBI, ITPOAOJIBHBIC
BOJIHBI, OTPaKCHUEC, TPCIIOMJICHUE, TOTJIOIICHUC, I/IHTepq)epeHI_II/IIO, MCXaHUYCCKHUX BOJIH.

HazriBath XapaKTCPpUCTUKHU BOJIH: CKOPOCTh, 4aCTOTA, JIMHA BOJIHBI, Pa3HOCTb (1)8.3

OHpeI[eHSITB B KOHKPCTHLBIX CUTYyallUAX CKOPOCTU, HaCTOTHI, JJIMHBI BOJIHBI, Pa3HOCTH (1)8.3 BOJIH.
Haxoauts B JIATCPATypC U HHTCPHETC I/IH(I)OpMaLII/IIO 0 B036y)K,[[eHI/II/I, nepeaadye n McCIoJIb30BaHUU
3BYKOBBLIX BOJIH, 00 MCIOJIb30BaHUU PpE30HaHCa 3BYKOBBIX BOJIH B MY3bIKC U TCXHUKC.

Bectu JUCKYCCHIO O ITOJIB3€ M BPCAC BO3JCHCTBHS Ha YelIOBEKa 3BYKOBBIX BOJIH, apr'yMCHTHPOBATH




CBOIO NIO3HIHNIO, YMCTh BBICIYIIHMBATH MHCHHUEC JPYI'UX YHYaCTHUKOB.
T'otoBUTH MPE3CHTAlIMHU U COO6H.[€HI/ISI 0 M3y4YCHHLIM TCMaM

DNEeKTpOMAarHuT
HBIC BOJIHEI.
44,

ONEKTPOMarHUTHbIE BOJIHBI,
TOJIE.

BuxpeBoe 2JIeKTpHYECcKOE MoJIe.
JInana3oHbI 2JIEKTPOMAarHUTHBIX
M3JIy4EHUH U UX NIPAKTHYECKOE
IIPUMEHEHHE.

KoHnTtpoJbHbIe padoThbI:
2. Koyrebanus ¥ BOJTHBI

JaBatb omnpejelieHHe TOHSATHI: AJIEKTPOMArHUTHOE II0JI€, BHUXPEBOE BJEKTPUYECKOE IIOJIE,
AIIEKTPOMATrHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, (pa3a BOJHBI, OTpaKeHUE, MPEIOMIICHHE,
norjonieHue, naTepdepeHus, udpaxius, MonepeyHoCTb, TOJSPHU3AKS dJIECKTPOMArHUTHBIX BOJIH,
paauoCBs3b, PaJnOJIOKALIHUSL.

OOBCHATh B3aMMOCBSI3b TMEPEMEHHBIX JJIEKTPUUECKOTO W MAarHUTHOTO Tosie. PucoBaTh cxemy

pacnpoCTpaHeHuss  JJIEKTPOMAarHUTHOM  BOJIHBL — llepednciisiTh  CBOMCTBA M XapaKTEPUCTUKH
AJIEKTPOMArHUTHBIX BOJIH. Pacmo3HaBarh, HaOMIOATh JIEKTPOMArHUTHBIE BOJIHBI, U3NTydeHUE, MPUEM,
OTpaXX€HHE, IMPEJIOMJICHHE, TMOIJIOUIEHHe, MHTeppepeHlnto, Audpakiulo U HOJIAPU3ALHUIO

3JIEKTPOMAarHUTHBIX BOJIH.

BpIuncasaTe B KOHKPETHBIX CUTYalMsSIX 3HAYEHUs XapaKTEPUCTHK BOJIH: CKOPOCTH, YacCTOTHI, JJIUHBI
BOJIHBI, pa3HocTH (a3. MccinenoBaTh CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH C MOMOILBIO MOOHMIIBHOTO
tenedona. Ha3piBaTh W OomMChIBaTH COBpEMEHHBIE cpeacTBa CBs3u. Bwimenats ponbs A. C. Ilomosa B
W3yYEHUU SJIEKTPOMArHUTHBIE BOJH U CO3/IaHUN PaJHOCBS3H.

