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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 Qu3uke Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanibHON pabodeit mporpamMmbl BocnuTanus u KoHnenmun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  ®enepanuu, — peaqu3ylOIIMX  OCHOBHBIE  0Opa3oBaTelIbHBIC
IIPOrPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEJOBATENBHOCTh U3YUYEHHSI TEM U PAa3/EsIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpateruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Dusnkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pealn30BaTh
3a/1a4i Npo(eCcCUOHATBHOW OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH I
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUS B
OpraHM3anusaXx Npo(ecCUOHATBLHOrO 00pa30oBaHUs 10 pa3iIUYHbIM  (pU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIILHOCTSIM.

B nporpamme mno ¢Qusuke oOmnpenensroTcs IUIAHUPYEMBIE pEe3yNbTaThl
OCBOEHUS Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIEr0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrinyOn€éHHoM — ypoBHe).  Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBAaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpOBHE CpenHero oOmero oOpa3oBaHHs Ha
yIIyOIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaTbl OCBOEHUS Kypca (U3MKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 r01aM 00y4EHHS;

coziep:kanue yueoHoro npeamera «Pusrkay 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKU JIJIs1 COCTABIIEHMSI CBOUX paOOYMX IPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IIPENOCTABIAECT BO3MOXHOCTH JUISl pealu3allid  pas3iIM4HbIX METOJIHYECKHUX
MOJXOJOB K MpemnoAaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YPOBHE MpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YacTH COAepKaHUs Kypca.



dusznka kak Hayka o HambOojee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTyMas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLlIkonpHbIN Kype GU3NKu — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PM3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHUH, WM3y4yaeMbIX XUMHUEH, Ouosoruei,
dbusndeckoir reorpadmeit u actpoHomwueit. Vcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNTWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyUHBIN
METO/]] IO3HAHUS TP BBITIOJIHEHUU MU Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEr0 00pa30BaHuUs MOJIOKEH
psa uaeH, KOTOpble MOYXHO PacCMAaTPUBATh KaK IMIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KIITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKH
o0beAMHEH BOKpYr (u3Mueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanysi NpeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO NOTeHIHMana (U3MUECKON HAYKH, OCMBICIEHHE CBS3M Pa3BUTHUSA
¢u3ukun ¢ pa3BUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M SKOJIOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOro ypoBHs
IpEIoJiaraeT 3HaKOMCTBO C IMIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpui M 3akoHOB. Ilpu 3TOoM paccmaTpuBaroTcst Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMNCTBA, H
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKM U TEXHOJOIMM, a TakkKe 00CYX IAECHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoenue cofepkanusi MPOTPaMMBI 10 (GU3HKE TOHKHO OBITH TOCTPOCHO Ha
NPUHLIMIIAX CUCTEMHO-/EATENbHOCTHOrO noaxona. s Gusuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UPYyeTCsl Ha UCIOJIb30BAaHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro (¢akropa ydeOHoro mnporecca. g yriayOna€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOTO 3KCIePUMEHTa,



BKJIIOYAIOUIETO (DPOHTANIBHBIE YYCHHMUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3NYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXIOM U3 JTUX KiaccoB. Bropoil cmocod — 3T0
UHTETpaluss paboT MpakTUKyMa B CUCTEMY JaOOpaTOpHBIX paboT, KOTOpHIE
IPOBOJASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon paboramu
IPAKTUKyMa TIOHMMAETCsl CaMOCTOSATEIbHOE UCCIIEN0BAHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA 0€3 MOMIAaroBOM UHCTPYKIUH.

B nporpamme mno (¢usMke cucTeMa YYEHHMYECKOIO SKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHAa €IWHBIM mepeuHeM. Bridop
TEMATUKU U1 3TUX BUAOB YYCHHUYECKUX MPAKTHUUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHMsI U OCHallleHus kabuHera ¢Qusuku. Ilpm sTom oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M TOCTAaHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUIO PACUETHBIX M KAaYECTBEHHBIX
3amay. Ilpu 3TOM Ans pacy€THBIX 3aa4 NPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEINbI0, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYS IPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [[1s kaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKaHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYKAIOILIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAENU AJis CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs IOJIKEH U3Yy4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rKe yYEeHHYECKHX OMNBITOB, JaOOpaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAaLlMOHHOE 000OpYy/10BaHUE.

JleMOoHCTpallMOHHOE  000pyJoBaHMEe (POPMHUPYETCSI B COOTBETCTBUM  C
OPUHLIKAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3MKE KIIOUYEBbIX JEMOHCTpAIMil asis
UCCIIEIOBAHMSI  M3Yy4YaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE JUIsI YYEHHYECKUX HPAKTHUUECKUX pPaldoT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpHUid.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpeca M CTPEMIICHUS OOy4Jalonuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUSA W (popmHUpoBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuH B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAaHWUU U HAYIHBIX JIOKA3aTEIbCTB;

(dopMUpOBaHHWE TPEIACTABICHUNA O POMM (DHU3UKK IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCCHOHANFHON  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTrKeHHE ATUX Ieed 00eCIeuynBaeTCsl PEIICHHEM CIICAYIONINX 3a]1ad B
mpoliecce u3ydeHus Kypca GU3nKyd Ha ypOBHE CPEAHETO O0Iero 00pa3oBaHMs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIOYas  MEXaHUKYy,  MOJEKYISApHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SIBICHUHA B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHS pPA3NIUYHBIX 3aJad ¢ SBHO 3aJlaHHOM
¢usznyeckoil MONEeNbIo, 3a/Jay, MOAPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3/IaHKe
du3MYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEACHHS
(GU3MYECKUX  OKCICPUMEHTOB, aHajdM3a W HWHTEpPIpeTanud WHGOPMAINH,
OTpe/ieNieH s JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3/IaHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIHCKOMH,
TBOPUYECKOU NIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU JAESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOné€HHBIN ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHUs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue gusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIETO
obpazoBanus oTBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiit MeTO IO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKE.

CriocoObl  M3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HWACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznueckuil 3aK0oH, TpaHUILIbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IESITEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa M HANpPsDKEHUS B LENH MOCTOSHHOTO TOKAa IIPH
MOMOIIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueir mo ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTe€pUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonmHoe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO TMOJ YIjoM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonuneniHoe  nBwxkeHue. JIBIKEHME  MATEpUAIbHOM TOYKH 11O
OKPY>XKHOCTH. YTJOBas W JMHEWHas ckopocTh. [lepwom m wactora obOpaiieHus.
[lenTpocTpeMuUTEIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JB)KCHUE CHApAJIOB, LIEMHbIE, IIeCTepEHYAThIe U pPEeMEHHBIE TNEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopgens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUS.

CriocoObI UCCIIeIOBaHUS IBHKCHUM.

Nnnroctpanus npeiesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY W
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu JABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOJHOTO  MajieHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpuH).

W3yyenue fABWKEHHS Tena, OpOIIEHHOTO TOpu3oHTaiIbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY AalbHOCTHIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoaa OOparieHus KOHHYECKOT0 MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanwsHbpie cuctemsl oTcuéra. [IpuHumn
oTHocuTenpHOCTH ['anmnes. HenmHepunanpHble cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIuUI Cynepro3uiuy CHil.

Bropou 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3akoH HproTOHA 17151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tsbkecTd. 3aBUCHUMOCTh YCKOPEHMSI CBOOOJHOIO NaJAE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxyerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHUS MPH [BIKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenne nBuxkeHHs TEN B MHEPLHUATBHBIX U HEUMHEPLHAIBHBIX CHUCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWCTBYIOLIEH  MPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI MIOKOSI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHus MO BEJIMYMHE YII0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pPULIMEHTOM TPEHHUSI.

N3yueHne NBUKEHUS IPy3a Ha BALy C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpamiaTteabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIe KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HccnenoBanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAb ONIOPHI.

Tema 4. 3akonvt coxpanenus ¢ MexaHuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

MoMeHT umIynbca MaTepualibHOW TOUYKHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cunmel Ha MajloM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHumanbHple W HENOTEHUMAlbHblE CUJbl. lloTeHIManbHas >HEprus.
[ToreHuunanbpHast SHEPrUst ynpyro AeGpopMUpOBaHHOM MpyXHUHBI. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM I'PABUTALMOHHOM moje. [loreHnumaneHas sHeprus
TeJa B TPABUTAILIMOHHOM I0JIe€ OAHOPOJHOIO 1apa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHWYeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymun s MACaIbHOM KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIrypHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PadOTHI.

B3auMHbIe mnpeBpalicHUs KUHETUYECKOW M TNOTEHUUAJIbHOW SHEPrui MNpu
JNEUCTBUU Ha TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHUH MPU CBOOOTHOM TAICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepeHne nMmyJsibea Telia o TOPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AIEKTPOMOOWISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOIEHCTBUM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHLIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

Onpenenenue padOThl CHIIBI TPEHUS NMPHU JABWKEHUM TEJNAa MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. Mosekyasipaasi Gu3nka u TEPMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBbpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST WM B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs TIa3oB,
KUIAKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE AITHX



Mozened. Macca u pa3Mepbl MoJekya (aromoB). KommuecTtBo BemecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Janerona. M3omponecchl B
ujeanbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy [JaBJIEHUEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW 3HEPIUEH MOCTYNATEeIbHOIO TEIJIOBOIO IBMXKEHUS €€ YaCTHULL.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MoTy4YeHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUs YacTHI] BELECTBA.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO IBUYKEHUSI.

Huddyszust KuIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsrKkeHNE MOJIEKYII.

Mopenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanre H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

HccnenoBanne Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsSUYEH U XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoit 1abopatopun).

N3ydenne n30X0pHOro mpolecca.

N3yuyenue n3o6apHOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpbl. [lapamerpsl
TEPMOJUHAMHUYECKON CUCTEMBl KaK CPEIHHE 3HAYEHHUs BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. CamMompou3BOJIbHAS — pellaKcallus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaXXE€HUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUIL, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpTuu
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3 coBepmieHuss pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BELIECTBA. YpaBHeHue Maliepa. YaenpHas TEIIoTa CropaHus
ToruBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabaTHOM IpoIIeCCe.

[lepBblid 3aKkOH TepMOAMHAMHKU. BHyTpeHHsst »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TEepMOAMHAMHKH JJisI PAaBHOBECHBIX IMPOLECCOB: YeEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TMEpeaTh TEIUIOTY OT OoJiee XOIO0AHOro Tena K 0oyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpatumMocTh MpUPOIHBIX MTPOTIECCOB.

[Tpunnumnsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIIOIb30BaHMUsl TEIUIOBBIX ABUrarenieid. TermoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AMU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNH, mNapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» W SJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne yaeinbHON TEIII0EMKOCTH.

HccenemoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Azpecamnivie cocmoanus eewjecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcarus. Vcmapenwe wu KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacbllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTD
0T 00BEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUSI OT JIABJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaun3auusa. YJIeJbHAs TEIUIOTa IUIABJIEHUSA.
Cyb6mumanusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aepopmarui.

TemnmoBoe pacmMpeHne KUIKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (pa3zoBbIX MEepexoaax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHOe HaTsKeHME. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHudeckne yCTpPOWCTBA W  TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHMKEHHOM JABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMU TNIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBneHus.

Moaenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmaruii.

Hab6monenue mMansix gedopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBILIEHHBIX MTApPOB.

N3mepenne abCOMIOTHOW BIAXHOCTM BO3JAyXa M OILIEHKa MAacChl MapoB B
ITOMEILEHNH.

N3mepenne ko3ppuiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

WccnenoBanne 3aBUCUMOCTH JAepopMallii Pe3uHOBOro oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3aluss Tea U e€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
DNEKTPUYECKUX 3apsAnoB. IIpOBOOHMKM, NOMAJIEKTPUKH W MOJYIPOBOIAHHUKH.
DOneMeHTapHbId JJIEKTPUUECKUI 3apsii. 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOTO
3apsza.

B3aumopneiictBue 3apsaaoB. Toueunble 3apsabl. 3akoH KynoHa.

DIekTpuuecKoe nojie. Ero geicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hampspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsia.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHUMATIOB M
HanpspbkeHue. lloTeHuumanbHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman anexkTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMN Cynepno3uLUN dAEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOM cdepbl. [lome
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOoHEeYHOW TIOCKOCTH. KapTWHBI JMHUM HampspDKEHHOCTH ATHX TMOJeH u
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsSA0B.

JvsnexTpuku B DJEKTPOCTATUYECKOM  MOJIE. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpPA.

[TapannenbHOE coennHEHNE KOHIeHCaTOpoB. [locmenoBarenbHOe cCOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE BJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Baun ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINMN AEUCTBUS DJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATOpa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

OueHka cui B3auMOZIEHCTBUS 3apsyKEHHBIX TEI.

HabGnrogenue npeBpallileHus 3HEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAUOA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAJIOB (HampsHKEeHMST) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwtil 31eKmpuyecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOMAAU IOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snextpuyeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHre CUilbl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbpIkaHHE TralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0ObI coenuHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pasHOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA OT HANPSDKEHUS U JIAMIIBI
HaKaJIUBaHMS.

YBenuuenue npejena u3MepeHus: aMmrepMerpa (BoJbTMETpa).

N3mepenne D/1C u BHyTPEHHETO CONPOTHUBIIEHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctyd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznruunvix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.



DONeKTpUYECKUil TOK B BakyyMme. CBOICTBA AJIEKTPOHHBIX MYyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IHUCCOLUALMSL.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBa M INPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIE
Jamibl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOpBI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHbl 3ekTposm3za dapases.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOUMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hab6monenue snextponmsa.

W3mepenne 3apsaa OMHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeLIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHUHW  3aBUCHMOCTEU
¢u3nyecKux BEIMYWH, MPOBEpPKA MPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 pabdor,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Ja00paTopHbIE PaOOTHI, MPAKTUKYM).

MexnpeaMeTHbie CBA3H.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumnoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopus, HAOIIOACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, MU POBast JTaA00paTOPHs.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napaboJa, runep6ona, ux rpaduku U cBoiicTBa. TpUroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKAloLIeH Cpe.bl,
yTHiIn3anuss OWOOPraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUIKUE KPUCTAIIbI, DJIEKTPUUECKUE
CBOICTBAa METAILIOB, JCKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHNUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OSKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOI, BOAOMET WU ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TOCTOSIHHBIX MAarHUTOB M TPOBOJHHKOB C  TOKOM.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEW. JIMHUY MarHUTHON MHIIYKLMH.

MarnuTHO€ 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. PeppoMarieTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHC IIPOLCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO  TOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIMU MO JUIMHHOTO MPSIMOTO MPOBOTHHKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JeKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEUCTBUSA ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKuMM. 3aKOH JJIEKTpoMarHWuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUMHU B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenua.

NunyktrBHOCTh. KaTylika WHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IMPOUECCH: HUHAYKIMOHHAS
1e4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBIeHUs 3JI€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNS CAMOMHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosiebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoIBoj
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 MX SHEPTeTHYECKOTO H
KMHEMAaTUY€CKOTO OMTMCAHMUSI.

Amvmutyaa u ¢asza kosebanuil. CBsi3b aMIUIMTYbl KOJ€OAaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTeMaTUYeCKOro MasTHHKA. llepnos cBOOOAHBIX KOJEOAHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTYABL.

HccnenoBanue 3aTyXarmuxX KOJIeOaHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHUs IPEACTABICHUI 00 UACATBPHON MOACIHN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPH KoJIeOaHUSX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.



W3mepenue mnepuoaa CBOOOIHBIX KOJIEOAHUH HUTSHOTO U MIPYKHHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JBHKEHUS TeJa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUi.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Koiedanus.

KonebatenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebatenpHOM KOHType. ®opmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

[lepemeHHBI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEHCTByIOIEE 3HAUYEHHWE CHIbI TOKAa W HAMNpsHKEHUS MpU pas3audHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvueiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKUA IpU IPOU3BOACTBE JJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JIEKTPUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYDa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJI€OaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopeinp 31eKTpOMarHuTHOIO reHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbBHOM —COCAMHEHUM PE3UCTOpPA, KaTyLIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

VY CcTpoiicTBO M IPUHITUT ACUCTBUS TpaHChopMaTopa.



Monenps AMHAN 2IEKTPOIIEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPpAKMUKyM.

N3yyenue tparncopmaropa.

HccnenoBanre MEepeMEHHOTO TOKa 4Yepe3 MOCJIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenune 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHummble 60JHbl.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. Ilomepeunsie u
POJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaK€HHE, NpeloMJieHHE, MHTepdepeHIus u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBHSI U3TYYECHHs AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanys BEKTOPOB B 3JI€KTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMATrHUTHBIX ~ BOJH:  OTpPak€HUE,  MpEJOMIICHHE,
noJisipu3alus, HTepdepeHus u qudpaxims.

