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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o (Qu3uke Ha YpOBHE CpeAHEro oOIiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHH M TpeOOBaHUI K pe3yibraTaM OCBOCHUS
OCHOBHOM 0Opa3oBaTelibHON mporpammel, npeactaBieHHsix B PI'OC COO, a
TaKke ¢ yu€toMm QenepaibHoil paboueit mporpammsel Bocniutanus u Konnenuun
npenojaBaHus  ydyeOHoro mnpenMera «@Pusznka» B 00pa3oBaTeNbHBIX
opranmsanuax  Poccmiickort ~ ®denmepanmu, — peaJM3yHOIMX  OCHOBHBIC
00pa3oBaTeIbHBIE MPOTPAMMBbI.

[Iporpamma mo  ¢duzuke omnpenensieTr 00sA3aTebHOE MPEAMETHOE
COJIEp’KaHMEe, YCTaHABIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUYEHHUS
TEM W pa3lenoB y4eOHOTo TpeaMeTa ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3e€H, JIOTUKH Yy4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeacraBieHUEe O
HEeJsIX, COoAepKaHuu, OO0IIel cTparerud OOydeHHs, BOCIIMTAHUS M Pa3BUTHUS
oOyuaromuxcsi cpefcTBamMu ydyeOHoro npeamera «duszuka» Ha yrmyOnéHHOM
YpOBHE.

Nzydenue kypca Gu3NKu yriayOnE€HHOTO YPOBHSI MO3BOJIET peaqn30BaTh
3ajauu NpodeCcCHOHATILHON OpHEHTAallMu, HAlpaBICHO Ha CO3/IaHUE YCIIOBUH
JUISL TIPOSIBJICHUSI CBOMX MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
KaXAbIM  OOydJaromuMmcsi, KOTOpble  HEOOXOAUMBI A TPOIOJIKCHHS
oOpa3oBaHusi B OpraHu3anusix MNpodecCHOHAILHOrO O00pa3oBaHUS IO
pa3IYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CTIEUATbHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensorcs IJIaHUPYEMbIE pPE3YJIbTaThl
OCBOCHHUSI Kypca (HU3MKM Ha YypOBHE CcpeAaHero oOmero o0Opa3oBaHUS:
JUYHOCTHBIC, MeETampeaMeTHbIE, MpeaMeTHble (Ha yDIyOJIEHHOM YpOBHE).
HayuyHo-meTononoruueckodi  OCHOBOM  ajii  pa3pabOTKuM  TpeOOBaHM K
JUYHOCTHBIM, METAIpPEeIMETHBIM U TMPEAMETHBIM pe3yJibTaraM OO0y4aroIuXxcs,
OCBOMBIIMX MpOTrpaMMy Mo (U3HKE HAa YPOBHE CpeIHEro o01iero oopa3oBaHus
Ha yrIyOJnE€HHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/IEATEIBHOCTHBINA MOIXO].

[Iporpamma no (pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PE3yNbTaThl OCBOCHMS Kypca (U3MKH Ha YIIyOJIEHHOM
YpOBHE, B TOM YHUCJIE€ IPEIMETHBIE PE3YJIBTAThI 110 ToJ1aM 00yUYeHHUS;

coziepkanue yueOHoro npeamera «Ou3nkay» mo rogam o0ydeHus.

[IporpaMmMa 1o (Qu3uMKe UMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIIOJb30BaHa YUUTEISIMU (PU3NKH ISl COCTABICHHS CBOMX PabOUrX MPOTpamMM.

[Iporpamma no pusmKe HEe CKOBBIBAET TBOPUECKYIO HHUIIMATUBY yUUTEIEH
U TPEAOCTaBIseT BO3MOXKHOCTU IS PEaM3allii PA3IUYHBIX METOAMYECKHX



MOJIXO/I0OB K MpenojlaBaHuio (U3MKKM Ha YIITyOJIEHHOM YpOBHE IPHU YCIOBHH
COXpaHEHMsI 00513aTeNbHON YaCTH COAEpKaHus Kypca.

®du3uka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
Ka4eCTBE Y4YeOHOro IMpeaMeTa B MIKOJE, BHOCUT CYIICCTBEHHBIM BKIAJ B
cUcTeMy 3HaHMM 00 okpyxatomeM wmupe. IkonbHBIH Kypc QU3UKH —
CUCTEMOOOPA3yIOMIMi  JUIsl €CTECTBEHHO-HAYUHBIX Yy4Ye€OHBIX MPEAMETOB,
MOCKOJIbKY (DPM3MYECKME 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB M SIBICHUIA,
M3y4aeMbIX XUMHUEH, Ouonoruedt, usmyeckoil reorpadueit M acTpPOHOMHEH.
Hcrnonb3oBaHne U aKTUBHOE NPUMEHEHHE (PU3NUECKUX 3HAHUUN OIMPEIEeITUIIO0
Xapakrep u OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cepe IHEPreTHUKH,
TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYUYEHUS! HOBBIX MaTepUajioB C 3aJJaHHbIMU
cBoiicTBamMu. M3yueHue (PU3MKUM BHOCUT OCHOBHOM BKJIaJ B (hOpMHUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTWHBI Mupa oOydaromierocsi, B (GOpMUpPOBaAHUE
YMEHUHN MPUMEHSATh HAYYHBIM METO]] IO3HAHUS MPHU BHITIOJTHEHUU UMHU yU4eOHBIX
HUCCIJICAOBAaHU.

B ocHoBy kypca (usuku Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHMs
MOJIOKEH DS WOEH, KOTOphlE MOXKHO pPAacCMAaTpUBaTh KaK HPHUHIUIBI €ro
MTOCTPOCHHS.

Hoea yenocmnocmu. B cCOOTBETCTBUU C HEM KypC SABISIETCSA JOTHYECKU
3aBEPIIEHHBIM, OH COAEP>KUT Marepuan U3 BCEX pa3lesoB (DU3WMKH, BKIIOYAET
KaK BONPOCHI KJIACCUYECKOW, TAK U COBPEMEHHON (PU3HKHU.

Hoesa zenepanuzayuu. B cCOOTBETCTBUM C HEWl Marepuan Kypca (U3HKU
o0beqUHEH BOKpPYr (usmueckux Teopuid. Beaymum B Kypce sBusieTcs
(dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE€ peann3anus NpeanosaraeT UCIoIb30BaHUE
T'YMaHUTAPHOTO TIOTEHIUANa (PU3NYECKON HAayKH, OCMBICIICHHE CBS3U Pa3BUTHS
¢bu3uKM ¢ pa3BUTHEM OOIIECTBA, a TakXKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMU MTPOOIEMaMH.

Hoea npuxnaonou nanpasenennocmu. Kypc ©Gusuku ynryOn€HHOTO
YPOBHSI MpEAnoiaraeT 3HAKOMCTBO C IIHPOKHM KpPYIOM TEXHUYECKUX U
TEXHOJOTUYECKUX TPWIOKEHUN HW3YUYCHHBIX TEOPUHM U 3aKOHOB. lIpu 3TOM
paccMaTpUBAaIOTCS Ha YPOBHE OOIIMX TPEACTABICHUA W COBPEMEHHbBIE
TEXHUYECKUE YCTPOMUCTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu peanusyercs IOCPEICTBOM BBEIACHHUS JIIEMEHTOB
COACpXaHMsI, TOCBIIIEHHBIX OSKOJOTMYECKUM MpolieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKU U TEXHOJOTHMU, a TAKKe OOCYXKICHUS



npoOjieM  palMoOHAIBHOTO  MPUPOJONOIB30BAHUA M DKOJIOTMYECKOU
0€30MacHOCTH.

OcBoeHue conepaHusi TPorpaMmMbl M0 (PUMUKE JTOJKHO OBITh MOCTPOCHO
Ha MPUHIUIIAX CUCTEMHO-JEATEILHOCTHOTO Toaxona. Jms ¢usuku peannzamnus
ATUX TPUHIUIOB Oa3upyeTcs Ha  HCIHOJIB30BAHUU  CAMOCTOSITEIHLHOTO
OKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOMIETO (akTopa y4eOHOro mporecca.
Jlns yrmyOn€HHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSATEIBHOTO YUYEHHYECKOTO
OKCIIEPUMEHTA, BKIIOYAIONIETO (PPOHTAIBHBIE YYCHUYECKUE OMBITHI TIPH
M3y4YeHUH HOBOTO Marepuaia, JabopaTopHbie pabOThl U pabOTHl MPAKTHUKyMA.
[Ipu 5TOM BO3MOXKHBI J[Ba crioco0a peanu3anuu (U3NYecKoro npakTukyma. B
MEPBOM Clly4ae MPaKTHUKyM MpoBoautcs 6o B koHie 10 u 11 kmaccos, a1bo
MoCJie TIEPBOTO M BTOPOTO TMONYTOAWM B KaXKIOM M3 3THUX KjaccoB. BTopoit
croco0 — 3To WHTErpanus paboT MpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpBIE TMPOBOJATCSA B Tpoliecce M3ydeHus paszaena (temsl). [Ipu sToM mox
paboTaMy MpPaKTUKyMa MOHUMAETCS CaAMOCTOSITEIbHOE HCCIIEJOBAaHUE, KOTOPOE
MIPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOro, 000OOIIEHHOTrO BHUJIa O€3 MOIIaroBoil
WHCTPYKITUH.

B mporpamme mo ¢Qusmke cucreMa yYEHHYECKOTO OSKCIIEPUMEHTA,
nabopaTopHbIX PabOT M MPaKTUKyMa MpeJCTaBIeHa €UHBIM MepeuneM. Beibop
TEMaTUKH JJI OTUX BUIOB YICHHYCCKUX MPAKTHYCCKUX pabOT OCYIIECTBISICTCS
YYaCTHHUKaMU  00pa30BaTEIbHOrO Mpolecca MCXoAs U3 O0COOEHHOCTEU
MOYPOYHOTO TUJIAHUPOBAaHWSI W OCHameHusi kabwaera ¢usuku. [Ipu sToMm
oOecreuynBaeTcs OBiaJieHHe O00ydYaloIUMKC YMEHUSIMU TIPOBOAUTH MPSIMbIC U
KOCBEHHBIE M3MEPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yAENseTCS PEIICHUIO PACYETHBIX M Kaue€CTBEHHBIX
3amad. [Ipu sTOM A pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIOTCS 3a7a4u C SIBHO
3QJITaHHOM W  HESIBHO 3aJaHHON (U3MYECKOM MOJCNIBIO, IO3BOJISIOININE
NPUMEHSATh M3YUYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiena
Kypca, TaK W HMHTErpupys MPUMEHEHHE 3HAHUN W3 pa3HBIX pasznesnoB. Jls
Ka4eCTBEHHBIX 3a/1aq IPUOPUTETOM SIBIISIIOTCS 3aaHus Ha
0OBsiICHEHUE/TIpEICKa3aHNe TPOTEKaHNs (PU3MUECKUX SBICHUNM W TPOIECCOB B
OKpYy:Karole Ku3Hu, Tpedytoume Bbi0opa GU3NUECKON MOJENIH AJIA CUTyalluu
MPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUH c TpeOOBAHUSIMU PI'oC COO K
MaTepUaIbHO-TEXHUUYECKOMY O0ECIEUeHHIO yueOHOro mporecca Kypc (HU3NKu
yDIyONIEHHOTO YpPOBHS HAa YPOBHE CpPEIHEro 00Imero oOpa3oBaHUS OJIKEH
U3y4aTbCsid B YCJIOBHUSIX MpeIMETHOro kabuHera. B xabunere Gu3uMKHU JOIKHO



ObITh HEOOXOoAMMOE J1abopaTopHOe 00OPYIOBAHUE /ISl BHITOJIHEHUS YKA3aHHBIX
B MporpamMe no (pU3uke y4eHHUUECKUX OIBITOB, 1a0OpPaTopHbIX padoT U paboT
MPAKTUKyMa, a TAKXKE IEMOHCTPAITMOHHOE 000PY/IOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue GOPMHUPYETCSI B COOTBETCTBUHU C
NPUHIIMIIOM MHHUMAJIbHOW JOCTATOYHOCTH M 00eCrleuyrMBaeT MOCTaHOBKY
MEPEUNCICHHBIX B TPOrpaMMe 110 (U3MKE KIFOUEBBIX JEMOHCTPAMH IS
UCCJICMOBAaHUS W3yYaeMbIX SBICHHA W  TPOIECCOB, OMIUPHUCCKUX W
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpydOBaHHME IJIsi YYCHHUECKUX TMPAKTHUYECKUX pPabOT
dbopmMupyeTcst B BUJIe TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JBYX OOydYaroIMXCsA. TeMaTH4ecKHue KOMILICKTHI
71a00paTOpHOTO0 OOOPYIOBAHUS JOJKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUM aHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX JTAOOPATOPHUIA.

OCHOBHBIMU HEJIIMH U3yUueHUs PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

dbopMHupOBaHUE HWHTEpPeca M CTPEeMJICHUS OOYydJaIIUXCSd K HAyIHOMY
W3YYCHUIO TIPUPOMABI, PA3BUTHE WX WHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUN O HAyYHOM METOJE MOo3HAHUSA U (popMUpOBaHUE
MCCIICIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yiabTara H3yYCHHUS
OCHOB CTPOEHHUS MaTepuu B (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE yMEHUH OOBSCHATH SIBICHHS C HMCIOJIb30BaHUEM
(bU3NYEeCKUX 3HAHUN U HAyYHBIX JI0KA3aTeIIbCTB;

dbopMupoBaHUE TPEACTABICHUN O POaU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  TPEACTAaBICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
npodecCuOHAIbHON JIeATETbHOCTH, CBA3aHHBIX C (DU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eHHUI0 B 3TOM HalpaBiICHUU.

JlocTrxeHHe 3THUX 1ieJieil 0o0ecreunBaeTcs pelieHueM CIIEAYIONUX 3a/1ad B
nporecce u3yueHus Kypca (pu3MKM Ha ypOBHE CPEAHET0 00IIero 0opa3oBaHus:

pruoOpeTeHNE CHUCTEMbl  3HaHUH 00 o0mux  (PU3HMIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO
(bU3HKY, FNEKTPOAMHAMUKY, KBAHTOBYIO (DHU3UKY U 3JIEMEHTHI aCTPO(U3UKY;

dbopMHupOBaHUE yMEHUH TNPUMEHATh TEOPETUYECKUE 3HAHUSA IS
00BsicHEHUST (PU3UYECKUX SIBICHUN B MPUPOAC W JJISI IPUHSATHS MPAKTUYECKUX
pEIICHU B MOBCEAHECBHOW )KU3HU,



OCBOEHHE CIOCOOOB pEIIECHUS pa3IMYHBIX 3a/lad C SIBHO 3aJIaHHOMN
buznyeckoil MOJENbI0, 3a7ad, OAPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/IaHue
bu3ndecKod MONETN, aaeKBAaTHOW YCIOBHSM 3a/ladd, B TOM 4YHCJE 3ajad
WHXEHEPHOTO XapaKTepa;

NOHUMaHUe (PU3NYECKUX OCHOB W TMPHUHIIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTHUCCKUX IPOIIECCOB, WX BIHUSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIaJICHNE METOJaMU CaMOCTOSITEIbHOTO TUTAHHPOBAHUS W TPOBEICHUS
(U3MYECKUX OSKCIEPUMEHTOB, aHalW3a M WHTEpIpeTanuu uHpopmarm,
OTIpEIeJICHHsI IOCTOBEPHOCTHU MOJIYYEHHOTO PE3YJIbTaTa;

CO3/IaHKME YCJIOBHM ISl pa3BUTHS YMEHUU MPOCKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH;

pa3BuTHEe wuHTEpeca K cdepam npodecCHOHATBLHON NIeATeThHOCTH,
CBSI3aHHOM C (DU3UKOM.

B coorBerctBUM ¢ TpeboBanusimMu PI'OC COO yrnyOn€HHBIN ypOBEHBb
u3ydeHus ydeOHoro mpenMera «@Pu3MKay Ha YpOBHE CPEAHETO OOIIETo
oOpa3oBaHus BBIOMpaeTcs OOydYaIOIIUMUCS, IJIAHUPYIOMIUMU MPOIOJIKECHHE
00pa30BaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wusyuenne ¢usuku (ynryOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHETro
ob1iero oopazoanus orBoautcest 340 yacos: B 10 kinacce — 170 gacos (5 yacoB
B Hezenmo), B 11 kmacce — 170 yacoB (5 4acoB B HEJZIEIIIO).

[Ipennmaraemeiii B mporpamMme 1o (U3MKE TEpedeHb JTabOpaTopHBIX U
MPAKTUYECKUX PaAOOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYMUTENb JENaeT BBIOOP
npoBeJeHUsT J1abOpaTOpHBIX PaOdOT M OMNBITOB € YYETOM HWHIUBUIYAJbHBIX
0COOCHHOCTEN 00yJarOITUXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Paznen 1. HayuHblit MeTOA NO3HAHMS IIPUPOABI.

duszrka — pyHIaMeHTaabHas Hayka o mpuponae. Hayunsiit MeTon mo3HaHus
Y METOIbl UCCIIEIOBaHUS (PU3NYECKUX SBJICHUM.

DKCIepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
SKCIIEPUMEHT B (PU3HKE.

Croco0bl m3MepeHust (PU3NYECKUX BEIWYUH (aHAJIOTOBBIE M IM(POBHIC
MU3MEpPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHU (GU3HYECKUX BEIMYUH (aOCOMIOTHAsA U
OTHOCHUTEJIbHAs).

MopnenupoBanue (U3MUECKUX SBICHUH M MPOLECCOB (MarepuaibHas
TOYKa, aOCONIOTHO TBEPAOE TEJIO0, HWiAcaNbHAas >XUJIKOCTh, HICATBHBIN Tas,
TOYEYHBIN 3apsn). [ unore3a. U3nyecKuil 3aKOH, FPAHULIBI €0 TPUMEHUMOCTH.
dusznveckas Teopusl.

Ponb u MecTo pusuku B GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpa, B IPAKTUYECKOM JAESITEIbHOCTHU JIOACH.

Yuenuueckuii sxcnepumenm, nabopamopruie padomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HANpsOKEHUs B LEMU IMOCTOSHHOIO TOKa IpHU
MTOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ uppoBoii taboparopueil o gusuke. [Ipumepsl n3mepeHus
(U3UYECKUX BEIMYMH MTPU TIOMOIIIH KOMIBIOTEPHBIX JATUYHUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBM)KCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a7]a41 MEXaHUKH.

Pannyc-BexkTop MarepuaibHON TOYKH, €r0 MPOEKUMH HA OCH CUCTEMBI
KoopauHar. Tpaekropusi.

[Tepemerienune, CKOpoCTh (CpeaHssl CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOpPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIMH HAa OCHU CHUCTEMbI KOOPJUHAT.
CnoxxeHue nepeMeneHul U CII0KEHUE CKOPOCTE.

PaBHOoMEpHOE ¥ pAaBHOYCKOPEHHOE  MPSAMOJUMHEUHOE  JIBUKCHHE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTeprUaibHONW TOUKHU OT
BPEMEHU U UX rpauKH.



CBoOonHOE maseHue. YCKOpeHUEe CBOOOIHOTO majaeHus. JIBuxeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUS MaTEePHATBHON TOYKH OT BPEMEHH M UX TpaduKu.

KpuBonuueiinoe nBuxeHue. JIBH>KEHUME MaTEepUaIbHOM TOYKHA IO
OKPYKHOCTH. YIJIOBasi W JMHEHHas ckopocTh. [lepuon u yacrora oOpaiieHus.
[entpoctpemutenbHoe (HOpPMaJbHOE), KacaTrelibHOE (TaHTCHIUAIBHOE) W
MOJIHOE YCKOPEHUE MaTepUaIbHON TOUKHU.

TexHUYEeCKHnE YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: CIHIOMETD,
IBWKEHHE CHapsOB, LIEMHbIC, IIeCTepEHYaTble W PEMEHHBIE NEpeaayu,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopnenb CHUCTEMBI OTCuéra, WUTIOCTPALMsl ~ KUHEMaTUYECKUX
XapaKTEPUCTHUK IBUKECHUS.

CrocoOBbI UCCIIEIOBAHNS IBUKEHU.

Nnmroctpanyss  NpeAenbHOrO Iepexoga Y U3MEPEHUE MIHOBEHHOM
CKOpPOCTH.

[IpeobpazoBaHue NBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tela, OpOMIEHHOTO IMOJ YIIOM K TOPU30HTY H
TOPU30HTAIBHO.

HamnpapneHnne ckopocTu NMpy JBUKEHUH M0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBOI CKOPOCTH B PETyKTOPE.

CpaBHeHue yTeH, TPACKTOPHil, CKOPOCTEN ABUKEHUS OJHOTO U TOTO KE
T€Jla B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopmnsie padomeol, npaKmMuKym.

N3yueHne HEpaBHOMEPHOTO  JBIDKEHHS C  LEIbIO  OMNpeAcICHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHMsT 1pU  NPSIMOJIMHEWHOM  PaBHOYCKOPEHHOM
JIBUKEHHUH MO HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHmss  cBOOOAHOTO  majeHUs  (PEKOMEHI0BAaHO
UCITIOJIb30BaHKe MUGPOBOI TabopaTopun).

N3yuenune nBWKEHHS Teina, OpPOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPOMOPIUOHATBLHON 3aBUCHUMOCTH MEXKIY AAIbHOCTBIO
Moyi€Ta U Ha4aJIbHOW CKOPOCTHIO Tea.

N3yueHne nBMXKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM MO MOMYIIO
CKOpPOCTBIO.



HccnenoBanue 3aBUCUMOCTH MEpUOJa 00palleHusi KOHUYECKOro MassTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. [IpuHuumn
OTHOCHUTENBHOCTHU lanunes. HeunepunanbHeie CUCTEMBI  OTCYETA
(ompenenenue, IpuUMeEpHI).

Macca rena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 1J1s1 MaTepraibHOM TOYKHU.

Tpetuit 3akoH HproTOHA 11711 MarepuaabHbIX TOUEK.

3aKOH BCEMHUPHOIO TITOTEHUSA. OKBUBAJEHTHOCTh TIPABUTALMOHHON U
VHEPTHOU MaCCBHI.

Cuina TsixecT. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO MAJIEHUS OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyueckodl MmUpoTH. JIBrkeHue
HeOeCHBIX Tell W WX chnyTHUKOB. 3akoHbl Kemepa. IlepBasi kocmuyeckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, mBmxymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS! CKOJIBKEHHSI M CHIJIA TPEHUS
nokosi. Koapdurment tpenus. Cuna CONpOTUBIEHUS MPU JIBHKCHUU Tella B
KHUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO ABUKECHHUS.

Hasnenune. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckrue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLIECCHI: MOJIIUITHUKY,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOntonenue nBuxkeHUs Ted B HHEPUHANIBHBIX M HEUHEPIUATbHBIX
CHUCTEMAx OTCYETA.

[IpyuHIMIT OTHOCUTEIBHOCTH.

Kauenve AByX HMIMHAPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME pPaBHOIEWCTBYIOLIEH MPUIOKEHHBIX K TeIy CHIl C
IIPOM3BENCHUEM MACCBHI TeJId HA €r0 YCKOPEHHE B HMHEPLUAIBHOM CHUCTEME
OTCU€Ta.

PaBeHCTBO cuJjl, BOBHUKAIOIINX B pE3Yy/IbTaTe B3aUMOJCHCTBUS TE.

N3mepenne mMace 1o B3auMoI€CTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEeHHOM NMOIBEME U NaJCHUH.

I{eHTpOoOEeKHBIC MEXaHU3MBI.

CpaBHeHUE CHJT TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUSI.



Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne paBHONEWCTBYIOLEH CHUJI TpPU JBWXKEHUHU Opycka IO
HAKJIOHHOU ITOCKOCTH.

[IpoBepka rumoressl 0 HE3aBUCUMOCTH BPEMEHH JBIKEHHsS Opycka o
HAKJIOHHOM IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasile, OT ux Aedopmaluu.

N3ydyeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepe3 JIETKHM OJIOK.

N3mepenue koaduimenta TpeHus M0 BEIMYUHE YIIIOBOro koddduimeHta
3apucumoctu F, (N).

UccnenoBanue JBHKEeHUST Opycka MO HAKJIOHHOW TIJIOCKOCTH  C
MepeMEHHBIM KO (PHUITEHTOM TPEHHUSI.

N3yueHne IBUKEHUS Irpy3a Ha Bally C TPECHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHO TBEpHoe Teno. [locTynarenbHoe U BpalllaTelbHOE JIBHKCHUE
TBEpIOro Tena. MOMEHT CWIBI OTHOCHUTEIBHO OCU BpaimieHus. llnedo cuibl
CrnoxeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teily. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO TeENA.

YcToitunBoe, HEYCTOHYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHI: KPOHIUTEMH,
CTPOUTEIIbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBust paBHOBECHSI.

Bunel paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeul, npaKmukKym.

HccnenoBanne ycinoBHM pPAaBHOBECHS TBEPIOrO TeENA, MMEKOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenue ycTONYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOIIAAb ONIOPHI.

Tema 4. 3axonvl coxpaneHusn é mexanuke.

Nmnynec mMarepualibHOM TOYKH, CHCTEMBI MaTepUajbHbIX TO4YeK. LleHTp
Macc CUCTEMbI MaTepUaJIbHBIX TOUEK. Teopema o0 IBUKEHUU LIEHTPa MaccC.

NMnynbc CUiibl 1 N3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktrBHOE NBUXKEHHE.

MomMeHT umIlylibCca MarepuaibHOW TOUKH. [IpencraBineHne o cOXpaHEeHUH
MOMEHTA UMIYJIbCA B LICHTPAIbHBIX MOJSX.



Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemeleHuu. [paduueckoe
MpeCTaBlICeHUE PaOOThI CHUJIBI.

MOIHOCTB CUIIBI.

Kunernueckasi sHeprus MaTepHalbHOW TOYKH. Teopema 00 W3MEHEHHH
KWHETHYECKON YHEPIrUU MaTepraJbHOM TOUKHU.

IloTeHuManbHBIE W HEMOTEHUMANbHbIE CUibl. [loTeHIManbHas SHEPrus.
[TorenunanbHas DHEPTUs yIpyro nehopMUpPOBaHHON IIPY’KHHBI.
[loreHunanbHas dSHeprus Tejda B OAHOPOAHOM T'PaBUTALMOHHOM IIOJE.
IloreHnnanbHas dHEpPrUs Tena B I'PABUTALMOHHOM I10J€ OJHOPOIHOIO Iapa
(BHyTpH M BHe apa). Bropas kocmuueckass ckOpocTb. TpeThsi KocMUYecKas
CKOpPOCTb.

CBsi3p paOOThl HEMOTEHLHAIbHBIX CHJI C HM3MEHEHHUEM MEXaHU4ECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUUYECKON SHEPTUU.

VYipyrue u Heylpyrue CTOJIKHOBEHMS.

VYpaBHeHue bepHymu Ui MAeanbHOM KUAKOCTH KAk CIEACTBUE 3aKOHA
COXPAHEHHsI MEXAHUYECKON YHEPTHH.

TexHnueckne yCTpOWCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: JIBUKCHUE
pakeT, BOIOMET, KOTIEDP, MPY>KUHHBIA MUCTOJIET, THPOCKOII, (PUT'YpPHOE KaTaHHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTuBHOE nBMXKEHUE.

N3mepenne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tesa Npyu COBEPIIEHUH PaOOTHI.

B3auMmHbIe npeBpalieHUsi KUHETUYECKOM U MOTEHUMAIBHON DHEPIrUil IIpU
JNEUCTBUM HA TEJIO CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue YHepruu Mpu CBOOOJHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopruie padomot, nPAKMUKYM.

M3mepeHne nMItysibea Tesa o TOpPMO3HOMY ITyTH.

N3mepeHue cuiibl TATH, CKOPOCTU MOJEIH 3IEKTPOMOOMIIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHIIBI.

HccenenoBanne cOXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUM.

N3mepenne KNHETUYECKOM SHEPTUU TeNa M0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHMs MOTEHIMAJIbHOW 3HEPruu MPYKUHBI C pabOTOH
CUJIBbI TPEHHSL.

Omnpenenenue pabOThl CHIIBI TPEHUS NMPHU JBUKEHUM Teja MO HAKJIOHHOMN
IUIOCKOCTH.



Pasznea 3. MosiekyisipHasi pu3nka ¥ TEPMOAMHAMUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE MOJOKEHUS MOJIEKYISIpHO-KHUHEeTHYeckol Teopun (MKT), ux
ombITHOe oOocHoBanme. Jluddysus. bpoyHoBckoe nBmxkeHHe. XapakTep
IBWKECHHUSI W B3aMMOZECHCTBHS YacTHI] BellecTBa. MoJeiaum CTpOEHHsS ra3os,
KHUJKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHX
Mozenei. Macca u pasmepbl MoJiekyn (aromoB). KommuecTBo BelecTBa.
[Tocrosinnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u crnocoObl e€ uamepenus. lllkana
temneparyp Llenbcusi.

Mopnenps wuAcanpHOrO rasa B MOJEKYJISPHO-KMHETUYECKOM TEOPHM:
YaCTHUIIbI Ta3a JBUKYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT JAPYT C APYTOM.

['azoBbie 3akoHBI. YpaBHeHue MennaeneeBa—Kamneiipona. AOcomroTHas
temneparypa (mkana remneparyp Kenpeuna). 3akon Jlansrona. M3onpoueccsl B
U7ealbHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [paduueckoe
MPEICTaBIIEHUE U30IPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHHEM U CpPEOHEH KUHETUYECKOM »Heprueu
MOCTYNATEIbHOTO TEIUIOBOTO JBHMXKEHHSI MOJIEKYJ HJICAIBHOTO Tra3a (OCHOBHOE
YPaBHEHHE MOJIEKYIISIPHO-KUHETUYECKOW TEOPUU UIECATBHOIO ra3a).

CBsi3p  aOCONIOTHOM TeMIeparypbl TEPMOAMHAMHYECKOW CHUCTEMBI CO
CPEIHEN KMHETUYECKOW SHEPrUe NMOCTYNaTENbHOIO TEIJIOBOTO JBUKEHUA €€
YaCTHLL.

TexHuueckne ycTpoMcTBa M TEXHOJIOIMYECKHE IPOLECCHI: TEPMOMETD,
O0apomeTp, MoJiy4eHre HaHOMaTePUaJoB.

Jemoncmpayuu.

Monenu IBHKEHHS 4aCTUL BEILIECTBA.

Mopnenbs OpOyHOBCKOTO JIBHKECHHUS.

Buneopomnuk ¢ 3anuchbio peaibHOro OpOYHOBCKOTO JIBHXKECHHUS.

Huddysus KuaKoCcTew.

Mopens onsbita LITepHa.

[IpuTsykeHnEe MOJEKYIL.

Mojenu KpucTallIMueCKUX PEMIETOK.

HaGmronenue u ucciieqoBaHue N30MpoIeCcCoB.

Yuenuueckuii sxcnepumenm, nadopamopmnsie padomul, npaAKMUKym.

HccnenoBanne mnponecca yCTAHOBJIEHHs TEIJIOBOIO PAaBHOBECHS IPHU
TEII000MEeHe MEXy ropsiueld U XOJIOAHON BOJOM.

N3ydyeHne M30TEpMUYECKOrO Mpouecca (PEKOMEHI0OBAHO HCIIOJIb30BAHUE
udpoBoit 1abopaTopun).



N3yueHne n30XOpHOro Mpouecca.

N3yyenune nzod6apHOro npouecca.

IIpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmonunamuueckass (T[]) cuctema. 3amaHve BHEIIHUX YCIOBUM ISt
TEPMOJMHAMUYECKON CHUCTEMBbl. BHEmHHWE ¢ BHYTPEHHUE MapaMeTphl.
[TapameTpbl TEPMOAMHAMUYECKON CHUCTEMBI KaK CpPEIHHUE 3HAUECHUS BEJIMYMH,
ONUCHIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CaMONpOU3BOJbHAS —pelaKcanus
TEPMOIMHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenb uACAIBHOTO Ta3a B TEPMOAMHAMHUKE — CHUCTEMa YpPaBHEHUI:
ypaBHeHHEe MeHneneeBa—Knanelipona u BeIpaXKeHUE U1 BHYTPEHHEW SHEPIUU.
VYcnoBuUs IPUMEHUMOCTHU STOM MOJIEHU: HU3Kas KOHLIEHTPAIUSI YaCTHUIl, BBICOKHE
TeMneparypsl. BblpaxkeHne s BHYTPEHHEM HSHEPrUM  OJHOATOMHOTO
UJEaJBbHOIO rasa.

KBazucrarnueckne u HeCTaTUYECKUE MPOLIECCHI.

DOneMeHTapHasi paboTra B TepMOJIMHAMUKE. BbruucieHue paboThl 1O
rpaduky mporecca Ha p V-nuarpamme.

Tennonepenaua kak cnoco0 W3MEHEHHS  BHYTPEHHEH  »SHEpruu
TEpPMOJIMHAMUYECKOM CcHUCTeMbl 0e3 coBepuieHus pabotsl. KouBekuus,
TEIIONPOBOIHOCTD, U3TyUYCHUE.

KomnuectBo Ttemnorel. TermmoéMkocTh Tena. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEILECTBA. YpaBHeHUME Maiiepa. YaenbpHas TEIUIOTa CroOpaHus
ToruiBa. Pacu€r konuuecTBa TEIUIOTHI Mpu Temionepenade. [lonstue o6
aauabaTHOM MpoIecCe.

IlepBblii 3aKkOH TepMOAMHAMHUKHM. BHyTpeHHsAs »Heprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW  DHEpruu
TEPMOIMHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOIWHAMHUKHM [JII PABHOBECHBIX IIPOLIECCOB: 4EpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKOW CUCTEMBI IPOXOIUT
eIMHCTBEHHAs aanabara. AOCOMIOTHAS TeMIIeparypa.