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

Haxomuts B nutepatype u WHTepHeTe HMH(OpMAINIO, MO3BOJIAIONIYI0 OTBETHTh Ha MOCTaBJICHHbBIE
BOIIPOCHI 110 TEME.

PaGoraTs B mape ¥ rpyrmnie npu perieHny 3a/1a4 U BHIIOJHEHUH IPAKTUYECKUX 3aJaHUH.

Bectn guckyccnio o noJb3e U Bpezie NCIOJIb30BaHUs YEJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3ULUIO, YMETh BBICIYIINBATh MHECHUE JPYTUX YYACTHUKOB.

["'OTOBUTH NPE3EeHTALUHN U COOOLICHHS 10 U3YYEHHBIM TEMaM.

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

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

I'eoMeTpuueckas onrTuka.
[Ipsimonunelinoe
pacnpocTpaHeHue

CBETa B OJJHOPOJIHOM Cpejie.
3aKOHbBI OTPaKEHUS U
npenomieHus ceera. [lomHoe
oTpaxkeHue. OnTu4YecKue
pUOOPBHI.

BonHoBbIe cBOMCTBA cBETA.
CkopocTs cBera.
WNurepdepennus crera.
KorepenTHocTb

BonH. Jludpakuus cBera.
[Tonmapuszanus ceera. ucnepcus
ceera. [IpakTuueckoe
MIPUMEHEHHE JIEKTPOMArHUTHBIX

JlaBaTth omnpezeneHHE IMOHATUN: CBET, r€OMETpUYecKas ONTHKA, CBETOBOHM JIyd, CKOpPOCTb CBETa,
OTpa)KE€HHE CBETA, IIPEJIOMIIEHUE CBETA, MOJHOE OTPAKEHUE CBETA, Yrojl MaJEHUsi, Yrojd OTpa)KeHHs,
yTOJI IPEIOMIIEHUS], OTHOCUTEINIbHBIH MOKa3aTesb MPEIOMIICHNS, a0COIIOTHBIH

HoKa3aTesb MPeJOMIICHNUs, JUH3a, (POKYCHOE pPacCTOSHUE JMH3bI, ONTHYECKasl CUjla JUH3BI, JUCTIEpPCUs
CBeTa, MHTepdepeHlMs cBeTa, AUPpakuus cBeTa, AU(PPAKLIUOHHAs pelETKa, MOJIApU3alus CBETa,
€CTECTBEHHBIH CBET, INIOCKONOJISIPU30BaHHbII CBeET.

OnuceIBaTh METO/Ibl U3MEPEHUS] CKOPOCTH CBETA.

[lepeuncnsare  cBOMCTBA  CBETOBBIX BOJH. Pacno3HaBaTh, BOCIPOW3BOIUTH,
paclpoCTpPaHEHUE CBETOBBIX BOJIH, OTPAXECHHE, IIPEJIOMJIEHUE, TIOTJIOLIEHUE,
UHTEepPEepeHIINIO, TUPPAKIUIO U MOJIIPU3ALUIO0 CBETOBBIX BOJH.

®opmynupoBaTh NpUHIMI  [toiireHca. 3akoHBl OTpPaK€HUS M MPEJIOMIICHHS CBETa, T'PAHUIBI HX
IPUMEHUMOCTH.

Crpouts Xon ndy4ya B IJIOCKONAPAJIENbHON IUIACTHHE, TPEYTOJBHOW NpHU3ME, NOBOPOTHON IMpPHU3ME,
oOopaunBaroliei npu3Me, TOHKOU JIMH3E.

CrpouTth n300pakeHune peaIMeTa B INIOCKOM 3epKajie, B TOHKOH JINH3E.

[lepeuncasiTh BUIBI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKU - ONTUYECKUU IIEHTp, IJaBHAs ONTHYECKas

HaOII04aTh
JCTIEPCHIO,




W3JTyYEHH.

