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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOMN
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ ydérom denepanbHOi paboueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoit  @enepanum, peaau3ylolMX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOE MPEIMETHOE COJepIKaHue,
YCTAHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ yd4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
npolecca, BO3PAaCTHbIX oOcoOeHHOcTeW oOywaromuxcs. IIporpamma mno ¢usuke naér
IpEeCTaBICHNUE O ILEJSAX, COACP)KAaHUH, OOINeH cTpareruu OOy4YeHHUs, BOCIIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKu yriiyOJEHHOTO YpOBHS I03BOJIAET pEalnu30BaTh 3ajadu
npodecCHOHATIBPHON OpPHEHTALMK, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MPOSBICHUS CBOMUX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus 10 pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMATbHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIaHUpYEeMble pe3yibTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeTOH00THYecKO OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM U IMpPEIMETHBIM pe3yJbTaTaM OOy4aroIluXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJISIETCSA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢pusnKe BKIIOYACT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayONEHHOM YypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rogaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[IporpaMmma mo ¢u3MkKe HMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUTsI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTeIeH U
MPEOCTABISAET BO3MOXHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX THOJIXOI0B K
npenofaBaHuio (GU3MKKM Ha YriayOlIEHHOM ypOBHE IpPH YCIOBHM COXPaHEHUs 00s3aTelbHON
4acTU COJIEPIKaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MMOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNniIo XapakTep U OypHOE pa3BUTHE pazHOOOpa3HbIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHajoB C 3a/JaHHBIMH CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHMM MPUMEHATh HAYYHBIH METOJ] IO3HAHUS IPU BBHIOJHEHUH UMU Y4e€OHBIX HCCIIET0BaHUH.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (GOpMHUpPOBAHHE IMPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IPpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YYEHHBIX TEOpUH 1 3aKOHOB. IIpn 3TOM paccMaTpuBarOTCs Ha ypOBHE OOILIMX MPEICTaBICHHUMA
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CyKACHUs Ipo0IeM paioOHAIBLHOTO PUPOIOTIONB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSATENBHOTO AIKCIEPUMEHTa KaK IMOCTOSIHHO JeHCTBYMOMEro (akropa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4yeHUM HOBOIO MaTepuasa, JlaboparopHble padoThl M paboThl npakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil crnoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOi HHCTPYKITUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNpPSMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, Tak M MHTErpUpYysl NPUMEHEHNE 3HaHUIH W3 pa3HBIX pasnenoB. Jlis
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moient Ui CUTyalluu MPaKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
GHU3UKH JOIHKHO OBITH HEOOXOJMMOE JTA00PAaTOPHOE 00OPYAOBAHNE JUIS BHITOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, Ja0OPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECHEeYMBAET MOCTAaHOBKY IEPEUUCICHHBIX B MPOrpaMMe IO
¢u3MKe KIIOUEBBIX IEMOHCTpPAlMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYCHHUYECKUX INMPAKTHUECKUX padboT ¢GopMmHpyeTrcs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeuMBacTCsl B pacyére OJHOr0 KOMILIEKTa Ha ABYX
oOyvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIEJSIMU M3y4eHUs PU3MKHU B 00111eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHUE HHTEpECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPUPOIbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ylbTara M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHne YMEHHI OOBSICHATH SBICHUS C UCIONB30BaHUEM (DU3MUYECKHX 3HAHUN H
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TNPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 0o0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTUUYECKUX PEILICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aa4, TOPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBHSIM 33J1a4H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M WHTEpHpeTalud WHPOPMALUU, ONpPEICNICHHUs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrnyOn€HHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHb) HA YPOBHE CpEIHETO 00IIero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JENaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHaaMeHTanbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco6b1 n3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IIM(POBBIE M3MEPUTEIILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, UJICANbHASl )KUJKOCTh, UJICAJIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HaNpsOKEHUS B LENM IOCTOSIHHOIO TOKa HIpPH MOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
oTCcY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOPAWHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpelHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOUYKHA OT BPEMEHHU U UX rpaduKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonuneriHoe nBuxeHue. J[BHKeHne MaTEpUaIbHOW TOYKH M0 OKPYKHOCTH. YTJI0Bas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETDP, ABUKECHHE
CHApsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanyst npeaeabHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne ycKOpeHUsT TIpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuxKeHUs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumnore3sl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoOJa OOpalieHWsi KOHUYECKOrO0 MasTHHUKAa OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBI>keHHe HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmonenue nBrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaxX OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIA
Ha €ro YCKOpPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOU Yepes JIErKuii OJIOK.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToUMBOE, O€3pa3InYHOe PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHbIX TodeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepHanbHOM TOukH. lIpencraBieHne O COXpaHEHHMHM MOMEHTa
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbpHBIE M HEMOTEHIMANBHbIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnumanbHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymu s MACANbHOM JKUJIKOCTHM Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

H3MepeHne MOIHOCTH CHJIBL.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, )KUJIKOCTEN U TBEPABIX Te U 0OBSICHEHUE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH: YacTHUIBl TIas3a
JBUKYTCS Xa0TUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma temneparyp KensBuna). 3akon JlanmpToHa. M3omporecchl B uHaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHe U30MPOIIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOM — TeMmepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTEIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4Y€HUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMKCBIBAIOIIMX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DOnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepieHus padoTel. KoHBEKIHS, TETUIONMPOBOIHOCTD, H3TyUECHHUE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa CropaHus ToluMBa. Pacuér komudectsa
TEIUIOTHI IIpH Teruionepenave. [lonstue 06 aguadbaTHOM Ipolecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KonnyectBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOJMHAMUKHU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TMOJNy4YeHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TETUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHEHHE yJIETbHBIX TEINIOEMKOCTEHN BEILIECTB.

CniocoObl U3MEHEHHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcanus. Vicmapenwe wu kumeHue. YaenbHas TeruioTa
apooOpa3oBaHUsI.

HacellienHble ¥ HEHachIleHHbIE Tapbl. KadecTBeHHas 3aBUCHUMOCTH IIJIOTHOCTH |
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsokenue u cxxarue. Cosur. Moayne FOwnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoadduinmeHT moBepxXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHudyeckue yCTpOCTBA U TEXHOJOTUYECKHE MPOIECCHhl: IKUIKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

Kanunnsipuele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3yuenue 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o6wéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JIMdIIEKTPUKH B JIEKTPOCTaTUYECKOM IoJIe. J{MaIeKTpuuecKas IPOHUIIAEMOCTh BELIECTBA.

Konnmencarop.  DiEeKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.



Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3apsKEHHBIX IUIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DneKTpocTaTHuecKast 3alluTa.

VYeTpoicTBO M IeCTBUE KOHAEHCATOPA TOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJHM IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apszka 1 pa3psiika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OneHka cul B3aMMOJIEHCTBUS 3apSKEHHBIX TEIL.

Habumronenne npeBpalieHust SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/1A.

N3yuenue npoTekaHusi TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenennie pasHOCTM NOTEHUUANOB (HANpsDKEHHWsS]) IMPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuydecKuili mok.

Cwita Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylIeCTBOBaHUS IOCTOSIHHOIO —AJIEKTPUYECKOrO0 TOKa. VICTOYHMKHM TOKa.
Hanpspkenue U u DJ1C €.

3akoH OMa JJig yyacTKa LEeMH.

ONEeKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeUeHUs. YJeNbHOE CONPOTHBIECHUE
BELIECTBA.

[locnenoBarenbHOE, NapajjIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOIHOCTB 31EKTPUUECKOr0 ToKa. TemnoBas MOITHOCTb, BhIJIEIsiEMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA ToOKa. 3akoH Owma i TOJIHON
(3aMKHYTO¥) 2JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3amMbIKaHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHU4ueckue yCTPOMCTBA W TEXHOJIOTMUECKHE MPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSI [JI8 PE3UCTOpPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TLUIOIIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTM CHJIBI TOKA OT CONPOTUBICHUS TPU  IMOCTOSTHHOM
HaIpsKECHUU.



[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco6b! coenMHeHHsI ICTOYHUKOB Toka, DJIC GaTapeil.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJKOCAMU MCTOYHHUKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS /IS JJaMITIbl HAKAJIMBAHUSA.

VBenuueHue npezeia u3MepeHust amnepmerpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA TOKA.

Hccnenosanue 3apucumoct J/1C ranbBaHUYECKOIO 31EMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas MIPOBOAUMOCTb pPa3IMYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COIPOTUBJIEHUS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepXNpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPBI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAs AUCCOLUALUS. DIEKTPOIIU3.
3akonbl dapazes A 3AEKTPOIIN3a.

Onektpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIBHBIN pa3psi.
PaznuuHble THIIBI CAMOCTOATENBHOTO pa3psana. Monuus. [1nazma.

TexHnueckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPaH3UCTOP, (poToanon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpavyuu.

3aBHCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Habmonenue snextponunsa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKHl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U



OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHWH, WCCICIOBAHUA 3aBUCHUMOCTEH  (PU3UUECKIX
BEJIMYMH, MPOBEPKa IMPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:xnpeaMeTHbie CBSI3H.

W3ydenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiacce OCYIIECTBISETCS ¢ YIETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpedmemmuvie nonamus, C6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sIBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
3KCHEPUMEHT, MOJEIUPOBAHUE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTU U3MEPEHH, U3MEPUTEIIbHBIE
npuOopsI, UdpoBas 1ad0paToOpHs.

Mamemamuka: peuieHWE CHCTeMbl ypaBHeHWid. JluHelHas QyHkoms, mapadona,
runepOoia, ux rpaduKu U CBocTBA. TpuronoMmerpuueckrue QyHKIIUU: CHHYC, KOCHHYC, TAHTCHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozusn: MmexaHnueckoe IBUKCHHE B KHUBOU Mpupoae, Juddy3usi, 0CMOC, TeIII00OMEH
J)KUBBIX  OPraHM3MOB, TEIJIOBOE€  3arpsi3HEHHE  OKPYXAIOIIeW  Cpelbl,  yTHIA3aIus
OMOOpPraHNYECKOro TOIIMBA JJISl BHIPAOOTKH «TEIIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISPHBIC SBJICHHS B IPUPOE, SJIEKTPUUECKUE SABICHUS B )KMBOM MPUPOJIE.

Xumusn: qUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsl Macca, MoJTy4YeHne HAHOMATEePUaJoB, TETUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMAls, TAIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIUSI.

T'eocpagpua: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozun: npeodbpa3oBaHue ABUKEHUHN C UCMIOJIIB30BAHUEM MEXAHU3MOB, YUET CyXOT0 U
JKUJAKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUUU (KPOHIUTEHH, peméryarbie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET
W JpyrHe), IBUTATEIh BHYTPEHHETO CTOpaHHs, MapoBas TypOWHa, OBITOBOM XOJIOAWIHHHK,
KOHJIUIIUOHEP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEepHaJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOIPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KJIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Macnumnmnoe noie.

B3auMozeiicTBuEe NOCTOSHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MarHuTHOE MoOJe€.
Bekrop marauTHONM MHAYKIMU. [IpUHIMI Cyneprio3uIy MarHUTHBIX 1OJIeH. JIMHUM MarHUTHOU
WUHAYKLHH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIYJb. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.



MaruutHoe none B Beniectse. GeppoMarHeTHKH, napa- U JUaMarHeTHKH.

TexHuueckne ycTpoMcTBa M TEXHOJIOTMUECKHE IIPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABHUraTeslb SAKoOu, yCKOpUTENIU
3JIEMEHTapHBIX YaCTHL.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MarHUTHOTO IIOJISL IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa JMHUN MarHUTHOM MHIYKLIUM MO JJIMHHOTO IIPSAMOrO IIPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeiictBre 1ByX POBOAHUKOB C TOKOM.

Cuiia Ammiepa.

[etictBue cuibl JIopeH1a HA HOHBI 3JIEKTPOJIMTA.

HaOnronenue 1BrUkKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMNI AEHCTBUS STEKTPOU3MEPUTENHFHOTO TPUOOPa MArHUTOAIEKTPHUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE MU3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMH. 3aKOH 3JEKTPOMarHuTHOM uHAyKuun Papanes. BuxpeBoe 3IIEKTpUYECKOE MOJIE.
Toxku dyko.

O/1C nHAyKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylllka HWHAYKTUBHOCTM B LE€NH IIOCTOSHHOTO TOKa. fIBieHue
camonHaykuu. 9JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpOHCTBA U TEXHOJIOTMYECKHME TIPOLECCHI: HWHAYKIMOHHAs II€Yb,
COJICHOM /I, 3aIIMTA OT JIEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHus 3J€KTPOMarHUTHON UHTYKIIUH.

Hccnenoanne 3asucuMoct JO/[C MHAYKIHMH OT CKOPOCTM WM3MEHEHUS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIFIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBI€HUS CAMOUHTYKIUH.



COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasg cucrema. CBOOOIHBIE KOJIEOAHU.

['apmonnueckue  konebanus. KunemaTmueckoe M JAMHAMHUYECKOE  OIMMCAHUE.
DHEpPreTUYecKoe  OINHUCaHHe (3aKOH COXpaHEHUsi MEXaHW4ecKod osHepruu). BriBox
JUHAMHYECKOTO ONHCAHWS TAapMOHMYECKHX KOJNCOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMaTUYeCKOTO OMHCAHMUS.

Ammumatyna u ¢daza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasitHUKa. [lepron cBoO6OAHBIX KONeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsTe o 3aTyxarommx KosneOaHusix. BoiHykneHHsle konebanus. Pe3onanc.
Pe3zonanchas xpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOAHMS.

TexHu4yeckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0ae0aTeNIbHOTO JIBUKEHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui 1 3aBUCUMOCTH MepHOoJa CBOOOTHBIX KoJeOaHun
OT COMPOTHBIICHUS.

HccnenoBanne koneGaHWid TIpy3a Ha MAcCHBHOM NpPYKHHE C LENbI0 (OPMHUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKmuxKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYTroM TMOJIBECe.

N3yuenune ABUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOIeOaHuUi.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnekmpomaznummnsie Konedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMIUTMTYION CUIIBI TOKA B KOJIEOATEIEHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTelbHOM KOHTYpE.

3aryxaromuye DSJIeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JIEUCTBYIOIIEE
3HAYEHHE CHJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMIHON (hOopME 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTOp, KOH/IEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsKeHU.



Wneanpabiii Tpancopmartop. [IpousBoacTBo, nepenada U MoTpedaeHUue AIEKTPUICCKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JeKTposHepruu. KynbTypa mcnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudueckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroOMMUX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mopeinb 371€eKTpOMarHuTHOIO FeHepaTopa.

BriHyxaeHHbIe CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

YCTpoiCTBO M MPUHITUIT JEHCTBUS TpaHchopmaTopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue nepeMEeHHOro0 TOKa 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTyILKY U PE3UCTOP.

HabutoieHne 351eKTpoMarHuTHOrO Pe30HAaHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHDL.

MexaHuueckue BOJIHBI, YCIOBHUA HX pacrpocTpaHeHus. [lonepeunble W IpOJOJbHBIE
BoJIHBL. [lepuon, ckopocTh pacnpocTpaHeHUs U AJMHA BOJNHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUe, UHTephepeHIIHs U AU(PaKIHsL.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEeH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJOBMSI M3Iy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmHuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJH: OTPaXEHHE, IPEIOMIICHHE, IOJISIpU3ALNL,
uHTepdepeHus 1 Tudpaxus.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBs3U U TeIeBUACHUA. Paguonokanmys.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeNeBHU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIA.

Habmroienue otpaskeHus: U NpeoMIIeHHs] MEXaHUUECKHUX BOJIH.



Hab6nronenue nnrepdepeHmy u upakiini MEXaHHIeCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmroienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPA)KEHUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Ob6HapysxeHre HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyUEHHI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeiiHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyu cBera. TouyeuHsblit
MCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3akoHbl MpeNOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IOKa3aTenab InpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IPHU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4Y€pe3 I'paHully pasjeia
JIBYX ONTUYECKHUX CPEJ.

Xon nyueii B mpusme. Jucnepcust ceera. CioxHbIM coctaB Oenoro cBera. LIBerT.

ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroi OJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTH (DOKYCHOTO PAacCTOSHHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOIO MOKA3aTeNs MPETOMIICHHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xona myya, IpOoLIEIIIEro JIMH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTtpoenne n300paXkeHUH TOUKH U OTpe3Ka MPSIMON B COOMpAIOIIMX M PacCEMBAIOLINX JIMH3AX
U UX CUCTEMaAX.

OnTuueckue npudopsl. Paspematomias ciocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIIOIEHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEpPQEPEHIMOHHONM KapTMHE OT JBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMepsr! kKitaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [JudpaxuuonHas pemérka. YcioBue HaOMIOAEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue YCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: OYKM, JIyHa, MEepHUCKOIl,
doroanmnapaT, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHMS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HabmroeHne noiHoro BHYTpeHHEro oTpakeHust. Mojiens CBeTOBOIA.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB UEPE3 INIOCKONAPAIIIENbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.



Mogaenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

HabumroneHne 1BeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenne nudpakioHHOTO CIIEKTpa.

HabGnronenue qucnepcuu certa.

Habmroienue nosisipuzanuu cBera.

[IpuMeHeHre NoNsIpONI0B I U3YyYEHUSI MEXaHUYECKUX HalPsHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTU (DOKYCHOT'O PAcCTOSIHUSL OT BEILECTBa (Ha MpUMeEpe KHUIKHX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tonryuenue n300paxeHNs B CUCTEME U3 INIOCKOTO 3€pKaJla U JINH3bIL.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOIMUYECKUX CUCTEM.

Habmonenne nudpaxyum, nHTEpYEPEHINN U MOJISIPU3ALNN CBETA.

W3ydeHue noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU AUDJIECKTPHKA.

W3ydenue unTepdepeHInm 1a3epHOro U3IYUYEeHUS Ha ABYX ILIENSX.

Habmronenue nucnepcuu.

Hab6monenue u uccienoBanne nupakiimoOHHOTO CIIEKTpA.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tomyuenue ciekTpa U3My4eHHUs] CBETOUO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEerIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCUTEIHLHOCTH.

I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH — uHTepBasi.  IIpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHUE BPEMEHU U COKpPALLEHUE
JUIMHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

TexHU4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YyeHnueckui SKCIIEPUMEHT, J1abopaTOpHbIE pabOThI, IPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PESITUBUCTCKUX 4YacTUIl (10 ¢oTorpadusM TPEeKoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHno-601106011 Oyanu3m.

PaBHOBecHOE TeIIOBOE H3IydyeHHE (M3JydyeHHe aOCOIIOTHO YE€pHOro Tena). 3aKoH
cMemieHust Buna. [ unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHre DifHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B 4YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO TMOIVIOLIAIOIIYIO U
a0COJTIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
objacTu  JOKANM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KoOpmycKynsipHO-BOTHOBOW  Tyau3M.
Judpakius 37eKTPOHOB Ha KpHUCTAIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u moriomnieHne (OTOHOB MPH MEPEXO0Je aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAJIbHBIA aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHHeE.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBeHHBIM
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHAs SHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuxym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMmMuu. lIpuknagHoe W MHpPOBO33PEHUECKOE  3HAYEHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3WUKU Ui OOBSCHEHUS MPUPOABl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHUKECHHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] [JIABHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapel. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW [N ONpeAeNieHUs TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Hab6monenus B reneckorn JIyHbl, TUIaHET, TYMAHHOCTEH U 3BE3HBIX CKOIIJICHUH.

Du3nYecKU NPAKTUKYM.

