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MOACHHUTEJBHASA 3AITHCKA

IIporpamma no gu3nke Ha ypoBHe cpenHero obmero odpaszoBaHus pa3padoTaHa HA OCHOBe NOJNOKEHHI H TpedoBaHuil
K pe3yJabTaTaM OCBOSHHSA ocHOBHO# ofpasoBaTensHoi mporpammsl, npegctasieHnbix B @I'OC COO, a Take c
yuéToMm (peaepanbHoii padoyeil nporpaMmbl BocnuTanus H Konuernuu npenogasanng y4edHoro npeamera «Pu3uKka»
B oOpasoBareiabHbIX opranuzaumax  Poccuiickoit  denepauuyn, peainsyrolMx  OCHOBHble  obpasoBare/ibHbIC
MPOTPaMMBI.

[porpamma no ¢u3uke onpepenser o0s3aTellbHOe NpeIMeTHOE CcojepikKaHHe, YcTaHABNUBACT PEKOMEHIYEeMVIO
NOCNIEA0BaTe/IbHOCTE  M3yUeHMA TeM M pasgenoB  yueOHOro mnpeamera ¢ YUETOM MEKNPEIMETHBIX H
BHYTPHIIPe/IMETHBIX CBS3eH, TOTHKH y1eOHOTO mporecca, BO3pacTHRIX ocoldenHocTel obyuatoninxes. TTporpamMa mo
(¢u3uKe MaéT mpeicTaBIeHHE O IENAX, COJACPKAHHH, OOMmeH cTpaTermn oOyYeHHA, BOCHHTAHHA W pPa3BHTHA
ofyuaronmixcs cpeacTBaMu yaebHoro npeameta «Duzuka» Ha yrayGnEHHOM ypOBHE.

H3syuenne kypca usvkn yriaydja8HHOro YpoBHS MO3BOJISET Pealn3oBaTh 3a1ayd npodecchoHalbHOR OpHEHTALMH,
HAllpaBlieHO Ha cO3JaHHe YCIOBU 1A NPOSBIEHHS CBOMX HHTENNEKTYallbHBIX H TBOPYSCKHX CIOCODHOCTEH KakIbIM
o0yuaronmuMes, KOTOpble HeoOXOAMMBbL IS TPOJOIKEHHS 0o0paszopaHMs B opraHuzalusax npodeccHOHATLHOTO
o0pa3oBaHusl 110 pasiiYHbIM PU3HKO-TEXHUHECKUM M HHKCHEPHBIM CHELHMAILHOCTAM.

B nporpamme no dusmke onpeienaioTes laHHpyeMble pesylikTaThl OCBOSHHS Kypca (H3MKH Ha YPOBHE CpejlHero
obmero oOpa3oBaHMA: JHYHOCTHBIC, MeTalpefMETHBIC, NpeAMeTHble (Ha yroyOnéHHoMm yposee). Hayawro-
MeTOJIONOrHUecKoil ocHOBOH [y pazpaoTki TpeGoBaHMH K JIMYHOCTHBIM, MeTampefMeTHBIM H IpeJMeTHBIM
pe3yiabTataM o0YYalOMIMXCs, OCBOMBUIMX TpoTpamMMy MO (H3HKe Ha YpOBHe cpejHero obiiero obpazoBaHHs Ha
yryOnéHHoM ypoBHe, ABIAETCA CHCTEMHO-NeATeTbHOCTHBII MOIX 0.

[porpamma 1o (hH3HKE BKIIOYACT:

IAHHPYEMBIE PE3yILTATR 0CBOEHU Kypea (PH3NKH Ha yIIIyONEHHOM YPOBHE, B TOM YHCIIE NPe/IMETHRIE PE3y.ILTATHI
no rojam oGydeHs;

cojlepikanHe yueOHoro npeaMera «Duzukay 1o rogam oGyueHHS.

[porpamma no Qu3nke HMeeT NPHMEPHBIA Xapakrep H MoOKeT OBITh HCIONb30BaHA YUHTEAMH (H3HKH I
COCTABNIEHNA CBOHMX paboumx mporpaMm.

[Iporpamma mo ¢hu3HKe He CKOBBIBAGT TBOPHMECKYI0 HHHLMATHBY YYHTEICH H IPEOCTAaBIACT BO3MOKHOCTH IS
PEIH3AIMH PA3JIHYHBIX METOJHYECKHX MOJX0/IOB K NpenojaBaHuio dU3HKH Ha yriyOIEHHOM YPOBHE [IPH YCIIOBHH
coXpaHeHHs obf3aTeNbHON YacTH cojlepikaHus Kypea.

@u3HKa KaK HayKa 0 Handollee oDIIMX 3aK0HAX NPUPO/ILL, BRICTYIAd B KauecTBe YaeDHOTO OpeaMera B KOS, BHOCHT
CYILIECTBEHHbIH BKIag B cucTeMy 3HaHHI 00 okpyxkawinem mupe. [lkonbHblil kype GHU3HKH — crHcTeMo00pa3yroNIHii
ISl ecTeCTBeHHO-HAYUHBIX Y4eOHBIX TIpeJMeTOB, TIOCKONBKY (HIMUecKHe 3aKOHBI JIeJKaT B OCHOBE TIPOIECCOB M
ABJACHHH, M3ydaeMbIX XHMHeH, OHonorueid, gpusndeckold reorpagpueil u actponomued. Menonws3oBanne M akTHBHOE
NpHMeHeHHEe (PU3HUCCKUX 3HAHMI onpelenio xapakrep M GypHoe pasBHTHE pasHooOpasHbIX TEXHOIOIHH B ctepe
SHEPTeTHKH, TpaHCIopTa, OCBOSHHA KOCMOCa, HONYYeHHS HOBBIX MaTepHaloB ¢ 3aJlaHHbIMM cBofcTBaMu. M3yuenne
(H3NKH BHOCHT OCHOBHOIl BKIal B (QOpMHpOBaHHE eCTECTBEHHO-HAYYHOH KapTHHBI MHpa oOyuaromerocs, B
dopMHpOBaHHe YMEHUIl NPHUMEHATh HayuHBIH METO/1 O3HAHUA [PH BBITIOJHEHHH MMHU yueGHBIX HCccIeJ0BaHNi.

B ocHOBY Kypca (HM3MKH Ha YpOBHe cpelHero obmiero o0pa3oBaHHA TONOKEH PAL HiAeH, KOTOpBIE MOMKHO
paccMaTpHBaTh KaK MPHHIHIIB €0 MOCTPOSHHS.

Hoen yerocmuocmu. B cooTBETCTBHH ¢ HEil Kypc ABIACTCA JTOTHYECKH 3aBEPIICHHBIM, OH COMCPHMT MaTcpHal 3
BCex pﬂ'_‘}J,LCJI(]B El}MSHKl’L BEJIKOYAET Kak Hl)llp{)()bl KJI&ICCH'—]E:C[{UI:.I, TaK | COHpCMCHHDﬁ [IIH'SHKH.

Hoen zenepanuzayuu. B coorsercTBHH ¢ Hefl MaTepuan kypea (pU3MKH 00beIMHEH BOKpYr (PH3MYECKHX TEOpHH.
BeayuuiM B kypee sBasetcs GopMHpOBaHHe MIPEICTABICHHIA 0 CTPYKTYPHBIX YPOBHAX MATepPHH, BELLECTBE H MoJle.
Hoea cymanumapuzanuu. E€ peanuzanns npeanonaraeT HCnolb3oBaHHe T'YMaHHTapHOIO MOTeHIHAla (H3HYECKOil
HAYKH, OCMBICJACHHE CBA3H pasBHTHA (U3HKH C pasBHTHeM OOIIecTBA, a TakKe € MHPOBO33PEHUCCKUMH,
HPAaBCTBEHHBIMH M IKOIOTHMECKUMH TpobIeMamH.

Hoesn npuriadnodn nanpasiennocmu. Kype ¢usukn yriy6inéHHoro ypoBHs rpeinoiaraer 3HaKOMCTBO ¢ HIHPOKHM
KPYroM TEXHHYECKHX H TEXHOJTOTMUYECKHX NPHIOKEHHIA H3YUEHHLIX TeopHil H 3akoHoB. [TpH stom pacemarpHparoTes
Ha YpoBHe OBIIMX Mpe/ICTABIeHUIT H cOBpeMeHHBIe TeXHHIeCKHe YeTpoiicTBa, H TeXHOIOTHH.



Hoea sxonozuzayuu peannsyercs MOcpe/ICTBOM BBEICHHUS 3TeMEHTOB COMEPHKAHNA, MOCBAMEHHBIX KOTOTHIECKHM
npoGiieMaM COBPEMEHHOCTH, KOTOPEIE CBS3aHEl ¢ Pa3BUTHEM TeXHHKH H TeXHOJIOrHIii, a Takxe obcyxaeHus npoGiem
palHoOHATBHOTO IPHPOIONONbE30BAHHA H IKONOrHYecKoii Oe30nacHOCTH.

OcpoenHe cofiep:KaHHA MPOrpaMMel Mo (pH3MKE JOMWKHO GBITH MOCTPOSHO HA TMPHHITHIAX CHCTEMHO-IEATENBHOCTHOTO
noaxofa. Jlms pusMKM  peamusams  ITHX NPHHLUHIOB Oa3sHpyercs Ha HCHOJNB30BAHHH  CaMOCTOSTEIBHOIO
IKCIEPUMEHTa KaK MOCTOsHHO jedcTByrouero takropa yuebHoro nponecca. s yrinybnéndoro yposHs — sto
CHCTEMa CaMOCTOATENBHOTO YYeHHYECKOTO 3KCIepHMeHTa, BKIOYAlONero ()poHTalbHbIe YUeHHYeCKHe OIBITH IpH
H3Y4YeHHHM HOBOIO MarepHalia, nadopaTopHeie paboTel M paboTel npakTukyma. Llpu 3ToM BosMoKHBL ABa crocoda
peanH3alHH (PHU3HYECKOTo NMpakTHKyMa. B nepBoM ciydae npakTHKYM IpoBonuTcs nHOo B koHue 10 m 11 xnaccos,
mu0o TI0cae MepBoro M BTOPOTO MOMYTOAHH B KayKIoM H3 3THX KiaccoB. Bropoil cnocod — ato materpamus pabot
HPaKTHKYMa B cHeTeMy JabopaTopHbix paboT, KOTOphIC IPOBOIATCS B IIpolecce H3ydeHus paszena (Tems). [lpu sTom
noj1 paboTaMy NPaKTHKYMa NMOHHUMAETCs CAMOCTOSTEILHOE HCCleloBaHie, KOTOpoe MPOBOJAMTCH 10 PYKOBOJCTRY
cBEpHYTOT0, 0600MEHHOTO BIa He3 Noarosoil HHCTPYKITHH.

B nmporpamme mo ¢H3HKe cHeTeMa YIeHHYECKOro 3KCIepHMeHTa, 1adopaTopHEIX padoT H NNpakTHKYMAa IIpejicTaBlieHa
eAHHBEIM nepedHeM. Bpibop TeMaTHKH I0A STHX BHIOB YYEHHUECKHX [paKTHYeCKHX padoT ocyllecTBIAETCA
yYacTHUKaMHi o0pa3oBaTenbHOTO TIpoliecca WCXOIS H3 OocobeHHOcTeH MOYpPOYHOTO TMNaHHPOBAaHHA H OCHAIICHHS
kabunera ¢u3ukd. Ilpn otom obecneunBaeTcd omiagende oDydalOUMMUCA YMEHHAMH INPOBOOHTL IIpAMBIE H
KOCBCGHHBIC M3MEPCHMI, HCCHC/IOBAHMS 3aBHCHMOCTEH (U3HUCCKHX BCIHYMH M IIOCTAHOBKY OIBITOB 110 [IPOBEPKE
HpeIoAKeHHbIX THIIOTEe3.

Boneiioe BHHMaHHe yiuensercs pelieHHIO pacuéTHRIX M KadecTBeHHBIX 3aidad. Ilpm sTom ans pacuérHelX 3aiad
OPHOPHTETOM SBISIOTCA 3a/laud ¢ ABHO 3a/laHHOIl M HedBHO 3aJaHHOM (Qu3MUeckoil MOJenbio, MO3BONIAIOLINE
OpHMEHATh H3yMeHHble 3aKOHBI M 3aKOHOMEPHOCTH Kak H3 OJHOTO pa3fena Kypca, Tak M WHTeTpHpys MpHMeHeHHe
3HAHHH M3  pasHBIX  pasgenos. Jlod  KadecTBEHHBIX — 3agad  MPHOPHTETOM  SBIAIOTCA  3adanHd  Ha
o0bACHCHUE/IPE/ICKa3aHie NPOTCKaHIA (PU3MUCCKHX ABICHHH M IMPOICCCOB B OKPYKAONICH KU3HH, TpeOyroime
pelbopa u3MyecKoi MOl 1718 CHTYaIHH [IPAKTHKO-OPHEHTHPOBAHHOI'0 XapaKTepa.

B coorsercreuu ¢ tpeboBannamu PI'OC COO k maTepHalbHO-TeXHHUecKoMy obecneucHuo ydebHoro npouecca
Kype (H3MKH yrIyGIEHHOTO YPOBHA HA YpPOBHE cpefHero oblero ofpa3oBaHUsl JOIKEH M3yuaThCsd B YCIOBHAX
npeiMeTHoro kadouHeTa. B kabunere ¢u3ukn gomxHo OBITE HeobOxoaumoe mnabopaTopHoe obOpyZoOBaHHE 1A
BBITIONTHEHHA YKa3aHHBIX B MPOTpaMMe Mo GH3NKe YHEeHHYECKHX OTBITOB, TabopaTopHbIX paboT H paboT nMpakTHKyMa,
a TaK/e IEMOHCTpanHoHHOe 000py/10BaHHE.

Hemonerpanuontoe obopyiopanue GOPMHPYETCS B COOTBETCTBHH € HPHHIMIIOM MHHUMAJIBHON JOCTATOUHOCTH W
obecrieuHBaeT NOCTAHOBKY IMepedHclieHHBIX B MporpaMMe 1o ¢hH3MKe KIHOUEBBIX JeMOHCTpAlMil Ui Heclle[oBaHUs
H3YYaeMEBIX SBICHHH H MPOIECCOB, IMITHPHYCCKHX W (YHIAMEHTATRHBIX 3aKOHOB, HX TeXHHUECKHX TIPHMEHEeHH L.
JTaboparopHoe obopynoBaHHe [l Y4YeHHYeCKMX MNpakTHYeckuX pabor (QopMupyercsi B BHIE TeMaTHYECKHX
KOMITIEKTOB M o0ecTieuHBaeTcs B pacuére OJHOTO KOMILUTEKTa Ha ABYX oOyuarommxcs. TeMaTHuecKHe KOMMIEKTHI
nabopaTopHoro 00OpYAOBaHHS [IOMKHBI OLITH MOCTPOEHBl HA KOMIUIEKCHOM HCIONB30BAHMH AHAJIOTOBLIX M
UHGPOBLIX MPHOOPOB, & TAKKE KOMIIBIOTEPHBIX H3MEPHTEIbHBIX CHCTEM B BH/E LHPPOBLIX JadopatopHil.
OCHOBHBIMH LEJIAMI M3ydeHHs (GHIHKH B 0611eM 00pasoBaHHU SIBIAIOTC:

dopMHpOBaHHE HHTepeca W CTpeMieHHS oOydaroliuxcs K HAYUHOMY H3YUeHHIO [PHPOIBL, pa3BUTHE HX
HHTEICKTYAIBHBIX H TBOPHECKHX crocoOHOCTEIl;

pazBUTHE MpeCTaRIeHHH O HAYYHOM MeTo/le No3HaHus W (OPMHpOBAHHE HCCIEIOBATENLCKOIO OTHOIIEHHH K
OKPY/KAIONIHM SBICHHSIM;

(OpMHPOBaHHE HAYYHOI'0 MHPOBO33peHHA KaK pe3ylbTaTa H3YUeHHA OCHOB CTPOCHHS MaTepHH ¥ ()YHIaMEHTATBHBIX
3aKOHOB (PU3HKI;

topMupoBanue yMeHHi 00BACHATH ABTCHHA ¢ HCTIOMB30BaHHeM (PH3HUECKHX JHAHHH M HAYYHBIX JT0Ka3aTeThCTB;
(hopMHpOBaHKe MpeAcTaBIeH il 0 poiH (PHIUKH /18 PA3BHTHA APYTHX €CTeCTBEHHBIX HAYK, TEXHHKH H TEXHOJIOTHIi;
PasBHTHE HPEACTABICHHH 0 BOSMOKHBIX chepax Syuyuiei npoheccHoHaAIBHON JesTelbHOCTH, CBA3AHHbIX ¢ GH3HKOH,
MOIrOTOBKA K JaibHelieMy obyYeHHIo B 3TOM HalpaB/IeHHH.

Jocrrkenre 3THX Leled obecnedBaeTes pelICHHEM CIGIYROMMX 3aj]ad B Hpolecce M3ydeHHH Kypea (QH3NKH Ha
VpOBHe cpefiHero obiiero o0pa3oBaHus:



npuobpeTeHie cHCTeMBl 3HAHHH 00 o0IMX (H3NUECKHX 3aKOHOMEPHOCTAX, 3aK0HAX, TEOPHSX, BKIIKOUAd MeXaHUKY,
MOIEKYJISPHYIO (DH3HUKY, JIeKTPOIHHAMUKY, KBAHTOBYIO (M3HKY H 3[1eMeHThI acTPOQH3NKH;

topmHpOoBaHKe YMeHHIT MPHMEHATh TeOpeTHIECKHE 3HaHHA 114 00bACHeHHA QH3HYecKHX ABJIEHHIT B IPHPOIE W A
OPHHATHS NPAKTHYECKHX PELIeHHH B MOBCEIHEBHOH KH3HH;

OCBOSHHE cnoco00B PEUISHHs PasIMIHBIX 3a1a4 ¢ SBHO 3aJaHHOH (PH3HYECKOH MOIEbI0, 3a/1a4, TOpa3yMeBaroInX
CAMOCTOSITENIBHOE CO3/IaHHe (PUIHYCCKOR MOJICIH, aJIEKBATHOH YCIIOBHSAM 3a/Ia4, B TOM 4Mcle 33/a4 HHKCHEPHOI'O
XapakTepa;

HOHMMaHHe (HU3MUYECKUX OCHOB M MPHHLHIOB [eicTBUA TeXHHYSCKHX YCTPOHCTB H TeXHOIOIHYECKHX MIPOLIeCCOB, HX
BIHAHHA Ha OKPYKAIOLIYIO Cpeny;

OBTIaJIeHHe METOJIaMH CaMOCTOATENBHOTO IIaHHPOBAaHHA M TMpOBefeHHA (PU3MYeCKHX JKCMepHMEHTOB, aHamH3a o
HHTepIpeTalHn HHGOPMALHH, ONPee/IeHHS J0CTOBEPHOCTH HOIYUYCHHOTO Pe3yIbTaTa;

CO3/JaHHe YCIOBHI JUISt PA3sBHTHA YMEHHH [TPOEKTHO-UCCIE/IOBATENLCKOM, TBOPYECKOH e TeIbHOCTH:

pasBUTHe HHTepeca K cepaM mpodeccHOHATBHOMN JeTelIbHOCTH, ¢BA3aHHOIl ¢ GH3HKO.

B coorteererBru ¢ TpedoanuaMu PI'OC COO yriayOnéHHBIH ypoBeHp H3yUeHNS yueOHoro npeamera «Ou3uka» Ha
VpoBHe cpeaHero obuiero obpaszoBaHis BeOHpaeTcs o0yvalOIIUMUCA, [IIAHUPYIOWHMH IPOJOIKeHHEe 00pa3oBaHHsa
MO CIENHANLHOCTAM (PI3HKO-TeXHHUYECKOTO npodumd.

Ha uzyvenne dusnkn (yrayonéanbiii ypoBeHs) Ha ypoBHe cpesiHero obiiero obpatopanus oTeoautes 340 gacos: B 10
kinacce — 170 yacoB (5 yacoB B Hellenw), B 11 kiiacce — 170 gacos (5 4yacoB B HEEIHO).

Ilpeanaraempiii B nporpamMe no ¢H3HKe mepedeHp JabOpaTOPHBIX M MPaKTHYECKHX paboT  sBIAeTCH
PEKOMEHIOBAHHBIM, YIHTeNlb JlelaeT Bel0op NpoBeieHHs TabopaTopHbIX paboT H ONBITOR ¢ YUETOM HHIMBHAYANBHBIX
ocobeHHocTel 00yUarOIINXCsl.

COJEPKAHHUE OBYYEHHA
10 KJIACC

Pazgen 1. Hayusbiii MeT0a NO3HAHHA NPHPOIEL.

buznka — dyHraMmenTansHas Hayka o npupoze. Hayunsiii meton mosHanus ¥ MeTOAbI HeclemoBaHma (PH3HICCKHX
SIBIICHHH.

DKCIepHMeHT H TeOpHA B Mpollecce Mo3HaHHUA NpHpo/sl. HabmoaeHHe H skcnepHMeHT B (H3HKe.

Criocobbl M3MepeHHs (GU3HUSCKHX BeIHYMH (aHanoroeele ¥ mudpoBble H3MepHUTellbHbIE NMPHOOPLI, KOMIBIOTEPHbIE
JaTIHKOBLIC CHCTEMEI).

[TorpemuocTH H3MepeHHii (PH3IHYECKHX BeMHYHH (aOCOMIOTHAA ¥ OTHOCHTETLHAN).

Monenuposanue ¢u3MueckuX ABICHHH M MPOIECccOB (MaTepHalbHas TOYKa, abComMOTHO TBEPIOE Teno, HicalbHas
KMAKOCTh, WICATbHBIH ra3, ToueuHblil 3apsi). [unoresa, MPH3MdeckHd 3aKoH, IpaHHIbl €10 IPHMEHHMOCTH.
dusHuecKas Teopusl.

Ponk u Mecto (H3uKH B ()OPMHPOBAHHHM COBPEMEHHOH HAYUHOH KapTHHBI MHpa, B TPAKTHIECKOH JeATellbHOCTH
noaei.

Vuenuaeckuil skcnepusenm, nabopamopnsie pabomot, NPAKMUKym.

H3mepenue cHIbl TOKA W HANPSXKEHHs B IICNH IOCTOSHHOIO TOKA [pH [OMOIIM AHATOIOBRIX W LH(PPOBBIX
H3MEPUTEIBHBIX IPHOOPOB.

3rakoMeTBO ¢ HHgposoil maboparopueit mo dmsnke. TlprMepsl H3MepeHHa QU3HYECKHX BEMHYUH MPH TOMONIA
KOMITBFOTEPHBIX JIATUHKOB.

Paznen 2. Mexanuxa.

Tema I. Kunemamura.

Mexanuueckoe BikeHHe. OTHOCHTENBHOCTD MeXaHHYecKoro JiBmxkenna. CHeTeMa OTCUETa.

[Ipsimas u obDpaTHas 3a1a91 MEXaHHKH.

Pamuyc-BekTop MaTepHalIbHOH TOMKH, ero NpoeKOHK Ha OCH CHCTEMb] KOOPIHHAT. T paeKTOpH1.

Tlepemernienne, ckopoeThb (cpedHssi CKOpPOCTh, MIHOBEHHAS CKOPOCTB) H YCKOpeHHe MaTepHalnbHOH TOUKH, HX
NPOEKIMHA HA OCH cHeTeMBbl KoopauHaT. CimxenHe nepeMeniennii H caomKenHe cropocTe.



PaBHOMEpHOE M paBHOYCKOpEHHOE MpAMOIHHEHHOE [BHAEeHHe. 3aBUCHMOCTE KOOPIHHAT, CKOPOCTH, YCKOPEHUS W
OYTH MaTepPHANIBHOI TOYKH OT BpeMeHH H UX rpadHKH.

CpoDonHoe maneHHe. YckopeHHe CBOOOIHOTO najeHus. /[BiakeHHe Tena, OpOIIEHHOTO O YIIOM K TOPH3OHTY.
3aBHCHMOCTE KOOPJIMHAT, CKOPOCTH H YCKOPEHHS MaTepHaILHOI TOUKH OT BPEMeHH M UX rpadurn.

Kpuponuneiinoe npmxenue. [IBmkeHne MaTepHaIbHOH TOUKH 110 OKPYKHOCTH. YT/oBag M JIMHEHHAs CKOPOCTE.
[Mepros » yacrora obpamenus. LlenrpocTpeMuTensioe (HOpMaleHOE), KacaTellbHOE (TaHTeHIHAlIBHOE) M NOJIHOE
ycKopeHHe MaTepHalbHOI TOUKIH.

TexHuueckHe yeTpoiicTBa U TeXHOJIOIHYEGCKHE [IPOLIECCHI: CIIHAOMETP, ABHKEHHE CHAPSI0B, LielHble, liecTepéHYaThle
H peMEHHEIE Mepenalil, CKOPOCTHBIE TH(TEL

Hemoncmpauuu.

Mozens cicTeMb! 0TCuETa, HIUTIOCTPALIHS KHHEMATHYECKHX XapaKTePHCTHE IBHKCHIA.

CriocoOsl Hcelle/I0BAHH JIBHAKCHHH.

Mnntoctparust npe/jenbHOTO Mepexo/ia H M3MepeHHe MTHOBeHHOI CKOPOCTH.

[IpeobpazoBaHie ABHKEHHIL ¢ HCIOIB30BAHHEM MEXaHH3IMOB.

[ManeHue Ten B BO3AYXe H B pa3peseHHOM MPOCTPaHCTRE.

Habmogenne apmikenns Tena, SpoONIeHHOTO MO YTIOM K TOPH3OHTY H TOPH3OHTATBHO.

Hanpagnenue cKopocTH NPH ABHAEHHH 110 OKPYAHOCTH.

[peodpasoBanue yrioBoil CKOPOCTH B peiyKTOpE.

CpaBHeHHe MyTei, TpaeKTOpHI, ckopocTell IBHKEHHA OIHOTO ¥ TOTO 3Ke Tella B pa3HbIX CHCTeMax oTcuéra.
Yuenuueckuit yxcnepumenm, naGopamopnsie padomui, NpaKmuKym.

H3yueHHe HepaBHOMEPHOT'O ABHAKEHNUA C LIENbIO ONpeeleHH] MTHOBEHHOI CKOPOCTH.

H3mepenue yckopeHus Npu NpAMOIHHEHHOM PaBHOYCKOPEHHOM JBHIKEHHH 10 HAKIOHHOMH TJTOCKOCTH.
Hcenenopanye 3aBHCHMOCTH MYTH OT BPeMeHH MPH PaBHOYCKOPEHHOM IBHAKCHIH.

Hsmepenne yexkopenus cBoboaHOTO MagcHus (PEKOMEHI0BaHO HCTONB30BaHKe HH(poBoii taboparopu).

Msyuenne asuxenns tena, GpomeHHoro ropusoHTaibHo. TlpoBepka runoressl o npsMoll NponopHHOHANBHOH
3aBHCHMOCTH MKy JalBHOCTEIO MMOIETa H HaualkHOI CKOPOCTRIO Tea.

W3yueHHe TBHMEHHS Tella [10 OKPYAHOCTH ¢ HOCTOSHHON 110 MOJYIIIO CKOPOCTHEO.

Hecnenopanue 3aBHCHMOCTH NepHoa 00palleHHs KOHH'MECKOT0 MasTHHKA OT 1o apaMeTpoB.

Tema 2. Tunamura.

[epswiii saxon Heiorona. Maepunansasie cueremsr oreuéra. [puamwn otaocurensroct lamines. Hennepunansnsie
cHeTeMbl oTeyéra (onpejieneHne, IpUMepB).

Macca Tena. Cuna. ITpuHimn cynepnosuuuy cHiL

Bropoii 3akoH HeloToHa 118 MaTepHalbHO TOUKH.

Tpernii 3akon HbloTona Ans MaTepualbHbIX TOYEK.

3aKoH BCeMHPHOTO TATOTEHH. JKBHBANCHTHOCTD IPaBUTAIIMOHHON H HHEPTHOI Macchl.

Cuna TsoKecTH. 3aBHCHMOCTB YCKOpeHHs CBOOODHOrO NajeHHs OT BBICOTHI HA7, TMOBEPXHOCTBIO ILIAHETHI H OT
reorpadryeckoil wHporel. JBukenue HebecHBIX Ten W WX cnyTHHkoB. 3akonel Kemnepa. [leppas kocMmudeckas
CKOpPOCTh.

Cuna ynpyrocti. 3akoH ['vka. Bec rena. Bec Tena, gpmxkyiierocs ¢ yeKopeHHEM.

Cuga tpenms. Cyxoe tpenne. CHaa TpeHHS CKONBKCHHA W cHiaa TpeHus nokos. Koaddumuent tpenns. Chia
COINPOTHBICHHS NP [IBHKEHHH Tella B KMAKOCTH WIH rase, ¢& 3aBUCHMOCTD OT CKOPOCTH OTHOCHTEIIBHOIO JIBHIKEHHS.
Haenenue. ['napocrarideckoe JaBnenne. Cuia ApXumesna.

TexunveckHe yeTpoHeTBa H TeXHOIOIHYeCKHe TIPOLECChl: MOMIIHITHIKHY, JIBHACHHE HCKYCCTBEHHBIX CITYTHHKOB.
Hemorncmpayuu,

Habmogenne IBMsKeHns Tell B HHEPIHATLHEIX W HEHHEPIHATBHBIX CHCTEMAaX 0TcqéTa.

[puHIHO OTHOCHTENBHOCTH.

Kavenne IByX UWHIAMHIAPOB WIH LIAPOB pasHOH Macchl ¢ 0/JMHAKOBBIM YCKOPEHHEM OTHOCHTE/IBHO HEHHEPLHAIbHOR
CHCTEMbI OTCYETA.