JlabopaTopHble padoThI:

4. OnpeneneHue nokasaresns
MIPETIOMIICHUS CPEIbI.

5. U3mepenue GpokycHOTO
paccTostHus COOUparoIIe
JMH3HL.

6. OmnpenencHue UTHHBI
CBETOBOM BOJIHBI.

HccaenoBanusa:

1. UccnegoBanne 3aBUCUMOCTH
yTJia TMPeJIOMIICHUS OT yIiia
naJcHUs.

2. UccnenoBanne 3aBUCUMOCTH
paCCTOﬂHI/ISI OT JIUH3BI OO0
M300paxkeHus OT PACCTOSTHUS OT
JIMH3BI JI0 TIpeIMeTa.

IIpoBepka rumores:

Yron npenomiieHus

MPSIMO MPOIOPLIUOHAIEH YTy
MaJeHHUS.

0Cb, (POKYC, ONTUYECKast CUJIA.

Onpenensarb B KOHKPETHOM CUTyallUM 3HAYEHMs yria HajJeHus, yria OTpaKeHHs, yria HpeaoMJICHUS,
OTHOCHTEIJILHOTO TTOKAa3aTelsl PEeIOMIICHHS, aDCOIIOTHOTO MMOKa3aTels IPeJOMIICHHUs, CKOPOCTH CBETa B
cpene, GOKYCHOTO PacCTOSIHUS, ONTHYECKON CHJIIBI JIMH3HI,
YBEITMYEHUS JIMH3BI Tepuoja TUPPaKIMOHHON PEImETKH,
T(QPaKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

3anmuceiBaTh (OpPMYNy TOHKOW JIMH3BI, PAaCCUUTHIBATh B KOHKPETHBIX CHUTYAllHUAX C €€ IMOMOIIBIO
HEU3BECTHBIE BETNYUHBI.

OOBACHATH NPUHIMIT KOPPEKINH 3PEHUS C TIOMOIIBIO OYKOB.

OKCIEpUMEHTAIbHO ~ ONPENENATh I[OKa3aTelb IPEIOMJIEHUS CpPE.bl, (boKycHOE paccTOosHUE
coOuparoliel 1 paccenBarollel JIMH3, JUIMHY CBETOBOI BOJIHBI C TOMOIIbIO TU(PAKIIMOHHON PEIIETKH.
HccnenoBaTh 3aBUCUMOCTD yIila MPEJIOMIIEHUS OT YIJIa MaJeHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3bI 10
M300paXeHUs! OT PACCTOSIHUSL OT JIMH3BI /10 TIPEMETA.

[IpoBepsATh TUMOTE3bI: YTOa MPEJIOMICHHS MPSMO MPOMOPLUOHANEH YIIy MaJleHus U KOHCTPYHPOBaTh
MOJIeNU TeJleCKOIa U/UJIi MUKPOCKOTIA.

PaGotate B mape u rpyrmre npu BbITIOJHEHUN

MPaKTUYECKHUX 3aJJaHUH, BBIABMKEHUH TUIOTE3, pa3paboTKe METOJ0B MPOBEPKH rumnores., Haxoauts B
JUTEPATYpE u NutepHere uHpopMaIIo 0 ouorpadusax n. HeroToHna,
X. I'otirenca, T. lOnra, ®. ®penensi, 00 uX HAYIHBIX

paboTtax, 0 3HAYECHUH UX PAOOT JUIsl COBPEMEHHOM HAaYKH.

Bricka3zpiBaTh CBOE MHEHHE O 3HAUYCHMHM HAYYHBIX OTKPBHITMM W paboT mo ontuke M. Hprotona, X.
I'toiirenca, T. FOura, O. ®penens.
Bocnpunumars, aHanu3upoBartsb,
MOCTABJICHHBIMU 3aJJa4aMHU.
BoiiensaTe OCHOBHBIE TOJIOKEHUS KOPIYCKYJISPHONM ¥ BOJHOBOW TEOpUH cCBeTa. Y4acTBOBaTh B
O0OCY)XJIEHUH ATHX TEOPUU U COBPEMEHHBIX B3IJISI0B HAa MPUPOIY cBeTa. ['OTOBUTH Mpe3eHTaluud U
COOOIIIEHUS IO U3YYEHHBIM TEMaM.