Bropoii 3akOH TEPMOIMHAMHMKHA JJIsi HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXKHO TepeaaTh TEIJIOTy OT 0oJiee XOJIOAHOro Tena K 0oyiee HarpeToMy
6e3 komneHncaruu (Knaysuyc). HeoOpatuMocTh NpUPOAHBIX TPOIIECCOB.

[Tpunnumns aeictus TeroBbix MamuH. KIT.

MaxkcumansHoe 3HaueHue KII/. [lukn Kapno.

DKOJOTUYECKUE  aCMEKThl HCHOJb30BaHUS  TEIUIOBBIX  JIBUTATEINICH.
TemnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.



TexHnuecKkrne yCTpOMCTBA U TEXHOJIOTHYECKUE IMPOLECCHI: XOJOAUIbHUK,
KOHAUIIMOHEP, AW3EIbHBIA W KapOIOpaTOpHBIM JBUTaTeNld, mapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIUIOBBIX» OTXOAOB C
MCITOJIb30BAHUEM TEIUIOBOTO HACOCA, YTUIW3AIMS OMOOPTaHUYECKOTO TOIUIHBA
JUTSL BBIPAOOTKH «TETIJIOBOW» U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meneHnne Temneparypsl npu ainadaTuyeckoM paclIupeHuu.

BosnymHoe orauso.

CpaBHeHUE yIETbHBIX TEIUIOEMKOCTEN BEILIECTB.

Cnioco0Obl U3MEHEHUS! BHYTPEHHEH HEPT M.

UccnenoBanue aguabarHoro mporecca.

KomnbroTepHbie MOJIEN TEIIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3mepenue ynenbHol TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabarHoro mporecca.

N3yueHne B3aMOCBSA3U IHEPTUH MEKMOJECKYISIPHOIO B3aUMOJECHCTBUS U
TEMIIEPATYPbl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHjaeHcalus. VcmapeHue u kumneHue. YaelabHas
TEIJI0Ta MapooOpa3oBaHMUs.

HacelllieHHble W HeHachlllleHHble mnapbl. KauecTBeHHass 3aBUCHUMOCTh
IJIOTHOCTM W JIABJICHUS HACBIILIEHHOTO Tapa OT TEeMIepaTypbl, HX
HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO Tapa. 3aBUCHMOCTb TEMIIepaTyphl
KUIIEHUS OT JaBJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHASA U OTHOCHUTEJbHAS BIAXKHOCTb.

Teépnoe temo. Kpucrammueckue u amopdHble Tena. AHU30TPOIHUS
CBOMCTB KpucTajUuioB. IlmaBineHne W Kpucrtayum3auus. YaeldbHas TEIioTa
riaBnenust. Cyonumarnus.

Hedopmanuu TBEpHOro Tena. Pactsmkenue u cxkarue. Cnur. Mopaynb
Onra. Ilpenen ynpyrux nedopmariuii.

TenmoBoe pacmmpenue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE
paciipeHre. AHMapMOHHM3M TEIUIOBBIX KOJIEOAHMW YaCTUIl BEIIECTBAa Kak
MPUYMHA TEIJIOBOTO PACIIMPEHUS Te (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPrun B (pa3zoBbIX Nepexoaax.

YpaBHeHHE TEIJIOBOTO OalaHca.



[ToBepxHoctHOe HaTskeHHe. KoadpuimeHT noBepXHOCTHOTO HATSHKEHHUS.
Kanunnspuele sBnenus. [laBineHue 1oa HCKPUBIEHHONM MOBEPXHOCTHIO
xunkoctu. Popmyna Jlamnaca.

TexHUYEeCKne YCTPOWCTBA M TEXHOJIOTHMYECKUE TPOLECCHI: KUJKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TemnoBoe pacmmpenue.

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunienne. Kunenue nmpu noHM>XK€HHOM J1aBJICHUU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSHKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMM.

CwmaunBaHue.

Kanunnspusle saBieHus.

Moenn HEHbIOTOHOBCKOM JKUJKOCTH.

Crnoco0Obl U3MEepEeHHUst BIIAXKHOCTH.

HccenenoBanne HarpeBaHus M IJIaBIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbl nedopmanuii.

Habmronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, npaAKMUKym.

N3ydenue 3aKOHOMEPHOCTEN UCTIAPEHUS KUJKOCTEM.

N3Mmepenune ynenbHOM TEMIOTHI IUIABIEHUS JIbAA.

N3yueHne CBOMCTB HACBIIEHHBIX MapOB.

N3mepenne abCONMIOTHONM BIAXKHOCTU BO3/yXa M OIIEHKAa MacChl MapoB B
OMEIICHUU.

N3mepenne ko3 uieHTa moBEpXHOCTHOTO HATSHKEHHUSL.

Nsmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JedopMaiil pPE3HMHOBOTO o00pasla oT
IIPUIIO)KEHHOM K HEMY CHJIBL.

Pasznea 4. DiieKTpoAMHAMUKA.

Tema 1. Inexmpuueckoe none.

OnexTpuzauus Tel U €€ MPOSBICHUs. DNEKTpUUecKuid 3apsia. JlBa Buaa
ANEKTPUYECKUX 3apsAnoB. [IpOBOMHMKH, IUANEKTPUKH W IOJIYHPOBOIHHKH.
DneMeHTapHbIl AIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUs SJIEKTPHUYECKOrO
3apsaa.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsiasl. 3akoH Kynona.

DnexkTpuyeckoe nose. Ero aeiicTBre Ha JIEKTPUUECKHUE 3apsibl.

Hampsok€aHocTs  anekrtpudeckoro mons. [IpoOuwii  3apsin.  Jlunuwm
HANPSKEHHOCTH 3JIEKTPUUECKOr0 Mojs. OQHOPOAHOE DIIEKTPUUECKOE TIOJIE.



[ToTeHUIMAIBHOCTD ANEKTPOCTATUYECKOrO MoJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHunanbHass 3HEprus 3apsana B AJIEKTPOCTATUYECKOM IIOJIE.
[lorenuman »snekrpocraruyeckoro mnossA. CBs3bp HaNpsXKEHHOCTH TMOJS U
Pa3HOCTH MOTEHINAJIOB VISl 3JIEKTPOCTATUUECKOTO MOl (KaK OJJHOPOJHOTO, TaK
Y HEOJTHOPOJIHOTO).

[TpuHIMI CYyNEepNO3ULINY ANEKTPUIECKUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHOU cdepnl. [losne
pPaBHOMEPHO 3apsHKEHHOTO Mo o0bEéMy mmiapa. [lone paBHOMEPHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTH. KapTwHbl JTUHUN HanpsHKEHHOCTH JTHUX TMOJEH U
SKBUITOTEHLIUAJIBHBIX TOBEPXHOCTEN.

[IpOBOIHMKH B 3JIEKTPOCTATHYECKOM I10JIE. YCIIOBUE PAaBHOBECHS 3apsI0B.

JIvdnekTpuku B DIEKTPOCTATHYECKOM  mojie.  Juanexrpuueckas
MMPOHHULIAEMOCTH BEIIECTBA.

Konpencarop.  DOneKTpoEMKOCTh  KOHAEHCATOpA.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapannensHoe  coenuHeHue  KoHueHcaropoB.  [locienoBarenbHoe
COEIMHEHNE KOHJEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

JIBU>KEHHE 3apSKEHHOM YaCTULBI B OTHOPOJIHOM IIEKTPUYECKOM TIOJIE.

TexHUYEeCKre yCTPOMCTBA U TEXHOJIOTHUYECKUE IPOLIECCHI: IEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAS 3alllUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpPOB,
KOHJICHCATOPHI, TeHepaTop Ban ne I'paada.

Hemoncmpayuu.

YCTpOUCTBO M MIPUHIKI JECUCTBUS SIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE TIOJIE IBYX 3aPSKEHHBIX IUIACTHUH.

Mognens anexkTpocTarnueckoro reneparopa (Baun ae I'paada).

[IpOBOIHMKYU B 3JIEKTPUUECKOM IIOJIE.

DneKkTpocTarnyecKkas 3aiuTa.

YCTpOUCTBO M JAEHUCTBUE KOHAEHCATOpPA NOCTOAHHOW W IIEPEMEHHOU
EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEKLy HUMHU U JTUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dIEKTPUYECKOrO MO 3apsyKEHHOTO KOHJEHCATOPA.

3apsaKa 1 pa3psziKa KOHIEHCATopa 4epes3 pE3UCTOp.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

OueHka cuil B3aUMOJICUCTBUSA 3apPSIAKEHHBIX TEIL.



HaGmionenue mnpeBpainieHus: SHEPrUM  3apsHKEHHOTO  KOHAEHcaropa B
DHEPIUIO U3JIYyYEHHUs CBETOIUOAA.

N3yueHne npoTekaHus TOKa B LENH, COACP/KAIIEH KOHIEHCATOP.

Pacnipenenenue pa3sHOCTH ITOTEHIINAJIOB (HampsKeHUs ) npu
MOCJIEA0BATEIbHOM COEMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOpa 4epe3 PE3UCTOP.

Tema 2. Ilocmoannwiil 3neKmpudeckuil mox.

Cuina toka. [TocTOsSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHnku
toka. Hanpspxkenne U u /[C é.

3akoH Oma 115 yyacTKa IEIH.

DIEKTPUYECKOE CONPOTHUBIICHHUE. 3aBUCHUMOCTh COTNPOTHUBIICHUS
OJTHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAXd MONEPEUYHOrO CEYEHUS.
VYrenbHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, napajuiesIbHOE, CMEILIAaHHOE COEIMHEHUE
NpOBOAHUKOB. Pacy€r pas3BeTBIEHHBIX dJeKTpUudeckux uenei. IlpasBuna
Kupxroda.

PaGora snexrpudeckoro Toka. 3akoH Jxoyns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TeraoBasi MOIIHOCTh, BbLAEISIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBIICHUE HMCTOYHHMKA TOKAa. 3akoH Oma ajis
MOJIHOW (3aMKHYTOW) D3JIEKTPUUYECKOM 1enu. MOIIHOCTh HMCTOYHMKA TOKa.
Kopotkoe 3ambikanue.

KonzaeHcarop B ienu mMOCTOSTHHOTO TOKA.

TeXHUYEeCKrne YCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IICKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HapsIKEHUSL.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKAa OT HAINPSKEHUS Uil PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTbH CONPOTUBJICHUS MWIMHAPUUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IA TTONIEPEYHOTO CEYEHUS U MaTepuaa.

HccnenoBaHne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBICHUS TIPU
MTOCTOSTHHOM HaIpsIKEHUU.

[Ipsmoe wusmepenne OJIC. KopoTkoe 3aMbIKaHHE TajJbBaHUYECKOTO
AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0Obl coeIMHEeHHS] UICTOYHUKOB ToKa, JJ1C Garapeii.



HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXIY IMOT0CAMU MCTOYHHUKA TOKA
OT CUJIbI TOKA B LEMH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, PAKMUKYM.

HccnenoBanre CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaeiapHOoro COnpoTUBIICHUS! TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS ISl JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npejesia u3MepeHus amiepMeTpa (BoJIbTMETPA).

N3mepenue OJIC 1 BHYTPEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC TajbBaHUYECKOTO JIIEMEHTA OT
BPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH MOTEHIHUAIOB MEXAY MOJIIOCAMU UCTOYHUKA TOKA
OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCHUMOCTH MOJE3HOM MOIIHOCTH HMCTOYHUKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpedax.

OnexTpuyeckas MPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCThH CONPOTUBIIEHUS METAILIOB OT
temneparypsl. CBEpXIIPOBOAUMOCTb.

DnexkTpudeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku.  CoOcTBeHHass W OpPUMECHas  MPOBOAUMOCTh
MOJIyIpOBOAHMKOB. CBolicTBa p—n-niepexoaa. IlomynpoBonHUKOBEIE TPUOOPEI.

DNEKTPUUECKUM TOK B 3JEKTPOIUTAX. DIEKTPOIUTHUECKAS] TUCCOLUALIMS.
Onekrponus. 3akoHbl Dapajnes s AIEKTPOIIN3a.

DIIEKTPUUYECKH TOK B ra3zax. CaMOCTOSITEbHBIM M HECAMOCTOSTEIIbHBIN
paspsan. Paznuuneie TMIBI camOCTOSATENBHOTO paspsana. Monnus. [lnasma.

TexHuueckne ycTpoHCTBa M MPAKTHUECKOE NPUMEHEHHUE: ra3opa3psiaHble
JAMIIbI, JIEKTPOHHO-Ty4eBasi TpyOKa, MOJYyHPOBOIHUKOBBIE MPUOOPHI: AHO,
TpaH3UCTOP, (OTOAMOJ, CBETOAUO[, TallbBaHUKA, pPAPUHUPOBAHHE MEH,
BBITUIABKA aJIIOMUHHUS, SIEKTPOHHA MUKPOCKOIHSI.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH AIEKTPOJIUTOB.

3akoHsl dnekTponuza Papanes.

HckpoBoii pa3psa 1 NpOBOAUMOCTD BO3AYXa.

CpaBHEHHE MPOBOJUMOCTH METAJIOB U MOJYIIPOBOJIHHUKOB.

ORHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, npaKmMuUKym.



HaGnronenue snekrpoinusa.

N3mepenue 3apsiaa OQHOBAJIEHTHOTO NOHA.

HccnenoBanne  3aBUCUMOCTH  COIPOTUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTyphI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Du3nYecKUuil NPAKTUKYM.

CrnocoObl  u3MepeHuss (PU3NYECKUMX BEJIMYMH C  HCIOJIb30BAaHUEM
AHAJIOTOBBIX © ITM(GPOBBIX HM3MEPUTEIBHBIX NPUOOPOB U KOMITHIOTEPHBIX
JAaTYNKOBBIX  CHUCTEM. AOCONIOTHBIE UM  OTHOCUTENbHBIC IOTPEITHOCTH
u3MepeHuit puzndeckux BeanunH. OLeHKa rpaHul] HOTrPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHUM, MCCIEAOBAHUNA 3aBUCUMOCTEMN
(u3MYEeCKUX BEIMYMH, MPOBEPKA MPEIIOKEHHBIX TUIIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX paslenax «YUYEHHUYECKHH SKCIEPUMEHT,
naboparopHbie pabOThI, TPAKTUKYM).

Me:xknpeaMeTHbIe CBA3H.

N3yyenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kmacce
OCYILIECTBIAETCS C YYETOM COAEP/KATEIBHBIX MEXIPEAMETHBIX CBA3EU C
KypcamMu MaTeMaTuKH, OWOJIOTHH, XUMUH, Teorpaduul ¥ TEXHOJIOTUH.

Mescnpeomemnvle nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO008
HAYYHO20 NO3HAHUA: SBIIEHWE, HaydyHbId (akT, THUMIoTe3a, Qu3nYecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOIIONEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE,
MOJIENb, M3MEPEHUE, TMOTPEHIHOCTH H3MEPEHUN, H3MEpPUTENbHbIE MPUOOPHI,
udposas saboparopus.

Mamemamuxka: penieHue CUCTEMbl ypaBHeHUU. JluHelHas QyHKIus,
napabosia, runepbona, uX TpapuKM U CBOMCTBA. TpPUTOHOMETPUYECKHE
byHKIMY: CHHYC, KOCHUHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U UX MPOEKIIMU HAa OCH KOOPIUHAT,
CJIOKEHUE BEKTOPOB.

buonozua: mexaHnuueckoe [BI)KEHHE B JKMBOW mpupoxae, Auddysus,
O0CMOC, TEMJI00OMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPY KaroIen
Cpelibl, yTHIIN3alusg OMOOPTraHMYECKOTO TOIUIMBA JJIsl BRIPAOOTKU «TETJIOBON» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE M KaNWUIAPHBIC SIBJICHUA B
IPUPOAE, DIEKTPUUECKHE SIBJICHUS B )KMBON IPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEILECTBA, MOJSPHAs Macca, IOJYyYEHHE HAaHOMAaTepHUAJIOB, TEILJIOBBIE
CBOMCTBa TBEPABIX TEJ, JKUAKOCTEM M Tra3oB, JKUJKUE KPUCTAILIBI,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, JJEKTPOJUTHYECKAs] AUCCOLMALUS,
rajgbBaHHKa, JJIEKTPOHHAS MUKPOCKOIIHS.



TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonocusn:  tnipeoOpa3oBaHUE  JIBIDKGHUHM € HCIOJb30BAaHUEM
MEXaHU3MOB, YYET CyYXOr0 M JKHAKOTO TPEHUS B TEXHUKE, CTATUUYECKUE
KOHCTPYKUMU (KPOHIUTEWH, pelm€ryarble KOHCTPYKIIMH), UCIOJIb30BAHHE
3aKOHOB COXpPAaHEHUS MEXAHHKH B TEXHHKE (THPOCKOI, BOIOMET W JIpyTrue),
JIBUTaTeIh BHYTPEHHETO CrOpaHMs, mapoBasi TypOHWHA, OBITOBOM XOJIOAMIHHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU MTOTYyUYEHUSI COBPEMEHHBIX MaTE€PUAJIOB, B TOM YHCIIE
HAHOMATepuajaoB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATUYECKas  3alluTa,
3a3eMJICHUE DJEKTPONPUOOPOB, Ta30pa3psAHbIC JIAMIIbI, MOIYITPOBOIHUKOBHIC
npuOOpPbI, TaJIbBAHUKA.

11 KUIACC

Pasznen 4. JnekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMonelcTBrE ITOCTOSHHBIX MAarHUTOB W IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrtop MarHuTHOW MHAYKUMU. [IpuHumn cynepnos3unuu
MAarHuTHBIX NOJIeH. JIMHA MAarHUTHOW MHAYKIUU.

MarauTtHoe 1ojie NpOBOJHUKA C TOKOM (MPSAMOIO MIPOBOAHUKA, KaTYLIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna Amrnepa, €€ HarpaBJICHUE U MOAYJIb.

Cuna JlopeHuma, €€ HampaBlIEeHME W MOAYJb. [[BHKeHHE 3apsKEeHHOU
YacTUIIbl B OTHOPOAHOM MarHUTHOM mose. Pabora cuiel JlopeHna.

MarunuTtHoe none B BemecTse. PeppoOMarHeTruky, napa- U JTHaMarHeTUKH.

TexHUuecKre yCTPOWCTBA M TEXHOJOIMYECKHUE IIPOLIECCHI: ITPUMEHEHUE

ITOCTOSIHHBIX MarHMTOB, AJIEKTPOMArHUTOB, TEeCTEP-MYJIBTUMETD,
ANEKTPOJBUTATENb SIKOOU, YCKOPUTEIH SJIEMEHTaApPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHHMM MHOYKIMA  MAarHUTHOIO MOJA  IOJIOCOBOTO W
MIOJTKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMNA MAarHUTHOM WHAYKUMM TIOJNS JUIMHHOTO TIPSIMOTO
MPOBOJAHUKA U 3aMKHYTOT'0 KOJIBIIEBOTO TPOBOIHUKA, KATYIIIKHA C TOKOM.

B3anmonenicTBue AByX IPOBOIHUKOB C TOKOM.

Cunia Ammnepa.

JencrBue cumbl JIopeHiia Ha HOHBI AIEKTPOJIUTA.

HaOntonenue ABMKEHUsI MydyKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpuanmn NEUCTBUS AIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOJJIEKTPUUECKON CUCTEMBI.



Yuenuueckuit sxkcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

NccnenoBanre MAarHUTHOTO OISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yueHne 3aBUCUMOCTU CUJIBI AMITepa OT CHJIBI TOKA.

OnpeneneHue MAarHUTHOM WHIAYKIMM HA OCHOBE W3MEPEHUSI CUJIbI
Awmrmepa.

Tema 5. InexkmpomazHumHas UHOYKUUA.

SIBiieHHE DIEKTPOMAarHUTHOW HWHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM
naaykuun. JIC uHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuu Dapanes.
Buxpesoe anexkrpuueckoe nonue. Tokn Pyko.

OJC uHAYKUMHA B IPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika MHIYKTUBHOCTH B IIE€MU IMOCTOSHHOTO TOKA.
SAsnenune camonHaykuuu. {C caMOMHIYKIIMH.

DHeprusi MAarHUTHOTO TMOJIS KaTYIIKKA C TOKOM.

DNIEKTPOMArHuTHOE TOJIE.

TexHuueckrue yCTpoHMCTBa M TEXHOJOTHUYECKHE MPOIECChl: WHIYKIIMOHHAS
neyb, COJICHOWJI, 3alllUTa OT AJIEKTPU3AIUU TeJ MPU JBUKEHUH B MarHUTHOM
mnoJie 3eMJIu.

Hemoncmpayuu.

HabOnronenue siBieHUsI JIEKTPOMarHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd JJIC MHIOYKIMM OT CKOPOCTH HM3MEHEHMS
MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenue mMarauTa B aIIOMUHUEBOM (MeIHOI) TpyOe.

SIBNIeHNE CAaMOVHYKIIUH.

UccnenoBanne 3aBucumoctu IC  caMOMHAYKUMH OT CKOpPOCTH
W3MEHEHHS CUJIbI TOKA B IICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, npAKMUKYM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHON MHIYKIIUH.

OrnpeaeneHue MHIYKIMA BUXPEBOTO MAarHUTHOTO TTOJIA.

UccnenoBanue siBleHUS CAMOUHTYKITUU.

COopka MofenH 3JIEKTPOMAarHuTHOTO TeHeEparopa.

Pasnen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.



KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

'apmonnueckue  konebanusi. KuHematmdueckoe U JIUHAMUYECKOE
OMMCaHUe. ODHEPreTUYEeCKOe OMNMUCaHHE (3aKOH COXPaHEHUsS MEeXaHWYeCKOU
sHEpruu). BeIBOA TUHAMHYECKOTO OMMCAHUS TapMOHUYECKUX KOJICOaHUH U3 MX
HHEPIreTUYECKOTO M KUHEMATHYE€CKOTO OIMMCAHUS.

Amvmuntyna u ¢dasza xosebanuil. CBsi3b aMIUTUTYAbI KOJICOaAHUN MCXOTHOMN
BEJIMYMHBI C aMIUTATYJJaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepron m 4dacrora koneOanuii. Ilepmom ManbIx CBOOOMHBIX KoyeOaHMI
MaTeMaTHYeCKOro MasTHHKA. [lepmom CBOOOMHBIX KOJEOAHUN MPYKHMHHOTO
MasTHUKA.

[lonarue o 3aryxarommx KoyieOaHusX. BbIHYXJIEHHBIE KOJIeOaHUSI.
Pesonanc. Pe3onancHas kpuBas. BnmsHue 3aryxaHuss Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

TexHUYeCcKrne YCTPOWCTBA U TEXHOJOTMYECKHE TMPOIIECChl: METPOHOM,
4achkl, Kauelii, My3blKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anuch KoJ1ebaTeIbHOTO JIBUKCHUS.

Habmronenne He3aBHCUMOCTH MEpHOa MaJIbIX KOJeOaHUN rpy3a Ha HUTH
OT aMIUTUTYIBI.

UccnenoBanue 3aryxalwmmx KojdeOaHUW U 3aBUCHUMOCTH TEpHOja
CBOOO/IHBIX KOJIEOAHHI OT CONPOTHUBIICHHUS.

UccnenoBanne xoneGaHmii Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEIBIO
dhopMupoBaHUs MPEACTABICHUH 00 UaeaTbHOW MOACIH MPY>KUHHOTO MasTHHUKA.

3aKOH COXpaHEHUS SHEPTUU TP KOJIeOaHUIX T'Py3a Ha TPYKUHE.

UccnenoBanue BBIHYXIEHHBIX KOJICOaHUM.

HaOntonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, npAKMUKYM.

N3mepenne mepuoga CBOOOTHBIX KOJICOAHMI HHUTSIHOTO M MPY>KHHHOTO
MasITHUKOB.

N3yueHne 3akOoHOB JBWXXEHHUSI Tejla B XOA€ KojeOaHUN Ha yOpyroMm
rojaBece.

N3yueHne NBMKCHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPTUHU B MPY>KMHHOM MasTHHUKE.

UccnenoBanue yObIBaHUS aMIUIUTYIBI 3aTyXarOIIUX KOJICOaHUH.

UccnenoBanue BBIHYXEHHBIX KOJICOaHUH.

Tema 2. InekmpomazHummuole KoaeOaAHUA.



KonebarenbHbiil kKoHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOaHUsS B
ujealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsI3b aMILUIUTYIbI
3apsa KOHJIEHCATOpa ¢ aMIUIMTYI0M CHIIBI TOKA B KOJ1e0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€ATLHOM KOJIEOATEIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE KoseOaHusl. BbIHYX1I€HHBIE
AIIEKTPOMArHUTHbBIE KOJICOaHUSI.

IlepemenHpli TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEeMCTBYyIOIEe 3HAUCHUE CUJIbl TOKA W HANPsKEHUS MpU pa3iIudHou (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOMIAIBHBIA NIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
MHJIYKTUBHOCTHU B LIENI CUHYCOUAAIBHOTO IEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHHN.

WNneanvubiii Tpanchopmarop. [IpousBomctBo, mepenada U motpeOlieHne
ANEKTPUYECKON SHEPTUM.

OKOJIOTMYECKNE PHUCKHA IIpU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
WCIIOIb30BAHMS DIIEKTPOIHEPTUH B IOBCEIHEBHON KU3HMU.

TexHn4uecKre yCTpOUCTBA U TEXHOJIOTMYECKHUE MMPOLECCHI: MIEKTPUIECKUI
3BOHOK, T€HEPATOP IEPEMEHHOT0O TOKA, JIMHUU JJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJI€OAHUW OT HMHAYKTHUBHOCTH H
€MKOCTH KOHTYDa.

OcuiorpaMMbl 3J€KTPOMarHUTHBRIX KojieOaHui.

['eneparop He3aTyXarolMX MEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenp 3IeKTpOMarHuTHOIO FreHepaTopa.

BbIHYXI€HHBIE CUHYCOUJAIbHbIE KOJIEOAHUS.

Pesucrop, kaTymka MHIYKTUBHOCTH M KOHJEHCATOP B LIENHU EPEMEHHOTO
TOKa.

Pe3oHaHc mnpu 1OCIEIOBAaTEIbBHOM COCAVMHEHUM PE3UCTOPA, KaTyLIKU
MHIYKTUBHOCTHU U KOHAEHCATOPA.

VYCTpoiCTBO M MPUHIAT ISHCTBHSI TpaHCcpopmaropa.

Monenps TMHNN dIEKTpONEpEaAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOTIO TOKa 4epe3 MOCIEN0BATENIBHO COENMHEHHBIE
KOHJEHCATOpP, KATYIIKY U PE3UCTOP.

HabmroneHue 3eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl ICTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHBLE 0JIHDbL.

Mexannueckue BOJHBI, yCIIOBUA HUX pacnpocTpaHeHus. llonepeunsie u
POAOJbHbIE BOJNHBL Ilepron, CKOPOCTh pacnpoOCTpaHEHUs U JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTPa)KCHHE, MpeIoMIICHHE, HHTepdepeHIs 1
mudpaKIus.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl.

DJEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS H3JIyYEHHS 3JIEKTPOMATrHUTHBIX
BOJIH. B3anMHas opueHTanust BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIIEKTPOMATHUTHBIX  BOJH:  OTpPa)X€HUE, MPEJIOMIICHHUE,
noJisipu3anys, uHTepdepeHuns u qudpakims.

[IIkaya 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHEeHHEe 31€KTPOMarHUTHBIX BOJH
B TEXHUKE U OBITY.

IIpuHIMIIBI pagUOCBA3H U TeNeBUAeHUA. Paguonokanus.

DIEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTBI, pajnap, paJAHuONpPUEMHUK, TEJIEBU30p, AHTEHHA, TenedoH,
CBY-neus, ynbTpa3ByKoBasi JMATHOCTUKA B TEXHUKE U MEAMIIVHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmroiieecs Teo Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmronenue orpaskeHus: U MPeIOMIICHNUS MEXaHUYECKUX BOJIH.

Hab6monenue nuatepepennnu u qudpakiini MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoliCTBa ynbTpa3ByKa M €T0 IPUMEHEHHE.

Habmionenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJIeOaHUM.

HccnenoBaHne  CBOMCTB ~ JJEKTPOMArHUTHBIX ~ BOJIH:  OTPakKCHHUE,
MpeJIOMIICHHE, OoNsIpU3anus, IMPpaKuus, UHTEPPEPEHIIHS.

Oo6napyxeHre HHPPaKPACHOTO U yIBTPaA()HOIETOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3yueHne nmapamMeTpoB 3ByKOBOM BOJIHBI.

N3yyenue pacrpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHEHOE pPAcHpOCTPAHEHHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. ToueuHbI HICTOYHHUK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHue n3o0paxxeHui
B IJI0CKOM 3epkaiie. Cepruueckue 3epkaia.

[Ipenomnenne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN
MokKaszaresnb mpeiaomiieHus. (OTHOCUTENbHBIM  IOKa3aTelb  MPEIOMIICHHUS.
ITOoCTOSSHCTBO 4YacTOTBI CBETA M COOTHOUIEHWE [JIMH BOJIH IPU MEPEXOAe
MOHOXPOMaTH4E€CKOTO CBETA Yepe3 IPaHUIly pasiesa ABYX ONTUYECKUX CPEI.

Xox nyueit B mpusMe. ucnepcus ceera. CinoxHbII cocTaB 0eIoro cBera.
LBeT.

[lonHoe  BHyTpeHHee orTpaxenue. llpenenbHbIE  yrosm  IOJHOTO
BHYTPEHHETO OTPaXKEHUSI.

ColOuparomue u pacceuBaromue JauH3bl. ToHkass muH3a. DOKycHOE
pPacCTOSHHE W OINTHYECKas CHJIa TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOIO
paccTosiHUsI TOHKON cepudecKor JUH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOIO
[I0Ka3aTelIs MPeIOMIICHUS.

dopmysia TOHKOM JIMH3bI. YBEIIMUYECHUE, JaBAEMOE JIMH30M.

Xon nyda, OPOILICANIErO JIMH3Y IO/ MPOU3BOJIBHBIM YIIIOM K €€ TJIaBHOUN
ontuyeckod ocu. IlocTpoenume u300pakeHUH TOUYKHM M OTpe3ka MpsIMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMAaX.

Ontuyeckue npubopsl. Paspemaromass  crnocoOHOCTh.  [7ma3  kak
ONTHUYECKAS] CUCTEMA.

[Ipenesnbl MPUMEHUMOCTH FEOMETPUUECKON ONITUKHU.

BonnoBast ontuka. WuTtepdepenmus cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIONEHUST MAaKCUMyMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpuMepbl KilacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. JudpakiuonHas pemérka. YCIoBUE HAOMIOACHUS
[JIABHBIX MAaKCMMYMOB IIpU TAJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHUYecKrue yCTpOMCTBA M TEXHOJIOIMYECKHUE IPOLIECCH: OYKH, JIYIIa,
MEPUCKOII, (oToanmnapar, MUKPOCKOII, TPOECKIIMOHHBIM anmnapar, IpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

emoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanne npenomieHus CBeTa.

HabmroneHnue noiaHoro BHyTPEHHETo oTpaxkeHusl. MoJienb CBETOBO/A.

HccenenoBanne xoma CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPAIIIEIbHYIO
IUIACTUHY U TIPU3MY.



HccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKOIA.

Hab6monenue naTepdepennmnm cBera.

HaGmronenue 11BeTOB TOHKHUX TJIEHOK.

Habmronenue nudpakiuu ceera.

N3yyenune nu@pakinoHHON PEMIETKY.

Habntonenue audpakiimoHHOTO CIIEKTpA.

Habmronenue aucnepcuu cBera.

HaGnronenue nonsipuzaiuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB ISl U3YUYEHUS MEXAHUUECKUX HAIPSKEHUM.

Yuenuueckuii sxcnepumenm, nadopamopmnsie padomel, npaKmMuKym.

N3Mmepenune nokazareist npeaoMIICHUS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHUS OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBaIOLIUX JIMH3.

[TonyueHnne n300pa>keHUsI B CUCTEME U3 TJIOCKOTO 3€pKaia U JINH3BI.

[Tonyuenne n300pakeHHs B CUCTEME U3 JIByX JIUH3.

KoHcTpynpoBaHue TenecKONuYeCKuX CUCTEM.

Hab6monenue audpaxiuu, THTEpPEPEeHIIMH U MOJISIPU3AIIIN CBETA.

N3yuenue nonsgpusaluu  CBETa, OTPAXKEHHOIO OT I[OBEPXHOCTH
JBJIEKTPUKA.

Nzydenune naTEpPEepeHIINN JTa3€PHOTO UITYUCHUS HA ABYX IIETISAX.

Habnronenue aucnepcun.

HaGmronenue u uccienoBanue AUPPakIuOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonyyenne  cmekTpa  M3JIy4Y€HHs  CBETOAMOAA  NpU  TOMOULIU
TG PaKIIMOHHON PEIETKH.

Paznen 6. OcHOBBI clienIMAJILHOM TEOPUU OTHOCUTEILHOCTH.

I'panuubl  OPUMEHUMOCTH  KJjaccuueckod  mexaHuku. [loctynarsl
CIICLIMAJIbHON TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBal. [IpeoOpazoBanust JlopeHia.
VYcnoBue npudMHHOCTU. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPAIICHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs3p MacChl C DHEPru€d M HMIIYJIbCOM PEIATUBUCTCKONW YaCTHULIBI.
DHeprus MmoKosl.

TexHUuecKkrue yCTpOWCTBAa W TEXHOJIOTUYECKUE MPOLIECCHI: CIIyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIHN 3apsKEHHBIX YACTHLL.



Y4yeHnuecKkuid SKCIIEPUMEHT, JIa0OPATOPHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMITYJIbCa W JHEPTUM PEISITUBUCTCKUX yactul] (10
doTorpadusm TPEKOB 3apsKEHHBIX YACTUIT B MATHUTHOM TI0JIE).