CpaBHeHHe paBHOJeHCTBYIONIel TPHIOKEHHBIX K Tely CHI ¢ NpOM3BeJeHHEeM Macchl Tella Ha ero YCKOpeHHe B
HUHepLHANIBHOH cHCTeMe OTCUETa.



PaBeHCTBO CHIL, BOZHHKAIOIINX B PE3yJIbTaTe B3aHMOJCHCTRHS Tel.

W3mepenue Mace N0 B3aHMOIeHCTBHIO.

HesecomocTs.

Bec Tesa npH yCKOPEHHOM TOAbEME H TaeHHH.

LlenTpobeikHbIe MEXaHH3MBL

CpaBHeHHe CHIT TPEHHA NIOKOS, KAUEHHS W CKOJIBKEHHA.

Yuenuueckuit yxcnepumenm, nabopamopnsie padomsi, NPAKMuKyM.

Wamepenue paBHOAEHCTBYIOMIEH CUIl IPH NBHKEHUH OpYCKa 110 HAKJIOHHOH IIJIOCKOCTH.

[lpoBepka rUmoTe3sl O HE3ABUCHMOCTH BpeMeHH [BIDKEHHS Opycka 10 HakIOHHOI IIOCKOCTH Ha 3aJaHHOe
paccTosHHE OT €r0 MACCHI.

Hcenegopanue 3aBHCHMOCTH CHIT YIIPYTOCTH, BOBHHKAIOUINX B IPYKHHE H pe3HHOBOM obpasiiie, 0T uX AcopmMaliin,
W3yueHHe IBHKEHHS CHCTEMBI Tell, CBI3AHHBIX HHTBIO, IIEPEKMHYTON depes NErknii 61oK.

Hanmepenne koadpuiienTa TpeHHs o BelTHYHHE YTI0BOT0 KoxpduumenTa 3aBHcHMOCTH Fry(N).

Heenenosanue ABH#eHHA OpycKa [0 HAKIOHHOIH IUIOCKOCTH ¢ NIepeMEHHBIM Ko3(QQHIHEHTOM TPeHHS.

W3yveHHe IBMKEHUA IPY3a Ha Bally ¢ TPEHHEM.

Tema 3. Cmanuxa meépdoco mena.

AbcomoTtno Teéproe Teno. [MocTynarensHoe © BpamarenkHoe IBMKeHHe TBEpAoro Tema. MOMEHT CHITBI
oTHocHTENbHO ocH Bpatenus. [lieyo cuiibl. ClnoskeHue cHIl, IPHIOKEHHBIX K TBEpAOMY Teny. LlenTp mikeetn Tena.
VYenopusa papHoBecHs TBEP/IOTO Tela.

VYeroliunsoe, HeycToHuHBOE, Oe3pasIHYHOE paBHOBECHE.

Texunueckue ycTpolcTBa M TeXHOIOTMYecKHe [IPOLECChl: KPOHLUTEeiH, CTPOMTENbHbIH KpaH, pelérdarbie
KOHCTPYKIIHH,

Hemoncmpanuu.

Ycnosua paBHOBECHS.

Bu bl paBHoBechs.

Yuenuueckuii sxcnepumenm, j1adopamopHsie pabomsi, NPAKMUKPM.

Heenenopanue yenoeuii papHoOBecHs TBEPLOro Tela, HMEIOIIEro 0ch BpallleHHs.

KoHeTpynpoBanne KpoHIUTEHHOB H pacuéT CHII YIPYTOCTH.

H3yqenne ycTOHHHBOCTH TBEPIOTO Temd, HMEIOMIETO TIOMNIAIb OMOPLI.

Tema 4. 3arxous coxpanenus e MexaHnuxe.

Wmnynee marepHalibHOH TOUKH, cHCTeMBbl MaTepHalibHbiX TodeK. LleHTp Macce cHeTeMbl MaTepHallbHBIX TOYEK.
Teopema o JIBHKeHHH IIEHTPa Macc.

WMmynbe cHIIBI 1 H3MEHEHHe HMITYIIbCa Telna.

3aK0H coXpaHeHHA HMITY/IbCa.

PeakTHBHOE ABIKEHHE.

MoMmeHT uMIyibea MaTepuanbHoil Toukh. [pencraBnenie o coxpaHeHHH MOMEHTA MMITY/IbCa B HEHTPATLHBIX TIOIAX.
Pabora cuibl Ha MaloM U Ha KoHeyHoM nepemeltenud. ['paduueckoe npeicrapicHie padboThl CHIbL.

MomHocTs cHIBL

Kunernueckas sHeprus MarepHalbHoll ToOUkH. TeopeMa 06 H3MeHeHHH KHHeTHUECKOH Heprii MaTepHaIBHOIT TOYKH.
[Notenmpanbhsle #  HenoTeHuupanbhele cunbel.  [loTenimanehnas  oHeprus. lloTenumanesHag 5SHeprus  yHOpyro
aethopMHpoBaHHOH Npy&uHLL [ToTeHIMaNbLHAS 3HEPrHs Tella B OJHOPOIHOM IPABHTALMOHHOM Modte. TToTeHiHanbHas
SHEepTHA TeNa B FPaBHTALHOHHOM I10JIe OJHOpOJIHOTO Mapa (BHYTpH H BHe mapa). Bropas kocwmudeckas cKOpOCT.
Tperbs KocMHUYECKaA CKOPOCTh.

Cpsisb paboThl HENMOTEHUMANBHBIX CHJ ¢ M3MEHEeHMeM MeXaHHMYeCKOH SHeprHH CHCTEMbl Tell. 3aK0H CcOXpaHeHH:A
MeXaHHYeCKOH JHePrHH.

Yipyrue v HeylpyrHe cToIKHOBEHHS.

Ypasuenue BepHyuH 111 MACANBHON HKUJIKOCTH KaK C/IECTBHE 34KOHA COXPAHCHHS MEXaHHYECKOH IHEPIHH.
Texnudeckne yerpolcTsa U TEXHONOIHYECKHE [IPOIECCHI: JIBUAKEHHE PAKET, BOAOMET, KONEp, NPY/KHHHbIA [THCTONIET,
rHpockor, (PUrypHoe KaTaHHe Ha KOHBKaX.

Hemoncmpayuu.



3aK0H coXpaHEeHH UMITYIIhCA.

PeakTHBHOE JBHIKEHHE.

H3mepeHHe MOITHOCTH CHITHL.

W3menenne sHePrUy Tena MpH COBEPLICHHH paboThL.

BzauMHuBle npeBpalleHHs KMHETHYECKOH M IOTCHIHATIBHOM JHEpIrHi npy AefiCTBHE Ha TETO CHIBI TAKECTH M CHIIBI
VIIPYTOCTH.

CoxpaHeHHe 3HepIHE TIPH cBOOOTHOM MaJeHHHA.

Vuenuweckuit yxcnepumenm, nadopamopusie pabomui, NPAKMUKYM.

H3mepeHue uMIyIbca Tela N0 TOPMO3HOMY MY TH.

W3mepenne cHIIBI TATH, CKOPOCTH MOJIENTH DIEKTPOMOOHIIA M MOIIHOCTH CHIIBI TATH.

CpaBHeHHE H3MCHEHMS HMITYIIBCA TCla ¢ HMIIYIBCOM CHIIBL.

Hecneiopanye coxpaHeHHs UMITYJIbCA IPH YIPYTOM B3aUMOJIEHCTBHH.

MsmMepeHHe KHHeTHYeCKoI SHepPIHH Tela Mo TOPMO3HOMY ITYTH.

CpaBHeHHe H3MEHEeHI MOTeHIHaIbHOI SHepril NpYAKHHBI ¢ paboToll CHIIBI TPeHHS.

Omnpenenexyie paboTsl CHIIBI TPEHHA IPH ABHKEHHH Tella 110 HAKJIOHHOH II0CKOCTH.

Pazxen 3. Monexynspuas ¢gu3nka n TepMOIHHAMEKA.

Tema 1. Ocroebt MOICKYIAPHO-KHHEMUYECKOT Meopuil.

OCHOBHBIC [IOJIOXKEHHS MOJIEKYISpHO-KHHeTHYeckoll Teopun (MKT), ux onbtHoe obocHosanue. [ludidysus.
bpoynopckoe [Brkenne. XapakTep JBHKEHHS H B3aWMOJIEHCTBHA YacTHIl BemlecTsa. Mojend crpoeHus rasos,
HHMIAKOCTEH W TBEPJBIX Tell H 0DbACHEHHE CBOMCTB BelllecTBA Ha OCHOBe 3THX MoJelnell. Macca H pasMepbl MolleKyn
(aTomoB). Komuuectpo Beutectea. [locToannas Asoraapo.

TennoBoe papHoBecHe. TeMneparypa H cniocoOb! eé u3Mepenns, [llkana Temnepatyp Lenbens.

Mopens HIeanbHOrO Tasza B MONEKYIAPHO-KHHETHHEGCKOH TEOpPHM: HACTHIIBI Ta3a [BIDKYTCH XaoTHHeCKH H He
B3aHMOICHCTBYIOT IPYT € JAPYIOM.

[azoseie 3akonbl. Ypasnenne Meneneesa—Knaneiipona. Abcomornas Temneparypa (1kana temneparyp Keiabsuna).
3akoH [lankroHa. Mzonponeccel B HIcalkHOM ra3e ¢ TOCTOAHHEIM KOJIHUYeCTROM BelllecTBa. ['padmueckoe
npejcTaBlIeHHe H30MPOLeccoB: H20TepMa, H30Xopa, H3obapa.

CBs3b MeXIY IJaBlIeHHEM H cpefHeil KHHeTHUecKoil >Heprueil MOCTYNATeIbHOIO TeIZIOBOrO IBHKEHHA MOJEKYII
HIICANBHOTO Ta3a (0CHOBHOE YpaBHEHHE MOMEKYTAPHO-KHHETHHECKOH TeOpHH HaeaIbHOTO Tasa).

Ceasb  abcomoTHOM — TeMIEpaTypbl  TEPMOJAHHAMHYCCKOH CHCTEMBbI CO  CpeHEH KHHETHYECKOH 9IHEpruci
[OCTYNATEIBHOIO TeILIOBOr0 JBIKEHHS ef YacTHIL.

TexHnueckHe yeTpoiicTBa H TeXHOIOIHUECKHE TIPOIECCH]: TepMOMeTp, HapoMeTp, NollyueHHe HAHOMATEPHAIIOB.
Hemoncmpanuie.

Monenu ABH:KeHHs YacTHL BelllecTBa.

Monens OpoyHOBCKOTO TBHKEHHA.

Buaeoponuk ¢ 3annceio peankHoro OPOYHOBCKOTO JIBHIKEHHS.

Hudipysua muakocrei.

Monens onsita HlTepHa.

[puTsisKeHne MOTIEKYIL

Mozenn KpHCTATITHYICCKHX PEMIETOK,

Habmoenne W HeeeloBaHie H30IPOLIECCOR.

Vuenuneckuii sxcnepumenm, 1abopamopnsie padomsl, RPAKMUK)M.

Heenenosanue rpolecca YCTAHOBICHHS TEIIOBOIO PaBHOBECH: NpH TennooOMeHe Mexiy ropsidei H XoJoAHoi
BOJIOH.

H3yuenie H30TepMHYECKOTO Mporiecca (PeKOMEHI0BAH0 HCMOIB30BaHHe HPPOBOi TabopaTopHn).

H3y4enne H30XopHOTO Mnpolecca.

Hsyuenne usobapHoro nponecca.

ITpoBepka ypaBHeHHS COCTOAHHS.

Tema 2. Tepmoounamura. Tennoevte maninni.



Tepmomuuamuueckas (T]]) cucrema. 3aganue BHEIMHUX YCIOBHI U TepMoMHaMMUYecKoH cHcTeMbl. BHemmnue n
BHYTpeHHUe napamerTpsl. [lapaMeTpsl TepMOIHHAMMUYECKOI CHCTEMbl KAK cpelHHe 3HAYEeHNUs BeJIHTHH, OIIMCHIBAIOLIHX
e€ cocTOsHHE HA MHKPOCKOTTHIECKOM YPOBHE.

Hynesoe Havano TepMogMHaMHKH. CaMONPOM3BONBHAS Pelakcallus TepMOIAHHAMHYECKOH CHCTEMBI K TEIUIOBOMY
PABHOBECHIO,

Mojens WicanbHOro raza B TepMOJIMHAMMKE — cHCTeMa YpaBHeHMH: ypaBHenne Menjeneepa—Knaneiipona u
BhIpajkeHHe Ul BHYTpeHHel sHepruu. YcloBHS NPHMEHHMOCTH 5TOH MoJeNH: HHM3Kas KOHIEHTpalMs YacTHIL
BBICOKHE TeMnepaTypsl. BripaieHnue 11 BHyTpeHHeil 3HepIHH OJHOATOMHOIO Hea/lbHOTO ra3a.

KpasuncraTiieckne H HecTaTHYECKHE ITPOLIECCHL.

DnemenTapHas padoTa B TepMoaHHaMHuKe. Berancnenne pabots! o rpaduky nporecca na pV-anarpaMme.
Tennonepegadya kak cnocod M3MCHCHHS BHYTPEHHCH 3HCPIHH TepMOIMHAMHYCCKOH cucTeMbl O¢3 coBepIICHHS
paborbl. KoHBeK1Hs, TEMIONPOROHOCTE, H3TYUEHHE,

Komuectro Tennotel. TenmoémkocTs Tela. Y enbHas H MoJsipHas TelIOEMKOCTH BellecTBa. Y paBHeHHe Maiiepa.
VienpHas TelIOTa CrOpaHHA ToOIUMBa. Pacuér KolmdecTBa TeMIOTH! IpH Telulonepenade. [lonarne o amtabarHOM
npoLecce.

[epsriit 3akon TepMmoanHaMuki. BuyTpenuas omeprus. KonwdecTBo TemmoTsl M paboTa Kak Mepbl H3MeHEHHS
BHYTpeHHE#H IHepriH TepMOIHHAMHYECKOH CHCTeMBI.

Bropoii s3akoH TepMOJMHAMMKH Ul PABHOBECHBIX IIPOLECCOB! HEPe3 3a/laHHOC PABHOBECHOC COCTOSHME
TEPMOIMHAMIYECKOH CHCTEMBI IPOXOJIMT e/IMHCTBeHHas ajqnabara. ABcomoTHas Temmeparypa.

Bropofi 3akoH TepMOIHHAMHKH JUIS HepaBHOBECHBIX [IPOIIECCOB: HEBO3MOMHO IepefaTh TelloTy oT Oolee
XOJI0JHOrO Tena k Doee HarpeToMy Oe3 koMneHcaunu (Knaysuyce). HeoGpaTumocTs NpUpOIHEIX IPOLIECCOB.
Mpunuune! geiicteus Termnobix MamuH. KITIT

Makcumansnoe 3nadente KIL. uxa Kapro.

DKOTOTHHECKHE ACTICKThI HCITOJIB30BAHMA TEIUTOBBIX ABHTaTenci. Tenmosoe 3arpasHeHHE OKPYRAIOIEH CPE/bl.
Texnuueckne yerpodcTsa M TEXHOJOIMYECKHME [poLiECchl:  XONOJMIbHUK, KOHJHIMOHEpP, JIM3eIbHBIA M
KapOMoOpaTopHEIl JBUTAaTeNH, NapoBas TYpOMHA, MNONYUCHHE CBEPXHH3KHX TeMIIEpaTyp, YTHIH3ALMA «TEIIOBBIXY
OTXOJ0B ¢ HCIOIb30BaHHEeM TEIUIOBOI0 Hacoca, YTHIN3aluug OHOOpraHuuecKoro TOILIMBA A/ BEIPabOTKY «TeIUIOBO»
H 271eKTPOdHEePrHH.

Hemoncmpayuu.

Hsmenenne temneparyps! npu agnabarHueckoM paciiHpeHnH.

Bosayiuroe oruuso.

CpaBHeHHe y/IelbHEIX TEI0EMKOCTel BellecTB.

CriocoOsI H3MeHeHHA BHYTPeHHEH 3HepriH.

Hcenenopanne agnadaTHOTO [poliecca.

KoMmbioTepHble MOAETH TEIIOBLIX ABUTATENCH.

Vuenuuecxuit yxcnepusienm, nabopamopnsie pabomoi, NPAKIMUKYM.

Hsmepenue yielbHON TEILIOEMKOCTH.

Heenenoranne nponecea 0CThIBaHHA BEIECTBA.

Heenenosanne apabaTHOTO HMpotecea.

HzyucHue B3aHMOCBA3H FHEPTHH MEKMOJICKYIBIPHOTO B3aHMOICHCTBHSA H TEMICPATYPhl KHIICHHS 5KH/IKOCTEI.

Tema 3. Aepecamuvie cocmoanua getjecmea. Mazoavie nepexool.

[MapoobpazoBanne H KonjeHcans. HernapeHne H kuneHne. Y enbHas TenoTa napoodpasoBaHHs.

Hachinienseie 1 HeHachllieHHBIe Mapkl. KadecTBeHHas 3aBHCHMOCTE IUIOTHOCTH W JIaBJICHHs HACBIICHHOTO Iapa oT
TeMIepaTypbl, HX HE3aBHCHMOCTb OT 00bEMa HACKILIEHHOTO Napa. 3aBHCHMOCTE TEMIIEPATYPE! KMIIEHHA OT JaBleHU
B JKHAKOCTH.

Brnaxnocts Bo3ayxa. AGCOMIOTHAA H OTHOCHTENbHAA BIAXKHOCTb.

Teépaoe rTeno. Kpucramimueckue u  amopdsele Tena. AHusorponus cBoiicte  kpuerawios. [lnasnenue wu
KpucTalUTM3aiKa. Y enbHas Tenora ruasienns. Cybuumarins.

Hedopmanun Teépaoro Tena. Pacrsxenne u exarne. Casur. Mogyne HOnra. [penen ynpyrux gedopmarguii.



TennoBoe paciupeHHe KUIKOCTeH W TBEPALIX Ten, 00bEMHOE H NHHEeHOe paclIHupeHHe. AHTAPMOHH3M TeTUIOBBIX
koneQGaHuii yacTUll BelllecTBA KaK IPUYHHA TEIUIOBOTO PacllHpeHHs Tell (Ha KauecTBEeHHOM YPOBHe).

IIpeobpazoanne >HeprHi B (pa3oBBIX Nepexoax.

YpagHenHe TemaoBoro danapca.

[ToepxnoctHoe Harmxkenue. Koadupuupenr nosepxHocTHoro Hatskenwus. Kanmmnsapueie senenns. [lasnenne non
HCKPHBIEHHOM NoBepXHOCTHIO KujKocTH. Dopmyna Jlannaca.

Texnugecke ycrpoiicTBa H TeXHOIOTHYeCKHE TIPOLIECCHI: KHJIKHe KPHCTAIbL, COBPEMEHHbIE MaTepHallbl.
Hemoncmpayuu.

Tennopoe pacuiupenye.

CpoiicTBa HackIIEHHBIX MapoB.

Kunenue. Kunenue nps NOHHKCHHOM [aBJICHHH.

W3mepenne chilbl MOBEPXHOCTHONO HATIKEHUSL.

OMBITE ¢ MBUTEHBIMH TIEHKAMIL.

CmauHBaHHE,

KanunispHsle ApaeHHsA.

Mogenn HeHBIOTOHOBCKOM KHIKOCTH.

CrocoObl H3MepeHHs BIAKHOCTH.

Heenetopanye HarpeBaHHs H IUIABACHUS KPHCTAUTMYECKOIO BEILIECTBA.

Buwbt redopmaruii.

Habmonenne maneix aedopmarui.

Vuenuueckuit yxcnepumenm, rabopamopnsie padomot, npaKnmuKym.

W3yuenue 3akoHOMepHOCTeH HCMapeHus KHIKOCTEH.

H3mepenne yaensHOi TEMIOTH MUIaBICHHA JTbIa.

Hsyuenune cBOHCTB HACHIICHHBIX 1APOB.

Hsmepenue aGeomoTHOMN BIaKHOCTH BO3/lyXa H OLleHKa Macchl [1apoB B ITOMELIEHHH.

H3amepenne koapHIeHTa MOBEPXHOCTHOTO HATSKEHHUA.

Wamepenue moayna KOura.

Hecnenopanue 3aBHCHMOCTH TedopMalli pe3HHOBOIo 00pa3ia oT NPHI0KESHHOI K HeMYy CHIIBL

Pazaen 4. DnexTpoaunamuka.

Tema 1. Dnexkmpuueckoe none.

DilekTpH3aius Teldl W eé nposiBieHHs. Diekrpudeckui 3apsi. [[Ba Buia anexkrpHuecknx 3apsion. lposoanuku,
JUIEKTPUKH W [OMYTIPOBOAHUKH. DIeMEeHTApHBI SNeKTpHUYecKUil 3apsj. 3akoH COXpaHeHHs 3IeKTPHYESCKOro
3apsijia.

Baanmoneiicteue 3apanos. Toveunble 3apaabl. 3akoH Kynona.

Dnextpuieckoe none. Ero geficTBre Ha ameKTpHYECKHe 3aPAIbI.

Hanpskéunoers  2nextpuueckoro mons. [lpoOubii sapan. JIMHMM  HanpsKEHHOCTH  IEKTPHYECKOIO  TOJA.
OHOPOAHOE EKTPHYECKOE 1101,

[MoTeHIMAIBHOCTD MMEKTPOCTATHYECKOTO MOJA. Pa3HocTh NOTEHUHATOB M HanpsxeHue. [loTeHlmansHas sHEprus
3apsijla B slekrTpoctaTideckoM none. [loteruman snektpoctaTndeckoro mons. Ces3h HalpOKEHHOCTH TONS W
Pa3sHOCTH NOTEHIIHANIOB [UIA MIEKTPOCTATHYECKOTO MO (KaK 0JHOPOLHOTO, TaK M HEOJIHOPOIHOI0).

[TpHHUMT CYIEPHNO3HIMH VIEKTPHUECKHX Noeit.

[Mone Toueunoro sapsna. [Tone paBHOMepHO 3apskeHHON cdepsl. lone paBHOMepHO 3apskeHHOro Mo oOBEMY IIapa.
[lone paBHOMepHO 3apsiKeHHOH OecKOHeuHOH mnockoceTd. KapTHHBI NHHHIA HanpsKEHHOCTH ITHX [Moneil H
SKBHIIOTEHIHAIBHBIX [TOBEPXHOCTEH.

[IpoBOAHHEH B DIEKTPOCTATHYECKOM TIONe. Y CIOBHE PABHOBECHS 3apsi/I0B.

JIHANEKTPHKH B DNEKTPOCTATHYECKOM noJie. JuaiekTpHieckas NpoOHHIAeMOCTh BelllecTRa.

KoHeHcarop. DIekTpoéMKOCTh KOHASHCaTOpa. DNEKTPOEMKOCTD IIOCKOr0 KOH/IeHcaTopd.

[MapannensHoe coeannenne koneHcaropos. [TocaegoparensHoe coe/IMHEHHE KOHIGHCATOPOB.

DHeprus 3apaXKeHHOT0 KOHIeHcaTopa.

JpHKeHHe 3apsmeHHOH YacTHIIBL B OHOPOIHOM IEKTPHUECKOM [OJIe.



TexuuueckHe yeTpoicTBa H TEXHOIOTHUECKHE MPOLIECCH: AMEKTPOCKOIL, MeKTPOMET], ANMEKTPocTaTHIecKast 3aluTa,
3a3eMIleHHe 3]eKTponpudopoB, KOHleHcaTopsl, reHepatop Ban ne ['paada.

Hemoncmpayuu.

YeTpoiicTBO H OpHHIMN JeiicTBHA MIeKTPOMETPA.

DNEKTPHUECKOE TI0JIE 3aPsAKEHHBIX 1IaPHKOB,

DIIEKTPHYECKOE NONIE JIBYX 3apSKEHHBIX [UIaCTHH.

Monens snekrpocratiudeckoro redeparopa (Ban ge ['paada).

[IpoBoAHUKH B 3JEKTPHUSCKOM 110,

DreKTpocTaTHIECKAs 3allHTA.

YerpoiicTBo W AeiicTBHe KOHeHCAaTOpa MOCTOAHHO 1 TTepeMeHHOH EMKOCTH.

3aBHCHMOCTDL IEKTPOEMKOCTH IUIOCKOTO KOH/GHCATOpa OT IUVIOIIAAM IUIACTHH, PACCTOSHMA MOKIY HHMH H
JMBIEKTPHYECKOH NPOHUIIAEMOCTH.

DHeprus 3MeKTPHIECcKoTo MOl 3apAKeHHOro KoHeHcaTopa.

3apsKa 1 pa3psika KOHAeHCATOpa Yepes pesHeTop.

y‘fflﬂl'{l’.’(’h'ﬂﬁ '-m('nepu-neum, .fmﬁﬂpamupﬂucpﬂﬁomm, np{mmmc)w.

O1eHKa cHIT B3aHMO/IeHCTBHA 3apAKeHHBIX Tell,

Habmiogenne npespailenis SJHEPrHy 3apKeHHOr0 KOHIGHCATOpA B DHEPIHIO HITYHEHHA CBETOIHOA.

H3syuenue npotekanus TOKA B LENH, cojleprrallieii KoHIeHeaTop.

Pacnpenenenne pasHOCTH MOTEHIHANIOB (HANPAKEHUS) IIPH ITOCIEI0BATENEHOM COS/IHHEHHN KOH/I@HCATOPOB.
Heenenosanne paspsjia KOHACHCATOpa Yepes pe3sHeTop.

Tema 2. Hocmonntstit 21eKmpuieckuit mox.

Cuna Toka. [TocTosHERI TOK.

VYenoBud cylecTBOBaHHA MOCTOAHHOTO dNekTpudeckoro Toka. Metounmkn Toka. Hanpsmikenne U n DJ1C &

3axon Oma 118 y4acTKa LEMH.

DIeKTpPUYECKOe CONPOTHBIEHHE. 3aBHCHMOCTh COMPOTHBIIEHHUS OJJHOPOHOTIO IPOBOHHKA OT €ro JUIHHbI H IUIOIa/1#
HOMNEPEeUHOro ceUeHH. Y IeIbHOS CONPOTHRICHHE BellecTRa.

[MocnenoBarensHoe, NapaielbHOe, CMEIIAHHOE COSAHHEHHE NPOBOJHHKOB. PacuéT pa3iBeTBIEHHBIX IEKTPHUSCKUX
neneil. Ipasmra Kupxroda.

PaboTta anexTpuHeckoro Toka. 3axoH /xoyna-Jlenma.

MormHoeTs 2eKTprUteckoro Toka, TermmoBas MOUIHOCTh, BhIICIAEMas HA pe3HCTOpe.

3JIC u BHYTpeHHee coNpoTHBIeHHe HCTOYHMKA Toka. 3akoH Oma Julst NONHOH (3aMKHYTOH) 2JIeKTpHYECKOH LelH.
MormHoceTs HeTouHHKa Toka. KopoTkoe 3aMbikaHHe.

KoHaeHcatop B [elH MOCTOAHHOTO TOKA.

TexuuveckHe yeTpoilcTBa H TeXHOIOIHYeCKHe IPOLecchl: aMIepMeTp, BOIbTMETp, peocTaT, CUETUHK /IeKTpHYeckoi
DHEPTHH.

Hemoncmpanun.

Hsmepenne cuilbl TOKa M HalIpsKEHUS.

Heenenoate 3aBHCHMOCTH CHITBI TOKA OT HaNpsUKeHHs JUTS PE3UCTOPA, TaMIThl HaKaTHBaHHUA H CBETOIHO/IA.
3aBHCHMOCTh COIPOTHBICHHA [IIMHPHYIECKHX TPOBOJAHHKOB OT [JIHHBI, IUIONIAJH TOMEPevyHOro ceueHus o
Mmarepuana,

HecneioBanye 3aBHCHMOCTH CHITBI TOKA OT CONPOTHBIIEHHMS TP [TOCTOSHHOM HATPSAKEHUM.

[Mpavoe m3mepenne 3/1C. KopoTkoe 3aMbIkaHHe FalbBAaHHYECKOTO HlIeMEHTa H olleHKa BHYTPEHHETO CONPOTHBIICHIA.
CriocoObl coelMHeHHs HCTOYHHKOB ToKa, /1C Datapei.

Hcenenopanue pasHOCTH MOTEHUHAIOB MEXIY [MOIHOCAMI HCTOMHUKA TOKA OT CHIIBI TOKA B LISIH.

Vyenuueckuii sxcnepumenm, 1abopamopHbie pabomuot, NPaKntuxym.

Hcenenopanne cMelllaHHOroO COeIHHEHHA PE3HCTOPOB.

H3smepenne yieIbHOIO CONPOTHBICHHS IPOBOJHHKOB.

Heenenopanme 3aBHCHMOCTH CHIIBI TOKA OT HANPSGKEHHS IS J1aMIIbl HAKaJHBaHHS.

VYpennueHue Npefenia H3MepeHHS aMIiepMeTpa (BOIbTMETpa).

Wamepenue IJIC 1 BHYTpPEHHET 0 CONPOTHRIIEHHS HCTOUHUKA TOKA.



Heenenosanue 3asucumocti 3J]C ranbBaHHUECKOT0 AlleMeHTa 0T BpeMEeHH MPH KOPOTKOM 3aMBIKaHHH.
Heenenopanue pazHOCTH MOTEHUHAIOB MY OIHCAMI HCTOUHUKA TOKA OT CHIIBI TOKA B LIeIIH.

Wcenenopanne 3aBHCHMOCTH MOJE3HOH MOITHOCTH HCTOYHHKA TOKA OT CHIIBI TOKA,

Tema 3. Toxku & paznnunpix cpedax.