CniocoObl u3MepeHust (U3NUECKUX BETUYHUH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuuuH. OlleHKa TpaHuUIl
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
paznenax «Y4ueHHYECKU IKCIIEPUMEHT, JTa00paTOPHbIC pabOThI, TPAKTHKYM).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJIepKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKON (DYHKIMHA pU3HuecKor TeoOpuH, poib GU3NIECKOI Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yray6néaHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éTomM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAY4YHBIH (DaKT, rumore3a, (Qu3nMdeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOICHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. I[IpOoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHMA.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpuueckue SBICHHUS B JKUBOM MNpUpoJe, KoieOaTelbHbIE IBM)KEHUS B
JKUBOM  HpUpOAE,  DKOJOTMYECKUE  PUCKM  TpU  HPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KaIoLIed Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJEKYJ, KpUCTalNIM4YecKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJ€KU MarHUTHBIX pyl, (pOTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEeHHE MOCTOSHHBIX MarHUTOB, ANEKTPOMATrHUTOB, IEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKLIMOHHAs Tedb, JMHUM DJEKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajap, paauoONpUEMHUK, TEIEeBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
conHevHas Oartapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHUKCKOro  00IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rpaskIaHCKOro BOCIIMTAHUS:

e chOopMHPOBAHHOCTh TPAKIAAHCKOW TO3HMIIMH OOYYArOIIETOCS KaK aKTHUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIIECTBa,

® [PUHATHE TPAAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTHh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX I'PAXXIaHCKOTro OOIIeCTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOTO BOCITUTAHUS:

e chOpPMHPOBAHHOCTb POCCHUMCKON TPaKAAHCKON UACHTHYHOCTH, TAaTPUOTHU3MA,

® I[ICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHXKEHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CINOCOOHOCTH OILIGHWBAaTh CHUTYyallUI0 W TNPUHUMATh OCO3HAHHBIE  PEIICHHS,
OPUEHTHUPYICh HA MOPaIbHO-HPABCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHHE JUYHOTO BKJIAJA B IIOCTPOCHHUE YCTOHIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHONICHWE K MHpPY, BKJIIOYAas JCTETUKY HAy4YHOTO TBOPYECTBA,

npucyiiero Gpusnveckon HayKe.
TPYAOBOI0 BOCHMTAHMS:

e UHTEpeC K pa3nu4yHbIM cdepaMm NpoPecCHOHATBHONW AESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyteit
npodeccru 1 pean30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUN BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

® c(hOpMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYphI, OCO3HAHHE TIOOATBLHOTO XapakTepa
HKOJIOTHUYECKUX MPOOIIeM;

® IUIAHMPOBAHME U OCYIIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OIPEACIIATh LENH NEATEIbHOCTH, 3aJaBaTh [IapaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHMBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIeM.

ba3oBble ncciienoBareibcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (hU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM W TMPOEKTHON JEeATEIbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJCPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHWSI, €T0 WHTCPIIPCTAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3aJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOIUTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOMUX
YTBEPXKICHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4K B 00pa30BaTEIbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHHUH (DU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh KU3HEACITSILHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTCIIBHO OCYIIECTBJISATh IIOMCK, aHAaJIHU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AIMOHHBIX 33734 C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B pa3IMYHbIX (opmarax ¢ yd4EToM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TENbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOHPIUKTHBIX CUTYAIMH U CMATYATh KOH(IIMKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ UHIUBH1yaIbHON paboThI;
BbIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHUCTBUH C y4ETOM OOLIMX MHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JIeHCTBUS MO €€ JOCTHXKEHUIO: COCTAaBIISITh IUIAH JEUCTBUM, paclpelneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISAThH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KaUYE€CTBEHHBIX 3aJa4y, IUIaH
BBITIOJTHEHHS TMPAKTUYECKON pabOTHl C YUETOM HMMEIOIIUXCS PeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMA B 00JacTH (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMM IIO3HABATEIbHOM pe(IEKCUM Kak OCO3HAHUS COBEpILIAEMbIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3yJIbTaTOB AEATECIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (DU3HMKE IS
YPOBHsI cpeJiHero o01iero o0pa3oBaHus y 00y4arOLIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIN
MHTEJUIEKT, MPeAIoaraloui chopMIUpPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BHJETH HANpaBIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTb  QJaNTHPOBAThCA K
SMOIMOHAJIBHBIM U3MEHEHHSM H IPOSIBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTHIBaTh €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 xnacce npenmMeTHble pe3yabTaThl Ha YIiyOJIEHHOM YPOBHE JTOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, DKOJIOTHYECKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPHH — MEXAHHWKH, MOJEKYISPHOW (PH3MKH M TEPMOJIWHAMHKH, POJIb (pr3muecKon
TeopHuH B ((OPMUPOBAHHUHU TIPEACTABICHUHN O GU3NIECKON KapTHHE MHPA,

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILECcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHas
TOYKa, PaBHOYCKOPEHHOE JBHXXEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIpyroe M abCONMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3aps, OMHOPOIAHOE IEKTPUUYECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (YHAAMEHTAIBHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (POpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUSA, IMPeoOpa3oBaHUS
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHS paBHOBECHS TBEPIOTO Tena), MpU ITOM
WCIIOJb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB: IIpeoOpazoBanuii [anmmes, BTOPOTO U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKECHUS
M KOHIEHTpPAUHUEH €ro MOJEKYJ, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CpEeAHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPTUM B TEIUIOBBIX TPOLIECCax), MPU OSTOM UCIOJIB30BATh MAaTEMaTUYECKOe
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS dIIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHAIBHOCTH  DJIEKTPOCTATUYECKOTO  TOJIS,  MPHUHIUIT
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYEeCKH BaXKHbIE COOTHOIIECHMs: 3aKOHbI Oma aiid
y4acTKa LEeNu U AJI1 3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH Jxoynsa—JIenua, npasumia
Kupxroda, 3akonsr dapazes s 371€KTpon3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: MEepEMEIICHNE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMATIbHAs JHEPTus, KWHETHYeCKas SHEprus, MeXaHWdecKas dSHeprus, pabora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHHUsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tena ¢ 3eMiIEi BOMU3H €€ TOBEPXHOCTH,
SHEPrHsl YIpyro aeGopManuy MPYKHHBL, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs
TeMIiepaTtypa Tena, padoTa B TEPMOJAWHAMHKE, BHYTPEHHSSI DHEPTUsS HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KIIJI wmneanbHOro TEMJIOBOTO JIBUraTeisl; 3JIEKTPUUECKOE TI0JIe, HANpsKEHHOCTH
AJIEKTPUYECKOr0 TOJIS, HANPSHKEHHOCTh MOJISI TOYEUHOrO 3apsia WIM 3apsiKEHHOTO
miapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJAa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa,
ANEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBIEHUE ydacTKa LENu C



MOCJIEIOBATEAbHBIM M MApaJjuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

OOBSACHATH OCOOCHHOCTH TMpPOTeKaHUS (UIUYECKUX SBICHUN: MeXaHHMYeCKoe
JIBIDKEHHUE, TEIJIOBOE JBWIXKEHHWE 4YacTHI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, ucrnapeHue, KUMeHHe U KOHIeHCAIus, TUIaBlIeHUue
M KpUCTAUIM3alMs, HANPAaBICHHOCTh  TEIUIONEpEAauu,  JJIEKTpU3auus  Tel,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

IIPOBOJUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKON BETUUMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH H3MEpPEeHH, NeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEeI0BAHMS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHI;

MPOBOJUTh  OMBITBI [0 TPOBEPKE MPEAJTOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJIyYEHHBIE PE3YIbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW TMIIOTE3BI;
cobmro1aTh mMpaBmiia 0€30MaCHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHUM B pamMKax
y4eOHOr0 SKCIIEpUMEHTA, MPAKTUKyMa U Y4eOHO-MCCIEI0BATENbCKOW M MPOEKTHOM
NESTENIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOWUCTB, U JIa0OPATOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pHu3MUecKOn
MOJIENI, OTBedalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATh (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJaThl (PU3MYECKUX TEOPHM MpH  HUCHOJIb30BAHUU
MaTE€MaTUYECKUX METOJIOB pEIIeHUs 3a/Jady, MPOBOJAUTH PACUETHl HA OCHOBAaHUU
WMEIOIINXCA JAHHBIX, aHAJIU3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATH METOIbI
penieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomne NPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (GU3MKH, a TaK)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTUYECKYIO ILIEMOYKY PAaCCYXACHHH C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKHUE SIBICHHUS,

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThHI
MU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJIM3UPOBATh W  OILICGHUBATh TMOCIEACTBUS OBITOBOM ¥  MPOU3BOJCTBEHHOU
NESATETLHOCTH YEJIOBeKAa, CBS3aHHOW C (U3MYECKUMH TIPOIeCCaMU, C TO3UIUH
9KOJIOTUYECKOU 0e30MMacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUUW HAyKd U
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHpopMaluei (HU3HUECKOTO COIepPIKaHus C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalul HH(OPMAIMM, TOJYYEHHOH M3 Pa3IUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIHIO U OLICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NpPOSIBIIAITh  OPraHU3AIlMOHHBIE W TIO3HABATEJIBHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, PpAlMOHAIBHO pACIpENeNiTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIMsIX, /IeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 Kknacce npeIMETHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE JTOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUU B IPAKTUYECKOMN ACSITEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAYyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YCHHME  OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHONM TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uKkyu, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

paznuyarth yCJIOBUS MPUMEHMMOCTH Mojened (QU3MYecKMX Teld M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIeN aToMa, aTOMHOTI'O Si7Jpa U KBAHTOBOI MOJIEIIN CBETA,

pasnuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, HCIONIb3Ys
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIBHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIWUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHJIYKIUU B DJIEMEHTE JJIEKTPUUECKON LIENH CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKA, MOCTYJIaThl CIIELUAIBHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JDiHIITeHHA a1 (hoTOrdexTa, MepBbld U BTOPOM
MoCTynaThl bopa, MpUHIKMI COOTHOIICHUS HeompeaenéHHocTen [ eizendepra, 3aKOHBI
COXpAHEHHUs 3apsJ0BOTO U MAacCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MHOTEHUMAN  J3JEKTPOCTATHYECKOrOo  MOJs,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, UHTeP(HEPEHIIHS BOITH, TUPPAKIIHS, TUCTICPCHUS,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuit apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNEeNATh HaIlpaBJICHUE WHAYKIUU MarHUTHOIO MOJIs IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOMCXOAAIIUX B 3BE3/IaX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JielaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJNTH KOCBCHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATYyCE MPEIIOKEHHOM TUITOTE3HI;
ONUCHIBATh METO/IbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HM3MEPUTENIBHBIX YCTPONCTB, U J1a0OPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalM3a YCIOBHsS BbIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a71a4M, TpeOyIolne MPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (U3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTMYECKYIO LIETIOYKY PACCYKICHHH C Oomopoil Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYeCKHe SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJIs1 O0BICHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
NPUPOJONOIB30BAHNN, a TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHIKCHUH HAyKH W
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTHMH ISl TIOMCKa,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHalu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B TIPOILECCE BBHIMOIHEHUS IMPOSKTHBIX W Y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTare B rpynme ¢ HCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHHUPOBATH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIbI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed mnpodeccHOHaIbHOM — AEATeNbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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padoThI padoThI
Paznen 1. JIEKTPOJINMHAMMUKA
11 MaruuTtHoe mone 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNEeKTpOMAarHUTHAs HHIYKIIUS 13 1 https://m.edsoo0.ru/\VOQQ38UZXC
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
2.1 MexaHuueckue KojaeOaHust 10 https://m.edsoo.ru/YOUAGBIFENZ
2.2 DJNEeKTPOMAarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CRANIICCIHE 1 ATCKTPOMATHITHEE 10 1 https://m.eds00.ru/RYENQYIC5
BOJIHBI
2.4 Onrtuka 25 1 https://m.edso00.ru/0BLIJ6N69R
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pasaeny 5
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckyisipHO-BOTHOBOH Tyan3M 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka atoma 5 https://m.edso0.ru/ZLJ435GQC
(0]
4.3 HBHKa ATOMHOTO A7pa 5 https://m.edso0.ru/Q4WLMHS9T

SJICMCHTApPHBIX YaCTUIL]
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Hroro mo pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPHU3UKU 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Hroro no pazneny 12

Pazgen 6. PU3HUECKHIA MIPAKTUKYM

6.1 dusnyeckuii MpakTUKyM 16 16 https://m.edsoo.ru/EL9A1IAJIF

Hroro no pazneny 16

Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremarusanusa 1 0000IIeHIE
HPEIMETHOTO COACPIKAHUS U OIIbITA
7.1 IEATeNLHOCTH, IPHOOPETEHHOTO IPU 15 https://m.edso00.ru/PSCGRX7IW

n3ydeHun Kypca ¢usuku 10 — 11

KJIacCOB
Hroro no paszneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XLB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 dusnka — pyHIaMeHTaIbHAsS HayKa O 1 bubnuoreka [JOK
pupoJe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubmuoreka [JOK
rccaea0BaHus GU3NYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 H03Ha§1/m MIPUPOABI pHa6JII§)I[eHI/IC u 1 Bubmorexa LIOK
PHPOJBL. https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
bubmuoreka [JOK
4 Crioco6s1 n3mMepenus: Gu3NUeCKuX BeIMYUH 1
p ¢ https://m.edso0.ru/ca2def03
AOCOIIOTHAsI U OTHOCUTEIIbHAS
5) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 Bubnuorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU 1 bu6nuorexa [IOK
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
eATEIILHOCTH JIOJIEH
Mexanunueckoe apuxenue. Cucrema
7 otrcuera. OTHOCUTEIHPHOCTh MEXaHUUECKOTO 1 bubnmoreka [JOK
neuxkenus. [Ipsmas u obpaTHas 3agaun https://m.edso00.ru/e9a52f02
MEXaHUKH
Panuyc-BekTop MaTepualbHONW TOUKH, €T0
8 MPOEKIMU Ha OCH KoopauHaT. TpaekTopusi. 1 bubnmoreka [JOK

[Tepememenue. Ckopocts. X mpoekuu Ha
OCH KOOpJMHAT

https://m.edso0.ru/30a108a5
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PaBHOMEpHOE NPAMOJIMHENTHOE ABUKECHHUE.

9 I'paduaeckoe onrcanne paBHOMEPHOTO bubmmorexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKCHUS
10 CnoxxeHue nepeMeIeHuii iU CKOpOCTe. bubnmoreka [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBnomepnoe asuxkenne. MrooBeHHas
11 CKOpOCTh. Y ckopenue. [IpsamonnHeitnoe bubmmorexa [JOK
P ' P P https://m.edsoo.ru/a99549a7
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'padmuueckoe onucanue NPSIMOIUHEIHOTO bubnmoreka [JOK
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBobonHOe najieHue. Y CKOpeHue
13 CBOOOTHOTO TaJICHUs. 3aBUCUMOCTh bubnmoreka [JOK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu
14 JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM K bubnuotexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
JIaGoparopHas pabota Nel
15 «3yueHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTATBHOY
KpuBonuneiinoe nuxkenue. JIBuxeHue mo
OKPY>KHOCTH. YTJIOBas U JUHEWHAas
16 CK(I:y())KCTB [lepuon u yactora bubmmorexa [JOK
P - epaon ] https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTENHHOE H TTOTHOE
YCKOpEHUe
17 f}I?IEOPZEOHI;H;;[HIESI?I:: JT\regia o bubmmorexa [IOK
7 https://m.edso00.ru/1242f32e
OKPY>KHOCTH
18 KontposnbHas pabota o Teme "KuHematnka
IlepBb1if 3ak0oH Hbrorona. MHepuuanbubie
. bubnmoreka [JOK
19 cuctembl orcuéra. [IpuHnummn

OTHOCHUTEIbHOCTHU I anuines.

https://m.edsoo.ru/5a9e4a64
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HewunepuinanbHbie CUCTEMBI OTCUETA

20 Cuna. PaBHojielicTByo1as cuiia. Bropoit bubnuoreka [JOK
3akoH Herotona. Macca https://m.edso00.ru/141d3837
21 B3aumoneiictBue ten. Tperuil 3akoH bubmuoreka [JOK
HeroTona https://m.edso0.ru/57dba505
99 [Tpunuun cynepnosunuu cui. Pemenue bubmmorexa [IOK
3a7a4 Ha IPpUMEHEHUE 3aKk0HOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
23 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U bubmorexa HOK
N P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
24 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubnunoreka [JOK
HaJeHus https://m.edso0.ru/22757f26
JIBv>KeHHE HEOCCHBIX TE U UX
25 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [JOK
Y yt $eP https://m.edsoo.ru/11abfa0a
KocMHuYeckasi ckopocTb. 3akoHbl Keriepa
bu6mmoreka [IOK
26 . I'yka. B
Cuia ynpyrocry. 3akor I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
JlabopaTtopHas pabota Ne3 bubnmnoreka [JOK
27 «M3mepenne KECTKOCTH PYKUHBI https://m.edso00.ru/1fa86499
https://m.eds00.ru/2ch29676
Cuna tpenus. [Ipuposa v BUIBI CHJT TPEHHUSL.
28 HBI/I)KGEI/IC B meKgcfH W Taze c éT(l))M bubmorexa HOK
8 yi https://m.edsoo.ru/a28aa7ad
CHJIBI COMTPOTUBIICHUS CPEIbI
JlabopaTtopHas pabota Ned
29 «M3mepenne ko durnenta
TPEHUS CKOJILKCHHS
bubmuorexa [JOK
Hasnenue. ['uapocratuueckoe 1aBiIeHUE.
30 Cuna Abxinena bubmmoreka [JOK
P A https://m.edso00.ru/2b95d57e
31 AbcomotHo TBepaoe Teno. [loctynaTensHoe bubnmoreka [JOK

" BpalllaTCJIbHOC ABMXXCHUEC TBEPAOIro TCIa

https://m.edso00.ru/653d3459
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MOMEHT CHJIIBI OTHOCHTEIBHO OCH

32
Bpaienus. [lneyo cumbl
CrnosxeHue CHl, MPUIOKEHHBIX K TBEPIOMY
33 teny. LlenTp TspkecTu Tena. Y cinoBus bubmmorexa [IOK
paBHOBECHS TBEPAOTO Tea. Buasbl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
Jlaboparopuas pabota Ne5 «VccrnenoBanue
34 YCIIOBUI PaBHOBECHS TBEPJIOTO TeJa,
HMMEIOIIETO OCh BPAIICHUSD»
bubmuoreka [JOK
35 Pemenwue 3amau
A https://m.edsoo.ru/dclcaac0
KontponbHas padota no teme "J[uHamuka. bubnunoreka [JOK
36 .
Craruka TBEpAOro Tena https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHOW TOUYKU, CUCTEMBbI
37 MaTepUaIbHBIX TO4YeK. LIeHTp Macc cuctemsl bubnmnoreka [JOK
MaTepuaibHBIX TO4eK. Teopema 0 JBUKEHUU https://m.edso00.ru/4bb8294b
IIEHTpa Macc
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIIbCa
38 Tesna. 3aKOH COXPAaHEHMS UMITYJIbCa bubmorexa LHOK
’ P Y ' https://m.edsoo.ru/13f0a221
PeaktuBHOE ABMXKEHUE
39 JlabopaTtopHas padota Ne6 «3mepenue
UMITYJTbCA TeJIa TI0 €r0 TOPMO3HOMY ITYTH)
MOMEHT UMITyJIbCa MaTepUATbHON TOUYKH.
40 [IpencraBieHne 0 COXpaHEHUH MOMEHTA bubmmorexa [JOK
e P https://m.edso0.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX ITOJISIX
bubmuorexa [JOK
41 Pemenue 3agau
s https://m.edso0.ru/f7706d63
PaGora cuibl Ha MajOM U Ha KOHEYHOM
42 nepemeneHuu. ['padpuueckoe bubnmoreka [JOK

MpeACTaBICHUE pabOThI CHUITbI. MOIITHOCTD
CHIIBI

https://m.eds00.ru/913974c7
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Kunernueckas sneprus. Teopema 00

43 U3MEHEHUN KUHETUYECKON DHEPTUU bubmnorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHManbHBIE M HEMOTEHIIMAIBHEIE CUIIBI.
44 IlorennuanrHas >Heprusa. Bropas bubnnorexa [IOK
a PrHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMu4eckast ckopocTb. CBsi3b
paboThI HEMOTECHIIUATBHBIX CHJI C
45 H3MEHEHUEM MEXAHUUECKOU DHEPTUU bubmorexa [IOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUr
Yupyrue u He W€ CTOJIKHOBEHUS.
46 v EZ;eHne Eeynff) };IFHI/I I MieanbHOM bubmmorexa [IOK
p PHYJUIH UG UL https://m.eds00.ru/f30f43b6
JKUIKOCTHU
47 KonTponbhas pabota mo Teme "3aKOHBI bubnnoreka [JOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUIl O IIPUPOJIE
P PP bu6mmoreka [IOK
48 TermnoTel. OcHoBHEIE TTONIOKeHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe nBUKEHME
CrpoeHue ra3000pa3HbIX, XKUJIKUX U
49 TBEPABIX TEJI. XapakTep ABKEHUA U bubmmorexa LHOK
p L P P https://m.edso0o.ru/c44d02e2
B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA
Macca 1 pasMmepsl MOJIEKYJT (aTOMOB).
50 Konnqecho Bep ecTBa ri’OC”(FOﬂHHaH) bubmorexa [IOK
m ' https://m.edsoo.ru/c5b72ab7
ABorazipo
51 Temmnepatypa. TennoBoe paBHOBeCHE. bubnuorexa [IOK
[ITkana [enscus https://m.eds00.ru/0070d493
bu6mmorexa [JOK
52 Pemenne 3ana
HHCHHE Saad https://m.edsoo.ru/1531aba5
b K
53 U neansHeiii ra3. [[a30BbIe 3aKOHBI nbmorexa [0

https://m.edsoo.ru/1deb2367
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54 VYpaBuenue Menneneepa-Kianeiipona. bubnmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/8d12c328

55 AOcomoTHas TemrepaTtypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f

56 H3onporiecchl B ueaaibHOM rase ¢ bubnnoreka [JOK
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue bubmmorexa [IOK

57
M30IIPOIIECCOB: U30TEPMa, H30X0pa, n3o0apa https://m.eds00.ru/1344327b

58 Jlaboparopuas pabota Ne7
«M3yuenue uzobapHOro mpouecca»

bubmuorexa [JOK

59 Ocuosroe ypasienne MKT https://m.eds00.ru/c8094721

bubmuorexa [JOK

60 Pemerme a2 https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl

61 TepMonHHaMI{quKOﬁ CI/\I’CTCMBI co cpenHen https://m.edsoo.ru/c38af875
KMHETHYECKOM dHEpruel mocTynaTeaIbHOro
TETJIOBOTO JABUKEHUS €€ YaCTHUII

62 O06o001mIeHre u cucTeMaTU3amysa 3HaHUH 110 bubmuorexa [JOK
teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

63 KonTtponsHas pabora o Teme "OCHOBBI bubnnorexa [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonnnaMmuyeckas cucrema. 3ajlaHue
BHEIIHUX ycnoBui 1uist T/ cucreMsl.

64 Buemnve 1 BHyTpEeHHUE ITapaMETPBI. bubnnoreka [JOK
[Tapamerpsl T/l cucTemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEIMYUH, OMUCHIBAIONIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH.

bu6mmoreka [IOK
65 CamornpounsBonbHas penakcarus T/]

CHUCTCMBI K TCIIJIOBOMY PABHOBCCHIO

https://m.edsoo.ru/8ec512f0
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Monens uaeanbHOro raza B

bubmuoreka [JOK

66 TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
prioa P https://m.eds00.ru/29355001
3TOU MOJIETH

67 VYpaBuenue Meneneea-Kianeiipona u bubnmoreka [JOK
BBIPA)KCHUE JUJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue 111 BHyTpEeHHEW SHEPTUM

68 O0JHOATOMHOI'0 UJICAJIbHOTO rasa. bubmuorexka [JOK
KBasucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B TEPMOJAUHAMUKE.

69 Breruucnenue paboTtsl 1o rpaduky mnporecca bubmorexa HOK

P P y pot https://m.edso00.ru/741d5738
Ha pV-auarpamme
Tennonepenaua kak crnocod U3MEHEHUS
70 BHyTpeHHel sHepruun T]I cucreMsl 6e3 bubmorexa OK
yip P https://m.edso00.ru/3d734561
COBepIIeHUS PabOThI
71 KonBekuusi, TenaonpoBOAHOCTb, U3Iy4EHUE bubmmorexa [TOK
HL POBOA > STy https://m.edso0.ru/157b54cd
KomnnuaectBo temnotel. TemmoéMKocTh Tena.

79 VY enpHas U MOJISIpHAs TEIUIOEMKOCTH bubnuotexa [JOK
BEILIECTBA. Y IeJIbHAS TENJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOTLIUBA

73 Pacuér xonmyecTBa TEMIOTHI IPU bubmuorexa [JOK
Terioneperaye https://m.edsoo.ru/1db5ad4e

72 [TonsTue 06 annabaTHOM TIpoIIEcCe. bubnmoreka [JOK
[IepBblit 3aKOH TEPMOAMHAMUKH https://m.eds00.ru/d8098824
KomnmndaecTBo TermioThl u paboTa Kak Mepbl

75 W3MeHeHUs1 BHyTpeHHel snepruu T /1 bubmmorexa [JOK

yIp P https://m.edsoo.ru/b047alcd
CUCTEMBI
BTopoii 3aKk0H TEpMOAUHAMUKH I
P P bu6mmoreka [JOK
76 PAaBHOBECHBIX M HEPABHOBECHBIX MIPOLIECCOB.