[lIkana 3mMeKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHLIKIIBI paAMOCBS3H U TeNEBUACHUA. Paaronaokamus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUuecKrue YCTPONCTBA M TNPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb,
yJIbTPa3ByKOBasl AMATHOCTHUKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak KCTOYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue oTpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nnatepdepeHnu u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB ~ DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, NoJspu3anus, udpakius, uHTepdepeHus.

Oo6HapyxeHue nHGPaKpacHOTO U YIbTPAPUOJIETOBOTO U3TYUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



M3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIl1 HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Ceprudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0CToSHCTBO YaCcTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbIil yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie U pacceuBaromue JuH3bl. Tonkas smH3a. ®DokycHoe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
paccTosiHUs TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysa TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWENIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakeHWI TOUKHM W OTpe3ka NpsIMOH B
coOMpaOIIMX U PACCEeUBAIOLIUX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue npeaoMIIeHUs CBETa.

Ha6mtonenue moiHoro BHyTpeHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

Hccnenoanre xoAa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapasliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

Hab6monenue aucnepcun cBeTa.

HabGnrogenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHnue nokazaresis npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4yenune n300pakeHns B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONNYECKUX CUCTEM.

Hab6mronenue nudpaxiuuu, tHTEpPEpeHIMH U MOISpU3aluU CBETA.

N3ydeHnne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3EPHOTO U3ITyICHHS Ha IBYX IIIEIISX.

Hab6monenue aucnepcun.

HabGnrogenue u vcciieqoBanue AUGPaKimOHHOTO CIEKTpa.

N3mepeHnune IIMHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3ITy4YEHHUs CBETOIMOAA TIPHU MOMOIIU IU(PaKITMOHHON
PELLETKU.

Pasnen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHON TEOPHUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON — mHTepBasl.  [IpeoOpazoBanus  Jlopena.
VYcnoue npudnHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MOKOS.



TexHUYecKue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX  4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanuszm.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOIIOTHO YEPHOTO TEa).
3akoH cMmeneHus Buna. ['mnore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

®ororddext. Ombitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXKkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbI€ cBOMCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonnsl ae bpoinnsa u
pasMepsl 00JacTH JIOKaIM3allMM JBWXKYymIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOJIUOJ.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHo [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanye 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas moxenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU NEPEXO/e aToMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Buasl criektpoB. CiekTp ypOBHEN 3HEPIrUU aTroMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronenne nuHedvaTbix ClieKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mtonenue nuaeitgaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INeMeHmMAaAPHBIX YACMUY,.

Hyxknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyyeHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3Iy4YeHUs. BiusHue pagrOaKTUBHOCTH HA KUBbBIE
oprauu3msbl. EctecTBenHbIil poH uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cunTes saep. Anepueie peaktopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHWE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

dyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rimrooHHass MOAENb aApOHOB.

®uszuka 3a npenenamu CranaapTHON Mozaenu. TE€MHass MaTepuss U TEMHas
SHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, siaepHbIi peakTop, TEPMOSIACPHBIA peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoasl acTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMHSI.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW NOCJIEA0BATEIBHOCTA. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CoJyiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue navnwoenus.

HaGnrogenust 3B€3HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH /1JI ONpe/esieHUs MOJ0KEeHUsT HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIylIapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3Mepenns (PU3NYECKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCONIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWHW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BbIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUYECKHH  SKCIIEpUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKO,
COLIMAJIFHOM M 3TUYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3UPYIOIIECH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
(duznyeckoil Teopuu, poib GU3NUECKON Teopuu B (POPMUPOBAHUU IPEICTABICHUN
0 (Qu3nyeckoil KapTHHE MHUpa, MECTO (PU3NYECKOM KAapTUHBI MUpPA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHUI, N3MEPUTENBHBIE TPUOOPHL, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOpPBI M HMX MPOEKUMU HAa OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHbIX (QyHkumid. IIpu3Hakum 1omo0HsS TPEYroJIbHUKOB,
oIpezeNieHue IIIOIAAH MIIOCKUX (GUryp u oobEma Tei.

Buonozcua: >nektpuyeckue SBIECHUS B JKUBOW MpUpOJE, KoyieOaTeabHbIE
JNBIKEHUS B JKMBOM TNPHUPOJAE, SKOJOTMYECKHE PUCKUM TpPH MPOU3BOJICTBE
NIEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEH  cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMN
aHaJIN3.

TI'eocpagua: mMarHuTHBIE TIOMKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepatop NEPEMEHHOT0 TOKa, MHAYKLHMOHHAS Ie4b,
JIMHUY 3JIEKTpOIEpead, dJIEKTPOABUIaTeNb, pagap, paIiuoOIPUEMHUK, TEIEBU30D,
aHTeHHa, tenegoH, CBY-meub, ynabTpa3ByKoBas JMAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape${, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoro mnpenMera «Duzuka»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rpaskIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAKMAAHCKOW  TMO3UIIMM  OOyYaroOIMIeTocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOI0 00111eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUYECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBJIeHHMH B 00pa3oBaTelIbHON
OpraHH3allly;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU IESITETbHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(hopMUPOBaAaHHOCTH POCCUICKOIN IPaXIaHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA,;

e IIEHHOCTHOE OTHOWIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NMIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuyHbIM chepam npodecCuoHaNbHOM AesATENbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3MKOW UM TEXHUKOW, YyMEHHE COBEpUIaTh
OCO3HAHHBIN BBIOOP Oymymien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3UKHU Ha MPOTHXKEHUU BCEH JKU3HU.

IKOJOTNYECKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJbTYphl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHWE M OCYLICCTBICHUE ACHUCTBUH B OKpYXKAlOLIEH cpenc Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTO PA3BUTHS YEJI0OBEYECTBA;

paclIMpeHne OmbITa AESATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATENbHOCTHU, TOTOBHOCTH B MpOILIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUe0OHbIE 1eiiCTBUSA
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTH M aKTyaJlU3UpoOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh UEIN ACATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUUS B PaccMaTpUBaeMbIX
bu3nYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepUaJIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JE€ATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pe3yIbTATOB LIEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI €SITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBbIe ucciaeaoBaTe/LCKHeE JeCTBUA:

BJIa/ICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATUSAMUA U METOJAMH
(bu3nYeCKO HAYKH;



BIAJCTh  HABBIKAMU  y4€OHO-HCCJIEIOBATENICKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3aaad  (U3HIEeCKOTO
CoOJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB IMO3HAHUS;

BJIAQ/ICTh BUAAMH JCSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B 00JIACTH
buszuKy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJM3WpOBATh 3a/aady,
BBIIBUTATh THUMNOTE3y €€ pelIeHUs, HaxoguThb apryMEHThl JJIA
JIOKA3aTelIbCTBA CBOWX YTBEPIKIACHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJAE PEIICHUs 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHU;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIHN OIIBIT,
yMETh TIEPEHOCUTHh 3HAHHWS 10 (U3HKE B MPAKTHYECKYI0 00JacTh
KU3HEICITeILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;
BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHUS;
CTaBUTH MPOOIEMBI U 3a7a49H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydYeHUs1 MHGOpMALUU (PU3UIECKOTO COACPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IOMCK,
aHaJIu3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOpM MPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEeACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/lad C COOJIoJIeHHeM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3zHaueHuss MHGOpPMAIMM U LEJIEBOM ayAuTOpUHU, BBHIOUpas
ONTUMAaJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:



OCYHIECTBIISATh OOIIEHHME HAa Yypokax (GU3UKK W BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalliii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHS C MCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAThb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JEeUCTBUH, pacrpeesaTh POIU ¢ Y4ETOM MHEHUN Y4aCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHMKA KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

[Ipe/yiarartb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSIBIATh  TBOPYECTBO W  BOOOpakeHUE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  IMO3HABATEIbHYIO JICSITEIBHOCTh B
obrmacti (UBMKA W ACTPOHOMHU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX W KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOW Pa0dOThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacmMpsATh paMKH  ydeOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOP, aApPryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIMH B 0OJACTH
(GbU3UKH, TMOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIUOHAJIBLHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBHI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOW pedIeKcMr KaKk OCO3HAHHS
COBEPIIIAEMbIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPUEMBI pedIeKCHr il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX IpPU aHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOU HEJIOCTATKH U JTIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3YJIbTATOB
JIESITCIAbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce NOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpOBHS CpeAHero oOmero o0pa3oBaHus y OOyYaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaratonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HIMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCSA K
OMOIMOHAILHBIM W3MEHEHUSIM W TIPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIONICH CTpEeMIIEHHE K JOCTUXKEHUIO LN
U yclexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, VYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTrh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YrIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJjib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOU KapTHHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW ~ (PYHKIUHA  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpUU B
dbopMHpOBaHUU MPEACTABICHHUHN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNIbHAs CUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajeHue, alOCOMOTHO ympyras aedopmaius, abCOIHOTHO
yIpyroe u abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOT0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh ycJOBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBIACHITHP MEXAaHWUYECKHUE TIPOIECCHl W  SIBJICHHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M TMEepeMEIleHUs,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENbHOCTH ['anunes, 3aKkoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anues, BTOporo
U TPETbErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbCa U
MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynsapHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJCHUS HWJEAaIbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UICATbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, MNepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAaHEHHUs HEPTruM B TEIUIOBBIX IMpOlIeccax), MPU 3TOM HCIOJIb30BaTh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—Kianenpona,

aHAJM3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIUATbHOCTD
AIEKTPOCTATUYECKOTO MOJIS,, NPUHUUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BaXKHbIC COOTHOILICHMS: 3aKOHbI OMa i y4acTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1u1st 371€KTpOIn3a);

OTMHCHIBaTh (PU3UUYECKHE TMPOIECChl W SBICHUS, HWCIOJBb3YS BEIUYWHBI:
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE
YCKOPEHHUE, Cujla TKECTH, CUIa YOPYrOCTH, CHJIA TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJIEHUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEprus ynpyroit aedopManuM MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, padoTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
DHEPrus WACATHHOTO OJHOATOMHOTO Trasza, paboTa uIeanbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh BoO3ayxa, KIIJ waeanmbHOrO TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO TOJIs,
HanpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WIM 3apshKeHHOTO Iapa B
BAKYyyM€ U B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABHXKYIIAs CHJIA, CWIa  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, DJJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COINPOTUBJICHUWE ydacTKa ILEMU C IOCJIEI0BATCIbHBIM U
MapajiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHA  (PU3MYECKHX  SIBJICHMIA:
MEXAaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUe, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlMS, TJIaBJICHUE U KPUCTAIUIM3ALINS, HAIPABJICHHOCTh
TEIUIONEPENAYH, ICKTPU3ALMS TEJ, SKBUNOTECHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
JIpyrol ¢  HCHOJB30BAHMEM  TMPAMBIX  HU3MEPEHUM, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YyJbTaThl IOJTYYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, AeNaTh BBIBOBI 110 pe3ybTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIMOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJM3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyce MpPeIOKEHHOM
TUIIOTE3bI;

coOuo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro OJKCIEpPUMEHTa, TMpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHON JEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaToOpHOTO 000y I0BaHHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MOJENbI0: Ha OCHOBAaHUM aHaIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MUYECKOW MOJENH, OTBEYAIOIeH TpeOOBaHUSAM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThl
¢u3nUeckux TEeopHil MpH MCIOJB30BAaHUM MaTEeMaTHYECKUX METOI0B
peleHus 3a7a4, IPOBOJUTH pacuéThl HA OCHOBAaHMU MMEIOUINXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOITYYCHHBIX PE3yJIbTaTOB;

pelaTh KauyecTBEHHbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/esoB Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAaHUHA U3 JPYTruX
NPEIMETOB €CTEeCTBEHHO-HAyYHOTO IMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCyKIEHUI C OMOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUEe 3HAHUSA ISl OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCJIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMHU, C
MO3UIINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATEHOM
HOpUPOAOIOIL30BAaHUM, @ TAKXKE Pa3yMHOM HCMOJIb30BAHUU JOCTHKEHHUN
HayKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeIOBEYECKOTO
00I11eCTBa;



OPUMEHSTh pa3INYHbIe COcOObI paboThl ¢ MHpOpManKe (HU3NIecKoro
CONIEp)KaHUs C MHCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MEepepadOTKW U TpEeAbsABICHUA Y4eOHOW W
HAYYHO-TIONYJISIPHOM MHPOpPMAaLKHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIU
uHpOpMaIMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4aeMyro  HMHQOpPMAIMIO W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISATD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE yMEHUSs
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TpOIEcCe
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTath B Tpymme C HUCHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIaHUPOBATHh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsSX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPUBAEMO MPOOIEMBI;

IPOSIBIISATH MOTUBAIMIO K OyayIiei nmpoheccuoHanbHOM AesITeIbHOCTH IO
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

K xonmy oOyuenuss B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Yy 00YUAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeOBEKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KAapTHHE MHpa, POJIb ACTPOHOMUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKA W  JaJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKONW (YHKIMNA (PU3MUECKON Teopum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (uznuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIeOaHUs, MaTeMaTUIECKUIl MAasATHUK,
UJCaJbHbIA MPY>KUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCAIbHbBIN
KoJiebaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUMAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIWW, 1paBwio  Jlenna, cBsa3p  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHINITEIHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHMe  OWHINTEWHA 1A
dotordpdekra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctet ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0OBOTO M MAacCOBOTO YMCEN U DHEPTUM B AJIEPHBIX PEAKUUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLECCHl U SIBICHHS, HCIOJIb3YSl BEIMYUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, IIOTEHIMANT 3JIEKTPOCTATUYECKOTO
NOJII, Pa3HOCTh MOTEHLUMAJIOB, JJIEKTPOJABIKYINAS CUIa, HWHAYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJa CAMOMHAYKLUHWH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJIHAsI SHEprus,
SHEpPrusi TOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll sIpa, SHEPTHUSI CBA3M SAApa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs]  (U3HYUECKUX  SIBICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIKS, CAMOUHYKIIMSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’kEeHUeE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmasi
aqep, raMMa-usiiydeHue sjaep, (pu3nyeckue NPUHIMIBL CIEKTPATbHOTO
aHanM3a u paboThl Ja3epa;

ONpENENATh HANPABICHUE HHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMmIiepa u cuiibl JIopeHia;

CTPOUTH N300paXKeHHE, CO3/IaBaEMO€ TUIOCKHUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOIMEe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I AaHAIM3a ©  OOBSICHEHHWS (PU3WYECKHX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeeneHHoi;
IPOBOJIUTh HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢u3nyeckux BEIMYMH B BHAE TpaQUKOB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JieJaTh  BBIBOJABI IO  pe3yjibTaraM
UCCIIEIOBAHMUS;

IPOBOJANUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, IPU STOM
BbIOMpaTh ONTUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpPeaaoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO Tpyaa MPY MPOBEACHUH UCCIETOBAHUIN
B paMKax ydeOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemate pacyE€THBIE 3aJa4d C SBHO 33JaHHOM WM HESBHO 3aJaHHOU
¢u3znyeckoil MOJeNpl0: Ha OCHOBAHMM aHaidW3a YCJIOBHS BBIOMpATH
(¢usznyeckue MOJENH, OTBEYalolMe TpeOOBaHMSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCIOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATD
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOIYyYEHHBIX
PE3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEOYIOLUE INPUMEHEHUs 3HaHUM U3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKMX U 3apyOexkHbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAHUM, & TAKKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMM Ui JalbHEUIIero pa3BUTHUA YEJIIOBEYECKOTO
00111eCTBA;

OPUMEHATH pa3jMyHble CocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJCpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKW M TpPEeabsSBICHHUS yueOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLMY, TOJYYEHHON U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  IOJydyaeMylo  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

IPOSIBIISATH OpraHU3aIOHHBIE u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSAITEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUSI POEKTHBIX M YUeOHO-HCCIEeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pPa3IHYHbIX COIMAJBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIBHO PAaCIpeAeisiTh ACSITeIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHHUKOB TPYIIEI B PEIICHHE paccMaTpuBaeMon poOIeMbl;

HPOSIBIISITh MOTUBAIMIO K Oyayiiel npodeccnoHaabHOM AesITETbHOCTH MO
CHEIHMAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdHUIIS.
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Pa3nen 2. KOJIEBAHUSA U BOJTHbI
but6mmoreka [IOK
2.1 MexaHnnyeckue KoJieOaHus 10 https://m.edsoo.rw/39859f1
but6mmoreka [IOK
2.2 DJIEeKTpPOMarHUTHBIE KOJICOaHUs 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHnu4ecKkue U AIEeKTPOMarHuTHbIE 10 1 bu6muoreka [IOK
) BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
24 Onriia 25 ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Uroro no pazgeny




Pa3nen 4. KBAHTOBASI ®U3UKA
but6mmoreka [IOK
4.1 K - I 1
OPHYCKYIAPHO-BOTHOBOI AyaHSM > https://m.eds00.ru/39859¢f1
bubnunorexa [IOK
4.2 ()
MBI aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' qacCTHI] https://m.eds00.ru/39859¢f1
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

but6mmoreka [IOK
5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 12 hitps://m.cdsoo.rw/39859¢f]
Uroro no pazgeny 12
Pasznen 6. PUSHUECKHN TPAKTUKYM
N but6mmoreka [IOK
6.1 Dusirieckuit npaKTiicyM 16 16 https://m.edso0o.ru/39859%¢f1
Hroro no paspeny 16
Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE
Cucremaru3zaius u o0o0meHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bu6nuorexa [IOK
' NESTEIIbHOCTH, IPHOOPETEHHOTO MPH https://m.eds00.ru/39859f1
u3yueHnn kypca ¢usuku 10 — 11 kmaccoB
Uroro no pazgeny 15
bubnunorexa [IOK
Pesepiioe Bpems 10 https://m.edso00.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
1 ®dusnka — pyHIaMeHTalIbHAs HayKa O 1 bubnnorexka HOK
IIpUpoJIe https://m.edsoo.ru/1beef346
) Hayunblil MeTOA MO3HAHUSA U METOBI 1 bubnmoreka [JOK
uccie0BaHus GU3HNUECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 no3Ha§H;1 MPUPOIEI pHa6m(5:[eHHe u 1 buGnnorexa LIOK
PHPOAEL- https://m.edsoo0.ru/34c49931
HKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3MIecKux | bubnnoreka HOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAs M OTHOCHUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa [TOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubnmoreka [JOK
COBPEMEHHOM Hay4YHOUW KapTHUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOMN AEATEIbHOCTH JIIOAEH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIHEHOCTD | Bbu6nmuoreka [IOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepranbHOM TOUKH, 1 bubnmoreka [JOK




CTO IMPOCKIMU HA OCHU KOOpAUHAT.