DneKkTpHuecKas IPOBOMMOCTD PA3IHYHBIX BEIIECTB. DNEKTPOHHAS NPOBOJIHMOCTE TBEPIBIX META/UIOB. 3aBHCHMOCTE
CONPOTHBICHHS METAUIOB OT TeMiepaTypbl. CBEPXNPOBOAMMOCTS.

DnekTpHdeckiii Tok B BakyyMe. CBolicTBa 3IeKTPOHHBIX TYYKOB.

[Nonynpoeonuuky. CobcTBeHHas M IpUMecHas IPOBOAHMOCTE NOIYNpoBoAHHMKOB. CBoilcTBa p-n-nepexoja.
[MomynpoBoAHHKOBLIE IPHOOPHI.

DnekTpudeckii TOK B JMeKTpomHTax. DNeKTpolWTHHeckas AHccornHanusa. OnexTponms. 3axonsr Qapages 1mia
ANEKTPOJIH3a.

HJIEK'IPH‘iECKHi“I TOK B rasax. CaMDC'I'('JSI'I'CJIbeIﬁ H HECHMGCT(}H'I'EJIthIFI pa:apsul_ Pi’i.’iJIH'—IHI-.Et: THITBI CAMOCTOATENBHOIO
paspaga. Momums. [Tnasma.

Texuudeckde yeTpoHceTBa H NpaKTHUeCKoe INPHMEHEHMeE: Ta3opaspsiHble JIaMIBl, 3]eKTPOHHO-Ty4eBas TpyOKa,
NOJIYIPOBOJHHKOBEIE NpUOOPEI: MO, TpaH3HCTOP, (OTOMHOA, CBETOAMOM, ralbBaHHKa, padHHHPOBAHHE MeIH,
BBITLTABKA AMIOMHUHIA, MIEKTPOHHAT MHKPOCKOITHAL.

Hemoncmpayuu.

3aBHCHMOCTE CONPOTHBIICHHA METAIIOB OT TeMIIEpaTypsL

ITpoBoaHMOCTH 2JIEKTPOJIHTOB.

3akoHRI nekTponnza dapajes.

Hckpopoii pa3psaa 1 IpOBOAUMOCTb BO3YXA.

CpaBHeHHe TIPOBOIMUMOCTH METANIOB M MOTYTIPOBOIHHKOB.

OAHOCTOPOHHSS IPOBOAMMOCTE AHOA.

Yuenuuecxuit yxcnepumenm, nabopamopnsie pabomsi, NPAKMUKYM.

Habmonienne snekrponusa.

H3amepeHne 3apsia oHOBAJICHTHOTO HOHA.

Heenenopanue 3aBHCHMOCTH CONPOTHBICHNS TEPMOPE3UCTOPA OT TeMIePaTyphbl.

CHATHe BOILT-aMIIePHOH XapaKkTepHcTHKH IHOA.

Du3nuecKuii NPAKTHKYM,

CriocoOsl H3MepeHus (PH3HHECKHX BEIHYHH € HCMOIB30BAHNEM aHATOTOBRIX H HH(POBBIX M3MEPHTEIBHBIX MPHOOPOB
U KOMIILIOTEPHBIX IATYHKOBBIX CHCTEM. ABCONIOTHBIE H OTHOCHTEJBLHBIE NOIPELIHOCTH M3MepeHHil (pusHyecKkux
BenurH. OueHka TpaHHIl MOTrPeLIHOCTEH.

[poBenenne KOCBEHHRIX H3MePEHMH, HeeleJoBaHUH 3aBUCHMOCTeH (H3HUECKUX BeJIHUHH, NpoBepKa MpeloKeHHBIX
runores (Belbop u3 padoT, ONHMCAHHBIX B TeMaTHUeCKHX pa3fiellaX «YUeHHYecKHil SKcllepHMeHT, TadopaTopHble
padoTBI, IPaKTHKYM»).

MesknpeamerHbie CBI3H,

Hsyuenne kypea ¢usHkd yraydnaénuoro yposuss B 10 kiacce ocywlecTBisercs ¢ Y4ETOM COICP/KATEIbHBIX
MERIPEAMETHBIX CBA3eH ¢ KypcaMH MaTeMaTHKH, OHOMOTHH, XHMHH, reorpadiiH H TEXHOIOTHH.

Mescnpedsemusie nouamun, ceazanubie ¢ U3PHeHHeM Memodos HAYYHO20 NOZHAHUA: SBICHHE, HaydHbIH (akT,
runotesa, puzHYecKas BCIMYHHA, 3aKOH, TCOPHS, HabMOACHHE, YKCTICPHMEHT, MOICIMPOBAHHE, MOJCIb, H3MEPCHHIE,
MOIPEIHOCTH U3MEPEH Ui, H3MepHTEIbHBIE IPUGOPEL, IMdpoBas Tabopatopus.

Muamentamura: pentenne cuereMsl ypasHeHuil. JInneiinas dynkims, napabona, runepdona, HX rpaHkd 1 cBolicTsa.
TpuronoMerpydeckie GYHKLUHH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHICHC, OCHOBHOE TPHIOHOMETPHYECKOS TOKIECTBO.
BekToph!l H HX NPOSKIHH Ha OCH KOOPIHHAT, CIIOMKEHHE BEKTOPOB.

Buonezusn: mexannmdeckoe NBHIKCHHE B JKHBOH mnpuposye, mudy3us, ocMoe, TenaooOMeH KHBBIX OpTaAHH3MOB,
TEIJIOBOE 3arpA3HEHHE OKPY/KAIOeH cpe/ibl, YTHIM3AIHA OHOOPraHHYeCKOro TOIIHEA /U1 BEIPADOTKH «TeNIOBOH» H
EKTPOYHEPIHH, TOBEPXHOCTHOE HATHKECHIC H KANWUIPHBIC ABJICHHA B IPHPOJLE, HICKTPHYCCKUE ABICHHS B JKHBOH
MpHpojie.



Xumuna: JUCKpETHOE CTPOCHHE BENECTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJb BellecTBa, MONApHas Macca,
HOIIYUeHHe HAHOMATEPHAIOB, TEIIIOBBIE CBOWCTBA TBEPIABIX Tell, KHAKOCTEH M Ta30B, KHAAKHE KPHCTAIUIBL,
AMEKTPHYIECKHE CBOMCTBA METATIIOB, YNeKTPONUTHYECKAA JUCCOIIHAITHS, TAThBAHHUKA, HTEKTPOHHAS MHKPOCKOIHS.
Teozpaghun: BraxuocTh BO3YXA, BETPHI, 6apoMeTp, TEPMOMETD.

Texpnonozun: npeobpaszoBaHue BIKCHHH C HCIOIB30BAHMEM MCXAHH3MOB, YUET CYX0ro H JKHIKOTO TPCHHS B
TeXHHKe, CTATHYECKHE KOHCTPYKIHH (KPOHIUTEHH, peluérdaThie KOHCTPYKIMH), HCIIOJIB30BAHHE 3aKOHOR COXPaHeHH
MeXaHHKH B TeXHHKe (THpOCKOIL, BOJOMET H APYTHe), ABUTaTelb BHYTPEHHETO CropaHus, mapoBas TypOHHa, OBITOBOI
XOIIOJHIBHHK, KOBIHLIHOHEp, TeXHOIOTHH [IOIYIeHHS COBPEMEHHEIX MaTepHAalIOB, B TOM YHC/le HAHOMATEPHAIIOB, H
HAHOTEXHOMIOTHH, OJ/IEeKTPOCTATHYECKAs 3alIHTA, 3a3eMJIeHHe JIeKTPOTpPHOOPOB, Ta3opaspAlHBIE  JTAMIIBL,
MONYTIPOBOTHHKOBEIE TPHOOPEI, TATbBAHHKA.

11 KJIACC

Paszmex 4. DnexTpoanHAMHAKA.

Tema 4. Mazrnumuoe none.

BszaumMoaeicTBHE NOCTOAHHBIX MATHHTOB W NPOBOJHHKOB ¢ TOKOM. MarnntHoe none. Bekrop MariuTHON HHAYKILIHH.
[puHumn cyneprnosHuyuu MardHTHBIX noseil. JIMHHH MarHHTHOA HHIYKLUHH.

MarnuTHOE TIoNe NPOBOIHHKA ¢ TOKOM (MIPAMOTO MPOBOHHKE, KATYIIKH H KPYToBOTo BHTKa). ONBIT DpeTeia.

Cuna Amrepa, e€ HanpaBplIeHHEe H MOIYIb.

Cuna JlopeHua, e€ HampaBleHHe M MoIyib. JIpHkeHHe 3apsikeHHOI UacTHUBEI B OJHOPOJHOM MarHHTHOM IOJe.
Pabota cunnr Jlopeniia.

MaruuTtHoe nose B BetiecTse. @eppoMarHeTHKH, Napa- i AHaMarHeTHKH.

TexHudgecKHEe YCTPONCTBA M TEXHOJOTHUECKHE TIPOIICCCHI: NPHMEHEHHE TIOCTOSHHBIX MAarHHTOB, BICKTPOMATHHTOR,
TecTep-MyJIbTHMETP, NEKTPO/IBHIaTellb Skobu, YCKOpHUTEIH 3JIEMEHTapHbIX YacTHIL

Hemoncmpauuun.

Kapruna muH#uil MHHIYKIHH MATHHTHOTO IT0JIA TIOJIOCOBOTO H TIOJAKOBOOOPA3ZHOTO MOCTOAHHBIX MATHHTOB.

Kapruna muEHii MarHuTHOH WHIYKUMH NONA JUTHHHOTO NPAMOIO MPOBOJAHHKA M 3aMKHYTOTO KOJIBLUEBOTO
MPOBOIHHKA, KATYIIKH C TOKOM.

BzaumozeiicTBie IBYX NPOBOJHHKOB € TOKOM.

Cuna Amrepa.

HeticTere cunbl JlopeHila Ha HOHBI 31EKTPOJIHTA.

Habmiogenne ABmKenns MyHuKa MEeKTPOHOB B MATHUTHOM TIOJE.

[puruun geficTBIS AMEKTPOH3MEPHTENBHOTO NIPHOOPa MarHATOATEKTPHYECKOH CHCTEMBI.

Vuenuueckuii sxcnepumenm, nabopamopnoie padomol, NPAKMUKPM.

HeenenoBaHye MAHHTHOTO MO TOCTOAHHBIX MarHHTOB.

WcenegoBanue cBoiicTB eppoMarHeTHKOB.

Hcenenopanue AeiicTBHA MOCTOAHHOIO MarHUTA HA PAMKY ¢ TOKOM.

W3mepenue cumst AMmepa.

H3yueHne 3aBHCHMOCTH CHIIBI AMITCpa OT CHIIBI TOKA,

OnpejtesieHne MarHHTHOR HHAYKIMH Ha OCHOBE H3MEpEHMs CHIIbl AMIepa.

Tema 5. Jnexmpomaznumuas UHOYKHUA.

Senenne snexrpomarauTHoll  HHAYKUMH. [lorok Bekrtopa MarauTHOH wHaykiun, JC  wHayknue.  3akoH
eKTpoMarHUTHOMH unaykuuy @apanes. Buxperoe snexrpuveckoe nomne. Tokn @yko.

DJC MHIYKIHH B MPOBOAHHKE, ABIKYIIEMCS B OHOPOIHOM MarHHTHOM ToJe.

Ilpasuno Jlenna.

HunykrueHocte.  KaTyllka WHAYKTHBHOCTH B LENH  IocTosHHOrO Toka. flenenue camounaykumw. 3JIC
caMOHHIYKITHH.

DHeprus MArHHTHOTO TIOJIS KATYIIKH ¢ TOKOM.

DMeKTPOMATHUTHOE TI0JIE.

TexunveckHe ycTpoiicTBa M TeXHOJIOTHUECKHE TIPOIECCH: NHIYKIHOHHAA Mevb, CONeHON, 3aliHTa OT JNeKTPH3AIHN
Tes MpH ABHKEHHH B MATHATHOM Mo/Ie 3eMIIH.



Hemorncmpanun.

HabnroneHue sipjieHHs 31eKTPOMarHHTHOH HHIYKIIHH,

HcenenoBanme 3apHcuMocTd 2/IC HHAYKITHH OT CKOPOCTH H3MeHeHHs MarHHTHOTO TIOTOKA.

Ipaguno Jlenna.

[lagenne Marnura B anfOMHHEHEBOH (MeaHOH) TpyDe.

SIBneHne CAMOUHIYKILHH,

Heenenosanne 3apucumoct 3/C caMONHEIYKIHH OT CKOPOCTH H3MeHeHHA CHITbI TOKa B TIETIH.

Vuenuweckuit yxcnepumenm, nadopamopusie pabomui, NPAKMUKYM.

WccnenoBadne ABMeHUA MNIGKTPOMArHUTHOH HHAYKIIHH.

Omnpenenenne HHAYKITHA BUXPEBOT0 MATHHTHOTO TIONA.

Heenenopanne sBIeHHA caMOMHIYKITHH.

CBopka MojIeIH MEKTPOMArHHTHOTO IeHEpaTopa.

Paznen 5. KoneGanusa u BOJIHBL.

Tema 1. Mexanuueckue Koiebanusn.

KomnebarensHan cucrema. Coboauble KonebaHHA.

Fapmonnveckne konebanmsa. Kunematnueckoe M JMHaMHYecKoe oINMHcaHne. JHepreTHYecKOoe OMNHCcaHHe (3aKoH
COXpaHeHHs MeXaHW4ecKOH oHepruu). BriBog THHAMHYECKOro ONWCAHHA TapMOHHYecKHX Kodebanwii w3 HX
HYHEPrETHUECKOIO U KHHEMATHYECKOTO OITHCAaHHSL.

AmuaTyaa | dasa konebanuil. CBA3L aMINTATYIB KoJleDaHHH HCXOIHON BEIHYHMHBI ¢ aMIUTHTYAaMH Konebanuil eé
CKOPOCTH H YCKOPCHHSL.

Tlepson u uactota woneGanmii. Ilepuon maneix cBOOOJHBIX KonedDaHMil MaTemaTHueckoro masTHHKa. Ilepuon
cBO0OIHBIX KoneGanuii MpyKHHHOTO MAasTHHKA.

IlonsTne o 3aTyxatommx konedanuax. BemHymkzaennsie konebamud. Pezomanc. Peszonamchas kpuBad. Brnnamnme
3aTyXaHHs Ha BHJ PC30HAHCHOH KpHBOH. ABTOKONeOaHHs.

Texnuueckde yerpoHcTBa H TEXHOJIOIHYECKHE MPOLECCH: METPOHOM, Yachkl, Kadelld, My3blKallbHble HHCTPYMEHTBI,
ceficmorpads.

Hemoncmparuu.

3annck KonedaTebHOro ABHEHHI.

Habmonenne He3aBHCHMOCTH TIEPHOMA MaTsIX koneGanuii rpys3a Ha HUTH OT aMITHTYIGI.

Heenenopanne saTyxamonmx koneSaHHii H 3aBHCHMOCTH MEpHO/Ia cBOOOIHBIX KOIeOaHHI OT CONPOTHRICHHS.
Heenepopanne konebaHuil rpysa Ha MaccHBHOI NpYXKHHE ¢ 1enblo opMUpoBaHus HpeicTaBleHnii 06 uiealbHo
MOJIe NPYKUHHOTO MasTHHKA.

3aKoH coXpaHeHHs YHEPTHH MPH KoNebaHUAX Tpy3a Ha MpYKHUHE.

WecnenoBanue BbIHYKISHHBIX KONeOaHHH.

Habmonenne pesonanca.

Vuenuuecxuit yxcnepusienm, nabopamopusie pabomesi, NPAKMUKYM.

H3mepenne neprojia cBoBOIHBIX KOJIeOaHHH HITAHOIO H NPY;KHHHOIO MasTHHKOB.

W3yueHHe 3aK0HOB JIBHKSHHA Tela B X0/Ie KoJiedaHHil Ha YITPYToM MojIBece.

W3ydeHne TBHAKEHUS HHTSHOTO MasgTHUKA.

[IpeobpazoBanne SHEPIUA B IPYKHHHOM MasTHHKE.

Hecneosanme yopIBAHM aMILTHTY/Ib 33T YXaOMMX KolleGaHHi.

Wecnenosanue BLIHYK/IEHHBIX KOJIeOaHHIL

Tema 2. Dnexkmponaziumunle Kotedanus.

KonebGarenbhblii koHTyp. CBOOOIHBIE 37IeKTpOMArHWTHBIE KoneDaHHA B HIealbHOM KoleDaTenbHOM KOHTYpE.
@opmyna Tomcona. CBA3b aMIUTHTYIBI 3apsa KOHAEHCATOPa ¢ aMITTHTYI0H CHJIBI TOKA B KomlebaTeabHOM KOHTYPE.
3aKoH coxpaHeHHs PHEPriH B HIealbHOM KonebaTelnhHoM KOHTYpe.

3aryxaouHe 21EKTPOMAHUTHIC KoleOaHus. BhIHYKISHHbBIE DICKTPOMArHHTHBIC KoJlcOaHmst.

[MTepemennpiii Tok. MoiltHocTh NepeMeHHOro ToKa. AMIUIMTY/HOe W JIeHCTBYIOIlee 3HadyeHHe CHIBI TOKa M
HAIPKEHHA [IPH pa3nHIHOH (PopMe 3aBHCHMOCTH [IepeMEHHOI0 TOKa 0T BpeMeHH.



CuHyconTalbHEIT MepeMeHHBIl Tok. Pesnerop, KOHIEHeATOp M KATYIIKA HHAYKTHBHOCTH B 1I€TIH CHHYCOMJANBHOTO
nepeMeHHOro Toka. PezoHaHc Tokop. PezoHaHe HanpsheHUIL

WneansHuiii tpancdopmatop. [Ipon3ronacTeo, nepenava u notpediaeHHe MEKTPHMECKOH IHEPTHH.

DKONOrHYeCKHE PHCKH [pH NPOHM3BOACTBE 2MeKTpodHeprud. KynbTypa HCTIONB30BaHHA 2IEKTPOIHEPTHH B
HOBCEIHEBHOH HKH3HH.

TexHudeckne yerpoiicTBa M TEXHOIOIHYECKHE TPOLECCH: DJIEKTPHUYECKHA 3BOHOK. I'eéHeparTop NEePeMEeHHOro TOKa,
THHHH 3]IeKTpolepeiad.

Hemoncmpayuu.

CBoDopHEIE /IeKTPOMarHUTHEIE KoJleOaHH.

3aBHCHMOCTE YacTOTEI CBODOIHBIX KoNebanuil 0T MHAYKTHBHOCTH H éMKOCTH KOHTYpa.

OcHWUIOrpaMMBl 3IeKTPOMATHHTHEIX KoTebaHuii.

eHeparop HezaTyXaloUNMX EKTPOMAIHHTHBIX KoJleDaHmi.

Mo/ienb 3MeKTpoMarHHTHOTO TeHepaTopa.

Beiny#(IeHEbIe CHHYCOHTANbHBIE KOTeOaHI.

Pesncrop, KaTyliKka HHIYKTHBHOCTH H KOHAEHCATOP B LENH ePEeMEeHHOTO TOKa.

Pe3onanc npw mocneq0BaTeTBHOM COSIHHEHIH Pe3UCTOpa, KaTYIIKH HHIYKTHBHOCTH H KOH/IeHCATOpA.

YCTpolcTBO W IPHHIMI JIEHCTBHA TpaHc(popMaTopa.

Mojtens AMHUH 3/ICKTpolIEpe1aUu.

Vuenuneckuii yxcnepumenm, 1abopamopuoie padomsi, RPAKMUKPM.

Wayuenue TpanchopmaTopa.

Hcenenopanue nepeMeHHOr0 TOKA Uepes MocleI0BaTellbHO coeIHHEHHBIE KOHEHCATop, KaTYIIKY H PE3UCTOP.
Habmiogenne aneKTpoMarHHTHOTO pe3oHaHca.

Hccnenopanne paboThl HCTOYHHKOE CBETA B TIEMH MEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 3ACKMPOMAZHIUNHBIC GO/IHDBI.

Mexannveckie BONHBL, YcIoOBHA HX pacripocrpadHenus. [lorepednbie M npojolbHble Bonubl. Ilepuoj, ckopocts
pacnpocTpaHeHHs M JUIHHa BodHEL CBolicTBa MeXaHHUECKHX BOIH: OTpaKeHHe, NpeloMiIcHHe, HHTepdepeHIHs H
TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBoe 3arpasHenue oKpyKaioneit cpeast.

DNEKTPOMATHUTHBIC BOJHBL YCIOBHH M3TYYCHHMS ICKTPOMATHHUTHBIX BOJMH. B3aumnas opHeHTanms BEKTOPOB B
AJIEKTPOMArHHTHO# BollHe.

CBoHCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHe, NpelloMIIeHHe, TOIApH3alia, HHTephepeHINs U JHdpakiis.

[Ikana 5TeKTpoMarHHTHBIX BOMH. [IpuMeHeHHe 3MeKTPOMATHHTHLIX BOJH B TEXHUKE H OBITY.

[IpuHUKOE! pagHOCBA3H U TeleBUAeHH. Pagnonokaini.

DNEeKTPOMATHHTHOE 3arPA3HEeHHe OKPYAKAIONICH Cpebl.

TexnudeckHe ycTpoicTBa M NPAKTHYECKOE MPUMEHEHHE: MY3BIKaJbHBIE MHCTPYMEHTBHI, pajap, pajHonpHEMHHK,
TeAEeBU30p, aHTeHHa, Teetod, CBY-neun, yasTpassykosas JHarHOCTHKA B TEXHHKE H MEIAHLHHE.

Hemoncmpanuu,

OGpazoBaHHe U paclipocTpaHeHHe MONEPeYHEIX H IPOIOIBHEIX BOIH.

KoneGmionieecs Te10 Kak HCTOMHHK 3BYKA,

34aBHCHMOCTD JUTHHBI BOJIHBI OT YACTOTHI Ko/leGaHui.

Habmopenne oTpaxkeHHA U TPeIoMIICHHS MeXaHHYeCKHX BOJH.

Habmoaenne nHTepdepeHiny 1 AndpakAd MeXaHHYecKHX BOJIH,

AxycTHYeCKHI1 pe30oHaHC.

CBoiicTBa yIBTpPa3BYKa H €ro NpHMeHEeHHe.

Habmogenue cBA3H rPOMKOCTH 3BYKA H BRICOTEI TOHA C AMIUIHTY/A0H H 4aCTOTOH KoneDaHHii.

Heeneiopanme  cBoifeTB  ICKTPOMArHHTHBIX  BOJIH:  OTP@KCHHME, NPENOMICHHE, NONgpH3alns, Judpakims,
HHTEppEPEHIIHA.

OO6napy#xeHHe HHPaKpacHOTO U YIbTpa(HONETOBOTO HIyUeHHHA.

Vuenuueckuii sxcnepumenm, 1adopamopnsie padomoi, nPaKmuKcym.



W3yuenne napaMeTpoB 3BYKOBOI BOJTHEL

W3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOIIH B 3aMKHYTOM [IPOCTPAHCTRE.

Tema 4. Onmuxa.

[pamomaneiinoe pacnpocTpaHeHHue cBeTa B oaHopoanoil cpene. JIyy ceera. ToueuHblii HCTOUHHK CBeTa.

Otpaskenue ceera. 3aKoHb oTpakenns ceera. [loctpoenne n3obpaxennii B ninockoM sepkane. Chepuucckne seprana.
[Mpenomienne cBera. 3akoHbl IpelOMICHHA cBeta. ADCOMOTHBIH nNokasareib npenomicHus. OTHOCHTENILHBIR
NokasaTellb NpelomieHns. [locTosHCTBO dacTOTBl CBeTa W COOTHOIIEHHe JUIMH BOIH TIpH  THepexoje
MOHOXPOMATHUECKOIO CBeTa uepes FpaHHuLy pasjera ABYX ONTHUSCKHX cpel.

Xon my4eii B npusme. Jlucnepcus cBeta. CnokHEIH cocTas Oenoro ceeta. 1[Ber.

[Monnoe BHyTpennee oTpamenue. [Ipe1ensHEI YTon NOTHOTO BHYTPEHHETO OTPAKEHH.

Cobuparongie u paccenBaioliie muH3bl. Tonkag nuaza. QokycHOe pacCTOSHHE M ONTHYECKas CHIA TOHKOIl JIHH3BI.
3apHcHMOCTL (DOKYCHOI'O paccTOSHMA TOHKOI cdepHueckod JTHH3bI 0T €€ reoMeTpHH H OTHOCHTE/ILHOIO MoKasarTes
HpeToMIeHHS.

@opmyna TOHKOH THH3EL YBelHdeHHEe, JaBaeMoe THH30H.

Xoa myva, npolteaniero JINH3Y N0 NPOH3BOIBHBIM YIJI0M K € raBHol onTH4eckoii ocH. [locTpoenne u3obpameHui
TOYKH H OTpe3ka MpAMoii B coDMpalolIuX | pacceHBalONIUX JTHH3aX H HX CHCTEMaXx.

Onruyeckure npuboper. Pazpemaionias cnocobHocTs. ['1a3 Kak onTHYeckas cHeTeMa.

[peiens IpUMEHHMOCTH FEOMETPHUECKOM OIITHKH.

Bonnosas ontuka. Harepdepennums csera, KorepeHTHBIe HCTOUHMKH. YenoBHA HabImOeHHA MaKCHMYMOB H
MHHHMYMOB B HHTepepeHINOHHOH KapTHHE OT JBYX KOIepeHTHBIX MCTOUHHKOB. IlpHMepbl KlaccHUECKHX
HHTepdepeHIIHOHHBIX CXeM.

Hudpakums ceeta. [dudpakuwonnas peméTtka. Ycnopwe HaOMIOAeHHA TIABHBIX MaKCHMYMOB TIPH TIAJeHHH
MOHOXPOMAaTHYECKOTO CBETA Ha JH(PPaKIHOHHYIO PEIETKY.

[Monspusaima ceera.

Texnuyeckue yerpoiicTsa M TEXHOJOIHYECKHE [POLECCHI: OYKM, JIyNa, [epuckoll, QoTtoannapar, MHKPOCKOI,
NPOCKIIHOHHEIIT aNmapar., MPOCcBeTICHIE ONTHKH, BOTOKOHHAS ONTHKE, JU(PaKLHOHHAS PEIIETKA.
Hemoncmpanuu.

3aKoHbI OTpaKeHH CBeTa.

Heenenopanne mpemoMIeHHA CBETA.

Habmogenne nomHoro BuyTpeHnero otpaskenns. Monens cretoBona.
Heeneopanne X0/1a CBETOBBIX NYYKOR Hepes ILIOCKONAPALIENLHYIO IIACTHHY H ITPHIMY.
Heenenosanne cpoiicTs H300pakeHUil B JIHH3AX.

Moieny MEKpOCKOTa, TellecKora.

Habmonenne nutepdepeHIHH cBeTa.

Habmonenne IBETOB TOHKHUX MIEHOK.

Habmogenue qudpaximy ceera.

Hsyuenne 1udpakuMoHHON PEILETKH.

Habmoaenne audpakiiHOHHOTO CIIEKTpPa.

Habmonenne qucnepenn ceera.

Habarogenne momspusaniy ceera.

[MpumeneHne noJsSpPoOHIOB JUIS M3YUEHHS MEXaHHYECCKHX HAITPSKEHH .
Vuenuneckuii sxcnepumenm, rabopamopnsie pagomsi, RPAKmuKyM.
H3mepenne nokasarells NpeXoMICHAA CTEKIIA.

Hcenenopanne 3aBHCHMOCTH (OKYCHOTO paccTOAHMA OT BELIECTBA (Ha IIPHMepe KHIKHUX JTHH3).
H3mepenne hoKyCHOTo PaccTOSHHS PACCeMBAIOTIIMX JIHH3.

[Noayuenre H300paKeHHd B cCHCTEME H3 [IOCKOTO 3epKaia W JTHH3bL
[Moayuenue n306pakeHns B cHCTEME W3 JIBYX JIHH?3.

KonetpyrpoBatHe TeJleCKOMUYECKHX CHCTEM.

Habmonenne qudpakiny, HATEpdEpeHIMA H IOJSIPH3ALHA CBeTa.
W3yueHne NoNSpH3aLHKE CBETA, OTPAXKEHHOIO OT OBEPXHOCTH JUITEKTPHKA.



Wzyuenne untepdepeHImH azepHOTo HATYUeHHS Ha IBYX IIeIsX.

Habnronenune micnepcuu.

Habmonenne u HeenenoBanne MTH(PAKIIHOHHOTO CHIEKTPA.

W3mepenuHe 1IHHBL CBETOBOIH BOIHBI.

IToxyuenne enexrpa H3TyHEHHs CBETOANO/A IPH IOMOLIH AH(PaKIHOHHOH PemETKH.

Pazxen 6. OcHOBBI CHIENHANBHOIN TEOPHH 0THOCHTEIBHOCTH.

['paHUIIB TPUMEHAMOCTH KlaccHIeckoi MexaHHKH. [locTynaTsl cieliHanbHOH TeopHH 0THOCHTENIBHOCTH.
[IpocrpaneTBeHHO-BpeMeHHOH uHTepBal. [lpeoOpazosanus Jlopenua. YcnoBHe npHUMHHOCTH. OTHOCHTEILHOCTE
OTHOBPeMEHHOCTH. 3amefilieHie BpeMeHH 1 COKpallleHHe IHHEL.

DHeprug H HMITYJIbC PETATHBHCTCKOI HacTHIIBL.

CBsA3b Macchl ¢ SHEprueii 1 HMIYIbCOM PeJIITHBHCTCKOM YaCTHUBL. JHEPIHS NOKO.

TexHuyeckue yerpoHcTBA M TEXHONOMHYECKHE [IPOLECCHI: CIYTHHKOBBIE NPHEMHHKH, YCKOPHTEIH 3apsaKeHHBIX
JACTHIL.