Heo6paTMOCTh NPUPOTHBIX MTPOLIECCOB

https://m.edsoo.ru/c6f4f464
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77 [TpuHIUIIBI AEHCTBUS TEMJIOBBIX MAIIWH. bubmuoreka [JOK
KIIJI https://m.edso0.ru/2e945513
78 MaxkcumanbsHoe 3HaueHue KIT. Iukn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
79 P
CHieHHe salad https://m.edsoo.ru/b3efal8b
DKOIOTHYECKHUE ACIIEKTHI UCITOIb30BAHUS
80 TEIUIOBLIX JBUTaTeel. TemnoBoe bubmmorexa [IOK
A T https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
bubmuoreka [JOK
81 P
Clietme salat https://m.edsoo.ru/c8c70432
O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110
82 TeMe "Tepmoannamuka. TemioBbie bubmorexa [IOK
F ' https://m.edsoo.ru/28d62b3f
MAIIUHBI
83 KonrtponbHas pabota no reme bubnnorexa [JOK
"TepmonnHamuka. TenaoBsle MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBanue U KOHIEHCAIIUS.
84 Hcnapenne u kumenne. Y aenbHas TEINIOTa bubmmorexa LHOK
P ’ https://m.eds00.ru/6f8e6777
napooOpazoBaHUs
Hacwimennbie ¥ HEHACHIIICHHBIC MTApPHI.
KauecTBeHHas 3aBUCUMOCTB INIOTHOCTH U
JABJICHUS HACBIIEHHOTO Mapa OT
85 TEMIIEPATYPHI, UX HE3aBUCUMOCTE OT bubnmorexa LIOK
1PATYPBL, https://m.edso0.ru/f5c17d02
00BEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyphl KUTICHUS OT JABJICHUS B
KUIKOCTH
86 BraxxnocTs Bo3ayxa. AGComoTHAS U bubmuorexa [JOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
87 Pemenne 3amau
g https://m.edsoo.ru/18e95ff3
88 Tépnoe Teno. Kpucrammmaeckue u bubnuorexa [JOK
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amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

https://m.edsoo.ru/20a88a03

[InaBneHue u kpuctauu3auus. Y aesbHas

bu6mmoreka [JOK

89
Teriora miasieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedbopmarnuu TBEpAOTO Tena. PacTsokeHue u

90 cxarue. Casur. Monyne FOura. IIpenen bubmorexa HOK

- BT H}: - ped https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
TennoBoe pacuMpeHue KUIKOCTEN U
91 TBEPABIX T€J. AHTAPMOHHU3M TETUIOBBIX bubmmorexa [JOK
pA " P https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTuIl BElIecTBa

92 [IpeoOpaszoBanue sHeprun B (Ha30BBIX bubmmorexa [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmuoreka [JOK

93 YpaBHeHHE TEIIOBOTO OanaHca

PABHEHHE TEILIOBOT " https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

94 Pemenue 3ana

HICHHE saAad https://m.edso0.ru/8ab7{40d
[ToBepxHOCcTHOE HaTsKeHUE. KanunsipHeie

95 siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON bubnuotexa [JOK
MIOBEPXHOCTBIO KUAKOCTH. Dopmyra https://m.edsoo.ru/b42f1f97
Jlamutaca
O060061eHre U cucTeMaTU3alus 3HaHUu# 110

96 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [JOK

P B ' https://m.eds00.ru/0b52575¢
da30BbIE IEPEXOABI

97 KonrtponbHas paborta no reme "ArperatHbie bubnuorexa [IOK
cocrossHus BenlecTBa. @a3oBbie nepexoas” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U €€ IposSBICHUS.

08 Dnektpuueckuii 3apsia. [[Ba Buna bubnmoreka [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
TUBJIEKTPUKU U TIOTYIPOBOAHUKHI

99 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. bubnuorexa [JOK

3aKkoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

https://m.edsoo.ru/f49afd24
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100 B3anmoneiictBue 3apsanoB. Toueunbie bubmuoreka [JOK
3apsabl. 3akoH Kynona https://m.edso00.ru/445b7746

bubmuoreka [JOK

101 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

102 DnekTpuyeckoe noje. Ero neiictBue Ha bubnuoreka [JOK
BJIEKTPUYECKUE 3aPsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB JIEKTPUYECKOTO MOJIS.

103 [TpoGublii 3apsy. JIuHuM HanpsHKEHHOCTH bubnmoreka [JOK
3JIEKTPpUYECKOro 1moJisa. OIHOpOaHOE https://m.edsoo.ru/3dac6957
AIEKTPUICCKOE TI0JIe
[ToTeHIMATBEHOCTD ANEKTPOCTATUIECKOTO

104 moJist. PasHocTs HOTEHIIMAIOB 1 bubmorexa HOK

' H hitps://m.eds00.ru/80021447
HaIpsDKEHUE
[ToTennmanpHas SHEPTHs 3apsiaa B
105 asiekTpocTaTnueckoM nosne. Ilorennuan bubmmorexa [TOK
P ) https://m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO TSI
CBs13b HANPSHKEHHOCTH TIOJIS U PA3HOCTH
106 MMOTEHIHMAIOB IS DIIEKTPOCTATHYECKOTO bubmorexa LOK
H a P https://m.edsoo.ru/df7a6838
IIOJISt

107 [TpuHIMI Cyneprno3UIIUN dJIEKTPHUECKUX bu6mmoreka [JOK
nojeu https://m.edsoo.ru/Ocfed4a6e

bu6mmorexa [{JOK

108 P

CHICHHE 3alad https://m.edso0.ru/5a582263

109 [Tone Toueunoro 3apsana. [lose paBHOMEPHO bubmuorexa [JOK
3apsKEHHON cepbl https://m.edso00.ru/b297b5c3
[ToJte paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

110 mapa. [Toe paBHOMEPHO 3apsKEeHHON bubmmorexa [TOK

pa. P p p https://m.edsoo.ru/f7a665ee
0eCKOHEUYHOH MIOCKOCTH

111 [IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE. bubnmoreka [JOK

VYcnoBue paBHOBECHS 3apsiiOB

https://m.edso0.ru/32405eab
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JIMDIEeKTPUKHU U TIOTYIPOBOAHUKY B

bubmuoreka [JOK

112
3JIEKTPOCTATUYECKOM I10JIe https://m.edso00.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
113 KOHACHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO bubmorexa HOK
A pa- p https://m.eds00.ru/845b4f73
KOHJIEHCAaTOpa
114 ITapannensHO€ COeAMHEHUE KOHIEHCATOPOB bubmorexa HOK
P A A p https://m.edsoo.ru/d11e8ce7
115 ITocnegoBarenbHOE COCAUHEHUE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
116 DHeprus 3apsHKeHHOTO KOHACHCATOpa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexka [JOK
117 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
118 JIBro>keHue 3apsiKEHHOM YacCTHUIIbI B bubmuoreka [JOK
OJTHOPOZHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
119 Pemenue 3amau
120 O06o001IeHre u cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [JOK
Teme "Dnekrpuueckoe nose"” https://m.eds00.ru/5752603f
KonTponbhas padota no teme bubnnorexa [JOK
121
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTosiHHBIN TOK. Y CI0BUS
122 CYIIECTBOBAHUS ITOCTOSTHHOTO bubmorexa HOK
ym https://m.edso00.ru/233311b5
AIEKTPUIECKOTO TOKA
bubmuorexa [JOK
123 4 .H S/1C
crowmkn Toka. Hanpsokere n 31 https://m.edso0.ru/0839a115
124 3akon OMa 1St yJacTKa LeTH. bubnmnorexa [JOK
DIIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb CONIPOTUBIICHUS OJHOPOIHOTO
P AHOPOA bubnmoreka [JOK
125 IIPOBOJHMKA OT €ro0 JUIMHBI U IIJIOIIAIU

MOMECPCUHOTO CCUCHUSA

https://m.edsoo.ru/95fcdf51
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126 VY nenbHOE COMPOTHUBIICHHUE BEILIECTBA. bubnmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/437f8300
127 [TocnenoBarenbHOE, MapAILIEIBHOE, bu6mmoreka [JOK
CMEILIAHHOE COECIMHEHNE MPOBOJHUKOB https://m.edsoo.ru/236f7e07
JlabGopaTopHas paborta Ne§
128 «ITocnenoBaTenbHOE U MapaLICILHOE
COCITUHEHUS TIPOBOTHUKOBY.
129 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmoreka [JOK
nerneid. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
bubnmoreka [JOK
130 Pemterrte aza https://m.edso:fru/3881b469
131 Pabota snekrpudeckoro Toka. 3aKoH bubmmorexa [IOK
Jxoyns —Jlenna https://m.eds00.ru/a3605c5¢c
bubnmoreka [JOK
132 | Pemete saza https://m.edsogru/6761bf0f
133 MONIHOCTD IEKTPUIYECKOTO TOKa. TeruioBast bubnmnoreka [JOK
MOIIIHOCTb, BBIJIENIAEMAasi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnmnoreka [JOK
134 Penterre sazat https://m.edsogru/eb72fc24
135 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubnmnoreka [JOK
HMCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
Jlaboparopnas pabota Ne9 «3mepenue
136 O/1C u BHYTPEHHETO CONIPOTUBIICHMS
MCTOYHUKA TOKA»
137 3akon OMa 115 IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
138 Pemrerne saas https://m.edsogru/3580b679
bubnuorexa [JOK
139 MomHOCTE ACTOTHUKA TOKA https://m.edsogru/aan51d8
140 KopoTtkoe 3ambikanmne bubnuoreka [JOK
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https://m.edso00.ru/546f5632

141 KonneHcarop B ienu moCTOSSTHHOTO TOKa bubmorexa HOK
A pri https://m.edso00.ru/35368f3e
bu6mmoreka [JOK
142 Peuterye sazat https://m.edso0.ru/4410cef0
Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
143 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
144 Pemenue 3anau no teme "IlocTostHHBINM bubnmoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
145 Pemenue 3agau mo teme "llocTostHHBIN bubmuoreka [JOK
AIEKTPUUYECCKUN TOK" https://m.edsoo.ru/eb5d4687
146 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bu6mmoreka [JOK
teme "[loCTOsTHHBIN AEeKTpUYECKUM TOK" https://m.edsoo.ru/bfd7a050
147 KonTponbHas padota no teme bubmmorexa [IOK
"IIoCTOSHHBIN PIEKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHbIX
148 BE CCI;B Dnex IquCIiII/H‘/'I TOK BpMeTaJ'IJ'IaX bubmorexa HOK
B ’ P ’ https://m.edsoo.ru/da794295
CBepXIpoBOIMMOCTH
DNEeKTPUUECKUN TOK B pacTBOpaxX U
149 acryiaBax 3JIeKTpoJuToB. 3akoHbl Dapanes bubmorexa HOK
P P ' pal https://m.edso00.ru/4b423491
JUTSI DJIEKTPOITH3a
bubmuorexa [JOK
150 i Nl
DEKTPHICCHH TOK B rasax. [lnasma https://m.eds00.ru/92d92f76
151 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
npudOpsI https://m.edsoo.ru/2E+160
152 DJIEKTPUUYECKUH TOK B TOJIYIPOBOTHUKAX bubmorexa HOK
P YHpOBOA https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
1 IT
53 OJTYTIPOBOTHUKOBEIE PUOOPHI https://m.eds00.ru/83622200
154 @u3nyecKuil NPakTUKYM 110 TEME bubmuorexa [IOK

"N3mMepeHue yCKOpeHHUsl IpU

https://m.edsoo.ru/5643ea56
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MPSIMOJTMHETHOM PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOU IIOCKOCTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH

bubmuoreka [JOK

155 BPEMEHH JIBIDKEHUS OpycKa 10 HAKJIOHHOM
P 8 by https://m.edso0.ru/f6292f5¢
IJIOCKOCTH Ha 3a/IaHHOE PacCTOSIHUE OT €ro
Macchl"
@uU3NYECKU NPAKTUKYM 110 TEME bubnuoreka [IOK
156 n n
N3ydeHue n30TepMuyeCcKoro mpoiecca https://m.edso00.ru/6960b6ef
Ou3nyecKkuil MpakTUKyM IO TeMe
157 "N3mepeHue yaenbHON TeImI0eMKOCTH bubmorexa HOK
P A https://m.edsoo.ru/d1ea2402
BEIICCTBA»
Ou3nyecKkuil MPakTUKyM 0 TeMe
158 "Habmtoienue npeBpalieHus SHEPTruu bubnmoreka [JOK
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO https://m.edsoo.ru/bcf53514
W3Iy4eHUs! CBETONO/IA
@uU3NYECKUN NPAKTUKYM II0 TEME
159 "U3MEpEeHne yAEIbHOTO CONPOTUBIICHUS bubmmorexa [OK
pErHE YA P https://m.eds00.ru/0b34db84
MIPOBOIHHUKOBY
160 duznyeckuil npakTukym 1o teme "CHstue bubnnorexa [JOK
BOJIBT- aMIIEPHON XapaKTEPUCTUKHU qroa" https://m.edsoo.ru/64b6e901
161 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 bubnmnoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/ed017d93
162 O06o011IeHne U cucTeMaTu3alys 3HaHUH 110 bubnnoreka [JOK
teme "Jlunamuka" https://m.edso00.ru/3149956b
163 O06001enre u cucTeMaTU3aIys 3HaHU| 110 bubnmoreka [JOK
teme "CraTtnka TBepaoro tema" https://m.edso0.ru/0f9752ac
164 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "3aKOHbI COXpPAaHEHUSI B MeXaHUKe" https://m.edsoo.ru/6c0df9cc
165 . O0001IeHNEe U cHCTeMAaTH3aIUs 3HAHUH 110 bubnuoreka [JOK

TeMe "OCHOBBI MOJIEKYJISIPHOKMHETUYECKOU

https://m.edsoo.ru/de148976



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

Teopun"

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O

" bubmuoreka [JOK
166 TEME TC'I')MOI[I/IHaMI/IKa. TemnoBeie 1 httos://m.e dSO(])_FI'U P—
MaIlIiHbI
PesepBHbIil ypok. O6001IeHIE 1
167 CHCTEMAaTHU3allMs 3HAaHHUH 110 TeME 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoab"
168 O00011IeHE U CUCTEMATH3aIis 3HaHUH 110 1 bubmuoreka [JOK
Teme "Dnekrpuueckoe nose"” https://m.edsoo.ru/f2381c0c
169 . O6001IeHNE U CHCTeMAaTH3aIHs 3HAHUH T10 1 bubnmoreka [JOK
teme "I1oCTOSIHHBIN JEKTPUIECKUNA TOK" https://m.edsoo.ru/3cae6dal
170 O06001IeHNEe U CUCTEMAaTU3aIks 3HAHUH 10 1 bubmuoreka [JOK
teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 170 16

[MPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Kontpoapirie  Ipaxruteckue HU3y4eHusi 00pa3oBaTeJbHbIC PeCypPChI
padoThI padoThI

B3anmoaeiicTBHE MOCTOSHHBIX MArHUTOB U

1 [POBOIHUKOB ¢ TOKOM. MarHuTHOE MoJie. 1 https://m.edsoo.ru/H05J3PQ24
I'mnote3a Amrmepa
BekTop MarHuTHOM MHIYKIUH. [[pUHIATT

2 CYIEPIO3UIMHA MarHUTHBIX TOJIei. JInHUM 1 https://m.edsoo.ru/0YNNE57SO
MarHMUTHON MHIAYKIHH

3 MarHuTHOE 10JIe IPOBOJHUKA C TOKOM. 1 https://m.eds0o.ru/FLOASACBX
OnbIT OpcTena

4 Cuia Amrnepa, e€ HarpaBJICHUE U MOJYJIb https://m.edsoo.ru/1IJEDF5HEN

5 Penrenue 3anau https://m.edsoo.ru/R80PKEZP4

6 Tpmveneriie sakoma AMIepa. 1 https://m.edsoo.ru/5A2ACKSRB
DneKTpou3MepuUTENbHbIE MTPUOOPHI
Cuna JlopeHiia, e€ HarpaBlIeHUE U MOJYJTb.

7 JIBroKeHHE 3apsHKEHHOW YaCTHIIBI B 1 https://m.edsoo0.ru/6MB8YZ8TN
OJTHOPOJTHOM MAarHUTHOM IT0JIE

8 Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 Pab6orta cuiel Jloperia https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau https://m.edsoo.ru/GH8JAPHBQ

11 Marmmrioe oz 5 Bemectse. 1 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTUKH, apa- U JMaMarHeTHKH
OcHOBHBIE CBOWCTBA (heppOMarHeTHKOB.

12 [Ipumenenne peppoMarHeTHKOB 1 https://m.eds00.ru/960J4E47D
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Perenne 3agau mo reme "MarautHoe

13 j https://m.eds00.ru/Q8JGTYNHT
I10JIC

14 Pemeite sanat nio eme "Marmmrioe https://m.eds00.ru/MPCUALFIM
I1I0JIC

15 #LBICHHE DIICKTPOMArHHTHOM HHYKUIHH. https://m.edsoo.ru/\V7BSKAUS9
[Totox BCKTOpa MarHMTHOW MHAYKIHUH

16 O/1C uHaYKIUN https://m.edsoo.ru/8TLELGTJZ

17 SaKOH OIEKTPOMArHHTHOMH HHAYKIH https://m.eds00.ru/7TEOPOGAR3
®dapanes

18 BI/IXpeBOG QJICKTPHUICCKOC I10JIC. Toxku https//medsooru/lONVHOlNK
dyko
OJ1C uHAYKIMY B ABUKYIIAXCS

19 https://m.edsoo.ru/X0013RAA1
IMPOBOAHUKAX

20 Penrenue 3anau https://m.edso0.ru/ZZTUBO2GO

21 [pasuiio Jlenna https://m.edso0.ru/GIRNARYL9
141 . K

22 FAYITHBHOCTS. RATYIIRA https://m.eds00.ru/37WBAJCTF
HHAYKTUBHOCTHU B ICIIU ITOCTOSHHOI'O TOKa

23 R https://m.eds00.ru/99CECGMBH
CaMOMHAYKIINU

24 DHEPIHs MATHHTHOTO MO KATYLIKH ¢ https://m.eds00.ru/PSAXRHOGS
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

25 Pemenne 3amau https://m.edsoo.ru/MAWTH1ZS0

26 O6O6VIVHGHHC 1 CHCTeMaTH,? AU SHARHII TO https://m.edsoo.ru/WZCM1SBLO
TEMEC 3J'ICKTpOI(I/IHaMI/IKa
K

27 Kormpoxbias pabota o Teme https://m.eds00.ru/NIQLKI45Y

DNeKTpouHAMUKA

K .

28 oncbaTembAi CHCTEMS. CBOBOIHEIC https://m.eds00.ru/R7DBWGSTQ

Konebanus. 'apMoHnYecKue KomeOaHwst



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
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https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ

Kunemarnueckoe 1 fHHaAMHUYECKOE

29 . https://m.edso0.ru/G1IUGM9AS5P
OIIMCaHME KOJIEOATEIbHBIX IBIKEHUN
DHepreTuyeckoe onucanue. BeiBos

30 I[I/IHElMI/I‘-IGfJKOI‘O OIMCAHUSI TAPMOHUYCCKUX https://m.eds0o.ru/3AB3V2VLE
KoJIe0aHUH U3 UX YHEPreTHUECKOTO U
KUHEMATUYECKOTO OIMUCAHUS

31 Awmrutyaa u ($asa konebaHui https://m.edsoo.ru/IRUHIPMT1
ITepuon n yactora konebanui. [lepuos
MaJIbIX CBOOOIHBIX KOJICOaHU

32 MaTeMaTHYECKOro MasiTHuKa. Ilepruon https://m.edsoo.ru/BUSUSUF04
CBOOOJTHBIX KOJICOAHHH MIPY>KUHHOTO
MAasiTHUKA

0 .B

33 3aTyXIOUIHE KONEOAHMS. BEIHYKICHHbIE https://m.edso0.ru/TGTJTWAUQ
kosiebauns. Pesonanc

34 ABTOKOJIEOAHMS https://m.edsoo0.ru/BW1KOUGVP
P

35 cHicHie satat https://m.eds00.ru/XPWCJICPJ
VYpok-koHpepenus "MexaHnuueckue

36 KOJIeOaHHS B My3BbIKaJTbHBIX https://m.edsoo.ru/DAYGBRUYJ
MHCTpyMeEHTax"

37 O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110 https://m.eds00.ru/SV7MHCH10
TeMme "MexaHndeckue Kojieoannsa"

38 DICKTPOMATHHTHBIC KOTICOAHHS. https://m.eds00.ru/H5B2WSAPN
KonebarenbHbIil KOHTYD
dopmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI https://m.edsoo.ru/RHGLVVKQ5
TOKa B KOJIEOATEIIbHOM KOHTYpPE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM https://m.edso0.ru/MMOLP2WON

KOJIe0aTeTbHOM KOHTYPE



https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN

3aryxallue 3JIeKTPOMAarHUTHbIE

41 KosieOanus. BeinyKaeHHbIe https://m.edsoo.ru/4VHIISUMW
9JIEKTPOMArHUTHBIC KOJICOAHHSI

42 Hepemerriiit Tok. Pesnctop i https://m.eds00.ru/OG6JQHTOD
KOHJICHCATOP B IICMH TIEPEMEHHOTO TOKa

43 Katyuika HHAYKTHBHOCTH B LiETIH https://m.eds00.ru/6P4EK0LH7
MIEPEMEHHOTO TOKa

44 ig‘;‘;i;ﬁi iﬂfoie“p“qmo“ Her https://m.eds00.ru/P1FZDISQV
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTATYTHOE M JICHCTBYIOIIIEE 3HAUCHHE https://m.edso0o.ru/6P4CXH152
CHUJTBI TOKA U HAMPSKCHUS

46 Pe3oHaHC B 3JIEKTPUYECKOM IIEMTH https://m.edsoo.ru/AYQWXESRA

47 Penrenue 3amau https://m.eds00.ru/0CVLSMIOS
Wneanwsubrif Tpancdopmarop.

48 [Ipou3sBoacTBO, epeaaya u moTpedieHne https://m.edsoo.ru/F142U7UQR
ANEKTPUYECKON SJHEPTUU
DKOJIOTMYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 SMEKTpOSHEpIii. KybTypa https://m.edsoo.ru/UYDMJIDXZW
UCTIOIb30BaHUS 3JICKTPOIHEPTHH B
MOBCEHEBHOM KU3HU

50 Pemenne 3amau https://m.edsoo.ru/IR54QM6F2

51 Pemrenue 3anau https://m.edsoo.ru/7UFPFF3KK

59 O06o01IeHre U cucTeMaTU3alus 3HaHU| 10 https://m.edsoo.ru/l6Y'Y'Y 79E0
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU https://m.eds00.ru/OP6Y ANBXC
MEXaHUYCCKUX BOJIH

54 CBoiicTBa MEXaHHMYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX



https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKkTEepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
15 il

56 HpPasBYK 1 yﬂprasByKv yMOBO® https://m.edso0.ru/24XDNL1P1
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl

57 Pemrenne 3amau https://m.edso0.ru/SWQQHEYAJ

58 DJIeKTpOMarHUTHBIE BOJIHBI. M3nydeHue https://m.eds00.r/EHMGUTOBG
ANIEKTPOMATrHUTHBIX BOJIH
3 .

59 HEPTI SMCKTPOMATHHITHBIX BOJH https://m.edsoo.ru/HOOHGOBVS
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
[Ikasa 371eKTpPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHrE 3JIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/RZ8BKEKVL
TEXHHKE U OBITY
[TpuHIIUIIBI PAMOCBA3U M TEICBUICHUS.