Paznea 7. KBantoBasi ¢pusuka.

Tema 1. KopnyckynapHho-60110601i 0yanusm.

PaBHOBecHOEe TemoBoe wu3NydeHUE (M3NIydeHHe aOCOMOTHO YEPHOTO
tena). 3akoH cMmerenns Buna. ['unoresa I1nanka o kBaHTax.

@DoTOHBI. DHEPTHS U UMITYIIHC (POTOHA.

®oroaddekt. Onwitol A. I. Cronerosa. 3akoHbl porodddekra. YpaBHEeHUE
OiHmreiHa 11t porodrddekra. «KpacHas rpanuna» dhotosaddekra.

JlaBnenue cBeTa (B YACTHOCTH, [aBICHHE CBeTa Ha aOCOIIOTHO
MOIVIOMIAIONIYI0 U a0COJIIOTHO OTpakarollyro mnmoBepxHocTh). OnbiTel I1. H.
JleGenena.

BonnoBbie cBolicTBa yactuil. Bonnel ne bpouss. Jlnunaa BoHb! 1e bpons

u pa3mepbl obsactu JIOKaJIM3aluu JBYOKYLIEHCS YaCTULIBI.
KopnyckynsipHO-BOJIHOBOW AyanusM. Ju¢pakius 31eKTpOHOB Ha KpUCTAJIIAX.
Crenuguka U3MEPEHUN B MUKPOMHMPE. CooTtHonieHus

HeonpenenéHHocTe [elizendepra.

TexHuueckue ycTpoiicTBa M TEXHOJOTUYECKHE TMPOIIECCHI: CIIEKTPOMETD,
¢dotosnemMenT, (OTOAATYUK, TYHHEIbHBIM MHUKPOCKOI, COJHEYHas Oarapes,
CBETOMO/I.

Hemoncmpayuu.

®dotor(ddeKT Ha yCTaHOBKE C ITMHKOBOM IIJIACTHHOM.

Uccnenoranue 3akoHOB BHeEMIHETO GhoTod(dekra.

HccnenoBanne 3aBHCHMOCTH  COTIPOTHBIICHHS — IOJYIPOBOAHUKOB OT
OCBEILLEHHOCTH.

Ceeronmon.

Conneunas Oarapes.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padomol, NPAKMUKYM.

Uccnenoranue goropesuctopa.

N3mepenne nocrossaaoN [1nanka Ha ocHOBE uiccienoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOAMO/ OT HAMPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEI IO UCCIIEAOBAHUIO CTPOCHUS aroma. [lnaHeTapHas moaens aroma
Pezepdopna.

[Toctynarer bopa. M3nmydenwe u mornomeHue (GOTOHOB TMPHU TEPEXONe
aroma C OJIHOTO YPOBHSI SHEPTHH HA JIPYTOM.

Bunb! cniexktpoB. CriekTp ypoBHEH SHEPTrUU aToMa BOJIOPOAA.



CnoHTaHHOE U BBIHYKJIEHHOE U3Ty4eHue cBeTa. Jlaszep.

TexXHUYECKHE YCTPOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbiTa Pesepdopra.

Habntonenue muHeHYaThIX CIIEKTPOB.

YCTpPOWUCTBO U AEUCTBHE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

OnpeneneHue JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopruie padomot, PAKMUKYM.

HabOnronenue muHERYaToro CrexkTpa.

HccnenoBanue chnekTpa pa3peKEHHOrO aTOMApHOTO  BOIOpOAA H
U3MepeHne MOCTOIHHON Punbepra.

Tema 3. Dusuka amomHo20 A0pa u INEMEHMAPHBIX YACHUU.

Hyxnonnas moxens siapa [eiizen6epra—Banenko. 3apsiy sjapa. MaccoBoe
qucio sapa. N3otormsl.

PanunoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN
Oera-pacnaz. ['amma-u3nyueHue.

3aKOH paJIMOAaKTUBHOIO pacmnaja. PaJuoakTUBHBIE W30TOIBI B IPUPOJE.
CBoiicTBa HOHU3UPYIOUIETO M3IIy4YeHUs. BiausHue paguoakTUBHOCTU Ha JKUBBIE
opranusMebl. EcrectBeHHblit poH nznydenus. JJozumerpus.

DHeprus CBsI3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccsl sapa.

SAnepneie peakuuu. JleneHne u CUHTE3 sAep. SIIEpHBIE pPEaAKTOPBHI.
[IpoGnembl yIpaBiIsieMOT0 TEPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKHUE ACTICKThI
Pa3BUTHSA SIACPHOU SHEPTETUKH.

Metoasl perucTpaluu U UCCIEI0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOAECUCTBUA. bapuoOHBI, ME30HBI W JIEOTOHHBI.
[Ipencrasnenne o CrangaptHoit Mojenu. KBapk-miitooHHast MOJENb aJpOHOB.

®uzuka 3a npeaenamu CrangaptHoil monenu. TémHas maTepust U TEMHas
DHEPrusl.

EauHcTBO pU3nyeckoil KapTUHBI MUpA.

TexHnuecKkne YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: TO3UMETD,
Kamepa BuibcoHa, siiepHBIN peakTop, TEPMOSACPHBIN peakTop, arToMHas 6omoa,
MarHUTHO-PEe30HaHCHAasi ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopmnsie padomul, npaAKMUKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM oTorpadusm).

HccnenoBanue painoakTUBHOTO (POHA C UCIIOIB30BAaHUEM JTO3UMETPA.

N3ydenune nomomnieHus: 6eTa-4acTull aTllOMUHHUEM.

Pa3zneu 8. DiieMeHTHI aCTPOHOMUHU M ACTPOPU3UKH.



OTtanbl pa3BUTUSA acTpoHOMUM. [IpuKiIIafHOE W MHUPOBO33PEHUYECKOE
3HaQUE€HHUE acTpPOHOMHUU. [IPUMEHUMOCTH 3aKOHOB (U3UKHU ISl OOBSICHEHUS
MPUPOJIBI KOCMUYECKUX OOBEKTOB.

Metoapsl acTpOHOMHMYECKUX HccienoBaHui. COBpEMEHHbBIC ONTHYECKHUE
TEJIECKOIIBI, PAJIMOTENIECKOITbI, BHEaTMOC(hepHast aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3JIbI, IUIAHETHI, UX BUIUMOE
JIBIOKCHUE.

Conuxeunas cucrema.

Comnnue. ConneuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa 1 3BE3.

3BE3/bl, MX OCHOBHBIC XapaKTEPUCTUKHU. [[uarpamma «CHEeKTpabHbIMI
KJIaCC — CBETHMOCTBY». 3BE3AbI INIAaBHOM ITOCJIEAOBATCILHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY ISl 3BE3/ ITIABHOM MOCIIEI0BATENILHOCTH. BHYTpeHHEE
cTpoeHue 3BE37. CoBpeMEHHbBIE PEACTABICHUS O MMPOMCXO0XKICHUHU 1 SBOJIOIUN
Connua u 3BE37. DTanbl )KU3HU 3BE3]I.

Mueunsiii [Iyte — Hama 'anaktuka. Ilonoxenue u auxkenue ConHua B
lNanmaktuke. Tunbl ramakTuk. PaguoramakTuku M KBasapbl. UEpHBIE ABIPHI B
SAIpax rajlakTUK.

Bcenennas. Pacmmpenne Bcenennoi. 3akon Xa06ma. PazOeranue
rajnakTuk. Teopus bonbiioro B3peiBa. PEIMKTOBOE M3TyUYEHHUE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npoodaeMbl aCTPOHOMUH.

Yuenuueckue nabnrwoenus.

Habmronenus 3B€31H0r0 HEOA HEBOOPYKEHHBIM I1a30M C UCIIOJIB30BAaHUEM
KOMIIBIOTEPHBIX ~ TMPUJIOKCHUN I ONpeJeCHUs TOJIOKEHUST HEOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/iss CEeBEPHOIo MOMyIIapus U
APKHUE 3BE3BI.

HaGmronenuss B Teneckonm JlyHBI, IUIaHeT, TyMaHHOCTEH M 3BE3IHBIX
CKOIICHUH.

DuU3NYeCKUN NPAKTUKYM.

CnocoObl  u3MepeHusi (PU3MYECKHX BEJIUYUH C  HUCIOJIH30BAHUEM
aHAJIOTOBBIX © IU(POBBIX HM3MEPHUTEIBHBIX NPUOOPOB W KOMITHIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCONIOTHBIE M  OTHOCHUTCIBHBIC ITOTPEIIHOCTH
n3MepeHuit pusndeckux BeauduH. O1eHKa TpaHuIl MOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHHUM, MCCIEAOBAHUNA 3aBUCUMOCTEMN
(u3NYEeCKUX BEJIMYMH, MPOBEPKA MPEIIOKEHHBIX TUIOTe3 (BBIOOp U3 padoT,
OMHUCAHHBIX B TEMAaTUYECKUX pazaenax «YUYECHUYECKUUA HKCIEPHUMEHT,
naboparopHbie pabOThI, TPAKTUKYM).

O6o0ma0Iee MOBTOPEHHUE.



O6oOuieHne M cuUcTEeMaTu3alus — COAEpX aHUs  paslesioB  Kypca
«MexaHukay, «MonekynsipHas ¢busuka u TEPMOJUHAMUKAY,
«nexkrponuHamuka», «Konedbanus u BoaHb, « OCHOBBI CHELUAIBHONW TEOPUU
oTHOcUTENbHOCTHY, «KBaHTOBas (Qusuka», «IIEMEHTHI aCTPOHOMHUHU U
acTpOU3UKIY.

Ponp Qusnku U acTpoHOMHU B IKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM W 3TUYECKON cdepax AEsTEIbHOCTH YEJIOBEKA, POJib U MECTO
GU3NKM W acTPOHOMUM B COBPEMEHHON HAydyHOW KapTHHE MUpa, 3HAUYCHUE
OMMHCATENbHON, CUCTEMATH3UPYIONIEeH, OOBICHUTENHFHON U TPOTHOCTHYECKOU
byHKIMI (U3NYECKON TEOpuH, poib (HU3NYECKOW TEOpUU B (POPMHUPOBAHHU
MPENCTaBICHUA O (U3MYECKOM KapTHUHE MHpPa, MECTO (U3MUECKOM KapTUHBI
MHpa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O
MPUPOZE.

Me:xknpeaMeTHbIE CBA3H.

N3yyenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYHIECTBIISIETCS C YYETOM COJIEP)KATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C
KypcamMu MaTeMaTuKH, OWOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

MesicnpeOmemnovie NOHAMUA, CEA3ZAHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIIEHWE, Hay4yHbId (akT, THUMIoTe3a, Qu3nUecKas
BEJIMUMHA, 3aKOH, TEOpHUs, HaONIONCHUE, OHKCIIEPUMEHT, MOJCIUPOBAHME,
MOJI€Jib, U3MEPEHHE, MOTPEIIHOCTH W3MEPEHUM, W3MEPUTEIbHBIE MPUOOPHI,
ndpoBas maboparopusi.

Mamemamuka: pelICHUE CUCTEMbl YpAaBHEHUW. TPUTOHOMETPUYECKHUE
byHKIUU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. BEKTOPHI M MX MPOEKIMU HA OCU KOOPAUHAT,
CIOKeHHE BeKTOpoB. IIpousBonHble 3nemMeHTapHbIX (QyHKUM. [Ipu3zHaku
MoIOOMsT TPEYTOJILHUKOB, OMPEICICHHUE IUIONIAINA TIOCKUX (uryp um oObEma
Teql.

buonozua: »>nekrpuyeckue SIBICHUS B >KUBOW MpUPOJIE, KoJieOaTelbHbIE
JBIDKCHUST B JKMBOM MPUPONIE, DKOJOTUUECKUE PHUCKU TIPU MPOU3BOJICTBE
ANEKTPOIHEPTHH, JJIEKTPOMATHUTHOE 3arpsi3HECHUE OKPYXKAIOUIEH CpEmbl,
YIBTPa3BYKOBasi JAMArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBIICHHUS B >KUBOU
IPUPOLE.

Xumusa: CTPOCHME aTOMOB H MOJIEKYJ, KpPHUCTAJUIMYECKas CTPyKTypa
TBEPJIBIX ~ TEJI, MEXaHW3Mbl O00pa30BaHUs KPUCTAIIIMYECKOM  PEIIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

T'eocpagpua: wmarHuTHBIE TMONIOCA 3€MJIM, 3alle)Kd MArHUTHBIX pYI,
(dhoTochEMKA 3eMHOM MMOBEPXHOCTH, cericmorpad.



Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTpOABUTaTeNb SIKOOM, reHeparop NepeMeHHOro ToKa, HHAYKIIMOHHAS €Yb,
JUHAWA  DJJEKTpONepenad, dJJIEKTPOABUTATENb,  pagap, pPaavuoNpUEMHUK,
TeNIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3BykoBasi AMArHOCTHKA B
TE€XHUKE, NPOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes,
CITyTHUKOBBIE IPUEMHHUKH, SAEPHAS YHEPTETHKA M DKOJOTMYECKHUE ACIIEKThI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI 11O
OU3UKE HA YPOBHE CPEHAHEI'O OBLIETO
OBPA3OBAHUAJIIMYHOCTHBIE PE3VIIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHUs ydeOHOro mnpeamera «Duzukar
JIOJKHBI ~ OTpakaTb ~ TOTOBHOCTH M CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CPOPMHUPOBAHHOM BHYTPEHHEH TMO3UIIMEH JIMYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOUIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCHIICKOro oOlIecTBa,
paclIMpeHue JKU3HEHHOTO OMNbITA W ONbITa JEATEIIBHOCTH B IPOIECCE
peanu3anyy OCHOBHBIX HAIIPABICHWM BOCIIUTATEIIBHOW JNESTENBHOCTH, B TOM
YUCJIE B YACTH:
rPaKIAHCKOr0 BOCIIUTAHUSA:

e C(hHOPMHUPOBAHHOCTH TPAKIAHCKOM TMO3MIIMH  OOydYaromerocs Kak

AKTUBHOTO U OTBETCTBEHHOTO YJIE€HA POCCUHUCKOr0 OOIIEeCTBa;

e INPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTM COBMECTHYIO JEATECIBHOCTH B  HMHTEpecax
IpaXXJaHCKOTO  OOIlleCTBa, Y4YacTBOBarb B  CaMOYINpPAaBICHUU B
o0pa3oBaTelIbHON OpraHU3alNH;

e YMEHHE B3aUMOJEUCTBOBATH C COLMAJIBHBIMM HWHCTUTYTaMH B
COOTBETCTBHH C UX (PyHKIIUSIMU U HaA3HAYCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOI U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMSA:

e CPOPMHUPOBAHHOCTh  POCCHUMCKOM  TPaKIAHCKOW  UJIEHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e C(HOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEACHMUS;

e CHOCOOHOCTh OLIEHMBATh CHUTyallMI0 M MPUHUMATh OCO3HAHHBIE
peleHuss, OpPUEHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIaJa B TOCTPOCHHUE YCTOMUMUBOIO OYTyIIETO.

3CTETHYECKOI0 BOCIIMTAHUA:



e OCTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYash ACTETHUKY HAy4YHOI'O
TBOPYECTBA, MPUCYIIETr0 (PU3UUECKON HAYKe.
TPYA0BOT0 BOCIIMTAHUSA:

e WUHTEPEC K Pa3NHYHBIM cdepaM NpodeCCHOHATBHON NESITeIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (U3UKOW W TEXHHMKOM, YMEHHE COBEpIIATh
OCO3HaHHBIM  BBIOOp Oyaymiedd mpodeccun MW peanu30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TUIAHBL;

e TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpPA30BaHUIO B
oOmact PU3MKKU HA IPOTSHKEHUU BCEH KU3ZHH.

IKOJIOTHY€CKOr0 BOCTIMTAHMS:

e CcPOpPMHUPOBAHHOCTh AKOJIOTUYECKON KYJBTYPBI, OCO3HaHUE
17100aJIbHOTO XapaKTepa SKOJIOTHYECKUX IpodIiem;

e IUIAHUPOBAHUE U OCYUIECTBIECHUE JIECHUCTBUN B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAaHUs LIEJIEH YCTOMYMBOIO Pa3BUTHSI YEJIIOBEUYECTBA;

e pACIIUPEHUE ONbITA JEATEILHOCTH SKOJIOTUYECKON HApPaBIEHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUM 1O (hU3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e Cc(hHOpMHPOBAHHOCTH MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUECKON HAYKH;

e OCO3HaHUE LIEHHOCTU HAYyYHOU AESITeNIbHOCTH, TOTOBHOCTH B MPOIIECCE
U3Y4YEeHUS] (PU3HKU OCYLIECTBISATH MPOEKTHYIO M HCCIEN0BATEIbCKYIO
JIeATEeIIbHOCTh UHAUBHUIYAJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
ba3oBble Jloruyeckue AeiicTBU:
e CaMOCTOSTENIbHO (OpPMYIHpPOBaTH ¥ AKTyaJU3UpPOBATh MPOOIEMY,
paccMaTpuBarh €€ BCECTOPOHHE;
e ONPEACIAThH LENU NCATEIBbHOCTH, 33/1aBATh MMAPaMETPhl U KPUTEPUH UX
JIOCTHKCHUS;
e BBUABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUAX;
e paspabarThiBaTh IUIAH peHieHUS MpoOaeMbl ¢ yYETOM aHaIu3a
MMEIOIINUXCS MAaTepUAJIbHBIX U HEMATEpHUaJIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE
pPE3yIbTaTOB LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBbHOCTH;



KOOPJAMHUPOBaTh W BBINOJHATH pabOTy B YCJIOBUSAX pPEajbHOTIO,
BHUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOEC MBIIUICHUE TMPH PEIICHHH KU3HECHHBIX
pooIeM.

Ba3oBble ucciaenoBarejabckue 1eCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHCH, KIIOUCBBIMA TMOHATHSAMH U
MeToaMu (PU3UIECKOM HAYKHU;

BJIQJICTh  HABBIKAMU  Y4EOHO-MCCIIEIOBATEIbCKOM W MPOEKTHOMN
JESTETLHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHUs 3amad (PU3NIECKOTO
COJZICPIKaHUSI, TPUMEHEHHUIO Pa3IMYHBIX METOIOB TTO3HAHUS;

BJIQJICTh BUAAMH JICATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHWSI, €r0
WHTEPIpPETAINH, TPEOOPa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUsSX, B TOM YHCIIC TIPU CO3aHUH y4€OHBIX POEKTOB B
obnactu HU3MKHY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh THUTOTE3y €€ pelIeHUs, HaXOAWTh apPTyMEHTBI IS
JIOKa3aTeIhCTBA CBOUX YTBEPXKIACHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHHS 3a1auyd PE3yJIbTaThl,
KPUTUYECKH  OIICHWBaTh MX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIC 33/1a4M B 00pa30oBaTebHOMN
JeSTEIIbHOCTH, B TOM YHCIIC TIPU U3yYCHUU (QU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAHUS MO (U3MKE B TMPAKTHYCCKYIO O0JIacTh
KU3HEIEATECITLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
BBIIBUTaTh HOBBIC WJCH, TNpeJiaraTb OPUTHHAIBHBIC MOIXOIbl U
pEIICHMST;

CTaBUTh TPOOIEeMBbI W 3a7a4yd, JOMYCKAIOIINEe aJIbTepHATHUBHBIC
pEIICHHS.

Pabora ¢ ungopmanmeii:

BJa/JIeTh ~ HAaBBIKAMU  TOJY4YEHUS  HMHPOpMAUMU  (PU3UYECKOTO
COIEpkKaHUA U3 HCTOYHUKOB pa3HbIX THIIOB, CAMOCTOATENIBHO
OCYILECTBJIATh IIOUCK, AHAJIN3, CUCTEMATH3ALHI0 W HHTEPIPETALUIO
uHGOpMaIH Pa3IUYHbIX BUJIOB U (POPM MpeCTaBICHMUS;

OLIEHUBATh JI0CTOBEPHOCTH HH(OpMaLUY;



UCIOJIb30BaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTMHA B PEIIEHWHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOAEHHEM TpPeOOBAaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TMTHEHBI, PecypcocOepexeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOIN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPKaHUS B PA3NIMUHBIX (popmarax c
y4€TOM Ha3Ha4eHUs WHGOpPMALMK M LEJIEBOM aylIuTOpHUH, BbIOMpas
ONTUMAJbHYIO (POPMY MpEACTABICHUS U BU3yaTU3all1u.

KoMmMyHHKaTUBHBIE YHHBeEPCcaJbHbIE YUeOHbIe el CTBUA:

OCYIIECTBIISATh OOILlEHWE Ha YpoKax (U3MKM U BO BHEYPOUHOM
NeSITeIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M  JIOTUYHO H3JIlaraTb CBOKO  TOYKY 3pEHMS] C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPE/CTB;

NOHMMaTh W  HCIONB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHIMBHUIYaJIbHON pabOTHI;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JACUCTBUN C YUETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0TO WI€HA KOJUIEKTHBA;

NPUHUMATh 1T COBMECTHOH JEeSTENIbHOCTH, OPTraHHW30BHIBATh U
KOOPAMHUPOBATh JCHCTBHS MO €€ JIOCTH)KCHHIO: COCTABIATH IUJIaH
JNEUCTBUM, pPaCIpEAcIsiTh POJIA C YYETOM MHEHUHM YYaCTHHKOB,
00CYXJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLIEHMBAaTh Kau€CTBO CBOETO BKJIAJA M KaXJIOr0 YYaCTHMKA KOMaHbl B
OOIIMiA pe3ynbTaT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE MPOEKTHI, OIEHUBATHh WACH C TO3UIMH HOBH3HBHI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MMO3UTUBHOE CTPATETHMYECKOE MOBEJCHHE B PA3IUYHBIX
CUTyallUsIX, IpOSABIATH  TBOPYECTBO UM BOOOpakeHHE,  OBITH
MHUITMATHBHBIM.

PerynsiTuBHbI€ YHUBepPcAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIICCTBIIATH TI03HABATEIBHYIO JESATCIHHOCTh B
oOmactT (U3MKU W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopmynupoBaTh COOCTBEHHBIC 3a]1a4H;

CAMOCTOATENILHO  COCTaBIATH IUTAH  PEIICHWS  pPacuy€THBIX U
Ka4eCTBEHHBIX 3aJla4, IUTAH BBIMOJHEHUS TPAKTUYECKOH paboThI

(@]



y4€TOM HMMEIOUIUXCA PECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEAIIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacliupsTh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHUpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHMBATh PUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO 3PYAUIIMN B 00JIaCTH
(bU3HUKHK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOLMOHAJIbLHBIN MHTEJIJIEKT:

JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB 1IEIISIM;

BJIAJIETh HaBbIKAMHM IIO3HABATCIbHOM pediaekcur Kak OCO3HaHUs
COBEpPILIAEMBIX JEUCTBUM U MBICIUTEIBHBIX TPOIIECCOB, UX PE3YJIBTATOB
1 OCHOBAHUII;

WCIIOIb30BaTh MNPHEMBI pedICKCUH JJIS OLICHKH CHUTYalluH, BBIOOpA
BEPHOT'O PEIICHUS;

YMETh OLCHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHUXCHHUIO;

MIPUHUMATh MOTUBBI U apPTyYMEHThI JPYTHX IPU AHAJIW3E PE3YJIbTATOB
JICATEIILHOCTHU;

MIPUHUMATD ceOs, MTOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U apryMEHThI JPYTHX MpPU aHAJIW3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JIPYTUX HA OIIHOKH.

B npornecce nmoctuxeHus: TIMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110
dbuzuke Ui YpOBHS cpefaHero oOiiero o0pa3oBaHUS Y  OOyYaroIIUXCS
COBEPIICHCTBYETCS  OMOIMOHAJIBHBIA  WHTEIJIEKT,  IPEANoJararoiiui
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHHA,  BKIIIOYAIOIIETO  CIIOCOOHOCTh  IMOHUMATh  CBOE
HMOLIMOHAJIBHOE  COCTOSIHME, BHUJAETh  HANpPaBICHUS  Pa3BUTHS
COOCTBEHHOM AMOLIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpETyJIMPOBaHUs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIOCOOHOCTh
aJaNnTHpPOBaTbCsl K HMOLMOHAJIBHBIM HW3MEHEHMSM W  IMPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHBAllM{, BKJIIOYAIONICH CTpeMIIEHHWE K JOCTHKCHHIO
eI W YCIeXy, ONTUMHU3M, WHUIIMATUBHOCTH, YMCHHE JECHCTBOBATH,
WCXOJIS U3 CBOUX BO3MOXKHOCTEH;

e DOMIATHH, BKJIOYAIOMICH CHOCOOHOCTh TOHUMATh HMOIMOHAIBEHOE
COCTOSIHHE JIPYTHX, YYUTBIBaTh €ro IMPH OCYIICCTBICHHWU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO M COTICPEKUBAHUIO;

e CONHWAIBHBIX HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTh BBICTPAUBATh
OTHOIICHUS C JNPYTUMHU JIOABMH, 3a00THUTHCSA, MPOSBIATH MHTEPEC U
paspeniatb KOHQIUKTHI.

INPEAMETHDBIE PE3VJIBTATEI

K xonmy obyuenus B 10 knacce mipenMeTHbIE pe3yibTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHUM:

e IOHMMATh pOJIb (PU3MKKM B HSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M 3TUYECKON cdepax [esaTeIbHOCTH
YeNI0OBeKa, pOjb M MECTO (PU3UKH B COBPEMEHHOW HayuyHOW KapTHUHE
MHUpa, 3HaYCHUE OIMCATEIIbHOM, CHUCTEMaTU3UPYIOLLEH,
OOBSCHUTENHHON U MPOTHOCTUYECKON (DYHKIUH (PU3MIECKON TEOpUU —
MEXAaHHWKH, MOJEKYIIpHOM (UMK U  TEPMOAMHAMUKH, PpOJIb
¢busnueckoir Teopun B (GOPMUPOBAHUU MPEACTABICHUN O (PU3NYECKON
KapTHUHE MUPA;

e pa3NuyarTh YCJIOBHUS TNPUMEHUMOCTH Mojenel (U3NYeCKUX Teln MU
MpolieccoB (SIBJICHUIN): HMHEpIUaIbHas CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TeEJlo, MarepuaibHas TOYKa, PABHOYCKOPEHHOE JABUKCHHE,
CBOOOJIHOE mMajieHue, aOCOMOTHO ympyras aedopmaius, aOCOIOTHO
yOopyroe M aOCONIOTHO HEYNpYyroe CTOJIKHOBEHHUS, MOJEIM rasa,
KUAKOCTU W TBEPIOTO (KPUCTAIIMYECKOTO) Tesa, WACaNbHBIA Tras,
TOUYEYHBIN 3apsl, OMHOPOJHOE AICKTPUUECKOE TOJIE;

e pasnuyaTh yCJIOBUS (TpaHUIllbl, 00JaCTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, IIOHUMAaTh BCEOONIl XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTh HCIOIb30BAaHUS YACTHBIX 3aKOHOB;

e QAHAJIM3UPOBATh M OOBICHATH MEXAaHUYECKHUE TMPOIECChl M SBIICHUS,
UCIIOJIb3YSl ~ OCHOBHBIE  TIOJOKEHHSI M 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENBHOCTh MEXAHMYECKOTO JBHXKEHUSA, (OPMYJIbI KHHEMATUKU
PaBHOYCKOPEHHOTO ABIMXKEHUs, MpeoOpa3zoBaHus [ anumes 1js1 CKOpOCTH
U IepeMelieHus, 3akoHbl HbIOTOHA, NPUHIMI OTHOCUTEIBHOCTH



["anunes, 3aKOH BCEMUPHOTO TATOTEHMS], 3aKOHBI COXPAHEHHUS UMITYJIbCA
U MEXaHWYECKOM DHEPruM, CBsI3b pPabOThl CHJIBI C HW3MEHEHHEM
MEXaHUYECKOW JHEPruM, YCJIOBHUSI PABHOBECHUS TBEPAOrO Teja), MpH
3TOM MCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBAThH
yCJIOBUSI TNPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MPeoOpa3oBaHMIA
["anunesi, BTOpOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS
MMITYJIbCa U MEXaHUYECKOM SHEPTUM, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAMM3UPOBATh W OOBSICHATH TEIUIOBBIE TIPOIECCHl W SIBJICHUS,
UCnoJb3yst OCHOBHbIE TTookeHUsT MKT © 3akOHBI MOJEKYISpHOU
GU3NKK M TEpMOIMHAMUKHU (CBSI3b JABJICHHS MJICAIbHOTO Ta3a co
CpeAHEl  KHHETUYECKOM  DHEpPrued  TEIUIOBOIO  JBUKEHUS U
KOHIEHTPAalMEN €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BELIECTBA CO
CpedHEd KWHETUYECKOW JHEpPruer TEIUIOBOIO IBHMXKEHHUS €ro YacTHIl,
CBSI3b JABJICHHS HICAIBHOIO ra3a C KOHIICHTpAlUMEHd MOJIEKYJ] U €ro
TeMmIeparypoi, ypaBHenue MenpaeneeBa—KnaneipoHna, nepBblil 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS PHEPTUM B TEILJIOBBIX MPOIECcax),
IpA 3TOM HCHOJIB30BaTh MAaTE€MAaTU4YECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBATh YCIIOBHS MIPUMEHUMOCTHU YPaBHEHUS
MenneneeBa—KnaneiipoHa;

aHAJM3UPOBATh M OOBSCHATH DIICKTPUYECKHUE SBJICHUS, MCIOIb3Ys
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AIEKTPOJIMHAMUKH (3aKOH COXPaHEHUS
ANMEKTPUYECKOTO  3apsAna, 3akoH  KymoHa,  IOTEHIMAIbHOCTH
ANEKTPOCTATUYECKOTO ITOJIS, MPUHLHUI CYIEPIIO3ULIHUU AIEKTPUUYECKUX
MOJIEH, TIPU 3TOM YKa3bIBas yCJIOBHUS NPUMEHUMOCTH 3akoHa KynoHa, a
TAK)K€ MPAKTUYECKU BAXXKHBIE COOTHOLICHMS: 3aKOHbI OMa ISl ydacTKa
LENA U I 3aMKHYTOM JJIEKTPUYECKOW LienH, 3akoH J[xoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1uist 3JeKTPOIn3a);

ONMKCHIBATh (U3HUECKUE TPOIECCHl U SBICHUS, UCIIOJIb3Ysl BEIUYHHBIL:
MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€Ja U CUCTEMBI TEJN,
CUJia, MOMEHT CWIbl, JaBIICHUE, MOTCHUHUAIbHAS  DHEPIUs,
KMHETUYECKasi DJHEprus, MeXaHudeckKas »dHeprus, pabora CHUIIbI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CWiIa TSDKECTH, CHIIA YIPYTOCTH,
cuia TPEHHs, MOIIHOCTb, SHEPIHsl B3aUMOJEUCTBUA Tella ¢ 3eMIEN
BONM3U €€ TOBEPXHOCTH, DHEPrusi ymnpyrou nedopmanuu NpyKUHBI,
KOJINYECTBO TEIUIOTHI, a0COJIIOTHAsi TeMIleparypa Teia, paboTa B
TEPMOAVMHAMUKE, BHYTPEHHSASI DHEPrus MUIACAIBHOTO OAHOATOMHOTO
rasza, padoTa HJIEAJbHOTO Ta3a, OTHOCUTEIbHAS BJIAXHOCTH BO3/IYyXa,
KIIZI wumeasbHOro TEIJIOBOTO [IBUTATENA; AJIEKTPUUYECKOE TIOJE,



HanpsDKEHHOCTh  DJIGKTPUYECKOTO  MOJIsSI, HamnpsKEHHOCTh  TOJIsS
TOYEYHOT'O 3apsiia WIM 3apsHDKEHHOTO IIapa B BAKYYME U B JUAJIEKTPUKE,
NOTEHLMAJI  3JEKTPOCTATHYECKOTO IOJIsl, PAa3HOCTh IOTEHIUAJIOB,
ANIEKTPOABMKYIIAsl CUJa, CUJIa TOKa, HANpsyKEHHE, MOIIHOCTb TOKa,
AIIEKTpUYEcKash €MKOCTh IUIOCKOTO KOHJEHCATopa, COMpPOTHUBICHUE
ydacTKa ILeNd C MOCJIEeI0BATebHbBIM U MapajulesIbHbIM COECAMHEHUEM
PE3UCTOPOB, SHEPTHUS AITEKTPUUECKOTO IOJII KOHAEHCATOPa;

OOBSICHATb ~ OCOOEHHOCTH  MPOTEKaHWS  (UBNYECKUX  SBICHHIL:
MEXaHMYECKOE JIB)KEHHE, TEIUIOBOE JBWIKEHUE YacTUL[ BEUIECTBA,
TEIJIOBOE  paBHOBEcHE, OpOYHOBCKOE  ABWXKeHHE, Auddy3us,
UCMIapeHue, KUIEHUE M KOHJEHCALMs, MJIABJICHUE U KPUCTAJUIU3aLUs,
HaIpaBJICHHOCTb TEeIUIoNepeaayH, ANIEKTpHU3ALUS Te,
HKBUINOTEHLIHAIBHOCTh TOBEPXHOCTHU 3aPS’KEHHOTO POBOIHUKA;
MPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTU OHOU (PM3MYECKON BEITMUUHBI
OT Jpyrod ¢ HCMOJb30BAHUEM TMPSMBIX H3MEPEHUN, MpU ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh PE3YJAbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3MUECKHX BENUYMH B BHUAEC TpaduKoB C Y4ETOM
aOCONIIOTHBIX  MOTPEIIHOCTel HM3MEepeHu#, Jenarb BBIBOABI 10
pe3yabpTaram HCCIIEIOBaHMUS;

MPOBOAUTH KOCBEHHbIE M3MEpEeHUs (PU3MYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAbHBIA METOJ] U3MEPEHHUSI, OLICHUBATh a0COJIOTHBIE U
OTHOCHTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH  OMNBITBI 1O TNPOBEPKE MPEUIOKEHHONW  THIIOTE3BI:
MJIAHUPOBATh IKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY,
aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJbTaThl U JieJaThb BBIBOJl O CTaTryce
MPEJI0KEHHON TUITOTE3bI;

coOmomaTh  TmpaBWia  0€30MacHOro  Tpyla TNpU  TPOBEICHUU
UCCJIEIOBAaHUNA B paMKaxX Y4eOHOro JKCIIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-MCCIIEIOBATENIbCKO M TMPOEKTHOM  JAESATENIbBHOCTH €
UCIIOJIb30BAHUEM  HU3MEPUTENbHBIX YCTPOMCTB M  JaOOpPaTOpPHOTrO
000pyIOBaHUS;

peliarb pacdy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bu3nYecKol MOJIENbIO: HA OCHOBAaHUU aHAJIM3a YCIOBHUS 000CHOBBIBATh
BBIOOp (U3MUECcKOoil Mojenu, OTBeYarollell TpeOOBaHMSIM 3ajaud,
OPUMEHATh  (OPMYIbI, 3aKOHBL, 3aKOHOMEPHOCTH U MOCTYJaThl
(U3UYECKUX TEOPHIl MPU HCIOJB30BAHUM MATEMaTUYECKHX METOJ0B
peleHusl 3ajiad, MPOBOAUTH pacu€éThl HAa OCHOBAHUM HMEIOLIUXCS



JAaHHBIX, AaHAJU3UPOBaTh pE3yJbTaTbl M KOPPEKTUPOBATH METOJbI
pELIeHHs C YUYETOM MOJTYUYEHHBIX PE3yJIbTaTOB;

pelarh KauyeCTBEHHbIE 3a7aud, TpeOyrollre NMPUMEHEHHsI 3HAHUK U3
pasHBIX pa3fenoB Kypca (U3MKH, a TaKK€ HMHTErpaluyd 3HAHUNA U3
JIPYyTUX TPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTpauBaTh
JIOTUYECKYIO LIEMOUYKY PACCYXKIEHUN C OMOpOil Ha M3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA M7 OOBSICHEHHS] OCHOBHBIX
OPUHLKIIOB  pabOThl  M3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX POLIECCOB;

NPUBOIUTh  MPUMEPHl  BKJIaJa  POCCHUMCKUX UM 3apyOexHBIX
YUEHBIX-(PU3UKOB B pa3BUTUE HAayKd, B OOBSCHEHHE IIPOLIECCOB
OKpY>KarolIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;
aHaJIM3UpOBaTb W OLIGHWBaTh  TOCHEACTBHUS  OBITOBOM M
IPOM3BOACTBEHHON  JESATENBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM  C
(bU3MYECKUMHU MPOLIECCaMU, ¢ MO3UIIUM AKOJIOTMYECKON 0e30MacHOCTH,
NPEICTABICHUA O pPalMOHAJIBHOM MPUPOJONOIb30BAHNN, a TaKXKe
pa3yMHOM HCIIOJIb30BAHUM JOCTMIKEHUI HAyKM M TEXHOJIOTMM I
JaJIbHENIIETO pa3BUTHS YEJIOBEUECKOro 00IECTBA;

MPUMEHSTH pa3InyHbIe CIOCOOBI padbOThI ¢ HH(pOpMaIelt GU3HNUECKOTO
COJEP)KAaHMUSI C MCHOJIb30BAHUEM COBPEMEHHBIX HH()POPMALIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJI1 MOMCKA, MepepabOTKU U TNpeAbsBICHUS Y4eOHOU U
Hay4HO-TIONYJISIPHOM UH(pOpMaIUH, CTPYKTYpPUPOBaHUS "
UHTEpOpeTanu  UHPOpMAlMK,  TOJYYEHHOM M3  pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBAThH NOTy4aeMyt0 HHPOpMALUIO U
OLICHMBATh €€ JT0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaKk
Y Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaLUY;

OpOSIBISITH ~ OPraHU3allMOHHBIE M IIO3HABaTeJbHbIE  YMEHUS
CaMOCTOATENILHOTO MPUOOpPETEeHUsT HOBBIX 3HAaHUM B Ipolecce
BBITIOJTHEHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX Pa0oT;
paboTarh B rpynme ¢ UCHOJHEHHEM Pa3IUYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBAaTh  paboTy  IpyNIbl,  palMOHAJIbHO  pacHpeacisiTh
JeSITEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJCKBAaTHO OLIEHUBATH
BKJIQJl KaXJO0r0 M3 YYaCTHUKOB I'PYMIbl B PELIEHUE paccMaTpuBaeMOun
POOJIEMBI;

HPOSIBJISITH MOTUBALIMIO K OyAyliell mpoecCuoHaIbHOM 1eATeNbHOCTH
0 CIELUANTBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIIs.