YueHHYeCKHH 3KCIIepHMEeHT, TabopaTopHble paboTEl, NPaKTHEYM.

OnpeneneHne MMIYIbCA M YHEPIMH PEIATHBHCTCKHX HacTHll (o dororpadaM TpekoB 3aps:KeHHbIX HacTHI[ B
MarHHTHOM IT0JIe).

Pazaen 7. KpanToBan duzuka.

Tema 1. Kopnyckyaapuo-661H0601 Oyainim.

PaBroBecHoe TemmoBoe H3MydeHHe (M3nydeHre abcomoTHO YépHoro Tena). 3akoH cMernenns Buna. ['nmnotesa [Tnanka
0 KBAHTAX.

DoTOHBL. DHEPrUd U HMITYIILC (POTOHA.

@otoadpert. Ompiter A. I'. Ctonetora. 3akons! Gotoadipexta. Ypasaenne Diinmreiina 1is otoadexra. «Kpacuas
rpanmia» GoroapdexTa.

Iasnenne ceera (B YACTHOCTH, JABJICHHE cBeTa Ha aOCOMOTHO MOTIOHIAIONIYI0 H a0COMFOTHO OTPaKaromyio
nosepxHocts). Oneitet [1. H. MeGenesa.

Bonnosele cpoiictsa yacTHil. Bonnel ge bpofing. JQnuaa sonner ae Bpoiing u pasMepsl obmacTn JoKaausalHH
IBKyHeiicsa uactuel. KopnyckynsapHo-BolHOBOIH qyanniM. J{udpakiiug 3neKTpoHOB Ha KpUcTalIax.

Crneunduka H3MepeHHil B MUKpoMupe. CooTHONIEHH HeonpeaenéHuocTeil I eiizendepra.

Texnndeckue ycTpoicTBa W TEXHOTOTHIECKHE MPOIECCH: CHEKTPOMETp, (oToIEMeHT, (POTOAaTIHK, TYHHETHHBII
MHKPOCKOII, COJTHeqHas Oatapes, CBETOANO/.

Hemoncmpanuun.

doroadipert Ha yeTaHOBKE ¢ UHKOBOH ITaCTHHOM.

HccnenoBanne 3akoHOB BHelTHero (oToadierTa.

Hcenenopanye 3aBHCHMOCTH CONPOTHBIACHHSA OIYIIPOBOLIHHKOB OT OCBEIIEHHOCTH.

CBetomHon.

Couneynas Gatapes.

Vuenuueckuii yxcnepumenm, radbopamopnoie padomsl, NPAKIMUKYM.

Hecnenoranne oTopesncTopa.

Wamepenne nocrosHuoll [Inanka Ha ocHoBe HeeneqoaHus (otosgdexra.

Hecnegopanne 3aBHCHMOCTH CHITEI TOKA YEPE3 CBETOHO OT HANPSKCHUL.

Tema 2, @Guzura amoma.

OmBITEL 10 HecleloBaHHIo cTpoeHus aroma. [Inaneraphas Mofens atoMa Pesepdopa.

[ocrynatet bopa. M3nyuenne n noriomes#ne GOTOHOB MIpH MepexXo/ie aATOMa ¢ OHOTO YPOBHA IHEpPTHH Ha JApYTOil.
Buaet cnexktpoB. CrieKTp ypoBHei SHepriH aToMa BOI0poa.

CrnoHTanHoe ¥ BRIHYKISHHOE H3mydeHHe cBeta. Jlazep.

TexHu4eckHe yeTpolcTBa H TeXHOJIOIHYECKHE MMPOIECCHl: CNeKTpaibHEIA aHaiM3 (CIeKTpPOCKoll), Jda3ep, KBaHTOBBII
KOMITBIOTED.

Hemoncmpayuu.

Monens oneira Pesepdopaa.

Habmonenne nuHeluaTwIX ClIEKTPOB.



VerpoticTro u feifcTBHe cUETIMKA HOHU3HPYIOINAX TacTHIL

OmnpeelieHne JIMHB] BOIHBI JIa3epPHOI0 H3IIYUeHHSL.

Yuenuueckuit yxcnepumenm, nadbopamopusie padomst, RPAKMUKYM.

Habmonenne nHHeii4aTOro coekTpa.

Heenenopanme cnekTpa pa3pekeHHOI0 aTOMapHOIO BOAOPOa H H3MepeHKe noctosHHol Prabepra.

Tema 3. @Puzura amoemuozo A0PA U AIEMEHMAPHBIX HACTH I

Hyxnonnas Mojens aapa eiisendepra—Msanenko. 3apaj sapa. Maccopoe uncho sipa. Mzotomnst.

PanuoakTHBHOCTE. Allbpa-pacnai. DIeKTPOHHBIH H NO3UTPOHHBI Oeta-pacnaz. ['amMa-u3nyueHHe.

3akoH pagHOAaKTHBHOTO pacnajia. PagHoakTHBHBIE M30TONBEI B mOpHpoge. CBoiicTBA HOHHZHPYIOIMIETO HITYMEHHA.
Brnugnue paanoakTHBHOCTH Ha JKUBBIE oprann3Mel. EctecTeennniii gon mnyuenns. Josumerpus.

DHeprus CBA3H HYKIOHOB B sape. faephbie cuibl. ledexT Macerr sapa.

Snepueie peakimu. Jenenne u cunres sjep. Sieprele peakropel. TTpofiieMsl yIpagaseMoro TepMosIepHOIo CHHTESA.
IKONOTHYeCKHE acTeKThl Pa3BHTHS SepHOH SHepreTHKH.

MeToabl perucTpaliy H HCCIJOBAHN 3JICMEHTAPHBIX YaCTHII.

dyHaaMeHTanbHble B3auMofeiicTBuA. bapuonsi, Me3oHsl W nenTtoHsl. [IpencraBnenmne o CTaHmapTHOH MoOmemnH.
KBapk-raioonnas Mogemnb aJpoHOB.

@u3mka 3a npegenamu CrangaptHoii mogenu. TEMuas Matepus H TEMHAS YHEPIHA.

EnnterBo dusuycckoi KapTHHBL MUpa.

Texnndgeckne yeTpoHcTBa M TeXHOJOTHUECKHMe TpOIECChl: [JO3MMETp, Kamepa BuibcoHa, sIepHBI peakrtop,
TEPMOS/ICpHEIH peakTop, aroMHas DomDa, MarHHTHO-pe30HaHCHas ToMorpadms.

Vuenuueckuit yxcnepumenm, rabopamopnsie padomot, npaKnmuKym.

Heenenopanne Tpekos YacTHII (10 ToTOBBIM (oTorpadmam).

HcenepoBatife pagioakTHEHOrO GoHA ¢ HCTOIh30OBAHHEM J03HMETpA.

Hsyuenne nornomenns 6era-4acTHil allfoMHHHCM.

Pasxen 8. DnemMeHTHI ACTPOHOMHH H ACTPOPHIHKH.

JTanel pa3BUTHA acTpoHoMHH. [IpHKIajHOe 1 MHPORO33peHUYECKOE 3HAUCHHE acTpOHOMHH. [IpHMMeHNMOCTE 3aKOHOB
(BHIMKH 1715 00BACHEHUS MPHPOIBI KOCMHYECKHX 00hEKTOB.

MeTonsl  acTpoHOMMYeCKHX — HeclegopaHuii. CoBpeMeHHLIE  ONTHUECKHE  TeJECKONEBl,  paJlOTeNecKOIb,
BHEaTMOChepHas acTPOHOMHS,

Buz 3eésaroro Heba. Cossesaus, spkue 38E3/1bl, IVIAHETHI, HX BHIAAMOE [IBIMKCHHE.

CollHeuHas cHcTeMa.

Connne. ConHeuHast akTHBHOCTE. Metounuk sHepriuyn ColtHila U 3BE3].

3BE3/BI, WX OCHOBHBIE XapakTepHcTHKH. JlHarpamma «CIeKTpanbHBIH Klace — CBETHMOCTB». 3BE3RI INIABHOMH
[OC/Ie10BaTeIbHOCTH, 3aBHCHMOCTE «Macca — CBeTHMOCTb» 1A 3BE3] INIAaBHOH NoclelopaTe/lbHOCTH. BHyTpeHHee
cTpoerive 38€3a. CoBpeMeHHBe MPENcTABIEHHa O TPOHCXOKASHHE 1 Bomonny Comdma W 3BE3A. DTamsl JKH3HH
3BE3.

Mueuneii Ilyre — nawa @agakrwka. [loanoxenue u  japmwkenuwe Connua B lamaxkruke. THOBL ralakTHk.
PammoranakTiky 1 kBazapsl. YEpHbIE JIBIPhI B AApax raJakTHK.

Beenennas. Pacumpenne Beenennoil. 3akon Xab6ma. Pasberanne ranaktik. Teopus Bonsnioro 3peiga. Pennkroroe
W3IYYCHHE,

MacmrabHas crpykrypa Beenennoil. Meraranakrika.

Hepenrénnnle npoblieMbl acTpOHOMHH.

Vuenuueckue nadarooenus.

Habmonenns 3p€3qHoro Heba HEBOOPYKEHHBIM TJa30M ¢ MCHOMB30BAHHEM KOMIBIOTEDHBIX MPUIOKEHHIT i
oTpeieTeHns NoNokeHnd HeGecHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ana CeBepHOro momymmapus u
APKHE 3BE3 LI

Habmogenns B Teneckon JIyHbL, IIAHET, TYMAHHOCTEH H 3BE3IHBIX CKOIICHHIL.

Du3pteckKHil NPAKTHEYM.



CrrocoBs! H3MepeHus (hU3HIeCKHX BEeIHUHH ¢ HCIONB30BaHHEM aHATOTOBEIX H IH(QPOBLIX H3MEepPHTEIBHEIX NPHOOPOB
H KOMIBIOTEPHBIX [AaTYHKOBBIX CHCTeM. AOCONIOTHbIE M OTHOCHTEIBHBIE HOTPEIIHOCTH H3MepeHHH (H3HuecKHX
Benu4HH. O1eHKa TpaHHIl MOTPenTHOCTeH.

[poBeneHne KOCBEHHBIX H3MEPEHHH, HeeleJ0BaHMi 3aBHCHMOCTEH (DH3HYECKHX BeJHYHH, MPOBEPKA NpeIOAKEHHBIX
runotes (BeIbop u3 paboT, OmMCAHHBIX B TEMATHYECKHMX pa3jenax «YUeHHYECKHH SKCIIEpPHMEHT, nabopatopHbie
paboThl, MPAKTHEYM»).

Obodmaromee nosTopenue.

Obo0lieHne M cHCTeMaTH3allMs colepxaHHa pasznenoB kypea «Mexannkay, «MonekyaspHas ¢Qu3bka H
TepMOHHAMHIKAy, «JNIeKTpoauHaMHKay, «Konebannus u BoaHE, « OCHOBEI CIIeIHATBHOIH TEOPHH OTHOCHTENBHOCTHY,
«KBanToBas (puznka», «DNeMeHTH ACTPOHOMHH H aCTPOQUIHKH».

Ponpb usukn 1 acTpPOHOMHH B 9KOHOMHHYECKOI, TEXHOIOIHYCCKOH, COIMATIBHOI 1 HTHYECKOH cepax NesTenbHOCTH
HEOBEKA, p('lJII:. H MECTO fl)lv'IfiHl(l'I H 3C'I'[}()H(]M!vﬁd B COBpEMt!HHDﬁ Hay‘-IH{)I‘:I Kap'l_'HHt: MHpa, 3HAYSHHE ONUCATENBHOH,
cHeTeMaTH3Upylomiel, oDBACHUTENLHOH W NporHocTHYeckoll (GyHEKUMA ¢usngeckoll Teopu#, pons QusHYecKkoil
TeopHH B (GOpMHPOBAHHH IIpeAcTaBIcHHI 0 (U3NIecKol KapTHHEe MHpa, MecTo (PU3HYecKOH KapTHHBI MHpa B 00meM
pALY COBPEMEHHBIX eCTECTBEHHO-HAYUHBIX MpPe/icTaBlIeHHH 0 NpHpoe.

MexknpeamerHbie CBSI3H,

H3ayuenne kypca ¢u3uke yraydonénHoro ypoeus B 11 knacce ocyumiectsasercs © y4ETOM COMEpKaTeNbHBIX
MEKIPEMETHBIX CBAsei ¢ KypcaMH MaTeMaTHKH, GHONOIHH, XHMHH, reorpadii 1 TeXHOIOTHH,

Mexcnpedsentitvte ROHAMUA, CEAIARHBIE C UIYHEHUEM MEMOO0E HAYHHOZO NOZHAHWA: SBIEHHE, HaydHbIH (akT,
runoTesa, GpH3NYECKad BeIMTHHA, 3aK0H, TeOpHA, HabIoJAeHHe, SKCIIEPHMEHT, MOJIeIHPOBAaHHE, MOJIelb, H3MEpeHHE,
MOTPEeIHOCTH H3MepeHU, H3MepHTelbHbIe NIPHOOPHL, [ poBas TadopaTopHs.

Mamemamura: peileHie cHCTeMBl ypaBHeHHMil. TpHroHoMeTpHUeckHe (YHKIHH: CHHYC, KOCHHYC, TaHTeHC,
KOTaHreHc, OCHOBHOE TPHIOHOMETPHYEcKoe TouIecTBO. BekTopel M HMX MpOEKIMH Ha OCH KOOPAHHAT, cHOKeHHe
BektopoB. [lpowssogmeie anementapubix ¢yskunii. [lpmsHakn mogoGus TpeyrogbHMKOB, ONpeciIcHHE TUIONIAHN
mIocknx huryp n obnéma res.

Buonozua: 3nekTpHieckHe SBICHUA B XKHBOH NpHpo/e, KoledaTeNbHEIe IBHKCHHS B KHBOI IIPHPOJIE, 3KOIOTHUECKHE
PHCKH IIPH MPOH3BOJCTBE 3NIEKTPOIHEPIUH, 3MEKTPOMarHUTHOS 3arps3HeHHe OKpy:KatoleH cpelbl, yIbTpa3ByKoBas
JIMATHOCTHKA B MeMHLHHE, ONTHIeCKHe ABIeHHA B JKUBOH MpHpoae.

Xumua: cTpoeHHe aTOMOB M MONEKYN, KpHCTANIMYecKad CTPYKTypa TBEPABIX TeN, MeXaHH3MBl 00pa3oBaHHA
KPHCTAUINYECKOH PEIETKHE, CIICKTPANBHBIH aHas.

Teozpagpusn: maruuTHbIE NoK0Ca 3eMIH, 3aJ1€%H MarHHTHBIX PY/L, (PoTOCHEMKA 3eMHOMN NIOBEPXHOCTH, celicmorpad.
Texnonozun: TNpHMeHeHHe [TOCTOSHHBIX MArHHTOB, 3JIEKTPOMArHHTOB, JIIEKTpoJBHraTelsh $kobH, TreHepartop
MNepeMeHHOTO TOKa, MHIAYKIMOHHAsA Tledb, JTMHHM SlIeKTporeperad, MeKTPoJBHTaTelb, pajap, PagHONpHEMHUK,
TeleBu3op, aHTeHHa, Tededon, CBY-neus, yabTpasBykoBasd AHArHOCTHKA B TeXHHKe, NPOeKLHOHHBIH anmapar,
BOTOKOHHAs ONTHKA, cONHeYHas DaTapes, CIYTHUKOBLIE MPHEMHHKH, ANepHaA JHePreTHKA M IKOMOTHYeCKHe acTIekThI
€€ pa3BUTHA.

[UTAHUPYEMBIE PE3VJILTATEI OCBOEHMA ITPOI'PAMMEI 10 ®H3HMKE HA YPOBHE CPEJHETO
OBHIETO OBPA30BAHMAJIMYHOCTHBIE PE3VJIBTATSHI

JIHMYHOCTHBIE PEIYJILTATDbI

JInunocTabIe pesyabTaThl 0CcBOSHHS yueOHOTO nipejiMera «DH3nKay JOIKHBI OTPakaTh TOTOBHOCTh H CIOCOOHOCTH
o0y4aioIHXcs PYKOBOICTBOBATRCA C(OPMHPOBAHHOH BHYTPEHHEH MO3MIMCH NTHYHOCTH, CHCTEMON HEHHOCTHBIX
OPHEHTALMI, TIO3HTHBHBIX BHYTPEHHHX YOeH/IeHHIl, COOTBETCTBYIOMNX TPaJHIHOHHBIM LEHHOCTIM POCCHICKOTIO
oOIiecTBa, paclIHpeHHe JKH3HEHHOTO OIBITA H OIBITA JIeATelbHOCTH B poliecce Peald3alii OCHOBHRIX HalpaBlieHHH
BOCITHTATEIILHOH JIEITCIEHOCTH, B TOM UHelIe B YACTH:
TPARIAHCKOT0 BOCTTHTAHHS:
. cOpMHPOBAHHOCTE TPAKIAHCKOH MO3AIAN 00y1aIOIIET0cs KaK aKTHBHOTO H OTBETCTBEHHOTO “JIeHA
poccHiickoro obuecTsa;



. MPUHATHE TPAJHIHOHHBIX 00NleueT0Bed9ecKHX I'YMaHHCTHIECKHX H IeMOKPaTHISCKHX leHHOCTeH;
. [OTOBHOCTE BECTH COBMECTHYIO JeATe/bHOCTE B HHTepecaX IpamJaHCKOro obllecTBa, YIaCTBOBATh B
caMoyTIpaBjieHiH B 00pa3oBaTelIbHOI OpraHH3aliy;
. YMEHHE B3aHMOJEHCTBOBATh C COLMANBHBIMH HHCTHTYTAMH B COOTBETCTBHH € MX (YHKIHAMH H
Ha3Ha4YCHHEM;
. FOTOBHOCTb K I'YMaHHTAPHON W BONOHTEPCKON JAEATEIbHOCTH.

NATPHOTHYECKOI0 BOCTIHTAHHA:
. chOPMHPOBAHHOCTE POCCHHCKOH IpaK1aHCKOH HASHTUYHOCTH, IaTPHOTH3Ma;
. LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHEIM CHMBOJIAM, MOCTIKEHHAM POCCHIICKHX YUYEHBIX B
obnacTi pHINKH H TEXHHKE.

JYXOBHO-HPABCTBEHHOI'0 BOCTIHTAHHA:
. CIl}UpMHp()BﬂH HOCTh HpHBC'l'Bt‘,H HOI'0 CO3HAHHA, I THYECKOIO IMOBEIEHHAS
. crocoOHOCTE  OLEHHBATh CHTYalMio ¥ TPHHUMaTh OCO3HAHHBIE pElIeHHS, OPUEHTHPYsSCh Ha
MOPa/IbHO-HPABCTBEHHBIC HOPMBI H LIGHHOCTH, B TOM 4HCJIE B AeATe/IbHOCTH YYEHOTO;
. OCO3HaHKe JTHYHOTO BKIaJa B IOCTPOeHHEe YCTOHYHBOIO OYIYILIEro.

ICTETHYECKOr0 BOCTIHTAHHSA
. ICTETHYECKOE OTHOIIEHHE K MHPY, BKIIIOYas DCTETHKY HAYYHOIO TBOPYECTBA, MPUCYIIEro (PU3HYECKOi
HaykKe.

TPYA0BOIr0 BOCITHTAHHN:
. HHTEpec K pasaudHeiM cdepam npodiecCHOHANBHOH JEATENIbHOCTH, B TOM 4YHCIE CBA3aHHBIM ¢
(uznkoil M TeXHHUKOH, YMeHHE cOBepIlaTh OCO3HAHHBIH BeIOOp Oymymiell npodeccHn H pealH3OBHIBATH
coOcTBeHHbIE JKH3HEHHBIe MIaHbl;
. rOTOBHOCTD 1 CTOCOOHOCTE K 00pa3oBaHiio W caMoo0pa3oBaniio B 007acTH (HH3UKH HA MPOTSKCHHH
BCCHl HKH3HU.

IKOJOTHYECKOT0 BOCIIHTAHHSA:
. cthOPMHPOBAHHOCTE 3KOJIOTHUECKOH KyIBTYpBl, OCO3SHAHHUE I00AIBHOIO XapakTepa 3KONOTHYecKHX
npodem;
. IUIAHHPOBAHWE H OCYIIEeCTBIeHHe JeHCTBHII B OKpyXKalolleH cpele Ha OCHOBE 3HAHHA Lelei
YCTOHYHBOTO Pa3BUTHA YeI0BEUECTBa;
. pacIIHPEHHE OIIBITA JCATENRHOCTH JKOJIOIHYECKOH HANPaBICHHOCTH HA OCHOBE MMEHOIIMXCH 3HAHHI
no gusnke.

HEHHOCTH HAYYHOI 0 NO3HAHHA:
. cpOPMHPOBAHHOCTE  MHPOBO3IPEHHA, COOTBETCTBYIOINETO COBPEMEHHOMY VPOBHK) — pa3BUTHA
(pusnveckoil HAyKH;
. OCO3ZHANWME I1IeHHOCTH Hay4yHoON JeATeNBHOCTH, TOTOBHOCTE B TIpollecce H3yHeHHA (PUIHKH
OCYILECTBJIATh POSKTHYIO W HCCIIeI0BATeIbCKYIO JeATe/IbHOCThL HHIHBHIYAILHO H B IPYIIIe.

METANPEIMETHBIE PE3YJIbTATbI

Tlo3naBaTelbHBIE YHHBEpPCANBHEIE YHeOHble AeficTBHA
Ba3zoBeie JoruuecKne QeicTBHA:
. caMOoCTOATEITbHO GOPMYIIHPOBATE H aKTYAIH3HPOBAThE IPoBIIeMy, paccMaTpUBaTh e€ BCeCTOPOHHE;
. onpeleliTh el [eSTelbHOCTH, 3a1aBaTh NapaMeTpbl M KPUTePHH UX JOCTIDKeHHS;
. BEIABIATE 3aKOHOMEPHOCTH H MPOTHROPEYHA B PACCMATPHBACMBTX DHIHMUECKUX ABTECHWAX;
. paspabaTeiBaTh IUIaH peuleHHs IpodieMbl ¢ y4&TOM aHaJH3a HMeIOIHXCH MAaTepHalbHBIX H
HeMaTepHalbHBIX PECYPCOB;
. BHOCHTE KOPPEKTHBBI B JICATENBHOCTh, OIEHHBATh COOTBETCTBHE pe3YNbTaToOB 1AM, OIEHHBATH
PHCKH MOCTEICTBHI JIeATeTbHOCTH;
. KOOPAHHHPOBATh W BHIIOJIHATE paGoTy B YCIOBHAX PeallbHOTO, BUPTYAIBHOIO M KOMOHHHPOBAHHOIO
B3aHMOJIEHCTBHA;
. pa3BHBATE KPeaTHBHOE MBIIIJIEHHE MPH pPelIeHNH KH3HeHHBIX npodieM.



Bazosbie HeC1ea0BATEABCKHE JeHCTBHS
. BJIaJleTh HAYUHOH TepMUHOIOTHEel, KITFoUeBbIMH NOHATHAMA H MeTojaMH (PHU3HUecKoH HayKH;
. BTaJleTh HABBIKAMHM Y4eOHO-HCCle0BaTeNbCKOH M MPOEKTHOH AeATelLHOCTH B O0MacTH (DH3IHKH,
crnoco0HOCTEI0 H TOTOBHOCTBIO K CAMOCTOATENBHOMY IIOHCKY METOMOB pellieHnA 3a7a4 (PH3HHecKOoro
COIEpKaHuA, IPHMEHEHHIO Pa3iIHYHBIX METOA0B NO3HAHHA;
. BIAJleTh BHJAMH  JIEATENBHOCTH 10 [OJNYYEHHIO HOBOI'O  3HAHMA, €0 HMHTEpPHpeTalyH,
npeobpazoBaHHIO U MIPHMEHEHHIO B Pa3TMYHEIX YUeOHBIX CHTYAITHAX, B TOM YHCle PH CO3TaHUH YueOHBIX
[IPOEKTOB B 001acTH (PH3UKH;
. BEISIB/IATE TPHYHHHO-CIIEICTBEHHEIE CBA3H H aKTyalH3HpOBaTh 3ajady, BEIIBHIaTh THIOTE3Y eé
pelieHHa, HaXOIAWThL apryMeHTBHl JUIA J0Ka3aTeNlbcTBa CBOMX YTBEPAICHHI, 3aJaBaTh mMapaMeTpbl H
KPHTEPHH PELUCHHSA;
L] aHﬂJIHLiHPOBH'I'h IIDJI}“—]E:HHME B XollE pt!HIEHI'ISI 34/1a4H pCB}"IIh'I'H'I'hI‘ ICpH'I'H'—IECKH OLEHHBATE HX
AOCTOBEPHOCTE, IIPOTHO3HPOBATE H3MeHeHHe B HOBLIX YCIIOBHSX;
. CTABHTE H (hOpMY/IHPOBATh cOOCTBEHHBIE 3a4a4H B 00pa30BaTe/IbHON JeATeNBHOCTH, B TOM YHCe [IPH
HU3yueHHH (PH3HKH;
. AaBaTh OIIEHKY HOBBIM CHTYalllAM, OIeHHBATh MPHOOPeTEHHBII OMBIT;
. YMETh MEPEHOCHTE 3HAHHA N0 (PU3HMKE B IPAKTHYECKYIO 00JIacTh JKH3HEIEATENBHOCTH;
. YMCTh MHTCIPHPOBATh 3HAHHA H3 pasHBIX NPCIAMETHBIX obJiacTe;
. BBIJIBHIaTh HOBBIE HJICH, TIPEUTIaraTh OpHIHHAIBHBIC MOJIX0/IBl H pEIleHHH,
. CTAaBHTh NpobileMB! M 3a/la4H, JONYCKAIONIHe albTepHATHBHEIE PEIlCHHS.
Patora ¢ nadopmannei:
. BIaleTh HABLIKAMH TONYUeHHS HHOOpMAlH (GH3HYeCKOro codepiKaHHs H3 HCTOUYHHKOB pPAa3HBIX
THII0B, CAMOCTOATEILHO OCYILECTBIATE NIOHCK, aHAIN3, CHCTEMAaTH3alHI0 H HHTEPIPeTalnIo HH(pOPMaIHH
PasINYHBIX BHAOB H (QOPM TIPEICTABICHH;
L OLEHHBAaTh [JOCTOBEPHOCTE HH ith‘JpMa{lHH;
. HCTIONB30BATE  CPE/ICTBA  MHQOPMALMOHHEIX H KOMMYHHKALHOHHBIX TeXHONOTHII B pelllcHHU
KOTHHTHBHBIX, KOMMYHUKATHEHEIX H OPraHU3alHOHHEIX 3a7ad ¢ co0MoAeHHeM TpeGoBaHMIl 3proHOMUKH,
TeXHHKH 0e30MacHOCTH, THIHEHBI, pecypcocOepeKeHHA, NPaBOBBIX M JITHYECKHX HOPM, HOPM
nndopMarHoHHOi Ge30TacHOCTH;
. CO3aBaTh TEKCTHl (PM3MYECKOTO COJACP/KAHWS B pasnnudbix (opmarax ¢ y4éroM Ha3HAYCHMA
HH(pOPMALIMH M 11eNIeBOI aYIHTOPHH, BRIOUPAs ONTHMAILHYIO GOPMY NPe/ICTABICHHS H BU3YaIU3alHMU.
KoMMyHHKATHBHBIE YHHBEPCAIbHBIE YuebHble JeiicTBHA:
. OCYIECTRIATEL 00IIeHHe Ha YpoKkaX H3HKH U BO BHEYPOUHOH JHeATelIbHOCTH;
. PAcO3HABATDL NPeINochUIKH KOHGINKTHBIX CHTYALHI B cMATYaTh KOHGUIHKTLL;
. Pa3BEPHYTO M JTOTHYHO H3JIAraTh CBOIO TOUKY 3PEHIA ¢ HCTOMB30BaHHEM A3BIKOBBIX CPEICTR;
. [IOHHMATE W MCITOJIB30BATh MPeHMYLIECTBA KOMaHIHOH H HHIHBHAYaNLHOH padoTsl;
. BeIOHpATE TEMATHKY M METO/Ibl COBMECTHBIX JCHCTBHH ¢ Y4ETOM ODIHMX HHTEPECOB M BO3MOKHOCTEH
Kay/10T0 YlieHa KOIUIeKTHRA;
. NPHHUMATE LIeJTH COBMECTHOH JleSTelIbHOCTH, OPTaHH30BHIBATE U KOOP/IWHHPOBATE ICHCTBHA 1O ef
AOCTH/KEHHIO: COCTABIIATE [U1AH AeiCTBMI, pacnpeaensTs poin ¢ yuéToM MHCHHI Y4aCcTHHKOB, 06CYKIaTh
PesyJIbTaThl cOBMecTHOM paboTsl;
. OLICHHBATE KauecTBO CBOEro BKMafa M KaJOT0 YYacTHHKa KOMaHJABI B oOIMil pesynkTar mo
pa3paboTaHHBIM KPHTEPHSIM;
. [Ipe/UIaraTh HOBBIE NPOEKThl, OLEHHBATh HSH € MO3MLHA HOBH3HEI, OPUTHHANIBHOCTH, NPaKTHYeCKOil
3HAYHMOCTH;
. OCYLIECTB/IATL TO3NTHBHOE CTpaTerMdecKoe MOBeIACHHEe B pa3iHYHBIX CHTYALHAX, [POSBIATL
TBOPYECTBO M BOOOpaKCHNE, ObITh HHHLHATHBHBIM.
PeryifTHBHBbIC YHHBEpPCAIbHbIE VieOHbIe JeHCTBHS
Camooprannsauunsn:



e CaMOCTOATENBHO OCYIIECTBIATE NMO3HABaTENBHYH IEATENBHOCTh B 0DMacTH (JM3MKM M acTPOHOMHH,
BBISIBIISATS N1poG/IeMbl, CTaBHTh H (JOPMYIIHPOBAThL COOCTBEHHbIE 3a/1aul;
¢ CaMOCTOATEIBHO COCTABIATH MIIaH PEIIeHHA PacdETHBIX H KaueCTBEHHBIX 3ajad, MIaH BHIMOJIHEHHA
NpaKTHYecKoil paGoThl ¢ YYETOM HMEIOUIHXCH PecypcoB, cOGCTBEHHBIX BOMOKHOCTEH H MpeinouTeHHii;
*  JaBaTh OLCHKY HOBBIM CHTYaLHAM;
*  PAcHIMPHTE PaMKH yueBHOro IpejiMeTa Ha OCHOBE JINYHBIX NPEAoYTEHHH;
e JlenaTh OCO3HAHHBIIL BBIOOP, apryMeHTHPOBATB €T0, OpaTh Ha cebf OTBETCTBEHHOCTE 3a pellleHHe;
. OLICHHBATh NPUOOPETEHHBIH ONBIT;
¢ cnocoOCTBOBATh (POPMHPOBAHHIO H IIPOABICHHIO 3PYAHLMH B 00,1aCTH (PU3HKH, IOCTOAHHO ITOBLIIIAT
cBoii 00pa3oBaTeNbHLIH H KYJILTYPHBIH YPOBEHE.
CaMOKOHTPO/Ib, IMOLHOHAIbHBIH HHTELIERT:
e /1aBaTh OLEHKY HOBBIM CHTYAlMSM, BHOCHTH KOPPEKTHEBI B JCATEILHOCTD, OUEHHBATE COOTBETCTEHE
Pe3yIBTATOB LENaM;
e BIAaJeTE HABBIKAMH II03HABaTCIBHOH peIeKCHH KaK OCO3HAHHMA COBCPIIACMBIX JAeliCTBHH H
MBICITHTE/IBHEIX IPOLECCOB, HX Pe3yIbTaTOB H OCHOBAHHI;
¢ HCTOIB30BaTh MPHEMBI pedyIekcHH A4 OIleHKH CHTYAllHH, BpI0Opa BepHOro pellieHHs;
¢ YMETb OLICHHBATh PUCKH H CBOSBPEMEHHO NPHHHMATE PELICHHS [10 HX CHHMKEHHIO,
e [IPHHHMATh MOTHBBI H apI'YMEHTbI APYIHX IIPH aHAJIH3¢ PE3y/IbTaTOB ACATCIbHOCTH;
. MPUHAMAaTh ceDA, TOHAMas CBOH He/IOCTATKH H JOCTOHHCTBA;
. MPHHUMATh MOTHBEI ¥ apI'yMeHTBI APYTHX IIPH aHa/lH3¢ PesyibTaToB JAeATelbHOCTH;
e  [IpHU3HABaThb CBOE IPaBO M MPABO APYTHX HA OLIMOKH.
B npouecce nocTikeHHA JHIHOCTHRIX Pe3yIETATOB OCBOSHHS POTPaMMBI Mo (pH3HKe A/ YPOBHA cpelHero obmIero
obpazopanus y  oOyYalomUXcA  COBEPINEHCTBYETCA  OMOIMOHANBHBIH  HMHTENNeKT,  Tpeano’iaraiomuii
chOpMHPOBAHHOCTB:
*  CaMOCO3HAHHsl, BKJIIOYAIOIIEro crnocobHOCTh MOHHMATH CBOE SMOIMOHAILHOE COCTOSHHE, BHJIETH
HallpaBICHHS PasBHTHA coOCTREHHO 3MOLHOHANBHOH cihepsl, OBITh YBEPEHHBIM B cede;
e CcaMOperyIHpoBaHHUSA, BKIOUYAIOLIET0 CaMOKOHTPO/b, YMEHHE NPHHMMATh OTBETCTBEHHOCTh 3a CBOE
NoBedeHHe, CNOCOOHOCTL ANaNTHPOBATECA K OMOLHOHAILHEIM H3MEHEHHAM H IIPOABIATE THOKOCTE, OBITh
OTKPBITBIM HOBOMY;
. BHYTPEHHEH MOTHBAlMH, BK/IIOYAIONICH CTPEMICHHE K [OCTHAKCHHIO IEIH M YCNEXY, ONTHMH3M,
MHHUIHATHBHOCTh, YMEHHE JIeHCTBOBATh, HCXOJIS U3 CBOHX BO3MOMKHOCTEI;
e OMNATHH, BKIKOUAIOLIEH c1ocoOHOCTh MOHUMATE SMOLHOHANBHOE COCTOAHHE IPYIHX, YUHTBIBATE €ro
TNIPH OCYIIECTBICHHH 0DIIEHHA, CNIOCOOHOCTh K COUYBCTBHIO H COMepeKHBAHUKY;
e  COUHAIBHLIX HABBIKOB, BKIIOYAKOINMX CHOCOOHOCTL BBICTPAHBAaTh OTHOIIEHHA ¢ APYIFHMH JIOIbMH,
3a00THTBCA, IPOABIATE HHTEPEC H pa3pelaTh KOHQIHKTEL.

IMPEOMETHGBIE PE3VIIBTATBI

K koHuy obyacuns B 10 wiacce npeiMerHble pesylibTalbl Ha YriavoI¢HHOM YpOBHE JIO/DKHBI OTpaXarh
chOpPMHPOBAHHOCTD Y ODYYAFOIIMXCSA YMEHHIT!
. [NOHHMAaTh poilb (H3UKH B 3KOHOMHUYECKOH, TeXHOJIOIMUecKoil, SKoMOrHueckoli, colualbHOH H
aTHdecKoil cepax neATeNbHOCTH YeIOBEKa, POIb U MecTo (PU3HKH B COBpeMeHHOi HayqHOi KapTHHE MHpa,
3HAYSHHE OMNHCATEIRHOH, CHCTEMAaTH3HPYIOMICH, OOBACHHTENbHON ¥ MPOTHOCTHYECKOH  (yHKINH
(hH3HYCCKOH TCOPUH — MEXaHHKH, MOJCKYIAPHOH (PHIMKH H TCPMOIMHAMAKH, POIL (PH3HYCCKOH TCOPHH B
opmHpoBaHHH TIpe/icTaBIeHHH o pH3MYECKOH KapTHHE MUpa;
. pasMuyaTh YCIOBHS I[PUMEHHMOCTH Mojielell (M3HYeCKHX Tell ¥ TpoOLeccoB  (SBIEHMIH):
UHeplMalbHas CHCTeMa oTcuéra, abcollloTHo TBEpAOe Telo, MaTepHalbHas TOUYKA, PABHOYCKOpPEHHOE
nwieHHe, cBoboqHoe madeHue, aGconoTHo ynpyras gedopmaius, aGcolloTHO ynpyroe ¥ abcolioTHO
HEeYTpyroe CTONKHOBeHHS, MOIGTH ra3a, KUAKOCTH H TBEPAOTO (KPHCTAIHYeCKOro) Tena, HiealbHblii ras3,
TOYEUHBIH 3apsaj, OOHOPOHOE ATEKTPHUECKOE TIONE;



. pasTUYaTh YCIIOBHSA (FpaHUITBl, 0BNacTH) NPHMEHHMOCTH (GH3MUECKHX 3aKOHOB, TTOHHMATh BCeOBITHI
xapakrep ¢yHIaMeHTalbHbIX 3aKOHOB H OFPAHHYEHHOCTh HCTIOIB30BAHMNS UaCTHBIX 3aKOHOR;

. aHaTU3HPOBaTE H 00BACHATE MEXAHHYECKHe MPOIecchl M ABISHHSA, HCTIONb3YA OCHOBHBIE MOM0MKEHHA
1 3aKOHBl MEXaHHKH (OTHOCHTEIBHOCTL MEXaHM4eCKOTo  ABMIKEHHS, (OpPMYJIbl  KHHEMAaTHKH
PaBHOYCKOPEHHOIO [IBIKCHHS, mpeoOpasopanust [ammies [ CKOPOCTH M TNCPEMCLICHHA, 3aKOHBI
Hewrona, npuHumn orHocuTenbHocTH [anunes, 3aKOH BCEMHPHOIO TATOTEHMS., 3aKOHBl COXpaHeHHs
HMIydbca H MeXaHHIeCKoH SHepTHH, cBA3b PabOTHI CHIIBI ¢ H3MeHeHHeM MeXaHHueckoil SHeprHH, YCIoBHA
paBHOBecHs TBEPLOrO Te/a), IPH 3TOM HCIONL30BaTh MATEMaTHUYeCKOe BhIpakeHHE 3aKOHOB, YKa3blBaTb
VCIOBHA MPHMEHHMOCTH (PH3HYecKHX 3aKOHOB: mpeodpazoBaHMii ['anunes, BTOpOro M TpPeTeEro 3aKOHOB
HeioToHA, 3aKOHOB COXpaHeHHA HMITYThca H MEXaHNIeCKOH JHEPTHH, 3aKOHA BCEMHPHOTO TATOTCHHS;

. AHANM3HPOBATH H OOBACHATE TEIVIOBBIC MPOLICCCH H SBJICHIS, HCHIONB3YS OcHOBHBIE nonoxeHus MKT
M 3aKOHBI MOJEKYIAPHOH (H3MKH M TEPMOJMHAMHKH (CBA3b JIABIEHHS M/EABHOIO rasa co cpeiHed
KHHeTHYeckoll IHepTHell TelNoBOTO [BHMEHHS M KOHIEHTpalMeil ero MONeKyl, CBS3b TeMIlepaTyphl
BelllecTBa CO cpeJHeH KUHeTHYCSCKOH sHeprHeil TEIUIOBOTO [BIUKCHUs €ro YacTHL, CBiA3b JaBlIeHHA
HAeANEHOTO Ta3a ¢ KOHLEHTpalHel MOoleKyll H ero TeMmepaTypoil, ypaBHeHue Menneneesa—KnaneiipoHa,
MepBEIi 3aKOH TePMOIMHAMHMKH, 3AKOH COXPaHeHHS OJHEPrHH B TeIUIOBBIX Tpolleccax), TMPH ITOM
HCTIONB3OBATE MaTeMaTHYecKoe BhIpayKeHHe 3aKOHOB, YKa3bIBaTh YCIOBHA HPHMEHHMOCTH YypaBHEHHA
Menaeneesa—Kianeiipona;

. aHaIN3HPOBaTe H OOBACHATE AMEKTPHUECKHE ABISHHS, HCIIONB3YS OCHOBHBIC TOJOKEHHSA H 3aKOHBI
AMEKTPOJHHAMHKH (3aKOH COXpaHeHHA SlIeKTpUUYecKoro 3apsaia, 3akoH KylloHa, INoTeHUHATBHOCTH
MEKTPOCTATHUECKOTO [OJIS, NPUHIIHN CYIIePIIO3NINN IEKTPHUSCKHX Noel, IpH 3ToM YKa3biBas YCIOBUS
npuMeHHMocTH 3akoHa KynoHa, a Takike mMpakTHUecKH BajKHBIE COOTHOILSHHA: 3akoHBl OMa 171 ydacTka
LIeTH | IS 3aMKHYTOH 2IeKTprdeckoii neny, 3axon xoyna—Ilenna, npapuna Kupxroga, 3axonsr ®Papanes
IUIA IEKTpoIn3a);

. OInMchbIBaTh (pU3MYECKHE Mpolecchl H SBICHHSA, HCIOJIb3ys BeJHYHMHBI [epeMelleHHe, CKOpoCTh,
VCKOpeHHEe, HMIYJIBC Tella H CHCTEMBI Tel, CHIla, MOMEHT CHIIEI, JaBJIeHHe, MOTeHLMANbHas 3IHEprusd,
KUHEeTHUSCKasl 3Heprus, MeXaHHueckas 3Heprusi, pa0oTa CHIIBL, HEHTPOCTpeMHTeIbHOE YCKOPeHHe, CHIla
TSKeCTH, CHNa YIPYTOCTH, CHIAa TpeHH:, MOIIHOCTD, SHeprHa B3aHMoIelicTBHA Tena ¢ 3emudil BOmH3n eé
MNOBEPXHOCTH, DHEPrHA YIpyToil AedopMaliiy mpyKHHEL, KOIHYECTBO TETUIOTH, abcomoTHas TeMnepaTypa
tena, paboTa B TEpMOJHHAMHKE, BHYTPEHHASL IHCPIHA HACAIHHOTO OHOATOMHOIO rasa, paboTa HieaabHOro
rasa, OTHOCHTeIbHAs BHakHOCTE Bosayxa, KITJ] uaeansHoro tensioBoro JBHraTens; »ekrpuyeckoe 1ole,
HaNpsUKEHHOCTE AMEKTPHUECKOTO MOs, HANPAKEHHOCTE MO TOUeTHOTO 3apsija HIH 3apamkeHHOro mapa B
BaKyyMe M B JHIEKTPHKe, TIOTEHLHAN SIeKTPOCTATHUECKOTO TOJIA, pa3sHOCTh  IOTEHITHANOB,
UIeKTPOABHKYILAA CHJIA, CHJIA TOKA, HAlpAKeHHe, MOLIHOCTb TOKA, IeKTpHYecKas €MKOCTh IJIOCKOIo
KOHAEHCATOpa, COMPOTHBICHHE YYacTKa METH ¢ MOCTeJ0BATENBHBIM H MapalIeNbHBIM COeTHHEHHEM
PE3UCTOPOB, IHEPTHA IICKTPHIECKOr0 TI0JI KOHAEHCATOPA;

. OOBACHATE 0COOCHHOCTH NPOTEKAHMA (PHU3MYSCKHX SBICHHH: MeXaHHYECKOE JBHKCHHE, TEIIOBOC
JBHAKCHHE YAcTHIL BelllecTBa, TENJIOBOE paBHOBecHe, OpOYHOBCKOEe JIBMKeHHe, Auty3ns, HcrnapeHue,
KHIICHHe M KOHJIEHCAIH, IUTaBJIeHHe W KPHCTAITM3AIHS, HATIPABICHHOCT TeILUIonepelads, ek TpH3alHs
TEl, SKBANOTECHIMANBHOCTH NOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHHKA;

. [POBOJIHTL HCCIEIOBAHHE 3aBHCUMOCTH 0/IHON hH3HYECKOH BEHUMHBI OT APYIOH ¢ HCMOJIb30BAHHEM
NpAMBIX H3MepeHHil, NMpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (JHKCHPOBATH pPe3ylbTAThl MOTydeHHOM
3aBHCHMOCTH (U3HUECKHX BEIHYMH B BHIe Tpadukor ¢ yuérom adCONIOTHBIX MOTPEHIHOCTEH H3IMEepPeHHIT,
AeIaTh BEIBOJBI [10 PE3YILTaTaM HCCIeIOBaHHA;

. TPOBOANTE KOCBEHHBIE M3IMEpeHHs (PH3HYECKHX BEeJHYHH, TIPH 3TOM BHIOMPATh ONTHMANTBHBIH METOT
H3MEepeHHs, OIeHUBATE A0COMIOTHRIE H OTHOCHTENBHEBIE MOTPEINHOCTH NPAMBIX H KOCBEHHBIX H3MEPeHHi;

. [POBOJAHTD OIIBITHI 110 [IPOBEPKE HPES/UIOKEHHON THIOTE3bl: IUIAHUPOBATE JKCIIEPHMEHT, coOUpaTh
IKCTIEPHMEHTANLHYIO YCTAHOBKY, aHaM3HPOBATh MONYYEHHBIE pe3y/bTaThl W JlellaTh BbIBOJI O cTaTyce
Npe/IoKeHHOI MHIOTe3kL;



. coDIMIaTh TMpaBHIa Oe30TacHOTO Tpyfa TpPH TPOBEJIEHWH HcecNefoBaHHR B paMkax ydeOHOTO
SKCIepHMEHTa, IPAKTHKYMa M yueOHO-HCc/leJoBaTellbCKOol U IIPOeKTHOI [esSTebHOCTH ¢ HCIIOJIb30BaHHEM
H3MEpHTENBHBIX YCTPOHCTB H 1abopaTopHOro oDOpyI0BaHHS;

. pemaTh pacy€éTHbie 3aJa4yM C HABHO 3ajaH HOH M HeABHO 3a/JaHHOi (llPIS]‘ll{eCKOi:] MOOENbIO: Ha
QCHOBAHHHM aHall|M3a YCIOBHA 000CHOBBIBATH Bbiﬁﬂp li}H.’iH'-lCCKOI:'I MOJEI/IH, OTBEYaIOLICH TpGGDBElHPIHM
3a/auM, NPUMEHSTE OPMYIBL, 3aKOHBL 3aKOHOMEPHOCTH M MOCTYIAThl (hU3HYECKHX TeopHA npu
HCTIONB30BAHHN MaTeMaTHUECKHX METOJ0B pelieHHs 3alad, M[IpoBOJAHTH pacqéTm Ha OCHOBaHHH
HMEHMIMXCA [JAHHBIX, AHAIH3HPOBATE PE3VIbTATEI H KOPPEKTHpPOBATE METOHbl pelIeHHd ¢ yu4&ToM
MNOJYYEHHBIX Pe3YILTATOB,

. pelaTh KadecTBeHHBIE 3a/a4H, TpeDylolHe NpHMeHeHHA 3HAHHI H3 pa3sHbIX pa3AenoB Kypca (H3HKH,
a Take HHTErpaiHH 3HAHMH M3 ApYIHX IIPEIMCTOB CCTCCTBCHHO-HAYHYHOI'Q IIHKIA: BbRICTPAHBATH
NOIHYECKYH LENOUKY Paccy:kJIeHHH ¢ ONnopoll Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (H3HUECKHE
SIBIIEHWA

. HCIIOIb30BaThk  TCOPCTHYCCKHC  3HaHHA 14 00BSACHEHH  OCHOBHBIX IIPHHIHIIOB p'dGCITI:I
H3IMEPHUTCIBHBIX HpﬂﬁﬂpOB. TEXHHYECKHX YCTpOﬁCTB H TeXHOJIOTHYECKHUX NPOLECCOB,

. TNpHBOIHTE OpPHMepBl BKIada POCCHHCKHX M 3apyOekHBIX YUYEHBIX-(DH3HKOB B pa3sBHTHE HayKH. B
obBAcHEHHE MpoHeccoB OKPYZKAIILICTo MHPA, B PA3BHTHE TEXHHKH H TeXHOJIOTHIA;

» aHAIM3HPOBATL M OLCHHBATL [OCHEICTBIA OBITOBON M NPOH3BOACTBCHHOH JEATENBHOCTH YeloBeKa,
CBA3AHHOA ¢ (H3MYECKHMHM MpolleccaMH, ¢ MO3MIMHA 3KoJOrHYecKkoi Ge3onacHOCTH, Npe/cTaBIeHnd o
palHOHalbHOM MNPHPOAOINONB30BAHHH, & TaKWe pasyMHOM HCIIOJIB30BAHHH JIOCTHAEHHH HayKH H
TEXHOJIOTHIT 1S NaibHeIero PasBUTHA YEIOBEUECKOTO obmiecTra;

. NpUMEeHATE  pa3dudHele  cmocoGel  paboTel ¢ wHbOpMarmed (H3HYECKOTO CONEpKAHHA ¢
HCTIONIB30BAHHEM COBPEMEHHBIX HII(]}OPM&IIHDIIH[:IX TeXHOIOTHIA, MpH 2TOM HCIIOJIB30BATE COBPCMEHHBIS
nH(POPMALIMOHHBIC TEXHOTOTMH [ THOMCKa, [epepaboTKH M NpCIbsSBICHMS yucOHOH H HaydqHO-
HOIYIAPHOH HHdmpMa!.lHH. CTPYKTYPHPOBaHHA W HHTEpHpETalHH nﬁcbopmallmd, MONYYeHHOH K3
pasIHYHBIX HCTOUHHKOB, KpHTHYCCKH aHalIH3IUPOBATE MMOIYUYACMYH HH@JOPME!J.[H}O H OLUCHHBATh e
AJOCTOBEPHOCTE KaK Ha OCHOBE HMEHIHXCHA 3HAHWIL, TAK U HA OCHOBE aHATH3a UCTOUHHMKA Hudgopmauuu;

. [POABMIATE OPraHH3allHOHHDLIE H IIO3HABATEC/IbHbIE YVMEHHA CaMOCTOATES/ILHOIO lTpHOﬁpETeHHH HOBBIX
3HaHHI B nporecce BhIMOTHEHWA MPOSKTHLIX H }”‘Ieﬁ[IO-HCCJ'Ee,E[DB&TeHbCKHK paﬁo*r;

. paboTaTe B IPyNIE ¢ MCIOIHCHHEM Pa3IHYHBIX COIHANBHBIX poreii, NIaHAPOBAaTh paboTy IPyIIb,
PallHOHANBHO PACIPEICATE JACATCIBHOCTE B HECTAHJAAPTHBLIX CHTYallMAX, aJeKBaTHO OLECHHBaTL BKJIA
Kamaoro U3 y4acTHHKOB I'PYIIIILI B pellIeHHe paccma’rpuﬂaemeﬁ H]}DGJIEMBI;

. NpoABIATE MOTHBALHIO K Gy):[ymeii I'[pD(ljt‘.‘CCHUHEU‘IBHOﬁ JNeATeIbHOCTH 110 CTICHHATBHOCTAM C}]H3HI{U~
TeXHUYECKOI'0 Ipophuid.

K koHumy obywenus B 11 wiacce npeliMerHbie pesylibTaThl Ha YruvOIEHHOM YpOBHe JIOIDKHBI OTpPakaTh
ctpOpMHPOBAHHOCTE ¥ 00 yUarOMMXCs YMEHHIL:
. NOHUMATh POdb (PU3MKH B 3IKOHOMHUECKOH, TEXHOIOTMYECKOii, colMalbHOil M 3THYecKoil cidepax
IedaTelbHOCTH Uel0BeKa, POIb H MecTo (PH3HKH B COBpeMeHHOH HayuHOi KapTHHe MHpAa, PO/Ib ACTPOHOMHH
B TIPAKTHYECKOH eATEIBHOCTH HeloBeKa M JalbHeHIIeM HayvHO-TeXHHYECKOM PasBHTHH, 3Ha9eHHE
OTHCATENBHOH, CHCTEMATHIHPYIOMIEH, 00BACHUTENBHOM M NPOTHOCTHYCCKOH PyHKIMI hu3HuecKol TeopHH
= .':IJIE:I{"I'p(JJ.l.I"IH!iP&"I]-‘IKI-»I1 C]ICI[HHJII)HUI-:I 'I‘CUPHH OTHOCHTEIBEHOCTH, KHaHT(]HDﬁ CEIHZ'}HKH, p(]JIh El]TrII*]H'-IE:CI{{Jﬁ
TEOPHH B (QOPMHPOBAHHY IIpe/AcTaBlleHHi o (pH3HYecKoll KapTHHe MHpA, MecTo (PH3HYECKOl KapTHHEI MHpa
B 00IIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPeACTaBICHU 0 IpHpoae;
. pasngaTh YCJIOBHS [IPHMEHNMOCTH Mojeneil (pu3HYecKiX Tel H NpoueccoB (ABJIeHHIl): ogHopoaHoe
JNMeKTPHYECKoe H OJHOPOIHOE MArHHTHOE TONM, TapMoHHYeckHe KoneOaHud, MaTeMaTHIeCKHH MasATHHK,
WIcanbHbI TPYKHHHBIH MasTHAK, FAPMOHHHYCCKHE BOJNHBI, HICAIbHBIT KOMeOaTCIbHBIN KOHTYD, TOHKAA
IHH3A, MoJlelell aToMa, aTOMHOI'O S/Ipa H KBAHTOBOH MOJIC/IH CBeTa;
. pPa3IHuYaTh YCJIOBHA (TpaHHIel, 00MacTH) NPHMEHHMOCTH (BHIHYECKHX 3aKOHOB, IIOHUMATE BeeoOIHi
xapakTep yHAaMEHTAIBHBIX 3aKOHOB M OTPAHHYEHHOCTh HETIOMh30BaHNWA YaCTHRIX 3aKOHOB;



. AHATM3UPOBaTh H OOBACHATE HJIEKTPOMATHHTHRIE MPOLECCH W ABIEHHS, WCIONB3IYS OCHORHBIE
HOJI0MEeHUs. U 3aKOHBl WIEeKTPOIMHAMMKH M CIIeUHalbHON TeopHH OTHOCHTEILHOCTH (3aKOH COXpaHeHMs
AMEeKTPHYECKOTO 3apAfa, ciia Ammepa, cuia JlopeHia, 3akoH 3MeKTPOMATHHTHOH HMHIYKIIHH, MPaBHIO
Jlenna, cpsasp DJIC caMOMHIYKIMHN B 2lleMeHTe 2IeKTPHYECKOH 1enH CO CKOPOCThI0 H3IMEHEeHHS CHITBI TOKA,
MOCTYJIATRI CHCHHATBHOH TEOPHH OTHOCHTEIBHOCTH JHHINTEHHA);

. AHANMIHPOBATE W OOBACHATE KBAHTOBBIE NpOlECcchl M ABJICHHH, HCMONL3YA TOJOKEHHS KBAHTOBOM
usuky (ypasHeHue DJiHmTeliHa Ans dorosddexta, meperiil W BTOpoil mMoctynatel Bopa, npHHANKMD
COOTHOLIeHUA HeonpedenéHHocTeil [eiizenbepra, 3aKOHBI COXpaHEHH: 3apsAI0BOI0 H MaccoBOro 4Hcell H
9HEPrHH B A/IepHBIX peaklHAK, 3aKOH paJHoaKTHBHOTO pacnana);

. ONMUCHIBATL  (PU3NYECKHE TPOIEeCChl W ABIEHHMA, WCMOMB3YA BENHUHHLL  HANPMKEHHOCTH
INMEKTPHHUECKOTO [10J1s, IOTEHUHA/T YIEKTPOCTATHYECKOT0 [0J1f, PA3HOCTD IOTEHIMANOB, MISKTPOABHKYIAN
CHIa, HI—L‘_[YKI[HSI MarHMTHOro 1o, MHI'H}’I'I'HBII:"[ MOTOK, CHIIa AMIIﬂpﬂ, HH_'L}'KI'HBHUC'I'E., Z}JIEK'I'[’)(}JIBH'}K]/II]'EHI
CHJIa CAMOHH/IYKIIHH, SHEPrHs MarHHTHOTO MOJA TPOBOJHAKA ¢ TOKOM, PelSTHBHCTCKIH HMITYIIbC, MONHAs
SHEPrHs, HepTHs OKOs CBODOIHOH YacTHIB], SHepTHA M HMIIYIbe GOTOHA, MACCOBOE YHCIIO U 3aps] Anpa,
SHEPrHs CBA3M Afpa;

. 00BACHATE OcoDeHHOCTH TpOTeKaHWd (U3HYECKHX ABITEHHIl DIeKTPOMAarHHTHAS WHIYKIIHA,
CAMOMHIYKIHS, pe3oHanc, HHTepdepeHIHa BOIH, TH(PPaKiid, JHCIepens, MOJHOe BHYTPEHHEE OTPaKeHHE,
thororexTprucekuil sdderr (horoadiderr), anvda- u Gera-pacnaibl suep, raMMa-uIIyueHHE sIEp,
(hH3HYECKHE NPHHIMIIL CIEKTPAJEHOTO aHaan3a u paboThl nasepa;

. onpe/elsiTh HallpaBlieHHe HHIYKIIHI MArHHTHOTO IO/ MPOBO/AHHKA ¢ TOKOM, CHITbl AMIIepa H CHIIbL
Jlopenia;

. CTPOUTh M300paskeHHe, co3jaBaeMoe IMJIOCKMM 3epKajioM, TOHKOH /IHH30i, W paccUWTHIBATE €ro
XapaKTepHCTHKH;

. NPUMCHATE OCHOBOMNOJATAIOIIHE ACTPOHOMMYECKHE TOHATHA, TCOPHH M 3aKOHBI JUIA aHanmsa H
obbsicHenHs  QU3MUECKHX [POLECCOB, NPOHCXOMAIIMX B 3BE3jax, B 3BE3HBIX cHCTEMax, B
MeRralakTHIecKol cpelie; IBHAKCHHA HeDeCHRIX Tell, 3BOMOLHH 38E31 1 BeeneHHOIT;

. [OPOBOAHTEL MCCNEJOBaHHE 3apUcHMOcTeil (U3MUecKHX BelHUYHMH € HCIOIB30BAHHEM MPAMBIX
H3MepeHHH, NIPH TOM KOHCTPYHPOBAThL YCTAHOBKY, (PHKCHPOBATL pe3ylbTaThkl MMONYUeHHOI 3aBHCHMOCTH
(hH3HYECKUX BEMHYHH B BHAE TPadHKOB ¢ y1ETOM a0COMOTHBIX TIOTPEIHOCTEH H3IMEPEHHIH, T1eN1aTh BHIBOIb!
0 pe3ybTaTaM HCCIIeI0BAHM;

. IIPOBOJHTE KOCBEHHbBIC M3MepeHHsl (PU3HUESCKUX BEJIHYUH, [PH HTOM BRIGHPaTh ONTUMAIBHBIT MeTO
u3MepeHHs!, OlleHHBATE aDCOMIOTHEIE H OTHOCHTEIBHBIE MOTPELTHOCTH IPAMBIX M KOCBEHHBIX H3MepeHHI;

. [POBOJHTE ONBITHl 110 MPOBepKe TpeloKeHHOH THIIOTe3bl: INIAaHHPOBATh IKCIIEPUMEHT, coOHpaTh
IKCIEepHMEHTANIBHYIO YCTAaHOBKY, aHaIH3MpOBaThb IOIy4eHHbIE pe3ylbTaTbl W JelaTh BbIBOJ O CTaTyce
npeanoKeHHOI THITOTE3BI;