61 Pannonokarusi. 1eKTpoMarHuTHOE https://m.edso0.ru/7TKCCHOBNS
3arpsi3HEHNE OKPYKaIoIIei cpezbl
K 0 "Koneb

62 OHTPOJ?’HM paboTa [o TemMe “ROnCbaHA https://m.edsoo.ru/NJT16HVEI
U BOJTHBI

63 (BeT. 3AKOH IPAMOMHMHEHHOro https://m.eds00.ru/KSRDTMZWV
pacnpocTpaHeHus CBeTa
P

64 ctiere 3a51 47 Ha NpHMEHEHHE sakona https://m.edsoo.ru/3H2YL4ARA4I
NPSMOJIMHEHHOTO PACIPOCTPAHECHUS CBETA

LT :

65 Orpasicetiite cpeta. Ilockoe sepiao https://m.eds00.ru/TIX9ZBOSG
Cdepudaeckoe 3epraino
[Ipenomnenue cBera. AGCOMIOTHEIN U
OTHOCHTEJIbHBIN MTOKA3aTeb

66 npesnomienus. [lonHoe BHyTpeHHee https://m.edsoo.ru/LNCHJ3MOR
oTpakeHue. [IpenenbHbIN yroJ MoiaHoro
BHYTPEHHETO OTPayKCHHSI
P

67 CIICHHE 34/a% Ha NPUMCHEHHE 3aKOHoB https://m.edso00.ru/C4D3UDGG4

OTPAXKCHUSA U ITPCIIOMJICHUSA CBCTA



https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4

Xon stydeil B mpusMe. Jlucrepceust cBerTa.

68 . https://m.edsoo.ru/HYZWS63L2

CnoxHbIl cocTaB Oenoro ceera. L{Ber
. D

69 Jluizsel. oxycroe pacerosue i https://m.eds00.ru/SXWYEXTXM
OIITUYECKAs CHJIA JINH3BI

20 [ToctpocHKe H300paKEeHMIA B JIMH3aX U UX https://m.eds0o.r/6SRTDGAV7
cucTeMax. YBEIUYECHUE JTHH3BI
Pemenue 3agau Ha moctpoeHue

71 U300paKEHHIA, TTOJTy4aeMbIX C TIOMOIIIBIO https://m.edsoo.ru/YAGCQPWZX
JIVH3

72 I'ma3 Kkak onTHYeCcKas CHCTEMA https://m.eds00.ru/OVMKI19EZ

73 Perenue 3az[aq.v [Ipenensbl IPUMEHUMOCTH https://m.eds0o.r/OENIDYBRZ
reOMETPHUYECKOM ONTHKU

74 CKOpPOCTh CBETa U METOJIbI €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 JHucnepcus cBera https://m.edso0.ru/1VIJZOF05

76 HuTepdepenims cBera https://m.edsoo.ru/ZQB6756KE
K .

77 OPEPEHTHEIC HCTOHMKH. Y CIOBIA https://m.edso00.ru/HIXX3P5WN
HaOJIFOICHHST MAKCHMYMOB 1 MUHHMYMOB

78 Penrenue 3anau https://m.edso0.ru/SX9F3FNP3

79 [Mpumenenne naTEphEpEHIINN https://m.edso00.ru/111SQLEDM

80 Judpakuus ceera https://m.edsoo.ru/KPOD2N63D

81 JlidpakuHonHas peuicrka. Yenobue https://m.eds00.ru/V7S3Y95TQ
HaOJIFOJEHUS TIIABHBIX MAKCHMYMOB

82 Pemenne 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HomepetrocTs CRETOREIX BOTH. https://m.eds00.ru/TWKJKW3NH
IMosstpusanus cBeta

84 Pemrenue 3anau https://m.edsoo.ru/766EAF7DL

85 (BETOBbIE ABICHIS B IPHPOJE https://m.edsoo.ru/\VJW9IR3ES



https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110

86 1 https://m.eds00.ru/ZQ1JZ7TMYC
teme "OnTuka"

87 KonTponpHas padora o teme «OnTuka» 1 https://m.edsoo.ru/WMVM1ARQU
['paHuIIbl MPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKHU. 3aKOHBI 2JIEKTPOJUHAMUKH U 1 https://m.edso0.ru/GT085PL4Q
NPUHIIAI OTHOCUTEIBHOCTH

89 Hocrynarst crienaLRoii Teopit 1 https://m.eds00.ru/S5VLSW7WK
OTHOCHUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npuarHHOCTH. OTHOCHUTEIBHOCTh 1 https://m.edsoo.ru/7ZFTXI1X84
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH
U COKpAIIICHHUE JIUTHHBI

91 f::g;; 1 HMITYIRE PETITHEHCTCION 1 https://m.eds00.ru/GPUPD6117

92 CBA3b MAcChI € DHEPTHEH  HMITYIbCOM 1 https:/m.eds00.ru/UOCTGTEMG
PETSITUBUCTCKOM YaCTHIIBI. DHEPTHSI TOKOS

93 PaBHOBeCHOE TEIJIOBOE M3ITyUCHUE 1 https://m.edsoo.ru/'YWVZA9QOH

94 3akoH cMmenenus Buna 1 https://m.edsoo.ru/R1.JD6DWAM

95 I'umotesza M. [Tnanka o kBaHTax. ®OTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprust ¥ UMITyJIbC GOTOHA 1 https://m.edso00.ru/14SLLOJ97

97 Dorospderr. Omeirer A T'. Crozerosa. 1 https:/m.edso0.ru/NM4VEIDIM
3akoHsb!I poTodddexra
YpaBHeHHe DUHINTEHA A1

98 doroaddexra. "Kpacuas rpanuma" 1 https://m.eds00.ru/DOQYSU4GM
doTtordpdexra

99 Jasnenue ceera. Onbitel [1. H. JIeOenena https://m.edsoo.ru/1746VP412

100 BosiHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE



https://m.edsoo.ru/ZQ1JZ7MYC
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https://m.edsoo.ru/7ZFTXIX84
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https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
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Bounsl e bpoiida. /InuHa BoJIHBI e

101 Bpoiins u pazMepsl 001aCTH JIOKaTH3aIuN https://m.edsoo.ru/MVA3A30ZQ
JIBMDKYIICHCS YaCTHIIbI

102 KopryckysipHO-BOTHOBOH Ayain3m https://m.edsoo.ru/2XMBTMSAQ

103 Judpaxiiys 3JeKTPOHOB Ha KPUCTAJIaX https://m.edsoo.ru/XH242PNOK
Crennuka u3MepeHuii B MUKPOMHEPE.

104 COOTHOILICHUST HEOTIPEICIEHHOCTEH https://m.edso00.ru/BMLQCWUGS
I'eitzenbepra

105 Pemrenune rpaduyeckux 3amad https://m.edso00.ru/D207BTWDJ

106 Penenne pacuéTHBIX 3a1a4 https://m.edsoo.ru/ZUBH25VJV
KonTpomnbHas padota o Temam: "OCHOBBI

107 CTO", "KopIycKyssipHO-BOJTHOBOM https://m.edsoo.ru/U4HQ8CZ90
nyanuzm"
OTMBITHI [0 UCCIIEIOBAHHUIO CTPOCHHS

108 atoma. [TmanerapHas MojieIb aToMa https://m.edsoo.ru/SMMRTGFK1
Pezepdopna

109 [Mocrynatsr Bopa https://m.edso00.ru/SWV5SUN8J

110 Buzpt cniekrpos. CrekTp yposHelt dHeprit https://m.eds00.ru/T6T3FTQ6Y
aToMa BOJIOpoJia

111 (TIOHTAHHOE H BLHYKICHHOS H3IyHeHie https://m.edso0.ru/WJ95LAOOP
cBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas monens sigpa ['eiizenbepra-

113 MBaneHko. 3apsi 1 MacCOBOE YUCIIO spa. https://m.edsoo.rulJGIMALCVV
N3otonsl. PagnoakTMBHOCTH
3aKOH PaMOaKTUBHOIO pacaia.

114 CBOMCTBA HOHH3NPYIOLIETO H3IYHCHILS. https://m.eds00.ru/8QM2PGA4JI

Bnusinue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. Jlozumerpus
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115

116

117

118

OHeprus cBA3U HYKJIOHOB B SJIpE.
Snepubie cunbl. Jledekt Macchl sapa.
SlnepHble peakiuu. SnepHble peaKTOpBhl.
[Tpo6iieMbl ynpaBiisieMOro TepMOS,AEPHOTO
CUHTE3a. DKOJIOTMYECKUEe aCIeKThI
Pa3BUTHSA AJIEPHOMN SHEPTETUKU

MeToapl perucTpanuy U UCCIEI0BAHUS
3JIEMEHTapHBIX YaCTHLI.
@yHIaMEHTAIBHBIE B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CTaHAapTHOW MOAETH.
KBapk-riroonHast Mozienp ajpoOHOB

®usuka 3a npenenamu CTaHIapTHOU
Mojenu. TéMHas maTepus U TEMHAs
sHeprus. EnuHCTBO Qu3ndeckoi KapTHHBI
MHupa

OTanbl pa3BUTHS ACTPOHOMHUH. 3HaYEHUE
aCTPOHOMHUHU

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1EJHULHD5

https://m.edsoo.ru/A61IW5WE4Z

https://m.edsoo.ru/KG802NR9U

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JUISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIICIOBaHUM

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONTHYECKHE TEJIECKOIIbI,
paaMOTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

122

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3Bé3)IBI, IIaHETHBI, UX BUAUMOC IBUKCHUC

Conueunas cucrema. Conure. Conaeunas
aKTUBHOCTb. MIcTounuk sHeprun CoyHLIA U

https://m.edso00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
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https://m.edsoo.ru/K9WWM4JIE
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3BE3T

123

124

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTH"

3BC3I[BI TJIaBHOM IIOCJICI0BAaTCIbHOCTHU

https://m.edsoo.ru/1XHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKAECHNN U 3Botonmu CosHLa U
3BE3]1. DTanbl )KU3HU 3BE3]I

https://m.edsoo0.ru/Y3MJO6ZTY

126

Muneunsiii [1yte — Hama ['anakTuxa.
Tunel ranaktuk. YEpHbIE OBIPHI B AApAX
TaJaKTUK

https://m.edsoo.ru/PHTIFZROQV

127

128

Bceenennas. Pacminpenne Beenennoid.
3akon Xa66ma. Teopus bonpmioro B3psiBa.
PenukroBoe n3nyuyenue

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edsoo0.ru/XTCIKQGX4

129

Hepeménnsie npobiieMbl aCTpOHOMUU

https://m.edsoo.ru/WCAIUBA20

130

Pu3nUeCcKul IPAKTUKYM I10 TEME
"UccmenoBanue MarHUTHOTO ITOJIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBanue CBOMCTB
beppomarneTukoB" nin "HccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/OJIEYJBSH
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Pu3NYeCKu TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa ninm
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "Onpeznenenue

https://m.edso0.ru/567ERZSQT



https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT

MarHUTHOW MHAYKIIMK Ha OCHOBE
u3MepeHus cuibl Ammepa”

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SABICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WIIN
"Onpeaenenre MHAYKIIMA BUXPEBOTO
MardHUuTHOTO IOA"

https://m.edso0.ru/6041U180D
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Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIEeHUS CaMOMHIYKIIUN"
win "COopka MOJIETH IJIEKTPOMAarHUTHOTO
reHeparopa"

https://m.edsoo.ru/EFNW63917S

134

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenune neproa cBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

https://m.edso00.ru/GAXGUGIKA
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136

137

138

Pu3nUeCKUu IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

Pu3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
[IOCJIEIOBATEIbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOpP" WUin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"
Pu3NYeCcKuil TPAKTUKYM I10 TEME

"N3MepeHue nokasaresns npeaoMIIeHUs]
crexya" wnn "[lomyuenune n3oopaxeHus B

https://m.edsoo.ru/SJ3HWUJFI

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U



https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U

CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

139

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS pacCEUBAIOIINX
uH3"

https://m.edso00.ru/Q00Q2UZ8N9
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141

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEPPEPEHINH U TTOIIpU3aIy cBeTa"

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMITyJbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY 3PW
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Pu3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue noctossHHOM [lanka Ha
OCHOBe ucclienoBanus Gporoadpdexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO/ OT HaNpsKEHU "

https://m.edsoo.ru/Y34AXONLN
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144

Pu3n4eCcKul IPAKTUKYM I10 TEME
"HccnenoBanue CrieKkTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paarnoakTUBHOTO (hoHA ¢
WCIIOJIb30BAaHUEM JO3UMETpA" Miu
"N3yuenune moromeHus 6eTa-4yacTuil
aTIOMHUHHEM"

https://m.edsoo.ru/8PYJEZY B0

https://m.edsoo.ru/C3HI5S5E4



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
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Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOGnroneuus 38€34H010 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUTsI OTIPEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha 1
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nosymapus u sipkue 3BE3/p1"
win "Habmonenus B Teneckorn JIyHbI,
IUTAHET, TYMaHHOCTEH U 3BE3/IHBIX
CKOIUIeHUI"

https://m.edsoo.ru/PR4K00VZY
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O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHHM.

Ponb pusuku u actpoHOMUU B

3KOHOMHYCCKOM, TEXHOJIOTHISCKOM, 1
COLIMAJIBHON U 3THYeCcKOoil chepax

JIeITEIIbHOCTH YeJI0oBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O0001IeHne U cUCTEMAaTH3AINS 3HAHUI.
Ponb u MecTo pu3MKHM M aCTPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

https://m.edso00.ru/G145HQT3W

148

O06o0011eHMe U cucTeMaTu3alus 3HaHNH.

Ponb pusnueckoit Teopun B

(bopMHpPOBaHUY TIPEICTABICHUH O

buznyecKoil KapTuHE MHUpa, MECTO 1
bu3nyecKoil KapTHHBI MUpa B O0IIEM PsiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
IpeJCTaBICHUN O IPUPOIE

https://m.edso00.ru/AOX66 XKGX

149

O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110
Teme "Kunemarnka"

https://m.edsoo0.ru/34RK44Y\Z

150

OO0001eHUE U CUCTEMATU3ALINS 3HAHUHN 110
teme "Kunemaruka"

https://m.edso0.ru/EOD18OXGW



https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW

151

O00011IeHNE U CUCTEMATU3ALMS 3HAHUM 110
teme "lunamuka"

https://m.edsoo.ru/VTOF4UOXU

152

153

154

O00011IeHNE U CUCTEMATU3ALUS 3HAHUM 110
teme "Craruka TBepaoro rena'

O000111eHre U cUCcTEMAaTU3ALNS 3HAHUI 110
TeMme "3aKOHbI COXPaHEHUS B MEXaHUKE"
O0001IeHNEe U cUCTEMATH3AIMS 3HAHUH 110

TeMe "OCHOBBI MOJIEKYIISIPHO-
KHMHETUYECKOU Teopun"

https://m.edsoo.ru/AS5CP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH
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O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUM 110
teme "Tepmonunamuka. TemnoBbie
MAaInuHe!"

https://m.edso0.ru/10P456WQ0O8
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157

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexon"

O00011IeHNE U CUCTEMATU3ALHs 3HAHUIH 110
TeMme "DnekTpudeckoe nosue"

https://m.edso0.ru/VOTG69RUR

https://m.edsoo.ru/76P5KZV5A

158

O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMe "[10CTOSHHBIN 2IEKTpUUECKNN TOK"

https://m.edsoo.ru/86VR2HMRJ

159

160

O0001eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110
teMe ""TOKM B pa3innuHbIX cpenax”

O00011eHHE U CUCTEMATU3ALINS 3HAHUI 110
Teme "MaruutHoe noJe"

https://m.edsoo.ru/ESIK18H3F

https://m.edso0.ru/30X0JJYUH

161

Peseprubrit ypok. O6001eH1E U
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"DyeKTpOMarHuTHas MHIyKus"

https://m.edsoo.ru/LUNKZLUR7Y

162

Peseprubrit ypok. O6001eHuE U
CUCTEMATHU3ALIM 3HAHUM 10 TEME
"Mexanndeckue KoineOanusg"

https://m.edsoo.ru/3FO7MLKSL



https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
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PesepBHeiit ypok. O600ICHHE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KoieOanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHelit ypok. O600ICHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHnyecKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

167

168

PesepBHeIit ypok. O600IICHHE 1
CHCTEeMaTH3allus 3HAaHUH 110 TeMe
"OnTuka"

PesepBubiit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBublit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"KopnyckynsipHO-BOJIHOBOM AyaIn3m"
Peseprubiit ypok. O60011eHUE U

cucTeMaTtu3anys 3HaHui mo treMe "dusuka
aToma"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81

https://m.edsoo.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQS8A5

169

Peseprubriit ypok. O60011eHuE U
cucTeMaTtu3anys 3HaHui mo treMe "dusuka
aTOMHOTO Si7Jpa M 3JIEMEHTapHbIX YacTul'"

https://m.edso0.ru/3RSUU1P8G

170

Peseprubrit ypok. O6001eH1E U
CUCTeMaTH3alMsl 3HAaHHUH [0 TeMe
"DnemMeHThl acTpOPU3UKHN"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16

https://m.edso00.ru/GODTDS8IRQ



https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JIeMOHCTpHPOBAaTh Ha TMpUMepax poiib M MecTo (GU3MKU B (HOPMUPOBAHHU
COBPEMEHHOM HAy4HOM KapTHHBI MHpaA, B pPa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B IPAKTUYECKOU IE€ATEIbHOCTH JIIOACH

10.2

10.3

10.4

10.5

10.6

VY4uThIBaTh IPaHULbl IPUMEHEHHUS M3YYEHHBIX (DU3MUECKHX MOJENel: MarepuanbHas
TOYKA, WHEPIHAIbHAS CHUCTeMa OTcuéra, abCONIOTHO TBEPIOE TEJNO, WACATBHBINA ra3;
MOZEJIA CTPOEHHUs T'a30B, KUIAKOCTEH U TBEPABIX TE€J, TOUCUHBIN JIECKTPUUYECCKUN 3apsiy
— MIPH pereHnn PU3NIeCcKuX 3a1a4

PacriosnaBath Qu3uyeckue siBIeHUs (MIPOIECCH) U OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHHKH,  MOJICKYIIPHO-KMHETHYECKOH  TEOpUM  CTPOCHHUS  BEIIECTBA |
QJICKTPOAUMHAMHKU: PAaBHOMEPHOC W PABHOYCKOPCHHOC HpﬂMOHHHGﬁHOG JABUXXCHUC,
CBOOOJHOE TaJICHHUE TeJl, ABIKEHHE MO OKPY)KHOCTH, HHEPIIHS, B3aUMOJICHCTBHE TET;
muddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHHE KHUIKOCTEH U TBEPIBIX TEJ, NU3MEHEHHE
o0béMa TeJN TpPH HArpeBaHWW (OXJIAXKIEHHH), TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJICHCAIWSA, IUIABJICHWE, KPUCTAUIM3AaLUs, KWICHUE, BIAXHOCTh BO3JyXa,
MOBBIIIICHUE JIABJICHUS ra3a NpPU €ro HarpeBaHUHM B 3aKPHITOM COCYZE, CBSA3b MEXIY
napamMeTpaMH COCTOSHHS ra3a B M30IPOLIECCaX; AIEKTPU3AIMs TeJ, B3aHMOJICHCTBUE
3apsI0B

OnuceiBaTh MEXaHUYCCKOEC JBUXXCHUC, HCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/I€ BCJIMYHUHDBI:
KOOp/IMHATa, MyTh, IIepeMelleHHe, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYIIbC
TeNa, KUHETHYecKas »JHEeprus, MNOTEHIMalbHas SHEeprus, MeXaHudeckas padora,
MeXaHU4ecKasi MOIIHOCTb; IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI
UCTOJb3yEeMbIX BEJIMYMH, WX OOO3HAUEHUs W €IUWHUIBI, HAXOAUTh (QOPMYIIBI,
CBA3LIBAOIINEC JaHHYIO (1)I/ISI/I‘~ICCKYIO BCJIIMYHHY C APYTYMMH BCINYNHAMU

OnucelBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHHUS, UCIOJb3YS
¢bu3nyeckre BeIUYMHBL: 1aBJICHUE Ta3a, TeMIIEpaTypa, CPeIHsAs KUHETHUECKasi SHEPrus
XaO0THYECKOI0 JBW)KCHHMS MOJIEKYJ, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYI,
KOJINYECTBO TEIJIOThI, BHYTPEHHSs dHEprus, padora rasza, Ko3(p(UIUEHT MOJE3HOTO
JEHCTBUS TEIUIOBOTO JBUTATENs; NMPU OMHCAHUU NMPABUIBLHO TPAKTOBATh (PU3MUECKUI
CMBICJ MCTIOJNb3YEMbIX BEIMYHMH, UX O0O3HAU€HUS U €IUHULbI, HaXOJUTh (POPMYJIBL,
CBSI3bIBAIOIIME TAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM

OnuceiBaTh U3y4EHHBIE MIEKTPUUECKUE CBOMCTBA BELECTBA U DJIEKTPUUECKUE SIBICHUS
(mpoueccbl),  HCMoONB3ys — (U3MUECKHME  BEIMUYMHBI:  JJEKTPUYECKUH  3apsj,
JIEKTPUYECKOE I0JIE, HAMPSKEHHOCTD NOJIsA, TOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB; IIPH
OMMCAaHUU TPABUWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCMOJIb3YEMbIX BEIMYWH, UX
0003Ha4YEeHUS U €IUHULIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJINYUHY C IPYTUMHU BEJIMYNHAMHA