NOJIOKEHUH HMHTEP()EPEHIMOHHBIX |

nepepa6aTLIBaTL n NpCaAbABIIATD I/IH(l)OpMaHI/II-O B COOTBCTCTBHHU C

N3nyuenue u

Bunel uznyuenuini. Mcroununku

I[aBaTB OIIPCACIICHUC MOHSATHH: TCIIJIOBOC H3JTYUCHUC, QJICKTPOJIOMHUHECUCHII A,

CIIEKTPBI ceeta. CrekTpsl. KaTOJIOJJFOMUHECIICHIIUH, XEMIJIFOMUHECIICHIINS, GOoTOTrOMUHECIEHIUsA. [IepeuncsiTh BUABI CIIEKTPOB.
3 4.=24g.+1y. CrieKTpaJIbHBIN aHAJN3. Pacno3naBarb, HaOMIOIATh CIUIOMIHOW CHEKTP, JUHEWYATBIM CIEKTp, IOJIOCATBIM CIIEKTpP, CIEKTP
pesepB TennoBoe u3ny4yeHwue. u3Ny4eHus: U noriomeHus. l[lepeducnsTb BHUIBI AIEKTPOMArHUTHBIX M3JIY4YE€HUH, HUX HCTOYHUKH,

[Ikayra 37eKTpOMarHUTHBIX CBOMCTBA, IpuMeHeHue. Mcrnonp30BaTh KAy AJIEKTPOMArHUTHBIX BOJH. (CpaBHUBAaTh CBOWCTBA

BOJIH. 3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX IMANa30HOB

Habmtonenue ciekTpos.

KonTpoabHbie padoThI:

3. Oortuka
OcHOBBI cTIEHAJIBLHON TEOPHH OTHOCUTEIBLHOCTH. 3 4.

OCHOBBI | [Toctrynater CTO: | JlaBaTh ompeneneHne MOHATHI: COOBITHE, MOCTyNaT, COOCTBEHHAs WHEpIHUAIbHAas CHCTEMAa OTCYETa,