K konmy oOyuenus B 11 kaacce mpenMeTHBIE PE3yJIbTaThl Ha yIITyOJIEHHOM
YPOBHE JOJIKHBI OTpakaTb CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

MOHUMATh pOJIb (UMK B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOW W AITHYECKOUM cdepax IesTEIHbHOCTH YeJIOBEKa, poiib U
MecTo (U3MKA B COBPEMEHHOW HAyyHOM KapTUHE MHpa, pOJib
ACTPOHOMHUM B MPAKTUYECKOW JCSATEIBbHOCTU YEJIOBEKA M JalIbHEHIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAUCHUE ONUCATEIIbHOM,
CUCTEMATH3UPYIOIICH, OOBICHUTEILHON U MPOTHOCTUYCCKOM (PYHKITHIT
bu3nuecKod TeOpuH — DIEKTPOJMHAMUKH, CICIUATBHON TEOpPHUH

OTHOCUTEIbHOCTH, KBaHTOBOW (U3HMKH, POJb (DU3UUYECKOW TEOpHH B
(GbopMHUpPOBaHUU TPEACTABICHUM O (PU3UUECKOW KapTUHE MHUPA, MECTO
¢u3nueckol  KapTUHBI MHUpa B OOIIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJICTABIECHUI O IPUPOE;

pasznuyarh YCJIOBHS NPUMEHHMOCTH Mojenel (U3M4ecKux Tel u
MPOLIECCOB (SIBJICHUI): OMHOPOIHOE DIEKTPUUECKOE U OJHOPOJIHOE
MarHuTHOE TIOJiA, TapMOHWYECKHE KoieOaHUs, MaTeMaTH4eCKun
MasTHUK, WUJICAIbHBIA MPYXUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI,
UJealbHBIA KoJieOaTebHBIA KOHTYp, TOHKasl JIMH3a, MOJEIICH aToMma,
aTOMHOTO $1/Ipa U KBAHTOBOI MOJIETIN CBETA;

pasnuuath yCJIOBHS (TpaHUllbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, IOHUMAaTh BCEOOUINI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHSTH AIEKTPOMATHUTHBIC TPOIECCHI U SIBICHHUS,
WCIIONb3ysl OCHOBHBIE IIOJIOKEHUST M 3aKOHBI JJIEKTPOAUHAMHUKU U
CHElUalbHOM  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOrO 3apsiga, cuina Awmnepa, cwia JlopeHma, 3akoH
AIIEKTPOMArHUTHOW  WMHAyKOuM, npaswio Jlenna, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJEMEHTE DJJEKTPUUYECKOW IENU CO CKOPOCTHIO
U3MEHEHHMSI  CHJIbl  TOKa, IIOCTYJIaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTU DUHIITEHHA);

aHAIM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLECCHl W SIBJICHUS,
WCIIOJNIb3YSl TIOJIOKEHUSI KBAHTOBOW (hu3mku (ypaBHEHHE OWHINTEHHA
st oroaddexra, mepBbIi U BTOPOM TOCTynarel bopa, npuHIUI
COOTHOILIEHUs HeompeaenéHHocten [eilzen0epra, 3akOHbl COXpPAHEHUS
3apsI0BOTO U MACCOBOI'O YMCEI U SHEPTUH B SICPHBIX PEAKLUSIX, 3aKOH
pPaaMoaKTUBHOTO pacnajia);



ONMUCHIBATh (PU3HUECKUE TPOLECCHl U SBICHUS, UCIOJIb3Ysl BEIUUYHUHBIL:
HaNPsHKEHHOCTH ANEKTPHIECKOTO TOJIS, MOTCHITHAIT
AIIEKTPOCTATUIECKOTO OIS, Pa3HOCTH MOTCHITNAJIOB,
AIIEKTPOMBIDKYIIAS CWJIa, WHAYKIMS MArHUTHOTO TIOJsl, MAarHUTHBIN
MOTOK, Ccuila AMrepa, HWHIYKTUBHOCTb, OJJICKTPOABUKYIAS CHUJIa
CAaMOMHAYKITMH, JHEPTUsS MArHUTHOTO TIOJIS TIPOBOJAHHMKA C TOKOM,
PEISITUBUCTCKUN UMITYJIBC, TTOTHASI SHEPTHS, SHEPTHUS TIOKOSI CBOOOTHON
YACTHIII, SHEPTUS ¥ UMITYIHC (HOTOHA, MACCOBOE YUCIIO W 3aps Spa,
DHEPTHUS CBSI3U SPa;

OOBSICHATH ~ OCOOCHHOCTH  MPOTEKaHHsS  (PU3MYECKHX  SIBJICHUM:
AIICKTPOMarHUTHASI WHIYKITUS, CaMOMHIYKITHS, pE30HaHC,
uHTEepPEpPEeHITNS BOJTH, AUGPAKINS, TUCIEPCHs, TOJTHOEC BHYTPEHHEE
orpaxenue, (orosnexkrpudyeckuii dhdext (pororddexr), ampda- u
Oeta-pacnajpl siiep, ramMma-u3iaydeHue sjep, PU3nuecKue MPUHIIUTIBI
CHEKTPaIbHOTO aHalln3a U paboThI Jlazepa;

OTIPEICNIATh HAINpPaBICHUE WHIYKIIMA MAarHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, cuJibl AMniepa u cuiibl JlopeHna;

CTPOUTh HW300paKEeHHE, CO37AaBAEMOE TUIOCKMM 3€pKajioM, TOHKOM
JIMH30M, U PACCUUTHIBAThH €r0 XapaKTEPUCTUKU;

MPUMEHATH OCHOBOITOJIATAIONINE ACTPOHOMHYCCKUE TMOHATHS, TCOPUU U
3aKOHBI IS aHamW3a W OOBSICHEHUS (PU3NUYECKUX TIPOIECCOB,
MIPOUCXOSIINX B 3BE3/IAX, B 3BE3HBIX CHCTEMAaX, B MEKTATAKTHIECKON
cpene; NBHKCHUS HeOSCHBIX TeJ, SBOJIOIMY 3BE3 U BeenenHoii;
MPOBOAUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIIUYUH C
WCIIOJIb30BAHMEM TIPSIMBIX HW3MEPEHUM, TMPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpPOBATh PE3yIbTaThl IMOTYYECHHOW 3aBUCHMOCTH
GU3NYEeCKUX BEIMYUH B BHAEC TpaduKoB C y4ETOM aOCOITFOTHBIX
MOTPENIHOCTe  M3MEPEeHM, JieflaTh BBIBOJABI IO  pe3ylibTaTam
UCCIIeI0BAHUS;

MIPOBOANTH KOCBEHHBIE M3MEpPEHUS (HU3UYECKUX BEIUYHMH, MPH ITOM
BBEIOWPATh ONTUMATBHBIA METOJ] U3MEPEHHUSI, OTICHUBATh A0COTIOTHEIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
OPOBOAUTH  OMBITBI 1O  TPOBEPKE  MPEIOKEHHOW  TUIIOTE3bI:
TJTAHUPOBATh SKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTATBHYIO YCTAHOBKY,
aHAM3UPOBATh TOJYYCHHBIC PE3YJAbTaThl U JieJaTh BHIBOJ O CTaTyce
MPEIJIOKEHHON TUMOTE3BI;

OTHMCHIBATh METOIBI MOYYCHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;



coOnmofaTe  IpaBwia  O€30MacHOro  Tpyda HpU  MPOBENECHUU
UCCJIEIOBAaHUI B paMKaxX Y4YeOHOro SKCIEPUMEHTAa, MPAKTHUKyMa U
y4e0HO-MCCIIEIOBATENbCKO ¥ TMPOEKTHOW  JACSATEIbHOCTH  C
UCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOMCTB U  J1a00paTOpHOIrO
000py/IOBaHUS;

peliarb pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(Gu3NYeCcKOl MOJENbI0: HAa OCHOBAaHMM aHajlIW3a YCJIOBHUS BBIOMpAThH
dusnyeckue MonenaH, OTBeYarolue TpeOOBaHUSAM 3aJauu, MPUMEHSThH
(bopMyIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOPUI
OPU HCIIOJB30BAaHUM MaTeMaTHYECKHMX METOAOB pEIIeHUs 3ajad,
OPOBOIUTh  pacd€Thl HA  OCHOBAaHWHM  WMEIOIIUXCA  JIaHHBIX,
aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTHPOBAaTh METOJbI PEIICHUS C
y4€TOM MOJyUYEHHBIX PE3yJIbTaToB;

peliaTh KayeCTBEHHbIE 3aJaud, TpeOylolMe NMPUMEHEHUsS 3HAHUN U3
pasHBIX pa3fesioB Kypca (UM3MKH, a TaK)K€ HMHTErpaluy 3HAHUNA U3
JIpYruxX TMpPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKIJA: BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY PACCYKIEHUN C OMOpOil Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA NIl OOBSICHEHMS] OCHOBHBIX
NPUHLIUTIOB  pabOThl  M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MTPOLIECCOB;

OpPUBOAMTH  MpPHUMEpPHl  BKJIaJa  POCCHHCKUX M 3apyOexHBIX
YUYEHBIX-U3UKOB B pa3BUTHE HAyKd, B OOBSCHEHHUE TIPOIECCOB
OKPY’KaIoILEro MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;
aHaIM3UpOBaTh M OLIEHMBATh  MOCJEACTBUS  OBITOBOM  H
IIPOU3BOJICTBEHHOM  JI€ATEIbHOCTH  YEJIOBEKa,  CBS3aHHOW  C
bu3NYECKUMHU MPOLIECCaMHU, ¢ TO3UIMI IKOIOTHUECKO 6e301MacHOCTH,
OPEICTaBICHUNH O palMOHAJIbHOM MPUPOAOINOIB30BAaHUHN, a TaKKe
pa3yMHOM HCHOJb30BaHUM JOCTHKEHUM HAyKH M TEXHOJOTHH s
JaTbHEHUIIIEro pa3BUTHUS YEJIOBEYECKOTO 00IECTBa;

IPUMEHATH Pa3InYHbIe CIIOCOOBI pabOThI ¢ HH(pOpMaIEel PU3NIECKOTO
COACpXaHMUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCII0JIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE
TEXHOJOTUU IS TOUCKA, MepepadOTKU W NpeIbsABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOMN uH(pOpMaIuH, CTPYKTYPHUPOBAHUS u
UHTEepIperauuu  UHGOpMAIMHM,  MOJYyUYEHHOM M3  Pa3IUYHBIX
MCTOYHUKOB, KpUTHUECKHU aHAJIM3UPOBATH MOTyYaeMy0 HH(POpMaLIKIO U



OLICHMBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH, TaKk
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(POPMALIUK;

NOpOSBIATH ~ OPraHU3alMOHHBIE M IIO3HABATEIbHBIE  YMEHMS
CaMOCTOSITEIFHOTO ~ MPUOOpPETeHHs] HOBBIX 3HAHUM B  Ipoliecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIIEA0BATEIBCKUX paloT;
paboTaTh B TpyIe C UCIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  IPYMNNbl, PAUUMOHAIBHO  paCHpeaessiTh
JeATENbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJCKBAaTHO OLIEHUBATH
BKJIQJl KQXJO0r0 U3 YYaCTHUKOB IPYMIbI B PELIEHUE pacCMaTpruBaeMOn
poOIEMBI;

MPOSBIISATh MOTHBAIMIO K Oyayled nmpoeccuoHanbHOU NeATeIbHOCTH
M0 CHENUATBHOCTIM (DPU3UKO-TEXHUYECKOTO TPOQuIs.
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https://m.edsoo.ru/f16b68d7

bu6muoreka [IOK

PesepBHOE BpeMms 10 https://m £l

OBIIEE KOJIMYECTBO YACOB I10

1
[TPOTPAMME 170 8 6


https://m.edsoo.ru/f16b68d7

11 KVIACC

HaumeHoBaHue KosnuecTBo yacoB
Ne A31ETOB 1 TeM DJIeKTpOHHbIe (LM (ppoBbIE)
om P Beero Kourtpoanueie IpakTHyeckue odpa3oBaTejibHbIE PeCypChl
MpOrpamMmbl paGoThI paGoThI
Paznen 1. JJIEKTPOAUHAMUKA
bubmuoreka [IOK
1.1 M 14
ariHtHoe HoJe https:/m.edsoo.ru/39859%f1
12 DNeKTpOMarHuTHas 13 | bubmoreka [JOK
) AHIYKIUS https://m.eds00.ru/39859¢ef1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yeckue 10 bu6muoreka [IOK
' Koe0aHus https://m.eds00.ru/39859¢ef1
29 DIIEKTPOMAarHUTHBIE 15 bubmmorexa [JOK
' KOoJeOaHus https://m.edso00.ru/39859ef1
MexaHn4yecKue u
2.3 3JICKTPOMAarHUTHBIC 10 1 bubmorexa HOK
) p https://m.eds00.ru/39859¢f1
BOJIHBI
bubmuoreka [IOK
2.4 @) 25 1
frraKa https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTHU

bub6moreka [IOK

3.1 O CTO 5 1
CHOBBI https://m.edsoo0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny 5

Pasznesn 4. KBAHTOBASA ®U3UKA

41 KopmyckynsipHo-BoHOB 15 bubnmnorexa [JOK
' Ol Iyanusm https://m.eds00.ru/39859¢f1
bu6muoreka [IOK
4.2 o
H3Hia aToMa > https://m.edsoo0.ru/39859ef1
®u3uKa aTOMHOTO fA11pa
4.3 U 3JIEMEHTapPHBIX 5 Bubmuorexa [IOK
' P https://m.edso00.ru/39859ef1
JaCTHI]
Hroro no pazneny 25

Pazpea S. JJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

51 DNEeMEHThI aCTPOHOMHUH 12 bubmoteka [JOK
' 1 acTpOpHU3UKH https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pasnen 6. PUSHUYECKUI MPAKTUKYM

6.1 dusnuecKuit 16 16 bubmuoreka [IOK
' MIPAKTUKYM https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16

Pazgen 7. OBOBINAIOIIEE IIOBTOPEHUE


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

CucreMaTu3anus u
00001IEHNE
MIPEIMETHOTO
COJICpKaHUS U OMBITA
7.1 JIeSITCIIEHOCTH, 15
MpUOOPETEHHOTO NpU
M3yYCHUHU Kypca
¢uzukm 10 — 11

KJIaCCOB
Hroro no pazneny 15
PesepBHoe Bpems 10
OBLIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 170

16

bu6muoreka [IOK
https://m.edsoo.ru/39859¢f1

bubanoreka I[IOK
https://m.eds00.ru/39859¢f1


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne
n/ Tema ypoka

1

®dusuka — pyHraMeHTaIbHas HayKa
0 Ipupozne

Hayunsiit MmeTon mo3HaHus u
METOJIbI MCCIIEIOBAHUS (PHU3NIECKIX
SIBJIEHUN

DKCIIEpUMEHT U TEOpHs B Ipolecce
no3HaHus npupoasl. Habmonenue
Y DKCTIEPUMEHT B (pU3HKE

Crnioco06b!I u3MepeHHs (PU3NYECKUX
BCINYHNH

AOCoII0THAs: U OTHOCUTEIbHAS
MTOTPEIIHOCTH U3MEPEHNN
(hUBUYIECKUX BETUINH

KoJsinyecTBO 4acoB

Bcero

KonTpoabHble
padoThl

IIpakTHyeckue
padoThI

Jlara
H3ydeHHsl

DJIeKTPOHHbIE

undpoBbie
oOpa3oBare/ibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/1beef3
46

Bbubmuoreka [IOK
https://m.edsoo.ru/3a7fde
29

bubmuoreka [IOK
https://m.edsoo.ru/34c49
931

bubmoreka [IOK
https://m.edsoo.ru/ca2def
03

bubmuoreka [IOK

https://m.edsoo.ru/7f18fd
a3


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3

10

MonenupoBanue B ¢pusuke. Posb u
MecTo (U3UKU B POPMUPOBAHUH
COBPEMEHHOMN HAyYHOU KapTHUHBI
MHpa, B IPAKTUYECKOU
JeITeIbHOCTH JIIoAeH

Mexanndeckoe JBKESHHUE.
Cucrema orcuera.
OTHOCUTEIFHOCTh MEXaHMIECKOTO
newkenus. [Ipsmas n obpatHas
3aJ1a4¥ MEXaHUKH

Pannyc-BexkTop MarepraibHOU
TOUYKH, €r0 MPOEKLIUH HA OCU
KoopAuHar. TpaekTopusi.
Ilepememienue. Cxopoctb. Ux
MIPOEKLIUH HA OCU KOOPAMHAT

PaBHOMEpHOE NpsIMONIMHENHOE
nBkeHue. I'papuueckoe onucanue
PaBHOMEPHOTO NPSIMOJIMHEWHOTO
JBUKECHUS

CrnoxeHue nepeMenieHu u
ckopoctei. Pemenue 3amau

bubanoreka [IOK

https://m.edsoo.ru/eabbd
edl

bubmuoreka [IOK
https://m.edsoo.ru/e9a52f
02

bubmoreka [IOK

https://m.edsoo.ru/30a10
8as

bubmoreka [IOK
https://m.edsoo.ru/89ba7
190

bubanoreka [IOK

https://m.edsoo.ru/761d1
8aa


https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa

11

12

13

14

15

16

HepaBHOomepHOE 1BHKEHNE.
MrHoBeHHas1 CKOPOCTh. YCKOPEHHE.
[IpsmonuHeitHOe TBUKEHUE C
MOCTOSIHHBIM YCKOPEHHUEM

I'padmueckoe onmcanme
MPSIMOJIMHEMHOTO IBUKEHUS C
MOCTOSIHHBIM YCKOPEHHEM

CBoOonHOE nazieHue. YCKOpEeHHE
CcBOOOJIHOIO MaeHusI. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPECHHUSI
OT BPEeMEHH U UX rpaduxu

JIBrokeHue Tena, OpoIeHHOTO O
YIJIOM K TOPU30HTY

KpuBonunelinoe 1BM>XEHUE.
JIBM>KEHUE TIO OKPY>KHOCTH.
YrioBas v JIMHEWHasi CKOPOCTb.
[Iepuon u wacrora.
L{eHTpOCTPEMHUTEIIBHOE U TIOJIHOE
YCKOpEHUE

KonTponbHas paboTa 1o reme
"Kunemaruka"

bubmuoreka [IOK
https://m.edso00.ru/a9954
9a7

bubnuoreka [IOK
https://m.edsoo.ru/b7560
bbf

bubanoreka [IOK

https://m.edsoo.ru/f7381
09¢

bubnuoreka [IOK

https://m.edsoo.ru/71cbb
415

bubanoreka [IOK

https://m.eds00.1u/33196
fbe

bubmuoreka [IOK
https://m.edsoo.ru/1242f
32¢



https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e

17

18

19

20

21

22

23

[TepBb1it 3akoH HproTOHA.

WNHeprimanbHbIe CUCTEMBI OTCUETA.

[IpuHIIMTT OTHOCUTETBHOCTH
lanunes. HennepunanbHbie
CHUCTEMBI OTCUETA

Cuna. PaBHOACHCTBYIOIIAS CHIA.
Bropoii 3akon HeroTona. Macca

B3anmopneiictBue ten. Tperui
3akoH HproTOHa

[IpuHIUI Cynepno3uiuu CUiI.
Pemienue 3amay Ha nmpuMeHeHNE
3akoHOB HproTOHA

3aKOH BCEMUPHOTO TATOTEHHUS.
OKBUBAJIEHTHOCTh
TPaBUTAILIMOHHON U UHEPTHOM
MacCChI

Cuna TSKeCTu U yCKOPEHHE
CBOOOIHOIO MMaICHUSA

JIBukeHre HEOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[lepBas kocMuUueckasi CKOPOCTb.
3akonbl Kerepa

bubmuoreka [IOK
https://m 4
a64

bu6muoreka [IOK
https://m.edsoo.ru/141d3
837

bubmoreka [IOK
https://m.edsoo.ru/57dba
505

bubnuoreka [IOK

https://m.edsoo.ru/bdf99
7fb

bubanoreka [IOK
https://m.edsoo.ru/9aba2
bOa

bubnuoreka [IOK

https://m.edso0.ru/22757
26

bubmoreka [IOK

https://m.edsoo.ru/11abfa
Oa


https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a

24

25

26

27

28

29

30

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenust. [Ipupona u BUIbI cuit
TpeHus. [[BrKeHHE B )KUAKOCTH U
rase ¢ y4€ToM CHUJIbI
COMPOTHUBJICHUS CPEJIbI

JaBnenue. I'mapocratnyeckoe
nasieHue. Cuna Apxumena

AOCOITIOTHO TBEPJOE TEJIO.
[ToctymarensHO€ W BpaliaTeibHOS
JIBYDKEHHE TBEPAOTO TENa

MoMeHT CHIIBI OTHOCHUTEIBLHO OCHU
Bpaienus. [1nedo cuiibl

CrnoxeHue cui, MPUIOKEHHBIX K
TBepaoMy Teny. LlenTp Tsxectu
Tesa. YCI0BUS PaBHOBECHS
TBEPAOTO Tena. Buabl paBHOBECUS

Pemenne 3agau

bubanoreka [IOK

https://m.edsoo.ru/0ae2¢
dg4

bubanoreka [IOK
https://m.edsoo.ru/1fa86
499

https://m.edsoo.ru/2¢b29
676

bubanoreka [IOK

https://m.edsoo.ru/a28aa
Zad

bubnuoreka [IOK
bubanoreka [IOK

https://m.edsoo.ru/2b95d
S7¢

bubanoreka [IOK

https://m.edsoo0.ru/653d3
459

bubmoreka [IOK
https://m.edsoo.ru/9aa79
a7d

bubanoreka [IOK

https://m.edsoo.ru/dclca
ac0


https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0

KonTponbHas paboTa 1o reme bubmuoreka [IOK

"Tunamuka. CraTuka TBEpJOTO 1 1 https://m.edsoo.ru/9f5as5
Teaa" 74c

Nmmynbc MarepuanbHOU TOUKH,

CHUCTEMBI MaTepPUATIbHBIX TOYEK. bu6muotexa [JOK
LlenTp macc cuctembl 1 https://m.edsoo.ru/4bb82
MarepHaIbHbIX TOUeK. Teopema o 94b

ABHKCHUHU LICHTPA MaccC

WMiynbe cuitbl 1 U3MEHEHUE bubnuorexa LIOK
UMITyJIbCa Teja. 3aKOH COXPaHEHUs 1 https://m.edsoo.ru/13f0a
UMITYJIbCA. PEaKTHBHOE JBHIKEHHE 221

MoMeHT uMITylbca MaTepruaIbHON

bubaunoreka [IOK
touku. [IpencraBnenue o
1 https://m.edsoo.ru/d6532
COXpaHCHUH MOMEHTA UMITYJIbCa B b9
LHEHTPAIBHBIX MOJIAX —
bubmoreka [IOK
Pemenue 3amau 1 https://m.edsoo.ru/f7706
de3
Pabora cuiel Ha MajioM U Ha
bubmuoreka [IOK
KOHEYHOM TIEPEMEIIICHHH.
1 https://m 1
I'padmueckoe npeacrapaeHne 4e7

pa6OTBI CHJIBl. MOIITHOCTh CUJIBI


https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7

37

38

39

40

41

42

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KMHETHYECKOMI
SHEPTUHU MaTEePUATLHON TOUKU

IlorennuanbpHbIE U
HEIMOTEHI[UAIbHBIE CUJIBI.
ITorenumanwHas sHeprusi. Bropas
KOCMHMYECKAsi CKOPOCTh

TpeTbst KocMHUYECKasi CKOPOCTb.
CBsi3b paOOThI HETIOTEHIIUATBEHBIX
CWJI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBbI TeN. 3aKOH
COXPaHECHUSI MEXaHUYECKOU
SHEPTUH

VYhpyrue u Heynpyrue
CTOJIKHOBEHMS. YpaBHEHUE
bepnymm mis uneansHoU
JKHUJIKOCTH

KonTposnbhas paboTa 1o reme
"3aKOHBI COXpaHEHHs B MEXaHUKe"

PazBuTune npeacrapieHuit o
npupoe TeroTsl. OCHOBHBIE
nonoxenust MKT. Auddyzus.
BpoyHOBcKoe BHKEHHE

bubanoreka [IOK

https://m.edsoo.ru/9aSe2
e74

bubmuoreka [IOK
https://m 4
fee

bubmuoreka [IOK

https://m.edsoo.ru/f57b4
e01

bubmuoreka [IOK
https://m.edsoo.ru/f30f43
b6

bubmoreka [IOK

https://m.edsoo.ru/474e7
cda

Bbubmuoreka [IOK

https://m.edsoo.ru/b0a44
45¢f


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f

43

44

45

46

47

48

49

50

CrpoeHue ra3000pa3HbIX, KUJIKHX
Y TBEPJIbIX TeJ. XapakTep
JBUKEHUS U B3aUMOJICHCTBUS
YacTHII BEUIECTBA

Macca u pazmepbl MOJICKYIT
(aromoB). KonmnuecTBo BemiecTra.
[TocTosinHas ABoraapo

Temneparypa. TenoBoe
paBHoBecue. [kana Llenbcus

Perenne 3agau

Wneanpublii ra3. ['a30BbIe 3aKOHEI

YpaBHeHue
MemnneneeBa-Knaneiipona.
Pemenue 3amau

AOGcoinoTHas Temneparypa. 3akoH
JansroHna

W3omporiecchl B Ha€aIbHOM rase ¢
ITIOCTOAHHBIM KOJIMYCCTBOM
BEIECTBA

bubmuoreka [IOK
https://m.edsoo.ru/c44d0
2e2

bubanoreka [IOK
https://m.edsoo.ru/c5b72
ab7

bubmuoreka [IOK

https://m.edso0.ru/0070d
493

bubmoreka [IOK

https://m.edsoo.ru/1531a
bas

bubanoreka [IOK
https://m.edsoo.ru/1deb2
367

bubmoreka [IOK
https://m.edsoo.ru/8d12¢
328

bubmuoreka [IOK
https://m.edsoo.ru/14¢02
dif

bubnuoreka [IOK

https://m.edsoo0.ru/68878
dsl



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51

51

52

53

54

55

56

I'padmueckoe mpeacraBaeHue
M30TIPOIIECCOB: U30TEPMa, H30X0pa,
n3obapa

OcHoBHoOe ypaBHeHue MKT

Penrenue 3amay

CBsi3p a0COIIIOTHOM TeMIlepaTyphl
TEPMOJNHAMHYECKON CUCTEMBI CO
CpeaHeN KUHETUYECKON YHEPTUeit
IIOCTYNATEJIBHOTO TEIIOBOTO
JBUKECHHS €€ 4aCTHULL

O000111eHIE U CUCTEMATU3 AL
3ganui mo reme "Ocuossl MKT"

KonTponbHas paboTa 1o reme
"OcHoBel MKT"

bubanoreka [IOK
https://m.edsoo.ru/13443
27b

bubanoreka [IOK
https://m.edsoo.ru/c8094
21

bubnuoreka [IOK

https://m.edsoo0.ru/10265
a03

https://m.edsoo.ru/c38af8
75

bubaunoreka [IOK

https://m.edsoo.ru/09d12
fd8

bubmoreka [IOK

https://m.edsoo.ru/13ada
ds9


https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59

57

58

59

60

61

TepmoauHamuyeckasi cuctema.
3aganue BHEIIHUX ycinoBuil ais T/
cucTtembl. BHelIHNME U BHYTpEHHHUE
napametpsl. [lapamerpsr T/]
CHUCTEMBI KaK CpEIHHE 3HAYEHUS
BEJIMYHMH, ONMCHIBAIONINX € Ha
MHKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKMY.
Camonpoun3BoibHas pesiakcanus
T/I cuctemsl K TEILIOBOMY
PaBHOBECHIO

MOI[CJ'IB nACAaJIbHOTIO I'a3a B
TCPMOANHAMUKE. Ycnosus
MNPpUMCHUMOCTH 3TOM MOACIN

VYpaBHeHue
MenneneeBa-Knaneiipona u
BbIpa)XEHHE JIJIs1 BHYTPEHHEHN
SHEPTUU

Bripakenue aJist BHyTpEeHHEN
SHEPTUH OTHOATOMHOT'O
MJ€aJbHOTO rasa.
KBazucraruueckue u
HECTaTUYECKHUE MTPOLECCHI

bubmoreka [IOK
https://m.edsoo.ru/5f8d3
8a3

bubmoreka [IOK
https://m.edsoo.ru/8ecs1
210

bubmoreka [IOK

https://m.eds00.1ru/29355
001

bubanoreka [IOK
https://m.edsoo.ru/ball?
8d0

bubmuoreka [IOK
https://m.edsoo.ru/acScac
15


https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
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64

65

66

67

68

OnemeHTapHas pabora B
TepMOAMHaMUKe. Beruncienue
paboThl o rpaduKy mpolecca Ha
pV-nuarpamme

Tennonepenaya kak crnoco0
M3MEHEHUS BHYTPEHHEN SHEPTUU
T]I cuctembl 6e3 coBepIIeHUS
paboThI

KonBekuus, TenIonpoBoAHOCTb,
U3JIly4eHUE

KonnaecTBo TEIIOTHI.
TemnoéMkocTs Tena. YaenbHasa u
MOJIIpHAs TEMIOEMKOCTH
BEIleCTBA. YJIeNbHas TeIioTa
CropaHusi TOIJIMBa

Pacuér xonmuecTBa TEIIOTHI IpU
Terionepenade

[TonsTre 06 aquabaTHOM TpoIecce.