10.7

10.8

10.9

10.10

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SIBICHUS, UCHOb3Yys (hPU3MUECKHE 3aKOHBI U
MPUHIMIIBL: 3aKOH BcemupHoro tsrotenus, |, Il u Il 3axkonsr HeioToHa, 3akoH
COXPAaHCHHUS MEXAHWYCCKOH OSHEPIHMH, 3aKOH COXPAHCHHS HMMITYJIbCA, IPHHIIMII
CYNEPIO3UIMKA CHWJI, TPUHIMUI PaBHOMNPABHS WHEPHHUAIBHBIX CHCTEM OTCUETa;
MOJICKYJISIPHO-KUHETHYECKYIO TCOPHUIO CTPOCHHS BEIECTBA, Ia30BBIC 3aKOHBI, CBA3b
CpenHEell KWUHETHYECKON SHEPTHMHM TEIUIOBOTO JIBHKEHHUS MOJEKYT C a0COJIOTHOM
TEMIIEPATypPOH, MEPBBIA 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHUsS DIIEKTPUIECKOTO
3apsiga, 3akoH KylloHa; mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKECHUE U YCIOBUSA (TPAHHULIBI, O0JIACTH ) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIMIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3auyarh YCJIOBHS HUX O€30MaCHOr0 HUCIOJIb30BAHUS B IIOBCEIHEBHOM
KU3ZHU

BBINONHATE 3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3MUYECKUX SIBIEHUM U IIPOLECCOB C
UCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH; NpH 3TOM (HopMyIupoBaTh
npobieMy (3aady) ¥ TUIOTE3y Y4eOHOrO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO 000PYI0BaHUS, POBOAUTH OIBIT M (POPMYTUPOBATH BBIBOIBI
OcymecTBiATh NMpsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYHUH; IIPU 3TOM
BbIOMPATh ONTHMAJbHBIM CHOCOO0 M3MEPEHHsS M HCIOJIb30BaTh H3BECTHBIE METO[IbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU M

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3WYECKHMMU BEIHMYMHAMH C HCIIOJIB30BAaHHEM
MPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJTy4eHHOM 3aBHCUMOCTU (U3MYECKUX BEJIMYMH B BHUJE TaONULl U rpaduKoB, AenaTb
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEA0OBaHUSA

10.12

Cobnronate mpaBmiia 0€30MacHOTO Tpyna MPHU MPOBEIACHUN HCCIEIOBAHUN B paMKax
y4eOHOro 3KCIEpUMEHTa, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHOU AESTEIbHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHUS

10.13

Pemarp pacuy€rHble 3amauu ¢ SIBHO 3a/JaHHOM (PU3WYECKOM MOJENbI0, HCIONb3Ys
¢u3nyecKkrue 3aKOHbl M MPHUHIMUIBI; HA OCHOBE aHalM3a YCJOBMS 3a/laddl BBIOMpATh
(u3NYECKyI0 MOJeNb, BBACHATh (GU3NYECKUE BEIUYUHBI U (HOPMYJIbl, HEOOXOIUMBIE
Uis e€ pelleHHs, MPOBOJUTH pacu€Thl M OLIEHUBATh PEAJbHOCTh IOJYyYEHHOTO
3Ha4eHUs PU3NYECKOI BETMUNHBI

10.14

10.15

10.16

10.17

Pemarts xaduecTBEeHHEBIC 3ala4M: BbBICTPAUBATD JIOTHYCCKHU HECIIPOTUBOPCUNBYIO LCIIOYKY
paccyXJIeHHil ¢ Omopod Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HYECKHE
SABJICHU S

Vcnonb30BaTh NpU  pelIeHUH Y4eOHBIX 3ajjad COBpPEMEHHbIe HH(OPMaIMOHHBIE
TEXHOJIOTUU JUIsl IIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAlUUd U IPEACTaBICHUS
yueOHOM M Hay4yHO-IONYJSpHOM HWHGOpMalUKU, TMOJIYYEHHOM U3  pa3iMyuHbIX
HCTOYHUKOB; KpUTHUECKH aHAIU3UPOBAThH MOTy4aeMyto HH(pOpMaILHio

[IpuBomuTH, TpHUMEPHl BKIAJa POCCHUCKUX U 3apyOekHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUN

Hcnonw3oBath TeopeTHUecKue 3HAHHWS TO (PU3UKE B TOBCEIHEBHOW KU3HU JIJIS




obecrieyeHuss 0Oe30mMacHOCTH MpH  OOpalmieHHH ¢ TNpUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMH, JUISl COXPAHEHUS 30POBbS M COONIOACHHS HOPM 3KOJIOTHYECKOTO
HOBEJICHHUS B OKPYXKAIOIeH cpelie

10.18

PaGorare B rpynme ¢ BBINOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH, MIAHUPOBATH
paboTy TpyNIbl, palMoOHATBHO pacHpenesiiaTh OO0s3aHHOCTH W  IUTAHHPOBATH
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJICKBATHO OIEHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEeLICHHE paccCMaTpuBaeMoil mpoOaemMbl

11 KJIACC

Kox
NpoBepPsIeMOro
pe3yJbTara

111

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBAaTh Ha TpUMepax poiib W MecTo (GU3MKA B (HOPMUPOBAHHU
COBPEMEHHOM HAy4HOM KapTHHBI MHpaA, B DPA3BUTHUH COBPEMEHHOM TEXHHMKU U
TEXHOJIOTUH, B TIPAaKTHYECKOM JESATEIBHOCTH JIIOAEH, LEJIOCTHOCTb W EIUHCTBO
¢bu3nyeckoil KapTUHBI MUpa

11.2

VY4YuTBIBaTh TPAaHUIBl MPUMEHEHHS HW3YYEHHBIX (HU3UYECKUX MOJENeH: TOUYeUHBIN
QIIEKTPUUECKUI 3apsf, sSAepHAs MOJAETbh aToMa, HyKIOHHas MOJENb aTOMHOTO spa
NIpU peuIeHnH PU3NIECKUX 3a1a4

11.3

11.4

PacriozHaBath Qusnyeckue siBIeHHS (IPOLECCH) U OOBICHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOW (DM3MKH: SJEKTPUYECKask MPOBOJUMOCTH, TEILJIOBOE,
CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aWMOJICHCTBHE MarHHWTOB,
AJIEKTPOMArHUTHAS WHAYKLUS, TIEHCTBHE MAarHUTHOTO TIOJSl HA MPOBOJIHHUK C TOKOM U
JBYDKYIIUICS 3apsiji, SJIEKTPOMAarHWTHBIE KOJEeOaHWsT W BOJIHBI, TPSIMOJMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHe, NpenomiieHue, uHTepdepeHuus, audpakaus u
NOJISIpU3aLUsl CBETa, TUCIEpPCHs cBeTa, GorodaekTpuueckuil 3¢ dext (potoaddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHHE JIMHEHYaTOro CHEKTpa aroMa BOAOPOAA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJIMOaKTUBHOCTb

OnuchiBaTh  W3Y4YEHHBIE  CBOWMCTBA  BENIECTBA  (DJEKTPUYECKHUE, MAarHUTHBIC,
ONTUYECKUE, IEKTPUUECKYIO MMPOBOJAUMOCTD PA3IMYHBIX CPEI) U DJIEKTPOMArHUTHBIE
SIBJIEHUS (TIPOIIECCHI), UCTIONB3YsI (DU3MUECKHe BEIHUMHBI: ANEKTPUUYECKUH 3aps, cuia
TOKa, DJIEKTPUUECKOE HAaNpsHKEHHE, JIIEKTPUUECKOE CONPOTUBJIEHUE, Pa3HOCTh
notennuaino, JJIC, paboTa Toka, MHAYKIMS MAarHUTHOTO TMOJs, cuia Amrepa, cuia
JlopeHnia, THAYKTUBHOCTh KaTYIIKH, YHEPTUS AJIEKTPUUYECKOTO ¥ MAarHUTHOTO IOJIEH,
MEepUoa M YacToTa KoJeOaHWil B KOJeOATeNIbHOM KOHTYpe, 3apsii W CHJa TOKa B
MpoIecce TAPMOHUYECKUX JJIEKTPOMATHUTHBIX KOJjeOaHuil, (hOKyCHOE PAacCTOSHHUE H
ONTHYECKasl CUJIA JIMH3BI, TIPH OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIONIb3YEMBIX BEIMYMH, WX OOO3HAYEHHS W €IUHUIIBI, YKa3biBaThb (POPMYIIBL,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIUYUHY C APYTUMHU BETMUYHHAMU
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11.6

OnuceiBaTh HM3y4YCHHBIC KBAHTOBBIC SBJICHHS M TIPOIECCHI, UCHOJNB3Yys (QU3UUecKue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTAa CBETa,
SHEPrusl ¥ UMIYJIbC (POTOHA, IEPUO]T TOypacaia, SHEPTHUS CBA3H ATOMHBIX SAEp; MPU
OMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HX
0003HAaYEHUS U €IMHUILIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTHMH BEITMYMHAMH, BEIUUCIISITH 3HAUCHUE (PU3NICCKOM BETUIHHBI

AHanu3upoBaTh QU3NUECKHUE MPOLECCH U SBICHUS, UCIONB3Ys (PU3NIECKUE 3aKOHBI U
OpUHOMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATENBHOTO M MAPaUICIIEHOTO COSIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns — JleHma, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIHMH, 3aKOH
NPSMOJMHEHHOTO PpaclpoCTPaHEHHsT CBETAa, 3aKOHBl OTPAKEHHS CBETa, 3aKOHBI
MPEJIOMJICHHUSI CBETa, ypaBHeHHE DWHIITEHHA uia HoTod(deKTa, 3aKOH COXpaHEHUS
SHEPrUH, 3aKOH COXPAHEHMs HMIIYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPHUYECKOTO 3apsia,
3aKOH COXpAaHEHHs MAacCOBOTO 4YMCIA, IOCTyJaTel bopa, 3aKOH paJnOaKTUBHOIO
pacmaza; TpH OTOM  pas3IuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTU4eCcKOe BBIPAKECHUE U YCIIOBHS (TPAaHHIIBL, 00JIaCTH) MPUMEHUMOCTH

11.7

11.8

OnpenensTh HaNpaBlI€HUE BEKTOPA UHYKIIUUM MarHUTHOTO OJIsI IPOBOJIHUKA C TOKOM,
cuibl AMriepa u cuiisl JlopeHna

CtpouTh M ONMCHIBaTH HM300pa)K€HHE, CO3/1aBaeMOE€ IUIOCKMM 3€pKajloM, TOHKOH
JIMH301

11.9

BBIMONMHATE 9KCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MYECKHUX SIBICHUH W IMPOIECCOB C
WCTIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH; MpH 3TOM (HOpMYIHpPOBATH
npobieMy (3aady) ¥ TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEATI0KEHHOT0 000pyI0BaHHS, IIPOBOIUTH OIBIT U (POPMYIUPOBATH BBHIBOIBI

11.10

OcCymiecTBIATh MPSIMBIE U KOCBEHHBIE M3MEPEHUs] (PM3WYECKHX BEIMYUH;, IPU STOM
BBIOMpATh ONTHUMAJIBHBIM CHOCOO H3MEpPEHUs M HCIOJIb30BaTh HM3BECTHBIE METObI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HCIOJIB30BAHUEM MPAMBIX
U3MEpEHUll; TMpU BTOM KOHCTPYUPOBATh YCTAHOBKY, (DHUKCHPOBATh pE3YJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TaOnuIl U rpadukoB, nenath
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS

11.12

11.13

11.14

CoOaronate mpaBmiia 0€30MacHOrO TpyJa MpHU MPOBEICHUN HCCIEOBAHUN B paMKax
y4e0HOro 3KCIIEpUMEHTA, yU4eOHO-UCCIIE0BATEIbCKON U MPOEKTHOM JAEATEIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHUS

Pemarp pacu€rHple 3amaud ¢ SBHO 3a/JIaHHOM (PU3WYECKOW MOJENbI0, HCIONb3Ys
¢dbu3nueckre 3aKOHBl U TPUHIUIBI, HA OCHOBE aHallM3a YCIOBHUS 3a7aud BHIOMPAThH
(U3MYECKYI0 MOJIENb, BBIICTATh (U3NYECKUE BEIUYUHBI U (POPMYIBI, HEOOXOUMBIC
Il €€ pelIeHHs, MPOBOJIUTH PACUYETHl U OIEHUBATh PEATBHOCTh MOJYYEHHOIO
3Ha4YCeHHs (PU3MUECKON BETMYUHBI

Pemiate kauecTBEHHBIC 3a4a4H: BBICTPANBATD JIOTHYCCKU HCTIPOTUBOPCUYHUBYIO IICTIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOfI Ha HU3YUYCHHBLIC 3aKOHBI, 3daKOHOMCPHOCTU H (I)I/IBI/I‘-ICCKI/IG
SABJICHUA




11.15

Hcnonp30BaTh NpU  pelIeHUH YYeOHBIX 3ajjad COBpPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTMU JUIsI TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIpPETAlMUd W IPEACTaBICHUS
y4eOHOM U HAy4YHO-TIONYJSpHONW MHGPOpMAlUU, TMOIYYEHHOH U3 Pa3InYHBIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH MOTy4yaeMyto HH(pOpMaLHIO

11.16

OOBSICHATh TPUHIMIIBI JCWCTBUS MAaLIMH, HPUOOPOB M TEXHUYECKHUX YCTPOUCTB;
pa3nuyaTth yCcI0BHs UX O€3011aCHOT0 MCIOIb30BaHUs B [IOBCEJHEBHON KU3HU

11.17

11.18

11.19

[IpuBoauTh, TpUMEPHl BKJIaJa POCCHUCKUX H 3apyOeKHBIX YYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKU, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTUN

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3MKE B MOBCECIHEBHON JKU3HHU LIS
obOecrieueHrss 0€30MMACHOCTH TIPH  OOpamieHuH ¢ TpudopaMu M TEXHUYECKUMH
YCTPOWCTBAMHM, IS COXPAHECHHUs 370POBbsS W COOJIOACHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpele

PaGoratrpe B rpymme ¢ BBIIOJHCHUEM DPa3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHUPOBAThH
paboTy Trpynmbl, palMOHAIBHO paclpeleisTh OOS3aHHOCTH W IJIAHUPOBATH
JeSITeIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJICKBATHO OICHUBATH BKJIAJ] KaXJIOTO U3
YYaCTHUKOB TPYIIIBI B PEHICHUE pacCMaTpUBAEMON IPOOIEMbI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox Kox nposepsiemoro

IIpoBepsiemble 31eMEHTHI COIePKAHUS
pa3ziesia  3JieMeHTA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayunble MeTOABI MO3HAHUS
11 OKpyXKarlero wmupa. Ponp 3kcnepuMeHTa W TEOpUM B
nporecce MO3HaHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1 MopenupoBanue GpuU3NUECKHUX SIBJICHUHN U mporieccoB. Hayunbie
runote3bl. @du3znyeckue 3aKOHBI U TEOpPUM. ['paHuULBI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHITUI COOTBETCTBUSI.

12 Pome m wmecro ¢usukn B (OPMHUPOBAHHM COBPEMEHHOMN
HAay4YHOW KapTUHbl MHUpPa, B MPAKTUYECKOM JEATEIBHOCTH
moaen
2 MEXAHUWKA
KMHEMATHKA
211 Mexannueckoe BukeHUE. OTHOCUTENBHOCTh MEXaHMYECKOIO
o nemwkenns. Cucrema orcuéra. TpaekTopus
[lepemerienue, ckopocTh (CpeAHsisi CKOpPOCTb, MIHOBEHHas
912 CKOpOCTh) M YCKOPEHHE MaTepHabHOW TOUKH, UX IMPOEKIMU Ha

ocH cuCTeMbl KoopaumHar. CloXKEeHHEe NepeMelIeHU U
CJIO’KEHUE CKOPOCTEN

PaBHOMepHOG " PaBHOYCKOPCHHOC HpHMOHHHCﬁHOe JABUKCHUC.

2.13 I'paduku 3aBHCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTH U NIepEMEIEHUS] MaTepUaIbHOI TOUKH OT BpeMEHH

214 CBoOoaHoe majeHue. Y cKopeHrue CBOOOTHOTO TaACHUS
21 KpuBonuneliHoe  JBWXKEHHE.  PaBHOMEpHOE  JIBHXKCHHE
915 MaTepHUATBLHOW TOYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTH,
o JIMHENRHA CKOPOCTb. [Mepuon u 9acToTa.
LleHTpOCTpEMUTETBPHOE YCKOPCHHE
216 TexHuyeckue yCTpPOWCTBA: CHUAOMETP, ABMXKCHHUE CHApSJIOB,

LETIHBIC U pEMCHHBIC IICpCaavIn

[IpakTuueckue paboTel. M3MepeHne MIHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIECHHS MEXKAY IYyTSAMH, NPOHICHHBIMHU
TEJIOM 3a IIOCJIEOBATEIIbHBIE PaBHBIC IIPOMEKYTKH BPEMEHHU
2.1.7 IIPU PaBHOYCKOPEHHOM JBMKEHUU C HA4YaJIbHOW CKOPOCTBHIO,
paBHOM Hymo. M3ydeHune JBMXKEHMS IIAapUKa B BA3KOH
xuakoctu.  M3yueHue — ABWKEHHS — Tena,  OpOLIEHHOIO
TOPU30HTAIIBHO




JTIMHAMUKA

[Ipunmun  otHocuTensbHOCTH  [amumnes.  IlepBbii  3aKoH

221 Hororona. HepuanbHbIe CHCTEMbI OTCUYETA
2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uuy cuil
Bropoii 3akon HploOTOHa 18 MarepuasbHOM TOYKU B
2.2.3 uHepuuaibHoit cucreme orcuéra (MCO). Tperuit 3akoH
HeroToHa 17151 MaTepuaibHBIX TOYEK
vy 3akoH BcemupHoOro TtaAroteHus. Cuna Tsbkectu. IlepBas
o KOCMHYECKas CKOPOCTh. Bec Tena
2.2.5 Cuiia ynpyroctu. 3akoH ['yka
Cuia tpenusi. Cyxoe tpenue. Cuia TpeHHs CKOIBKEHHS U CHIIa
2.2.6 Tperust okos. Koadpdumment tpenus. Cuna COMpOTHBICHUS
2.2 MIPY IBIXKEHUU TeJia B )KUKOCTH UJIU Ta3e
997 [ToctynatenbHoe U BpallaTelbHOE ABMXKEHHE aOCONIOTHO
o TBEPIOTO Tela
998 MoOMEHT cuibl OTHOCHUTENBHO OCH BpaimieHus. [linedo cuisbl.
o VYcnosus paBHoBecust TBEpAoro tena B UCO
299 Texuuueckue YCTPOMCTBA: MOAIIUITHUKY, JIBUKCHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckne padoTel. M3ydyeHue nBMKeHUs Opycka Mo
HAKJIOHHOW IUIOCKOCTH TIOJ JCHCTBHEM HECKOJIbKHUX CHIL
9210 HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHHUKAIOIINX B
o nehopMUpyeMOil TPY)KHHE ¥ PE3WHOBOM o0Opasme, OT
BenmMuuHbl ux  gedopmaruu.  MccrnemoBanue — ycioBHi
paBHOBECHSI TBEPIOTO TEIa, UMEIONIETO OCh BPAIlCHUS
3AKOHBI COXPAHEHN S B MEXAHUKE
931 Nmnynee maTepuanbHOW TOYKH, CHCTEMBI MaTepHalbHBIX
A Touek. VIMIynbC CHIIBI U U3MEHEHHE UMITyIbCa Tela
2.3.2 3akoH coxpaHeHus ummynbca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 PaGora cunbl
234 MOIIHOCTE CHIIBI
935 Kunernueckass »Heprusi MarepualbHOM TOYku. Teopemao
53 o KUHETUYIECKOW SHEPTHU
[TorenumaneHas sHeprus. I[loTeHumaneHas SHEPrus ympyro
2.3.6 nedopMUPOBaHHON TpYXUHBL. [loTeHIManbHas YHEpPrusi Tena
BOJIM3U TIOBEPXHOCTH 3eMIIU
[ToTeHNMambHBIE W HENMOTEHIUATbHBIE CHIBL. CBs3b PabOTHI
2.3.7 HEMOTECHINATBHBIX CHJI ¢ M3MECHECHHEM MEXaHHUECKON dHEPTruu
CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHHMIECKOH SHEePTUH
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuyeckue ycTpoicTBa: ABMIKEHHE PaKeT, BOJOMET, KOTED,




NPY>KUHHBIN ITUCTOJIET

[Ipaktrueckue padboThl. M3ydeHue CBSI3M CKOPOCTEH Tel MpH

2.3.10 Heynpyrom ynape. MccrnemoBaHue CBsSI3M pabOTBI CHJIBI C
W3MECHEHHEM MEXaHUYECKOHM SHEePTUH Tela
3 MOJIEKVJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
OcCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUHU.
3.1.1 bpoynoBckoe nBmwxkenue. Hubddysus. Xapakrep ABHKCHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
312 Mopnenu cTpoeHusi razoB, >KUIKOCTeH U TBEPABIX Tel U
o 00BsICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJeel
313 Macca wmonekyn. KommyectBo BemiectBa.  I[locrosiHHas
o Asoraapo
314 TermnoBoe paBHOBecue. Temneparypa u €€ nsmepenue. lllkana
o temneparyp Llenbcust
315 Mopnens  uaeanbHOrO  rasa. OcHoBHOE  ypaBHEHHE
3.1 o MOJIEKYJISIPHO-KUHETHUECKON TEOPUH UCAIBHOTO ra3a
AOcoitoTHasi TeMmreparypa Kak Mepa CpeAHell KHHETHYECKOM
3.1.6 SHEpruu TEIUIOBOrO  JIBWKeHus dactuy rasza. lllkana
temnepatyp KenbBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneesa. 3akoH JlaibToHa
l'azoBble 3akonbl. M3ompomecchl B HIealbHOM rase ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TepMa, H30X0pa,
nzobapa
3.1.9 TexHnueckue ycTpoicTBa: TepMOMETP, OapOMETP
[Ipaktuueckne paboTel. M3mepeHwe Macchl BO3AyXa B
3.1.10 KJIaCCHOM KoMHare. lccienoBaHue 3aBUCHUMOCTH  MEXKIY
rapaMeTpamMu COCTOSIHUSI Pa3peKEHHOTO ra3a
OCHOBbBI TEPMOJAMHAMUKHU
391 TepmoauHamMuueckass  CUCTEMA. BuyTpeHHsa ~ sHeprus
o TEPMOTMHAMUIECKON CHCTEMBI U CIIOCOOBI €€ M3MEHEHUSI
399 KonnuectBo Temnotel u  paboTa. BHyTpeHHssT sSHeprus
o OJIHOATOMHOTO MJEAIbHOIO rasa
Buner  Teromepemaum:  TEIUIONPOBOAHOCTh,  KOHBEKIIHS,
3.2 3.2.3 n3inydeHue. Temno€éMKOCTh Tena. YaenbHas TEIUIOEMKOCTD
BemecTBa. Pacy€T konmuvecTBa TEIIOTHI IPH TEIUIONepeade
[IepBblil 3ak0H TepMoAMHAMUKH. [IpMeHeHne nepBoro 3akoHa
3.24 TEPMOIUHAMHUKA K M30IPOIIECCaM. I'paduueckas
MHTepIpeTanus paboTsl rasa
395 TenmoBbie MamuHbL. [IpUHIMNBI JEHCTBUS TEIJIOBBIX MAIIIMH.