Tpaekropus. [lepememienne. CKOpoCTb.

Wx mpoekiuu Ha OCu KOOPIUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMOIIMHEWHOE
nBmwkenue. ['papuueckoe onucanue

Bbu6nmuoreka [IOK

? PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edsoo.ru/89ba7190
JIBUKEHHUS

10 CnoxxeHue nepeMerieHnii 1 CKopocTeH. bubnnoreka HOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnnorexka HOK
[IpsMonuHETHOE ABUKEHHE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onmcanue

12 MPSMOJIMHENHOTO JIBXKEHUS C buGnnorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHoe majieHne. Y CKopeHue

13 CBOOOIHOTO MaJeHHs. 3aBUCUMOCTD Bbu6nmuoreka [IOK
KOOPJINHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BpEMEHU U WX Tpaduku

14 JIBukeHue Tena, OpOIIEHHOTO MO/ Bbubnmuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneirinoe npmxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasl U JJMHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [OK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMUTENIBEHOE U IIOJIHOE
YCKOpEeHUE
16 KonTtponsHas pabora o teme bubmmorexa LOK

https://m.edsoo.ru/1242£32¢




"Kunemaruka"

[TepBbiif 3ak0H Hpr0TOHA.
HuepuumanbHble CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17
[Ipuniun otHocuTenbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOozeiCTBYIOIIIAs CUJIa. bubnnorexka HOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpetuil 3aKoH Bbu6nmuoreka [IOK
Hprotona https://m.edsoo.ru/57dba505
[Ipuniun cynepno3unuu cuil. Peenue
20 3ap aqLLa 1} }I]/IHMEF:HCHI/I: 3aKOHOB bubnmoreia LIOK
A P https://m.edsoo.ru/bdf997tb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 3KBI/IBaHeHT§OCTB ABUTALMOHHOM U bubmmorexa LOK
. P H https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuita TSKeCTH U yCKOPEHHE bubnmoreka [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edso0o.ru/22757126
JIBukeHrEe HEOSCHBIX TET U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmoreka [JOK
23
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
Bbubnuoreka [IOK
24 Cra ynpyroctH. 3akon I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona v BuabI cui bubnnoreka HOK
25 TpeHus. JIBUKEeHHE B KUIKOCTH U rasze ¢ https://m.edsoo.ru/1fa86499
YYETOM CHJIBI COITPOTUBIIEHUS CPEIBI https://m.eds00.1ru/2cb29676
2 Hasnenue. 'mapocratnueckoe bubnuoreka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOIIOTHO TBEpPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTeibHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIHLHO OCH bubmuorexa [JOK
BpateHus. [1neqo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsxkecTu Tena. bubnnorexka HOK
VYcnoBus paBHOBECUS TBEPIOTO TeEJA. https://m.edsoo.ru/9aa79a7d
Bunel paBHoBeCcHs
bu6mmoreka [IOK
30 Pemerre saa+ https://m.edsoo.ru/dc1caac0
31 KoHnTtposnbHast pabota mo teme bubnnorexka HOK
"Tunamuka. CtaTuka TBepaoro Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHOU TOUYKH,
1 CHUCTEMBI MaTEpHUANIbHBIX TOYEK. LleHTp bubnmoreka [JOK
MAacC CHCTEMbI MaTEpHUATBHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBHKEHUU LIEHTPaA Macc
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa
33 TeJsa. 3aKOH COXPaHEHHS UMITYJIbCA. bubmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBIKEHNE
MoMeHT uMIlysbca MaTepUAILHON
34 Touku. [IpencraBneHue o coxpaHeHnn bubmmoreka [IOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532¢b9
MOJISAX
Bbu6nmuoreka [IOK
35 Pemterrte sazat https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJlOM M Ha KOHEYHOM bubmuorexa [JOK

nepemeniennu. ['padpuueckoe

https://m.edsoo.ru/913974¢7




npecTaBiIeHUEe PadOTHI CHIIBL.
MoimHocTh CHIIEI

Kunernueckas sneprus. Teopema o0

37 W3MEHEHMH KMHETHYECKOH SHEPTHUHU bubmmorexa IOK
. P https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
IToTennuaabHBIE U HEMTOTEHIINAJILHBIC
38 cuibl. IloTernmansHas sHeprusa. Bropas bubmmorexa IOK
’ privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbs kocMuueckas CKOpocThb. CBA3b
paboThl HEMMOTEHITUATBHBIX CHJI C
. bu6mmoreka [IOK
39 M3MEHEHUEM MEXaHUYECKOW SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTrUuu
VYupyrue u He e CTOJIKHOBEHUS.
40 N EZ;eHHe Beynﬁp }J"IFJ'II/I JIST HaeanbHON bubmorexa LIOK
p PHY a g https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KonTtponsHas pabora no Teme "3aKoHbI bubmmoreka [IOK
COXpaHEHHUs B MEXaHHKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHul 0 IPUPOJIE
P PP bu6mmoreka [IOK
42 TernoTsl. OcHoBHEIE TTONI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHUE
Crtpoenue ra3000pa3HbIX, KUJIKUX U
43 TBEPALIX TEI. XapakTep ABWKCHUI U bubmorexa LOK
P L P P https://m.edsoo.ru/c44d02¢e2
B3aMMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMmepsl MOJIEKYT (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KonnuectBo Bemectna. [TocTosnHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubnmoreka [JOK




[IIxana Henbcus

https://m.edsoo.ru/0070d493

46 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmunorexa [JOK
47 W neanbublii ra3. 'a30BbIe 3aKOHBI hitps://m.edsoo.rw/1 deb2367
43 VpaBuenune MenneneeBa-Kinamneiipona. bubnmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomroTHas TeMIiepaTypa. 3aKoH bubnnorexka HOK
HansroHa https://m.edsoo.ru/14e02d1f
50 N3onporiecchl B uaeaabHOM rase ¢ Bbu6nmuoreka [IOK
MOCTOSHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacTaBieHue
51 I/ISOE)pOLIGCCOBI IP)130TepMa, H30Xx0pa, bubmorexa HOK
https://m.edso0.ru/1344327b
n3ob6apa
bu6mmoreka [IOK
32 Ocrosroe ypasnenne MKT https://m.eds00.1ru/c8094721
Bbu6nmuoreka [IOK
>3 Pemenve sanas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOH TeMmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeHEel KHHETUYECKOM dHEeprueu https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBHKCHHS
e€ yacTHull
55 O06o001IeHre U cucTeMaTr3alus 3HaHUHA bubmuorexa [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtposnbHas padora mo teme "OCHOBBI bubnnoreka HOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ailanue bu6mmoreka [IOK




BHEIIHUX ycnoBul it T/ cucreMsl.
BHemnue 1 BHyTpeHHHE TapAMETPBI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYUH, ONUCBIBAIOIINX €€
Ha MUKPOCKOITUYECKOM yPOBHE

https://m.edsoo.ru/5f8d38a3

Hyneoe Hauano TepMOgUHAMHUKH.

Bbu6nmuoreka [IOK
58 Camonpoun3sBoiibHas penakcaus T
P p 8 A https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenp naeanbHOro rasa B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmmorexa HOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJAEIIU
60 VYpaBuenue Menpneneepa-Knaneiipona u bubmuorexa [JOK
BBIPAKCHUE JUJI1 BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/bal178d0
Bripakenue 111 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOT'0O HIEaJILHOIO rasa. bu6mmoreka [IOK
KBa3zucrarnueckrue U HECTaTUYECKHUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
DneMeHTapHas paboTa B
6 TepMoauHamMuKe. Beruucnenue paboTsl bubnmoreka [JOK
o rpaduky mnporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMMe
Temonepenada Kak crnocod U3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cucrteMs 6e3 buommorexa HOK
yIp P https://m.edsoo.ru/3d734561
COBEPIIICHUS pabOThHI
64 KonBekuusi, TEmI10npoBOHOCTD, bubnnorexka HOK
H3Jy4EHHUE https://m.edsoo.ru/157b54cd
65 KonmuectBo TemnoTel. TenmnoéMKOCTh bubmuotexa [JOK

TCia. YILGJ'II)HaH " MOJIsIpHasd

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y nebHas
TEIJIOTa CropaHus TOIIMBA

Pacuér konuyecTBa TEIUIOTHI IIPU

bu6mmoreka [IOK

66 Terionepenayde https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM Mpoliecce. bubnmoreka [JOK
I1epBblii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonmdaecTBo TemnoTh u paboTa Kak
68 M€pbl U3BMEHEHHS] BHYTPEHHEN SHEPT UM bubmorexa [IOK
https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3aKk0H TEpMOAMHAMUKY JJ1S
69 PaBHOBECHBIX U HEPaBHOBECHBIX bubmmoreka [IOK
nporeccoB. Heobpatumocth https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHOHUIIBL AEHCTBUS TEITIOBBIX bubnuoreka [JOK
mammH. KIIJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KIT. [{ukn bubmunorexa [JOK
Kapuo https://m.edsoo.ru/fe3857b9
Bbu6nmuoreka [IOK
72 Peuerre 3axa: https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE ACTEKThI
7 WCIIOJIb30BAHMS TEIJIOBBIX JIBUTATENIEH. bubmuorexa [JOK
TermoBoe 3arps3HeHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
Bbubnuoreka [IOK
7 Peuerre 3axa: https://m.edso0.ru/c8¢70432
O00011eHre U cUCTEMAaTU3aLMs 3HAHUIN
Bbu6nmuoreka [IOK
75 o TeMe "Tepmoaunamuka. TeruioBbie

ManHe!"

https://m.edsoo.ru/28d62b3f




KonTtponsHas pabora o teme

Bbu6nmuoreka [IOK

76
"Tepmoaunamuka. TernnoBelie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue 1 KOHICHCAITHS.
bubnuorexa LIOK
77 Hcnapenue u kureHue. Y aenbHas 1
Spasosarus https://m.edsoo.ru/6f8¢6777
TEIJIOTa Mapoo
Hacebimenapie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOIO Mapa oT
bubnuoreka LIOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT I
6EMA HACHIMEHHOTO IApa https://m.edsoo.ru/f5¢17d02
00B .
3aBUCUMOCTD TEMIIEPATypPbl KUIIEHUS OT
aBJIEHUS B )KUIKOCTH
79 BrnaxHocTs Bo3ayxa. AOCOMIOTHAS U bubnnorexka HOK
OTHOCHUTEJIbHAA BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95f13
Teépnoe Teno. Kpucramnuueckue u BuG 110K
. HOInoTEKA
81 amop¢HbIe Teraa. AHU30TPOIUS CBOWCTB
https://m.edsoo.ru/20a88a03
KpHUCTAJIOB
[TnaBineHue U KpUCTATA3AITHS. Eub 10K
HOINOTEKA
82 VYenpHas TEIIOTA IDIABICHUS.
Cv6 https://m.edsoo.ru/6e€91e9f
yomManms
Jedopmaruu TBEPIOTO TENA.
Bubnuoreka IIOK
83 Pactsxenne u cxatue. Casur. Moayiib httos://m.ed H /dalaabl0
. ps://m.edsoo.ru/dalaa
IOnra. [Ipeaen ynpyrux nedopmaruii
TennoBoe paciIMpeHue KUIKOCTEN U Eub 10K
. HOINOTEKA
84 TBEPABIX T€1. AHFAPMOHU3M TEIIOBBIX

KOJIEOAHUI YaCTHL] BELLIECTBA

https://m.edsoo.ru/7ba5edf2




25 [IpeoOpazoBanue 3uepruu B (ha30BBIX bubmmoreka [IOK
nepexoaax https://m.edsoo0.ru/97a0672f
Bbu6nmuoreka [IOK
86 v 0
PABHCHHE TEMIOBOTO banarca https://m.edsoo.ru/ab1521fb
Bbu6nmuoreka [IOK
87 P
CHicHie sazat https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsapuele sBnenus. JlaBnenue noj bubmmoreka [JOK
HCKPUBJICHHOM MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
s)kunkoctu. @opmyna Jlamnaca
O0o01IeHre U cucTeMaTu3alus 3HaHU!

89 1o Teme "ArperatHble COCTOSIHUS bubmorexa [TOK

p " https://m.edsoo.ru/0b52575¢c
BellecTBa. Pa3oBbIe MEPEXOIbI
KontponsHas pabora o teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmmorexa [TOK
P | - ' https://m.edsoo.ru/7dc2a739
®da30BbIe IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 DnekTpuyeckui 3apsia. /IBa Buaa bubnnorexka HOK
3JIEKTPUYECKUX 3apsa0B. IIpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MOITYITPOBOTHUKHI
DJIeMEHTapHbIN AIEKTPUYECKUN 3apsi/l.

92 3aKOH COXpaHEHUs AIEKTPUIECKOTO bubmmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumoneiictBue 3apsinoB. ToueuHbie bubnmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

Bbu6nmuoreka [IOK
94 Pewenne 3anau https://m.edsoo.ru/6b87ecSa

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




Onexrpuueckoe nojie. Ero aelicteue Ha

Bbu6nmuoreka [IOK

95
SIIEKTPUYECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpss>k€HHOCTB IEKTPUYECKOTO TOJIA.

96 [Ipo6usrii 3apsza. Jlunuu bubnuoreka [JOK
HaNpsLKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OaHOpPOAHOE AIEKTPUUECKOE TOJIE
ITorenMaIbLHOCTE

97 3JIEKTPOCTATHUECKOTO MoJjsi. Pa3HOCTD bubmmorexa [OK

p ’ https://m.eds00.ru/80021447
MOTEHIIMAIOB U HAMPSKEHUE
[ToTeHumanbHas YHEPrus 3apsia B
98 3ieKTpocTatuueckoM mnode. [lorennnan bubmmorexa [OK
P ’ t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL U

99 A3HOCTHU MMOTEHIUAJIOB JIs bubmmorexa LHOK
P t A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [Ipunnun cynepno3unuu bubmmoreka [IOK
3JIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfedabe

bu6mmoreka [IOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubnnoreka HOK
PaBHOMEPHO 3apsKEHHOU cepsr https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O

103 00BvEmy mapa. [lone paBHOMepHO bubmmorexa LOK

y P ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH

104 [IpoBOIHHUKY B AJIEKTPOCTATHYECKOM bubnmoreka [JOK
nosie. Y ClI0BUE paBHOBECHUS 3aPsI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOIYIIPOBOHUKH B bubnuoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s




Kongencarop. DnekTpoéMKOCTh

106 KOHAeHcaTopa. DIEKTPOEMKOCTh bubmorexa LIOK
A pa. p https://m.edso0o.ru/845b4173
MJIOCKOTO KOHJEHCATOpa
107 [TapamiensHOE cCOeIMHEHNE bubnuoreka [JOK
KOHIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEAUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo0.ru/1€¢992920
109 DHeprus 3apsHKeHHOT0 KOHASHcaTopa bubmmorexa IOK
p p a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agag https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrKeHMe 3apsyKEHHOW 4acTULBI B bubmmoreka [IOK
OJHOPOJHOM 3JIEKTPUYECKOM TIOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O060011IeHNE U CUCTEMATU3AIUs] 3HAHUI Bbu6nmuoreka [IOK
o TeMe "DeKTpuyeckoe mnoJe" https://m.edsoo.ru/5752603f
114 KonTtponsHas padora o teme bubmmoreka [JOK
"OnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cwnna toka. IlocToSHHBIN TOK. Y CIOBHUSI
bu6mmoreka [IOK
115 CYIIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'O TOKa

https://m.edsoo.ru/233311b5

116 Ncrounuku Toka. Hanpsoxenne u 9J1C ngﬁ;;?:;;gg}é 8392115

117 3akon Oma 1S y4acTKa Lenu. bubnnorexka HOK
DJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COITPOTUBIICHUS bubmmoreka [JOK