CIELIMAJILHOM MHBAPUAHTHOCTb MOTYJIst cOOCTBEHHOE BpeMsi, COOCTBEHHAs! JJIMHA Tella, Macca MOKOsI, ”HBAPUAHT, SHEPTHUS TIOKOSL.
TEOPUHU CKOPOCTH CBETA B BAKyyMe, ®opmynuposars nocryinatel CTO. ®opmynuposars BeiBoAbI U3 noctyinaros CTO.
OTHOCHUTENIBHOCTH | IIPUHLIUIT OTHOCUTEIBbHOCTH Ananu3upoBath GOPMYIy PESITUBUCTCKOTO 3aKOHA CI0KEHUSI CKOPOCTEH. 3annchiBaTh BRIpaKEHUE IS
(CTO) 3 u. OHHIITEHHA. DHEPIUHU NOKOs YacTULbl. M31araTte CyTh NpUHIMIIA COOTBETCTBUSL.
CBs13b Macchl U SHEPTUU Haxomute B nureparype u MuTepHere mHDOpMauio o Teopu 3pupa, 00 IKCIEPUMEHTaX, KOTOPHIE
cBOOOTHON YaCTHIIBI. DHEPTHUS npusenn K cozgannio CTO, 06 OTHOCUTENFHOCTH PAacCTOSIHHS U IPOMEKYTKOB BPEMEHH, 0 Onorpaduu
IIOKOS. A. DiiHmITeHA.
BrickasbiBath cBo€ MHeHHE 0 3HaueHuu CTO 111 COBpeMEHHON HayKH.
['0TOBUTH Npe3eHTal U COOOIIEHUS [T0 U3YYEHHBIM TEMaM.
KBantoBasi pusuka 204. (17 4.+3u4. pe3epB)
CaetoBble I'unore3a Ilnanka o KBaHTax. JlaBaTh ompeneneHue MOHATHI: (oTorpEKT, KBAaHT, TOK HACHIIICHUS, 33/1€pKUBAIOIIEE HANPSIKEHUE,
KBaHTHI. dotorpdext. PoToH. paboTa BbIX0/1a, KpacHas rpaHuia ¢potosddexra.
6 u.=5u.+1u. VYpasuenue A. DitntmiteitHa s | PacmosnaBate, HaOmoaath siBaeHue potodddexra.
pe3eps dbotorddexra. Kopryckynsapuo- | OnuceiBath onbiThl CtonetoBa. @opmynupoBats runoredy Ilnanka o kBanTax, 3akoHbl (GoTodddexTa.
BOJTHOBO, JTyajTu3M. AHanu3upoBaTth 3aKOHBI poTodddexTa.
3anmuchIBaTh M COCTABJIATH B KOHKPETHBIX CUTYAIMsIX ypaBHeHHe DWHIITeHHa it GoTodddekrra n
HaXOJUTh C €r0 MOMOUIbI0 HEU3BECTHbIE BEIUUMHBI.
BoluncnaTh B KOHKPETHBIX CHUTyallMsIX 3HAYeHUS MaKCUMalbHOW KHHETUYECKOW SHEpruu
(OTORIIEKTPOHOB, CKOPOCTH (HOTOIIEKTPOHOB, PAOOTHI BBIXOJA, 3aMUPAIOIIETO HANPSXKEHUS, YACTOTHI
U JUIMHBI  BOJIHBL, COOTBETCTBYIOIIMX KpacHOW rpanuue (otodddekra. [IpuBoauts mnpumepsl
UCI0Ib30BaHus PoTodrddekTa.
OOBACHATH CYTh KOPITYCKYJISIPHO-BOJIHOBOTO JIyaju3Ma.
Haxomuts B nuteparype u unrepHere undopmaiuio o padborax CroneroBa, JleGeneBa, BaBuioga.
Boigensate poib pOCCHIICKMX YYEHBIX B HCCJIEIOBAHUU CBOWMCTB cBera. [IpuBOIUTH HpUMEpHI
OMOJIOTUYECKOT0 U XUMHUYECKOTO JeHCTBUS cBeTa. [ OTOBUTH Mpe3eHTaIlil U COOOIICHUS [0 N3Y4YEHHBIM
TEMaM.
ATtoMHas OmnsiTel Pesepdopaa. JlaBaTh ompeneneHHe MOHATUH: aTOMHOE SIPO, SHEPreTUYECKHl YPOBEHb, HSHEPrus HOHU3AIIWU.
¢buznka [Inanerapnas monens crpoenus | OnuceiBaTh onbITH Pesepdopaa.
3u atoma. OObsicHEeHUE OnuceiBaTh U CpaBHUBATH MoJienn atToMa TomcoHa u Pesepdopaa.
JTUHENYaToro PaccmarpuBath, nccieoBaTh U OMUCHIBATH JTMHEHYAThIE CIICKTPHI.
CIIEKTpa BOJOPOJIa HAa OCHOBE ®opmyarpoBaTh KBaHTOBBIE MOCTyaAaThl bopa. OOBICHIATH JIHHEHUYAThIe CHEKTPhl aTOMa BOJAOPOAA Ha
KBaHTOBBIX ITOCTYJIaTOB bopa. OCHOBE KBaHTOBBIX IIOCTYJ1aTOB bopa.
PaccunThiBaTh B KOHKPETHOW CUTYallMH YacTOTY M JJIMHY BOJIHBI MCITyCKaeMOro ()OTOHA IpHU Mepexoie
JlabopaTopnasi paGora: aToMa W3 OJIHOTO CTAallMOHApHOTO COCTOSIHHSA B JPYroe, SHEPTrUI0 MOHM3auuu aroma. Haxoaute B
7. HaGnroeHue CIUIONIHOTO U JUTEpaType U MHTEpPHETE CBeeHUs O (aKTax, MOATBEPKIAAIONIUX CII0KHOE CTPOSHHE aToMa, O padoTax
JIMHENYaTOro CIEKTPOB. YUEHBIX II0 CO3/IaHUI0 MOJIEIM CTPOEHUS aTOMa O INPUMEHEHUHM JIa3epOoB B HAyKe, MEAULIMHE,
IPOMBIIIJIEHHOCTH, OBITY.
Bb1aensaTe posib poCCUICKUX YUEHBIX B CO3JAHUM U UCTIOIb30BAHUU JIA3E€POB.
['OTOBUTH Mpe3eHTALMU U COOOLIEHHS 10 U3YYEHHBIM TEMaM
dusznka CocTaB ¥ CTpOEHHE aTOMHOTO JlaBaTp ompeneneHusi MOHSATHIA: MAacCOBOE YHCIIO, HYKJIOHBI, si/iepHbIe CHJIBI, Ae(EeKT Macc, DSHEprus