[IpeoOpazoBanmsi  ?HEpruM B TEIUIOBBIX  MallWHax.




Koaddunment nonesnoro neiicteus (manee — KIIJ[) Temmosoii
MamuHbl. [uki Kapuo u ero KIT/{

3.2.6

3.2.7

3.2.8

Bropoii 3akon TepmoguHaMuku. HeoOpaTUMOCTh MPOIECCOB B
npupojge. TemoBble ABUraTeNu. DKOJOTHUYECKHE MPOOIEMBI
TEIJIO3HEPrETUKH

TexHU4yeckue ycTpoWcTBa: ABUIaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAMIBHUK, KOHAULIMOHED

[IpakTrueckue padoTsl. i3MepeHne yaenbHON TEeII0EMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3zoBanue u KoHjeHcaus. VcmapeHue U KUIICHHE.

3.3.1 VYnenpHas TeIIoTa napooOpa3oBaHUsI. 3aBUCUMOCTD
TeMIIEpaTyphl KUIICHUS OT JaBJICHUS
332 AOcomoTHasT W OTHOCHUTENbHAs  BIAXHOCTh  BO3/yXa.
o Hacprmenusiii map
Teépmoe Temo. Kpucramnmueckue W amopdHbIEe Tela.
3.3.3 AHU30TpOnUs CBOWCTB KpUCTAIOB. JKHAKHE KpUCTAJIBL.
3.3 CoBpeMeHHbIE MaTepHAITBI
334 [TnaBnenue u Kpuctamu3anus. Y qeibHas TEIUIOoTa TUIABICHHS.
e CyGnumarnus
3.35 VYpaBHeHHE TEIIOBOTO OanaHca
TexHudyeckue ycTpoOWCTBa: TUTPOMETP UM NCHXPOMETP,
336 KaJOPUMETP,  TEXHOJOTMH  TOJYYeHHS  COBPEMEHHBIX
h MarepuajioB, B  TOM  4YHCIE€  HAHOMaTepPHAIOB, W
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. MI3MepeHue BIa)XxHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpuzaiusi Tel. OJeKTpuueckud 3apsiia.  JBa Buna
o SJIEKTPUYECKHX 3aPSIIOB
412 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia
414 B3aumogeiictBue 3apsanoB. 3akon Kymnona
Onextpuyeckoe nose. Hanpsk€HHOCTh 31EKTPUYECKOTO TOJIS.
4.1 415 [TpuHIMn CYIEPIO3HULIHH. JInaun HaNpsKEHHOCTU
AJIEKTPUUYECKOTO MO
416 Pabora cun anekrpocraruyeckoro nois. [Torennuan. Paznocts
o MOTEHIINAJIOB
417 [TpoBOMHUKN W AMANEKTPUKU B TOCTOSHHOM JIIEKTPHYECKOM
o nojie. J{usnekTprueckas IpOHUIIAEMOCTh
418 OnextpoéMkocTb. KonaeHcatop. DJeKTpPOEMKOCTh IIIOCKOTO

KOHACHCATOpA. 3Hepr1/m 3apAKCHHOT'O KOHACHCATOpa




4.2

TexHudeckue  yCTPOMCTBA:  BJIEKTPOCKOI,  DJIEKTPOMETD,

419 AJICKTPOCTaTHYUECKAs 3alllUTa, 3a3€MJICHHUE 3JIEKTPONPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA MPUHTEP
4110 [Ipaktnyeckne  paGorbl.  M3MmepeHne  AIEKTPOEMKOCTH
o KOHJICHCATOPa

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

Ycaopus CYIICCTBOBAHUSA MTOCTOAHHOI'O JJICKTPHUYCCKOI'O TOKaA.

4.2.1 Hcrounuku Toka. Cuia Toka. [TocTossHHBINA TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DNEKTPUUECKOEe COMPOTUBIICHUE. YIeIbHOE COMPOTHBIICHUE
o BellleCTBA
424 [locnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE COEIMHEHHE
o MIPOBOHUKOB
4.2.5 PaGora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOMIHOCTD 3JEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuia (manee — DJIC) u  BHyTpeHHee
4.2.7 CONPOTUBIIEHUE HCTOYHMKA TOKa. 3akoH Oma mis IMOJHOMN
(3aMKHYTOI) 251ekTpuueckoil nenu. Koporkoe 3aMbikanue
DneKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAIIOB. 3aBUCUMOCTh
4.2.8 COTIPOTUBIICHUS METaJIJIOB oT TEeMIEpPaTypHl.
CBepXnpoBOJIUMOCTD
429 OnekTpuyeckuii TOK B Bakyyme. CBOHCTBAa 3JIEKTPOHHBIX
o IYYKOB
[HonynpoBonuuku. CoOCTBEHHAss U PUMECHas! MPOBOJUMOCTh
4.2.10 MOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI
4211 DNEeKTpUYECKUH TOK B DIIEKTPOIUTAX. DIEKTPOTUTHUYECKAs
o JHCCONMAIUs. DJIEKTPOIIN3
DOnekTpuueckuidi TOok B razax. CaMOCTOSTENBHBIA U
4.2.12 HECaMOCTOSITENIbHBII pasps. Paznmmuunsie THUIIBI
caMoCTOsITeNIbHOTO pa3psaaa. Monnusd. [lnazma
TexHuueckue ycTpoOWCTBa: aMIIEPMETP, BOJBTMETP, PEOCTar,
WCTOYHUKH  TOKa,  DIIEKTPOHArpeBaTeNbHbIE  TPUOOPHI,
4.2.13 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHHUS,
BaKyyMHBIH  UON, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MIOJIYTIPOBOTHUKOBBIH IMOJI, TallbBaHUKA
[Ipaktrueckue paboTel. M3ydeHre CMENIaHHOTO COEIWHEHHS
4214 PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKA U €ro BHYTPEHHETO
conpotuneHus. HabmoaeHue snexTponmsa




11 KUIIACC

Kon Koanposepsiemoro
IIpoBepsiemMblie 3JIEMEHTHI COEP:KAHUS
pa3iena  3JjieMeHTA
4 DJIEKTPOIAMMHAMUKA
MAT'HUTHOE ITOJIE. DJIEKTPOMATHUTHA A MHAYKIIA
431 IloctossHHBIE  MarHuTBL.  B3amMoAeHCTBHE  IIOCTOSHHBIX
e MAarHuToB
MaruauTtHoe mone. Bekrop marHuTHOM uMHAYKIMU. [IpuHUmn
4.3.2 cynepno3uiuu. JInuun MarHuTHOM MHAYKIMU. KapTrHa TuHuii
MarHuTHON MHAYKIIMH TIOJIS1 TOCTOSTHHBIX MAarHUTOB
MarnuTtHoe 1noJie IpoBoJHUKA ¢ TOKOM. KapTuHa nuHMN 11051
433 JUIMHHOTO TMPSIMOTO TPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO
e MPOBOAHMKA, KaTymku ¢  TokoMm. OmnbiT  DOpcrena.
B3anmMojeiicTBre TPOBOTHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOZyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moayiab U HampaBieHue. J[BrkeHue
435 3apsOKCHHOW YaCTHIBI B OJJHOPOJHOM MarHUTHOM mosie. Pabora
cunbl JlopeHna
4.3.6 SIBieHMe HNEKTPOMArHUTHOW UHIYKIIHH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
4.3 438 OJC wuwHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOW — MHAYKLIMHU
o dapanes
BuxpeBoe oanexkrpuueckoe mone. OIJC  uwHAYKIHMUM B
4.3.9 MPOBOJHUKE, JABIIKYIIEMCS IOCTYMATENIbHO B OJHOPOJHOM
MarHMTHOM I10JI€
4.3.10 [IpaBusno Jlenia
4311 NHIyKTUBHOCTS. SIBneHue CaMOMHAYKIINH. OJIC
e CaMOUHIYKIMH
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM
4.3.13 ONEKTPOMarHuTHOE I0JI€E
TexHuueckue YCTPOMCTBA: IMOCTOSIHHBIE MAarHHUTEHI,
43.14 3JE€KTPOMArHMThlI, 3JIEKTPOJIBUTATENb, YCKOPUTENIU
ANIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb
[IpakTudeckue paboThl. M3ydueHne MarHUTHOTO TMOJIS KATYIIKH
4315 ¢ TokoM. MccrnenoBanue ASHCTBHS MOCTOSHHOIO MAarHuTa Ha
o paMKy ¢ TOKOM. MccrenoBaHue SBIEHUS DIEKTPOMATHUTHOM
WHIYKIIH
5 KOJEBAHUS U BOJIHbBI

5.1 MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.11

KonebartenbHas cucrema. CBoOoHBIC Kosie0aHusl.
lNapmonnueckue konedanus. [lepuon, wacrora, amrmuMtyaa u
(haza koseOanuii

5.12

5.1.3

[IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasTHUK

YpaBHeHHE TapMOHWYECKUX KojebaHuil. KuHemarudeckoeu
JTMHAMHYECKOE OMMCAaHUE KOJIeOATeTbHOTO IBUKCHUS

5.14

[IpeBpamenue SHEPTUM TPH TAPMOHUYECKHX KOJICOAHUSX.
CBsi3p  aMIUIMTYABl KOJEOAHWH HMCXOJHOW BEJIWYUHBI C
aMILUTUTYyIaMH KoJieOaHuH €€ CKOPOCTU U YCKOPEHHS

5.15

Konebarenbubiit  koHTYp. CBOOOIHBIC AJIEKTPOMATHUTHBIC
Kose0aHus B UACATHHOM KOJeOaTeIbHOM KOHTYpe. AHAlIOTHs
MEXy MEXaHUYECKHUMHU U JIEKTPOMArHUTHBIMHU KOJICOAHUSMH.
®opmyna ToMcoHna

5.16

5.1.7

518

3aKOH COXpaHCHHsI JHEPTrUU B HJICATHHOM KOJIeOATEeIHhHOM
KOHTYype

BeiHyXIeHHBIE ~ MexXaHHuYecKue  KojieObaHusi.  Pe3oHaHc.
PezonancHass kpuBas. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJe0aHusL.

[lepemennbiit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

5.1.11

MOomHOCTh MEPEMEHHOTO TOKAa. AMIUTUTYJTHOE U ACHCTBYIOIIECE
3HAYEHHE CUJIbI TOKA M HAIPSHKEHUS

Tpanchopmarop. IlpousBoactBo, mepenada u moTpeOIeHHE
JNEKTPUYECKON  DHEPruH. DKOJOTHYECKHE PHUCKH  IpH
MIPOU3BOJICTBE AIEKTPUYECKON SHEPTUH. Kynbrypa
WCIIOIB30BaHUSI DJIEKTPOIHEPTUHU B TIOBCETHEBHON KU3HU

Texnuueckue ycTpoiicTBa: ceiicMorpad, 3JIEKTpUUYECKHH
3BOHOK, JINHUU DJIEKTpOIepeIay

5.1.12

[IpakTuueckue pabotel. MccnenoBanue 3aBUCUMOCTH NEpUOAA
MaJibIX KoJeOaHui rpysa Ha HUTHU OT IAJIMHBI HUTU W MAaCChI
rpy3a. HMccinenoBaHme @IEpEMEHHOr0 TOKa B ILENH U3
IIOCJIEIOBATEILHO COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKU M
pesucropa

5.2

521

5.2.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHn4eckue BOJIHBI, YCJIOBUSA PpPaCIIPOCTPAHCHUS. Hepnon.
CKOpOCTL pacnnpoCTpaHCHUd U JJIMHA BOJIHBI. HOHCpC‘-IHI)Ie 151
IPOAOJbHBIC BOJHBL

Wutepdepeniys u audpaxius MEXaHHIeCKUX BOJIH

523

5.24

3Byk. CkopocTh 3BykKa. ['poMKocTh 3Byka. BbicoTa TOHa.
TemOp 3ByKa

DNEeKTpOMarHuTHbIE BOJIHBI. Ycnosus U3IIy4YCHUS
ANEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus BeKTopoB E,




5.3

B 1 v B 3IeKTpOMAarHUTHOM BOJIHE B BAaKyyMe

5.25

5.2.6

CgoiicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTpakxeHue,
NpeJoMIICHUe, ToysApu3anus, audpaxmus, uHTephEpeHIHs.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJIH

Hlkana ANEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHuMnBl  paguocBsi3u M TelneBUAECHUA. Paauornokanms.
DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKAJIbHBIE HHCTPYMEHTHI,
YIBTPa3ByKOBAsl JUAarHOCTUKA B TEXHUKE M MEIULMHE, paaap,
paanonpuéMHHUK, TeICBU30p, aHTeHHA, TenedoH, CBY-medn

OIITUKA

531

[IpsimosinHENHOE pPAcIpPOCTPAHEHUE CBETAa B  OJHOPOJHOM
cpene. JIyu cera

5.3.2

5.3.3

Otpaxxenne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHue
M300pakeHM B TUIOCKOM 3€pKaie

HpeHOMHeHI/Ie CBCTaA. 3aKOHBI IIpCIIOMIICHUA CBCTaA.
AOCONIOTHEIH MMOKa3aTelb IMPCIIOMJIICHHA

534

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroa MmoaHoro
BHYTPEHHETO OTPAXKEHUA

5.35

5.3.6

5.3.7

Jucnepcus ceera. CioxkHbINM cocTaB Oenoro ceera. LlBeT

ColOuparoniue M pacceWBalollde JIMH3bI. TOHKas JIMH3a.
@DOKyCHOE pPACCTOSHUE U ONTHUYECKas cuila TOHKOM JIMH3BI.
[TocTpoenne nM300pakeHU B COOMPAIOIIUX U PACCEUBAIOILINX
nuH3ax. PopMmyna TOHKOW JMH3BlL. YBEIUYEHHE, aBAEMOE
JIMH30H

Hpez[enbl MNPUMCHUMOCTU FeOMeTqueCKOﬁ OIITUKHU

5.3.8

HNurepdepennius cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
Ha0Jt01eHUs MaKCUMYMOB " MHUHHMYMOB B
UHTep(DEPEHIIMOHHON  KapTHUHE OT  JBYX  CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHHUKOB

5.3.9

5.3.10

Hudpakius cera. JludpakuuoHHass pemeérka. YcioBue
HaOJIO/IeHNslT  TJIABHBIX ~ MaKCUMYMOB  0IpHU  TaJeHHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PPAKIUOHHYIO PEHIETKY

HOJ'ISIpI/BaLII/I}I CBCTa

5311

TexHnudeckue ycTpoiicTBa: OdYKM, Jyma, (oroammapar,
MPOEKIIMOHHBIN anmnapaTr, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OTTHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJSIPOHT

5.3.12

[IpakTuueckue padotel. M3Mepenne nokaszaTesns nMpeioMICHHUS.
UccnenoBanue cBOMCTB n300pakeHuit B MuH3ax. Habmonenue
JUCIIEPCUU CBETA




BJIEMEHTHI CIIELIUAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'panunbr MPUMEHUMOCTH KJIaCCUYECKOU MEXaHUKH.
HOCTy.HaTBI TCOpHUU OTHOCHUTCJIIBHOCTH: HWHBAapUaHTHOCTb

61 MOAYJSE ~ CKOPOCTH  CBeTa B Bakyyme,  [PHUHIIHII
OTHOCHUTEJIbHOCTH DUHILITEHHA
0 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHUE BPEMEHU U
' COKpAIIeHHE JIIMHbI
6.3 DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsi3b MacChl C PHEPTHEH M UMITYJIBCOM CBOOOJHOM YaCTHUIIBI.
' DHeprus MOKOsi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTbBI KBAHTOBOM OIITUKU
711 ®oronsl. @opmyna Ilnanka cBs3u sHepruu (GOTOHA C €ro
o 4acTOTOW. DHEPrus U UMNYJIbC POTOHA
719 OtkpeiTne u wuccienoBanue (orordpdekra. Ombiter Al
o CroneroBa. 3akonsl poTodddexTa
7.1 713 VYpaBHenne OuHmrerHa s dorodddekra.  «KpacHas
o rpanumna» Gorodpdpexra
7.1.4 Hasnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMUYECKOE JICHCTBUE CBETA
716 Texuuueckue  ycrpoiictBa:  ¢GOTORNIEMEHT, (HOTOJATUHK,
o cosiHeuHas 6arapes, CBETOAUO/
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo
o HCCIIEIOBAHMIO CTPOCHUS aToMa. [TnaHeTapHas MoJIeIb aToMa
[Moctynatel bopa. WM3nyuenue u mornomieHne (HOTOHOB MpH
7.2.2 Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTrUU Ha Apyroi. Buier
cnekTpoB. CIIeKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/Ia
79 BonHoBeie  cBoiicTBa  yactuil. Bomnel  ge  Bporns.
' 7.2.3 KopryckynsipHo-BosTHOBOM JyanusM. Judpaxiust 31eKTpoHOB
Ha KpUCTaiax
794 CrnoHTaHHOE U BBIHYXKJIEHHOE WU3JIy4eHHUE. YCTPOMCTBO H
o MPUHIMI paboTHI J1a3epa
795 TexHnueckue YCTPOWCTBA: CIIEKTPaJIbHBII aHaJIMu3
o (criekTpoCKo), J1a3ep, KBAHTOBBIA KOMITBIOTEP
7.2.6 [IpakTuyeckue pabotel. Habnronenue muHeHyaToro cnekTpa
ATOMHOE A1PO
73 7.3.1 MeToab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHUIL
' 739 OtkpeiTue paauoaktuBHOCTH. OmbiTel  Pesepdopma mo

OTIPEJICTICHUIO COCTaBa pPaalOaKTUBHOTO m3mydeHusi. CBOWCTBa




anb(a-, Oera-, raMMa-u3IydyeHus. BiausHue paanoakTHBHOCTH
Ha )KUBBIC OPTaHU3MbI

OtkpbiTHe npoTOHAa M HelTpoHa. HykioHHas mozens sapa

7.3.3 Ieiizenbepra — MBanenko. 3apsa sapa. MaccoBoe YUCIIO sIpa.
H3oTonsl
734 Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacra.
h Namma-uznyuyenue. 3aKoH paJuOaKTUBHOIO paciaja
735 DHeprusi CBsI3W HYKJIOHOB B sjape. Snepubie cuibl. [edexr
h Macchl sapa
7.3.6 SAnepHsble peakuuu. [leneHne u cUHTE3 s1ep
Anepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpobGiembr u
7.3.7 MEPCIIEKTUBBI SJEPHON SHEPreTUKU. DKOJOTHUYECKHE ACHEKTHI
SIEPHON IHEPTETUKHI
738 DnemMeHTapHbIe YaCTHUIBI. OTtkpsiTHE IIO3UTPOHA.
h @DyHIaMeHTaIbHbIE B3aUMOICHCTBUS
739 TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa DBuibcoHa,
o SIZICPHBIN PEaKkTOp, aTOMHast 6oM0a
7310 [IpakTuueckue padotel. MccnemoBanue TpekoB dacTuil (1O
A roToBbIM (oTorpadusm)
OJIEMEHTbBI ACTPOOU3NKIN
8.1 Bun 3Bé3gnoro He6a. Co3Besnus, sipkue 3BE3/bI, MIIAHETHI, UX
' BUJIMMOE JIBUKCHUE
Conneuynas cucrema. Ilmanerst 3emHON rpynmbl. [lnanersi-
8.2 TUTAHTBl U UX CIYTHUKHU, KapJIMKOBBIE IUIaHETHl. Mainble Tena
ConHe4yHoM cucTeMbl
8.3 Comnre, otocdepa u atmocdepa. ConHedHAss aKTUBHOCTh
8.4 Hcrounuk sHeprun CosHLA U 3BE3 1T
3BE31pI, X OCHOBHBIE XapaKTEPUCTHUKH: Macca, CBETUMOCTb,
paguyc, TeMmIeparypa, HUX  B3auMOCBs3b. Jluarpamma
8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTHY». 3BE31bl TJIaBHOM
MIOCJIEZIOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETHUMOCTB)»
JUIS 3BE3]] TTIaBHOM TOCIIEI0BATEIBbHOCTU
Bnyrtpennee CTpOECHUE 3BE3 L. CoBpeMeHHbIE
8.6 MIPECTABICHUST O MPOMCXOXAeHMM M HBoarounn CosHua u
3BE3/1. DTaMbl KU3HU 3BE3]]
Mueunsii Ilyte — Hama [Manaktuka. CrnupaiibHasi CTPYKTypa
8.7 lNanaxtuku, pacnpeneneHue 38€31, raza u neuid. [lonoxenue u
neuxkenne Comana B [amaktuke. Ilnockas u cdepuueckas
noacucTemsl ["anakTuku
8.8 Tunel ramakTuk. Paguoranaktuku u xBa3zapsl. YEpHbIE ABIPHI B

AApax rajJlakKTHK




Bcenennas. Pacmpenne Bceenennoil. 3akon  Xa060ma.
Paz6eranne ramaktuk. Bo3pact u paguyc BceeneHnnoi, teopus

8.9 B Ny
bonbmioro  B3peiBa.  Mogenb  «ropsueid  BceneHHO.
PenukToBOE M3IydeHHE

8.10 MacmirabHass ~ crpykrypa  Bcenennoil.  Meraranaktuka.

Hepeménnsie npobieMbl acTpOHOMUU




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o001ero odpa3oBaHusi

1

ChopmupoBaHHOCTE yMEHHI pacro3HaBaTh (PHU3UYECKUE SIBICHUS (TPOIECCH) H

OOBACHATH UX HAa OCHOBE HN3Y4YCHHBIX 3aKOHOB

BJIa[[eHI/Ie OCHOBOIIOJIararommumMHn (I)I/ISI/I‘-IGCKI/IMI/I IIOHATUAMU W  BCIWMYHUHAMU,

XapaKTepU3YIOIUMHU (HU3HUECKUE TPOLIECCHI

ChopMupoBaHHOCTh YMEHHMH MNPUMEHSTh 3aKOHBl  KJIACCMYECKOW MEXaHUKH,
MOJICKYJISIpHON (PU3UKKM M TEPMOAMHAMUKH, DJIEKTPOJAUHAMUKH, KBAHTOBOU (U3UKH
JUTSL aHAJIM3a U OOBSICHEHHUS SIBICHUW MUKPOMHPA, MAKPOMHPA U METaAMHUPA, pa3iniaTh
yciioBusl (TpaHWIBl, O0JIACTH) MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, TOHUMATh
BceoOImil xapakrep (hyHIaMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTH HCIIOJIb30BAHUS
YACTHBIX 3aKOHOB; AHAIM3UPOBATh (DHU3MUYECKHE TMPOILIECCHI, HCMOJIb3ys OCHOBHBIC