118

OJIHOPOJHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUTIOIIAAN MTOMIECPECUYHOTO
CCUCHUA

Y aenbHOE COIMMPOTUBJICHUC BCUICCTBA.

bu6mmoreka [IOK

11
? Pemenue 3agag https://m.edso0.ru/437£8300
120 ITocnenoBarenbHOE, MApATIETBHOE, Bbu6nmuoreka [IOK
CMEMIAHHOE COETMHEHNE TPOBOTHUKOB https://m.edsoo.ru/23617¢07
121 Pacu€r pa3BeTBIEHHBIX IEKTPUUECKUX bubmmoreka [JOK
nenei. [Ipasuna Kupxrodga https://m.edsoo.ru/1794¢f37
Bbu6nmuoreka [IOK
122 P
CHLICHHE 3a1ad https://m.edsoo.ru/3881b469
123 Pabora snexTpuueckoro Toka. 3akoH bubnuoreka [JOK
Jxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 P
CHLICHHE 3a1ad https://m.edso0.ru/6761bf0f
MOITHOCTBD JIEKTPUUECKOTO TOKA.
125 TennoBasg MOIHOCTD, BIACIICMAs HA bubmmorexa IOK
B » BRA https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [IOK
12 P
6 CHLICHHE 3a1ad https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpEeHHEE COPOTUBIICHUE bubnnorexka HOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa A1 IOJTHOM (3aMKHYTOI) bubnmoreka [JOK
BIIEKTPUYECKON LIETTH https://m.edsoo.ru/221{40fb
Bbu6nmuoreka [IOK
129 P
CILICHHE 3a1ad https://m.edsoo.ru/3580b679
Bbubnuoreka [IOK
130 M
OUIHOCTL MCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubnuotexa [JOK




https://m.edsoo.ru/546£5632

132 KonpaeHncarop B 1enu nocTOSHHOTO TOKA bubmmorexa [TOK
A p B https://m.eds00.ru/35368f3¢
bu6mmoreka [IOK
133 P
CHicHie sazat https://m.edso0.ru/4410cef0
134 Pemenne 3amad mo teme "IlocTosTHHBIH Bbubnmuoteka [IOK
AIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmnoreka [JOK
AIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoteka [JOK
INEKTPUUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O00011eHre U cUCTEMAaTU3ALMS 3HAHUN
137 1o TeMe "[10CTOSAHHBIN IIEKTPUUECKUI bubmorexa HOK
| p https://m.edsoo.ru/bfd7a050
TOK
138 KontponsHas pabora o teme bubmmoreka [IOK
"IToCTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUSCKUI bubmorexa HOK
P m ’ p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBepXIpoOBOAUMOCTD
DJIEKTPUUYECKUHN TOK B paCTBOpax U
140 acIuiaBax 3JICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
p P ' https://m.edsoo.ru/4b423491
®Dapanes s JIEKTPOIU3a
bu6mmoreka [IOK
141 One €CKHUH TO azax. [mazma
JICKTPHHACCKHHI TOK B Tasax. LUIasm https://m.eds00.ru/92d92{76
142 DJIEKTPUYECKUHN TOK B BaKyyMe. bubnnoreka HOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmmoreka [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[TorynpoBOIHUKOBBIE TPUOOPHI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/83622200

145

DuU3NYECKU MPAKTUKYM MO TEME
"M3MepeHune cuiibl TOKa U HaNpsHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPU TTOMOIIH
aHAJIOTOBBIX U NU(PPOBHIX
U3MEPUTENBHBIX TPUOOPOB" MITH
"3HaKOMCTBO C IIU(PPOBOIA
nabopatopueit o ¢usuke. [Ipumepsr
u3MepeHus PU3NIECCKUX BEITUYHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3n4eCKU IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS
C LEJIBbI0 ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKU MPAKTUKYM MO TEME
"N3MepeHue yCKOpeHHUs NIpu
MPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
IBUKEHHUU 110 HAKJIOHHOM MI0CKOoCTH"
nin "UccnenoBanue 3aBUCUMOCTH MyTH
OT BPEMEHH TPHU PAaBHOYCKOPECHHOM
nBmxeHun"

Bbu6nmuoreka [IOK
https://m.eds00.ru/6960b6ef

148

Du3nYeCKU IPAKTUKYM I10 TEME
"3mepenue ycKopeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUS
Temna, OPOIIEHHOTO TOPU30HTAIBHO"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514




ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH MeproJia 00paleHus
KOHHUYECKOT0 MasiTHUKa OT €ro
napameTpoB"

150

Du3n4eCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIBI
IpU JBHKEHUH OpYyCKa MO HaKJIOHHOU
mockocti" unun "[IpoBepka runoTessbl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKU MPAKTUKYM MO TEME
"NccneqoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pa3sIie, OT UX
nepopmanun” win "Uzydyenue
JBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON 4epe3 JIETKUM
OoK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKU MPAKTUKYM MO TEME
"U3mepenue kodpuienta TpeHus mno
BEJIMUMHE yTIIOBOTO KO3 duIimenTa
3aBucumoctd Frp(N)" win
"HccnemoBaHue IBHKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
koa(urmeHToM TpeHus" UIn
"U3ydyeHue IBU>KEHUS rpy3a Ha Baly C
TpeHuem"

Bbub6nmuoreka [IOK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKUuil IPAKTUKYM I10 TEME

Bbu6nmuoreka [IOK




"HccnenoBaHue yClIOBUN paBHOBECHS
TBEPJIOTO TEJA, UMEOIIETO OCh
Bpamenus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U PacyET CUJI ympyroctu"
unu "M3ydeHne yCTOMYMBOCTH
TBEPAOrO TeJa, UMEIOIIETO MJI01ab
onops!"

https://m.edsoo.ru/4a04{4{7

154

DuU3NYECKU MPAKTUKYM MO TEME
"U3Mepenune uMiysbca Tela 1mno
TopMO3HOMY nyTH" nunu "U3mepenune
CHUJIBI TATH, CKOPOCTU MOJEIH
AIIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Taru" unn "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TEJIA C UMITYJIbCOM CHJIBI"
unu "MccnenoBanne cOXpaHeHus
UMITYJIbCa MPU YIIPYTOM
B3aumMojieicTBun" uiu "N3mepenue
KUHETUYECKOM SHEPruu Tema 1mo
TOPMO3HOMY ITyTH"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/8561b28e

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3ydyeHue u30TEpMUUYECKOTO Mporecca
(pekoMeH0BaHO HCTIOIb30BaHHE

1 poBoii 1adboparopun)" uiu
"N3ydyeHue u30XOopHOTro npouecca"” uiu
"U3y4yeHne n3obapHOTo mporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MPAKTUKYM MO TEME
"U3Mepenne yneabHON TEmI0EMKOCTH"
nnn "UccnenoBanue npouecca

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelIecTBa" UIIH
"UccnenoBanue agnadaTHOTO
nponecca’ wium "M3yuenne
B3aMMOCBSI3U DPHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3nYECKU MPAKTUKYM MO TEME
"N3ydyeHue 3akOHOMEPHOCTEM
WCTIApEeHUS KUJIKOCTEN" WiIn
"U3MepeHue ynenbHOM TEMI0ThI

raBiaeHus apaa" win "Usyuenue
bu6mmoreka [IOK

157 7| " 1 1
CBOUCTB HACHIICHHDIX TAPOB  HITH https://m.edsoo.ru/6bla23b5

"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIICHKa Macchl IIapoB B
nomemennn". MIamepenue

K03 purmeHTa mMoOBEpXHOCTHOTO
HATSDKEHHUSI

Du3n4eCKUl IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsSYKEHHOI0 KOHJIEHCATOPA B SHEPTHUIO
W3JIyYEHHUs CBETOaMOAA" HIIN
"N3y4yeHue npoTeKaHus TOKa B LIETH, bubnnorexka HOK
coepkallel KoHaeHcaTop' uiu https://m.edsoo.ru/ec424377
"Pacnipenenenue pasHOCTH

158

NOTEHLUAJIOB (HaNPsKEHUs ) IPU
NIOCJIE0BATEILHOM COEIMHEHUU
KOH/IEHCAaTOpOB"

DuU3NYECKU MPAKTUKYM MO TEME bubnnoreka HOK

159
"UccnenoBaHue CMEIIaHHOTO https://m.eds00.ru/2b179d98




COEJIMHEHUS PE3UCTOPOB" UIn
"U3MepeHne yneabHOro CONpOTUBIICHUS
npoBogHUKOB" win "VccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHU JIJ1s JTaMITbl HaKaJIuBaHUs"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HaGmnronenue anextponausa" wim
"NU3Mepenue 3apsiia OJHOBAIEHTHOTO
noHa" wiu "Hccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIn
"CHATHE BOJIBT-aMIIEPHON
XapaKTepUCTUKU Auozaa"
PesepBHElil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
161 CHUCTEMAaTH3aLMs 3HaHUHN 10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIil ypok. O000IIIEHNE U
P P . bubmuorexa [JOK
162 CHUCTEMAaTH3alsl 3HaHUN 10 TEME
" " https://m.edsoo.ru/3149956b
Jmaamuka
PesepBHblit ypok. O600mmIEHNE 1
P P . bubmuorexa [JOK
163 CHCTEeMaTHU3aIvs 3HaHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJ0To Tela
PesepBHblit ypok. O600IIEHNE 1
P P . bu6mmoreka [IOK
164 CHCTEMAaTHU3alus 3HAHUH 110 TeME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHHS B MEXaHUKE
Peseprubiit ypok. O6001IeHNE 1
165 CHCTEMaTHU3alus 3HAaHUH 110 TeMeE bubmuotexa [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHelil ypok. O000IICHHE 1

. bubmuorexa [JOK
166 CHUCTEMAaTH3als 3HaHUN 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBeie MalIuHbI"
PesepBHelil ypok. O6001ICHNE 1
167 CHCTEMaTU3alus 3HAHUH 10 TEME | Bbu6nmuoreka [IOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®a3oBble nepexoab"
PesepBHbiil ypok. O000MmIEHE 1
168 CHCTIe)MaTH:sZp 1501 3HaHI/II;IH 10 TEME 1 bubmmorexa IOK
" " " https://m.edsoo.ru/f2381¢c0c
DIIEKTPUYECKOE TT0JIE
Pesepsurnlii ypok. O0001IEHNE 1
P P ?l bu6mmoreka [IOK
169 CHUCTEMAaTH3als 3HaHUHU 10 TEME 1
| . . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH STEKTPUUECKUN TOK
Pesepsurlii ypok. O0001IEHHE 1
170 CI/ICTIe)MaTI/ISZP Hs :«sHaHI/H;l o teMe "Toknu 1 bubmorexa LIOK
8 " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeaax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOIT'PAMME




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTsI
pecypchl
BzaumoneiicTBre MOCTOSSHHBIX MarHUTOB U
1 MPOBOJAHHUKOB C TOKOM. MarHuTHOE IoJIe 1 bubmorera [TOK
POBOL ’ ' https://m.edsoo.ru/487a8593
'unote3a Ammepa
BekTop MarHUTHOM MH nu. [TpuaIIAn
2 cyIie Eom 15478 MaFHI/ITf{f; noneﬁp H;HHH 1 bubmorexa HOK
yrep UH ) https://m.edsoo.ru/4clabceb
MarHUTHON MHIYKIIMH
3 MarnuTHO€e noje IpOBOJHUKA C TOKOM. OMbIT | bubnmoreka [JOK
Opcrena https://m.edsoo.ru/d35d5262
N bubmuorexa [JOK
4 C A 1
118 AMIICPa, €€ HANpaBICHHC H MOy https://m.edsoo.ru/26d9¢c5ba
Bbu6nuoreka [IOK
5 P 1
CHICHHE a1t https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa AMmepa. | bubmmoreka [JOK
DIEKTPOU3MEPUTENBHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, e€ HampaBjcHIE U MOAYIIb.
7 I[Bnn(erfe 3a H)KGHHog YaCTHULIbI B ” 1 bubmorexa HOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHMUTHOM I10JI€
bu6mmoreka [IOK
P 1
8 CHicme sajat https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6 JI 1
aboTa CHIIBL J0pertia https://m.edsoo.ru/d518bedb
10 Pemenue 3agau 1 Bbu6nmuoreka [IOK




https://m.edsoo.ru/93617bd9

1 MarsuTrHoe 110J1¢ B BEIIIECTBE. Bbu6nuoreka [IOK
deppoMarHeTuKy, napa- U AMaMarHeTUKU https://m.edso00.ru/30ff9608
12 OcHOBHEBIE CBOWCTBA ()eppOMArHEeTHKOB. bubnnorexka HOK
[Tpumenenue peppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bu6mmoreka [IOK
1 P HM n
3 elIeHue 3aJa4 1o TeMe "MarautHoe mnose hitps://m.cdsoo.r/5h55¢307
bu6mmoreka [IOK
14 P "™ "
elIeHue 3aJa4 1o TeMe "MarautHoe mnose hitps://m.cdsoo.ru/4 ] cdacga
15 SIBiIeHUE YIEKTPOMArHUTHOM UHIYKIUU. bubnuoreka [JOK
[ToTrok BeKTOpa MAarHUTHOM MHIAYKLIMU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
1
6 OAC nHnyKimn https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHOM UHIYKIIUU bubmunorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
bu6mmoreka [IOK
18 B .T o
HXPEBOE SCKIPHHLCCROE HOJE. LOKH TEYKO https://m.edsoo.ru/15abe140
bu6mmoreka [IOK
19 21C
JIC MEAKupH B ABHKYUHXCA IPOBOIHHKAX https://m.eds00.ru/0235¢c02
bu6mmoreka [IOK
2 P
0 CHICHHE a1t https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 I1 JI
DaBiiIo JIeHia https://m.edsoo.ru/bbc22726
2 NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B bubnnorexka HOK
LIETIH TIOCTOSSHHOTO TOKA https://m.edsoo.ru/621eae9d
” SBnenne camonnaykuuu. JJ1C bubnnorexka HOK
CaMOWHTYKIIUHN https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM. bubmmoreka [JOK




DNEeKTPOMArHuTHOE ToJie

https://m.edsoo.ru/b3cOadl1

25 Pemenue 3anau bubmorexa HOK
https://m.eds00.ru/88{69d2b
2% O06001IeHre U cCUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
Teme "DnekTpoarnHamMuka" https://m.edsoo.ru/76484025
7 KontponbHas padoTa mo teme bubnnorexka HOK
"OnexTpoaguHamMuka" https://m.edsoo.ru/8ae09b98
73 KonebarenbHas cucrema. CBOOOIHBIE Bbu6nuoreka [IOK
KoJjebanus. ['apMoHUYecKre KojeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe u TMHaAMHUYECKOE OMTMCAHUE bubnuorexa [JOK
K0J1€0aTeIbHbBIX IBIKECHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBoj
30 JTUHAMUYECKOTO OMUCAHUSI TAPMOHHYECKUX bu6mmoreka [IOK
KoJIeOaHUH U3 UX YHEPTETUIECKOTO U https://m.edsoo.ru/e3¢99692
KHHEMATHYECKOTO OTMCAHUS
. bu6mmoreka [IOK
31 AmIHTy 2 1 $asa KoneOammi https://m.edsoo.ru/7a0c439a
[Tepuona u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOJIeOaHUNI
32 MaTeMaTUYECKOro MasiTHuka. [lepuon bubmmorexa IOK
N https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJIEOAHUN TIPYKHHHOTO
MasTHHKA
13 3aTyxaromue kojiebanus. BeIHyK1eHHbBIS bubnnorexka HOK
kosieOanms. Pe3onanc https://m.edsoo.ru/72e93d09
Bbubnmuoreka [IOK
34 ABTOKONICOHHA https://m.edsoo.ru/6add2644
35 Pemrenue 3agau bubmorexa LOK

https://m.edsoo.ru/addeec71




https://m.edsoo.ru/756123c5

16 Ypok-koH(pepeHmus "MexaHnyeckue bubnmoreka [JOK
KoJieOaHUsI B My3bIKQJIbHBIX HHCTPYMEHTax" https://m.edsoo.ru/8ef587be
37 O06001IeHre U cCUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
teMe "MexaHuueckue KoneOanus" https://m.edsoo.ru/eb84182f
13 DneKTpOMarHUTHBIE KOJIeOaHUsI. bubnnorexka HOK
KonebaTenbHBIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYAbI
39 3a I5)1 ;’ KOHJIEHCATOpa C aMILIAT o}gcmm bubmmorexa LHOK
AL g P YA https://m.edsoo.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B UI€AJIbHOM bubnnorexka HOK
Kos1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaromue IeKTPOMarHuTHbIe KojaeOaHusl.
41 BbIHYX/1€HHBIE 2IEKTPOMATHUTHBIE bubmmorexa [OK
YA P https://m.eds00.ru/5¢668619
KoneOaHus
4 [IepemenHsbIi TOK. Pe3uctop u KoHIEHCaTOp B bubnmoreka [JOK
[IETIX TIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karymka MHIyKTUBHOCTHU B LIENU bubmmoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
m 3akoH Oma J1sl AJIEKTPUUYECKOM 1enu bubnnorexka HOK
[IEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
45 AMIUTUTYAHOE U JEUCTB €€ 3HaUCHUe buommorexa LHOK
A A yrom https://m.edsoo.ru/1cac6cdc
CHWJIbI TOKA U HaTPSKEHUS
46 Pe3onaHC B 351eKTpHUECKON LIeTH bubmmorexa HOK
P H https://m.edsoo0.ru/087506df
47 Pemenne 3agau bubmorexa [TOK

https://m.edsoo.ru/al 6836a4




Wneansublif Tpanchopmatop. [Iponssonactso,

48 nepeaayda u moTpeOaeHUe AIEKTPHICCKON bubmmorexa HOK
pea ™ ™ https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
49 3JIEKTPOIHE I‘I/II/IpK JIbT g a I/IIZ:HOJIb;j)BaHI/ISI bubmorexa [IOK
p priH. RYTIHTYP . https://m.edsoo.ru/a674d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU
bu6mmoreka [IOK
50 P
CHicme sajat https://m.edsoo.ru/ee6677ed
Bbu6nuoreka [IOK
51 P
CHicme sajat https://m.edsoo.ru/7cab59{8
5 O06001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
TeMe "DIeKTpOMarHuTHbIE KoeOaHus" https://m.edsoo.ru/401024a9
53 MexaHn4eckne BOJHbI. XapaKTePUCTHKU bubmuorexa [JOK
MEXAHUYECKUX BOJH https://m.edsoo.ru/a58e¢109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
. X
33 3ByK. XapaKTepuCTHiH 3ByKa https://m.edsoo0.ru/138b6£09
56 HNudpas3syk u ynerpassyk. lllymoBoe bubnnorexka HOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 P
CHicHue sajad https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHeIe BOJIHBL. M3nydeHue bubnmoreka [JOK
3IIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MMEKTPOMArHUTHBIX BOJH. CBOMCTBA bubnmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana 31eKTPOMAarHUTHBIX BOJIH. bubnnorexka HOK