aTOMHOTIO sApa | sapa. CBS3M, YyJEJIbHAs SHEPrUsl CBA3M aTOMHBIX siziep. PagnoakTUBHOCTD
8 u.=7u.+1u. N3oTomnsl. SnepHble CUIIBL IIEPUOJ NOJIYypaclaad, HCKYCCTBEHHAs PaJMOAKTUBHOCTD, SACPHBIC PEAKLUU, DHEPreTUYECKUU BBIXOJ
pe3eps Jledekt mMacchl v SHEPTHsi CBSA3U | AACPHOU peaklnu, LEMHas sAepHas peakuus, Kod(Q(QUIHEHT Pa3MHOKEHUS HEUTPOHOB, KPUTHYECKAs
sanapa. Macca, PEaKkTOpbl - Pa3sMHOXKUTENW, TepMmosiiepHas peakuusa. CpaBHHUBATh CBOMCTBa IPOTOHA U
PagnoaxktuBHOCTE. Bupst HeliTpoHa. OmnucelBaTh MPOTOHHO-HEUTPOHHYIO Mozenb Aapa. Omnpenenarb cocTaB sAep pa3IMnyHbIX
PaaMOaKTUBHBIX IPEBPALLECHUN 9JIEMEHTOB C TIOMOIIBIO TabnuIBl Menzeneesa. M300pakaTh U YUTAaTh CXEMbI aTOMOB.
ATOMHBIX SIIED. CpaBHUBATH CUILY 3JIEKTPUUECKOTO OTTAJIKUBAHNS IPOTOHOB U CUIIY CBSI3U HYKJIOHOB B Si/Ipe.
3aKoH pagMOaKTHBHOTO pacmnaja. | BeUUCIATh NeQeKT Macc, SHEPTUIO CBSI3U M YICIBHYIO SHEPIHIO CBS3M KOHKPETHBIX aTOMHBIX sJIEp.
Merto1pl HaOMIOAEHUS U AHanM3MpoBaTh CBA3b YAEIbHOM 3HEPTUHU CBA3H C YCTOMUYHUBOCTBIO SJIEP.
PErucTpanyu 3JIEMEHTAPHBIX [lepeuncnsat  BUABI  paJUMOAKTHMBHOIO  pacmaja  aroMHbIX  sigep.  CpaBHUBaTh  CBOMCTBa
YacTHLI. anbda-, 6eTa- ¥ raMMa-u3ITy4ECHUH.
SnepHble peakuuu, peakuuu 3anuceIBaTh, OOBSCHITH 3aKOH PAJMOAKTHBHOIO paclaja, yKa3blBaTh I'PAHUIBI €ro MPUMEHUMOCTH.
JieNeHns U cuHTe3a. LlenHas OnpenensTb B KOHKPETHBIX CUTYAIUSX YUCIIO HEpAaCHaBIINXCS Sep, YUCIIO0
peakuus AeneHus suep. pacnaBIINXCS SAEP, MEPUOA Modypacnaja.
TepmosinepHbIil CUHTES. 3anucelBaTh sAnepHble peakuuu. Onpenensats MNPOAYKTHl SAEPHBIX peakuuid. PaccunThiBaTh
[IpuMeHeHue s1epHOM SHEPTUN. | SHEPTUYECKHUM BBIXOJ SIACPHBIX PEAKIIHIL.
OnuceiBaTh MEXaHW3MBl JEJIEHUS sAJep W ULENHOW suepHOM peakunu. CpaBHUBATH SACPHBIE H
JlabopaTopHas padora: TEPMOSIICPHBIE PEAKIIUU