IIepBblil 3aKOH TEPMOAVMHAMUKH

KonuuecTBo TemioTs! 1 paboTa Kak

Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu T/l cuctembl

bubmuoreka [IOK
https://m.edsoo.ru/741d5
738

Bbubmuoreka [IOK
https://m.edsoo.ru/3d734
361

bubmuoreka [IOK

https://m.edsoo.ru/157b5
4cd

bubmuoreka [IOK
https://m.edsoo.ru/7ba67
355

bubmuoreka [IOK

https://m.edsoo.ru/1db5a
dde

bubmoreka [IOK
https://m.eds00.ru/d8098
824

bubanoreka [IOK

https://m.edsoo.ru/b047a
lcd


https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
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72

73

74

75

Bropoii 3akoH TepMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOparumocts
IIPUPOJIHBIX MPOLIECCOB

[TpuHIUITBI AEACTBUS TEIIIOBBIX
mammH. KITJ]

MaxkcumanbHoe 3HaucHue KIT/].
uxn Kapuo

Pemenne 3agau

OKOIOrMYECKHUE aCIIESKThI
HMCIOIL30BaHUS TEIIOBBIX
nsurareneul. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPe/Ibl

Perenue 3anau

O0001IeHNEe M CUCTEMATH3AINS
3HaHuil no Teme "TepmonnHamuka.
TerioBble MaIvHb!"

bubmuoreka [IOK
https://m 414
64

bu6muoreka [IOK
https://m.edsoo.ru/2e945
13

bubmoreka [IOK

https://m.edsoo.ru/fe385
769

bubanoreka [IOK

https://m.edsoo.ru/b3efal
8b

bubmoreka [IOK
https://m.edsoo.ru/9867a
aa’

bubmoreka [IOK
https://m.edsoo.ru/c8c70
432

bubmuoreka [IOK

https://m.edso00.ru/28d62
b3f


https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
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77

78

79

80

81

KonTponbHas paboTa 1o reme
"TepmoauHamuka. TerioBeie
MamuHb!"

[Tapoobpa3zoBaHue U KOHICHCAIHSI.
Hcnapenue u kurneHue. YaenpHas
TEIIOTa MapooOpPa30BAHUS

HacpllieHHbIe 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTHU U JAABJICHUS
HACBIIIEHHOI'0 1apa oT
TeMIepaTyphbl, UX HE3aBUCUMOCTh
OT 00BEMa HaACBIIIEHHOTO apa.
3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUS OT JAAaBJICHUS B KHUIKOCTH

BrnaxxHocTh Bo3ayxa. AOCOIOTHAS
1 OTHOCHUTCJIbHAA BJIAXKHOCTH

Perenune 3anau

Teépnoe teno. Kpucramimueckue u
amopdHbIe TeIa. AHU3OTPOIHUS
CBOMCTB KpUCTAJUIOB

bubmuoreka [IOK

https://m.edsoo.ru/1b6e2
6¢s

bubmoreka [IOK
https://m.edsoo.ru/6f8e6
177

bubnuoreka [IOK
https://m f5¢cl
do2

bu6muoreka [IOK

https://m.edsoo.ru/30ebb
b79

but6moreka [IOK
https://m.edsoo.ru/18¢95
££3

bubnuoreka [IOK

https://m.edsoo.ru/20a88
a03


https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
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84

85

86

87

88

[InaBieHne U KpUCTATUTU3ALMSL.
VnenpHas TEIJIOTA IUIABICHUS.
CyObmumarus

Hedopmaruu TBEpIOTO TENA.
Pactsoxenue u coxarue. CaBur.
Monayns FOnra. Ipenen ynpyrux
nedopmaruii

TeruioBoe paciIMpeHne KUIKOCTEN
U TBEPABIX TeJ. AHTAPMOHU3M
TEIUIOBBIX KOJIEOaHUH YacTHIL
BELICCTBA

[IpeobpazoBanue YHEPTHH B
(ba3oBbBIX Nepexoaax

VYpaBHeHuUE TeII0BOro 0anaHca

Permenne 3agau

IToBepXHOCTHOE HATSKEHUE.
Kanumnspasie sinenus. JlaBnenue
101 UCKPUBJICHHON TOBEPXHOCTHIO
xuakoctu. Gopmyna Jlamnaca

bubanoreka [IOK
https://m.edsoo.ru/6ee91
eof

bubmuoreka [IOK
https://m 1
bl

but6moreka [IOK
https://m.edsoo.ru/7baSe
df2

bubmoreka [IOK
https://m.edsoo.ru/97a06
72f

bubmuoreka [IOK

https://m.edsoo.ru/ab152
1fb

bubmoreka [IOK

https://m.edsoo.ru/8ab7f
40d

bubmuoreka [IOK
https://m.edsoo.ru/b42f1f
97



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
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91

92
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94

95

O0o001IeHre B CUCTEMAaTH3aLUS
3HaHU Mo Teme "ArperaTHbie
cocTosaHusd Beulectna. Pa3oBrle
nepexonl"

KontponpHas pabora mo teme

"ArperarHble COCTOSIHUS BEILIECTBA.

®da3zoBble Iepexosl”

OnexTpusanus Tea U eé
MIPOSIBJICHMSI. DIEKTPUUECKUM
3apsii. J(Ba BUIa AIEKTPUUECKHUX
3apsanoB. [IpoBogHuky,
JUAIEKTPUKHU U MOIYIPOBOIHUKH

DNeMEeHTapHBIN ANEKTPUUECKUN
3apsa. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsia

B3aumoneiictBue 3apsioB.
Toueunsie 3apsaabl. 3akoH Kynona

Perenune 3agau

OnexTtpuyeckoe nomne. Ero
NEHCTBUE Ha IEKTPUUECKUE
3apsJibl

bubmuoreka [IOK
https://m.edso0.ru/0b525
75¢

bubanoreka [IOK

https://m.edsoo.ru/7dc2a
739

bubmuoreka [IOK

https://m.edsoo.ru/1aff44
5f

bubanoreka [IOK
https://m.edsoo.ru/f49afd
24

bubmuoreka [IOK

https://m.edsoo.ru/445b7
746

bubmoreka [IOK

https://m.edsoo.1ru/6b87¢
cSa
https://m.edsoo.ru/08fc1
9bc

bubanoreka [IOK

https://m.edso0.1u/05¢c6b
fal



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
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99
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101

102

Hanpsok€HHOCTD 31EKTPUYECKOTO
niosist. [IpoOHeIii 3apsia. Jlnaum
HANPSHKEHHOCTH AIEKTPUYECKOTO
nosisi. OHOPOHOE IEKTPUUECKOE
nosie

IToreHmuanbHOCTH
ANEKTPOCTATUYECKOTO MOJISI.
Pa3HocTh MOTEHITHAIIOB B
HaIpsKEHUE

[ToreHumanbHas 3HEPrUs 3apaaa B
WIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman 31eKTpOCTaTUIECKOTO
oSt

CBsi3p HaNPSKEHHOCTHU OIS U
Pa3HOCTH MOTEHIUAJIOB IS
IEKTPOCTATUYECKOTO OIS

[IpuHuun cynepno3unun
WIEKTPUUECKUX TOJIEN

Penrtenue 3amay

[Tone Toueunoro 3apsana. [Tone
pPaBHOMEPHO 3apsKeHHOU cepbl

bubanoreka [IOK

https://m.edsoo.ru/3dac6
957

but6moreka [IOK

https://m.edsoo0.ru/80021
447

bubmuoreka [IOK

https://m.edsoo.ru/af5fa3
89

bubnuoreka [IOK
https://m.edsoo.ru/df7a6
838

bubmoreka [IOK
https://m.edsoo.ru/Ocfeda
6c

bubmuoreka [IOK
https://m.edsoo.ru/5a582
263

bubaunoreka [IOK

https://m.edsoo.ru/b297b
3¢c3



https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsKEHHOTO 10

00BEMy miapa. [lone paHOMEpHO
3apsOKEHHON O€CKOHEYHOM
TUIOCKOCTH

[IpoBoaHUKM B
ANIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3apsiI0B

JIMDIIEKTPUKH U MIOJTYNIPOBOJIHUKH B

SJICKTPOCTATUYCCKOM I10JIC

Konnencarop. 21nekTpo€MKOCTh
KOHJIEHCAaTopa. DIIEKTPOEMKOCTh
IJIOCKOTO KOHAEHcaTopa

[TapamnensHOE coeMHEHUE
KOH/JIEHCAaTOPOB

[TocnenoBarensHOE COSTUHEHUE
KOHJICHCaTOPOB

DHeprus 3apsKEeHHOTO
KOHJIEHCATOpa

Perenue 3agau

bubnuoreka [IOK
https://m.edsoo.ru/f7a66
See

bubanoreka [IOK
https://m.edsoo.ru/32405
cab

bubmuoreka [IOK

https://m.edsoo.ru/060eb
ab3

bubanoreka [IOK
https://m.edsoo.ru/845b4
{73

bubmuoreka [IOK
https://m.edsoo.ru/d11e8
cel

bubmoreka [IOK
https://m.edsoo.ru/1€992
920

bubaunoreka [IOK

https://m.edsoo.ru/73a34
f18

bu6nuoreka [IOK

https://m.edsoo.ru/5fb2ac
b5


https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
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JIBro>keHUE 3apsHKEHHOM 4acTULBI B
OJTHOPOJTHOM 3JIEKTPUYECKOM MOJIE

Perenune 3agau

O00011IeHIE U CUCTEMATU3ALIHS
3HaHUI MO0 TeMe "DIEKTPUIECKOE
rose"

KonTpomnsHas pabota o reme
"Onekrpuueckoe noje"

Cuia toka. [TocTOSHHBIA TOK.
VYcnoBus cymecTBOBaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA

Hctounuku Toka. Hanpsbxkenue u
SC

3akon Oma Jij1s1 ydacTKa LeTH.
DNEeKTpUYECKOE CONPOTUBIICHUE

3aBHCUMOCTH COIIPOTUBJICHUSA
OJHOPOAHOTIO ITPOBOAHHKA OT €T0
JJIMHBI U TUIOIIAAU IMMOIICPEYHOIO
CCUCHUA

https://m.edsoo.ru/27434
040

bubmuoreka [IOK
https://m.edsoo.ru/8341d
bac

bubmoreka [IOK
https://m.edsoo0.ru/57526
03f

bubnuoreka [IOK

https://m.edsoo.ru/cefe90
e9

bubmoreka [IOK
https://m.edsoo.ru/23331
1bs

bubnuoreka [IOK
https://m.edsoo.ru/0839a
115

bubmuoreka [IOK
https://m.edsoo.ru/f14£25
le

bubmuoreka [IOK
https://m.edsoo.ru/95fedf
51


https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51
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122

123

124

125

126

Y,Z[CJ'IBHOC COIIPOTUBJICHUEC
BeliecTBa. Pemmenue 3amau

[TocnenoBarenbHOE, MapasienbHOE,
CMEUIaHHOE COEIMHEHNE
MIPOBOJTHUKOB

Pacuér pa3BeTBIEHHBIX
aeKTpUUecKux eneil. [IpaBumna
Kupxroda

Perenune 3agau

Pabota snexkTpruyeckoro Toka.
3akoH J[xoyns —Jlenna

Perenue 3agau
MOUIHOCTB JIEKTPUYECKOTO TOKA.
TennoBast MOIITHOCTH, BEIZIC/IsIEMAs

Ha pe3UCTope

Pemenne 3agau

bubanoreka [IOK
https://m.edsoo.ru/437f8
300

bub6moreka [IOK
https://m.edsoo.ru/236f7
e07

bubnuoreka [IOK
https://m.edsoo.ru/1794c
37

bubmuoreka [IOK
https://m.edsoo.ru/3881b
469

bubmuoreka [IOK
https://m.edsoo.ru/a3605
cS¢

bu6moreka [IOK
https://m.eds00.ru/6761b
fof

bubmuoreka [IOK
https://m.edsoo.ru/99750
a6f

bubanoreka [IOK
https://m.edsoo.ru/eb72fc
24



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/eb72fc24
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131

132
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134

O/1C u BHyTpEeHHEE CONIPOTUBIICHNE
HCTOYHMKA TOKA

3axox OMa U1 TOJTHOM
(3aMKHYTOM) IEKTPUUYECKON [IETTH

Penrenue 3amau

MOIIHOCTh UCTOYHHKA TOKA

KOpOTKOG 3aMbIKaHHUC

Konpencarop B 1ienu moCTOSSHHOTO
TOKa

Perenue 3agau

Pemenue 3amau no reme
"IlocTOSHHBIN TEKTpUYECKUH TOK"

bubanoreka [IOK
https://m.edsoo.ru/72d45
3af

bubanoreka [IOK

https://m.edsoo.ru/221f4
0fb

bubanoreka [IOK
https://m.edsoo.ru/3580b
679

bubmoreka [IOK
https://m.edsoo.ru/a0ae5
1d8

bubanoreka [IOK
https://m.eds00.1u/546f5
632

bubanoreka [IOK

https://m.edsoo0.ru/35368
Be

bubmuoreka [IOK

https://m.edsoo.ru/4410c
efd

bubmoreka [IOK

https://m.edsoo.ru/a7340
a29



https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
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140

141

142

Pemenue 3amau no teme
"TIoCTOSIHHBIN ANIEKTPUUYECKUNA TOK"

Pemenne 3anaq no teme
"[TocTOsTHHBIN 21EKTPUIECKHUIA TOK"

O060011IeHNE 1 CUCTEMATH3AIAS
3HaHuH 110 TeMe "I1oCTOSIHHBIN
JIEKTPUYECKUH TOK"

KonTponbhas paboTa 1o teme
"[locTOSIHHBIN ANIeKTpUYEeCKUil TOK"

DneKkTpuuecKas IpOBOAUMOCTD
pa3IMYHBIX BEIICCTB.
DNEeKTPUYECKUI TOK B MeTaJlIax.
CBepxIpoBOIUMOCTh

OJNEeKTpUYECKUN TOK B pacTBOpax U
pacIuiaBax 3J1€KTPOJIUTOB. 3aKOHbI
@apanes U1 IEKTPOIIA3a

DNEKTPUIECKHM TOK B rasax.
[Tnazma

DNEeKTPUYECKUN TOK B BaKyyMe.
Baxyymnble npubopsl

bubanoreka [IOK

https://m.edsoo.ru/74426
1b8

bubanoreka [IOK
https://m.edsoo.ru/ebS5d4
687

bubanoreka [IOK

https://m.edsoo.ru/bfd7a
050

bubmuoreka [IOK

https://m.edsoo.ru/1885d
dfl

bubanoreka [IOK

https://m.edsoo.ru/da794
295

bubmoreka [IOK
https://m.edsoo.ru/4b423
491

bubnuoreka [IOK
https://m 2d92
f76

bubmoreka [IOK

https://m.edsoo.ru/2E+16
0



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160

143

144

145

146

DNEKTPUIYECKHI TOK B
TTOJTYTIPOBOHHKAX

[TomynpoBogHUKOBEIE TPUOOPHI

@u3nueCcKuil IPAKTUKYM 110 TEME
"N3mepeHue cuibl ToKa U
HaNpsDKEHUS B LIENH TOCTOSHHOTO
TOKa MPHU TOMOILY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO C
uudpoBoii 1aboparopueii 1Mo
¢usuke. [Ipumeps! U3MepeHUs
(bu3nUYeCcKUX BEJIMYUH IPU TTOMOIIH
KOMITBIOTEPHBIX J1TaTYUKOB"

@u3HYECKU IPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHUS C LEJIbIO ONPEIeIIeHUs
MTHOBEHHOM CKOpOCTH"

bubmoreka [IOK

https://m.edsoo.ru/ab6lc
660

bubnuoreka [IOK
https://m 22
200

bubnuoreka [IOK
https://m.edsoo.ru/5643¢
as6

bubaunoreka [IOK
https://m.edsoo.ru/f6292f
5f



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

147

148

149

DU3NYECKUN MPAKTUKYM I10 TEME
"N3Mepenne yCKOpeHus Ipu
MPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBUYKEHUU 11O HAKJIOHHOM
mockoctu" uinm "UccnenoBanue
3aBUCUMOCTH ITyTH OT BPEMEHU MIPU
PaBHOYCKOPEHHOM JIBU>KEHUU"

DU3NYECKU MPAKTUKYM I10 TEME
"N3Mepenne yCKOpeHust
CcBOOOIHOIO MmaxeHusa" uin
"N3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

Du3NYECKU MPAKTUKYM I10 TEME
"N3yueHune nBUKEHUS Tea Mo
OKPYXHOCTH C IOCTOSIHHOM 110
MOJIYJIKO0 CKOPOCTHIO" MK
"UccnenoBanue 3aBUCUMOCTH
nepuoja oOparieHus: KOHHIE€CKOTO
MasiTHUKA OT €ro rnapameTpoB"

bubanoreka [IOK
https://m.eds00.ru/6960b
6ef

bubanoreka [IOK

https://m.edsoo.ru/d1ea2
402

bub6moreka [IOK
https://m.edsoo.ru/bef53
314



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514

150

151

@u3HYeCKUi IPAKTUKYM I10 TEME
"N3mepenune paBHOJEHCTBYIOLIEH
CHWJIBI TIPH JIBHKEHUU OpycKa 1o
HAKJIOHHOH IUIOCKOCTH'" WIIN
"IIpoBepka runoTe3sl 0
HE3aBHCHUMOCTU BPEMEHH
JBIKEHHsI OpycKa M0 HaKJIOHHON
IUIOCKOCTH Ha 3aJIaHHOE
paccTosiHue OT €ro Macchl”

DU3NYECKUH ITPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIINX B
MPYKHHE U Pe3NHOBOM 00pasiie, oT
ux nedopmanun" unmn "U3ydenne
JBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIErkuit 6;10K"

bubnuoreka [IOK

https://m.edsoo.ru/0b34d
b84

bubmoreka [IOK
https://m.edsoo.ru/b55b8
lal



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1

152

153

@u3nUeCcKui NPAKTUKYM II0 TEME
"Usmepenue koddurmenta
TPEHUS 10 BEIUUYMHE YITIOBOTO
K03 (HUIMEHTA 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIDKEHHSI OpycKa M0 HaKJIOHHON
TUIOCKOCTH C TIEPEMEHHBIM
K03((pUIIEeHTOM TpeHus" Win
"U3yuenue ABUKEHUS Tpy3a Ha
Bajly ¢ TpeHuem"

@u3nyeCcKuil NPAKTUKYM II0 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIIA,
HMMEIOILETO OCh BpallleHUs" W
"KoHcTpynpoBaHuEe KpOHIITEHHOB
U pacy€T CUJ yIpyrocTH'" Win
"N3y4yeHne ycTOHUMBOCTU
TBEPAOTO TeJla, UMEIOLIErO
TJIOIA/b OTIOPHI"

bubanoreka [IOK
https://m.edsoo.ru/b83b1
607

bubaunoreka [IOK
https://m.edsoo.ru/4a04f
417


https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7

154

155

@u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue umiyibca Tena mno
TOPMO3HOMY ITyTH" WJIH
"M3MepeHne Cuibl TSITH, CKOPOCTH
MOJIEJIH ANEKTPOMOOIIIA U
MOIIHOCTH CHJIbI TSTU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa ¢ UMIYJIbCOM CHUJIbI" UITN
"UccnenoBanue coxpaHeHUst
HMITYJIbCA TIPU YIIPYTOM
B3aumozericteun" unu "M3mepenune
KUHETUYECKON SHEPTHH Tea 1Mo
TOPMO3HOMY TTyTH"

@u3nyeCcKuil NPAKTUKYM II0 TEME
"N3ydyeHne n30TepMUIEeCcKOro
npouecca (peKOMEHI0BaHO
UCIONIb30BaHue U(poBOH
naboparopun)" unu "M3yuenue
M30XOpPHOTrO Mpoiiecca” uiu
"N3yuenue nzobapHoro mporecca'
i "IIpoBepka ypaBHEHUS
COCTOSTHUS"

bubanoreka [IOK
https://m.edsoo.1u/856fb
28¢

bubanoreka [IOK
https://m.edsoo.ru/e0fe7e
07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07

@u3nuecKuil IPAKTUKYM 110 TEME
"Usmepenue ynenpHoM
TETTIOEMKOCTH" UITH
"HccnenoBanue npouecca

OCTBIBaHHMS BelleCcTBA" WU bubanoreka [IOK
156  "HccaenoBanue aguadaTHOTO 1 1 https://m.edsoo.ru/2f2faa
npouecca" win "U3yyenue 61

B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhI
KHAIIEHUS KUIKOCTEH"

@u3nYeCcKui IPAKTUKYM I10 TEME
"N3y4yeHue 3akoHOMepHOCTEN
WCTIapEHUs KUIKOCTEH" NiIn
"N3Mepenne yaenabHOM TENI0ThI

miaBiaeHus apaa" wim "M3yuenue bubanoreka [IOK
157  CBOWMCTB HacChIIEHHBIX TApPOB" MU 1 1 https://m.edsoo.ru/6bla2
"U3mepeHne abCOTITHOIM 3bS

BJI&KHOCTH BO3/yXa U OLICHKA
MAacchl IapoB B TOMELIEHUU".
N3mepenue koadduimeHra
MTOBEPXHOCTHOI'O HATSKEHUS


https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

158

159

OU3NYECKU MPAKTUKYM I10 TEME
"Habnronenue npeBparieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO
W3JIy4eHUs CBETOMOo1a" WIH
"N3ydyeHne npoTekaHus TOKa B
LIeNH, cosieprKalleil KoHaeHcarop"
wiu "Pacnpenenenue pasHOCTH
MOTEHLMAJIOB (HANPsKEHUS ) IPU
MOCJIEZIOBATEILHOM COSAMHEHUN
KOHJIEHCAaTOpoB"

@u3nUeCcKui IPAKTUKYM I10 TEME
"HMccnemoBanue CMEIIaHHOTO
COCTMHEHHUS PE3UCTOPOB" WIH
"N3mepenne yaenbHOro
CONPOTHUBJICHUS MPOBOAHUKOB' WIIN
"ccnemoBaHue 3aBUCHMOCTH CHIIBI
TOKa OT HaIPSKEHUS JJIs JTAMIIbI
HakajauBaHus"

bubmoreka [IOK

https://m.edsoo.ru/ec424
37

bubnuoreka [IOK

https://m.edsoo.ru/2b179
do9g


https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98

160

161

162

163

164

Pu3nYeCcKui IPAKTUKYM 10 TEME
"Habnronenue snexrponusa’ wim
"N3mepenue 3apsaa
OJHOBaJICHTHOI'O MOHA" MM
"HccnemoBaHue 3aBUCUMOCTH

COMMPOTHUBJICHUSA TCPMOPC3UCTOPA OT

temneparypsl" win "CHsaTue
BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona"

PesepBHEIi ypok. O600ICHHE 1
cucreMaru3sanus 3HAaHHUH 110 TEME
"Kunemaruka"

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTHU3alus 3HaHU| 10 TeMe
"Jlunamuka"

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMaTHu3allus 3HaHU| TI0 TeMe
"Craruka TBEpaOro TeNna”

PesepBHelIit ypok. O600ICHHE 1
CUCTEeMAaTHU3allvs 3HAHUH TI0 TeMe
"3aKoHBI COXpaHEHUsI B MEXaHUKe"

bubanoreka [IOK
https://m.edsoo.ru/64b6e
901

bubaunoreka [IOK

https://m.edsoo.ru/ed017
do3

bubnuoreka [IOK
https://m.edsoo.ru/31499
36b

bubanoreka [IOK

https://m.eds00.ru/0f975
2ac

but6moreka [IOK

https://m.edsoo.ru/6¢0df
9ce


https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
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166

167

168

169

170

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTHu3alus 3HaHU| 10 TeMe
"OCHOBBI
MOJIEKYISIPHOKMHETUYECKON
teopun"

PesepBHrliil ypok. O600ICHNE 1
crcTeMaTu3alus 3HaHU| 10 TeMe
"TepmoauHamuka. TerioBele
MaluHb!"

PesepBHelit ypok. O600ICHHE 1
cucreMaru3sanus 3HAHUH 110 TEME

"ArperaTHble COCTOSIHUS BELIECTBA.

da3oBbIE IEPEXOBI"

PesepBHEIi ypok. O600ICHHE 1
cucreMarus3sanus 3HAaHHUH 110 TEME
"Onekrpuueckoe nosue"

PesepBHbIil ypok. O6001IeHIE 1
cUCcTEeMaTh3alus 3HAaHUH TI0 TeMe

"IIoCTOSHHBIN AIEKTPUUECKUH TOK'

PesepBHelIit ypok. O600ICHHE 1
crcTeMaTh3alus 3HaHUK TI0 TeMe
"Toku B pa3nuyHbIX cpeaax”

Bbubmuoreka [IOK

https://m.edsoo.ru/de148
976

but6moreka [IOK

https://m.edsoo.ru/Obec7
Icl

bubmuoreka [IOK

https://m.edsoo.ru/59ca5
91

bubaunoreka [IOK

https://m.edsoo.ru/f2381
cOc

bubanoreka [IOK

https://m.edsoo.ru/3cae6
dal

bub6moreka [IOK

https://m.edsoo.ru/cc768
1d4


https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16



11 KVIACC

Ne
n/ Tema ypoka
n

BzanumopeiicTBHE TOCTOSHHBIX
MAarHUTOB U IIPOBOJIHUKOB C
TOKOM. MarauTHoe€ 1oJje.
l'unore3a Amnepa

BexTop MarHuTHOM MHAYKIIUH.

[TpunIMN cynepno3unuu
MAaTrHUTHBIX nosei. JInaun
MarHUTHON MHIyKIIUU

MarauTHO€ 1oJie MPOBOAHUKA
¢ TokoMm. OmbIT Dpcrena

Cuna Amnepa, e€
HampaBJIEHUE U MOIYIIb

Pemenune 3agau

[Ipumenenue 3akoHa Ammepa.
DNEeKTPOU3MEPUTETIbHBIE
prOOpbI

KosmnuecTBO 4acoB

Bcero

KonTpoiabHble
padoTsI

IIpakTH4eckue
padoThl

Jara
U3Y4YeHUA

DJIeKTPOHHbIE
uudposbie
oOpa3oBareJibHbIE

pecypchl

bub6moreka [IOK

https://m.edsoo.ru/487a85
93

bubaunoreka [IOK
https://m 4cl
cb

bu6moreka [IOK

https://m.edsoo.ru/d35d52
62

bu6moreka [IOK

https://m.edsoo.1u/26d9¢5
ba

bubaunoreka I[IOK
https://m.edsoo.ru/a37a0c
21

bub6moreka [IOK

https://m.edsoo.ru/ad7718
d7


https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7

10

11

12

13

14

Cuna Jlopenua, eé
HallpaBJICHUE U MOIYJIb.
JIBrKeHue 3apsyKEHHON
YacCTHULbl B OJHOPOIHOM
MarHMTHOM I10JIE

Penrenne 3amau

Pa6ota cuel Jlopenia

Pemenue 3agau

MarsauTtHOE 110JI€ B BEILIECTBE.
deppoMarHeTUKu, napa- u
IUaMarHeTUKU

OcHOBHBIE CBOICTBA
(heppoMarHeTHKOB.
[Ipumenenue
(beppoMarHeTHKOB

Perienue 3amay o reme
"MaruautHoe noJie"

Penrenue 3amau no reme
"MaruautHoe nosie"

bu6muoreka [IOK
https://m afaa
1

bubaunoreka [IOK
https://m.edsoo.ru/504e98
c7

bubaunoreka [IOK

https://m.edsoo.ru/d518be
4b

bubmuoreka [IOK
https://m.eds00.ru/93617b
d9

bu6muoreka [IOK

https://m.edso0.ru/30ff96
08

bu6muoreka [IOK
https://m r 1
0a

bubanoreka I[IOK
https://m.edsoo.ru/5b55¢3
07

bu6muoreka [IOK

https://m.edsoo.ru/41c4ae
8a



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

15

16

17

18

19

20

21

22

SIBneHue 3MeKTpOMarHuTHOU
nHaykuuu. I[Torok Bekropa
MarHuTHOM MHIYKIUU

OJ1C unayKIIMU

3aK0H JIEKTPOMArHUTHOM
unaykunu Gapanest

Buxpesoe anekrpuueckoe
none. Toku dyko

O1C nnaykuuu B
JBYDKYIIUXCS TIPOBOTHUKAX

Pemenune 3agau

[IpaBuo Jlenna

WNupykruBHOoCcTh. Karymika
WHAYKTUBHOCTH B LIETTH
MIOCTOSIHHOTO TOKa

bu6muoreka [IOK
https://m.edsoo.ru/b3efal
cl

bub6moreka [IOK

https://m.edsoo.ru/48150b
d8

bubaunoreka [IOK
https://m.edsoo.ru/a6decl
88

bu6muoreka [IOK
https://m.edsoo.ru/15abel
40

bu6muoreka [IOK

https://m.edsoo.ru/0235¢cc
02

bub6moreka [IOK

https://m.edsoo.ru/4dfda6
18

bubanoreka I[IOK
https://m 22
26

bub6moreka [IOK

https://m.edsoo.ru/621eae
9d



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d

23

24

25

26

27

28

29

SBnenne camounaykiuu. IJC
CaMOMHTyKITUU

OHeprus MarHuTHOTO I10JIs
KaTYIIKH C TOKOM.
DJEKTPOMarHuTHOE 10JIE

Pemenue 3agau

O00011eHnEe 1
cucTeMaTU3alusg 3HaHUU 110
Teme "DnexkTpoauHamMuka'

KoHnTponbHas paboTa 1o reme
"OnexTpoauHaMuKa"

KonebarennHast cucrema.
CBoOoxHEIE KOIeOaHus.
I"apmonmveckue koeOaHus

Kunemarnaeckoe u
JAMHaAMHUYCCKOC OIIMCAaHHUC
KoJieOaTeIbHbIX JBHOKCHUH

bubaunoreka [IOK
https://m.edsoo.ru/7ee60c
al

bubmoreka [IOK
https://m.edsoo.ru/b3c0Oad
11

bu6moreka [IOK
https://m.edso0.ru/88{69d
2b

bu6muoreka [IOK
https://m.edsoo.ru/764840
25

bubmoreka [IOK

https://m.edsoo.ru/8ae09b
98

bubaunoreka [IOK
https://m.edsoo.ru/7¢1db3
85

bubanoreka I[IOK

https://m.edsoo.ru/87ce94
98


https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498

30

31

32

33

34

35

DHepreTu4ecKoe OMUCaHue.
BrIBOI AMHAMHAYECKOTO
OIIMCaHUus I apMOHI/I‘-IeCKI/IX
KoJIe0aHul U3 UX
SHEPTeTHYECKOTO U
KHNHCMATHU4YCCKOT'O OITMCAaHUA

Ammuintyna u (aza konebaHui

[Tepuon u yactora koieOaHUH.
[lepron ManbIx cCBOOOTHBIX
Kojie0aH1i MaTeMaTu4ecKoro
MasiTHUKA. [lepron cBOOOTHBIX
KOJIeOaHUH MTPYKUHHOTO
MasTHHKa

3aryxaroniie Kojaeoanus.
BoinyxneHHble KoneOaHusl.
Pe3onanc

ABTOKOJIEOaHUS

Pemenue 3agau

bub6moreka [IOK
https://m.edsoo.ru/e3c996
92

bubmoreka [IOK

https://m.edsoo.ru/7a0c43
9a

bubmoreka [IOK

https://m.edso0.1ru/e03993
19

bubaunoreka [IOK
https://m.edsoo.ru/72e¢93d
09

bubaunoreka [IOK
https://m.edsoo.ru/6add26
44

bu6muoreka [IOK
https://m.edsoo.ru/addeec
71



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
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40

VYpok-KoH(pepeHIHs
"MexaHu4yeckue kojaeOaHus B
MYy3bIKaJIbHBIX HHCTpyMEHTax"

O06o061IeHuE U
cUCTeMaTH3aIlns 3HaHUH 110
TeMe "MexaHUYeCKHe
KojeOaHus"

DNeKTpPOMarHUTHBIE
konebOanus. KonedarenbHbIit

KOHTYP

®opmyna Tomcona. CBsi3b
aMIUINTYIBL 3apsaaa
KOHJIEHCAaTopa ¢ aMIUTUTYI0H
CHJIBI TOKa B KOJie0aTeIbHOM
KOHTYype

3aKOH COXpaHEHHS YHEPTUU B
UjieanbHOM Kosie0aTeTbHOM

KOHTYpe

https://m.edsoo.ru/756123
[

bubmoreka [IOK

https://m.edsoo.ru/8ef587
be

bu6muoreka [IOK
https://m.edsoo.ru/eb8418
2f

bu6muoreka [IOK

https://m.edsoo.ru/d4adab
de

bu6muoreka [IOK
https://m.edsoo.ru/093{9af
1

bubaunoreka [IOK
https://m le2
43


https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
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47

3aryxarome
3JIEKTPOMAarHUTHbHIE
kojieOanus. BeiHyX/1eHHbIE
AIIEKTPOMArHUTHBIE KoeOaHus

IIepemenHsb1l TOK. Pe3ucrop u
KOHJICHCATOP B LICTIH
IIEPEMEHHOI0 TOKA

KaTYHIKa HHIAYKTUBHOCTU B
LIECTIn IMIEPEMEHHOT'O TOKA

3akon Oma s
AIEKTPUYECKON e
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIONIEE 3HAYCHHUE CUIIBI
TOKa U HAMPSHKCHUS

Pe3oHaHC B ayieKTprUyeCcKOn
Henu

Penrenue 3amau

bubaunoreka I[IOK
https://m.edsoo.ru/5¢6686
19

bub6moreka [IOK
https://m.edsoo.ru/848361
52

bubmuoreka [IOK
https://m.edsoo.ru/cfa307
af

bubaunoreka I[IOK

https://m.edsoo.ru/8bae38
eb

bu6muoreka [IOK

https://m.edsoo.ru/lcac6e
4c

bubanoreka [IOK
https://m.eds00.ru/087506
df

bubmuoreka [IOK
https://m.edsoo0.ru/al6836
a4



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
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W neanbHbIil Tpanchopmarop.