IMOJIOKCHUSA, 3aKOHBI 1 3aKOHOMEPHOCTHU

C(bOpMI/IpOBaHHOCTb YMCHUA pasindaTtb YyCJI0BUs MMPpUMCHUMOCTH MoJieNnen

(U3NIECKUX TN U TPOLIECCOB (SIBICHUI)

CpopMUpOBaHHOCTh YMEHHUS PEIIAaTh PACUETHBIC 33/1a4d C SIBHO 33JaHHOM W HESIBHO
3aJJaHHON (U3UYECKON MOJEIbIO: Ha OCHOBAaHMHM aHalM3a YCJIOBUS BHIOMPATH
¢u3nyeckue MOJENIH, OTBEYarolle TpeOOBaHUSIM 3a7ay, HPUMEHITb (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJaThl (PU3MUECKUX TEOpUIH NPHU HCIOJIb30BAHUH
MAaTE€MaTUYCCKUX MCTOAOB PCHICHUA 3aJad, IMPOBOAWUTH pvaéTBI Ha OCHOBaHHHU
HUMCIOIIUXCA JAaHHBIX, AQHAJIW3UPOBATHL PE3YIBTATEI W KOPPEKTUPOBATH MCTOABI

peuieHusd ¢ y‘IéTOM IMMOJTYYCHHBIX pPE3YJIbTATOB

Pemarp kauecTBeHHBIE 3a7auu, TpeOyOIMe MIPUMEHEHNS 3HAHUHM U3 Pa3HBIX pa3/ieoB
HIKOJIBHOTO Kypca (M3UKH, a TaK)Ke WHTETpallud 3HAHUM W3 JAPYrHX IpeIMeTOB
€CTECTBEHHOHAYYHOI'0 ILIMKJIA: BBICTPAUBATH JIOTMUECKYIO LENOYKY PACCYKICHHUM C

OHOpOI\/JI Ha N3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~IGCKI/I€ SIBJICHUA

BJ'IaIleHI/Ie OCHOBHBIMH MCTOAAMMW HAYYHOI'O IMO3HAHHA, HUCIIOJbB3YCMBIMU B (1)I/I3I/IKGI
IMPOBOAWUTE IMPAMBIE M KOCBCHHBIC H3MCPCHUSA (i)mnqecxnx BCJIMYHH, BI)I6I/Ipa$I
ONTHUMAIIBHBIM  CIIOCO0 HU3MCPCHUA W HUCIHOJB3Yyd H3BCCTHBIC MCTOJAbI OIICHKU
HOTpCH.IHOCTCfI H3MepeHHI>i, MMpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTE (I)I/I3I/I‘ICCKI/IX
BCJIMYHUH C HCIOJB30BAHUEM  IIPAMBIX I/I3MepeHI/II\/'I, OOBACHATH IMOJIYYCHHBIC
PE3YIBbTATEI, UCIIOJIb3Y (1)I/ISI/ILIGCKI/IG TCOPHHU, 3aKOHBI U MIOHATUA, U ACIATh BBIBOIBI;

CO6J'IIO,Z[8.TB IpaBHjia 0€30I1acCHOrO TpyAda 1Ipu MPOBCACHUUN HUCCJIeIOBaHUM B paMKax




y4eOHOTr0  JKCHEpUMEHTa M y4eOHO-HMCCIIEOBATENbCKOM  NEATETBbHOCTH  C
UCTIOJb30BAaHUEM  IM(PPOBBIX  HM3MEPHUTEIBHBIX  YCTPOWCTB U  J1a0OpPaTOpPHOrO

o0opynoBaHUs

CchopMupOBaHHOCTh YMEHUH aHAIM3UPOBATH M OLIEHUBATH MOCJIEICTBHUS OBITOBON U
MIPOM3BOJICTBEHHON JIEATEIBHOCTH Y€JIOBEeKa, CBA3aHHOM ¢ (PM3MUYECKUMU MPOLIeCcCaMH,
C TMO3MLUNA DKOJIOTUYECKOW Oe30MacHOCTH; MPEACTaBICHUH O paluoOHaIbHOM
IIPUPOJIONOIB30BAHUH, a4 TAKKE Pa3syMHOM HCIIOJIIb30BAHUM JOCTHKCHUN HAYKH U

TEXHOJIOTHH U1 AaTbHEHUIIero pa3BUTHS YeJIOBEYECKOT0 00IIecTBa

10

OBnageHue pa3auyHBIME criocobamMu  paboTel ¢ uHpopManued  Quznyeckoro
COIEp)KaHMS C HCIOJB30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHHMH KPUTHUYECKOTO aHajIM3a M OLECHKH JIOCTOBEPHOCTH IIOJIy4aeMOW
uHpOopMaU

CchopMupoBaHHOCTb YMEHHMH HPUMEHSATh OCHOBOIOJIAralolue acTPOHOMUYECKHE
MOHATHUS, TEOPUU M 3aKOHBI Ul aHATW3a U OOBACHEHHS (PU3MUYECKUX MPOIIECCOB,
MPOUCXOAIIMX Ha 3BE3AAX, B 3BE3MHBIX CHCTEMaX, B MEXKTaJIAKTUYECKOH cpene;

JIBHKEHHUS HEOECHBIX TEJI, DBOIIOLMHU 3BE31 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

OU3UKE
Kon Kon .
IIpoBepsieMblii 31eMEHT COEePKAHUSA
pasnena/TeMbl 3JIeMeHTa
1 MEXAHHWKA
1.1 KMHEMATHKA

111 Mexanndeckoe JBH)KCHUC. OTHOCHTENLHOCTD MEXaHHYCCKOT'O

nBmkenna. Cucrema orcyéra

MaTepI/IaﬂbHaﬂ TOYKa.

TpacKTOpHA

E& pammyc-peKkTop.
Fle)=(xle) me ) =(2)),

TPAeKTOpIA,

mepeMelIeHIe: ?
1.1.2 X

AF =F(t)) -7 (t)) =Fy —7; =
= (Ax, Ay, Az),

Iy T5.

CI1oKeHIIe TIepeMeIneHHil:

Ny =0, +4

CkopocTb MaTepHUaIbHOU TOUKHU:

__AF
L= —-
At

-y

—7=(1,.0,.0.).

Ar—{

Ax . .
U, =— =X,. QHAIOIHU4YHO v, =Y/, V.= I
At g '
113

CroxeHHe CKopocTeil: 6, =0, + 0, -

Brruncienue NEepeMCIICHUA U ITYyTU MaTepHaHLHOﬁ TOYKHU IIpU

MPSIMOJTMHEHHOM JIBHXKEHHUH BIOJIb OCH X T10 TpaduKy 3aBUCUMOCTH
ux(t)

114




- ~ Av -,
VCKOpeHIle MaTepHansHoOll TOUKIL: d = f—"-_L =0/=(a,.a,.a,).
U lyio '

a. =

Au . .
,=—=| =(v.),". aBamorm4HoO a, =(v, )", a.=(v.)"
Af [y ' - B o

PaBHOMEpPHOE IPSAMOJIMHEMHOE JBUKEHHUE:

xX(t) = Xg + Vpyt
1.15

Ve (t) — vg, = const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKXCHUC!

F-

x(t)=x,+U rr+—ﬂr*'r
- o 0x ~

v(t)=uv, +at

1.1.6 a, = const
ol '\
UJI - L’ﬁ.‘f = 2{":( [Il _Il]

HPII JBILKESHINI B O[THOM HANPABICHHI IVIE 5= =~ <.

CBoOoaHoe majenue. Y cCKopeHrue CBOOOHOTO TaICHHS.
Vi

117

Yo o

0] Xo X

JIBu>keHue Tena, OpOIIEHHOTO O] YTJIOM 0L K TOPU30HTY:




1.2

x(f)=x,+U, t=x, +U,cosa-f

v (t)=v, +gr=y,sino— g

=0

o
X
g =-—g=const

|
-
{u (t)=v, =uv,cosa
{

¥

KpuBonunelinoe aBuxkeHue. J[BmkeHne MaTepUalibHOM TOUKH 110
OKPYKHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

1.1.8
2T 5
w=—=2mv
T
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKHU:
v? 2p
e =—=w
e R
. [lomHOE yCKOpeHHe MaTepuaIbHOU TOYKU
119 TBépnoe Teno. [loctynarenbHoe ¥ BpalllaTesIbHOE IBUKEHHUE TBEPAOTO
Tela
JANHAMUKA
191 Nuepunaneubie cuctemsl orcuéra. [lepssiii 3akoH HeroTona. IIpuHimn
OTHOCHUTEIbHOCTH I anuies
Macca tena. IImoTHOCTE BelliecTBa:
1.2.2 p= m
%4
Cuna. [TpyuHIIUTD CyNeprno3ulIuK CUJL:
1.2.3 ” ) >

FpaBHoneﬁCTB = F1 + FZ +...




1.24

1.2.5

1.2.6

1.2.7

1.2.8

Bropoii 3akon Herorona: 1u1st MarepuanbHoil Touku B ICO

>
>

pu

F, = ma,
Az; = I;At
I; = const
—
ﬁ;z 1“:21

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHATIBHBIX TOYEK:

.

Fi; = —Fy

3aKOH BCEMHUPHOTO TSATOTEHUS: CUJIbI MPUTSHKCHHUS MEXY TOYCUHBIMU
MaccaMH paBHBI
m;m,
R2

F=aG

Cuma TSKECTH. HCHTp TSDKECTH Tela. 3aBHCUMOCTb CHJIBI TSDKECTH OT

BBICOTHI N HaJT MOBEPXHOCTHIO MIaHEeTHI paguycom RO:
GMm

"9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUus CKOJIbKEHHUS:

Fp =

Cuna TpeHus TOKOS:

Koaddurment tpenns




1.2.9

JlaBaeHwue:

1.3

CTATHUKA

13.1

1.3.2

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalCHUA:

IM| = FI, rae | — mueuo cuier

>

F

OTHOCUTENILHO OCH, Mpoxoismend dYepe3 Touky O mNepHneHIUKYISIPHO
PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:

myry + myry+...
Tyat, =

my +my+...

B o1HOpOAHOM TTOJIE TSAXKECTH
(g = const)

HEHTPp MaCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

3.4

3.5

3.6

Ycnosus paBHoBecus TBEpaoro tena B MCO:
[M,+M, +...=0
1}31 +F,+...=0

3axoH [lackans

JlaBnenue B KUAKOCTH, mokosimeiics B UCO:

p =Dpo + pgh

.
N

3akoH Apxumena: Fapy = —Byrecn

€CIIH TEJIO M KUAKOCTh ImokosaTcs B UCO, To
F Apx = by VBLITeCH

VYcioBue miaBaHus TeN




1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

1.1

Nmnynbc maTepuanbHOM TOYKH:

- -

p =mv

I/IMHy.]'IBC CHUCTEMBI TCII.

3aK0H U3MEHEHUS U COXpPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + p2+' . ) = FlBHeI_HHAt + FZBHCIHHAt-l-' "

B MCO , ecniu

1.3 - - »
, CCJIN
FlBHemH + FZBHeLHH+- = 0
PeaktusHOe JABUKCHHUC
F

4.4 AT x

PaGora cuibl Ha MaoM MNEpEeMCIICHUN:

;1:|f*:|-|.if'|-c05 a=F, -Ax

145

-<<\(1~/;“

—

D
MoIHOCTb CUJIBL: €CIN 32 BpeMst At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIBI

A4

p===
At

=F-vu-cosa
Al




1.4.6

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:
mv?  p?

EKI/IH = =

2 2m

3aK0OH M3MCHCHUS KHHCTUYCCKOU SHEPTHUU CUCTEMbI MAaTCPUAJIBHBIX

toyek: B UCO AExun = Al + A2 + ...

1.4.7

1.4.8

1.5

151

[TorenumanpHas 3HEprust:

JJI1 ITIOTCHUHAJIbHBIX CHJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTCHH

[ToTenumanpHas SHEPTHUs MATEPUAIBLHON TOUYKHU B OJJHOPOJHOM I10JI€
TSKECTH:

EHOTCHII = mg h’

[ToTenuuanpHas 3HEprus ynpyro aeGopMHUpoOBaHHOTO Tea:

kx?
E MoTeH, — T

3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKON YHEPTUU:

Euex = Exim T Enoresn.

B IICO AEyex = Asgcex HETOTHLL. CH

B IICO AE,ex =0, eClH Agcex menoresn cun = 0
MEXAHUYECKUNE KOJIEBAHUA Y1 BOJIHBI
lNapmonnueckue konebaHus MaTepHalbHON TOYKU. AMIUIHTYAA U (a3a
konebanuii. Kunemarnueckoe onucanue:

x(f) = Asin| et +o, ).

v =x/.

a(d=(v ), =—a'x(t) =a +a'x=0,
I7I€ X - CMEIICHHE U3 PABHOBECHSI.
JlnHamuyeckoe onucaHue:

ma, = —kx, tae k = mw?

. O10 3HauuT, uT0 F, = —kX.
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DHEpPreTU4YecKoe OnmucaHue (3aKOH COXPAaHCHHs] MEXaHWYECKOU

SHEPTUN):

”HJrE_”E{m_M _

2 2 2 2

CBs3p aMIUIMTYIBl KOJEOAHW CMEIIEHUS MaTepUalTbHON TOYKH C

aMILUTUTYyIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHHUS:
|
Upe =04, a__ =04
[Tepnona u yacTora KosleOaHU:
2m 1
T = —_— =
[N

Hepnon MaJIbIX CBO6OI[HBIX KoJe0aHMi MaTEMaTHYECKOIO MasATHUKA:

T=21\/I
g

[epron cBOOOTHBIX KOJIEOaHHI TIPY>KUHHOTO MasiTHUKA!

m
T =2mn]—

k

153

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PezonancHas KpuBas

154

HOHCpC‘IHLIC U IOpPOAOJIbHBIC BOJIHBI. CKOpOCTB PacipoCTpaHCHUA H

JJIMHA BOJIHBI:

v
A=vT =—
v

WnTepdepennys u audpaxiys BOIH

155

3Byk. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

211

212
2.1.3

MOJIEKVYJISAPHAS OU3NKA

Mopenmn cTpoeHuMss Tra3oB, KUAKOCTEH U TBEpAbIX Ten. Ilycrts
TepMOJIMHAMHUYecKast cucteMa (Tesno) cocTouT u3 N OAMHAKOBBIX

MOJICKYIIL. Torna KOJIMYECTBO BCIICCTBA

m
vV=—=—
Ny u

rae N,— uucio ABoragpo, M — Macca CUCTEMEI (Tena),
U— MOJISIpHasi Macca BellecTBa
TenoBoe nBUkKEHHE aTOMOB U MOJIEKYJI BEILIECTBA

BzauMmopeiicTBHe yacTuIl BellecTBa




214

Huddysus. BpoyHoBckoe nBUKEeHHE

2.15

Monens uneanpaoro raza B MKT

2.16

2.1.7

2.18

CBsa3b MEXAy [aBJICHUEM M CpeAHEH KHUHETHYECKOM SHeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JIBMXKCHHS MOJIEKYJ HJI€aIbHOTO Tras3a

(ocnoBHOe ypaBHeHue MKT):

mp’) 2 —
—gn-fm

1_2
3

[

rae MO — macca OfHON MOJIEKYJIbI,

N
N = - KOHIEHTPALUs MOIIEKY.I

AbcomotHas Temnepatypa: T =t +273K

Cs13p Temmeparypbl ra3a co CpeJHell KHHETHYECKOW »sHeprueit

TIOCTYTIATEILHOTO TEIIOBOTO JBIKEHHS €I MOJIEKYJL:
(my*| 3

B =| — =_kT

L2 2

2.19

VYpasuenue p = nkT

2.1.10

MOI{CHB HACaJIbHOI'0O ra3a B TCpMOJUHAMUKCE:

| Vpaprerse Menreeera — Kaneitpora
| BoIpeckeHHe 119 BHYTPeHHEH 3HEPTHH

VpaepHeHHe MeHneneeBa — KianeiipoHa (IpIMeHHMBIe (DOPMEI

3AIHCIT):
pRT

pV=%RT=vRT=NIcTJ p=E

BrlpaskeHne U1 BHYTpeHHell 3HepIHI 0JHOATOMHOTO IIeaTbHOIO
rasa (IIpIMeHIMBbIe (JOPMBI 3aIIICH):

U=3vRT =3 Ner =3P gy —ve 7= 3 p1
2 2 2 voo2

2.1.11

3akoH Z[aJ'ILTOHa AJIg JaBJICHUS CMCCHU PA3PCIKCHHBIX I'da30B:

p=p+p+..

2.1.12

W3onporieccrl B pa3pe)KeHHOM ra3e ¢ MOCTOSHHBIM YUCIOM MoJeKya N
(C IIOCTOSIHHBIM KOJIMYECTBOM BCIIICCTBA V):
uzotepma (T = const): pV = const

uzoxopa (V = const): g = const




14
u3obapa (p = const): 7 = const

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-

JrarpamMMax.
o o pV

OO0BbEIMHEHHDBIN TA30BbIA 3aKOH; - = const

IS HOCTOSIHHOI'O KOJIMYECTBA BELIECTBA V.

HaCBIIJ_IeHHBIC N HCHACBIIICHHBIC IIApPHbI. KauectBenHass 3aBHCHMOCTH

2.1.13 IJIOTHOCTA W JaBJCHUS HACBIIMIEHHOTO I1apa OT TEMIIepaTyphbl, HX
HE3aBUCHUMOCTh OT 00bEMa HACHIIIEHHOTO Tapa
BnaxnocTs BO3ayXa.
OTtHOocHUTeNbHAS BIAYKHOCTH:
2144 oo P (D)
pHacmLunapa (T) pHaCBIIHHapa (T)
R N3meHeHune arperaTHbIX COCTOSIHMM  BEILIECTBAa: HCIApeHHE U
o KOHJICHCAIIHSI, KUTICHUE YKHJIKOCTH
N3MeHeHne arperaTHbIX COCTOSIHMM — BEILECTBA:  IUIABJIECHUE U
2.1.16
KpUCTAILTU3auUs
2.1.17 [IpeobpaszoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMO/IMHAMUKA
221 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpennss sHeprus
293 Tennonepenaua kak crnoco0 HW3MEHEHUsI BHYTpEHHEW sHeprum 06e3
o coBepiieHust paboTel. KoHBeKIIMsI, TEMIONPOBOAHOCTD, U3TyUYEHUE
KomnnuecTBo TemiaoTHI.
294 VY nenpHas TETTOEMKOCTH BEIIECTBA C:
Q = cmAT
V nenbHas TemuoTa mapoodpaszosanus L: Q = Lm.
2.2.5 VY aenpHas TemioTa miasiaeHus A Q = Am.
VY aenbHas TEIUIOTa cropaHus Tormea (: Q = gm
DnemeHTapHas padoTa B TEpPMOJAMHAMHUKE:
2.2.6 A = pAV

Brruucnienue pabotsl 1o rpaduky npouecca Ha pV-auarpamme




[TepBrIii 3aKOH TEPMOANHAMUKH

Q12 = AUsz + Ay = (Uz - U1) + Ag;

2.2.7

Annabara:

Qiz = 0= Ay, = (U; — Up) = AUy

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccsl

[Tpunnune! gerctBus TernoBbix MmamuH. KIT:
2.2.9 n:Aﬂm :hm—|hm| 0]

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
2.2.10 T.. — T T

max 1 = Mg — P Ew o mem
] Ty Ty

YpaBHEHHE TEIUIOBOTO OaaHca:

2.2.11
Q1+ Q2+ Qs+
3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

OnexTpusanus Tea U €€ NMPOsIBICHUA. JIEKTpUUECKUi 3apsia. JBa Buja
3.11 3apsa. OJEMEHTapHbIM AJIEKTpUYECKUM 3apsi. 3aKOH COXpaHEHHUS

NEKTPUYECKOTO 3apsa

Bsaumonerictsue 3apsnoB. Toueunsle 3apsaapl. 3akoH Kynona:

B OJIHOPOJHOM BEUIECTBE C AUDIIEKTPUUECKON IPOHUIIAEMOCTBIO &
3.1.2

: 1 g,
F= k|q1 2= A |q1| 11?.
" 4mes, 17
3.1.3 Onexrpuueckoe nojie. Ero nelictBre Ha 3IEKTPUYECKUAE 3apsabl
N . F
Hanpspk€HHOCTB 2eKkTpuueckoro noist: E = .
NPOOHBIH
3.1.4 [Tone Toueunoro 3apsaa: E, =k iz
T

oJlHOpoaHoe nojne: E = const.

KapTune! 1MHMA HanpsHKEHHOCTH 3TUX MTOJIEN
315 [ToTeHMambHOCTh AIEKTPOCTATUYECKOTO TOJIS.

Pa3HOCTh mOTEHIIMATIOB U HaIps’KCHUC:




Az = q(¢P1 — ¢2) = —qAd = qU.