8. OnpezneneHue UMIyJbca v y4acTBOBATh B 00CY)KJIECHUH IPEUMYIIECTB U HEJOCTATKOB SACPHONH SHEPreTHKH
SHEPrUU YacTULBI IIPH HaxonuTs B tuTepaType U MHTEPHETE CBEAECHUS 00 OTKPBITUU MPOTOHA, HEUTPOHA, PAaJAUOAKTUBHOCTH, O
JBUKCHUHM B MATHUTHOM I10JIE IIOJIy4YE€HUH U UCIIONIBb30BaHUH PAJHMOAKTUBHBIX H30TONIOB HOBBIX XUMUYECKHX 3JIEMEHTOB.
Beiaenate posib pOCCHHCKHX YYEHBIX B HCCIECJOBAHUAX aTOMHOIO spa, OTKPBITHH CIIOHTaHHOIO
JICJICHUsI SIAEp ypaHa, pPa3BUTUM SIAEPHOM SHEPreTUKH, CO3JaHMU HOBBIX HM30TONOB B DAAA
(OObenMHEHHBINM MHCTUTYT SIICPHBIX HCCIIeOBaHUM B T. J[yOHE).
["'0TOBUTH NPE3EeHTALMHU U COOOLICHHS 10 U3YYCHHBIM TEMaM.
OneMeHTapHble | DJIEMEHTapHbIE YaCTULBL. JlaBaTh omnpenencHue MOHATUN: aHHUTWIISILINS,
YaCTHLIBI DyHIaMEHTAIIbHBIE [TepeunciATe OCHOBHBIE CBOMCTBA MIEMEHTAPHBIX YACTHII.
3u=2 y+lu. B3aUMOJICHCTBUSA. Y CKOPUTEIN BoiaensaTs rpynmsl 27€eMeHTapHbIX YacThll. [lepeuncnars 3aKoHbl COXpaHEHUsI, KOTOPBIE BBINOIHAIOTCS
pe3eps 2JIEMEHTAPHbIX YaCTHIL IIPY NIPEBPALLEHUAX YACTHII.
OnuceIBaTh NpOLECCHl AHHUTWIIALIMY YaCTULl M aHTUYACTULL U POXKACHUS IEKTPOH-TIO3UTPOHHBIX HIap.
KonTtpoJsbHbie padoThbI: Ha3biBaTh 1 cpaBHUBATh BU/bI (yHAAMEHTAIBHBIX B3aUMOJICHCTBUI.
4. KBanroBas (pusuka OnuceIBaTh poJib YCKOPUTEIEH B U3yYEHUH 2JIEMEHTAPHBIX YaCTHULL.
HaxonuTh B auTeparype U MHTEpHETE CBEIEHUS 00 MCTOPUU OTKPBITHS, 3JIEMEHTAPHBIX YaCTHIl, O TPEX
JTanax B pa3BUTHH (PU3HUKU SIIEMEHTAPHBIX YACTHIIL.
OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTUHY MHpa.
['OTOBUTH Mpe3eHTalU U COOOLICHHSI IO U3YYEHHBIM TEMaM
CTtpoeHne BceJleHHOH 5 4.
Conneunas CousiHeuHas cucrema: IjaHeTsl U | JlaBaTh omnpeneneHue MOHATUN: MapceK, acTpOHOMUYECKas eAMHUIA, epuresni, agenuii, coaHeyHoe
cucrema. MaJibl€ Tella, CUCTEMa 3eMJlIs- 3aTMEHHE' JIYHHOE 3aTMEHHME, IUIAHEThl 36MHOM TIpYINIbI, IUIAHETBI-TUTAHTBI, ACTEPOUJ, METEOD,