HpOI/ISBOI[CTBO, nepcaada u

HOTpe6J'IeHI/IC 3J'IeKTpI/ILI€CI(OI\/I~

SHEPrUU

DKOJIOTNMYECKUE PUCKU TTPU
IIPOU3BOACTBE
annekTposHeprun. Kynerypa
HCIIOJIb30BaHUS
AJIEKTPOIHEPIHH B
MOBCEIHEBHOMN KU3HU

Penrenne 3amau

Penrenue 3amau

O06006111eHE U
cucTeMaru3alus 3HaHU| 1o
Teme "DIeKTpOMarHuTHbIE
KosneOaHus"

MexaHudecKre BOJIHBI.
XapaKkTepucTuKu
MEXaHUYECKHUX BOJIH

bubanoreka I[IOK

https://m.edsoo.ru/f97418
ae

bu6muoreka [IOK
hitps://m.edsoo.ru/a6{74d
93

bubaunoreka [IOK
https://m.edsoo.ru/ee6677
ed

bubaunoreka [IOK

https://m.edsoo.ru/7cab59
8

bubmoreka [IOK
https://m.edsoo.ru/401024
a9

bubmoreka [IOK
https://m.edsoo.ru/a58¢e10
of



https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f
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60

CBolicTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTepUCTHKH 3ByKa

NndpasByk u yneTpas3ByK.
[llymoBoOE€ 3arpsi3sHEHNE
OKpY’KaroLEen cpeibl

Perenue 3agau

DJeKTpOMarHuTHbIE BOJIHBI.
N3nyuenue
3JIEKTPOMATHUTHBIX BOJIH

BHepFI/Iﬂ BHGKTpOMaFHI/ITHI)IX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH

[[Ixana 3MeKTpOMarHuTHBIX
BoJH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

bubaunoreka [IOK

https://m.edsoo.ru/d9ael0
00

bubanoreka [IOK
https://m.edsoo.ru/138b6f
09

bubmuoreka [JOK

https://m.edsoo.ru/738003
8f

bu6muoreka [IOK
https://m.edsoo.ru/cfd918
bf

bu6muoreka [IOK
https://m.edsoo.ru/714e5d
bl

bubaunoreka [IOK

https://m.edsoo.ru/d01b81
8¢

bubaunoreka IIOK
https://m.edsoo.ru/49belf
9¢



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
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[TpuHIMIIBI paAUOCBA3U U
teneBuaeHud. Paguonokamnus.
DNIEeKTPOMArHUTHOE
3arpsI3HEHUE OKPYKArOLIEH
Cpensl

KonTpoabsHas pabora 1mo reme
"Kosiebanus v BoinHb!"

Cger. 3akoH IPSMOJIUHEUHOTO
pacnpocTpaHeHUs CBeTa

Pemenue 3anad Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHEMHOTO
pacIpoCTpPaHEHUs CBETa

Ortpaxenue cBera. [lnockoe
3epkaiio. Cepuueckoe
3epKayio

IIpenomnenue cBera.
AOCOIOTHBIN 1
OTHOCUTEJIbHBIH I10Ka3aTeNb
npenomiuenus. [lonxnoe
BHYTPEHHEE OTpa)kEHUE.
[IpenenbHbIN yToOJI TOJIHOTO
BHYTPEHHEIO OTPa)KEHUS

bubnamoreka [IOK
https://m.edsoo.ru/9f96f1f
8

bubmuoreka [JOK
https://m.edsoo.ru/4f7985
a0

bu6muoreka [IOK

https://m.edsoo.ru/f95664
06

bubmuoreka [JOK
https://m.edsoo.ru/ea32d4
55

bubaunoreka [IOK
https://m 2
bb

bub6muoreka [IOK

https://m.edsoo.ru/be2e55
cd


https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
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74

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpa)KeHI/H[ 158 HpGJ’IOMJ’ICHI/Ifl
CBETa

Xop J1ydel B IpuU3Me.
Hucnepcus cera. CoxHbIN
coctaB Oenoro cBeta. L[Bet

JIunzel. DokycHOE paccTosIHUE
Y ONTUYECKas CUJIA JIMH3BI

IToctpoenue u300paxeHuii B
JMH3aX U UX CUCTEMaX.
VYBenu4eHue JIMH3BI

Pemenne 3amaq Ha
MIOCTpOEHUE N300pakeHuH,
IOoJIy4a€MBbIX C ITIOMOMIBIO JIMH3

I'ma3 kak onTuyeckas cucrema

Pemenue 3anau. [Ipenenst
IIPUMEHUMOCTH
F€OMETPUYECKON ONTUKHU

CKOpOCTh CBETA U METOJIBI €€
W3MEPCHHUS

bu6moreka [IOK
https://m.edso00.1u/49d830
a9

bu6muoreka [IOK
https://m.edsoo.ru/d8elc3
be

bubaunoreka I[IOK
https://m.edsoo.ru/604413
59

bub6moreka [IOK
https://m.edsoo.ru/bb53b1l
ds

bu6muoreka [IOK

https://m.edsoo.ru/5a868f
09

bubmoreka [IOK
https://m.edsoo.ru/ecd480
a2

bub6moreka [IOK
https://m.edsoo.ru/cd174a
10

bu6muoreka [IOK

https://m.edsoo.ru/f32aab
06



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
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82

[[chepcnﬂ CBCTa

WnTtepdepenuus crera

KorepeHTHbIE HCTOYHUKH.
VYenoBus HAOIHONECHUS
MaKCUMyMOB U MUHUMYMOB

Penrenue 3amau

[Tpumenenne uHTEpHEpeHIINN

Hudpaxius ceera

HudpakimonHas pemeTka.
Ycenosue HAOIIOAEHUS
IJIaBHBIX MAaKCHMYMOB

Pemenune 3agau

bubaunoreka [IOK

https://m.edsoo.ru/lel6ecc
6e

bubanoreka [IOK
https://m fi
38

bub6moreka [IOK

https://m.edsoo.ru/c6416d
48

bu6muoreka [IOK
https://m.edsoo.ru/3061de
2b

bu6muoreka [IOK

https://m.edsoo.ru/668edb
c8

bubmoreka [IOK
https://m.edsoo.ru/12ed04
b5

bubaunoreka [IOK
https://m.edso0o.ru/f998d9
64

bubanoreka [IOK

https://m.edsoo.ru/d58¢c41
la



https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
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87

88

&9

HOHepeLIHOCTB CBCTOBBIX
BOJIH. Honﬂpmaum{ CBCTa

Penrenue 3amau

CBeTOBBI€ SIBJICHUS B IPUPOJIE

O000mIeHNe 1
cUcTeMaTU3alusg 3HaHUU 110
teme "OnrTuka"

KontponwsHas paborta mmo reme
«OnTuka»

FpaHI/IIIBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKON MEXaHHKH.
3aKOHBI JIEKTPOTUHAMUKHU U
MPUHLHUIT OTHOCUTEJIBHOCTH

[TocTynarsl cienanbHON
TCOPHUU OTHOCUTCIIBHOCTH

bubaunoreka [IOK
https://m.edso0o.ru/e9890f
e9

bubanoreka [IOK
https://m 1
58

bub6moreka [IOK
https://m.edso0.ru/0b3636
3d

bu6muoreka [IOK
https://m.edsoo.ru/8a1474
8b

bub6moreka [IOK
https://m.edsoo.ru/82315d
d4

bubaunoreka I[IOK

https://m.edsoo.ru/c9bd77
cb

bu6muoreka [IOK
https://m 56105
cb


https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
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95

96

[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenna. Ycinosue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJJTHOBPEMEHHOCTH.
3aMeyIeHHEe BPEMEHU U
COKpaIleH!e JUINHBI

DHeprus u UMIYIbC
PENATUBUCTCKON YaCTHULIBI

CBsi3b Macchl ¢ SHEpPrue u
HMITYJIbCOM PEJIATUBUCTCKOM
YaCTULIBI. DHEPIUs MOKOS

PaBHOBecHOE TeII0BOE
W3JTy4YCHUE

3akoH cMmernenns Buna

T'unmore3a M. Iianka o
kBaHTax. DOTOHBI

DHeprus u UMIynbc (poToHa

bubaunoreka [IOK
https://m.edsoo.ru/d83742
bb

bubmuoreka [IOK
https://m.edsoo.ru/853a64
fc

bub6moreka [IOK
https://m.edsoo.ru/b6258f
fa

bub6muoreka [IOK
https://m.edsoo.ru/f54035
as

bubmoreka [IOK
https://m.edsoo.ru/1c5ff75
2

bubaunoreka [IOK

https://m.edsoo.ru/a5ffa21
8

bu6muoreka [IOK

https://m.edsoo.ru/7fb307
ec



https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
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100

101

102

103

104

dortoaddexrt. OmbiTo A. T.
CroneroBa. 3aKOHBI
dbotorddexra

VYpaBHeHue DitHIITeHA 17151
dororddexra. "Kpachas
rpanuna” Gortorddexra

Hasnenne cBeta. OnbIThl I1.
H. JleGenena

BonHOBEIE cBOMiCTBA YaCTHI]

Bosnnbl ne bpoiins. [{nuna
BOJIHBI Jie bpoitiist u pazmepsl
00JIaCTH JIOKAIU3aIln1
JBU>KYILIEHCS YaCTULIBI

KopmyckynsipHO-BOIHOBOM
TyaJn3M

Judpaxius 31eKTpOHOB Ha
KpHCTaJIax

Crnenuduka U3MEpeHH B
Mukpomupe. COOTHOILIEHUS
HEOIPEAETIEHHOCTEN
I'eiizenbepra

bu6muoreka [IOK

https://m.edsoo.ru/8c68eS
b9

bub6moreka [IOK
https://m.edsoo.ru/01ef45
56

bubaunoreka [IOK
https://m.edso0o.ru/64b419
66

bu6muoreka [IOK

https://m.edsoo.ru/f59cfce
c

bubmuoreka [JOK
https://m.edsoo.ru/5df8baf
1

bubanoreka [IOK
https://m ab6
2a

bu6moreka [IOK
https://m.edsoo.ru/30dbal
8¢

bub6muoreka [IOK
https://m.edsoo.ru/65783d
£C



https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
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110
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112

Pemenue rpaduueckux 3amay

Pemenune pacu€THbIX 3a1a4

KonTpomnsnas padora mo
teMmaM: "OcHoBrl CTO",
"KopmyckynsipHO-BOJIHOBOI
nyanu3m"

OMnEBITE IO UC CJIICJOBaHUIO

CTpOCHHA aroMa. HnaHeTapHaﬂ

Mozens aroma Pesepdopaa

IToctynars! bopa

Bunel ciekrpos. CriexTp
YPOBHEW SHEPTUHU aTomMa
BOZAOpOJA

CroHTaHHOE U BBIHYXXICHHOC
H3JTy4YCHHUE CBETa

Jlazep

bubaunoreka [IOK

https://m.edsoo.ru/e70195
bd

bubanoreka [IOK
https://m 1
82

bubaunoreka I[IOK
https://m.edsoo.ru/c3de89
la

bubaunoreka I[IOK
https://m.edsoo.ru/312b75
0a

bub6moreka [IOK
https://m.edsoo.ru/404dfa
9a

bu6muoreka [IOK
https://m.edsoo.ru/cf74bl
la

bubaunoreka I[IOK
https://m.edsoo.ru/f945d8
5¢

bu6muoreka [IOK
https://m.edso00.ru/2288a0
c4



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
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Hyxknonnas Mmozaens siapa
I'eiizenOepra-MBanenko. 3apsin
Y MaccOBO€ YHUCIIO s/Ipa.
H3otonbl. PagnoakTHBHOCTH

3aKOH PaIMOaKTUBHOTO
pacnana. ColicTBa
HMOHU3UPYIOLIETO U3JIy4YEHHUS.
Brusgane PAAUOAKTUBHOCTHU Ha
JKUBBIC OpTaHU3MBI.
Jo3umerpus

OHeprus CBA3U HyKJIOHOB B
snpe. Snepuasie cuibl. [ledekrt
Macchl sapa. SAnepHbie
peakuu. SInepHsie peakTopsl.
[Ipobnemsbl yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTHYECKNE aCTIEKTBI
pa3BUTHSA AEPHOMN
SHEPreTUKU

bubaunoreka I[IOK
https://m 4
de

bub6moreka [IOK

https://m.edsoo.ru/aab98b
ef

bubmuoreka [IOK
https://m.edsoo.ru/ff1758
do



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
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Meroasl perucrpanuu u
HCCIIEIOBAHUS DJIIEMEHTAPHBIX
yactull. OyH1aMeHTalbHbIC
B3aUMOJICUCTBUS. bapuOHBI,
ME30HBI U JICITOHEL.
[Ipencrasnenue o
CrangapTHOM MOJIEIH.
KBapk-mrooHHast Mozienb
aJpOHOB

®dusuka 3a nmpenenamu
CrangaprHoil Monenu. TémHas
Marepus U TEMHast SHEPIHUs.
EnuncTBO usnyeckoit
KapTHHBI MUpa

Dranel pa3BUTHS ACTPOHOMHUHU.
3HaYeHne aCTPOHOMUU

[IpUMEHUMOCTD 3aKOHOB
(bu3uky 17151 00bACHEHUS
MIPUPOJIEI KOCMUYECKUX
00BbeKTOB. MeToIbI
ACTPOHOMUYECKUX
HCCIICIOBAaHUMN

bu6muoreka [IOK

https://m.edsoo.ru/lac08a
5b

bub6moreka [IOK
https://m.edsoo.ru/c026fd
37

bubaunoreka [IOK
https://m 1
45

bub6moreka [IOK
https://m.edsoo.ru/39¢440
28



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028

120

121

122

123

124

125

CoBpeMEHHbBIE ONITHYECKUE
TEJIECKOIBI, PaINOTEIECKOIIbI,
BHeaTMOC(epHas aCTpPOHOMHUS

Bup 3Bé3an0ro Heba.
Co3sBe3nus, apKue 3BE3/bI,
IUTAHETHI, UX BUINMOE
IBHKEHHUE

Comnreunas cucreMma. CoJHIIE.
CorrHeuHass aKTUBHOCTb.
Nctounuk snepruu ColiHIa 1
3BE3N

3BE31BI, X OCHOBHBIE
XapakTepucTuku. [[narpamma
"CHEeKTpaJIbHBIN KJ1acc —
CBETUMOCTD"

3Be3abI TIaBHOM
IOCJIEI0BATEIILHOCTHA

BuyTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIE TPE/ICTaBICHUS
0 MPOUCXOXKJECHUHU U
sBomonuu CoHIla 1 3BE3I.
DTarnbl KU3HU 3BE3]T

bu6muoreka [IOK
https://m.edsoo.ru/4877aa
le

bubaunoreka I[IOK
https://m.edsoo.ru/aac588
eb

bu6muoreka [IOK
https://m ru/2274
b4

bubaunoreka [IOK
https://m 421
44

bub6moreka [IOK

https://m.edsoo.ru/b3cb76
6¢

bu6moreka [IOK

https://m.edsoo.ru/d09da4
94


https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494

126

127

128

129

130

Mueunsiit [lyTe — Hamma
lNanaktuka. Tunel raJakTUk.
YEpHbIe ABIPHI B sTIpax
rajgakTUK

Bcenennas. Pacuupenue
Bcenennoii. 3akon Xa606mna.
Teopus bonsiioro B3psiBa.
PenukroBoe nznydenue

MacmtabHast CTpyKTypa
Bcenennoit. MeraraigakTuka

Hepewménnpie mpobiemMsl
aCTPOHOMHUU

DuU3NYECKU MPAKTUKYM T10
teme "UcciaenoBanue
MarHUTHOTO IO/ IMOCTOSHHBIX
MarHuToB" HiIn
"HccenoBaHue CBOMCTB
(heppoMarHeTUKoB" Win
"HUccnenoBanue eiiCTBUI
MOCTOSHHOT'O MarHuTa Ha
paMKy ¢ TOkoM"

bubaunoreka I[IOK
https://m 1
0a

bub6moreka [IOK

https://m.edsoo.ru/3dbdf0
d2

bubanoreka I[IOK

https://m.edsoo.ru/ce2346
33

bubanoreka [IOK
https://m.edsoo.ru/d37d9f
fe

bubmoreka [IOK
https://m.edsoo.ru/67361a
ef


https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef

131

132

133

134

Ou3nyecKuil IPaKTUKYM IO
teme "M3mepenue cuisl
Awmnepa" wnu "U3yuenue
3aBUCUMOCTHU CUJIBI AMIIepa
OT CHJIBI TOKA" WIIH
"OnpeneneHre MarHUTHON
WHAYKIMHA Ha OCHOBE
u3MepeHust cuibl Amrmepa"

®u3nyeCcKuil IPaKTUKyM 110
teme "MccaenoBanue sSBICHUS
3JIEKTPOMAarHUTHOU
UHAYKIUU'" Win
"OnpeneneHue UHIYKIIMA
BUXPEBOTO MAarHUTHOTO ToJIs"

@u3nYeCcKuil MPaKTUKYM 110
teme "VccnenoBanue SBICHUS
camomuaykiuu'" wim "CoOopka
MOJIEJH 3JIEKTPOMArHUTHOTO
reHeparopa"

DuU3NYECKU TPAKTUKYM I10
teme "M3mepenue nepuoaa
CBOOOHBIX KOJeOaHUH
HUTSHOTO U IPY>KUHHOTO
MasITHUKOB"

bub6moreka [IOK

https://m.edsoo.ru/fcaed1e
9

https://m.edsoo.ru/c36658
da

bu6muoreka [IOK
https://m.edso00.ru/b8fb63
91

bub6moreka [IOK
https://m.edsoo.ru/5d159d
35



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35

135

136

137

138

@u3nyecKuil MPakTUKyM 110
teme "lIpeoOpazoBanue
SHEPTUH B MPYKUHHOM
MasTHHKeE"

DuU3NYECKU MPAKTUKYM I10
teme "HcciaeqoBanue
MIEPEMEHHOT0 TOKA Yepe3
IOCJICA0BATEIIFHO
COEIMHEHHBIE KOHICHCATOP,
KaTyILIKy U pe3ucTop" uiu
"UccnenoBanue paboThl
HCTOYHHMKOB CBETA B IICIIH
MepeMEHHOTo ToKa"

DuU3NYECKU MPAKTUKYM T10
teMe "M3yueHune napamMeTpoB
3BYKOBOI1 BOJIHBI"

®u3nUeCcKuil MPaKTUKYM 110
teme "M3Mepenue nokasaresns
MPEJIOMJICHUS CTEKIIA" WIH
"[Tonyuyenue nzodpaxeHus B
CHUCTEME U3 IIJIOCKOTO 3€pKaJia
Y JIUH3bI"

bu6muoreka [IOK
https://m.edsoo.ru/a28026
bd

bu6muoreka [IOK

https://m.edsoo.ru/89dc2d
90

bubanoreka I[IOK

https://m.eds00.ru/b10066
la

bubaunoreka [IOK
https://m.edsoo.ru/42569¢
al



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1

139

140

141

142

®u3nyeCcKuil MPaKTUKyM 110
teme "HccnenoBanue
3aBUCUMOCTHU (POKYCHOTO
paccTosiHUS OT BelllecTna (Ha
puUMepe KUIKUX JIMH3)" WiIn
"U3mepenue GhoKycHOTo
PacCTOSTHUS pacCenBaOIINX
uH3"

Ou3nyecKkuil IMpakKTUKYM IO
teMme "HaOmronenue
nudpakiuum, HTEpEpEeHINH
U noJisipu3aluu ceera'

@u3nUeCcKuil MPaKTUKYM 110
teMe "OnpeneneHrne NMITyJIbca
Y DHEPTUH PENATUBUCTCKUX
gacTull (o oTtorpadusm
TPEKOB 3apSKCHHBIX YACTHII B
MarHuTHOM Mose)"

@u3nyeCcKuil IPaKTUKYM 110
teMe "M3MepeHune mocTosTHHOM
[Inanka Ha ocHOBe
uccnenaoanus porodrpdexra"
unu "Uccnenosanue
3aBUCUMOCTHU CUJIbI TOKA Yepe3
CBETOAMOJ OT HanpspKkeHus"

bu6muoreka [IOK

https://m.edsoo.ru/b879fb
3f

bu6muoreka [IOK
https://m.edsoo.ru/8b7ac7
37

bubaunoreka [IOK
https://m.edso0.ru/63756¢
47

bubaunoreka I[IOK
https://m.edsoo.ru/eb916f
82


https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82

143

144

145

®u3nyecKuil IPakTUKyM 110
teme "MccnenoBanue criekTpa
pa3peKEHHOTO aTOMAPHOTO
BOJIOpOZA U U3MEPEHUE
noctosiHHoM Punbepra”

®u3nyeCcKuil IPaKTUKyM 110
teme "HcciaenoBanue
paanoakTUBHOTO (hOHA C
HCTOJIb30BAaHUEM J103UMETpa"
iy "M3yueHne norioneHust
Oera-vyacTuI] aJIFIOMUHUEM"

®uU3NYECKU MPAKTUKYM T10
teMme "HaOronenus 38E31HOr0O
Heba HEeBOOPYKEHHBIM T71a30M
C HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPUIIOKECHUI
JUTSL OTIPECIICHUSI TIOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nust CeBepHOTo
MOJYIIApUS U IPKUE 3BE3BI"
i "HaOmronenus B TeIECKONI

JIyHBI, IUIaHET, TYMAHHOCTEU U

3BE3MHBIX CKOIJIEHHHA"

bubaunoreka I[IOK
https://m 1
b8

bu6muoreka [IOK
https://m.edsoo.ru/c3dabe
6e

bu6muoreka [IOK
https://m.edsoo.ru/107202

le


https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e

146

147

148

O06o0061IeHuE U
cucTeMaTHu3alys 3HaHui. Pojb
(U3HUKU U aCTPOHOMHH B
YKOHOMMYCSCKOH,
TEXHOJIOTTIECKOM,
COLIMAJILHON M dTUYECKOU
ctepax AeSITENEHOCTH
YyelloBeKa

O000uIeHue U
cUCTeMaTH3alus 3HaHui. Pojb
U MeCTO (PU3HUKH U
aCTPOHOMUU B COBPEMEHHOM
Hay4HOM KapTHUHE MUpA

O06001eHue 1
cucreMaTtu3anus 3HaHui. Poip
(usnueckoii Teopuu B
(bopmMHupOBaHUHT
MpEeICTaBICHUN O (PU3NIECKOM
KapTHHE MUPA, MECTO
(hu3HUYECKO KapTUHBI MUPA B
o011eM psiry COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOIE

bu6muoreka [IOK

https://m.edsoo.ru/ad6dde
ed

bub6moreka [IOK
https://m.edsoo.ru/18f19f
Ic

bu6moreka [IOK

https://m.edsoo.ru/e7d400
4


https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4

149

150

151

152

153

154

155

O000meHue 1
CUCTeEMaTU3alMI 3HAHUHU 110
teme "Kunemaruka"

O000mieHNe 1
cUcTeMaTU3alusg 3HaHUU 110
teme "Kunemaruka"

O06001eHe 1
CHUCTEMaTH3alMsl 3HAHUHN 10
teme " IluHamuka"

O06o061enne u
CUCTEMAaTU3alus 3HAHUHU 110
teme "Craruka TBEpAOro Tena”

O06o0061IcHuE U
CHCTEMAaTH3allMs 3HAHHH 110
TeMe "3aKOHbl COXpaHEHUSI B
MexaHuke"

O0600mmenue u
cUCTeMaTH3aIus 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOM
teopun"

O0001menue u
cUucTeMaTu3alusg 3HaHUU 110
teme "Tepmonunamuka.
TennoBele MalTUHLT"

bubnamoreka [IOK

https://m.edsoo.ru/b032fc
4b

bu6muoreka [IOK
https://m.edsoo.ru/4e31b5
07

bubaunoreka I[IOK
https://m 2 fi
5

bub6moreka [IOK
https://m.edsoo.ru/3cca48
2e

bu6muoreka [IOK

https://m.edsoo.ru/32a4d1
a0

bu6muoreka [IOK

https://m.edsoo.ru/ed440c
a8

bubaunoreka I[IOK

https://m.edsoo.ru/c63f7c
10


https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10

156

157

158

159

160

O000mieHne 1
cUcTeMaTU3alus 3HaHUU 110

TeMme "ArperaTHble COCTOSTHUSA

BeniecTBa. PazoBbie
nepexop!"”

O0001IeHEe 1
CHCTeMaTH3alysl 3HAHUI 110
Teme "Dnexkrpuueckoe mnose”

O06001IeHe 1
CUCTEeMaTHu3allus 3HAaHUU 110
teMe "llocTosHHBIN
ANEKTPUYECKUN TOK"

O0001IeHEe 1
CUCTEMAaTU3aLUs 3HAHUHU 110
Tteme "TOoKHM B pa3InyHbIX
cpenax"

O06006111EHE U
CHUCTEMATU3alMs 3HAHUH I10
teMe "MaruutHoe noie"

bubaunoreka I[IOK
https://m 1
bl

bubaunoreka [IOK

https://m.edsoo.ru/3bf0def
9

bubaunoreka I[IOK

https://m.edsoo.ru/71453¢
eb

bubmoreka [IOK

https://m.edsoo.ru/3d4007
Ta

bubmuoreka [IOK

https://m.edsoo.1u/3b4c06
ae


https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae

161

162

163

164

165

PesepBubIii ypok. O6006meHe
U CHUCTEeMaTHu3alus 3HaHUu# 10
TeMme "DeKTpoMarHuTHast
UHIyKIUS"

PesepBHeIil ypok. O000ICHHE
M CHCTEMAaTHU3alis 3HAHUH 110
TeMe "MexaHU4YeCKHE
KojeOaHusa"

PesepBHrlil ypok. O600mIeHMe
Y CHUCTEeMaTHu3allus 3HaHU# 10
Teme "DIeKTpOMarHuTHbIE
kosneOaHus"

PesepBubIil ypok. O60061eHIE
M CUCTEMAaTH3alMs 3HAHUH I10
TeMe "MexaHudecKue 1
AJIEKTPOMArHUTHBIE BOJHBI"

PesepBHeIil ypok. O600IICHHE
Y CUCTEMAaTHU3allvs 3HaHUH TI0
teme "OnTuka"

bubaunoreka I[IOK
https://m 22
48

bu6muoreka [IOK

https://m.edsoo.ru/d6310b
fd

bub6moreka [IOK
https://m.edsoo.ru/5e2bb8
3d

bubaunoreka [IOK
https://m 2
dd

bu6muoreka [IOK

https://m.edsoo.ru/52ad16
03


https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603

166

167

168

169

170

PesepBubIil ypok. O600611eHIE
M cUCTEMaTHU3alus 3HaHUH 110
teme "Ocuosel CTO"

PesepBHrlit ypok. O6o01IeHHEe
U cHCTeMaTu3aIys 3HaHUH 110
TEMe
"KopryckynsipHO-BOJIHOBOM
nyanu3m"

PesepBHbIil ypok. O600mIeHIE
Y CHUCTEeMaTHu3allus 3HaHU# 10
teMe "®u3uka aroma"

PesepBHeIil ypok. O600IICHHE
U cucreMmaru3sanus 3HAHUH 110
teme "®duznka aTOMHOTO sApa
Y 3JIEMEHTapHBIX YaCTHIL"

PesepBHrlil ypok. O600mIeHHE
Y CHCTEMaTU3aIsl 3HaHUH 110
TeMe " DJIEeMEHTHI
acTpopuzuxu”

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

170

16

bu6muoreka [IOK
https://m.edsoo.ru/5beclc
65

bub6moreka [IOK

https://m.edsoo.ru/f7¢59d
38

bubanoreka I[IOK

https://m.edsoo.ru/1f5116
54

bubaunoreka [IOK

https://m.eds00.ru/905¢5¢
e0

bub6moreka [IOK

https://m.edsoo.ru/2bffb9
4c


https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMOBI

10 KVIACC

Kon nposepsiemoro
pe3yabrara

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble MpeIMeTHBIE Pe3yJabTaThl 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeJIbHOI MPOrpaMMBbI CPETHEro 00111ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha HpUMEpPax posib U MECTO (PU3MKK B (POPMHUPOBAHUU
COBPEMEHHOM HAayYHOW KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOMN NEATEIILHOCTH JIIOAEH

VY4uTeIBaTh TpaHULBl NPUMEHEHUS HW3YyUEHHbIX (U3HMUECKUX MOAEIeH:
MarepuaibHas TOYKa, MHEepLHalbHas cUcTeMa oTcuéra, aOCOIIOTHO TBEpPAOE
TEJI0, WJCAIBHBIN Ia3; MOAEIU CTPOEHUsS ra3oB, )KUIKOCTEH U TBEPABIX TEl,
TOYEUHBIH NEKTPUUYECKU 3aps — P pelieHNH (PU3NIECKUX 3aad

PacnioznaBath (usndeckue siBaeHUs (MPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHHSI BELIECTBA
U 3JEKTPOAMHAMHUKHU: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJIHOE MaJeHHe Tell, JBM)KEHHE MO0 OKPYKHOCTH, MHEPLHUS,
B3auMojeiicteue Tten; aud¢y3us, OpOyHOBCKOE JABHXKEHHME, CTPOCHHUE
KHUIKOCTEH W TBEPABIX TeJ, HM3MEHEHHEe o0béMa Tel NpU HarpeBaHUU
(oxJaXk/IeHUN), TEIJIOBOE paBHOBECHE, HCIIapEHHE, KOHJEHCAlVsl, TUIaBJIeHHE,
KpUCTAJNIN3allks, KUIEHUE, BJIAXXHOCTh BO3JyXa, MOBBIIICHUE JIaBICHUS Ta3a
P €ro HarpeBaHUU B 3aKPHITOM COCYyA€, CBS3b MEXAYy IapaMeTpamu
COCTOSHUSI Ta3a B H30Mpolieccax; 3MIEKTpU3alMsd Tell, B3aUMOACHCTBUE
3apsi0B

OnwuceiBaTh MEXaHUYECKOE ABIDKEHHE, WCTONB3Ys (U3UYECKHE BEITHMYUHBL:
KOOpJMHATa, MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, cuia,
UMITyJIbC ~ TeJla, KUHETHYecKass JHEeprusi, IOTCHLUaJbHAs dSHEprus,
MexaHHueckas pabora, MEXaHHYECKasi MOILIHOCTb; IIPU ONMUCAHUU NPABUIIBHO
TPAKTOBATh (PM3NYECKUI CMBICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAYEHUS U
€IMHUIIBI, HaXoAWThb (OPMYJbl, CBSA3BIBAIOIIME JAHHYIO (U3UUECKYIO
BEJIMYUHY C JPYTUMH BETMUNHAMU

OnuceiBaTh H3y4YECHHbIE TEIUIOBbIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHUS,
UCHONb3ysl (U3NYECKHE BEIMYMHBI: JIABICHUE ra3a, TeMIIepaTypa, CpenHss
KHUHETUYECKas JHEPrus Xa0THYECKOTO JIBUKCHHUS MOJIEKYI,
CPEIHEKBAJPaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Trasza, KOAPPHUIMEHT IMOJE3HOTO MAECUCTBUS TEIIOBOTO
JIBUraTess; NpU ONUCAHUM IPABUIBHO TPAKTOBaTh (DU3MYECKUI CMBICI
UCTIONB3YeMbIX BEIMYHH, UX 0003HAYCHHUS W €AMHUIIBI, HAXOAUTH (hOPMYIIBL,
CBSI3BIBAIOIIHE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTHMHU BEIIUIHHAM



10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

OrnuchIBaTh U3yUYEHHBIE JIEKTPUUYECKHE CBOMCTBA BELIECTBA U ANEKTPUUECKUE
SIBJICHUST (TIPOIIECChl), MCHONB3Yysl (DU3NYECKHE BEIUMYMHBL SICKTPUUECCKUMA
3apsl, 3JEKTPUYECKOE Toje, HaNpsKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTb
MOTEHITMAJIOB; MPU ONMUCAHUM NPABWIHHO TPAKTOBATh (DM3MYECKUNA CMBICI
WCIIONIb3YEMbIX BEJIMYUH, MX 0003HAYEHMS U €TUHUIIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAMHU

aHATM3UPOBATh (HYM3MUECKHUE TPOIECCHl U SBJICHHS, WUCIONB3YS (PU3NICCKUE
3aKOHBl W TPUHIMIBL 3akOH BcemMupHoro tsirotenus, [, II u III 3akonHsbI
HpbroroHa, 3akOH COXpaHEHUS MEXaHWYECKOW HSHEPruH, 3aKOH COXPaHEHHUS
AMIYJIbCa, TMPUHIMUI  CYNEPHO3UIMU  CWJI, MPUHLUMI  PaBHOINPABUS
WHEPIMAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO
CTPOEHUSI BEIIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEHEH KHHETUUECKON YHEPTUHU
TEIUIOBOTO JIBMKEHUSI MOJIEKYN C a0COJIOTHOW TeMIlepaTypou, MepBblid 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHMS AJIEKTPUUECKOro 3apsiaa, 3akoH KynoHa;
IIPH ATOM pa3iNdaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
BBIPaXEHHE U yCIIOBUS (TPAHULIBI, 00JaCTH) IPUMEHUMOCTH