IloTenumanbpHas OHEPIU: 3apsaa B 3JICKTPOCTATUYCCKOM I10JIC:

W =qd

A=-AW

IloTenuman SJICKTPOCTATHYCCKOI'O ITOJIA:

¢_Y
T q

CBs3b HaHpH)KéHHOCTI/I mojiA W pa3HOCTH  IMMOTCHLOUATIOB  IJIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojsi: U = Ed

3.16

3.1.7

3.18

3.19

HpI/IHHI/IH CYIICPIIO3UTNH SJICKTPUUICCKHUX MOJEN:
E = E1 +E2+,¢ = ¢1 +¢2+

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
Ycnosue paBHOBECHA 3apA0B: BHYTPU ITPOBOJHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHMKA @ = CONSt
JIUDNEeKTpUKA B DJIEKTPOCTAaTHYECKOM  mosie.  [luanexTpudeckas

MMPOHUIACMOCTb BCUICCTBA €

Konnencarop. DnekTpoéMkocTh KoHAeHcaTopa: C = %

9HeKTp0éMKOCTB IJIOCKOI'O KOHACHCATOopa:

£€0S

d

3.1.10

3.1.11

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q = q1+q2+...,U1 = Uz =""C1'IapaJ'[J'I_C1+C2+"'

IlocnenoBaTeabHOE COCTMHCHIE KOHACHCATOPOB:

OHeprus 3apsKEeHHOr0 KOH/IEHcaTopa:




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuta Toka:
7=2q
3.2.1 Ay 0
ITocrostuasiii Tok: | = const
Jlnst mocrosinHOrO TOKa = |t
392 YcnoBus CymecTBOBaHUS SJIEKTPUIESCKOTO TOKA.
Hanpsoxkenne U u DJ1C E
3akoH OMa 1Jid y4acTKa LeMu:
3.2.3 /= U
R
DNEKTPUYECKOE  CONPOTHBJICHUE.  3aBUCUMOCTh  CONPOTHBJICHUS
OJTHOPOJIHOTO TPOBOJHUKA OT €ro JUIMHBI M CEYCHHUA. Y JICTHHOE
3.24 COIIPOTHUBJICHUE BEIIECTBA.
R l
=p=
S
Acroponﬂnxcun
Ucrounuku Toka. DJIC ucrounuka toka: E = EE—
3.25
BHyTpeHHee CONpoTHUBIICHUE HCTOYHHKA TOKA
3akon Oma Juist MOTHOM (3aMKHYTOM) anekTpudeckoii nenu: E = IR + Ir,
oTkyna I = £
ya - Rr
3.2.6
E.r
[MapannensHoe coeIMHEHNE TPOBOHHUKOB:
I=11+12+..,Ul=U2=..,
3.2.7 1 1 1

=—+—+...
Rnapaﬂn Rl R2

HOCHG}IOB&TGJ’IBHOG COCAVHCHUEC ITPOBOAHUKOB:




U=Ul+U2+..,11=12=..,
RHOCJ] = R1 + R2+

3.2.8

3.29

Pabota anekTpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenna: Q = I2Rt
UZ

Ha pesuctope R:Q = A =I?Rt = [Ut = —t

MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

A4
P=—0 =1U

LY, Ar—dl
TermoBast MOLIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:

p=rr=2 -
R

MOoIHOCTh HCTOYHUKA TOKA!
A4

PE= CT. CHIT =FJ
At 0

3.2.10

3.3

CBoOosHBIE HOCHUTEIM 3JEKTPUYECKHUX 3apsJoB B IPOBOJHHUKAX.
MexaHu3mbl  IPOBOJMMOCTH  TBEPABIX METALIOB, pAacTBOPOB U
pacIiaBoB 3JIEKTPOJIUTOB, ra3os. [TonynpoBOIHUKHU.

[TonynpoBOTHUKOBBIN IUOL

MAT'HUTHOE IT1OJIE

33.1

3.3.2

3.3.3

MexaHn4eckoe B3aMMOJEUCTBUE MarHUTOB. MarHuTtHoe mnoJjie. Bekrop

MarHuTHOM MHAYKIMH. [[prHIMI cynepno3uiuym MarHUTHBIX ITOJICH:
B = B1 + B 2 +...

JIlvHMM WHAYKOMW MarHuTHOro mnoJig. KapTuHa JWMHUA WHIYKIHA
MarHUTHOTO TIONISi TIOJIOCOBOTO M TMOJAKOBOOOPA3HOTO TMOCTOSIHHBIX

MAarHuToB

OneiT Opcrena. MarHuTHoe moje NPOBOAHMKA ¢ TokoM. KaprtuHa
JIMHUI MHIYKIIMM MarHUTHOTO TOJIS JJIMHHOTO MPSIMOIO IIPOBOAHMKA U

3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHHUKA, KATYIIKH C TOKOM

Cuna Ammepa, e€ HanpaBJIeHUE U BEIMYMHA:
F, = IBlsina

-

, [JI€ O — YIoJI MCXKAY HallpaBJICHUCM IIPOBOAHNKA U BCKTOPOM B




Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:

Frop =l q | vBsina

3.34
IZie 0. — YroJl MeX1y BeKTopamMu v u B
. JIBI>KeHHe 3apspKeHHON YaCTHIIBI B OTHOPOTHOM MarHUTHOM I10JIe
3.4 SJIEKTPOMATHUTHA S MHAYKIWA
IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B, S = BScosa
34.1
3.4.2 SIBnenue anekTpomMaruuTHOM uHAYKIMK. DJ1C nnayKkuuu
3aKoH 31eKTpoMaruuTHoi uuaykiun dapanes:
3.4.3 AD
- — r
S B
Af =)
\e\‘ain'
[ .
( - =d)
3J1C uHAYKIUU B TPSIMOM TPOBOJHUKE JUTUHO# |, IBHKyIemMes co
344 L.
ckopocthio v (v L 1)
B OJIHOpOoAHOM MarHuTHoM nione B: | E; |= Blvcosa
, TJIe 0. — YToJI MeXy BeKkTopoM B u HOpManbio n
K IUIOCKOCTH, B KOTOPOH JIe)KaT BEKTOPBI UV
;ecmn | L B,w vro | E; |I= Blv
345 [IpaBuso Jlenia
NHIyKTUBHOCTB:
3.4.6 L=% ,mm O = LI

Camounaykuus. 9JIC caMOMHAYKIIWHA:




3.4.7

AT
E,=-L| =-II

—)

LI?
DHeprusi MarHuTHOTO MOJI KaTylIku ¢ Tokom: W, = —
2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbBI

3.5.1

3.5.2

3.5.3

3.54

3.55

3.5.6

KonebarenpHbli KOHTYD. CBO60,I[HLIC QJICKTPOMAarauTHLIC Koyie0aHus B

NICAJIBHOM KOJI€6aT€JII>HOM KOHTypeI
[ q(t) =g, sin( ot +@,)

11['{] =g, = g, cos( wt+qy) =1 cos(ct + )

®opmyna Tomcona:

T =2nVvLC otkyna w = m_ 1

T VvLC

CBs13b AMIUINTYBI 3apa/ia KOHACHCATOpa € aMHHHTYHOﬁ CUJIbI TOKA ITpH
CBO6OI[HI)IX QJICKTPOMArHuTHBIX KOJIEOaHUSX B nacaJiIbHOM

KoJie0aTeIbHOM KOHTYpC:

LC}]

gmz

3akoH COXPAHCHUSA DHCPIUH B UACAIIBHOM KoJie0aTeIbHOM KOHTYpC:

BoinykeHHBIE 3JIEKTpOMAarHUTHbIE KoseOaHus. Pezonanc
Ilepemennbiii  Tok. [lpousBoxmcTBo, mepenaua U mOTpediieHUE
INEKTPUYECKON SHEPTUU
cu® Lr* cu’ _ LI’
+ = mE = =X — const.
2 2 2 2

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH. B3auMHasi opreHTanusi BEKTOPOB B

BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYYyM€:

> >

E1Blc

[[Ixama »1IEKTPOMArHUTHBIX BOJIH. [IprMeHEHHEe >IEeKTPOMArHUTHBIX




BOJIH B TEXHHKEC U 6BITy

3.6 OIITUKA
36.1 [IpssMonuHENiHOE pacnpoCTpaHEHUWE CBETa B OJHOPOAHOU cpere.
Toueunslii ucTouHMK. JIyd cBeTa
3aKOHbI OTpa)keHus cBeTa. a = f§
3.6.2
of P
T777777 77777
3.6.3 [TocTpoenne n300paKeHHH B INTIOCKOM 3epKajie
3aKOHbI IPEJIOMJIIEHUS CBETA.
[Ipenomnenue cBera: n,sina = n,sinf.
) c
AOCOTIOTHBIH MMOKa3aTeNb MPEIOMICHUS: Nyg, = -
o ny V1
OTHOCUTENBHBIN MTOKA3ATENb MPETOMIICHUS: Ny = —=—
1 2
3.6.4
m
= nz

Xoq JIydel B pU3Me.

Vi =Vy, Mk =Tk,
CooTHOLIEHHE YacTOT W COOTHOLICHHE IJIMH BOJIH IIPH IIEpexone
MOHOXPOMAaTHYECKOIO CBETAa Yepe3 TPaHMIly pas3zeiia IBYX ONTHYECKHX

cpen:




3.6.5

Mny<n Hy

n

ﬂ.ﬂp

IlonHoe BHYTpEeHHEE OTpaKEHHE.
IIpenenbHbIi yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:
1 n,

Sina,, =—=
P nOTH n,

3.6.6

3.6.7

C061/Ipa}oume U paCCCUBAOIMNE JIMHS3BGI. ToHkas nHH3A.

PACCTOAHHUC U OIITHUYCCKAA CHUJIa TOHKOM JIMH3HI:

+

QU
~ R

®opmyJia TOHKOU JIMH3bL:

N h
VBennuenue, gaBaemoe auH30M: I' = i

F\ h

7

o
B ciydae pacceuBaromiei JIMH3bL:

dokycHoe

3.6.8

3.6.9

XoJ ay4da, MpOmEAIIero JUH3Y M0 IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOU

ontudeckoil ocu. [Toctpoenne n300paXkeHU TOYKU U OTpe3Ka MPsSMOi B

COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMax

®doroanmapaT Kak onTuyeckuit nmpudop. I'na3 kak onTuyeckas cuctema




HNurepdepentius  cBera.  KorepeHTHbIE  HCTOYHUKH. Y CIIOBHUSA
HAOMIOACHNS MaKCUMyMOB ¥ MHUHUMYMOB B HHTep(hEepeHIMOHHON

KapTHUHE OT ABYX CI/IH(l)aSHBIX KOTCPECHTHBIX HCTOYHUKOB:

3.6. y
A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3
A
MITHIMYMEI — ﬁ={21h‘+1_]:, m=0+1+2 +3
Hudpakus ceera. dudpakiuonHas pemiérka. YcloBUE HaOIOIEHUS
TJIaBHBIX MaKCHMYMOB npu HOPMAJTBHOM naJICHUN
MOHOXPOMAaTHYECKOI0 CBETa C JJUHOM BOJIHBI A Ha pEETKY ¢
3.6.11 )
nepuoiom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jlucniepcust cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
41.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®oronbl. JHeprus ¢potoHa: E = hv = % =pc
4.1.2 : mw h
WNmnynsce potoHa: p = -=—=3
4.1.3 ®dorordpdext. Onbrter A.I'. Ctonerosa. 3akoHsl poTodddhexTa
VYpasuenue DitHmreitHa 1151 hoTodrPdekra:
h
Ed)OTOHa = Asbixona + EKHHmax: rae, EqJOTOHa =hv = TC'
4.1.4
hc mv2max
ABmxona = hUKp = TKP EKHHmax = T = eU3an
JlaBneHue cBera.
415 JlaBiieHME cBeTa Ha MOJHOCTHIO OTPAXAIOIIYI0 MOBEPXHOCTh M Ha
MOJIHOCTHIO TIOTJIOMIAIOIILYI0 TTOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [InanerapHas Mmoziens aToma
422 [locrynatsr bopa. U3nydenue u norsnoimieHue GOTOHOB MpHU MEPEX0jie

aToMa € OJJHOT'O YPOBHS SHCPTHUU HA I[perI\/'II




4.2.3

4.3

43.1

hv = he =|E,—E

5 - m

“mn
JIunenyaTele CIIEKTPBI.

CriekTp ypOBHEI SHEPTrUU aToMa BOJIOPOA:

~13,63B
E,=—27"

"

, n=1,23 _

Iy
OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens sgpa [eiisenbepra — HMBanenko. 3apsia sjpa.

MaccoBoe uncino sapa. M3oTomnsl

4.3.2

PagnoakTHBHOCTD.
SX—5 Y+ JHe
Anbda-pacnan:
AXo Y+ e+ v
o Z Z+ 1 £
bera-pacmaz. DnekTpoHHbIH B-pacma:

[To3utponHsIit B-pacnan:
A A 0=+,
SXN Y + jE TV,

FaMMa-I/BJ'Iy‘IeHI/Ie

4.3.3

4.3.4

3aKoH PaaruO0aKTHUBHOI'O pacliiazaa:
-t

N(t) = Ny * 2T
[Iycth M — Macca pagloakTUBHOTO BelecTBa. Toraa
-t

m(t) =my*x 2T

HI[GpHLIe peaKknuu. I[eHeHI/Ie N CUHTC3 AICP




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Gusuka. Yriyonenusiit ypoBenb. 10 kiace/ KacesinoB B.A., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEepHOE 00IIECTBO
«M3narenbctBO «IIpocBemenuey.

» Guzuka. Yryonennsiit 11 knacce/ Kacssino B.A., O6111ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocsemenue».

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

YMK «®Duzuka. Yrinyonéuusiii ypoBeHs. 10 kimaccey

1. ®uzuka. Yriuyonéunsiii ypoBenb. 10 knace. Yuebnuk (aBtop B.A. KacbsiHOB).
2. ®usuka. Yriyonénnsii ypoeHb. 10 kiacc. Metonnueckoe nocodue (aBrop B.
A. KacbsHOB).

3. ®usuka, 10 kimacc, unaktnueckue matepuainsl, Mapon A.E., Mapon E.A.,

4. ®uzuka. 3apaunuk. 10-11 knaccsl - PeimkeBuu A.I1.

5. DnektponHas opma yuyeOHHKA.

YMK «®uzuka. YrioyOnéHusiii ypoeHs. 11 kimace»

1. ®usuka. Yruyonéuuelit ypoBeHsb. 11 kimacc. YueOnuk (aBtop B.A. KacbsiHOB).
2. ®usuka. Yriyonénubeii ypoBeHsb. 11 kiacc. Metonnueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka, 10 kinacc, nnaktuueckue matepuaisl, Mapon A.E., Mapon E.A.,

4. ®uzuka. 3agaunuk. 10-11 kmacceel - PeimkeBuy ALIL

5. DnekTponHas popma yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

HazBanwue caiita

Anipec caiita

AHHOTaIUA

Poccuiickuit
o0meoOpa3oBar
€JIBHBIN MopTall

http://experiment.edu.
ru

Nupopmanus 060 Bcex BUgax 00pazoBaTeIbHON
IPOAYKIIMH U yCIYT, HOPMATUBHBIX TOKYMEHTaX
(BkiTrOYast opuLMaTbHBIE TEKCTHI), COOBITHSIX
00pa3oBaTeNbHON KHU3HU.

«Poccuiickasn
3JIEKTPOHHAs
HIKO0J12)»
(PO1I)

https://resh.edu.ru/for
-pupil

Ha rinaBHOM cTpaHuIle HHTEpHET-pecypca yYEHUKam
a/IpecoBaHO Takoe oOpalleHue: -«Y Hac OTJINYHas
HOBOCTbD: LIIKOJIa CTaJla MOOUJIBHON U C JIETKOCTHIO
MOXET IIOMECTUTHCS B BALIUX KOMIIBIOTEpAX U
MJaHmeTax. Teneps Bbl CaMH OPTaHU3yeTe CBOIO yuéoy,
BbIOMpaeTe yueOHbIe MTPeIMEThI, 3aHUMAETECh Yy
JYy4YIIUX YYUTeNIeH cTpansl. Bc€ mpocTo, 1ocTynmHo 1
UHTEPECHO!»



http://experiment.edu.ru/
http://experiment.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil

Ennnasa
KOJUTCKIIUS
(G poBbIX
o0Opa3oBareiibH
BIX PECYpPCOB

http://school-
collection.edu.ru

B Konnekmuu npeacraBieHbl HAO0PHI TU(PPOBBIX
pecypcoB K OOJIBIIOMY KOJIMYECTBY YUECOHUKOB,
pPEKOMEHI0BaHHBIX MuHOOpHayku PO k
MCIIOJIb30BAaHUIO B IIKOJIaX Poccuu, MHHOBAaIIMOHHBIS
y4eOHO-METOIMUECKHE pa3pabOoTKH, pa3HOOOpa3HbIS
TEMaTUYECKHUE U TPEIMETHBIC KOJUICKIIUHU, a TAKKE
Ipyrue yueOHbIe, KyJIbTYPHO-TIPOCBETUTEIbCKUE U
M03HABATENIbHBIC MAaTEPHAIIBL.

deepanbHbIi http://fcior.edu.ru Caiit ®IIMOP o6ecrnieunBaeT KaTaIOrH3aIHi0

HEHTP AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB PA3IHMUHOTO

UH(pOpPMaOHH THIIA 32 CYET MCIIOJIb30BAHUS €ANHON

o- MH(POPMALMOHHON MOJIEIM METaJaHHbBIX, OCHOBAHHOU

o0OpazoBartebH Ha ctangapte LOM.

BIX PECYPCOB

(PLINOP)

Caiit nys http://www.fizika.ru Ceroans caiit — sto 60mee 2000 daiinos: yueOHuKH,

npenoaaBaTenei 1a00paTOpHBIE M KOHTPOJIBbHBIE paOOTHI, TECTHI,

busnKH, (bakyIbTaTUB U MHOTOE-MHOTOE JPYTOE.

YYaIUXCs U UX

poauTenen

College.ru: http://college.ru/fizika | Bbl Mo)keTe TOCMOTPETH B OTKPHITOM JOCTYIIE

®dusuka / yueOHUK, BKIIOUEHHBIN B Kypc "OTkpbiTast ®usnka"
(YUEBHUK), nopaboTath ¢ UHTEpaKTUBHBIMU Java-
anmuietamu o gusuke (MOJIEJIN), oTBeTUTH HA
Bonpocsl (TECTHI). Pazgen ®U3UKA B UHTEPHETE
COZIEPKHUT 0030p UHTEPHET-PECYPCOB MO (PUUKE.
Oxkcnpecc-tectbl EI'D, cratbu u HoBocTH 0 EI'D .

['azera http://fiz.1september.r | T'azera «®usuka» u3marebckoro qoma Iepsoe

«Dusnka» u CEHTSIOPSL.

DenepanbHas http://www.school.mi | ®3®DTII pabGoTaeT B TECHOM TBOPYECKOM

3a04Has pt.ru corpyaanuectse ¢ MOTH u npyrumu

¢duzuKo- oOpa3oBaTenbHbIMU yupexieHussMu PO, peanusys

TEeXHHYECKast IpOrpaMMy HEIPEPHIBHOTO 00pa30BaHUS B LEH

IIKOJIa Mpu "IIKOIa — YUPEKICHHE TOBY30BCKOTO

MockoBckoM JIOMIOJTHUTEIBHOT0 00pa3oBaHus — BY3".

¢duzuKo-

TEXHHYECKOM

UHCTHUTYTE

Hayuno- http://kvant.mccme.ru/ | TlepBbiii B MUpe Hay4YHBIi )KypHAI JUIS IIKOJIbHUKOB,

MO YJISIPHBIN pacCcYMTaHHBIM HA MACCOBOI'O YUTATEIS.

¢buzuko-

MaTeMaTH4eCKu

1 KypHan

"KBant" (ApxuB

HOMEpPOB)

[Mopran http://www.e- I'maHast 3amaua paszaena @U3UKA - 00beTHHUTD

€CTECTBEHHBIX science.ru/physics Jrofiel MHTepecyomuxcs GU3NKoN U IpeaoCTaBUTh

Hayk: Dusuka YUTATENISIM MaTEPHAIIBI 10 TEOPETHUECKON (DU3HKE.

BBencnue B http://nano-edu.ulsu.ru | Cdepa HAHOTEXHOJIOTHIA CUUTACTCS BO BCEM MHPE

HAHOTEXHOJIOTH KJIFoueBOor TeMoi itst TexHooruit XXI| Beka.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/17/p/page.html
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://fiz.1september.ru/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/

u

HN3narenscTBO
BUHOM.
Jlaboparopus
3HAHUM.

http://metodist.lbz.ru/

CaliT MeToI4eCcKOM CiTy)KObl N31aTEIHCTBA
OCYILIECTBIISIET OOPATHYIO CBS3b C YUUTEIISAMHU, CETEBYIO
KOHCYJIbTAIMOHHYIO MOJJACPKKY MEaroroB Kak
cuinamu aBTopoB Becex YMK, tak u metonucramu
u3nartenscTBa. Ha caiite yHKIIMOHMPYIOT aBTOPCKUE
MacTtepckue pazpadorunkoB YMK, B pamkax KOTOPBIX
IIpeIaraloTcs METOIMYECKUE MaTepHallbl aBTOPOB,
(hOopyMBI C YyUUTENSMHU, TOMOTHUTEIbHbBIE JICKTPOHHBIE
MPUIIOKEHUS B CBOOOTHOM JIOCTYIIE JUIs BCEX
YUUTEJIEH, a TAKXKeE JIEKTOPUU MO Pa3IudHbIM
HarpaBJICHUsIM WH(OpMaTH3auu 00pa3oBaHUs U
OpraHu3aly 00y4eHHs B OKPHITON HHPOPMAIIMOHHOI
cpene.

3AHUMATEJIb
HA ®U3UKA
B BOITPOCAX
N OTBETAX

http://elkin52.narod.ru
/

CtpaHu1bl caiiTa yunuTeNnsi-MeTOIUCTA, 3aCTY>KEHHOTO
yuutenst PO Bukxmopa Heanosuua Envkuna OyKBanbHO
MPOHU3AHBI SKCTIEPUMEHTOM — IEMOHCTPAIIMOHHBIM U
(bpoHTATBHBIM, IS JTF0003HATEIHHBIX, — OTIBITAMU-
boxycamu. O6cyxnar0TCs MpoOIeMbl IKCIEPUMEHTA U
teopun. O4eHb MHOTO MaTepualia K ypokaM B BHJIC
MOJIE3HBIX HAOIIOJICHUI U pacCyXICHUH.

KITACCHA#A
OU3NKA

http://class-
fizika.narod.ru/index.h

tm

Caiit Enenvt Anexcanopoénst banounoii, THTEpECHBIN U
JUISL YYUTENCH, U ATl YYEHUKOB (UTO MOCMOTPETh, YEM
YBIIEUbCS, YTO MOYUTATh). HeoOBIYHBIE MaTEpUaIBI K
ypOKaM, B OCHOBHOM Il 7-TO U 9-T0 KJIacCcoB
(Hanmpumep, ONTUYECKUE UITIO3UU ), MHOTO JTOMAITHUX
HKCHEPUMEHTAIBHBIX 33JaHUH.

OU3UNKA B
AHUMALINAX

http://physics.nad.ru/p
hysics.htm.

Jecarb O4eHb KpaCUBBIX AHUMALIMI IO OCHOBHBIM
pazaenaM GU3NKN — MEXaHUKE, TEPMOJUHAMUKE,
ONTHUKE, JIEKTPOMArHeTU3MYy.

VY4eOHo-
pa3BIIEKaTEIIbHBI
1 mopran s
JIeTei,
YUHTENEH, U
pOAUTENEN.

http://nau-ra.ru/

Hudposas maboparopust o puzuke. Pexomenaamnuu mo
pabote ¢ upoBoit 1abopaTopueit (BUICOPOIUKH).

WNnpopmanirons
Il mopran EI'D

WwWW . ege .edu.ru



http://metodist.lbz.ru/
http://metodist.lbz.ru/authors/
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