. OINCHIBATH METOJIBI TIOMYHeHHS HaYHHBIX ACTPOHOMHYECKHX 3HAHMII;

. coOII0/1aTh NpaBH/Ia ©Oe3011aCHOrO TpY/da INpH I[POBEACHHH HCC/le]0BaHWi B paMkax yueOHOro
IKCTIEPHMENTA, NMPAKTHKYMA W YYeOHO-HCClIeJOBaTeNbeKoH W MPOSKTHOM JIeATENBHOCTH ¢ HCNOJIB30BAHNEM
HU3MEPHTENIBHBIX YCTPOHCTR i TafopaTopHoro 080py10BaHHS,

. pemath pacdETHBIC 3a7444M C SBHO 3a1aHHOM M HEABHO 3aJaHHONH (H3MYecKOH Moeibio: Ha
OCHOBAHHM aHaIM3a YCJIOBUA BbIOUpaTh GU3RYecKHE MOJEIH, OTBEYarOnMe TpeGoBaHUsIM  3a]iauu,
TIPHMEHATE (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H IMOCTYIAThl (JH3HYeCKHX TeOpHil IpH HCMoNb30BaHHHA
MaTeMaTHYeCKIX METOAOB peIleHHA 3ajad, IPOBOJHTL pacuéThl Ha OCHOBAHHH HMMEROLINXCH IaHHBIX,
AHATM3IMPOBATE PE3YNLTATEl H KOPPEKTHPOBATE METOIbI PELLICHH:A ¢ YIETOM OITYHMEHHBIX PE3YIIbTATOB;

. periaTh KavecTBeHHBIE 3a/1a4n, TpeOyIonue npuMeHeHHs 3HaHHH W3 pa3sHbIX Pa3enoB Kypca QH3NKH,
a TaloKe MHTEerpalHH 3HAHMI M3 JPYTHX [OpeMEeTOB eCTECTBeHHO-HAYMHOTO [HKIA: BLICTPaMBAThH
JOI'HYECKYH LEMNOYKY PAaccy:KICHHH ¢ onopoll Ha H3YUCHHBIE 3aKOHBI, 3a8KOHOMEPHOCTH M (PH3HUECKHE
SIBIEHHA,

. HCTIONB30BATE  TEOpeTHYeCKHe 3HaHWs JUIs  OOBACHCHHS OCHOBHBIX MPHHIHIOB  padoThl
U3MEPHTENbHBIX IPHBOPOR, TeXHHUECKHX YCTPOHCTE W TEXHOIOIHIeCKUX IIPOLIECCOR;



. MPUABOIHTE NPUMEPBI BKITAJAa POCCHHCKHX W 3apyOeikHbIX VIEHBIX-QU3AKOB B PA3BHTHE HAyKH, B
obbsicHeHHE [poHeccoB OKPYIKALIEro MUPa, B pa3sBHTHE TEXHUKH 1 TEKHOHOFHﬁ;

. AHATTA3HPOBATE W OLICHHBATE MOCJICICTBHA OBITOBOI H HpOHEBOﬂCTBEHHDﬁ JEATENBEHOCTH YEIIOBEKA,
CBA3AHHON ¢ lC]'IHBPI‘JIEt'.‘[ﬂ*l]'vl]»‘] npouleccamMi, C NO3MIMI IKOoMoruyeckoii GesonacHocTH, npenc*rasneuﬁﬁ 0
palHOHaNbHOM [MNpPHPOAONMIL30BAHHH, 4 Take pasyMHOM HCIIOIbB30BaHHH JIOCTHAKEHHH HayKEH H
TEXHOJIOIHIT JULSI allbHEIIEro PasBHTHA YEIOBEYECKoro oblecTsa;

. NpUMEHATE pasiHuHBEle crlocobbl  paboTel ¢  uHbopMarmed  (H3MYecKoro cofepkaHHd ¢
HCIIONIb30BaAHHCM COBPEMEHHBIX HHd]O]JM&].lHOHHbIX TEeXHOJIOTHIT, IIpH 3TOM HCIIOIb30BATE COBPCMECHHDBIC
HH(pOpMallHOHHBIE TEXHOIOTHH [1 TOHCKa, MepepadoTKH M MpedbABIeHHS Y4eDHOH W HaydHO-
NONyIAPHOH HH(pOPMANHH, CTPYKTYPHPOBAHHA H HHTEPHpETalHn  HWH(QOPMAINH, MOMYYSHHOH W3
pasiHYHbIX HCTOYHHKOB, KPHTHHYCCKH aHaIH3HPOBATh II0IYHYacMYH HHl;i)OpM&I.[H]{! H OLEHHBaTh e¢
AOCTOBEPHOCTH KaK Ha OCHOBE HMEHOLIHXCH 3HﬂHHfI, TaK ¥ HA OCHOBE aHalIH3a HCTOYHHMKA HHq)(}pMHIlHH;

] MNpoABIATE OpraHH3allHOHHEIE H MMO3HaBaTeIbHBIC YMEHHS caMOCTOATELHOIO HpHDGpeT&HH}] HOBBIX
3HAHHIL B [Iponecce BbIMNOJIHCHHA [IPOCKTHRIX H y‘leﬁHO«HCCHe,ElOBaTt‘J]bCKHX pHEOT.;

. paboTaTh B pyHINe ¢ HCIOMHEHHEM pa3fIMYHBIX COLHANLHBIX pojiei, MIaHHPOBAaThL paboTy rpyImsl,
panoHanbeO paclipeiendaTbh OedTelIbHOCTh B HeCTaHJapTHLIX CHTYalHAX. aJcKBaTHO OIEHHBATL BRIAT
KasKI0TO U3 YYaCTHHKOB I'PYIIIEI B pellleHHe paccMaTpHBaeMOil Mpo0IeMBbl;

e [IPOABIATH MOTHBALMIO K OYylIeH NpodeccHOHaNbHON JEATEABHOCTH 110 CICHHAIBHOCTAM (DH3HKO-
TEXHHYECKOro npoduJIs.



TEMATHYECKOE IIJTAHUPOBAHHE

10 KJIACC

Ne
w/n

Haunmenorpanmne PAZICA0B 0 TEM IPOTPaMMEI

Ko/n4ecrso 4acon

Beero

Pa:ﬁca 1. HAYYHBIH METO/ ITO3HAHHUSA IMPHPO/IbI

1.1 Hayunsiii MeTo No3HAHHA IPHPO/IE]

Hroro no pazgeny

Pasien 2. MEXAHUKA

2.1 Kunemaruka

2.3 Jnmammka

23 Craruka TBEpIOro Tena

24 3akoHBI cOXpaneHHd B MeXaHHke

Hroro no paseny

Pazpen 3. MOJIEKYJIAPHAA ®U3HKA H TEPMOJHHAMHKA

3.1 OcHoBBI MOJEKYIPHOKHHE THYECKOI TeopHu

32 Tepmoaunamuka. Tennossie ManiHue!

33
epexo/Ibl

Hroro no pasgeny

Pasnea 4. DMEKTPOJUHAMHAKA

4.1 DneKTpHIeCcKOe Moje

AIPC[‘E]']'I‘I]:;[B COCTOAHHA BenlecTRa. MazoBnie

Ln

10

35

15

20

14

49

24

Konrpoabubie
padoTh

HMpakruieckne
padoTh

AEKTPOHHEIE
(ungpornie)
ofpasoBaTeabHBIC
pecypchbl

bubnnorera [TOK
https://m.edsoo.ru/f16b68dT

bubmuorera [JOK
https://m.edsoo.ruw/f16bo8d7

bubnuorexa ITOK
https://m.edsoo.mi't]1 6b68d7
bubanorexa [LOK
hitps://m.edsoo.ru/{16b68d7

bubmorexa [[OK
https://m.edsoo.ru/fl16b68dT

Bubauorera [JOK
https:/fm.edsoo.ru/fl1 6b68d7
bubmuotera [OK
hittps://m.edsoo.ru/f16b6RAT

bnbnunoteka [JOK
hitps://m.edsoo.n/f16b68d7

bubmnorexa [IOK



4.2 [MocToanubrii aMeKTpHYecKiii TOK
4.3 ToKH B pasIMYHBIX cpellax

Hroro no pasoeny
Paien 5. ®DUIMUYECKHN NPAKTUKYM

| Duznyeckni NPaKTHEYM
Hroro mo pazgeny
Peseprioe Bpemsa

OBHIEE KOJIHYECTBO YACOB I10 ITPOI'PAMME

24

54

16

10

170

16

hittps://m.edsoo.ru/f16b68d7

bubmuorera [OK
https://m.edsoo.ru/f16bGRAT

bubnnoteka [TOK
hitps://m.edsoo.uw/f16b68d7

Bubinorexa [TOK
https://m.edsoo.m/f1 6b68d7

butmuorera HOK
https://m.edsoo.ru/f16b6Ed7




11 KJIACC

Komriecrso 1acon IACKTPOHHLBIE
Ne Haumenosanue pasaeios u Tem (undpopnie)
. Konrponbnsie MpakTmeckne : .
n/n IPOTPAMMBI Beero ofpasoBare hHLIC
padoTs padoTh )
pecypent
Paznea 1. JIEKTPOJAHMHAMMKA
bubmorexa HOK
1:1 M I 14
ATHHTHOC Hode hitps://m.edsoo.nu/39859%ef1l
bubmnorexa [TOK
1.2 €] 13 1
ARET RONGUIRITHSR M hitps://m.edsoo.rw/39859¢f1
Hroro no pazgeny 27
Painea 2. KOJIEBAHHSA H BOTHBI
bubmuotexa [JOK
2
2.1 Mexannteckue KoJaebaHmsa 10 https.//im.edsoo.ru/39859f1
- bubnuorexa [HOK
22 5] 6 15
IR R hitps://m edsoo ru/39859f1
2.3 Mexanudgeckne H 2IEKTPOMAarHHTHEIE BOTHE 10 1 etawrem LDk
- _ ' ) _ hitps://m.edsoo.m/39859%f1
Bubnunorexa [TOK
24 (@) 25 1 y
TR https://m.edsoo.r/398359f]1
Hroro no pazaeny 60

Pasien 3. OCHOBBI CIEHAAJIBHOM TEOPHH OTHOCHTEJABHOCTH

bubtnuorexa [HOK

3l O CcTO 5 1
CHOBEI https://m.edsoo.ru/39859f1

Hroro no pazgeny 5

Pasaen 4. KBAHTOBAS ®HINKA

4.1 KopryckyiapHo-BoIHOBOI Iyaimsm 15 Bubmorexa [IOK
' | R ) AR hittps://m.edsoo. /398591
4.2 duyzMKa aToMa 5 Butimorexa [TOK

hitps://m.edsoo.ru/39859%f1




DHIHKA ATOMHOTO Apa 0 AIEMEHTAPHEIX
JACTHIT

4.3

Hroro no pasgeny

25

Pasnen 5. SJIEMEHTBI ACTPOHOMHH U ACTPODHIHKH

5.1 DneMeHTH aCTPOHOMHH 1 aCTPOPHIHKH

Hroro no pasgeny
Pasnen 6. DU3HYECKHI IPAKTUKYM

6.1 GuIHHecKHil NpakTHEYM

Hroro no pazneny

Pazpen 7. ObOBIIAIOINEE MOBTOPEHHE

CHcTemaTH3aIHA 1 0000IeHHe
MPEIMETHOTO COMIEPIKAHIA 1 OITBITA
JCATCIEHOCTH, NPHOOPETEHHOTO NpH
H3ydeHnn kypea dusukn 10 — 11 kinaccos

]

Hroro no paszuesny
Pesepsroe Bpems

OBUIEE KOTMYECTBO YACOB I10 [TPOI'PAMME

12

12

16

16

15

15

10

170

16

16

Bubnnorera [TOK
https://m.edsoo.m/39859¢f1

bubmnorera [HOK

bubnnotera LHOK
hitps://m.edsoo.m/39859%f1

buomotexa LIOK
hitps://m.edsoo.r/39859¢f1

bubmnorexa [HOK
https://m edsoo. /398591




MNOYPOYHOE INTIAHHPOBAHHE

10 KJIACC
Ne
i Tema ypora

®usuka — (ynaMeHTanbHan HayKa O IpHpoe

HayuHsiii METOL TO3HAHKS 1 METO/IBI
HCC/IEI0BAHMHS (PHIHMECKHUX ABJICHHH
DKCIIEPHMEHT W TEOPHA B IIpOLECEe [I03HaHHA
npupossl. HabnwoneHie i aKCHepHMEHT B
(puznke

Criocodsl H3IMCPCHHA []JHSP['—ICCK}{X BCITHYHH

AGCONIOTHAS H OTHOCHTEILHAS NOTrpellHOCTH
HBMEPE[IHH tlJ]‘l!H‘{BCKI-{x BEIIHYHH

Monenuposanue B husHke. Poab 11 MecTo
(puzkKH B QopMHPOBAHHH COBpeMeHHOI
HAYYHOI KapTHHBI MHPA, B MPaKTHYCCKOI
AEATENBHOCTH MofeH

Mexaunueckoe asixenie. CHeTeMa 0TCUETa.
OTHOCHTENBHOCTD MEXAHHYECKOTO JIBHAKEHHA.
IMpsman n oBpaTHas 3a/a4H0 MEXAHUKA
Panyyc-pexkTop MaTepnanbHoH TOYKH, €70
[POEKIHH Ha OCH KOOpAHHAT. T paekTopHi.
ITepemeinenne. Ckopoctb. HX npoekimm Ha ocH
KOOP/IHHAT

Pagnomeproe npaMolnHeiinoe ABIKeHHE,
I'padsrieckoe omicanne paBHOMEPHOTO
[OPAMOJHMHEHHOIO NBHKEHHA

CroxeHue NepeMellicHIi H cKopocTeil.
Pemenne 3amaq

Koimiecrro 4acos

Beero

Konrpoubnbie
padorThr

Mpakru=eckne
paboTsI

Mara
HIYMCHIS

FNeKTPOHHEIE
HHPpPoOBLIE
ofipasoBaTeILALIC
pecypckl

bubmmorexa [OK
https://m.edsoo.mu/1beef346

butnnotera LHOK
https://m.edsoo.m/3a7fde2y

butnnorexra LIOK
hitps://m.edsoo.m/34c4993 |

butmnorexa [OK
hitps://m.edsoo.rm/ca2detD3

Bubnunorexa [TOK
https://m.edsoo. /711 8fda3

bubtnnorexa LHHOK
https://m.edsoo.mi/cabbded |

bubnunorexa LIOK
hitps:/m.edsoo.m/ePas2i2

butnunorexa LJOK
hitps://m.edsoo.ru/30al08a5

bubnunorexa [OK
https://m.edsoo.m/8%ba7 190

bubnnorexa LHOK
hitps://m.edsoo.n/761d1 Baa




11

12

14

15

16

18

19

20

21

22

HepapHoMepHOe JIBHKeHHE. MIHOBeHHAA
cropocthb. Yckopenne. [Ipamomnneiinoe
JBHKCHHE C [IOCTOAHHBIM YCKOPEHHEM
I'papreckoe onncanune npaMonnneiinoro
JIBHGREHIA ¢ TIOCTOAHHEIM YCKOpEHHEM
Cpoboanoe nagenue. Yexkopenue cBoboIHOTO
nazeHns. 3aBHCHMOCTB KOOPIMHAT, CKOPOCTH,
YCKOpEeHNs 0T BpeMeHH H HX TpadiHKH
JlBHsKeHHe Tesa, GpOIIeHHOTo MOl YoM K
FOPH30HTY

Kpusomuneiinoe nsuaenne. J{mnkenne no
OKPYAKHOCTH. YTTIOBAA H THHEHHAA CKOPOCT.
IMepnoa u vacTota. LleHTpOCTpEMUTENBHOE H
MOJIHOE YCKOPCHHE

Kontponsnan pabota mo TeMe "Kunematura"

Iepeeiif 3akon HetoTona, MHeplHanbHble
CHCTEMBI 0TCYETA. [IPHHONI OTHOCHTCILHOCTH
lNammnes. HennepimaibHble cHeTeMbl 0TeuETa
Cuua. Pasnopeitcrsytomasn cuna. Bropoit sakon
Hetotona. Macca

Baammoaeiicteue Ten. Tpetnii 3akon HeloToHa

IMpusimn eyneprosnimn cuil. Pemenne zagay
Ha NpuMeHeHHe 3akoHoe HetoToHa

3aKOH BCeMHPHOTO TATOTEHHA.
FKBHUBAIECHTHOCTE ]'paBHTﬂ.lJ,I»[OHHOﬁ H
WHEPTHOI Macchl

CHila TaecTd M yeKopeHHe croDoHOro
najicHus

JBnxente HebeCHBIX Tl H HX HCKYCCTBEHHBIX
ciyTHHKOB. [leppas KocMHYeeKad CKOPOCTh.
3akonnl Kemulepa

bubanorexa [TOK
hitps://m.edsoo.m/a99549a7

Bubnanorexa [NOK
https://m.edsoo. m/b7560bb{

butmmorexa [IOK
hitps://m.edsoo.m/1738109¢

Bubnuorexa [TOK
hitps:/m.edsoo. /71 chb4 {5

Bubanorexa [TOK
hitps://m.edsoo.ru/33196fbe

Bubnuorexa [HOK
https://m.edsoo.mi/1242{32¢

butauorera [HOK
hitps://m.edsoo.ru/5a%4a64

bubmnorexa [HOK
hitps://m.edsoo.ru/141d3837

bubnmunorexa [TOK
hitps:/m.edsoo.m/57dbas05

Bubnnorexa [TOK
https://m.edsoo.m/bdf997th

bubnnorexa HHOK
https://m.edsoo.m/YabaZbla

butauorera [HOK
https: m.edsoo. /22757126

Bubnnorexa [HOK
https://m.edsoo.m/1 1 abfala
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26

27

Cuna ynpyroeru. 3akon I'yka. Bec tena

Cua tpenus. TIpupojia 1 BIIBI CHIT TPEHHA.
JIBHsKerHe B AKHIKOCTH H rase ¢ YUETOM CHITEI
COTIPOTHBIICHHA CPEeIb

Haenenue. 'mapoctatnueckoe napnenne. Cuna
Apxumena

AbcomoTao TBepaoe Tedo. [locrynatenbroe n
BpalliaTeILHOS JIBACHHE TERSPIOTO TEIA

MomeHT CHIIBI OTHOCHTEITBHO OCH Bpam,cmm.
Ilnevo cuip

CrodeHue CHII, NPWIOKCHHEBIX K TBEPIOMY
reny. HeHtp Tsxect Tena. Yenopus
PABHOBECHA TBEp/IOro Tela. Buis pasHosecHs

Peinenne zamaq

Konrponsnas paGora no teme "J{unamuga.
Cramnka Teepaoro tema”

Hmimyise MaTepHansHOH TOYKH, CHCTEME
MATCPHATLHBIX ToueK. LleHTp Mace cHeTeMEl
MaTepHallbHBIX ToUeK, Teopema o JBHKECHHN
LEeHTpa Macc

HMITYJIBC CHITEL H H3MeHeHHe HMITY/IbCa Tela,
3aKOH COXPAHCHNA HMITyNbca. PeakTHRHOE
JBHKEHHE

MoMeHT HMITYITbCa MaTEPHATBHOH TOUKH.
[IpeicTaslienHe 0 coXpaHeHHH MOMeHTa
HMIY/IBCA B IIEHTPATEHBIX [OIX

Pemmenne zanaq

PaboTa cHIBEl Ha MaJIoM H Ha KOHSTHOM
nepemernennn. ['paduueckoe npeacrasieHne
paboTsl cHiibl. MOIHOCTE CHITBL

budanorera [TOK

hitps://m.edsoo.m/0ae2cd®4

bubnmuorexa [[OK
hitps://m edsoo /1 fa86499
hitps:/m.edsoo.r/2¢b29676

butanorera LHIOK
htips://m.edsoo. m/a28aa7ad |

bubnunorexa [HOK
butmuorexa LHOK
hitps:/m.edsoo.m/2b95d57e |

budanorera [HOK

https://m.edsoo.m/653d3459

Bubnnorexa [TOK
hitps://m.edsoo.m/9aa79%a7d

bubmnotexa [OK
https: /m.edsoo.mu/de ] caac)

butanorera LHOK
hitps://m.edsoo. /9 15a574¢

bubnmnotexa LIOK
hitps://m.edsoo.m/4bhE294b

bubmnorexa [HOK
hitps:/m.edsoo.ru/1310a221

bubmmnorexa [TOK
hitps://m.edsoo.ru/d6532ebY

bubanorera [TOK
htips://m.edsoo.m/f7706d63

bubnnorexa [TOK
hitps://m.edsoo.m/913974¢7
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41
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44

45

46

47

48

49

Kunerndeckas sneprud. Teopema ob
H3MCHCHHH KHHETHYCCKOH IHEPIrHI
MaTepHalIBHO TOYKH

[ToTeHnnanbHbIe H HEMOTEHIHAILHEIE CHITBI
[MoTennmanchas sveprud. Bropas KocMiIdeckas
CKOPOCTD

Tperba kocmH4eckas ckopocTs. CBasb paborsl
HENOTeHIHANBHBIX CHII € H3MEHEHHEM
MeXaHHYeCKOH IHePrHH CHCTEMBI Tell. 3aKoH
COXpPaHEHHS MEXaHHIECKOH YHepriH

VIpyrue 0 HEYIPYTHE CTOIKHOBEHMS.
Ypasnenne bepryinm Ui niaeanbioif
FKHIKOCTI

Kontponenad padoTta mo TeMe "3aKkoHEI
COXpAHEHHA B MeXaHHKe"

PassuTie MpecTaBleniii 0 NpHpoie TEMITOTEL
Ocnopuble monoxerands MKT. JInddyana.
BpoyHOBCKOE NMBIDKCHIC

CTPOCHHC TBBOUGPH'BHBIX. WHJIKHX H TECpALIX
TEIL. Xapalm:p JABHMECHHA W BSﬂHMOﬂeﬁC’TBHH
HACTHIL BelecTBa

Macca 1 pa3Mepsl MOJIEKYI (ATOMOR).
Konuuectro pemectsa. IMoctosnnas Asoragpo

Temneparypa. Temnosoe pasnosecue. lllkama
Henbcns

Pemenue 3anay

Hncaneubiii raz. ['asoBkie 3aK0HE

Ypasueune Menneneesa-Knaneiipona.
Peenne 3anau

AbcomoTHas Temneparypa. 3axod [lanpTona

HmIlPOHCCChI B HACAJIBHOM I'asc C NOCTOAHHBIM

bubanorexa [TOK
hitps://m.edsoo.m9ase2e74

bubnnorexa LHOK
https:/m.edsoo.m/554balce

bubnunorexa [OK
https://m.edsoo.ni/f5Thded 1

bubnmnorexa [OK
https://m.edsoo. i/ 30{43bo

budmnorera [[OK
hitps:/'m.edsoo.m/474e7cda

budnuorexa LHOK
https://m.edsoo.m/bllad445f

bubnnorexa HHOK
https://m.edsoo.m/c44d02e2

butnnorexra LIOK
hitps://m.edsoo.m/c5b72ab7

bubmnorexa [TOK
https://m.edsoo.m/0070d493

Bubnunorexa [TOK
https:/‘m.edsoo.m/153 1abas |
butamorera LHOK
hitps://m.edsoo.m/1deb2367 |
bBubanorera [TOK
https://m.edsoo./8d12c328

bubnnorera LHOK
hitps://meedsoo.mu/14e02d 11 |
bubmnorexa LHOK
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54

57

59

60

6l

KOJHYISCTBOM BeleCTRA

I'padirueckoe npencTaBIcHHE H3OMPOIECCOR:
H30TEpMa, H30X0pa, Hiobapa

Ocnosroe ypasnexnue MKT

Pemenne 3anaq

Ceazp abcomoTHON TeMIepaTyphl
TCpMO,ﬂHHaMIT‘IecKDfI CHCTCEMEI CO cpenﬂcﬁ
KHHETHYECKOIT BHEI]I"HEFI MoCTYNaTeJIbHOTO
TEIMIOBOIO MBHACHHA ed HACTHIL
Obobmente # cHCTeMaTH3AINA 3HaHA 110
teme "OcroBer MET"

Kontponpaaa pabota mo TeMe "OcHoset MKT"

TepMoanHaMpgeckas cHeTeMa. 3agaHie
pHemHux yenoBuii aas T/l eneremel. Bretnnne
H BHyTpeHHue napaMerpel. [Hapamerpe TJ]
CHCTEMBI KaK CPE/IHHE 3HAMCHHA BEJIHYHH,
ONHCHIBAOIIHX &€ HA MHKPOCKOITHYECKOM
YpOBHE

Hynepoe Hauai1o TepMOJIHHAMUEKH,
Camonponssonbiad penaxcaris TJ| cuereMsr k
TEIIOBOMY PABHOBECHIO

Motens HASATLHOTO Ta3a B TEPMOTHHAMHKE,
VenoBua NpUMEHHMOCTH 3TOiH MoJeln
VYpasuenne Menaeneesa-Knanetipona u
BBIpasKeHHe U1 BHYTPeHHei 3Heprum
Bripasenue juis BHYTpeHHel sHeprun
OJHOATOMHOTO HACAIBHOTO rasa,
KpasncraTHyeckne W HecTaTHIECKHE TIPOIECCEI
DeMeHTapHasA padoTa B TepMoJIHHaMHKe.
Brranenenne paGoTsl no rpadHKY npolecca Ha
pV-imarpamme

htips://m.edsoo. /688 TRAS 1

bubnnorera [HOK
https:/m.edsoo.mu/1344327b

bubnnorexa LHHOK
hittps: /fm.edsoo./cB8094721 |

butmmnorexa LJOK
hitps://m.edsoo. /10265205

hitps://m.edsoo.m/c3IRafR7S

Bubnnorexa [TOK
https://m.edsoo.m/09d [ 2fds

bubnmuorexa LHOK
hitps:‘m.edsoo.mu/1 3adad 59

bubnmotexa LHOK
hitps://m.edsoo.u/5f8d38a3

bubmnorera [IOK
hitps://m.edsoo.ru/8ec51200

bubnunorexa [HOK
https:/‘m.edsoo./29355001

bubnnorexa IOK
https://m.edsoo.wbal 1 78d0

bubauorera [HOK
hittps:/m.edsoo.m/acscacl 5

bubnnotexa LHOK
hitps://m.edsoo.m/741d5738
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69

70

71

72

74

75

76

77

Tenmonepefaya Kak crnocod HiMeHeHHA
eHyTpeHHeH sHeprin TJI crcTeMel 6e3
copeplieHus paborhl

Konpexius, TEIIOIPOBOIHOCTh, H3TYHYCHHE

Kommgectso Tenmotel. TennoéMKroCTE Tema.
YienbHas v MoJApHAA TEIUIOEMKOCTH
BelllecTRa. ¥ enbHas TelloTa cropapig
TOILIHBA

Pacuér KonHUeCTBa TEIUIOTEL npH
Tenlonepea4e

IMousTHe 06 amrabaraoM nponecce. [Tepphii
3aK0H TePMOIHHAMHEN

KonuuecTso Tennorsl # padoTa KaKk Mepsl
H3MEHEeHHA BHyTpeHHeil sneprun T[] cucrembr

Bropoii 3akoH TepMOIHHAMHER J1ISL
PABHOBECHBIX H HEPABHOBECHBIX [IPOLIECCOB.
HeobparuMocTs NPHPOHEIX OpoleccoB

[Mpusipner gefictsua Tennossix Mammy. KITT
Magcumansroe 3Havenne KIT. Iuxn Kapuo

Pemtenue sanau

DKOMOTHUYCCKHE ACIICKTH HCIIOIL30BAHHI
TEIIOBBIX ,EI,BI-ll'aTCJ'ICFI. Tenmnosoe JArpA3HCHHE
OKpyAAIONIeH cpejibl

Pemenne 3anayq

Ofobienne 1 CHCTEMATH3AHA 3HAHMIT 110
teme "Tepmomanamuka, Temnopbie Manmmb"
Kontponenas paboTta no TeMe
"Tepmonnamuka. TelloBble MalHHb"

[Tapoobpaszosanne u konacHcanua. Henapenne

bubanorexa [TOK
hitps://m.edsoo.m/3d 734561

butanorexa LHOK
hitps://m.edsoo.m/157h34ed

butmuorexa LHOK
hitps:/m.edsoo.u/Tha6 7355

butmmnorexa LOK
https:/‘m.edsoo. /1 dbSadde

Bubanorexa [TOK
https://m.edsoo.m/d80SRE24

bubtanorera LIOK
hitps://m.edsoo.m/b047alcd

bubnuorexa [HOK
https:m edsoo.r/'c6i4{464

bubnuorexa LIOK
hitps://m edsoo m/2e945513

bubanorera [HOK
https://m.edsoo.m/fe3857b0 |

Bubnuorexa [HOK
https:/‘m.edsoo.m/bIefal 8b |

bubnnorera 1OK
hitps://m.edsoo. /9867 aaa’7

bubmnotexa [OK
hitps:/m.edsoo.m/c8c70432 |

bubmuotexa LHOK
https:/m.edsoo./28d62b3f
butnnorexa LIOK
hitps:/m.edsoo.ru/1bée26e5
bubanorexa [OK
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80
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82

84

85

86

87
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89

W KHTIeHHe, Y enkHad TermoTa
napoodpa3oBaHusL

HachiieHHBIC H HEHACHIIICHHEIC NAPBL
KasiecTBeHHaA 3aBHCHMOCTD TUIOTHOCTH W
JABIEHHA HACKITIIEHHOTO Tapa 0T TeMIepaTyph,
HX HE3ABHCHMOCTD 0T 00BEMA HACHIIEHHOT O
napa. 3aBHCHMOCTh TEMIIEPATYPEl KHIIEHHA OT
JABIIEHHA B KHIKOCTH

BranocTs Bosayxa, AbcomoTnas 0
OTHOCHTICIIBHAA BIAKHOCTE

Pemenne zamau

Teépnoe teno. Kpueranmraeckue u aMmopdHbie
Tella. AHU30TPOLIHA CBOIICTE KpHCTALIOR
IaBrieHne H KpHCTAIUIH3AIHA. Y 1e/bHAA
TenioTa iasnennd. Cyoammanms
HedopManimn TBEpaoro Tena, PacTsikeHHe 0
caarue. Casur. Moayns FOnra. [penen
YIpyrux jgedopmanuii

Tennosoe pacmupenne sKHAKoOCTEH H TBEPIBIX
Tell. AHTapMOHH3M TEIUIOBEIX KosleDanmii
TACTHII BEIICCTRA

[Mpeobpazosanue sHeprun B (ha3oBeIX
nepexoiax

YpasHeHHe Telosoro Gananca

Peuenue sanau

IMogepxuocTHoe HaTsbreHne. KamuspHsie
Apinennd. JlapneHue noj HCKPHBJIEHHOH
MoBePXHOCTRIO KHAKoCcTH. PopMyna Jlannaca
QoobmeHHe H CHCTEMaTH3AINA 3HAHHH 10
TeMe " ATrperaTHEIC COCTOSHHS BEIICCTBA.
DaszoBbie Nepexos’"

hitps://m.edsoo.m/618e6777

bubmnorexa LIOK
https://m.edsoo.m/t5c] 7d02

bubtnunorera LHOK
https:/im.edsoo.m/30ebbb79

Bubnnorera [TOK
https:/‘m.edsoo.mu/1 8¢951(13

bubnnorexa LHOK
https: m.edsoo./20a88a03
bubnmunorexa LHOK
hitps://m.edsoo.m/6eed 1e9f

butauorera [HOK
hitps://m.edsoo.mu/dalaabl 0

bubmmotexa LHOK
https:/m.edsoo.m/ThaSed 2

Bubnnorera [HOK
https://m.edsoo.m/97a0672f

bBubnnorera HOK
https:/‘'m.edsoo.m/ab15211b .