HpI/IMeHeHI/Ie QJICKTPOMArHuTHHIX BOJIH B

https://m.edsoo.ru/49be19¢




TEXHUKE U OBITY

[TpuHIUTIBI PAIUOCBS3U U TEICBUICHHUS.

bu6mmoreka [IOK

61 Panuoinoxarus. QHGKTpOMVaI‘HI/ITHoe hitps://m.cdsoo.rw/9f6F1 f8
3arpsi3HEHUE OKPYXKAIOLEH Cpeabl
6 KonTponbnas pabora no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIUHEITHOTO bubnmoreka [JOK
pacnpoCTpaHEHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha npUMEHEHUE 3aKOHA bubnnorexka HOK
MIPSAAMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lmockoe 3epkaino. bubnmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTeb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTPAKEHHE. bubmorexa [IOK
. https://m.edsoo.ru/bc2e55¢d
[IpenenbHBINA yros NOJHOTO BHYTPEHHETO
OTpakKeHUS
67 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHOB bubnmoreka [JOK
OTPAXEHUS U IIPEIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon tydeit B mpusMe. Jlucnepceus cBera. bubnuoreka [JOK
CnoxxHbIl cocTaB Oesoro cera. L{pet https://m.edsoo.ru/d8elc3be
69 JInH3b1. @OKYCHOE PACCTOSTHUE U ONITHYECKAst bubnmoreka [JOK
CHJIA JIMH3BI https://m.edsoo.ru/60441359
70 [ToctpoeHne n300paskeHNii B JIMH3AX U UX bubmmoreka [JOK
cucTeMax. Y BEJIMUYEHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1ay Ha mocTpoeHue
N bu6mmoreka [IOK
71 M300paKEHU, MOJTy4aeMbIX C TIOMOIIBIO

JIMH3

https://m.edsoo.ru/5a868109




Bbubnmuoreka [IOK

72 I';ma3 xak onTHyeckas cucteMa hitps://m.cdsoo.rw/ecd480a2
7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH Bbu6nuoreka [IOK
F€OMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBEeTa U METOIEI €€ N3MEPEHUS bubmorexa LOK
p a p https://m.edsoo.ru/f32aab06
Bbu6nuoreka [IOK
73 Jlucnepeus caeta https://m.edsoo.ru/1el6cchde
bu6mmoreka [IOK
76 Hurepepernmua ceera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOYHUKU. Y CIIOBUS bubnmoreka [JOK
HaOII0/IEHNS MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
Bbu6nmuoreka [IOK
8 Pemenne sanaq https://m.edsoo.ru/3061de2b
Bbu6nmuoreka [IOK
79 IT
PHMCHEHHE HTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlndpaxuns crera https://m.edsoo.ru/12ed04b5
81 Hudpakuronnas pemeérka. Y cioBue bubnnorexka HOK
HaOJII0/ICHHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
Bbubnmuoreka [IOK
82 P
clierme sazat https://m.edsoo.ru/d58c411a
23 [TonepeunocTs cBeTOBBIX BOJH. [Tonsapusanus bubnmoreka [JOK
cBeTa https://m.edso0.ru/e9890fe9
Bbu6nuoreka [IOK
84 P
clierme sajat https://m.edsoo.ru/c56¢8158
b K
85 CBeToBbI€ ABJICHUS B IPUPOJIE nommorexa 110

https://m.edsoo.ru/0b36363d




26 O06001IeHre U cCUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
TeMme "OnTuka" https://m.edsoo.ru/8a14748b
Bbu6nuoreka [IOK
87 KourpoabHas padora mo temMe «OITHKA»
HTPOJIbHAA paboTa TO TeM i https://m.edsoo.ru/82315dd4
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKHU. 3aKOHEI JJIEKTPOIUHAMUKU U buGnnorexa LIOK
) post https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIILHOCTH
29 [ToctynaTel cnenuanabHON TEOPUH bubnuorexa [JOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanms Jlopenma. Ycnosue
90 OPUIUHHOCTH. OTHOCUTEIHLHOCTD bubmmorexa IOK
p ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpallleHUE JITTUHBI
91 DHeprus ¥ UMITyJIbC PEIATUBUCTCKOMN bubnmoreka [JOK
YJaCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBsi3b MaccChl C PHEPTUEH U UMITYITHCOM bubnmoreka [JOK
PENASATUBUCTCKON YaCTULIBI. DHEPTHSI OKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIJIOBOE U3JTyUEHUE bubmorexa HOK
ya https://m.edsoo.ru/f54035a5
Bbu6nuoreka [IOK
94 3aKoH cMellle Buna
H CMCIICHILT BIH https://m.edsoo.ru/1¢c5ff752
Bbu6nuoreka [IOK
95 r M. I1 . D
HAI0TE3a JIaHKa 0 KBaHTax. ®OTOHEI hitps:/m.cdsoo.ru/asfa 8
Bbu6nuoreka [IOK
96 OHe ¢ ¢hoToHa
HCPTHS M MMITYTIEC GoTOR https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTel A. I'. CToneTona. bubnmoreka [JOK

3akonsl Gortorddexra

https://m.edsoo.ru/8c68e5b9




08 Ypasaenue DitamTeitHa 11t poTodrddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢orosddexra https://m.edsoo.ru/01ef4556
Bbu6nuoreka [IOK
. I1. H. JI
99 JlaBnenue cBeta. ONBITHI ebeneBa hitps/m.cdsoo.r/64b4f966
. bubmuorexa [JOK
100 BOIHOBLIE CBOHCTBA YaCTHLL https://m.edsoo.ru/f59¢cfcec
Bonnsl ne bpoitns. [lnuna BoaHbl e bpoiins
101 u a3MeHH §6HaCTI/IIJ[IOKaJII/I3a I/II/II[ ’ bubmorexa HOK
P P " B https://m.edsoo.ru/5df8bafl
JBIDKYIICHCS YaCTULIBI
102 KopmyckynsipHO-BOJIHOBOM Tyain3m bubmorexa HOK
PHyCKyIUIp Y https://m.edsoo.ru/8ccab62a
Bbu6nuoreka [IOK
103 Judpakius 31eKTpOHOB Ha KPpUCTALIax hitps://m.cdsoo.ru/30dbal 8¢
Cnenuduka n3amMepeHuit B MUKpOMHUPE.
104 Coong)meHm Hezn e enéHHcf)CTeﬁp bubmorexa [IOK
. pea https://m.edsoo.ru/65783dec
I'eitzenbepra
Bbu6nmuoreka [IOK
105 Pemerme rpaduueciux sanas https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Petenne pacueTHBIX 3ana: https://m.edsoo.ru/ee9b3182
107 KonTponbhas padora no temam: "OCHOBBI bubnmoreka [JOK
CTO", "KopmyckyisipHO-BOJHOBOU ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnnorexka HOK
[TnanerapHas mozaens atroma Pesepdopna https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
1 IT b
09 OCTyTIaTRl bopa https://m.edsoo.ru/404dfa9a
Bunasl cniektpoB. CHieKTp ypOBHEH SHEPTUU bubnnorexka HOK

110

aToOMa BOA0poaa

https://m.edsoo.ru/cf74bl la




11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUEHHUE bubmmoreka [JOK
CBETa https://m.edsoo.ru/f945d85¢
112 TMasep bubmuorexa [JOK

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sipa [ eiizenOepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIO siIpa.
M3otonsl. PannoakTuBHOCTE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paIu0AaKTUBHOTO pacnana. CBoicTBa
MOHU3UPYIOLLET0 U3ilydeHus. Biausaue
pa,[[I/IOaKTI/IBHOCTI/I Ha XUBBIC OpFaHI/I3MI>I.
Jlosumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBI3U HYKJIOHOB B sifipe. S nepHbie
cuibl. JledexT Macchl siapa. SnepHbie
peakiuu. SnepHbie peakTopsl. [IpoGieMsr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasl perucTpaly U UCCIEA0BAHUS
3JIEMEHTapHbIX YacTull. OyHIaMEeHTaIbHbIE
B3aUMOJCUCTBUSA. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOzeIb aipoOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npenenamu CTaHIapTHONH MOJIEIH.
TéMHas matepus U TEMHas SHEPIUsL.
EnuncTBO (DM3nyeckoit KapTHHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118 DTarnbl pa3BUTHSI aCTPOHOMUHU. 3HAYECHUE bubnnorexka HOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMeHNMOCTh 3aKOHOB (PU3UKH IS bubmmoreka [JOK

119

00BSICHEHUS IPUPOIBI KOCMUYECKHUX

https://m.edsoo.ru/39¢44028




00BEKTOB. MeTO/Ibl aCTPOHOMHUYECKHUX

HUCCIIETOBAHUN
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIL,
120 paZMOTENeCKOITbI, BHEATMOC(epHast bubnmoreia LIOK
https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3us, ApKue bubmunorexa [JOK
3BE3/Ibl, INIAHETHI, UX BUAUMOE JBM)KCHUE https://m.edsoo.ru/aac588eb
Conueunas cuctema. Connne. Congeunas

122 aKTUBHOCTb. McTounuk sneprun ConHia u bubmorexa LIOK

B https://m.edsoo.ru/22748eb4
3BE3N
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpajJbHBIA KJ1acc — Bubmorexa LIOK
. https://m.edso00.1ru/42169944
CBETUMOCTh
124 3Be3/1bI TJIABHOM MOCJIEI0BATEIbHOCTH bubmorexa LIOK
https://m.edsoo.ru/b3cb766¢
Buytpennee ctpoenue 38€31. COBpeMEHHBIE

125 IIPEJICTABICHUS O IIPOUCXOXKIEHUH U bubmmoreka [JOK
sBomtonru CoJiHIA U 3BE3/I. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [1yte — Hama ['anaktuka. Tunsl bubnuoreka [JOK
raJlakTuK. YEpHBIE ABIPBI B AlpaxX rajgakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacuinpenue Beenennoii. 3akoH BuGmorexa LIOK

127 Xab6ua. Teopust bonbioro B3psiBa. hits://m.cdsoo.rw/3dbdf0d2
PennkToBoe u3nydenue

128 MacmrabHas ctpykrypa Beenennoii. bubnmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobiaeMbl acCTpOHOMUU Bubmnorexa LIOK

https://m.edsoo.ru/d37d9ffe




Du3HUeCKUi IPAKTUKYM 110 TEME
"UccaeqoBaHnye MarHUTHOT'O ITOJIS
HOCTOSTHHEIX MaruuToB' min "UccienoBanue

Bbubnmuoreka [IOK

130 .
CBOMCTB (heppOMarHeTUKOB" WIN https://m.edsoo.ru/67361aef
"UcciaenqoBanue IeUCTBUS IIOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKoM"
DU3NYECKUIN TPAKTUKYM 110 TEME
"U3mepenue cunbl Ammnepa" wium "M3yuenne
" bubmmoreka [JOK
131 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcac91e9
nny "OnpeneneHue MarHUTHOW HHAYKIUY Ha
OCHOBE U3MEpEeHUs cuibl Amnepa”
OU3NYECKUHN TPAKTUKYM 10 TEME
"UcciaeqoBanue ABJICHUS JIEKTPOMAarHUTHON
132 " " P https://m.edsoo.ru/c36658da
nHAyKIuK" win "Onpenenenne HHIyKIHH
BUXPEBOTO MArHUTHOTO TOJIS"
@u3HIEeCKU IPAKTUKYM I10 TEME
133 "UccnenoBaHue sIBIECHUS] CAMOUHTYKIIMK" Bbu6nuoreka [IOK
nu "COopka MOJIEH SJIEKTPOMarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
Du3nYeCcKUil IPAKTUKYM 110 TEME
134 "N3mepenue neproia cBOOOAHBIX KoJeOaHU bubmorexa [IOK
P p " https://m.edsoo.ru/5d159d35
HUTSHOTO U MIPYKUHHOI'O MAasITHUKOB
Pu3nYeCKUil IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM bubmmorexa [OK
peodP " P Py https://m.edsoo.ru/a28026bd
MasTHUKE
OU3NYECKUN TPAKTUKYM 10 TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa 4epe3 bubnnorexka HOK

IIOCJIEI0BATEIILHO COCIMHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop” uin

https://m.edso00.ru/89dc2d90




"HUccnemoBanue pabOThl HCTOYHUKOB CBETA B
e IEPEMEHHOTO TOKa"

dusnyeckuil npakTukyM 1o teme "M3yuenue

bu6mmoreka [IOK

137 rapamMeTpoB 3BYKOBOH BOJHBI" https://m.edsoo.ru/b100661a
OU3NYECKUN TPAKTUKYM 10 TEME

138 "M3Mepenue mokazaresis mpesioMIICHUs bubnnorexka HOK
crexna" win "l[lomydeHne n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3epKajla v JIMH3bI"
OU3NYECKU MTPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO

139 paccTosTHUS OT BEIIECTBa (Ha MpUMepe fgf;;;f;;?ﬁ}; 870fb3f
KUIKUX auH3)" win "M3Mepenue GpoKycHOro T '
PacCTOSIHUSL pacCeUBaIOIIUX JIHH3"
OU3NYECKUHN TPAKTUKYM 10 TEME

140 "Habmonenne nudpakuuu, nHTephEepeHInn EE::;/P/I;T:;(;(])_IS/I;Wad -
U MOJISpU3al|y cBeTa" " ’
Pu3H4eCKUi IPAKTUKYM 110 TEME
"OnpeneneHne UMMyabca U SHEPTUU

141 pPEeNATUBUCTCKUX yacTull (o pororpadusim EE::S/P/I;T:;::)?S/IE 3756047
TPEKOB 3apsKEHHBIX YacTUIl B MATHUTHOM
nose)"
Du3HYeCKUi IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHoi [li1anka Ha ocHOBE

142 uccnenaoBanus porodddexra" wim EE::;/P/I;T:;;(])_IS/I; 016682
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA o ]
4yepe3 CBETOAMO/ OT HanpshKeHus"
@u3n4eCcKUil IPAKTUKYM 110 TEME

143 "HccnenoBaHue ciekTpa pa3peskeHHOTO bubmorexa [IOK

aTOMapHOTO BOJIOPOJIa i U3MEPEHHUE

https://m.edsoo.ru/ec651eb8




nocrosiHHOM Pundepra"

144

OU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue paIuoakTUBHOTO (hoHA ¢
UCIO0JIb30BaHuEM ao3umMerpa" win "M3yuenue
MIOTJIOIIEHUS OeTa-4acTHIl aTFOMUHUEM "