Ctpoenue u

JlyHa.

MeTeopuT, ¢GoTochepa, CBETUMOCTb, TPOTyOepaHel, Mylbcap, MPOTO3BE3/1a, CBEPXHOBAs 3BE3Ja,




SBOJIIOIUA
Bcenennoit
54.

Crpoenue u 3Bosirorust ConHila
u 3BE371. Knaccudukanus 3BE31.
3BE3bI M HCTOYHUKH UX
SHEpPTruu.

lNanaktuka. CoBpeMeHHbIE
MIPEJICTABJICHHS O CTPOCHHUH U
3BOJIIOLMH BceneHHou.

JlabopaTopHas padora:
9. Ompenenenue mepuoia
oOpareHus TBONHBIX 3BE3T

Haoaronenus:

Beuepuue nabmronenus 3BE3,
JIyHBI ¥ IJIAaHET B TEJICCKOIT WU
OMHOKIIb.

HccaenoBanmue:
Hccnenosanue aBmkeHus
JIIBOMHBIX 3BE3]

rajakTHKa, KBa3ap, KpacHOE CMelleHue, Teopus boiblioro B3pbeiBa, Bo3pact BeeneHHOM.

Habmomate JlynHy M muaHeTsl B TelecKoml. Beinenars ocoOenHoctu cuctembl 3emius - JlyHa.
Pacnio3naBatb, MOeIMpOBaTh, HAOJIOAATH JIYHHBIE U COJTHEUYHBIE 3aTMEHHUSI.

OOBsicHATh TpUIKMBHI U OTNIKMBBEL. OnuceiBaTh crpoeHre ColHeuHOM chcTeMBbl. [lepeuucisaTh IaHeTsl 1
BUJbI MaIbIX Tel. OnuceiBath crpoenne Connua. Habmonate conneunslie nsaTHa. CoOmoaTh npaBuia
0€301aCHOCTH MPU HAOTIOICHUN

Conxua.

[lepeuncnsaTe TUNMUYHBIE TPYNIBI 3BE3/, OCHOBHBIE (DM3MUYECKHE XapaKTEpUCTHKH 3BE3NM. OmNHCHIBATH
IBOJIIOIMIO 3BE3]] OT pOXkAEHUA 10 cMepTu. Ha3piBaTh camble spkue 3BE3/1bI U co3Be3aus. [lepeuncnsath
BUJIBI TAJIAKTUK, OIHMCHIBATH COCTaB M CTPOCHHE TANAKTUK. BBINENATH MIICUHBIA IyTh CPEAH APYTUX
raiaktuk. Onpenenste Mecto ConHeuHOM cucteMsbl B ['anaktuke. O1ieHUBATh MOPSIIOK PACCTOSIHUN 110
KOCMHUYECKHX OOBEKTOB.

OnwuceIBaTh CyTh KPACHOTO CMEIICHHUS U €T0

WCTIOJIb30BaHUE TIPU U3YYCHUH TATaKTHK.

[IpuBOIUTE KpaTKOE U3JI0KEHUE TEOPUU BOIBIIOrO B3phIBa U TEOPUHU pacIIMpsromecss BceeneHHoM.
PaGoTaTh B mape ¥ rpyrie Mpy BHIOJTHEHHN MTPAKTUIECKUAX 33 TaHHH.

Ucnonb3oBats MHTEepHET Ui Moucka M300paxKeHU KOCMUYECKMX OOBEKTOB M MH(opmanuu o0 uX
OCOOEHHOCTSIX.

VYdyacTBOBaTh B OOCYXJIEHMM M3BECTHBIX KOCMHMUYECKHX MCCIEIOBaHUN. BbIaensaTh coBeTckue H
pPOCCUICKHE JOCTWXKEHHUS B OO0JIACTM KOCMOHABTHMKM M HccleloBaHMs Kocmoca. OTHOCHTBCS C
YBaKE€HHEM K POCCHUMCKUM YYEHBIM M KOCMOHABTAaM.

HaxonuTs B uTepaType U HHTEpHETE CBE/ICHUS Ha 33JJaHHYIO TEMY.

["'OTOBUTH NPE3EHTALUH U COOOLICHHUS 10 U3YYEHHBIM TEMaM
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