OOBSICHAT, OCHOBHBIC TNPHHIMIBI  JACHCTBUSA MAalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOUCTB; Pa3inyaTh YCIOBUS UX 0€30MaCHOTO HCIOIb30BAHUS
B IIOBCEIHEBHOMU KU3HU

BBINONHATE  3KCIIEPUMEHTHI IO HCCICIOBaHUIO (DU3MYECKUX SIBICHUHA H
MPOIIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; MPU 3TOM
dbopmynupoBarh mpodieMy (3amady) M TUIOTE3y y4eOHOro 3KCIIepUMEHTa,
coOupaTh yCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYIOBaHHUS, MPOBOAUTH OMBIT U
(hopMyIHpPOBaTH BHIBOJIBI

OCymeCTBJ'IHTI) IpsAMBIC U KOCBECHHBIC U3MCPCHUA CbI/ISI/I'—IeCKI/IX BCJIIMYMH, ITPU
9TOM BI)I6I/IpaTB ONTHUMAJIBHEIN CIIOCO0 HU3MCPEHUA U UCIIOJIB30BaTh U3BCCTHBIC
MCTOAbI OIICHKH HOFpCHIHOCTCfI I/ISMCPGHI/Iﬁ

HccrnenoBarh  3aBUCUMOCTH  MEXIY  (DU3MYECKUMH  BEIWYMHAMH  C
HCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN; IIPU 3TOM KOHCTPYUPOBATH yCTAHOBKY,
(uKcHUpoBaTh PE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIUYHH B
BUJIe TaOnuIl U rpadKOB, JIENaTh BBIBOABI IO Pe3yIbTaTaM HCCIeI0BaHUS

Cobmonats mpaBmiia 6€30MacHOTO TpyAa MPHU MPOBEIEHUHM WCCIEAOBAHHNA B
paMKax Y4eOHOTO 3KCIEpUMEHTa, y4eOHO-HCCIIEN0BATENbCKON U MPOCKTHON
NESTeIBbHOCTH €  HCIOJNB30BAHWEM  HM3MEPHUTEIBHBIX  YCTPOWCTB U
n1abopaTopHOro 000pyAOBaHUS

Pemare pacu€tHple 3amaun ¢ SBHO 3aJaHHON (DU3MUECKON MOAENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAIHM3a YCJIOBHS
3a/laud BBIOMPATh (HU3MUECKYIO MOJEIh, BBIICIATh (PU3MUECKHE BEIIMYUHBI U
(dhopMybl, He0OX0oUMBIC ISl €€ PeIIeHUs, TPOBOAUTH PACUETHI U OLICHUBATH
pearbHOCTD MOIYYEHHOTO 3HAUYCHUS (PU3NUYECKON BETUUHHBI



10.14

10.15

10.16

10.17

10.18

11 KUIACC

Kox
NPOBePsSIEMOro
pe3yJabrara

11.1

11.2

11.3

Pemare kadecTBEHHBIC 33/1a4M: BBICTPAMBATH JIOTUYCCKUA HEMPOTUBOPECUUBYIO
I[EMOYKY PACCYKICHHUIA C OMOPON Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(buzmveckue sIBICHUS

Hcnonp3oBarh OpU  peuleHuH  y4deOHbIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJIOTMHM AN TOHMCKa,  CTPYKTypUpPOBaHMA,
UHTEpOpETallMM W  TOpPEACTaBICHUsS y4yeOHOM M HAy4YHO-TIOMYJSPHOM
nH(popMalMy, TMOJYYEHHOM W3 pas3IMYHbIX MCTOYHUKOB; KPUTHUUYECKU
aHAJIM3UPOBATh MOITY4aeMy0 HH(OPMALIUIO

[IpuBoaUTH MpUMEPHI BKIIAZa POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPY)KAIOIIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUN

Hcnonp3oBaTh TeopeTHueckue 3HaHUs MO (GU3UKE B MOBCEAHEBHOM KU3HU [T
oOecrieueHrs 0€30MacHOCTU MpHU OOpalleHuu ¢ TpUudopaMu U TEXHUUECKUMU
yCTpOICTBaMH, Ui  COXpPAHEHHUS 3I0pOBbS U  COONIOACHHS  HOPM
3KOJIOTMUECKOTO OBEACHUS B OKPYXKAIOLLEH cpeie

PaGorarr B Trpymnme ¢ BBIMOJHEHUEM pPaA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy IpyMIbl, PAlMOHAIBHO pPACIpPENEATh O00SI3aHHOCTU M

INIaHUPOBaTh JACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUsaX, aACKBATHO
OLCHUBATh BKJIAJ  KAXKAOTO H3  YYACTHHUKOB TIPYIIIIbI B  PCHICHUC

paccmarpuBaeMoi mpooIeMBbI

IIpoBepsiemble MpeIMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBarTe/ibHOI MPOrpPaMMbI CpPeIHero 0011ero 00pa3oBaHus

JleMOHCTpHUpPOBaTh Ha MpPUMEpax poib U MecTo (GU3UKH B (HOPMHPOBAHUH
COBPEMEHHOH Hay4YHOW KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOW TEXHHKU U
TEXHOJIOTHH, B IPAKTHYECKOH JAEATEILHOCTH JFOACH, IEJIOCTHOCTh M €IMHCTBO
¢du3nuecKoil KapTUHBI MUpA

Y4uThIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHbIX (U3NYECKUX MOjeseil:
TOYEUHBIN AIEKTPUUECKUM 3apsf, AACpHAas MOACIb aTOMa, HyKJIOHHAs MOJIENb
aTOMHOTO siipa MpH pelieHNH PU3NYeCKuX 3aad

PacniozHaBarh (usnueckue siBieHus (mpouecchl) U OObSACHATh UX HA OCHOBE
3aKOHOB  JJIEKTPOJAMHAMMKM M  KBAaHTOBOM  (PM3HMKH:  3JIeKTpHYECKas
IIPOBOJUMOCTB, TEILUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUSA TOKA,
B3aUMOJICHCTBUE MAarHuUTOB, IEKTPOMAarHUTHas HMHAYKIMS, JEHCTBHE
MarHuTHOTO IIOJII Ha IPOBOJHUK C TOKOM M JBWXKYIIMKCS 3apsi,
AIIEKTPOMArHUTHbIE KOJeOaHUS U BOJIHBI, MPSIMOJIMHEHHOE paclpoCcTpaHeHHe



11.4

11.5

11.6

11.7

11.8

11.9

CBETa, OTpa)XCHUE, TperomiieHue, uHTepdepeHuus, audpakmus u
MOJSIpU3aliisl  CBETAa, JHCIEPCHs CBETa, (POTOAIEKTPUUYECKUH AP heKT
(dpotorddexT), cBeTOBOE HaBICHHE, BOZHMKHOBEHWE JIMHEHYATOTO CIEKTpa
aroMa BOJIOpOJIa, €CTECTBEHHAsI M HCKYCCTBEHHAs PaJIMOAKTUBHOCTh

OnuceiBaTh U3yYEHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKHUE, MArHHUTHEIE,
ONTUYECKHE, DJJIEKTPUYECKYI0 IPOBOAMMOCTb  DPA3NIMYHBIX  Cpel) W
SJICKTPOMAIrHUTHBIC ABJICHUA (HpOHGCCBI), HCIOJIb3YH (1)I/I3I/I‘-IGCKI/IG BCIIMYHNHBI:
DNEKTPUYECKUI  3apsiA, CHia  TOKa, DIEKTPUYECKOe  HaNpsHKeHHE,
ANIEKTPUUECKOE COMPOTUBIIEHHE, pa3HOCTh noTeHnuanos, JJIC, pabora Toka,
WHIYKIUST MarHATHOTO TOJIS, cuia Amriepa, cwia JlopeHna, HHIYKTUBHOCTh
KaTYIIIKH, YHEPTHS AIEKTPHUECKOTO M MarHUTHOTO TOJICH, MEePHO U YacToTa
KojieOaHMii B KOJIEOATeIbHOM KOHTYpE, 3apsiji MW CHJIA TOKa B IPOLECCE
TapMOHMYECKHUX DIIEKTPOMArHUTHBIX KoleOaHwii, (DOKyCHOE paccTOosHHE H
ONTUYECKAas CHJIa JMH3bI; IPU ONMMCAaHUU MPABUIBHO TPAKTOBATh (pU3HUeCKUit
CMBICJI HCHOJB3YCMbIX BCJIWYHH, HX 0603H21‘-I€HI/I$I U CAWHUIIBI; YKa3bIBaATb
dopMyibl, CBS3BIBAIOIIME JaHHYIO (QU3NYCCKYI0 BEIHYHUHY C JPYTHMH
BCIIMYNHAMU

OnucelBaTh M3Y4YCHHbIE KBAaHTOBBIE SIBICHHUS UM IIPOLECCHI, HCIONb3Ys
¢u3nuecKkre BEIMYMHBI: CKOPOCTh AIIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI U
4acTOTa CBETa, SHEPTUs U UMIYIbC (POTOHA, NEPUOA MOIypacHaga, SHEPrus
CBSI3W ATOMHBIX SJep; NMPH ONMHCAHUHM MPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W €IUHUIIbI, yKa3bIBaTh
dbopMynbl, CBS3bIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIUYUHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaUeHHE (PU3NYECKOI BETMUMHBI

AHanu3upoBaTh (pU3MYECKUE MPOLECCHl U SIBICHUS, UCIONb3Ys (PU3UUECKHE
3aKOHBl W NpUHLUOBL 3akoH OMa, 3aKoHBI IOCJIEOBATENBHOIO U
MapaJUIEJIbHOTO COEIUHEHUs ITPOBOAHUKOB, 3akOH JIkoyns — JleHna, 3akoH
AIIEKTPOMAarHUTHON MHIYKIUH, 3aKOH MPSIMOJMHEWHOTO pacHpoCTpaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI NPEIOMIICHHS CBETa, YPABHECHHE
OnHITeiHa a8 QoTorddexra, 3aKOH COXpPaHEHUS HHEPIUH, 3aKOH
COXPAaHEHUsl MMIIYJbCA, 3aKOH COXPAaHEHUS JJIEKTPUYECKOrO 3apsja, 3aKOH
COXPaHEHHUsT MacCOBOIO 4YHMCIA, MOCTyaarbl bopa, 3akOH paguoaKTHBHOIO
pacraza; TpU 3TOM pa3inyarbh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTu4ecKoe BRIPAXKECHUE U YCIOBHA (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

OHpeI[eJ'IHTB HaIpaBJICHUC BCKTOPA MHAYKIWKU MAIHUTHOI'O ITOJIA ITPOBOAHHKA
C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

CtpouTh U ONUCHIBaTH H300pak€HUE, CO37aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOW JIMH30M1

BBINOTHATE 3KCHEPUMEHTHI IO HCCIEOBAaHUIO (PU3MYECKUX SBICHUU H
MPOLIECCOB C UCMOIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUil; MPHU 3TOM
dbopmynupoBarhk mpobiemy (3agady) W TUIOTE3Y YYEOHOTrO SKCIIEPHUMEHTA,



11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

coOuparh yCTaHOBKY W3 MPEIIOKEHHOTO 000PYIOBaHHUS, MPOBOAMUTH OIBIT H
(bopMyIIUpPOBATH BHIBOIBI

OCYH_[CCTBHHTL NpsAMBIC U KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘-ICCKI/IX BCIIMYHH, IIpU
9TOM BBI6I/IpaTb ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC
METOAbI OLICHKHN HOFpCHJHOCTCﬁ I/ISMepCHI/Iﬁ

HccnenoBars 3aBUCUMOCTH (PU3UUYECKUX BEJIMUMH C UCTIOJIB30BAHUEM TIPSIMBIX
M3MEPEHHI; TIPU STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJbTATHI
MOJyYE€HHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJE TAONIUI U TpauKOB,
JIeNaTh BBIBOABI MO Pe3ybTaTaM HCCIeI0BaHUS

CoOmronath mpaBuia 0€30MacHOrO TpyJda MPU MPOBEIACHUH HCCICIOBAHUMN B
paMKax y4eOHOTO SKCHEpUMEHTa, Y4eOHO-MCCIIETOBATENbCKOW U TMPOEKTHOM
NESITETPHOCTH € WCIOJIb30BAaHMEM  M3MEPHUTEIBHBIX  YCTPOWCTB U
J1a00paTOPHOTO 00OPYIOBAHUS

Pematp pacu€rHbple 3a7aud C SBHO 3aJaHHOH (HU3UUECKOW MOIEIBIO,
HCIIOJIb3YH (1)I/I3I/I‘ICCKI/I€ 3aKOHBI W IMPUHIMUIIBI; HA OCHOBC aHaIM3a YCJIOBUSA
3ada4u BI)I6I/IpaTB (I)I/ISI/ILIGCKYIO MOACIb, BBIACIATH (1)I/ISI/I'~I€CKI/IG BEJINYHNHBI U
(dbopMyiibl, HEOOX0oUMBIE 11 €€ PELIeHUs], IPOBOJUTh PAacu€Thl U OLIEHUBATh
pealbHOCTh IOTY4YEHHOTO 3HaYeHUs (PU3UYECKOI BETMUMHBI

Permare kauecTBEHHBIE 3aJ/1a4d: BBICTPAMBATH JIOTUYECKH HETIPOTHBOPCUHBYIO
[ETIOYKY PACCYKICHHUIA C OMOPON Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYEeCKUE SIBICHUS

Hcnonb3oBarsb npu pemieHMM ~ y4eOHBIX  3aJad  COBpPEMEHHbIE
MHPOPMALIMOHHBIE  TEXHOJIOTMHM s TOHMCKAa,  CTPYKTypUPOBaHHMS,
UHTEpIpETAllMM M NPEACTaBICHUS y4eOHOM M Hay4HO-NOIYJISIPHOMN
UHPOpPMAIIUM, TOJTYYCHHOW W3 PpaA3IMYHBIX HCTOUYHUKOB;, KPUTHYECKU
aHAJIM3UPOBATh MOITY4aeMY0 HH(OPMALIHIO

OOBSICHATH NPUHLMUIBI JEUCTBUS MAaIIUH, NPUOOPOB U TEXHHUUYECKHX
YCTPOMCTB; pa3nuyarh yCIOBUS MX 0OE30MaCHOTO HCIIONb30BaHUS B
HOBCEIHEBHON KU3HU

[TpuBoaUTH pUMEPHI BKJIAZa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOIIEro MUpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHI

Hcnonp3oBars TCOPCTUUCCKUC 3HAHUA T10 (1)I/I3I/IK€ B HOBCGI[HGBHOI\/’I JKU3HU OJI1
oOecrieueHrs 0e30macHOCTU MpHU oOpallleHuu ¢ mpudopaMu U TEXHUYECKUMU
yCTpoiicTBaMM, JUIi  COXpPaHEHUS 37A0pOBbS M COOMIONCHUS  HOPM
HKOJIOTHYECKOTO TTOBECHHUS B OKPYIKAIOIIEH cpene

PaGorare B rpynme C BBIIOJHEHHEM PA3IUYHBIX COLHMAJIBHBIX PpOJIEH,
IUIAHUPOBATh paboTy TPYMIIbl, PAllMOHAIBHO PACHpPEAENsATh O00S3aHHOCTH U
IUIAHUPOBATh  JIEATEIIBHOCTh B HECTAHJAPTHBIX CHUTyalusX, aJeKBaTHO



OLCHHUBATH BKJIaJ KaXaoro nu3 Y4aCTHHUKOB IpyIMIIbI B peuicHuc
paccMaTpuBaeMoil mpoo6IeMbl



ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox
pasnena

2.1

Kon nposepsiemoro
3JIeMEHTAa

Hp OBEpPAEMbIC 3JIEMEHTHI COACPRKAHUA

OU3NKA 1 METOIbI HAYYHOTI'O ITO3HAHM A

1.1

1.2

2.1.1

2.1.5

®usuka — Hayka o npupone. Hayunble MeTOAbI MO3HAHUSA
OKpY Karolero mupa. Poiib skcriepuMeHTa 1 TEOpHH B IpoLecce
MO3HAHUS MPUPOABI. DKCIEPUMEHT B (hU3HKE

MopnenupoBanue (U3NUECKUX SABICHUNA U TporeccoB. Hayunsle
runore3pl.  @PuU3NyYecKUe 3aKOHBI U TEOpUU. [paHuUIbI
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.
Ponp 1 MecTo Gu3uku B pOpMUPOBAHUN COBPEMEHHON Hay4YHOM
KapTUHBI MUPA, B TPAKTUYECKOUN JEATEIbHOCTH JIFONICH
MEXAHUKA

KMHEMATHKA
Mexannueckoe nBHkeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOTO
nBuxeHus. Cucrema orcuéra. TpaekTopust
[lepemerienne, CKOpOCTb (CPEdHssl CKOPOCTb, MTHOBEHHAas
CKOPOCTh) M YCKOpEHHE MaTepuaibHON TOUKH, UX NMPOEKLUU Ha
OCH CHCTeMBbI KoOpAHHAT. CII0)KEHUE TIEPEMELICHUN U CII0KEHUE
CKOpOCTEHN
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIIMHEWMHOE ABUKECHUE.
I'paduky 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH
Y TIEpEMELICHNS] MaTEPUAIbHOU TOYKU OT BPEMEHU

CBobOoaHOe TasicHne. YCKOpeHHe CBOOOTHOTO MaACHHUS

KpuBonuneitnoe NBIDKCHUE. PaBHoMepHOE IBIDKCHUE
MaTepUAIIbHOM TOYKM MO OKPYXKHOCTH. YIIOBasi CKOPOCTb,
JIMHEHHAsA CKOpPOCTb. [lepuon u 4acToTa.

LlenTpOoCTpEMUTEIBHOE YCKOPEHUE

TexHu4ecknue yCTpPOMCTBA: CIUIOMETP, JBUKEHUE CHAPSAJIOB,
LENHbIE U PEMEHHBIE Mepeiaun

[IpakTnueckue paboThl. M3MepeHHe MIHOBEHHOM CKOpPOCTH.
HccnenoBanre COOTHOIIEHUS MEXIy HYTAMH, MPOHIEHHBIMU
TEJIOM 3a TOCJEeNI0BaTeNIbHbIE pPaBHbIE MPOMEXYTKH BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIJKEHHUU C HayaJlbHOW CKOPOCTHIO,
paBHOM Hymo. HM3ydyeHue JBHXKEHMSI IIapuKa B BSI3KOM
KUAKocTH.  M3ydeHwe  ABWKEHUA ~ Tena,  OpOIIEHHOTO
TOPU30HTAIILHO



2.2
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2.2.1

222
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2.2.6

2.2.7

2.2.8

229

2.2.10

23.1

232
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235

2.3.6

2.3.7

JTMHAMUKA

[Tpunnun orHocuTenbHOCTH ['anmunes. [lepBriit 3akoH HeroToHa.
HuepunanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpyHuun cynepnosunuu cui

Bropoit 3akon HplooToHa g MarepuadbHOM TOYKH B
uHepuuanpHOii cucreme orcu€éta (MCO). Tperuit 3akoH
HbroToHa 1151 MaTepuanbHbIX TOUEK

3akoH BcemupHoro TaroteHus. Cuna TsokectH. IlepBas
KOCMHU4ecKas CKopocTh. Bec Tena

Cuna ynpyroctu. 3akoH I'yka

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHHs CKOJIbKEHUS U CUJjia
TpeHust nokos. Kosdduuument tpenus. Cuna cOnmpoTHBICHUS
U JIBUKEHHUU TeJa B KUAKOCTH WU Ta3e

IloctynarenbHOe M BpalaTEIbHOE JBMXKEHHE a0COJIIOTHO
TBEPIOIO Tela

MoOMEHT CuiIbl OTHOCUTEIBHO OCH BpameHus. Ilnedo cuibl.
VYcnoBus paBHOBecus TBEpaoro tena B MCO

Texunueckue YCTpOMCTBA: MONIIHITHUKH, JIBIDKECHHE
HCKYCCTBEHHBIX CITYyTHUKOB

[Ipaktuyeckue paboTel. M3ydeHue IBMKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH TION JCHCTBHEM HECKOJIBKHUX CHIL
HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIONINX B
nepOopMHUPYEMOH MPYKUHE B PE3UNHOBOM 00pasiie, OT BETUUHNHBI
ux nepopmanuu. MccienoBanue yciaoBuil paBHOBeCHS TBEPIOTO
Tela, UMEIOIIETO OCh BPAIlCHUS

3AKOHbI COXPAHEHHMA B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MaTCPHAJIbHBIX TOUCK.
I/IMHyJIBC CUJIbl U USMCHCHUC UMITYJIbCA TCJIa

3akoH coxpanenus umiyibca B MCO. PeakTuBHOE ABMXKEHUE
Pabota cumbl
MOIIHOCTh CHJIBI

Kunernueckas SHEPIUsa MaTepHaHBHOﬁ TOYKH. TeopeMao
KAHETHYSCKOU SHEpIruun

[TorenumnanbHast »Heprus. IloreHuumanbHas 3HEPrust ynpyro
ne(popMHUpOBaHHON MpyKuHBL. [loTeHUManbHas SHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

[loreHunanpHble W HenmoTeHUUalbHblE CHIbL. CBA3b padOTHI
HENOTEHIMAIbHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW 3HEepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPTUU
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3.2

2.3.8

239

2.3.10

3.1.10

3.2.1

322

3.23

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHU4ecKre yCTpOWCTBA: JIBHKEHHE PAKET, BOAOMET, KOIEep,
NPY>KUHHBII MHCTONET

[Ipaktudyeckue paboThl. M3ydeHue CBS3M CKOPOCTEH Tel Ipu
HeynpyroM ypape. McciaenoBanue cBs3HM paOOTBI CHJIBL C
U3MEHEHUEM MEXaHMYECKOW YHEPTHUHU Tema

MOJIEKVJIAAPHAS ®U3UKA 1 TEPMOJNHAMUKA
OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKO TEOPUU

OcCHOBHBIE TOJNOXKEHUS MOJEKYISIPHO-KUHETUUECKON TEOPHH.
BpoynoBckoe apmwxkenue. duddysus. Xapakrep ABMKEHHS U
B3aUMOJICHCTBHS YAaCTHI] BEIIECTBA

Mopnenu CTpO€HHsI Ta30B, XKUAKOCTEHM M TBEPABIX Tel U
00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX MOJesen
Macca wmonekyn. KomuuectBo  BemectBa. [locTostHHas
ABoraapo

TemnoBoe pasHoBecue. Temneparypa u e€ usmepenue. lllkana
teMiieparyp Llenscus

Mozenn HIEeaIbLHOTO raza. OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHUECKON TEOPUH UICATIbHOTO Ta3a
AOcoloTHas TeMIieparypa Kak Mepa CpelHed KUHETHYeCKOU
SHEPTUHU TEIJIOBOIO JIBUKEHU yacTul ra3a. [llkana remneparyp
KenbBuna

VpaBuenue Knaneiipona — Menaeneena. 3akoH JlanbToHa
['a3oBble 3akoHbl. M3ompomeccel B HACAIBHOM Tas3e ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: H30TEPMaA, H30X0pa,
n3zobapa

TexHUYecKre yCTPOHUCTBA: TEPMOMETP, OapOMETP

[TpakTrueckue padotel. 3MepeHue Macchl Bo3ayXa B KJIaCCHON
koMHaTe. MccnenoBaHue 3aBUCMMOCTH MEXIYy IapameTpaMu
COCTOSIHMSI pa3peKEHHOI0 Tra3a

OCHOBbBI TEPMOJIMHAMUKHA
TepmoauHamMuyeckas cucrema. BuyTpennss SHEprus
TEPMOIUHAMUYECKON CUCTEMBI M CTIOCOOBI €€ N3MEHEHUS

KomnuectBo Temmotel W paborta. BHyTpeHHsIT SHeprus
OJTHOATOMHOTO HJ€aTbHOTO Ta3a

Bungel  temnonepenaum: TEIUIONPOBOAHOCTh,  KOHBEKLIHUS,
uznydyeHue. TemnoéMKocTh Tena. YAelbHas TeIoEMKOCTh
BeniecTBa. Pacy€r konuyecTBa TEMIOTHI MIPH TEIJIoNepeiade



3.3

4.1

324

3.25

3.2.6

3.2.7

3.2.8

IlepBblit 3ak0H TepMOAMHAMUKHU. [IprMeHEeHHE TEPBOTO 3aKOHA
TE€PMOJMHAMUKH K M30IPOLIECCaM. I'padmueckas
MHTepIpeTanus paboThl ra3a

Tennosble MamuHbl. [IpUHIMINBI 1EHCTBUS TEIUIOBBIX MAIlMH.
[Ipeobpa3oBanusi ~ »HEprMM B TEIUIOBBIX  MalllMHAaX.
Koaddunuent nmonesnoro aeiicteus (nanee — KIIJ[) termoBoit
Mammsbl. ukn Kapuo u ero KITJ]

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMoCTh mpoIeccoB B
npupose. TensoBble ABUraTreiad. DKOJIOTHYECKHE MpOOIeMBbl
TEIUIOPHEPTETUKHU

TexHuueckue ycTpoilcTBa: OBUTaTelb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOJWIBHUK, KOHIUIIUOHEP

[Ipaktuyeckue padotel. M3mepenue yaenbHON TeMI0EMKOCTH

AT'PET'ATHBIE COCTOSHUMA BEHIECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

332

3.33

334

3.3.5

3.3.6

3.3.7

4.1.1

4.1.2
4.13
4.14

[MapoobpazoBanne u KoHAeHcarus. lcmapeHne W KHUIICHUE.
VYnenbHas TEIUI0Ta napooOpa3oBaHHsl. 3aBUCUMOCTD
TEMIIEPATYPhl KUIIEHUS OT JJaBICHUS

AOconoTHasT ¥ OTHOCHTENbHAs  BJIQKHOCTh  BO3/AyXa.
Hacepiiennsiit nap

Teépnoe Teno. Kpucramimyeckue u amopdHble Tela.
AHUM30TpONIUSA CBOWMCTB KpHUCTAUIOB. JKHIKME KpUCTAJUIBI.
CoBpeMeHHbIE MaTepHaIb

[InaBneHure U KpucTaUIM3ANKA. YCIbHAs TEIJIOTa [UIABJICHHUS.
CyOnmumanus

YPaBHeHI/IC TEMI0BOro Oananca

TexHU4Yeckrue  yCTpOMCTBA: TUTPOMETP U IICHXPOMETP,
KaJIOPUMETD, TEXHOJIOTHH MIOJTyYEeHUS COBPEMEHHBIX
MaTepHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU

[Ipaxtuyeckue padotel. Mi3mepenue BIa)kHOCTH BO3yXa
SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

OnekTpu3amust  Tel. OJNeKTpudeckuid 3apsan. JlBa Buma
ANIEKTPUUYECKUX 3apsI0B

[IpoBOAHUKH, TUAIEKTPUKH U TTOIYIIPOBOJHUKU
3aKOH COXpPaHEHHUs HIEKTPUIECKOro 3apsiia
BsaumoneiictBue 3apsaaoB. 3akoH Kymona

OnekTpuyeckoe mnose. Hanpssk€HHOCTh 3IEKTPUYECKOro TOJIS.
[Tpunnun CYTIEPIO3UIIIH. Jlnauu HaANPsHKEHHOCTH
ANEKTPUYECKOTO MO



4.2

4.1.10

Pabora cun snexrpocraruueckoro nous. [lorenmnuan. PasHocTts
MIOTEHIIMAJIOB

[IpOBOOHUKHM M JUAJIEKTPUKU B IOCTOSHHOM 3JIEKTPUYECKOM
nosie. JAudneKrpuyeckast IpOHULIAaeMOCTh

OnexktpoémMkocTh. KonmeHcarop. IIeKTpOEMKOCTH IIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsyKEHHOTO KOHJIEHCATOpa
TexHu4yeckrue  yCTpPOMCTBA:  DJIEKTPOCKOI,  BIEKTPOMETD,
AIIEKTPOCTaTUYECKAs 3alIUTa, 3a3eMJICHHE SIIEKTPONpPUOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTEP

[TpakTrueckue  pabOTHI. N3mepenne  3M€KTPOEMKOCTH
KOHJIeHcaTropa

[IOCTOSHHBIN JIIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1

422

423

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

VYcroBusi CyIIeCTBOBAaHUS MOCTOSHHOTO 3JEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. IlocTosHHbBIN TOK

Hanpsokenue. 3akon OMa 715 yyacTka 1enu

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMNPOTHUBIICHHE
BEIECTBA

[TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COEAMHEHUE
MIPOBOJTHUKOB

Pabota snekrpuueckoro Toka. 3akon [[xoyns — Jlenna
MoOUIHOCTB ANIEKTPUUECKOTO TOKa

anekTpoaBuwkymas cuia (manee — O3JC) u BHyTpeHHee
CONPOTUBJIICHUE MCTOUYHMKA TOKa. 3akoH Oma g TMOJHOU
(3aMKHYTOM) 3nekTpudeckoi nenu. Koporkoe 3aMpikanme
DNeKTpOHHasi MPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD
CONPOTUBJICHUS METAJIJIOB oT TEMIIepaTyphl.
CBepXIpoBOIUMOCTD

ONeKTpUYEeCKuid TOK B Bakyyme. (CBOICTBAa 3JIEKTPOHHBIX
MyYKOB

[MomynpoBogauku. CoOCTBEHHAss U TIPUMECHAsI MPOBOANMOCTD
MOJyTIPOBOAHUKOB. CaoiicTBa p-n nepexosa.
[TonynpoBOAHUKOBBIE TPHUOOPHI

DNEKTPUYECKUII TOK B D3JIEKTPOJIUTAX. OJIEKTPOIUTHUECKAs
Juccoranus. JJIeKTPOIn3

OnekTpuyeckuid  TOK B razax. (CamoCTOSITeNbHBIH U
HECaMOCTOSITEIbHBII pasps. Paznuunsie THUIIBI
CaMOCTOSITENIBHOTO paspsiaa. Monnus. [Inazma



4.2.13

4.2.14

11 KUIACC

Kox

pasznena

4

43

Koanposepsiemoro

3JIEMEHTAa

TexHU4YecKkue yCTpOMCTBA: aMIEPMETP, BOJIBTMETP, PEOCTAT,
VUCTOYHUKHU TOKa,  DJIEKTPOHArpeBaTelibHble  MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP CONPOTUBIICHMUS,
BaKyyMHbI  JMON,  TEPMUCTOPBl U (POTOPE3UCTOPHI,
IIOJIyTIPOBOAHMUKOBBIM JUOJ, FaJIbBAHUKA

[MpakTuueckue paborhl. M3ydeHHE CMEMIaHHOTO COCAMHCHHUS
PE3UCTOPOB.

WN3mepenne OJIC ucTouyHMKA TOKAa M €ro BHYTPEHHETO
conpotuieHus. Habnoaenue snekrponusa

[IpoBepsieMble 31eMEHThI COIEP:KAHUS

DJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. QJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

43.2

433

4.3.4

4.3.5

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
4.3.11
4.3.12
4.3.13

ITocTossHHEIE MarHuThl. B3anMonelcTBrE MOCTOSIHHBIX MAarHUTOB

MaruutHoe mnose. Bexkrop marHuTtHOM uHAyKuuu. [IpuHiumn
Cyneprno3uuuy. JIuHun MarHutHOM uMHAYKUMU. KapruHa nuHUR
MAarHuTHOM UHAYKIMH MOJIS TOCTOSHHBIX MATHUTOB

MaruutHoe moJsie IpOBOJHMKA C TOKOM. KapTwHa nuHMH moss
JUIMHHOTO MPSIMOTO IIPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJIHMKA,  Karymkud ¢ TokoM. OmbIT  Opcrena.
B3anmMopneiicTBue IpOBOAHUKOB € TOKOM

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE

Cuna JlopeHua, e€ wMoaynp U HampasiieHue. JIBuxeHUe
3apsOKEHHOM YacTHIBl B OJJHOPOJAHOM MarHUTHOM mose. PaGora
cunel Jlopenua

SIBneHnE AIEKTPOMarHUTHON UHIyKIIUU
[ToTok BekTOpa MarHUTHOM MHIYKIIMH
O/1C nHayKuMU. 3aKOH IEKTPOMarHuTHOW nHAyKuuu Papanes

Buxpesoe anexrpuueckoe none. 9J{C MHAYKINU B IPOBOJIHUKE,
ABMXKYIIEMCS MMOCTYIIATCIIBHO B OJHOPOJAHOM MAarHuTHOM II0JIC

[IpaBuno Jlenua
NunykrtuBHOCTD. SABNeHNE camonuaykiuu. JC caMOMHIyKIIUN
DHeprusi MarHUTHOTO TOJISI KaTYLIKU C TOKOM

DNEKTPOMAarHUTHOE TI0JIe



5.1

5.2

4.3.14

4.3.15

TexHnueckue YCTpPOMCTBA: MIOCTOSIHHBIE MAarHuTHI,
3IEKTPOMArHUTHI, 3IEKTPOJABUTATEND, YCKOPUTENU
3JIEMEHTAPHBIX YACTHUII, HHAYKIWOHHAS NI€Yb

[TpakTrueckue paboThl. M3yueHHEe MarHUTHOTO TOJS KATYIIKH C
ToKOM. MccnenoBanue 1eMCTBUsI HOCTOSIHHOTO MarHuTa Ha pamMKy

¢ TokoM. MccnenoBanue sIBICHUS IIEKTPOMarHUTHOM MHYKIIUU

KOJIEBAHM A 1 BOJIHBI

MEXAHNWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.1.1

5.1.10

5.1.11

5.1.12

KonebarensHas cUCTEMA. CB0OOIHEIE KOJICOAaHUS.
I'apmonnyeckue konebanus. I[lepuon, wacroTa, aMmILIUTyaa M
¢aza konebanuit

[Ipy>knHHBII MasTHUK. MareMaTH4eCKU MasiTHUK

ypaBHeHI/IC TapMOHHUYCCKHUX Konebanuii. KuHemaTuueckoen
JAUHAMHUYCCKOC OITMCaHHEC K0JIeOaTeIbHOTO ABHKCHHUA

[IpeBparenue sHEPrUM MPU TAPMOHUIECKUX KojeOaHusX. CBs3b
aMIUIUTYAbl KOJeOaHWN HCXOAHOW BEIMYMHBI C aMIUIMTYAaMH
KoJiebaHui e€ CKOPOCTU U YCKOPEHUSs

Konebarenpupiii  koHTYp. CBOOOAHBIE  3IEKTPOMATHUTHBIC
KoJie0aHHUs B MJI€aJbHOM KoOJIeOaTelIbHOM KOHTYpe. AHaJorus
MEXKIYy MEXaHUYECKHMMH W JICKTPOMAarHUTHBIMH KOJICOAHUSIMHU.
®opmyna Tomcona

3aKOH COXpaHEHHsT DSHEPruM B UJACAJIBHOM KoJeOaTeIbHOM
KOHTYype

BeInyKICHHBIC MEXaHUYECKUE KOJIEOaHUA. Pesonanc.
PesonancHass kpuBas. BBIHYKJICHHBIE  3JIEKTPOMArHUTHBIC
KOJICOaHUSI.