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

DU3NYECKUIN TPAKTUKYM 110 TEME
"HabOmaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM I'J1a30M C UCIOJIb30BaHUEM
KOMIIbIOTEPHBIX ITPHIIOKEHUHN JUIS
OIMPCACIICHUS MMOJIOKCHUA HCGGCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus 1 sipKue
3BE316!" win "HaOmroneHrs B TEIECKOII
JlyHBI, UTaHET, TYMaHHOCTEN U 3BE3THBIX
CKOIUTICHUI"

Bbubnmuoreka [IOK
https://m.edsoo.ru/1072021e

146

O0001menue U cucreMaTu3anys 3HaHui. Pois
(M3UKH U aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIIMAIBHOMN M STHUSCKOM
chepax IeATeTbHOCTH YelIOBEeKa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o0061IeHre u cucreMaru3anus 3Hanui. Poib
U MecTo (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

Bbubnmuoreka [IOK
https://m.edsoo.ru/18f19f7¢

148

O6o00uienne u cucteMatu3anys 3Hanui. Ponpb
¢uznueckoii Teopun B HopMupOBaHUH
NpeJCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA,
MeCTO (PU3MYECKO KapTHUHBI MUpa B 00IIeM
psioy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/e7d400{4

149

O00011IeHYE U cUCTEMAaTU3ALUs 3HAHUI 1O

Bbu6nmuoreka [IOK




Tteme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110

bu6mmoreka [IOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000111eHIE U CUCTEMATU3aLMs 3HAHUH 110 Bbu6nmuoreka [IOK
teme "{unammka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U cCUCTEeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "Craruka TBepAoro rena'" https://m.edsoo.ru/3ccad82¢
153 O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110 bu6mmoreka [IOK
TeMe "3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O06001IeHrEe U cUCTEMaTU3aLMs 3HAHUI 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubmorexa HOK
" yAp https://m.edsoo.ru/ed440ca8
TEOpPUH
155 O06o001IeHre U cucTeMaTH3aIisl 3HaHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamnHb" https://m.edsoo.ru/c63f7c10
O06o001IeHre U cCUCTEeMaTH3aIisl 3HAaHUH 110
156 Teme "ArperatHbie COCTOSIHUS BEIIECTBA bubmorexa [TOK
P p ) https://m.edsoo.ru/1d36b5b1
@da30BbIE IIEPEXOABI
157 O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110 bu6mmoreka [IOK
Teme "DneKkTpudeckoe noie" https://m.edsoo.ru/3bf0def9
158 O06001IeHre U cCUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
teme "[loCTOSITHHBIN AJIEeKTpUYEeCKU TOK" https://m.edsoo.ru/71453ee6
159 O06001IeHre U cCUCTEeMaTH3alisl 3HAaHUH 110 bubnuotexa [JOK
teMe "Toku B pa3inuHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U cUcTeEMaTU3aIMs 3HAHUI 110 bu6mmoreka [IOK

TeMe "MarautHoe noie"

https://m.edsoo.ru/3b4c06ae

161

PesepBHrlil ypok. O600ICHHE U
CHCTEMAaTH3alUs 3HaHUH 110 TEME
"DneKTpoMarHuTHasA UHAYKIUA"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/053e2248




PesepBHelit ypok. O600ICHHE U

162 cUCcTEMaTH3alis 3HaHUH 10 TEME 1 buGnnorexa LIOK
1t https://m.edsoo.ru/d6310bfd
"Mexanndeckue KoiaeoaHus"
PesepBHsblil ypok. O0001IEHIE U

163 CI/ICTI;MaTmZp s :;HaHI/IfIILI 0 TEME 1 Bubmrorexa ITOK

" B " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMarHUTHBIE KOJICOaHUS
PeseprHbIil ypok. O600611eHIE U

164 cUCTEeMAaTHu3allus 3HaHUH 110 TeME 1 bubmuorexa [JOK
"MexaHU4YeCKUe U 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJTHEI"

165 PeseprHbIil ypok. O6001eHIE U 1 bubnnorexka HOK
cucTeMaTu3anus 3Hagui mo treMe "Ontuka' https://m.edsoo.ru/52ad1603
PesepsuEblil ypokx. O0001IIEHNE U

P P EH " bubmmoreka [JOK
166 cucTeMaTu3anus 3Hagui mo treMe "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBHsblil ypok. O0001IEHIE U
167 CI/ICTI;MaTmZp s :;HaHI/IfIILI 0 TEME 1 Bubmorexa ITOK
" . . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOM JTyaJiu3M
PesepBHsblil ypok. O0001IEHIE U
168 CI/ICTI;MaTmZp s :;HaHI/IfIILI o teme "dusuka 1 bubmorexa LOK
" B https://m.edsoo.ru/1£511654
aromMa
PesepsuEblil ypok. O0001IIEHNE U
169 CI/ICTIe)MaTI/BZp us 3HaHI/n7IIu no teme "dusuka 1 bubmorexa LOK
H | https://m.eds00.ru/905¢5¢ce0
ATOMHOTO SI/Ipa U AJIEMEHTaPHbBIX YaCTHUII
PesepsuEblil ypok. O0001IIEHNE U
170 CI/ICTIe)MaTI/BZp us 3HaHI/n7IIu o TeMe "DIJIEMEHTEI 1 buGnnorexa LIOK
Ii https://m.edsoo.ru/2bffb94c
acTpou3uKu
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON ITPOI'PAMMDBI10 KJIACC

Kon
NPoBePsIeMOro
pe3yjabTara

10.1

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh HA MPUMEpPaX poJib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKON AEATEIIbHOCTH JIFOIEH

10.2

Y4uThIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (DU3MYECKHX MOJEICH:
MaTepHagbHas TOUKa, MHepPIHaIbHask CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEI,
TOUYECYHBIN IEKTPUUECKUM 3apsa — IPU pelIeHUH (PU3NYECKUX 3a1a4

10.3

PacrioznaBate pusmdeckue siBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA W DJIGKTPOJAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TEJ, IBUKCHHE TI0
OKPY>KHOCTH, HWHEpIUs, B3auMojeicTBue Ttein; nuddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tel
Opu HarpeBaHuM (OXJIAXACHWM), TEIUIOBOE paBHOBECHE, HCIApeHHe,
KOHJICHCAlUs, IJIaBJICHHE, KPUCTAJUIU3AIHs, KUIIEHHE, BIa)KHOCTh BO3/1yXa,
MOBBIIIICHHUE JAaBIICHUS Ta3a MPHU €ro HarPEBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXIy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOIIeccax; dIEKTPHU3AIUS Tell,
B3aMMO/JICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBH)KEHUE, UCIOJb3Ysl (GU3NUECKUE BEIUUUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC TeNa, KUHETHUYECKas DSHEpPrus, NOTEHLUUaJbHAs DSHEPrus,
MexaHuueckass paboTa, MexaHW4yecKass MOILIHOCTb, TIPU  ONHCAHUU
NpPaBUIbHO TPAKTOBATh (PU3MUYECKUN CMBICT HCHOIb3YEMBIX BEIMYHUH, HX
0003HAUCHHUsT W EIMHUIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(U3UUECKyIO BETUUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEII U TEIUIOBLIE SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC BCJIMYHMHBI: OTABJICHUC ra3a, TCMIICpaTypa, CpCaAHAA
KHHETHNYCCKaA OHCpPTHUid Xa0THUYCCKOI'O JABUXXCHUSA MOJICKYII,
CpCAHCKBAAPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIIOTHI,
BHYTPECHHSSI dHEprus, padbora raza, KOdhOUIMEHT IOJIE3HOTO IEHCTBUS
TETUTOBOTO JBHUTATENS; TIPU ONMCAHWU MPABUIBHO TPAKTOBATh (DU3UUCCKUN
CMBICJT HCHOJIb3YEMbIX BEJIMYWH, UX OOO3HAYCHHS W CIMHHUIIBI, HAXOJUTh
(GOpMyIbI, CBSI3BIBAIOIIME TaHHYIO (U3WYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIE  DJCKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJICKTPUYECKUE SIBJICHUS (MPOIIECCHI), UCIONB3Ysl (PU3MUECKUE BEINYUHBI:




ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOJe, HANpPsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHIMAJIOB; NMPU OMHCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nYECKU CMBICI HCTIONb3YyEMbIX BEIMYUH, UX 0003HAUCHUS U EAMHMIIbI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MUYECKYIO BEIMYHHY C
JIPYTMMH BETUYMHAMHU

10.7

aHaATU3UPOBaTh (PU3UYECKHE MPOIECCHl U SABJICHHS, UCTIONB3Ys (pu3nuecKue
3aKOHbl M TPHUHIUIBL 3aKOH BceMupHOro Ttsarorenus, I, II m III 3axkonbr
HrploToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW HHEPrHH, 3aKOH COXPAHEHUS
UMIyJIbCa, MPUHLUUI  CYNEPHO3UIUH CWI, MPUHLUI PaBHONpPABUS
MHEPLUATIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEJAHEH KWHETHYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHUS DSJIEKTPHUECKOTO
3apsina, 3akoH KyrnoHa; mpu 3TOM pas3nudvarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKECHHE W YCIIOBUS (TpaHHUIIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPHHLMUIBI JCHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTb YCJIOBUS HUX  0€30MacHOro
UCIIOJI30BaHUs B [IOBCEIHEBHOW JKU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUIO (U3NYCCKUX SIBICHUA W
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) v TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYI0BaHMUS, POBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBiIATh NpsIMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYHH;
OpU 3TOM BBIOMpAaTh ONTUMAIBHBIA CHOCO0 HM3MEPEHHS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (H3MYECKMMHU  BEIMYMHAMH  C
UCTIONIB30BAaHUEM TPSIMBIX H3MEPEHH; TpPH 3TOM KOHCTPYHPOBAThH
YCTAaHOBKY, (HUKCHpOBAaTh  pe3yiabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3uUecKux BETMYMH B BUAE Tabnui W rpadukoB, JeNaTb BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUs

10.12

Cobnronats npaBuiia 0€301MacHOTO TPYAA MPH MPOBEICHUH HCCIICIOBaHUI B
paMKax  y4eOHOro  DKCIIEpUMEHTa, Y4EOHO-HCCIEAOBATEILCKOM |
NPOCKTHOH AESTEIBHOCTH C UCIOIB30BAaHUEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 0O0PYIOBAHHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3HMYECKON MOJEIBIO,
UCIIONB3Ys (PM3HYECKUE 3aKOHBI M MPUHIUITBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auyu BHIOMpaTh (PU3UUYECKYIO MOJIENb, BBIICIATh (DPU3HMUECKUE BETUUUHBI
u GopMysbl, HEOOXOAWMBIC UIsi €€ pelIeHUs, TPOBOIAUTH PACUETHI H
OILICHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHUA (1)PI3PI‘-I€CKOﬁ BCJINYMHBI

10.14

Pemats KaueCTBEHHbIE 3a/a4u: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIETIOYKY PACCYXKJIEHUI C OMOpod Ha H3yYEHHbIE




3aKOHBI, 3aKOHOMEPHOCTH U (pu3nyecKue sBICHUS

10.15

Hcnonp3oBaTe  mpu  pelIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTMM Ui  TOMCKa, CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U TPEACTaBICHUS Y4eOHOW M HAayYHO-IOMYJISPHOMN
UHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMylo HH(PpOpMaLUIo

10.16

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOUIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS N0 (PU3HMKE B MOBCEIHEBHOW JKU3HU
st obOecrieueHuss 0€30MAaCHOCTH TpH  oOpamieHuu ¢ npubopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMH, IUISI COXPAHEHUS 3A0POBbS M COOTIOICHUS
HOPM DKOJIOTHYECKOTO MTOBEJICHHSI B OKPYKaloIIei cpere

10.18

PaGoTate B rpymme C BBINOJTHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIEI, PAIMOHATBLHO PACHPENCIISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHAX, aJCKBaTHO
OLICHWUBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMmaTrpuBaeMoit mpooIeMbl

11 KIIACC

Kox
NpoBePsIEMOro
pe3yjabTara

11.1

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOM MEATEIbHOCTU JIOAEH, IEJIOCTHOCTh M
€IMHCTBO (DM3UYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TPAaHUIBl MPUMEHEHHS H3YYCHHBIX (PU3MYECKHX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sAepHas MOJECJIb aToMa, HYKJIOHHas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (pru3ndecKux 3aaay

11.3

Pacno3naBate (pu3ndeckue siBJIeHUs (IPOLECCh) U OOBACHATh UX HA OCHOBE
3aKOHOB  3JIGKTPOJMHAMUKM W KBAaHTOBOM (DM3HKH: 3JeKTpUUecKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCWCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JCKTPOMArHUTHAS MHIYKLHUS, IeHCTBHE
MarHUTHOTO TIOJIi Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
JJIEKTPOMAarHUTHBIE KoneOaHus " BOJIHBI, pSMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTPaKEHHE, IPEJOMIICHHE, WHTephepeHIus,
mudpaknys U MOJSApU3aIMs CBETA, AUCHEPCHS CBETa, (POTORIEKTPUUSCKHUIA
apdext (pororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas W HCKYCCTBEHHAas




PAAUOAKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BellleCTBa (3JIEKTPHUUECKHUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAMMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIC  SIBICHHUS  (IIPOIECCHI), HCMOJB3YS  (U3UUECKue
BEJIMUMHBI: AIEKTPUUYECKUI 3aps], CUJIa TOKA, JIEKTPUUECKOE HaAIPsLKEHUE,
AIIEKTPUUYECKOE COMPOTUBICHHUE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, WHAYKUUS MarHuTHOro mnois, cuwia Awmmnepa, cuia Jlopenna,
WHIYKTUBHOCTh KaTYILIKH, YHEPTUs SJIEKTPUYECKOr0 U MAarHUTHOTO IOJIEH,
nepuoj M 4acTtoTa KojiebaHWi B KojeOaTeIbHOM KOHTYpE, 3apsii U cuia
TOKa B TPOIECCe TapMOHMYECKHX AJIEKTPOMArHUTHBIX KOJI€OaHMIA,
¢oKkycHOE paccTOSIHUE M ONTHYECKas CHja JIMH3BL, IPH OMHCAHUH
NpPaBUWIbHO TPAKTOBATh (DU3NUYECKUN CMBICT HCHOIb3YEMBIX BEIMYUH, HX
0003HAUCHHsSI U EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOILINE TAaHHYIO
(GU3UUECKyI0 BETHUUHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnunceiBaTh M3Y4YEHHBIE KBAHTOBBIE SIBICHUS W IMPOLECCHI, HCIOJB3Ys
¢u3nUecKre BeIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrusi M HMMIIYJbC (OTOHA, TEPHOJ IMOIypacnasa,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU OMNHMCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKuil CMBICH UCIIOJIb3YEMBIX BEJIMUHMH, UX 0003HAYCHUS U €TUHHIIBI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3MUECKYIO BEIMYHHY C
JPYTMMH BETMYMHAMHU, BBIUUCIIATH 3HAaUeHNE (PU3UYECKOI BEINYMHBI

11.6

AnHann3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3Ys (PU3NUECKUE
3aKOHbI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO U
napajuIeIbHOTO COSIMHEHUsI IPOBOJIHUKOB, 3akoH J[xoyins — JIeHma, 3akoH
AJIEKTPOMArHUTHONW HMHIYKIIWHU, 3aKOH TPSMOJIUHEWHOTO PacIpOCTPaHECHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHHUS CBETa, YpaBHECHUE
OiHmTeHa 1 GoTodddeKrra, 3aKOH COXpAHEHHs DHEPrUH, 3aKOH
COXpaHEHHS MMITYJIbCa, 3aKOH COXPAHEHUS AIICKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUST MACCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH pagroaKTHBHOTO
pacmazna; mpU 3TOM pa3IU4arTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €Tro
MaTeMaTHYeCKOE€  BBIp@XEHHE M YCJIOBUS  (IpaHUIBl,  00JacTH)
MMPUMCHUMOCTHU

11.7

OnpenensaTe HampaBlI€HUE BEKTOpPa HMHIYKUUUM MAarHMTHOTO  IOJIA
IIPOBOJHMKA C TOKOM, CHibl AMnepa u cuiibl JIopeHna

11.8

CTpouTh U ONHCHIBATH M300paKEHHE, CO3AaBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOHU JTUH30H

11.9

BBITIONMHATE AKCIEPUMEHTHI 10 HCCIEAOBAHUIO (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; TIPU ITOM
dbopmynupoBath npobiemy (3agady) v TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHHUS, TPOBOIUTH OIBIT
1 GOpPMYIIUPOBAThH BHIBOJIBI

11.10

OcymiecTBiIATh NpsSIMbIE M KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEIUYMH;
OpU 3TOM BBIOMpAaTh ONTUMAIBHBIA CHOCO0 HM3MEPEHHS U HCIIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHU; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl TOJTYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIMYMH B BUJE
TaOIHI U TPaQUKOB, AETAaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHHS

11.12

Cobnronats mpaBuiia 0€301MacHOTO TPYAA MPH MPOBEICHUH HCCIICIOBaHUI B
paMKax  y4eOHOro  DKCIIEpUMEHTa, Y4EOHO-HMCCIEAOBATEILCKOM |
HpOCKTHOI\/'I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCPUTCIIbHBIX YCTpOﬁCTB u
71a00paTOPHOTO 0O0PYIOBAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3HMYECKON MOJEIbIO,
UCIIONB3YsS (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a yCIOBUS
3a/1auyu BHIOMpaTh (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3HMUECCKUE BEITUUUHBI
u (opmynsl, HeoOXOauMble ANl €€ pelIeHUs, NPOBOIUTH PACUYETHI U
OILICHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHUA (1)PI3PI‘-I€CKOﬁ BCJINYMHBI

11.14

Pemats KaueCTBEHHbIE 3a/1a4u: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IIETIOYKY PACCYXKIEHUI C OMOpod Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS

11.15

Hcnonp3oBaTh  mpU  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHGOPMALIMOHHbIE ~ TEXHOJOTHMM  JUIsi  TIOMCKA, CTPYKTYpUpPOBaHUSA,
UHTEpPIpPETallMl M TPEACTaBICHUS YyU4eOHOW W HAy4yHO-NIONYJSPHOU
uHbOpMallMK, TOJTYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHaJTU3UPOBATh MOJTy4yaeMylo HH(POpMaLUIo

11.16

OOBSCHATH TPUHIMUIBI JCUCTBUS MAIlIMH, TPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB;, pa3auyaTh YCJIOBHS WX O€30MaCHOTO WCIOJb30BaHUSA B
IIOBCEIHEBHOM KU3HU

11.17

[IpuBoAMTH MpUMEpHI BKJIaJla POCCUHCKUX U 3apyOeKHbBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSCHEHHE NPOIIECCOB OKPYXAIOIIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUU

11.18

Hcnonn3oBarh TCOPCTUUCCKHUC 3HAHUS I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ KHU3HHU
s obecriedeHnss O€30IacCHOCTH TpU  OOpallleHuH ¢ npudopamMu
TCXHUYCCKUMU yCTpOfICTBaMH, AJid COXpaHCHUS 30POBbA U COGJHO[[GHI/I}I
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOLIeH cpelie

11.19

PaGoTtate B rpymme C BBIOJTHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO PaCIpelesTh 00S3aHHOCTH U
IJIaHUPOBATb ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUdAX, aIACKBATHO
OLEHMBATh BKJIAJ KaXJAON0 U3 YYaCTHUKOB TPYIIBl B pELICHUE
paccMmaTtpuBaeMoit mpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon Koa npoBepsiemoro

pasaejia IJEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHW A

1.1

®usuka — Hayka o npupoxe. Hayunelie meronbl
NIO3HAHMS OKpYysKarolero Mupa. Posb axkcniepumenTa
U TEOpUHM B IIpolecce IMO3HAHUSA IPHUPOABL.
DKCIEPUMEHT B (hU3HKE

1.2

MopenupoBanue busnueckux SABJICHUU 5
npoueccoB. Hayunsie runore3sl. Dusznueckue
3aKOHBI W TeOopuu. ['paHUlBI NPUMEHHUMOCTH
¢usznyeckux 3aKoHOB. IIpUHIMII COOTBETCTBUS.
Porr w wmecro ¢usukum B PopMHUpOBaAHUU
COBPEMEHHOM  HAy4yHOW  KApTHHBI MHpa, B
MPAKTUYECKOU ESITEILHOCTH JIOICH

MEXAHHUKA

##HPari#KUHEMATHUKA

2.1.1

MexaHuueckoe IBYDKEHUE. OTHOCHUTEIBHOCTE
MexaHuyeckoro aBwkeHus. Cucrema oTcuéra.
Tpaektopust

2.1.2

[lepememienne, CckopocTh (CpenHsii  CKOPOCTb,
MTHOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepUabHOU
TOYKH, UX TMPOEKIUU Ha OCU CHCTEMbI KOOPAUHAT.
Clio’)keHre nepeMEeIiCeHUI U CI0KEHUE CKOPOCTEH

2.1

2.13

PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSMOJIMHENHOE
nBwkenue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHMS, IIyTH U IepeMeLICHUs
MaTEpUaIbHONU TOUKHA OT BPEMEHHU

2.1.4

CBobOomHoe mageHue. Y CKopeHrue cBOOOHOTO
naacHusAa

2.1.5

KpuBonunerinoe JIBIOKEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHONM TOUKH MO OKPYKHOCTH.
VYrnoBas CKOpOCTb, JTUHEWHAsT CKOpocTh. [lepron u
yacToTa. L{eHTpocTpeMHUTENbHOE YCKOPEHNE

2.1.6

TexHUUecKrue YCTpPOMCTBA: CHUIOMETP, JABUKECHHE
CHApsJI0B, LIETIHbIE U PEMEHHbIE TIepeaun

2.1.7

[Ipaktuyeckne paboTel. lM3MepeHHe MIHOBEHHOM
ckopoctH. HMccnenoBaHue COOTHOLUCHUS MEXAY




IIyTSMH, IIPOMICHHBIMHU TEIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIE TPOMEKYTKH BpPEMEHU
Py PAaBHOYCKOPEHHOM JBMKCHUU C HaYaJIbHOU
CKOpPOCTBIO, paBHOW Hym0. M3ydeHuwe NBUKEHUS
mapuka B BA3KOW JKMAKOCTU. M3ydeHue NBUKEHHS
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

##HPari# IMHAMUKA

2.2.1

IIpuHnun otHocurensHocTH [amwited.  llepBssiid
3akoH HeroroHa. MHepruanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cuil

223

Bropoii 3akoH HbroTOHa 1511 MaTepuanbHOM TOYKHU B
uHepransHoi cucreme otcuéta (MCO). Tperwmii
3akOH HpIOTOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKkoH BceMUpHOTO TsAroreHus. Cuna TSHKECTH.
[TepBast kocmuueckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHUs
CKOJIBXKECHUSI M cuia TpeHus nokos. Kosddumument
TpeHusi. Cuia CONpOTUBIICHUS NIPU IBMXKEHUH TeJa
B )KMJIKOCTHU WJIU Ta3e

227

HOCTynaTeHLHOC u BpalaTCJIbHOC JABHMXKCHHUC
abCcoOTHO TBEPAOTO Tena

2.2.8

MoOMEHT cuiIbl OTHOCHTEIBHO OCH BpAILICHHUS.
[1meyo cumbl. YcaoBUs paBHOBECHUS TBEPAOrO TEa B
nco

229

TexHUueckre ycTpoMCTBa: MOAIIUITHUKH, ABUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckne paboTel. V3yueHue JBUKEHUS
Opycka MO HAKJIOHHOHN IUIOCKOCTH TOJ JEHCTBUEM
HECKOJIbKUX cuil. MccinenoBaHue 3aBUCUMOCTH CHUIT
VIOPYTrOCTH, BO3HUKAWOIIUX B JaedopmupyeMoit
NpYyXHUHE U PE3MHOBOM 00paslie, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue ycioBHA paBHOBECHUS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPALICHUS

23

#i#HPari##3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
UMITYJIbCa TeJla

232

3akoH coxpaHeHus umiynbca B MCO. PeaktuBHOE
JBUKECHHE

233

PaGora cumnel




234

MorHocTh CHIIBI

235

Kunernueckas »dHeprus MaTepHAIbHONM  TOYKH.
TeopeMao KUHETUYECKOM SHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAaHHON MIPY>XUHBI.
[ToTenmanpHas SHEPTuUs Teja BOJIMU3M MMOBEPXHOCTH
3emau

2.3.7

IToreHnmansHBle U HENOTEHIMAILHbIE CHIIBL. CBS3b
paboThl HEMOTCHIMAIBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOW HSHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHHUS MEXaHUYECKOU dHEPTHH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHUuecKkne  yCTpOWCTBA:  JABWIKEHHE  PAKET,
BOZIOMET, KOIIEp, IIPYKUHHBIN [TUCTOJIET

2.3.10

[Ipaktuueckue paboThl. M3ydeHne cBsI3u CKOpoCTen
Teln mpu Heynpyrom ynape. McciemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHHYEeCKOU
SHEPruu Tena

3 MOJIEKVYJIAPHASA ©®U3UKA I TEPMOANMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE IBUIKEHUE.
Hudbdysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCTHI[ BELIECTBA
Mogenu CTpOeHHs Tra3oB, KUIKOCTEH U TBEPIBIX

3.1.2 TeX U OOBSACHEHHE CBOMCTB BeIleCTBA Ha OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYII. Konunuectso BELIECTBA.
[TocTostnuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mogens upeanbHOro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AblcomoTHas Temmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEPruu  TEIUIOBOIO  JIBUKCHHS
yactull rasa. [lIkana remnepatyp KenbBuna

317 VYpaBnenue Kianeiipona — MenaeneeBa. 3akoH
JanpToHa

318 ["a30BbI€ 3aKOHBI. M301po1Iecchl B Hi€albHOM Ta3e ¢

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpPMaA,




u30Xx0pa, n3odapa

3.1.9

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3mepeHre mMaccol BO3ayxa
B KJIacCHOM KomHarte. McciemoBanue 3aBUCHMOCTH
MEXKJy TMapaMeTpaMy COCTOSIHUSA Pa3peKEHHOTO
rasza

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMmoguHamMuueckas cucrema. Buyrpennss
SHEPIUsl TEPMOJANHAMHUYECKONW CHUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuvectBo Temnotel W pabota. BHyTpeHHss
SHEPrusl OTHOATOMHOTO UJI€ATBHOIO ra3a

323

Bunsr TEeIIonepeaun: TETJIONPOBOIHOCTbD,
KOHBEKLUsA, M3IydeHHe. TemIoéMKoCTh  Tea.
VnempHass  TeIIOEMKOCTL — BemiecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPU TETUIONEpeaayue

324

IlepBbiii  3akoH TepmoauHamuku. IIpuMeHeHue
IIEPBOI0 3aKOHA TEPMOJAMHAMUKH K H30IIpOLIEccaM.
I'paduueckas uHTEpHIpETaLUs pabOTHI Ta3a

3.2.5

TenmoBrwie MAaIlIUHBI. [TpunnuIB! IEeUCTBUS
TerioBbIX MamwuH. [IpeoOpa3oBaHusi SHEpPruu B
TeroBblX MamuHax. Koaddumument mnonesnoro
neiictBus (manee — KI1/1) TerutoBoit mammael. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IpOLECCOB B Ipupozae. TemioBble JBUTaTENH.
DKoJorndecKkre mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHUUecKre yCTpOMCTBA: BUTATEb BHYTPEHHETO
Cropanus, ObITOBOM XOJOJUIBHHUK, KOHTUITUOHED

3.2.8

[Ipaktuueckne paboTbl. M3mepeHue yIenbHOM
TEMI0EMKOCTH

33

##Par#H##AI'PEIATHBIE COCTOSAHUA BELIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne W KoHaeHcanus. Mcmapenue u
KUMIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUSI OT 1aBJICHUS

332

AOCONIOTHAS U OTHOCUTENbHAS BJIAXXKHOCTh BO3TyXa.
Haceliennslii nap

333

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU3O0TPOIHUS CBOMCTB KpUCTaLoB. JKuakue
Kkpuctamuibl. COBpeMeHHbIE MaTepHUAIIbI




[lnaBnenue u kpucramm3zauus. Y IeJbHas TEIIOTa

334
riasienus. Cyomumanus
335 YpaBHEeHHE TEIIOBOTO OamaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUH MOIYUESHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  4YHCIIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTtuueckue paboTel. M3MmepeHne BIAXHOCTH
o BO3JyXa
4 DJIEKTPOAMMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 Onexrpuzauus Tel. JNEeKTpudeckud 3apsn. [lBa
o BHUJIA 3JIEKTPHUCCKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, TUAIEKTPUKHU U TTOTYIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
4.14 B3aumoneiictBue 3apsaaoB. 3akoH Kynona
DIIEKTPUYECKOE noJe. Hanpsiokénnoctb
4.1.5 3NeKTpudeckoro mnojis. [IpuHuun cynepno3uiuu.
JInHuM HanpsHKEHHOCTH AJIEKTPUYECKOTO MO
416 PaGora cUI AIEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. PasHOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKM ¥ JOUANEKTPUKH B  IOCTOSHHOM
4.1.7 ANEKTPUUIECKOM rnoJe. Husnextpudeckas
MIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsiKEHHOIO
KOHJIeHCaTopa
TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 JIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMIICHHE  DJIEKTPOIPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTuueckue paboTHL. N3mepenue
o DIIEKTPOEMKOCTH KOHEHCATOPa
HHHPar##HITOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKUM B PASJIMYHBIX
CPEJAX
VYcnous CYLIECTBOBAHHUS MOCTOSTHHOT'O
4.2.1 3JIEKTpUYECKOro Toka. Mcrounmku Toka. Cuiia Toka.
4.2 [TocTOSsIHHBINM TOK
422 Hampsoxkenne. 3akon OMa 1715 yyacTka Lenu
423 DIEeKTpUYECKOe CONPOTUBJICHHUE. VY nenbHOE

COIIPOTUBJICHUC BCIICCTBA




424

[TocnenoBarenvbHoe, mapalieIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOIHUKOB

4.2.5

Pabora »nexrpuueckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHOCTh OJICKTPHYCCKOI'0 TOKaA

4.2.7

anektpoaBrkymas cuna (gamee — DJIC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA TOKA.
3akoH OmMma TUTSt TTOJTHOU (3aMKHYTOM)
3NeKTpu4ecKoi nenu. Koporkoe 3ambpIikaHnne

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCHUMOCTb  COIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

ONeKTpuyeckuii TOK B  Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TomympoBomauku. CoOCTBEHHAass W TpPUMECHas
MPOBOAUMOCTh MOJYNPOBOAHUKOB. (CBoOMCTBa p-n
nepexo/a. [loaynpoBoAHMKOBBIE TPUOOPHI

4.2.11

DIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs! AUCCOLMAINS. DIEKTPOJIN3

4.2.12

DnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U
HECaMOCTOSATENIbHBIA  pa3psan. Pasnuunble THIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [lnazma

4.2.13

TexHuuecKkrue yCTpOMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npudopHI, 3JIEKTPOOCBETUTENbHBIE  TPUOOPHI,
TEPMOMETP CONPOTUBIICHMS, BaKyyMHBIH JHOJ,
TEPMHUCTOPHI u (boTope3ncTopsl,
MOJIyTIPOBOIHUKOBBII TNOJI, TaJlbBaHUKA

4.2.14

[IpakTuueckne paboTel. M3yueHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHMKa TOKa U €ro
BHYTPEHHETO COINPOTHBIICHUS. Habntonenue
AIIEKTPOJIN3A

11 KIIACC

Kox
pa3aeia

4

Koanposepsiemoro

IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOIMHAMUKA

4.3

##HPar#MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MH/Y KA




ITocTostHHBIE MAarHuTEL. B3aumoneiictBue

4.3.1 MOCTOSTHHBIX MAaTHUTOB
MarnutHoe nosie. BekTop MarHUTHOM HMHIYKLHH.
439 IIpuHnun cynepno3unuu. JluHuM MarHUTHOU
e UHIYKIUH. KapTrHa JTHHUE MarHUTHON WHIYKITAH
MOJISI TOCTOSIHHBIX MAarHUTOB
MaruutHoe nojie mpoBoAHUKA ¢ TokoM. KapTuna
JUHUW TOJsl AJMHHOTO MNPSMOrO MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOAHMKA, KAaTYIIKH C
TokoM. OneiT  Opcrema.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Ammepa, €€ MOJlyJIb U HalpaBJIeHUE
Cuna JlopeHma, €€ MOAyJb W HamIpaBJEHUE.
435 JBr>keHre 3apspKEHHOW 4YacTHIBl B OJJHOPOJIHOM
MarHuTHOM noJje. Pabota cunbl JlopeHia
4.3.6 SIBneHue 3MeKTPOMarHuTHOM MHIYKIIUU
4.3.7 IToTok BEeKTOpa MArHUTHON UHIYKIIMHA
433 OJAC wuHAaykouu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknuu Papajes
Buxpesoe anexrpuueckoe nose. 9J{C nHAyKInu B
4.3.9 IPOBOJAHMKE, JBMXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHoCTh. fBnenune camomHaykiuu. DJC
o CaMOUHYKIIH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
43.13 DIIEKTPOMAarHUTHOE I0JIe
TexHuueckrue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, IEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS MI€Yb
[IpakTtuueckne paboThl. l3ydeHne MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HNccnenoBanue SIBJICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

5 KOJIEBAHUA 1 BOJIHBI
###HPartt#MEX AHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KosnebarensHas cucrema. CBOOOIHBIE KOJIEOAHMS.
5.1 5.1.1 lapmonnueckue konebanus. I[lepuoxn, wyacrora,
aMITUTyAa U ¢a3a KojaeOaHuit
5.1.2 [IpyXuHHBIA MasiTHUK. MaTeMaTU4ecKuil MasiTHUK




YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
KuHematndyeckoen  OUHAMMYECKOE  ONUCAHUE
K0J1e0aTeNbHOTO IBUKEHUS

[IpeBpamienue 5SHEpruM I1pU  TapPMOHHYECKHUX
kosnebanusax. CBs3b  aMIUIUTYABl  KoJjeOaHHi
UCXO/IHOM BEIWYHMHBI C aMIUTMTYIaMHU KoJjeOaHHi
€€ CKOPOCTH M YCKOPEHUS

Kone6arenbHbIit KOHTYP. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJle0aHWs B  HJICATBHOM
KoJIeOaTeIbHOM  KOHType. AHAJNOTHs  MEXIY
MEXaHUYECKUMHU " AJIEKTPOMArHUTHHIMH
konebanusmu. @opmyna ToMmcona

3aKOH COXpaHEHHs SHEPrud B  HJICAITBHOM
K0JIeOaTeIbHOM KOHTYpe

BrinyxaeHHbie MEXaHUYECKHe KoJieOaHus.
Pe3onanc. Pe3onancHas kpuBasi. BbIHyXXIEHHbIE
3IEKTPOMArHUTHbIE KOJeOaHusl.