Bubanorexa HHOK
hitps://m.edsoo.m/Bab740d

bubauorera [HOK
https://m.edsoo. m/h42{1197

bubnmnotexa LHOK
hitps://m.edsoo.m/0h32575¢
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99

100

101

102

Kontponsnag padota mo TeMe "Arperarthsie
cocTofHHSA BemmecTsa. PasoBbie nepexoan!”
ONEeKTPH3alM TeI H ef TPOSBICHHA.
Onextpuuecknii 3apaz. Jga Buna
TEKTPHYECKHX 3apA/ios. [TposoiHuky,
IOHAICKTPHKH U NOTYTPOBOIHHKH
JnreMeHTapHBIH JIEKTPHYECKHI 3apa1. 3aKoH
COXpaHeHHd MNIEKTPHYECKOTO 3aps/ia
BaanmopeiicTere 3apanos. Todednbie 3apsibl.
3axon Kynona

Pemenue 3ana4

Anekrpudeckoe noje. Ero jeiicreie va
eKTPHYECKHE 3aps]ikl

HanpsmxEHHoCTE ANeKTPHYECKOTo MO,
[poSusti sapan. Jhiam HanpmxéHHOCTH
ERTPHUCCKOTO oy, OHOpoAHOE
IEKTPHYECKOE T0JIe

[ToTeHNHATBHOCTE AIEKTPOCTaTHYECKOTO MOJTA.
Paznocts HNOTCHITHAIOB H HAIIPKCHHE
HDTCHIIHBJ]I}H&}I FHEPIHA 3apAla B
IEKTPOCTATHHCCKOM [IOJIE. HUTEHLIHELTI
AIEKTPOCTATHIECKOTO MOJIA

CpA3b HANPAKEHHOCTH MOJIA W PasHOCTH
HOTCHIMAIOB I8 3ICKTPOCTATHIECKOTO 1018

[MpuHunn cyneprosuium AMeKTPHYSCKHX [oNeH

Pemenne sanay

Ione ToyedHoro 3apafa. [Tome pasHOMepHO
3apmKeHHOIT cdepsr

IMone pasHOMEpHO 3apAKEHHOTO 1O 0DBEMY
mapa. INone papnomepHo sapsieHHo

Bubnnorexa [TOK

https:/‘m.edsoo.m/Tdc2a739

Bubnnorexa [NOK
https:/‘im.edsoo.m/1affd4 51

butanorera LHOK

Bubnuorexa [TOK
hitps://m.edsoo.m/445h7746

buénnorexa LIOK
hitps:/m edsoo r/6b87ecSa
https;/m.edsoo. /0811 9be

Bubtnunorexa LHOK
hitps://m.edsoo.m/05c6bial

bubmuorexa LIOK
hitps://m.edsoo.mu/3dact957

Bubnnorexa [OK
hitps://m.edsoo.m/8002 1447

budanorera 1HOK
https://m.edsoo.m/al5fa389

bubmnotexa [HOK
hitps:/m.edsoo.m/di7a6838

bubanorexa HOK
hitps://m.edsoo.m/Octeda6e

butnuorexa [HOK
https:/m.edsoo.ru/5a582263

bubnuorexa [OK
https://m.edsoo.m/b297b5c3

bubanorera [HOK
https:/m.edsoo./f7ab65ee




104

105

106

107

108

109

110

112

113

114

116
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118

DecKkoHEeYHOI TIOCKOCTH
HpOBD,ElHHKH B AJIEKTPOCTATHYSCKOM IT0JIE.
Venosue PaBHOBCCHA 3apA/IOR

JMIMeKTpHKH 1 MOMYTIPOBOHHKH B
WIEKTPOCTATHIECKOM 1011

Konnencatop. 2IeKrpoéMKOCTh KOHIEHCaTOPA,
BHBRTPUéMKDCTB MIOCKOro KongeHcaTtopa

| lapannem,}loe COETHHEHHE KOHIeHCATOPOR

I1 oclefoBaTe/IbHOC COSIHHEHHE
KOHACHCATOpOB

DHepris sapaKeHioro KoIencaTopa

Pemenne zamaq

JBnzxeHHe 3apaKeHHON YacTHIB! B
OJIHOPOJIHOM IMEKTPHYECKOM 10JIe

Pemenue 3amau

O6obIeH e H CHCTeMaTH3AIMA SHAHKI [0
Teme "ekTpuyecKkoe noje”

Kontponshas paboTta mo Teme "InekTpHueckoe
nomne”

Cina toka. Iocrogaubii ToK. Yenopus
CYIIECTROBAHHA MOCTOAHHOTO 3J'IE](TPH'{ECKO]'0
TOKa

Heroammkn Toka, Hanpsaenne n 3J1C

3axon Owma Ui yqacTa 1enn. DIeKTpHiecKoe
CONPOTHRIIEHHE

3aBHCHMOCTB CONPOTHBIICHHS 0JHOPOIHOIO
HPOBOIHHKA OT €r0 JUTHHBI H IUIOIIATH
MOMEPEYHOTO ceYeH

bubnnorexra [HOK
https:/m.edsoo./32405eab

butnuorera [HOK
hitps://m edsoo_m/060ebabs

bubnuorexka [JOK
hitps://m.edsoo. /84504173

butmuotexa LHOK
hitps://m.edsoo.ru/d] 1e8ce?
bubnnorexa LHHOK
hittps:/m.edsoo.m/1e992920
butnuorexa LHOK
https:/m.edsoo.nn/73a34118
bubnnorera [JOK
https://m.edsoo.m/5fb2achs
hitps://im.edsoo.m/2 7434040

bnoanorexa LLOK
hitps://m.edsoo.rm/834 1ddac

bubnmnorexa [TOK
hitps:/m.edsoo. /5752603 {

bubnuorexa [HOK
https://m.edsoo.m/ceted0e9

bubnuoreka [JOK
https:/m.edsoo.m/233311b5

bubnuorexa LHOK
https:/m.edsoo./0839al 15

bubnnorexa [IOK
https:/m.edsoo.m/f141251¢

bubanoreka [TOK
https:/‘'m.edsoo.m/95fcdf51
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128
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132
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134

135

ViensHoe CONPOTHRIIEHNE BelllecTha. Pelenne
3agau

Hocnc,uonamnmoc. napannensHoe, CMellaHHOS

COCIAHHCHHE MPOBOJHHKOB

Pacuér paspeTRIEHHBIX MIEKTPHYECKHX Lelefi.
[Mpasuna Kupxroda

Pelnenne 3anay

Pabota anekipruyeckaro Toka. 3akon Jmoyis
—Jlenna

Peuense samau

MolHoeTs nekTprtdeckoro Toka. TeroBasg
MOUIHOCTE, BRIJCNACMAA HA pEIHCTOPEC

Pemenne 3anaq

3C u BHYTpPEHHEE CONPOTHBICHHEC HCTOYHHEA
TOKA

3axon Oma u1s IOTHOH (3aMKHYTOIL)
IEKTPHYECKOH e

Pemene 3amax

MoIHoCTsE HCTOYHHKA TOKA

Koporkoe saMbikaHue

KonpieHcatop B eI MOCTOAHHOIO TOKA

Pemcnne zamau

Pemenue 3aga4 no teme "locTosHHubIT
ek TPHYCCKHIT ToK"

Pemenne 3azay no teme "lloctosHubii
ATeKTPHYeCKHif TOK"

Bubmnorexa [TOK
https://m.edsoo.m/437fR300
bubnuorexa LHIOK
https:/fm.edsoo.n/23617e07
bubauorera [TOK
https://m.edsoo.m/1794cf37
bubnuorexa [HOK
https:/m.edsoo. /388 1h469 |
bubauorera [TOK
hitps://m.edsoo.m/a3605c5c

bubanorexa LHOK
https:/m.edsoo.m/676 1 b0 |

bubdanorera LTOK
https://m.edsoo.m/997 30a6{

bubmmorexa [OK
hitps://mLedsoo.ruw/eb721c24 |
bubnuorexa [HJOK
https://m.edsoo. i/ 7T2d453af
butnuorera [HOK

hitps:/im edsoo /221 £40(h
Bubanorexa [TOK
https:/im.cdsoo.m/3580h679 |
bubtnuorexa HOK
hitps://m edsoo.r/alae5 1d8
butnnorexa [HOK
https: ime.edsoo. /54605632 |
bBubinorexa LHHOK
https://m.edsoo.m/35368{3e |
butauorera [HOK
hitps://m.edsoo.ru/4410cefl |
bubmnorexa LIOK
hitps://m.edsoo.ru/a7340a29

buémuotexa LHOK
https://m.edsoo.n/ 744261 bR
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147

Perenne 3a1a4 no TemMe "locTosHHRIT
JNMEKTPHYECKHH TOK"

O6o0menne H CHCTEMATH3AITHA 3HAHUE 110
teme "lloctoanneii anekTpryecknii Tox"
Konrponshad pabora no reme "TocrosHHsii
INEKTPHYECKHH TOK"

DIEKTPHYECKAs MPOBOHMOCTE PA3ITHYHBIX
BellIecTB. IeKTPHUSCKHI TOK B MeTa/llax.
CRepXIIpoBOAHMOCTE

DNeKTpHYecKHiT TOK B PACTROPAX H PaCIIABAX
anekTponuTos. 3akonn @apanes g
EKTPONN3a

OneKTpHiecKHii TOK B razax. [Inasma

DneKTpUIeCKHi TOK B BakyyMme. Bakyymubie
NpHOOPEI

DNeKTPHYIECKHI TOK B MOIYIPOBOIHHKAX

[MonynposoanukoBsie MpHGOpPEI

DiHyecklii HpakTHEYM 110 Teme "HaMepenne
CHJIbI TOKa H HANPAKCHHA B LCIH NOCTOAHHOTO
TOKE IIPH TIOMOIIH aHAJIOTOBBIX H UB(!EFPOBBIX
H3MepHTENRHBIX TpHOopOR" HIH "3HAKOMCTBO
¢ unposoit naboparopueit o pH3HKeE.
IMpumepsl H3MepeHHs (PU3HYECKHX BEIHYHH
[pH NOMOITH KOMILIOTEPHLIX I[aTl[HKOB”

Du3HYeckHH TPaKTHRYM 110 Teme "Hsydyenue
HEPABHOMEPHOI'O NIBHKCHHA C HEIbLIO
OIlpe/ielleHHA MIHOBEHHOIT cKopocTH”

husngeckuii paxTHEYM no Teme "Himepenne
YCROPeHHA NpH NpAMOTHHeHOM
pﬂBHUyCKOpeHIHOM JBHACHHIN IO HAKJIOHHOH
ockoeT” win "HMecneposanue 3aBHCHMOCTH

Bubnnorexa [TOK
hitps://m.edsoo.mi/eb5d4687
bubnuorexa LHIOK
https:/fm.edsoo.u/bid7a050
bubauorera [TOK
https://m.edsoo.rm/1885dd i1

Bubnnorexa [NOK
https://m.edsoo.m/da794295

bubmorera LHOK
hitps:/m.edsoo.m/4b42349 ]

Bubnnorexa [TOK
https://m.edsoo.my92d92{76 |

bubnunorexa LHOK
https://m.edsoo.m/2E+160
Bubnnorexa [TOK
https://m edsoo.mu/ab61c660

bubanorera LIOK
https:/m.edsoo. /83622200

bubmnorexa LHOK
hitps://m.edsoo.ru/5643ea56

butnuorexa [TOK
https://m.edsoo. /6292151

butmnorexa LJOK
hitps://m.edsoo./6960bGel




148

149

151

MYTH OT BPEMEHH TPH PABHOYCKOPEHHOM
OBHKCHIH"

Duznucckui npakTHEyM no Teme "Hamepenne
YCKOpeHHA cBOOOIHOIO najgeHus" il
"Hayuenne NBHKeHNA Tena, GpolleHHOro
TOPH3OHTAILHO"

DusnueckHii npakTHEYM 1o teme "Hayqenne
JABHKEHUSA Tea 10 OKPY/KHOCTH © TOCTOAHHOH
Mo Moymo ckopoeThio” Hin "Heeleoparnme
3aBHCHMOCTH HepHoaa o0pameHus
KOHHYECKOTo MadTHUKA 0T ero fnapamerpos”
Ouangecknii npakTHEYM Mo Teme "Hameperie
paBHOAeficTBYIOMIEH CHIIBI IPH JBIDKEHHH
DpycKa 110 HAKIIOHHOH UIocKkoeTi" HIn
"TIpoBepka rHIIOTE3BI 0 HE3ABHCHMOCTH
BPEMCHH JIBHKCHNS Opycka 110 HaKJIOHHOH
IIOCKOCTH HA 3aJaHHOE PACCTOSHHE OT €ro
Macchl"

DuageckKHil IPaKTHKYM 110 Teme
"Heenenopanue 3aBHCHMOCTH CHI YIIPYTOCTH,
BOZHUKAIOIIHX B IPYAHHE H PE3HHOBOM
obpasite, or ux Aeopmain” win "Hsydenne
OBHKEHHS CHCTEMBI Tell, CBA3aHHBIX HHTBIO,
HepeKuHY TOll Yepes JErkuii H10K"
Ousnueckui npakTiryM no teme "Himepenne
KoapHITHEHTa TPEHHA TI0 BelTHYHHE YITIOBOTO
koadunnenTa sasucumoct Frp(N)" i
"Hecaenosanie AsHzxeHus Opycka 1o
HAKIOHHOH IUIOCKOCTH ¢ IIepeMeHHbIM
koadpunuentom Tpenns” win "Hayienne
NBHKEHHS IPY3a Ha Baly ¢ TpeHHeM"
DuaMgecKHiT IPAKTHEYM [10 TemMe
"Heenenosanne yenoruii paBHOBCCH TBEPIOTO
TeJa, HMERIMIEro OCh BpanieHua" 1in
"Konetpynpopanie KpoHINTSHHOR 1 pacyer

Bubnnorexa [NOK
https://m.edsoo.m/d] ea2402

Bubnuorera [HOK
hitps://m.edsoo.ru/bef53514

butnnorexra [JOK
https://m.edsoo.m/0b34dbg4

butmuotexa [OK
hitps://m.edsoo.m/b55b8 1al

Bubmmorexa [ITOK
hitps://m.edsoo.m/b83b1607

bubmnorexa [HOK
https://m.edsoo.m/4a04 f4{7
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156

157

158

cHn ynpyroctn" wnm "Haygenne yeroiianpocty
TBEPAOrO Tella, HMEHILEro IIoaAs onops!”

Duznucckui npakTHEyM no Teme "Hamepenne
HMITYJIBCA TEJIA 110 TOPMO3HOMY MyTH" WIH
"HamMepenne CHITBI TATH, CKOPOCTH MOJENTH
MEKTPOMOOHIA H MOITHOCTH CHITE! TATH" HITH
"CpaBHeHHE H3MEHEHHA HMITYIIbCA TeNa ¢
uMnynseom cuitkl” unn "Heenenosanue
COXpaHEeHHA HMIY/Ibca TpH YIPYTOM
pranMojeficTein” win "Mamepenne
KHHETHHUCCKOIT YHEPTHH Tela MO TOPMO3IHOMY
nyTH"

Duznveckui npakTHEYM no teme "Hayuenne
H30TEPMIYECKOTO Mpollecea (peKoMeHI0BaHo
HCIoNB30Banue UHgposoil tabopatopun)" wm
"M3ydeHne H30XOpHOTO [ponecca” WM
"Hsyuenme nsodapHoTo nporecca” HIM
"IpoBepka ypaBHeHHA COCTOAHIA"

Duspueckuii TpakTHEYM 1o Teme "Hsmepenne
yaenpHoit Temoémroetn” wm "Heenenosanue
[poLgcea OCThIBAHHA BelllecTsa" Wil
"Hecnenosanne apabaraoro nporecca” HiIH
"H3yuenne B3aHMOCBS3H YHEPIHH
MeRMOIEKYIIAPHOTO B3aUMOoIeHCTBHA H
TeMIEPATYPbI KHIICHHS KUAKocTell"

Dusnyeckuii npakTHRYM 0o Teme "Hayuenne
3aKOHOMepHOCTeH HenapeHns KHIKocTel" Him
"HamMepenne ye/IbHOH TeIUIOTH IIABIeHHA
npaa" wm "H3ydenne cBolicTB HACHIICHHBIX
napos” win "M3mepenne abcomoTHok
BIAHOCTH BO3/IYXa H OlICHKa MAacchl Iapos B
nomentenun”. Hamepenne xoadduunenta
HOBEPXHOCTHOIO HATHIKE HHA

Di3HYCCKHIT IPAKTHKYM 110 TeMe
"Habmronenie npespamenys sHepriu

bubanorera HOK
hitps://m.edsoo.m/856ib28e

bubnmorexa [TOK
https:/im.edsoo.nw/e0fe7e07

bubnnorexa [OK
hitps://m.edsoo.ru/212{aa6 1

bubaunorexra [HOK
hitps://m.edsoo.r/6b1a23b5

bubnuorexa LHOK
https://im.edsoo./ecd24377
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160

161

162

163

164

165

3apAKEHHOTO KOHIEHCaTOpa B 3HepTHIO
H3TydeHIA ceeToauoa" win "Hiyuenue
[POTEKAHHA TOKA B LElH, cotepaarlei
kongencarop” win "Pacnpenenenne pasnocTH
MOTCHIHAIOB (HANPIKCHHA) IIPH
[OC/IeI0BATEIBHOM COeIHHEHHH
KOHJleHcaTopoB”

Dusnyeckui NpakTHKYM 10 TeMe
"HeenenoBanne cMENMAHHOTO COSTHHEHHA
pesncTopop” HiIH "HaMepeHHe yIenbHOTO
COMPOTHBICHI MPOBOIHHKOB" HIH
"Mecnenosanne 3aBHCHMOCTH CITBI TOKA OT
HaNPAKCHUA U4 JTaMIIbl HAKaIHBaHHA"
DuangeckHii TPaKTHKYM Mo TeMe
"Habmonenne snexTtponnza" win "Himeperne
3apA/ia 0JHOBA/IEHTHOTO HoHA" HiH
"Heenenosanne 3aBHCHMOCTH COTIPOTHRITEHHA
TEPMOPE3HCTOPA OT TEMIEPATypPLI" WIH
"CHATHE BONBT-aMIEPHOI XapaKTEPHCTHRKH
AHoja"

Pesepusiii ypok. Obob1LeHMe 1
CHCTeMaTH3allHs 3HAHHH 10 TeMe
"Kunemarmxa"

Pesepausiii ypok. ObobuieHe 1
cHcTeMarH3anug 3nanui no teme "Jlunamuka”
Peseprnnrii ypok. OGobienye n
CHCTeMAaTH3allHA 3HAHHI no TeMe "CraTiKa
TBEpOro Teaa”

Pezepsusiii ypok. OGobienue u
CHCTeMaTH3aIHA 3HAHMH 10 TeMe "3aKoHEI
COXpaHCHHA B MeXaHHKe"

Pesepsublii ypok. ObobuLieHHe 1
cHcTeMaTH3al A 3HaHui 1o Teme "OcHOBE
MONeKYIApHOKHHe THIecKoH TeopiH”

Bubnnorexa [HOK
https://m.edsoo.m/2b179d98

bubmnotexa [OK
https:/m.edsoo.u/64bGed01

bubnnorexa [OK
hitps://m.edsoo.ru/ed017d93

bubauorexa [HOK
hitps://m.edsoo.m/3149956b

bubanorera [TOK
https://m.edsoo.m/019752ac

budnmorexa LHOK
hitps://m.edsoo.nw/'ocDdBec

bubanoreka [TOK
hitps://m.edsoo.m/de 148976




PeseppHEli ypok. Obobinenne n
166 cHCTeMaTH3allHA 3HAHUH Mo TeMe 1
"Tepmonnamuka. Tell1oBble MalHHb"

bubanorexa [TOK
hitps:/m.edsoo.m/0becT 7l

Pesepsubiii ypok. Obobuienne n
167 CHCTeMaTH3alHA 3HaHui 1o TeMe "ArperaTHele 1
COCTORHHA BemecTBa. PazoBrie nepexonst”

bubnnorexa LHOK
https:/m.edsoo.m/5%case91

Pesepeusiii ypok. Obobmenue u
168 CHCTEMATH3aIIHA 3HAHUH 110 TeMe 1
"InexTpryeckoe mmone”

bubanorera [OK
https:/'m.edsoo.m/t2381 clc

Peseppaniil ypok. Obobuenne u
p yp L bubanoreka [TOK

169 CHCTEMATH3AIIHA 3HAHHH 110 TEME |
https:/‘m.edsoo.rmu/3castdal

"TocTosnub anekTpHYeckuii Tok"

Pesepinelii ypok. Obobienne u
170 CHCTeMAaTH3aLHA 3HaHui mo Teme "Toku B 1
pasIHYHBIX cpegax"

bubanorera [HOK
hitps://m.edsoo.m/ccT68 1d4

OBIIEE KOMTHYECTBO YACOB I10 ITPOT PAMME 170 8 16



11 KJIACC

Ne
nn

11

12

Tema ypoxa

BsanmoelicTBHe MOCTOAHHBIX MAarHHTOB H
NPOBOIHHKOB ¢ TOKOM. MarnuTHoe none.
I'mmoresa AMiepa

Bexrop marnurHoii npayknun. [puamun
CYNEPNO3HIIMHE MAarHHTHEIX nosteil. JTnHnn
MarHHTHOI HHIYKIIHH

MarnuTHOE NOJE HPOBOIHIKA ¢ TokoM, OIEIT
Dpcrena

Cuna AMmnepa, eé HalpaBIeHHE H MOY/Ib

Penienne 3anay

[pumenente 3akoHa AMIepa.
DieKTpoH3IMEPHTElIbHBIE LIPHDOPL

Cuna Jlopenna, e€ HanpasieHHe H MOJYJlb.
Jpmxenye 3apsukeHHoll HacTHIIB! B
OAHOPOAHOM MarHHTHOM MoJe

Pemenue 3anau
Pabora cunet Jlopenua

Pemnienue sanaq

MaruuTHoe nolie B BelecTre.
MeppoMarHeTHKN, Mapa- H AHaMarHeTHKH

OcHOBHBIE CBOHCTEA (heppOMarHETHKOR.
Ipumenenne eppoMarHeTHROB

Pemenne sagau mo teme "Marunrooe nome"

KommusectBo acos

Beero

Konrpoashbie
padoTeI

Mpakrnieckne
padoTh

Harta

H3IYY1CHIH

DIACKTPONHLIC
mngposbie
ofipazoBaTe/ibHbIE
pecypesi

bubmuoreka LHHOK
hitps:i/m edsoo.r/487a8593

EBubtnnorera [OK
https://m.edsoo.mudclabeeh

bubnunotera HHOK
https:/m.edsoo.m/d35d5262

butmoTera [IOK
https://m.edsoo.ru/26d9¢5ha
bubtnuoreka LHOK
https://m edsoo. /a3 Tadc2 |

butnuorera LIOK
hitps://m edsoo.ru/ad7718d7

bubtnuotexa [HOK
https://m edsoo. m/c9Tataal

Bubnnorera [OK
https://m. edsoo.m/504e98¢7

bubnuoTtexa HOK

butmorera [HOK
https:/im.edsoo. /9361 7hdY

Butnunorera ITOK
https://m. edsoo. /309608

bubnnorera HOK
hitps://m.edsoo.mOb58190a

bubmuorera HOK




15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Pemenue 3aja4d o Teme "Maraurroe nome”

SprenHe ANeKTPOMATHHTHOH HHTYKITAH.
[loTok BekTOpa MarHHTHON HHIYKIIHH

IC uamyKunn

3aKoH eKTpoMarHuTHOH nHIyKimn Qapanes
Buxpesoe snextpuueckoe none. Toxu Oyko
3/1C HHIYKIMH B JIBIGKYIIHXCA TPOBOIHHKAX
Pemere 3ana4

Ipasuno Jlenna

Hunykrusnocts. KaTymmka nHAYKTHEHOCTH B
LEMH MOCTOAHHOTO TOKa

Senenue caMmonHAykian, 2JC
CAMOMHIYKLMH

BHEPI'Hﬂ MArHTHTHOTO [TOJIA KaTYIIKH © TOKOM.
3JIICKTPOM ArHHTHOES TI0JIE

Pemenne zanas

O6obmenne # cHCTeMaTH3AINA 3HAHHI MO
Teme " DIeKTpoHHaMHKA"

KonrpoibHas pabora 110 Teme
"JnekTpoaHHaMHKa”

Konebatenpnas cucrema. CrobojiHble
konebanus. [apymonndeckie Konebanms
Kunemarnueckoe H IHHAMHYECKOE OITHCAHHUE
KoneGaTenbHbIX JABHKECHHH

hitps://m.edsoo. m/5h55¢307
butnuorexa [HOK
https://m.edsoo.ru/4 1 cdae8a
bBubnuorexa HHOK
https://m edsoo.mubietalc
Butnuorexa IHOK
hitps://medsoo.ru/481 50bd8
bubnmorexa HOK
hitps://m.edsoo.ruw/abdec] 88
bubtnuorexra [HOK
https://m.edsoo.ru/] Sabel 40
bntmoTera LHIOK
hittps://m.edsoo.u/0235¢c02
bubtnuoreka LHOK
https:im.edsoo.nddidac 18
bBubnnorexa [HOK
https://m.edsoo.mubbe22726

bubénnorera HOK
https:/m.edsoo. /621 eaed

butnuorera [HOK
https:/m.edsoo.rmu/Teetlical

bubnnorera IHOK
https://m edsoo. mub3ctiad] |
bubnuotera LHOK
https://m edsoo.m/88169d2b
Bubnuorera IHOK
https://m edsoo. /76484025

butmunoTera LHIOK
hitps://m.edsoo.ru/8ac09b98

Butnunorera IOK
https://m edsoo.mu7el db3RS

butmorera LHIOK
https://m.edsoo.ru/8Tce9498




40

41

DHepreTHdeckoe anucanne. Briposn
AHHAMHYICCKOI'D OITHCAHHA TapMOHITICCKIX
KoJIeBaHil H3 NX SHEPreTHYECKoro 0
KHHEMATHY9eCKoTO OIHCANHA

Amnauryna n dasa konebannii

Iepnon n yactora konebanuii. [Nepuon
MaJTBIX CBODOHEIX KoTeOariii
MaTCMATHICCKOTO MadTHHEKA. Hepuo,zt
CcBODOHBIX Ko/leOaHnil 1pyKHHHOTO
MaATHHEA

Jaryxatone Konebanis, Brmysiennse
koncbanna. Peionanc

ApToKOneOaHns

Penmenne 3anaq

Vpox-kontpepenims "Mexannyeckue
KoneGaHuA B My3bIKaJIbHBIX HHCTpYMeHTax"
Obobdmenne 0 CHeTEeMAaTH3AIHA FHAHHH 110
Teme "Mexanmieckue Konebanua"
DNEKTPOMATHHTHEIE KosleDaHHs.
KonebaTenbupiil konTyp

@opmyna Tomcora. CBA3b aMILTHTY/IBI 3apsia
KOHJIEHCATOpa ¢ aMILIHTY/I0M CHIIbl TOKA B
KoneGaTenbHOM KOHTYPE

3aKoH COXPAHEHIL JHEPTHH B HISAILHOM
KolleDaTe/IbHOM KOHTYpe

Jaryxarole WIeKTpPOMArHHTHBIE KolleGaHHA.
Briy#aeHHbIe TeKTPOMATHHTHRIC
KoneGanua