Ilepemennsblil Tok. CHHycOUJAIbHBIN IEPEMEHHBIN TOK.

MonTHOCTh NEPEMCHHOT'O TOKaA. AMHJ’II/ITyI[HOC u ,HeﬁCTBYIOHlee
SHAQYCHUEC CUJIbI TOKA U HAIIPAKCHUA

Tpanchopmarop. IlpousBonctBo, mnepenaya U MoTpediIcHUE
ANEKTPUYECKOM  DHEPrUM.  DKOJOTHMYECKHE  PUCKU  TpHU
IIPOU3BOJICTBE ANEKTPUYECKOI SHEPIUH. Kynerypa
HCTIOJIb30BaHMsI AJIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HU

TexHuyeckue ycTpoucTBa: ceiicmorpad, 3MeKTPUISCKUA 3BOHOK,
JIMHUU JJIEKTpoIiepeaay

[Tpaktuueckue paboTsl. MccnenoBaHue 3aBUCUMOCTH MEpUoIa
MaJIbIX KoJIeOaHul rpy3a Ha HUTH OT JJIMHBI HUTH M MaccChl rpy3a.
HccnenoBanye MepeMEHHOIO TOKA B LIEMU U3 IOCIEN0BATEIIBHO
COEIMHEHHBIX KOHJICHCATOPa, KaTyIIKU U pe3UcTopa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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5.2.1

522

523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

53.5

5.3.6

5.3.7

5.3.8

Mexanuueckue BOJIHBI, YCIIOBUS pacrpocTpaHeHus. llepuon.
CKopoCTh pacnpoCTpaHeHMs] W JJMHA BOJHBL. [lomepeuHsie u
MIPOJIOJILHBIE BOJIHBI

Wutepdepeniys n audpaxiyst MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora Tona. TemOp
3ByKa
DneKTpoMarHuTHbIE BOJIHBI. YenoBust U3ITy4YCHUS

WIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHrtanus Bekropos E, B
U U B 2JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPETOMIICHUE,
noJIsIpy3aIus, nudpaxius, uHTepdepeHIus. CxkopocTb
AJIEKTPOMArHUTHBIX BOJH
xana 3JIEKTPOMATrHATHBIX BOJIH. [Ipumenenue
IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMIIBI  pagMoOCBA3M MW TeleBHACHUA. Pannonmokanus.
DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpesIbl
TexHHuYecKkrue  yCTpOMCTBA:  MY3bIKAJIbHBIE  MHCTPYMEHTHI,
YABTPA3BYKOBas AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap,
paaronpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus
OIITUKA

[IpsimonuHeHOE pacpOCTpaHEHUE CBETa B OJHOPOJHOU cpere.
JIyd cBera

OtpaxkeHne cBeTa. 3aKOHbI OTpaxkeHus cBera. [locTpoenue
M300paxKeHUI B IJIOCKOM 3epKalie

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIIOTHBIH
MI0KA3aTellb IPETOMIICHHS

[Tonnoe BHyTpeHHee oTpakeHue. I[IpenenbHBI yroj MOJHOTO
BHYTPEHHETO OTPaKeHUs

Hucnepcus ceeta. CloxHbIi cocTaB 6enoro ceeta. L{Bet

CoOuparoliie ¥ pacceuBalolluMe JHMH3bL. TOHKas JIMH3A.
@DOKyCHOE pAacCTOSHHE M ONTUYECKas CHUJa TOHKOM JIMH3BI.
[Toctpoenne wu300paxkeHUit B COOMPAIONIMX U PACCEUBAIOIIMX
nuH3ax. @opmyna TOHKOM JIMH3BL. YBEIMYEHHUE, [1aBAEMOE
JIMH301

Hpez[enbl IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITHUKH

WNutepdepennius cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUSA
HAOTIOEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTE€P(EpEHIIMOHHON
KapTHHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB



7.1

7.2

539

5.3.10

5.3.11

5.3.12

Hudpakmuss  cera. udpakuumonnas pemérka. YCIoBHe
HaOMIoIeHUS ITIaBHBIX MaKCUMYMOB npu NaJeHUN
MOHOXPOMAaTHYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEIIETKY
[Tonsspuzanus ceeta

TexHuueckue  yCTpOWCTBA:  OUKH, JIyma, (Qoroarnmapar,
MPOEKIIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OITHKA, TUPPAKLNOHHAS PEIIETKA, TOIIPOU

[Tpaktudeckue paboThl. M3MepeHue mokazaresst MpeIoMIICHUS.
HccnenoBanme CBOWCTB M300pakeHUi B NuH3ax. HaOmromeHnwue
JUCIIEPCUU CBETA

RJIIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTU

6.1

6.2

6.3

6.4

7.1.1

7.1.4
7.1.5

7.2.1

7.2.2

I'paHnLIBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTymarel
TEOPUH OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BAKyyM€, MPUHIUIT OTHOCUTEIIBHOCTH DUHIITEHHA

OTHOCHTECIHLHOCTD OJHOBPCMCHHOCTHU. 33M€I[JICHI/IG BpEMCHHU H
COKpalCHUC NJIMHBL

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHIIbI

CBs3p Macchl C SHEPrued M MMITYJbCOM CBOOOTHON YaCTHUIIBL.
OHeprus MoKosi CBOOOJHON YaCTUILIbI

KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOU OITTUKU

@®otonbl. @opmyna Ilnanka cBsi3u sHepruu (oToHa € e€ro
4acTOTON. DHEeprusi U UMITYJbC (JOTOHA

OtkpeiTne u wuccienoBanue (oroddpdexra. Ombiter  A.l.
CronetoBa. 3akoHbl poTOdPPeKTa

VYpaBuenue DitHmTeiHa 1 Gotorddexra. «KpacHas rpanuiay

dororddekra

JaBnenne cBera. Onwitel [1.H. JIeOeneBa
XUMHYECKOE IEUCTBUE CBETA

Texnuyeckne  ycTpoMCTBa: dbotosnemenT,  (HOTOAATUHK,
COJTHEYHasi OaTapesi, CBEeTOIHO

CTPOEHUE ATOMA
Monens aroma Tomcona. OneiTel Pesepdopaa nmo nccinenoBanuio
cTpoeHus aroma. [InanerapHast Mmozmens aroma
[Toctynarel bopa. M3nyuenue u moriomieHue (GOTOHOB TMpU
Iepexo/ie aroMa C OJHOIO YPOBHS DHEPrUM Ha JApyroi. Buasl
criekTpoB. CrieKTp ypOBHEN SHEPTUU aToMa BOJIOPOa



7.3

7.2.3

724

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

BomHoBeie  cBoiicTBa  yactun.  Bomuel  ge  Bpois.
KopnyckynsipHo-BoIHOBOM ayanu3M. Audpaxims sMeKTpoHOB Ha
KpHCTAJIIIaX

CroHTaHHOE€ Y BBIHY)KJIEHHOE U3JIy4Y€HHUE. YCTPOWCTBO H
NPUHIUN paboTHI Ja3epa

TexHnueckue YCTpOWCTBA: CIIEKTPaJIbHBIN aHanu3
(CTIEKTPOCKOIT), JTa3ep, KBAHTOBBIM KOMITBLIOTEP

[Tpaktuueckue padorel. Habmonenue muHeyaToro crekrpa
ATOMHOE A1PO

Mertob! HAOMIOACHUS M PETUCTPALIMH HJIEMEHTAPHBIX YaCTHUI]

OtkpeiTe  paamoaktuBHOCTH. OmbiTel  Pesepdopma 1o

ONPENICIICHUI0 COCTaBa PAAMOAKTUBHOIO H3mydeHus. CBoMCTBa

anbda-, 6eta-, raMmMa-u3llydeHus. BausHue paauoakTUBHOCTH Ha
KUBBIE OPTraHU3MbI

OTtkpbiTHE TpOTOHa M HelTpoHa. HykioHHas Mmopens szapa
[eitzenbepra — MBanenko. 3apsia sapa. MaccoBoe 4mCIo sijpa.
N3otomnsl
Anbda-pacniaz. DNEKTpOHHBIH M TMO3UTPOHHBIN OeTa-pacma.
['amMMa-u3nyueHue. 3aKOH paJuoaKTUBHOIO pacnaia
OHeprus CBSI3M HYKJIOHOB B siape. Snepubie cuibl. [ledekr
Macchl sapa
SAnepHble peakuuu. Jlenenue u CUHTE3 SAEP
Anepupiii  peaktop. TepmosimepHsiii cuHTe3. [IpobGnembr u
MEPCIEKTUBBI SIEPHON HHEPreTUKH. DKOJOTMYECKUE aACIIEKThI
SIIEPHOM SHEPreTUKU
DneMeHTapHbIe YaCTHULBL. OTtkpbiTHE IIO3UTPOHA.
OyHIaMEHTaIbHbIE B3aUMOJECHCTBUS
Texnuueckue ycTpoiicTBa: J0O3UMETp, KaMmepa BuibcoHa,
SJICPHBINA peakTop, aTOMHast 6omba
[Ipaktuueckue pabotel. MccnemoBanue TpekoB dYacTull (IO
TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKIN
Bun 3Bé3nHoro Heba. Cos3Be3nus, sipkue 3BE3MbI, TUIAHETHI, UX
BUJIUMOE JIBUKEHUE
ConneuHast cucrema. [ImaneTs! 36MHOU TPYIIIBL.
[InaHeTbI-TUraHTbl M WX CIIyTHUKH, KapjiUKOBBIE IUIAHETHI.
Masle Tena CollHeUHON CHCTEMBbI
Comnnue, ¢porocdepa u armocepa. CoaHedHass aKTUBHOCTh

WcTtounuk sneprun ConHua u 3B€371



8.5

8.6

8.7

8.8

8.9

8.10

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETHMOCTD,
paauyc,  Temmeparypa, WX  B3aUMOCBA3b.  Jluarpamma
«CTIEKTpaJbHBIA KJAacC — CBETUMOCTBb». 3BE3/bI IIaBHOU
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS
3BE3]] NIABHOM MOCIIE0BATEIHOCTH

Buytpennee crpoenue 3B€31. COBpEMEHHBIE MTPEICTABICHUS O
MIPOUCXOXKACHUHM U 3Bomonuu ConHua U 3BE31. DTambl KU3HU
3BE3
Mneunsiii Ilyte — Hama ['amaktuka. CnmpanbHas CTpyKTypa
lNamaktuky, pacnpenencHue 3B€3x, rasa v neuid. [lonoxenue u
newkenne Conama B [amaktuke. [lnockas u  cdepudeckas
MOCUCTEMBI [ altakTUKu

Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B
Alpax rajJakTUK

Bcenennas.  Pacmmpenne  Bcenennoil.  3akon  XaOb6ma.
Pasz0eranue ramaktuk. Bospact u panuyc Bcenennoil, Teopus
Bosnbmioro B3peiBa. Moaens «ropstueit Beenennoii». PenukroBoe
U3ITy4YeHue

MacmrabHas CTPYKTypa Bcenennoi. MeraranakTuka.
Hepewénnpie mpobiieMbl aCTPOHOMUH



IMPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kox
NMpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsieMble TpeOOBaAaHUA K MPEIMETHBIM Pe3yibTaTaM 0CBOEHUs
OCHOBHOI1 00pa30BaTeJILHO MPOrPaMMbI CPeTHETO 00IEro 00pa3oBaHMsI

CdopmupoBaHHOCTh YMEHHI pacrio3HaBaTh (GU3NUYECKUE SIBICHUS (TIPOLIECCHI) U

00BACHSITHL HX Ha OCHOBE N3YyUYCHHBIX 3aKOHOB

Brnagenue ocCHOBoOIIOJIArarIuMu (I)I/I3I/ILIGCKI/IMI/I INOHATHUAMHU W BCIMYMHAMU,

XapaKkTepU3YyIOMUMHU (U3UYECKHE MTPOLIECChI

ChopMupoBaHHOCTb YMEHHUH MPHUMEHSATh 3aKOHBl KJIACCMUECKOW MEXaHUKH,
MOJIEKYJISIpHOM (U3MKM W TEPMOAMHAMMKH, SJIEKTPOAMHAMMKH, KBAaHTOBOM
¢bu3ukn UIA aHanM3a W OOBSCHEHHS SIBICHWA MHKPOMHpPA, MaKpoOMHpa |
MeraMupa, pa3jiM4arb ycJIoBHs (TpaHULbl, 00JacTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IIOHMMaTh BCEOOLIMI XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh PU3NUECKUE

IMPOLCCChI, UCITIOJIB3YsA OCHOBHBIC IMOJIOKCHHNA, 3aKOHBI 1 3aKOHOMEPHOCTU

CdopMHpOBaHHOCTh yMEHMSI pa3inyarh YCIOBUS MNPUMEHUMOCTH Mojeei

(U3NYECKUX TEI U MPOIECCOB (SIBICHHIA)

CdopMUpOBaHHOCTh YMEHHUS peIIaTh PACUYETHBIC 3aJadyd C SBHO 3aJlaHHOW M
HESIBHO 3a/IaHHON (M3MYECKOW MOJENbI0: HAa OCHOBAaHUM aHAlM3a YCJIOBHUS
BbIOHMpaTh (PU3NYECKUE MOJICIH, OTBEUAIOLUE TPEOOBAHMIM 3a7a4u, IPUMEHSTh
(hopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpHil mpu
WCIIOJIb30BAaHUM MAaTEMaTHYECKUX METOIOB PEIICHUS 3aJ]ad, MPOBOAUTH Pacu&Thl
HAa OCHOBAaHMM HMEIOUIUXCA JIaHHBIX, AaHAJIU3UPOBATh  PE3YyJIbTaThl U

KOPPCKTUPOBATH METOABI pCIICHUS C y‘léTOM MOJIYYCHHBIX pPC3YyJIbTATOB
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Pemath KkayecTBEHHBIC 3a/lau, TPeOyrOIIMEe MPUMEHEHUs 3HAHUN M3 Pa3HBIX
pa3fenoB IMIKOJIBHOTO Kypca (M3HMKH, a TakKe MHTETpaluy 3HAHWHM U3 JIPYTHX
IPEIMETOB €CTECTBEHHOHAYYHOIO LHMKJIA: BBICTPAMBATh JIOTUYECKYIO ILIETIOUKY
paccyXJIeHUi C OMOpOi Ha M3yUYECHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE

SABJICHUA

Brnanenue OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HAHHUS, HCIOJb3YyEMbIMU B
(¢u3uKe: TPOBOAUTH MPSMbIE U KOCBEHHbIE HM3MEpPEHHs (PU3NUYECKUX BEIHYUH,
BBIOMpAsi ONTUMAJBHBIM CHOCO0 M3MEPEHUsT W MCIOJb3YyS M3BECTHBIE METOJIbI
OLEHKHU IOrPEIIHOCTE HU3MEPEHUM, MPOBOAUTH HMCCIEHOBAHUE 3aBUCHUMOCTEU
(u3MUeCcKNX BEIUMYUH C MCIOJB30BAHHEM THPSAMBIX H3MEPEHUN, OOBACHATH
MOJIyYeHHbIE PEe3yJbTaThl, UCIONb3YS (PU3NUECKUE TEOPUH, 3aKOHBI U MOHATHS, U
JieNIaTh BBIBOZBI; COOMIONATh MpaBuia O€30MacHOro Tpyda NpU IPOBEACHUU
UCCJICJIOBAaHUN B paMKaX y4eOHOTO SKCIIEPUMEHTA U YUeOHO-HUCCIIeI0BATEIbCKON
NESTEIbBHOCTH C HUCIOJIb30BaHUEM LU(POBBIX HM3MEPUTENIBHBIX YCTPONCTB U

71a00paTOPHOTO 00OPYAOBAHMS

CpopMUpOBaHHOCT, yYMEHUN aHANW3UPOBATH U OILICHUBATh MOCJEICTBUS
OBITOBOM ¥ TPOU3BOJICTBEHHOW JEATEIILHOCTH UEJOBEKa, CBA3aHHOW C
(bU3MYECKUMH  TPOIECCaMM, C TIO3WIHUHA  OAKOJOTHMYECKOH 0e30MacHOCTH;
MPEJCTABICHUNA O PalMOHAIBHOM MPUPOIOINOIB30BAHUHN, & TAaKXKE Pa3yMHOM
WCIIOJb30BaHUN JTIOCTHKCHUN HAyKW M TEXHOJOTHM JUISl JallbHEMIIEro pa3BUTHS

YECJI0BCUYCCKOIO O6IJ_ICCTB3.

OBnanenue pa3MUYHBIMU cIrioco0amMu paboThl ¢ wHPOpManuen (HU3NIECKOTO
COZIEp)KaHUsl C MCIOJIB30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHHI KPUTUYECKOTO aHaJK3a U OIIEHKHU JOCTOBEPHOCTH MOTYYaeMOi

UHPOPMAITIH

CdopmHpoBaHHOCTh YMEHUI MPUMEHSITH OCHOBOIIOJIAraloIle aCTPOHOMHYECKHE
HOHSATHS, TEOPUU U 3aKOHBI JUTSl aHAJIN3a U O0BACHEHHS (PU3UUECKHUX MPOLIECCOB,
IIPOUCXOJAIINX Ha 3BE37aX, B 3BE3JHBIX CUCTEMAX, B MEXIaJaKTHUECKON Cpele;

JABUXKCHU HEOECHBIX TCJI, 9BOJIFTOLIN 3BE3 U Bcenennoit



IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IITPOBEPAEMbIX HA

EI'D 11O ®PU3UKE

K

oA Kon
pasne .
a/ JIeMeH IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Ta
TEeMbI
1 MEXAHHUKA
1.1 KNHEMATHUKA

L1 Mexanndyeckoe aBmwxkeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKCHUS.
Cucrema orcuéra

MaTCpI/IaJ'ILHaSI TOYKaA.

7 TpacETOpPHA
E& pamiryc-BeKTOp:
7t )=(xlz) 0z ) =(2)),

TpaeKTopIIA,

IepSMeIIcHIIS!

1.1.2 51—':?_'("2)_?’_'(1’1):3_'2 —7 =
= (Ax, Ay, Az),

Y TE.
CroxeHIle IepeMelleHHil:

&y =0, + 4,

CKOpOCTB MaTepHaHLHOﬁ TOYKH:
A7

O=__
At

Ar—

1.1.3

Ax , . .
v o=— = X,. AHAJIOTIYHO v, =Y, U.=Z,.
Af 4o ‘

CroxeHHe CKopocTeil: o, =0, + 0, -




Breraucnenne NEepCMEIICHUA U ITYTU MaTepHaHLHOﬁ TOYKH IIpU HpSIMOJII/IHef/'IHOM

JBUKEHHUH BJIOJIb OCH X 110 TpaduKy 3aBUCUMOCTH V,(t)

1.1.4

- _ Ap .,
VCKOpeHIle MaTepHAaTEHOIl TOUIKIL: d = f—"-_L =0/=(a,.a,.a).
L [P o

a. = =(v,),"s aganmormIHO a, = (v, ]r'; a=(v.)"

Au,
) At Ar—s0

1.1.5

PaBHOMEpHOE NIPSIMOIMHENHOE JBUKEHUE:!

x(t) = x,tv t

vx(t) — v, = const

1.1.6

PaBHOyCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE:

at
x(t)=x,+u,t +——

v (t)=u, +at

a, = const

" .

Fa _ £ _"} -
UE.T Lﬁ.‘f - -'H.T ["i’l "i’l]

HPII IOBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S = T*-I

1.1.7

CBoOonHOE TazieHue. YCKOpEeHHe CBOOOTHOTO TafeHUsI.

Vi

Yo o

0] X0 ‘(,—

JIBukeHHe Tena, OPOIICHHOTO MO/ YIIIOM 0. K TOPU30HTY:




[.‘r{t} =X, +U,f=x +U,cosa-f

P . 2
V() =y, t Uyt +gJT =V, tU,sina- I—STT

{ux (t)=u, =uv,cosa

v (t)=v,, +g.t =v,sino— gt

=0

o
X
g =—g=const

Kpusonuneninoe nprxeHue. JBukeHne MmaTepruaibHONM TOUYKHU IO OKPYKHOCTH.
VYrnoBas U IMHEWHAs! CKOPOCTh TOUKHU:

v = wR

HpI/I PaBHOMCPHOM ABUXKCHHUU TOYKH IO OKPYKHOCTHU

2
1.1.8 o =2 = 210
T
LlenTpocTpeMUTEILHOE YCKOPEHUE TOUKHU:
2
v 2
auc =7 =0 R
1.1.9 TBépnoe teno. [locTynarenbHOE U BpallaTeIbHOE ABUKEHHUE TBEPAOTO TEJIA
1.2 JANHAMUKA
191 Nuepumaneubie  cucteMbl orcuéra. llepBeii  3akoH  Herotona. [lpuniun
OTHOCHTEIbHOCTH ["amuies
Macca tena. IImoTHOCTH BemiecTna:
1.2.2 _m
P=
Cuna. IlpuHuuUn cyneprno3uiuu CUit:
1.2. ; ? ?
3 . =F 4+ F_ +..
paBHO/JeHCTB 1 2
Bropoii 3axon Hetorona: mist marepuansHoil Touku B MCO
F. = ma
1.2.4 1 1




{7

Fy Fy
1.2.5 Tpernii 3akoH HproTOHA 17151 MarepraabHbIX TOYEK:
F,==Fy
3aKOH BCEMHUPHOTO TATOTEHHUSI: CHIIbI MPUTSHKEHUS MEXAY TOYEYHBIMU Maccamu
paBHBI
mm
F — 1 2
RZ
1.2.6 Cuna Tsoxectu. Llentp TsbkecTu Tena. 3aBUCMMOCTH CHIIBI TSDKECTH OT BBICOTHI h
HaJ IOBEPXHOCTHIO IUIaHEThl paanycoM RO:
mg = GMm
R +0)’
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F =— kx
X
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus! CKOJIbKEHUS:
F = uN
1.2.8 P
Cusna TpeHust TOKOs:
<
F Tp_uN
JlaBnenue:
1.2.9 _F
p=5
1.3 CTATHUKA

1.3.1

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpalICHUSA:

IM| = Fl, rne 1 — nuiedo cuibt

F

OTHOCHUTEINIHO OCH, IpoXoAsiel uepe3 TouKy O neprneHIuKyIsIipHO PUCYHKY




enTp macc Tena. LleHTp Macc cuCcTeMbl MaTepHAIBHBIX TOUYEK:

- m17‘1a+m27‘2‘+...
r LL.M. = m1+m2+...
1.3.2
B onHOpOIHOM TIOJIE TSKECTH
(gg = const)
LIEHTP MacC TeJla COBIAIAET C €r0 LIEHTPOM TSKECTH
VYenosus pasHoBecus TBEporo tena B MCO:
[M,+M, +...=0
1.3.3 -
|E+Fy+...=0
1.3.4 3axoH [lackans
JaBnenue B xuakoctH, nokosmerics B MCO:
1.3.5 p =p0+ pgh
3akoH Apxumesna:
F Apx =~ BBITECH
1.3.6 €CJIM TENO U KUAKOCTH nmokoaTcs B UCO, To
FApx - ngBblTECH
1.4 3AKOHbI COXPAHEHM A B MEXAHUKE
HMiynibc MaTepuanibHOU TOYKHU:
1.4.1 . >
p =mv
Nmmynbe cuctemsl Te:
1.4.2 p=p, tp, +.




3aKOH U3MCHCHUS U COXpaHCHHA UMITYJIbCA:

B ICO
143 Ap = A(p1 + p, +.)=F 1BHeMHAt +F 2BHemﬂAt +...
, €CJIH
=0
1BHeWH 2BHeIIH
F
1.4.4 Ar x
PaboTa cuibl Ha MaJloM epeMeIleHUH:
A=|§'|-|ﬁf‘|-c05 a=F -Ax
o F
0)
MoniHOCTb CHIIBL:
€CJIU 3a BpeMs
At
1.4.5
At
paboTa cuiIbl U3MEHSETCS Ha , TO MOIIIHOCTh CHJIBI
A4
P=— =F-v-cosa
Ay
Kunernueckas sHeprusi MarepuaabHON TOUKU:
o pz
1.4.6 Fow =7 "

3aKOH M3MEHEHUsI KNHETUYECKOW SHEPTHH CUCTEMBI MaTepraibHbIX Touek: B ICO

AExuH = Al + A2 + ...




IToTreHnmanbHas SHEPrUs:

JJIA MOTCHIHMAJIBHBIX CHJI

12~ 1moreHI 2T0TEHI] - MOTEHI]

HOTGHIII/IaJ'ILHaﬂ OHEPIUia MaTepHaHLHOﬁ TOYKH B OAHOPOJHOM I10JIC TAKCCTH:

1.4.7
= mgh
MOTEHI], g
HOTCHHI/IaHLHaﬂ OHCPIuAa pryro ,I[e(bOpMI/IpOBaHHOFO TClaa:
_ k'
norenn 2
3aKOH HU3MCHCHUS U COXPAHCHHA MeX&HquCKOﬁ OHCPIruu:
Euex = B + Emre:—m-
1.4.8 B IICO AE,ex = Agcex HETIOTRHLL CEs

B IHHCO AE,ex = 0. eCl Agcex menoresn. cax = 0

1.5

MEXAHWYECKUE KOJIEBAHIMA 11 BOJIHBI

1.5.1

['apmonnyeckue konebaHusi MaTepuanbHON TOUKU. AMIUIUTY/AA U (aza KoJeOaHuM.

Kunemarndeckoe onucanue:

x(f) = Asin| ot +o, ).
v () =x'.
a(f=(v, ), =—o'x(f)=a +&'x=0,
IJZIE X - CMEILIECHHUE U3 PABHOBECUSL.

III/IHaMI/I‘IeCKOG OITMCAaHHC:

. JTO 3HAYMT, YTO

DHepreTuuecKoe ONUCaHuE (3aKOH COXPAaHEHUSI MEXaHUUECKON SHEPTUN):

JJM+£_H£§M_M _

2 2 2 2




CBs3b AMILIUTYObI KoJIeOaHu I CMCIICHUA MaTepHaHBHOﬁ TOYKH C aMINIMTyadaMHu

KoJieOaHul e€ CKOPOCTH U YCKOPEHHUS:

U =04, a__ =04

1.5.2

[Tepuon u yactora KoaeOaHUI:

r-_1

0 v

HepI/IOI[ MaJIbIX CBO6OI[HLIX KoJ1e0aHuI MaTeMaTHYECKOr0 MasgTHHKA:

T=21JI
g

[Tepron cBOOOIHBIX KONEOAHU MPY)KUHHOTO MAasgTHUKA!

m
T =2m |—

k

1.5.3

BLIHY)KILCHHBIC kosieOanus. Pe3onanc. Pe3onancuas KpuBas

1.5.4

[Tonepeunsle u MpoAOIbHBIE BOJHBL. CKOPOCTH pacpOCTPAaHEHUS U JUTMHA BOJIHBI:

A=l ==
v

1.5.5

3Byk. CKOpOCTB 3ByKa

MOJIEKVIIAPHA S ®U3UKA. TEPMO/IMHAMUKA

2.1

MOJIEKVIISAPHA S PU3UKA

2.1.1

Mogenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Tell. IlycTh TepMonnHaMudeckas

cucrema (TCJ'IO) cocTouT u3 N 0JIMHaKOBBIX MOJICKYII. Toraga KOJIUYECTBO BEIIECTBA

p=_m
NA n

— 9HcI0 ABOTapo, m — Macca CUCTEMBI (Tena),
H

— MOJIIpHaA Macca BCIICCTBa

2.1.2

Tennosoe ABHUXKCHHUEC aTOMOB 1 MOJICKYJI BEIICCTBA




2.1.3

BzanMogeiicTBHe yacTHll BELIECTBA

2.14 Huddysus. bpoyHoBckoe ABMXeHUE
2.1.5 Moxaenpb naeansHoro raza 8 MKT
CBsi3p MEX]ly NaBJICHHEM M CPEIHEN KMHETHYECKON PHEprueil mocrynareiabHOro
TEIJIOBOTO JIBIYKEHUS MOJIEKYI UieanbHOro raza (ocHoBHoe ypasuenue MKT):
p—ln".tmntr,rJ ln{mcu‘ iz
= - o = — - ] - T
3 3 0 2 3
2.1.6
rae m0 — Macca OJJHOM MOJIEKYJIbI,
=N
n=v
2.1.7 AbcomtotHas Temmieparypa: T =t +273K
CBs3p TeMneparypsl raza co cpeHell KUHETUUECKOW PHEPrUel MOCTyNnaTeIbHOro
TEIJIOBOTO JIBM>KEHHSI €T0 MOJIEKYJI:
.f' 2
2.1.8 e =| my | _3 4
L 2 2
2.1.9 VYpasuenue p = nkT
2.1.10 Mopenb neanbHOro ra3a B TEpMOJUHAMUKE:




(Vpaprenne Merrereera — Kianeipora
| BeIpeuKeHH e /U1 BHYTPeHHEH 3HEPIHH

VpaBHeHNe MeHqeneeBa — KiameiipoHa (IIpIMeHIIMBIE (POPMEI

3ATICIT):

pV=""RT =vRT =NkT, p=PRL

H K

BrlpaskeHHe 114 BHYTPeHHell 3HepTI 0HOaTOMHOTO IIEaTLHOTO
raza (IprMeHIMEle OpPMET 3aImcH):

U=3vRT =2 Nk =2 RT =ve T=3 p
2 2 21 veoo2

2.1.11

3axoH JlanbTOHA AJIs 1aBJIEHUSI CMECH PA3PEKEHHBIX Fa30B:

p=p, tp,+.

2.1.12

W3omporiecchl B pa3pe)KCHHOM Ta3e C IMOCTOSIHHBIM 4YHCIOM MoJiekyl N (c
IIOCTOSTHHBIM KOJIMYECTBOM BCUIICCTBA V):

uzotrepma (T = const): pV = const ,

n3oxopa (V = const):

2 _
T = const

n3o0apa (p = const):

A

T = const

I'paduueckoe npencrapneHue u3omnporeccos Ha pV-, pT- u VI- quarpammax.

OObeqMHEHHBIN ra30BbINA 3aKOH:

14
pT = const




HaCBIH_IeHHLIC W HCHACBIIICHHBIC IIapbI. KauecTBeHHast 3aBHCHUMOCTD IJIIOTHOCTH U

2.1.13 JIaBJICHUsI HACBIIIEHHOTO Tapa OT TeMIeparypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO Tapa
Brnaxxnocts Bo3ayxa.
OTtHOcUTEIbHAS BIAXXHOCTD:
2.1.14 o Pua® P®
B pHaCblLLll'lﬂpa(T) a pHacblu.mapa(T)
5115 W3MeHeHne arperarHplX COCTOSHUM BEIECTBA: MHCIApeHHE U KOHJEHCalus,
KHUIICHUE YKUJIKOCTH
2.1.16 M3MmeHenue arperaTHbiX COCTOSIHUN BEILECTBA: IUIABJICHUE U KPUCTAJIIN3ALIHs
2.1.17 [TpeoOpaszoBanue sHEprun B (a3zoBbIX MEpexoaax
2.2 TEPMOAMHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIepaTypa
222 BuyTtpeHHss sHEeprus
513 Terutonepenaua Kak crnocod M3MEHEHUs BHYTPEHHEH SHeprum 0e3 COBEpUICHHUS
paboTsl. KoHBEKIIMSI, TEMIOMPOBOIHOCTh, U3JIyUECHHE
KonuuecTBo TemioTsl.
VienpHast TEI0EMKOCTD BEIIECTBA C:
224
Q = cmAT
VYnenwHas temnora napoobpazosanus L: Q = Lm.
2.2.5 VYnenwHas TerioTa raBiaeHus A: O = Am.
VnenbHas Tenuora cropaHus Tomusa q: Q = gm
DOnemeHTapHas paboTa B TEpMOJIUHAMUKE:
A = pAV
2.2.6




PAV

Brraucnenue padotsl o rpaduky mpoiiecca Ha p V-auarpamme

IIepBbIil 3aKOH TEPMOAVMHAMUKH:

Q12 = AU12 + A12 = (Uz - Ul) + A12

2.2.7 Anna0ara:
Q,=0=4,= (Ul - Uz) = AU,
2.2.8 Bropoii 3axoH TepmonuHamuku. HeoOparumeie mporecchbl
[Tpunimne! aeiictus TemnoBbix MamuH. KIT:
229 1 = o o I 2 B
MaxkcumanbHoe 3nauenue KITJI. [ukn Kapno:
I.__ -T T
2.2.10 MAX T = Vgppgy = — =1 — 50
1 M T, marp T, Harp
YpaBHeHHE TEIUIOBOTO OanaHca:
2.2.11 Q1 + Q2 + Q3 +..=0
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