INepemenneri Tok. Pesnctop n koHgencatop B
LEIH MepeMEHHOTO TOKA

buGnuoteka LIOK
https:im edsoo.r/e3c99692

bubnnoreka LIOK
httpsz/m.edsoo.mu/7alc439a

Bubnuorexa IHOK
https://m edsoo.m'e0399319

bubnnorera HOK
https://m.edsoo.mu72e93d09

Bubnuoreka [TOK
https://m.edsoo.ru/badd2644

bubnuorexa LHOK
https:/m.edsoo.m/addeec7 1
https://m.edsoo.u/756123c5

bubmuoTera LHOK
hitps:/{m.edsoo.nu/8ef58 7he
Bubnnorexa [TOK
https://m.edsoo.m/eb84 1821

bubnnorera [JOK
https:tm.edsoo.u/ddadabde

bubnnoreka [IOK
hitps:{m.edsoo.mA93Yafl

butmorera [HOK
https:/m.edsoo.m/dle2d543

butmnoTera LHOK
https://m.edsoo.m/5e668619

butnuorexa LHOK
hitps://m.edsoo. /84836152




43

44
45

46

47

48

49

50

51

55
56

37

53

Katyika HHAYKTHBHOCTH B 1IEMH
NEPEMEHHOID TOKA

Jaxon OMa [ 37K TPHYECKOH Henn
IIEPEMEHHOTO TOKA

MolHocTs NepeMeHHOro TOKa. AMILIMTYHOe
H ﬂcﬁcmy}c:mcc FHAYCHHE CHIILI TOKA H
HaMPAmRCHUA

Pezonanc B 'BHCKI‘[JH'-ICCKDFI HEIH

Penienne 3anaq

Haeamsueii Tpatcdopmarop. Iponasoactao,
nepeiada o noTpedneHue 3NeKTpHIecKoR
IHEpIruM

FKOIOTHIECKHE PHCKH NIPH IIPOH3BOIACTRE
anekTpooHeprid. KymsTypa Henoms3oBaHiA
MICKTPOHEPTHH B HOBCEII'HEBHOﬁ AHHM3HHE

Penenwe 3aja4

Pemiexue sanad

O6o0menne B CHCTEMATH3AIINSA 3HAHMIT 1O
TeMe ""DNeKTpOMariATHEE Konebarnns"

Mexanngeckie BONHEL XapaKTepHCTHEH
MEX3aHHYCCKHX BOJIH

CBOMACTEA MCXaHHYCCKHX BOJIH

3ByK. XapakTepHCTHKH 3BYKa

Hudpaszsyk u ynprpazsyk. [llymosoe
sarpAsHerde okpy&Katoneil cpels

Pemenne 3a1a4

MeKTpoMaranTHee Boarsl. Hanydenwme

Bubmunorera IOK
https://m.edsoo.ru/cfa307af
bubtnuorexa LHOK
https:/m.edsoo.m/8bae38ed

butmmorera [OK
https:im.edsoo.rw/Lcacbede

bnbnuotexa HOK
hiips:/m.edsoo. m/087506d1

bubnnorexa [OK
https://m.edsoo.r/al 6836ad

Butnuorexa [IOK
https://m edsoo. m/f974 1 8ae

bubmmoreka LHIOK
hitps:/im.edsoo.r/abi74d93

butnuorexa [OK
htips:/im.edsoo.ruee6677ed
bubnnoTera IIOK
hitps://m.edsoo.my/7cab391%
butnunorera LHOK
https:/im.edsoo.m/401024a9
Bubnunorexa [TOK
https://m.edsoo.mu/a382109f

bubnuorera [HOK
hitps://m_edsoo m/d9as 1000

bubnunorera IHOK
https://m.edsoo.ru/1 38b610Y
Bubnuorera [HOK
https://m edsoo.ru/73800381
butnuorexa [HOK
https dim.edsoo.rw/cfd91 8bf
bubnnoTeka [OK




39

60

6l

62

64

65

66

67
68
69
70

71

72

NIEKTPOMATHHTHBIX BOJH

DHeprs 31eKTPOMArHHTHEIX BoIH. CBolcTBa
AMEKTPOMATHHUTHAIX BOJIH

IlIkana »7eKTPOMATrHHTHLIX BOITH.
[IpHMeHEHHE MIEKTPOMAIHUTHBIX BOJIH B
TeXHHKE H OBITY

IIpHHIMIET pagHOCBA3H U TelTeBHICHHS.
Papnonoxaius, D1eKTpoMariuTHOE
3arpssHeHHe OKpysKalolleii cpelibl
Konrponsnas pabora no teme "KoneGanng u
BOJIHBI"

CgeT. 3aKoH OpAMOIHHEAHOTO
PAciIpoCTpaHeH s CBeTa

Pentenme 3aj1a4 Ha NPHMEHEHHE 3aKOHA
NpSMONIMHEHHOTO pacnpocTpaieHns cBeTa
Otpasxenne ceta. [lnockoe 3epraro.
Cipepuyeckoe 3epkaio

[Mpenomnenne ceeta. AGCOMOTHBIH 1
OTHOCHTEITBHBII MOKAa3aTeb [TPEIoMICHHS.
IMonHoe BHYTpeHHee OTpakeHHe.
[penensueiil yTon NOMTHOTO BHYTPEHHETO
OTpaKeHus

Penienie 3a1aq Ha IpHMeHeHMNe 3aKOHOB
OTPaKEHHA H IPEIOMICHHA CBETA

Xop myuaeit B npusse. J{ucnepeus ceera.
Crnownsiii coctas Genoro ceera. [per
Jnmsel, @oxycHOE PAcCTOAHHE H ONTHUSCKAA
CHIIA JTHH3EL

[ocTpoenne niobpaKeHUil B THH3aX H HX
cHcTeMax. YBeIMMEHHE IHH3BI

Penrenye 3ana4 Ha nocTpoeHHe H300pasKe i,
HOIYYAEMBIX ¢ OMOLLBIO JTHH3

I ma3 Kak onruyeckad cueremMa

https:/m.edsoo. /7 14e5dbl

bubénuorera [HOK
https://m.edsoo.rv/d01b818¢

butnmuoreka LHHOK
https:/m.edson.m/49be 1 Pe

Bubnuorexa HHOK
https://m edsoo. 99611 {8

bubnnoreka [OK
https:/m.edsoo.rw/'47985a0)
bubénuoteka LHOK
https://m edsoo. /9566406
bubnnorera LHHOK
hitps://m.edsoo.ru/ea32d455
bubnuoteka [HHOK
https://m.edsoo.m/addsd2bb

bubmuoreka LIOK
https://m.edsoo.rbcles5ed

bubnunorera LIOK
https=//m edsoo. mu49d830a9

butnnotexa LLOK
hitps://m.edsoo.ru/d8el c3be

Bubmnorera [TOK
https://m.edsoo.m/60441359

bubnnorexa IOK
https:/m.edsoo.rwbh33blds

buénuorexka HOK
htips://m edsoo.ry/Sag68 09

babnnorera LIOK
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76

77

78

79
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81

82

83

84

85

86
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88

Pemenne 3anau. [Ipejens npumenumocta
reOMETPHYECKOT OIITHKH

CropocTh CBETA H METO/IBI €€ H3MEPEHUA
Hucnepcis ceeta

Hareptepennms ceera

KorepenTHble HCTOYHHKH. Y CIOBHA
HaOMOAESHHA MAKCHMYMOB H MHHHMYMOB

Peniene 3asay
Ipumenenne HETEpQepeHn

Hudpaxima ceeta

Jndpaknuonnas pemérka, ¥Yenoshe
HEI.GJ'IIOI[CHI‘IH TTTABHBIX MaI{CHM}"MOB

Pemerie 3anay

[Monepeunocts cBeToBRx BomH. [lonapusams

CBCTa

Pemenne zanas

CBeroBble ABJIEHHA B OPHPO/IE

ObobmeHne B CHCTEMATHZALINA 2HAHUI 110
Teme "Omnruka”

Konrponsnag pabota o Teme «OnTHKay

I'paHLpl IPHMEHHMOCTH KAACCHYECKOiT
MEXaHHKH. 3aK0HEI SIeKTpOJHHAMHKH H
MPHHITAIT OTHOCHTEIEHOCTH

hitps://m.edsoo. mi/ecd480a2
bubnuoteka LIOK
hitps://m.edsoo.rw/ed] 74al 0

butnnoTera [HOK
hitps:/m.edsoo ru/f32aab06

Butnuorexa [HOK
hitps:/m edsoo.rw/lel 6eebe

bubnmorexa IOK
hitps://m.edsoo.m/5fclc638
butmuoTera LHOK
https: /i edsoo.ru/c64 16448
bubnuotexa LHOK
hitps://m.edsoo.m/3061 de2b
buGnuorexa [OK
https://m.edsoo.m/668edbel
butmmoTexa LIOK
https://m_ edsoo.m/1 2ed04b5

butnnorera HHOK
https://m.edsoo.ru/f998d964
butmoTera LHOK
https://m edsoo.rmu/d58c411a
bubnnorera IHOK
https://m edsoo. m/e9890fe9
bubnuotera LHOK
https://m edsoo.m/c56c81 58
bubnnoTeka HHOK
hitps:{m.edsoo.m/0b36363d
bubnnorexa [HHOK
https://m.edsoo.m/8al 4748h

bubmuoTera LHHOK
hitps://m.edsoo. /8231 5dd4

bubénuotexa HOK
https://m.edsoo.m/c9bd77ch
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IMocTynarsl crienHanbHoH TeOpHH
OTHOCHTCIABHOCTH

[pocTpaHCcTBEHHO-BPEMEHHOH HHTCPBAIL
[peoGpasosanna lopenna. Yenosue
NPHIAHHOCTH. OTHOCHTETBHOCTE
OJTHOBPEMEHHOCTH. aMe/UIeHHE BPEMEHH I
COKpallleHHe JUIHHBI

DHEPrHA H HMITYIILC PETATHBHCTCKON
HaCTHILE!

CBA3h Macchl ¢ 3Hcpmci‘{ H HMITYJILCOM
PBJ'[HTHBHC‘TCKOﬁ HACTHIIbI. 3HEP]'H5[ NMOKOA

PaBHOBECHOE TEILUIOBOE HAIYHEHHE
3axon cmermenna Buna
Tunoreza M. TTaanka o keanTtax., PoroHn

DHeprua H HMITYILC (JOTOHA

@otordperrt. Onuitet A. I'. Cronerosa.
3axons! toToaddexTa

VYpasuenne Diinireiina i dorospderra.
"Kpacnas rpanmma” dortoaddexrta

Hagneune ceera. Omwrret [1. H. Jlebenera

BomHoBRe cBOMCTBA YacTHIT

Bomner e Bpoitna. nuna sonuet e bpoiing n
pasmepbl oGnacTH JoKau3aluy ABIKyelics
YACTHILEI

KopnycKy/IApHO-BOIHOBOMN [Jyainsm

Jndpaximsa >neKTpoHOB Ha KPHCTALIAX

Bubnnorexa [IOK
https://m. edsoo.mu'e36105ch

bubnuoTexa [OK
https://m.edsoo.r/d83742bb

Bubnuoreka [HOK
https://m edsoo. /8 53a64Mc

batnnoreka LHLOK
hitps://m.edsoo.ru/b6258Ta
butnuoTera LHOK
https://m.edsoo.m/54035a5
butnuoteka [HOK
https:/m edsoo.ru/1 56752
bubnunorera [OK
hitps://m.edsoo. ru/asiTa218
bubtnuorexka HOK
https://m edsoo.r/7th307ec
buénuorexa LHOK
https:/m.edsoo. m/8c68e5h9
butnunorera LHOK
https:/imeedsoo.mu/0letd556
bubnunoTtera IOK
hitps://m.edsoo.nv/64b4 966

bBubtnuorexa [OK
https://m edsoo.my/f59c¢feec

bubnnotexa LIOK
https://m edsoo.ru/5dBball

butnuoTeka [HOK
https://m.edsoo.my/8ccabfla

butnnorera IOK
https://m edsoo.m/30dbal 8¢




104

105

106

107

108

109

110

113

114

115

116

Crienmduka naMepennii B MEEpoMupe.
CooTHOLICHHA HeonpeAenEéHHoCTEH
Teiizenbepra

Peenne rpaduyeckux 3ajay

Penienie pacqéTHRIX 3a71a4

Konrpomsias pabota no teMam: "OcHOBH
CTO", "KopnyckynapHo-BOIHOBOH JyamisM’
OnbITE N0 HCEEIOBAHHIO CTPOSHHA ATOMA.
ITnanerapuas Monens atoma Pesepopaa

Ioctynarer bopa

Bunpr cnextpo. CriekTp yposHeil sHepruu
aToMa BOJIopoJIa

CrioHTaHHOe W BBIHYK/IEHHOE H3TY4YeHHe
CBCTa

Jasep

Hyknonnaa Mogens aapa ['eiisendepra-
Hpeanenko. 3apsl H MaccoBOE YUCIO ALpa.
Hzorone. PagnoakTHBHOCTE

3axon pajnoakTHBHOTO pacnaaa. CeoiicTsa
HOHH3HPYIOLIETO HAIydeHns. Biansune
PaiHOAKTHRHOCTH HA JKHBEIC OPraHHIMEL
Hosumerpus

DHEPrys CBA3H HYK/IOHOB B siape. fAnepubie
cunkl JedekT Macen! anpa. Anepasie
peakmun. Sneprsie peakropsl. [IpoGnemsr
YUPABIAEMOT0 TEPMOAAEPHOIO CHHTESE,
DKONOTHYeCKNAE acIeKTE pazBHTHA AlepHoii
IHEPTETHKH

MeI'OI[bI PETHCTPALHH H HCCIICOOBAHNA
AIeMEHTApPHBIX HacTHIL DyHIaMeHTAllbHELE

Butnuorera [HOK
hitps://m.edsoo. /6578 3dec

Eutnnorexa [HOK
hitps:/m edsoo. m/e70195hd

bubnuoTera HOK

Bubnuoreka [HOK
hitps://m.edsoo. m/c3del891a

butmuoTera LHOK
https:/im.edsoo.m/312b750a

bBubénuoreka LIOK
hitps://m.edsoo.rv/404dfa9a

butnuotexa LHOK
htips://m.edsoo.ru/cf74b1 1a

Bubnuorera [TOK
https://m edsoo. mu/f945d85¢

bubGmoTexa LIOK
https:/m.edsoo. /2288a0cd

butnuorexa HOK
hitps://m.edsoo.ru/34adaSde

Bubnunorexa [TOK
https://m.edsoo.mi/aab98bef

bubnnorexa [HOK
https://m.edsoo.rw/ff1 758d0

bubtnuorexa HOK
hitps://m.edsoo.ru/l acO8ash
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BIAUMOJIEHCTBHA. BapHOHKL, Me30HE H
nenroHsl. [Ipencrasienne o CtanaaprHoii
MoteiH. KBapk-1/iooHHas Moelb alpoHoB
Duznka 3a npenenamu CtangapTHo MOEIH,
Témuas MaTepHa W TEMHas YHepPIHA.
Emmetso thuzudeckolt KapTHHB MIpPa
ranb PA3sBATHA aCTPOHOMMH. JHaueHHe
ACTPOHOMHH

IIpHMEHHMOCTE 3aKOHOB (PH3HKH 11
OOBACHCHHA NpHpOJALl KOCMHYCCKHX
o00bexToB. MeToIbl aCTPOHOMHYECKHX
HeeTeoBanmii

CoppeMeHHBIE ONITHYECKHE TeJIECKOIbI,
PaaHOTEICCKOIE], BHEATMOC(epHAs
ACTPOHOMHA

Bui apéaHoro Heda. Coapesiud, ApkHe
3BE3I]IBI, TTaHETDL, HX BHIUMOE [RHKEHHE
Conneynas cucrema. Connue. ColiHeqHas
akTHBHOCTE. Hlerounuk IHCPIrUH CDJ]HLE& H
38371

3B&3/ibl, HX OCHOBHbIE XapaKTepUCTHEH.
Juarpamma "crexTpalibHbIH Knace —
CBETHMOCTR"

383/l MIABHOM NMOCIE I0BATEIEHOCTH

Buytpennce crpoenue 38¢31. CoBpeMCHHBIE
IPEICTABICHHS O IPOHCXOKISHHE H
ssorotH Conmita 1 3BE311. ITarbl JKH3HH
3BE3T

Mueunstii [Tyre — nama [Manaxruka. Tuns
ranaxTHK. UépHble AbIPbL B A1pax ralakTHE
Beenennaa. Pacumpenne Beenennoft, Jakon

Xabbuma. Teopusa Bolbnioro Bapeiea.
Penukropoe H3TYUCHHC

bubnuoTexa [OK
https://m.edsoo.ru/cD26fd37

bubnuotera HOK
hitps://m.edsoo.ru/ad73el 45

bubnnorera LIOK
hitps://m.edsoo.ru/39¢44028

Butnunorera LHOK
https://m.edsoo. /487 Taal ¢

bBubtunuorexa HHOK
https://m edsoo.myaac588eh

butmuorera [OK
https://m.edsoo.m22748ebd

bub6nuoreka LHOK
https:/im.edsoo. /42169944

butmmoTera LHOK
hitps://m.edsoo.mb3ch766c

bubnnorera LHOK
https://m.edsoo.m/d09dad94

buGnuorexa LIOK
hitps:/m.edsoo.m/7ed1 Oada

butGmotexka LIOK
https://medsoo. m/3dbd Hid2
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MactrraGuas cTpykTypa BeelenHoii.
MeTaranakTaka

Hepeménnsie npoGaeMs! acTpOHOMHH

DH3NYeCKHT IPAKTHEYM [10 TeMe
"Hecnegopanie MArHHTHOTO [10J18
nocTogHHBIX MarHnTos" win "Mecnenosanne
CBOHCTB (JeppoMarneTHKOB" HITH
"Hecnenopanue neficTBHA TOCTOAHHOTO
MAIHHTA HA PAMKY ¢ TOKOM"

DuzngeckHil npakTHEYM 1o Teme "Himepenne
cHirsl AMmiepa” nom "Haydenye saBHCHMOCTH
CHJIBI AMIIEPA OT CHJIBI TOKA" HIIH
"Oupeleene MATHHTHONR HHAYKIHH Ha
OCHOBE H3MEpeHUS clilkl Amnepa”
DuznuecKuil NPpaKTHEYM 10 TeMe
"Heenenopanne ABIEHHA IEKTPOMarHUTHOH
HHAYKIHK" 1k "OnpeteeHne HHIYKIHI
EHXPEBOIO MATHHTHOTO o

Du3nUecKHil NPaKTHEYM [0 TeMe
"Heeneiopanne ABISHHS CAMOHHIYKIHA" HITH
"Chopka MoJenH JeKTPOMArHHTHOTO
reHeparopa”

Duznueckuit npakturym no teme "Hsmepenne
nepuofia cBobOHbIX KonebaHuil HHTAHOTO 1
NPYAKHAHOIO MasgTHHKOR"

DuzHUCCKUH NPaKTHEYM 110 TeMe
"Ipeobpazosanie SHEPIUH B HNPYKHHHOM
MafATHHKE"

DHINYeCKHTT PAKTHEYM [0 TeMe
"Heenenoranne NepeMEHHOIO TOKA YEPEs
MOCIIEI0BATERHO COCIMHEHHRBIE
KOHJICHCATOP, KaTYIIKY H pesnctop' mim
"Heenenopane paboThl HCTOYHHKOR CBETa B

Bubnnorexa [IOK
https://m. edsoo.m/ce234633

butmoTeka [OK
hitps://m_edsoo r/d37d9Te

butmuoTera [IOK
https:/m.edsoo. /6736 Laet

Bubnuoreka [HOK
https://m edsoo.mu/fcae91e9

https://m edsoo.m/e36658da

Eubnuotexa HOK
https://m edsoo.m/b8tbo39 |

bubtnnorexa HHOK
https://m.edsoo.mu/5d159d35

butmioTrera LLOK
hitps://m.edsoo.ru/a28026bd

bubnuorera [HOK
https://m.edsoo. m/89dc2d90
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IENH MepeMeHHoro Toka"
Dusnucckuit npaxTHEYM 1o Teme "Hayuenne
NapaMeTpoB 3BYKOBOH BOTHEL"

Puspueckit npakTHKYM 1o Teme "Himepenne
[OKa3aTe/ls Npe/IodMIeHHs cTeKa’ Hill
"Tlonyuenie H3o0pameHns B cCHCTEME H3
IUIOCKOTO 3epKaa H JIHH3bI"

Du3HTecKHH NPaKTHEYM 110 TeMe
"HeeneopaHne 3aBHCHMOCTH (DOKYCHOTO
paccTOsHIS OT BellecTa (Ha OpHMepe
wHaKHX auH3)" win "Hsmepenne GokycHoro
PACCTOSHHA PacCeHBAIONTHX THIE"
DH3IYeCKHT IPAKTHEYM [10 TeMe
"Habmomenne mudparini, HETepHepeHIHH H
NoJpH3aLHN CBeTa"

PuaHeckHil NPakTHKYM M0 TeMe
"OnpeselieHde HMITYIILCa H YHEPIHA
PEIATHBHCTCKHX TaCTHI (o (poTorpadism
TPEKOB 3apAAKECHHBIX YACTHIL B MATHUTHOM
noste)"

Du3nveckHil NpakTHEYM 1o Teme "Hamepenme

noctosaHoi [l1anka Ha ocHOBE HCCIETOBAHIS
thotoapderra” wi "Heenelopanne
3ABHCHMOCTH CHIIB]I TOKA Hepe3 CBETOAHOT OT
Hampsennn"

Du3MIecKH NPaKTHEYM 10 TeMe
"HecnejoBanne CIeKTpa paspesmeHHoro
ATOMApPHOTO BOJOPO/IA H H3MEpeHHe
nocrosnnoit Puabepra”

DusnaecKHi NPaKTHEYM O TeMe
"Heenenopanne pajnoakTueHoro doHa ¢
HCIoIb30RAHNEM JosHMeTpa’ uin "Haydenne
noronenus Oera-4acTHIL aIIOMHHHEM "

DuageckKHil IPAaKTHKYM 110 Teme

bubénuorera [HOK
https://m.edsoo.rwbh100661a

buGnuorera [IOK
https://m.edsoo.m/42569eal

bubtnuorexa LHOK
https://im edsoo. mubRT9H3 [

Butnuorera LHOK
https://m. edsoo. m/8bTac737

butmuorera [OK
hitps://m.edsoo.m/63756¢47

bubnuoteka LHHOK
hitps://m.edsoo.ru/eb9 1682

bubnuorera [HOK
hitps://m.edseo.mi/ec63 1 eb8

bubnnoTera IOK
hitps://m.edsoo m/c3dabebe

Bubnnorera LHIOK
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"HabmojieHns 3pé3Horo Heba
HEBOOPY;KEHHEIM [IA30M ¢ HCHOIB30BAHHEM
KOMIIBHITEPHBIX IPHIIOAEHHIL 1715
onpeenenus Nonokenns HedecHbX 00heKTOR
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHA
CeBepHoro noJylapus 1 apkie 3&3/4bl" WK
"Habmonenus B Teneckon Jyus, mnaner,
TYMaHHOCTEIT 1 3BE3/IHRIX CROTUICHHH"
O6obmenne W CHCTEMaTH3ANHA 3HAHNH. Pons
(HH3HKH B ACTPOHOMIH B SKOHOMHYECKOIH,
TEXHOIOTHIECKOil, COMATBHOMN H STHUCCKOH
cipepax AeATENBHOCTH Yel0BEKa

O0o0menne 1 cHCTEMATH3ANMS 3HaHuH, Pons
H MecTO fbHZHT\‘H H acTPOHOMHH B
COBPEMEHHO HayuHOH KapTHHE MHpPa
OGobienne H cucreMarizalmus sHaHHi. Pomb
thu3HHecKoH TeopHH B (JOPMHPOBAHHH
npeacTaBleanii o (pu3Hteckoii KapTHHe MHpa,
MecTo (pH3HTecKoil KapTHHEI MHUpa B 00mIeM
PSUIY COBPEMCHHBIX CCTCCTBEHHO-HAYIHBIX
upeicTaBleHHii o npHpoie

Obobdmenye 0 cHeTeMaTH3aIHA 3HaAHHH 1o
Teme "Kunematnka"

OGo0nicHAe H CHCTEMATH3AIHA 3HAHHI 1o
Teme "KnnemaTnka"

O6odmenne 0 cHCTeMaTH3AIHA THAHHH 1O
Teme "JInHaMHKa"

ObobIente W CHCTEMATH3IAIHS 3HAHHI 10
teme "CraTHka TBepioro tena”

O6o0menne H CHCTEMATHIANMNA 3HAHMH 1O
TeMe "3aK0HBl COXpAHEHHA B MeXaHHKe"
OGobImenne H CHCTEMATHIAINA ZHAHHI 110
TeMe "OCHOBBI MONIEKYIAPHO-KHHETHIECKOH
Teopun”

hitps:/m.edsoo. /1072021 e

Butnuorexa [OK
https://m.edsoo.m/ad6ddeed

bubmoTexa [OK
https:/m.edsoo.m/ 1 BF19{7¢

butnuorera IOK
https://m.edsoo.m/e7d400f4

Butnuorera [TOK
hitps://m edsoo. m/b032fcdb

Butnuotexa LHHOK
htips://m.edsoo.m/4e31b507
butnuorexa [OK
https://m.edsoo.rm2dtbafes
bubnnotera HOK

hitps://m.edsoo.mu/3ccad§e

bubGmmorera [TOK
hitps:/m_edsoo.mi/32add] a0

butmoTera HOK
hitps://m_ edsoo.m/ed440cas
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160
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162

163

164
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166

167

Ooobnienne H cHcTeMaTH3AINS 3HAHHH Mo

Teme "Tepmoannamuka. Ternnossle MalHe!"

OGo0menne H CHCTEMATH3AITHA 3HAHWIH 10
Teme "ArperarHsle COCTOSHHS BEIIECTBA.
Mazopkie MepeXon"

O0o0menne 1 CHCTEMATH3AIHS 3HAHHH 110
Teme "Dnekrpuyeckoe mmome”

O6o0menne H CHCTEMATH3ALMA 3HAHHH 10
Teme "TlocTosHubI >IekTpHYecKHi TOK"
OGo0menne H CHCTEMATHIAIHA 3HAHHI 110
TeMe "ToKH B pasnm4YHBIX cpejax”

(O0obmIeHHE H CHCTEMATH3AIHA 3HAHHH 10
reme "Marauraoe noe"

Pesepensiii ypok. ObGobiteHie n
CHCTeMATH3AINA SHAHHIT 110 TeMe
"JneKTpoMarHHTHAS HHAYKIHS"

Pesepenelii ypok. OGobieHe 1
CHCTEMATH3aIlHA 3HAHHI 110 Teme
"Mexanngeckue konebanng”

Pezeprulii ypok. OGobneHne n
CHCTEMATH3AINSA SHAHUH 110 TeMe
"rekTpoMarduTHele Kogebanud"
PeseprHniii ypok. OSobienne n
CHCTEMATH3AINA SHAHHH 110 TEMe
"MexaHHTeCcKHE H AIeKTPOMArHHTHEIS
BOJHbI"

Pezeprnriii ypok. O6obnienne n
CHCTEMAaTH3a1IHA 3HAHHI 110 Teme "OnTira"
Pesepeuelii ypok. ObobiieHue 1
CHCTEMAaTH3aIHA 3HAHHI 110 Teme "OcHOBbI
cror

Peszepruriii ypok. OGobimenne 0
CHCTEMATH3AINA 3HAHHI MO TEME

Bubnnorexa [IOK
https://m.edsoo.ru/e63{7¢10

bubnnorera LHHOK
hitps://m.edsoo.ru/1d36b5b1

bubnmnotera [JOK
https://m.edsoo.u/3bfdef®

butmmorera [OK
hitps://m.edsoo.nu/71453eeb

bubnnoreka [OK
https:/m.edsoo.m/3d40077a

bub6nuoteka LHOK
https://m edsoo.ru/3bdcO6ae

bubtmuorexa [IOK
hitps:/m.edsoo.ru/053e2248

Bubnnotexa [JOK
https://m.edsoo.mu/d63 10bId

butmorera [IOK
hitps://m edsoo.ru/5e2bb83d

bubénuoreka LHOK
https:/m.edsoo. m/96a7a2dd

butanorera IOK
https://m. edsoo.m/52ad 1603

Buonnotera LHIOK
https:/m.edsoo.mu/Shec] ch5

bubnnoreka LHHOK
hitps:/m.edsoo.n/[7e59d3R




"KopnyckyIapHo-BOTHOROH TyamismM”
Pesepruniil ypok. OGobuieHie 1

168 CHCTEMATH3AIIHA 3HAHMI 10 Teme "DisHKa
aroma”
Pesepsublii ypok. Obobiienne u

169 CHCTEMATH3AIHA 3HAHMIT 10 Teme "PusHka
ATOMHOTO #/IPa H 3IEMEHTAPHBIX 9acTui”

Pesepsneii ypok. ObGobutenue n
170 CHCTeMAaTH3ALMA 3HAHMI 10 TeMe " DIleMeHTE
actpodusnkn”

OBLIEE KOJIMYECTBO YACOB 10 [TPOT'PAMME

170

16

butmoTera [HOK
https:/m.edsoo.uw/ LE51 1654

butmmorera [OK
https:/im.edsoo. m/905¢Scel

bub6nuoreka LHOK
https:/im.edsoo.nu2bih94c




YYEBHO-METOJHYECKOE OBECIIEYHEHHE OBPA3OBATEJ/JBLHOI'O NPOILIECCA
OBA3ATEJ/IbHBIE YUEBHBIE MATEPHAJIBI 1151 YHEHHKA

METOJUYECKHE MATEPHAJIbI JUIA YUUTEISA

IHHHPPOBBIE OGPA3OBATEJIbHBIE PECYPCBIL H PECYPCbI CETH HHTEPHET