ITepemenHbIi Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN
TOK.

MonHOCTh MEPEMEHHOr0 TOKA. AMIUIUTYAHOE W
JIEMCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA M HATIPSKCHUSI

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepemava u
notpebieHne ANEKTPUYECKOM SHEPTHH.
OKOJIOTHYECKUE  PUCKM  TOpU  IPOU3BOACTBE
ANEKTPUUECKOM SHEPTUH. KynbsTypa
HCIIOJIb30BaHUA 3JICKTPOSHCPIUU B HOBCG,Z[HGBHOI\/’I
JKU3HU

5.1.11

TexHuueckue YCTpOICTBA: ceiicmorpad,
ANEKTPUUECKUN 3BOHOK, JIMHUU 3JIEKTpoIepead

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH MepHo/ia MaNbIX KojeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTK W  MacChl Tpy3a.
HccrnenoBanre mNEpPeMEHHOTO TOKa B LENU U3
IIOCJIICAOBATCIBHO COG,Z[I/IHéHHLIX KOHACHCATOpAa,
KaTYIIKU U pe3ucTopa

5.2

#HH#HPar#MEX AHUYECKHUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

Mexanuueckue BOJTHBI, YCIOBHS
591 pacrpocTpaHeHHS. [epuon. CkopocTb
pacmpocTpaHeHus ¥ JyiHa BoiHBIL. [lorepeunsie u
TIPOJIOJIBHBIC BOJTHBI
599 ##HPar#H##  WHrepdepeHums u  audpaxius

MECXaHUYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS H3JIy4YEHMS
JIEKTPOMArHUTHBIX BOJIH. B3auMmHasg opueHTanus
BeKTOpOB E, B 1 v B 271€KTpOMarauTHOU BOJIHE B
BaKyyMe

525

CBoOMCTBa 3JICKTPOMAarHUTHBIX BOJIH: OTpa)XX€HUE,
HpEJIOMIIEHUE, HoJrIpu3anus, Iudpakuus,
uHTtepdpepenima. CKOPOCTb AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUTIBI pPagroCBI3H 51 TEJIECBUICHUSL.
Pannosnokanus. DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaIoIleil Cpeabl

528

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YIbTPa3BYKOBas JAMATHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paguoNpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup

53

#i#HParfi##OII TUKA

5.3.1

[IpsaMmonvHEiHOE  pacnpOCTpaHEHUE CBETa B
oaHopoHOM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTpPaXEHHUs CBETa.
[TocTpoenne n300pakeHH B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHBI IIPEIOMIIEHNUS CBETA.
AOCONIOTHBIN MOKa3aTeNb MPETIOMIICHHS

534

[Tonmnoe BHyTpeHHee oTpaxkenue. [IpenenbHblii
yTOJI TOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucnepcus cBera. ClloxkHbIH cocTaB 6e0ro cera.

IlBer

5.3.6

Cobwuparomnue W paccewBarolIue JUH3BL. TOHKas
nuH3a. DOKYCHOE pacCTOSHUE U ONTUYECKas CHUJIa
TOHKOM JuH3bL. IlocTpoeHne wu300paxeHuil B
coOMparoIIMX U paccenBarmuX TuH3aX. Dopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBacMOe JTUH30M

5.3.7

IIpeneinsr IIPUMEHUMOCTH T€OMETPUYECKOU
OITUKH

5.3.8

HNurtepdepentus cBera. KorepeHTHBIE HCTOYHHKH.
VYcnous HaOJI0ICHUS MaKCHUMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOUHUKOB




Hudpakuus csera. [udpakuuonHas peméTka.
VYcnoBue HaOIIONEHNS TTIaBHBIX MaKCUMYMOB TIPH
NaJeHNd  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TU(PaKIIMOHHYIO PEIIETKY

539

5.3.10 [Tongpuzanus cera

TexHuueckue YCTpOICTBA: OYKH, ayma,
5311 doroanmapar, POEKLMOHHBIN amnmapar,

MHUKDPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,
T PaKIMOHHAS PEIETKA, TTOISIPOUS]

[Ipaktuueckne paboTel. M3mepeHue mokazaTes
5312 MPETOMIICHUS. Uccnenosanue CBOICTB
o n300paxkeHuii B uH3ax. HaOoaenue Qucrepcun

CBCTa

DJIEMEHTHI CITELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTHU

I'panuier IIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:

WHBApUAaHTHOCTL MOAYJId CKOpPOCTH CBCTa B
BAaKyyMe, IPUHIIMI OTHOCUTEIHbHOCTH DUHIITEHHA

62 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3aMeyIeHHe BpEMEHH U COKpAILlEHUE JTUHBI

6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEprued W  HUMILYJIbCOM
6.4 CBOOOJHON YacCTHIIBI. DHEPrUsl MOKOsI CBOOOIHOM

YACTHUILIBI

KBAHTOBAA ®U3MKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna Ilnmanka cBsA3uM BHEPruu
7.1.1 ¢oroHa ¢ ero 4actoToid. DHEPrust M HMILYIIC
dorona

OTtkpeiTue u uccneaopanue Goroddpdexra. OnbITHI
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

VpaBHenne OuHmTerHa s GoTodddekra.
«Kpacnas rpanuma» porodddexra

7.1.4 Hasnenue ceera. OnbrTel [1.H. Jlebenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

716 TexHudeckue YCTPOMCTBA: ¢doTozneMeHT,
o doToaaTUMK, CoNHeYHas baTtapesi, CBETOINO,T

7.2

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUs aToma. [InmanerapHas
MoJieIb aToMa




7.2.2

ITocrymarer bopa. M3nydeHue u mnoryionieHue
($bOTOHOB MpHU Mepexojae aTomMa C OJHOTO YPOBHSA
SHepruu Ha Apyroil. Buasl cnexktpoB. CHekTp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BousiHoBeIe cBoOMcTBa yactul. BonHbel ne bpoiis.
KopmyckymsipHo-BontHOBO#M tyanu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIAX

7.2.4

CrnoHTaHHO€ M BBIHYXJIEHHOE  H3JIyY€HHUE.
VYcTpoiicTBO U NPUHIMI PabOTHI J1a3epa

7.2.5

TexHUYeCcKrne yCTpPOMCTBA: CHEKTPAIbHBIN aHAIU3
(cnexTpockomn), Jlazep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[IpakTuueckue paboThL. Habnronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl HaOIIOECHUS u perucTpanuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OtkpsiTie panguoaktuBHOCTH. ONBITE Pezepdopaa
MO0  ONpEeACNEHUI0 COCTaBa  PaJUOAKTUBHOTO
usnyuenus. CpoiictBa anbda-, Oera-, ramma-
u3ny4deHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBI

7.3.3

OtkpeiTue mnpoToHa M HeWrpoHa. HykionHas
monenb siapa lelizenOepra — HBanenko. 3apsa
saapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacna. 'amMma-u3nyuenue. 3aKkoH
PaaMoaKTUBHOIO pacnaja

7.3.5

DHeprusi CBA3M HYKJIOHOB B sAlipe. SIIepHbIE CUIIBI.
HedekT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES sAEP

7.3.7

Snepublii  peaktop. TepMOsAIEpHBIM  CHHTE3.
[Ipobnembl U MEepCreKTUBHI SACPHON IHEPTETHUKU.
OKOJIOTUYECKHE ACHIEKTHI SIAEPHON SHEPTETUKU

7.3.8

DnieMeHTapHble 4YacTHIlbl. OTKpBITUE TMO3UTPOHA.
DyHIaMEHTaIbHBIE B3aUMOJICUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, simepHbli peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue paboTel. MccnenoBanue TpPEKOB
yacTul] (110 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, sipKue 3BE3BI,




JIaHCThI, X BUAUMOC IBUXKCHUC

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOI T'PYIIIbI.
[InaneThI-rUranThl ¥ UX CHOYTHHUKHU, KapJIUKOBBIC
riaHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI

8.3

Comnnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

Ncrounuk sneprum ConHua u 3BE3]1

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paaguyc, TEeMIIepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHBIN KJIacc —
CBETUMOCTBY. 3BE3 b1 TJIABHOM
[IOCJIEI0BATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) Ui 3BE3] TJIaBHON
IIOCJIEA0BATENBHOCTH

8.6

H#H##Par###BuyTpeHnee CTpPOEHHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u 3Boaronuu CoJHIIA U 3BE3/1. DTAaIbl )KU3HU 3BE3T

8.7

Mineunsiii [lyts — Hama [Nanaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrpeneneHue 3BE31, raza
u neun. llonoxxenune u nawxkenue ConHuoa B
lanakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
lanaktuku

8.8

Tunel ramakTuk. PanuoranakTMKM | KBas3apbl.
UYépHuble AbIpHI B sApax TATAKTUK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xa06ma. Pa3zoeranne ramaktuk. Bo3pact u paanyc
Bcenennoii, teopusa bonwsmoro B3peiBa. Mojenb
«ropsiueit Becenennoiiy. PennkroBoe uznydeHne

8.10

Macmmrabnas CTPYKTypa Bcenennoid.
MeraranakTuka. Hepeménnnie poOIeMBI
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TPeOOBaAHMSA K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTe/IbHON MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

ChopMupoBaHHOCTh YMEHMH pacro3HaBaTh (pU3MUYECKHE SBICHUS

(portecchl) U OOBSICHATH X HA OCHOBE N3YYEHHBIX 3aKOHOB

BH&[[GHI/IG OCHOBOIIOJararommumMmu (1)I/ISI/II-I€CKI/IMI/I INOHATUAMHU u

BEJIMUYMHAMU, XapaKTEePU3YIOIUMHU (PU3HUECKHE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHUW TMPUMEHATH 3aKOHBI KJIACCHUYECKON
MEXaHHKH, MOJIEKYJISIPHOM buznku u TEPMOANHAMHUKH,
QJICKTPOJAUMHAMUKU, KBaHTOBOU (1)I/ISI/IKI/I JI1 aHallku3a U OG'LHCHQHPISI
SBJICHUM MUKpOMHUDPA, MAKPOMHMpA M MEraMupa, pas3jiiydarb YCJIOBHS
(rpanuIbl, 00J1ACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUuil xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
HCIOJIb30BaHHUA YAaCTHBIX 3aKOHOB; aHAJIMU3UPOBATH (I)I/I3I/I‘-IGCKI/IC
MPOLIECChl,  WCTONB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMUpOBaHHOCTh yMEHHUS pa3nuyarh YCIOBUS INPUMEHUMOCTH

Mozenel pU3nUecKux Tel U MPOIECCOB (SIBICHHI)

ChopMHUpPOBAaHHOCT, yMEHHS peIIaTh pPAcu€THBIE 3a7a4dl C SBHO
3aITaHHOW W HESBHO 3aJJaHHON (PU3MYECKOW MOJENIbIO: HA OCHOBAaHHUH
aHaM3a YCIIOBHsS BbIOMpaTh (U3UUECKUE MOJETH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4YH, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOoCTyldaThl  (U3WYECKUX  TEOPUH  TPH  HCIOJIH30BAHHUH
MaTeMaTUYeCKUX METOJIOB PEIICHHUS 3ajJad, MPOBOIUTH PacuéThl Ha
OCHOBaHMH HUMCIOIIUXCA JaHHBIX, aHaJII/I3I/IpOBaTI> pe3yanaTH nu
KOPPEKTUpPOBaTb  METOAbI  pEIIEHUus ¢  Y4ETOM  IOJIYyYEHHBIX

pE3yNbTaToB

Pemate kayecTBEeHHBIC 3a7aud, TPeOyrOIIME NMPUMEHEHUs 3HAHUU M3
pasHbIX pa3feioB MIKOJIBHOIO Kypca (U3MKH, a TaKXKe HWHTErpaluu
3HAHMH W3 JPYIMX MPEIMETOB €CTECTBEHHOHAYYHOIO  IIMKJA:
BBICTPaMBaTh JIOTUYECKYKO ILENOYKY pacCyKICHHM C OIOpOoM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHHUA




BJIaI[eHI/IC OCHOBHbBIMH METOJaMH Hay4YHOT'O II03HaHHA,
HCIIOJIb3YCMBIMHU B (I)I/I?)I/IKGI MpoBOAWTL HNPSAMBIC W KOCBCHHBLIC
U3MepeHus (DU3UYECKUX BEIWYWH, BBIOMpPAs ONTHMAbHBIA CIIOCOO
WU3MEPEHUsSI W HCIOJIB3Ysl W3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
WU3MEpEHUl, MPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCITOJIB30BaHUEM IMMPSAMBIX H3MepeHHﬁ, OGB}ICHSITL
MOJTyYCHHBIC PE3YNbTaThl, UCHOIb3YsS (DU3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHS, W JIEJIaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30MacHOTO Tpyaa
P MPOBEJACHUU HCCIIECIOBAHUI B paMKaxX y4eOHOTO 3KCIEpUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKOH  JCSITENFHOCTH €  HCIOJh30BAHHEM
nUPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB W JIaOOpaTOpPHOTO

o0opymoBaHUs

ChopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH H  OIICHUBATH
MoceACTBHs ObITOBOI M MPOU3BOACTBEHHOM NIEATENHHOCTH YeIOBEKa,
CBSI3aHHOU € (PU3MYECKUMHU NPOIECCaMH, C MO3MLIUNA HKOJIOTHYECKOM
0€301MacHOCTH; MIPEICTABICHUN 0 pauroHaIbHOM
MIPUPOJONOJIB30BaHUM, a  TakkKe€  pa3yMHOM  HCIOJIb30BAHHUH
JOCTMKEHHM HAyKM M TEXHOJIOTMH JUIsl JAJbHEWILEro pa3BUTHUS

4eJI0BEUYECKOro 00IeCTBA

OBnamenue pa3nuuHbIME crmocobamMu  paboTel ¢ uH(pOpMarmei
(GU3MYECKOTO  CcOoAepKaHHWs C  HCIOJb30BAHUEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHIA;, pa3BUTHE YMEHUH KPHUTUYECKOTO

aHaJIM3a U OLICHKH J0CTOBEPHOCTH MoJydyaeMoil nHpopmamu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITh  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSTHUS, TEOPMU UM 3aKOHBI [UJIs aHaiu3a |
00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHCTEMAX, B MEXKIAUIAKTUYECKON CpeAe; JABUKECHUS

HEOECHBIX TEJI, DBOIIONMH 3BE€311 M Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE

Kon
Kon <

pasaena/t IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
3JIeMEHTA

eMBbI

1 MEXAHUKA
1.1 KNUHEMATHUKA
MexaHqucxoe JOBUKCHUC. OTHOCI/ITGJIBHOCTL

MEXAaHUYCCKOI'O ABMKCHUA. Cucrema orcuéra

MarepuanbHast TOUKa.

E€ pamiryc-BeKTop:
7(r)=(x(z) yz)=(z)),

TpaeKTopIid,
IIEPEMEIICHIIC!
1.1.2 - = - .
= (Ax, Ay, A7),
IyTb.
CrnoxeHIe IepeMeIeHHil:
N =N+,
CKOpOCTh MaTepUATBHON TOUYKHU:
. Ar -
v=— = ;=(UX.U‘_.U_).
At |0 T
Ax , ,
1.1.3 v,=—| =X/, aHaJIOIM4HO v, =y,, v.=Z,.
At r_o :

CroxeHue CKopocTeil: o, =0, + 0, .

Brluncnenue nepeMelenys 1 MyTu MaTeprualbHOU TOYKU

IpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X 10 IrpaduKy




3aBUCUMOCTH Vx(t)

” . Av -
chopeHne MaTe€pHaJIbHOII TOYKIL: a = —L =R, =
r—0

At
1.1.4
Ay
a =—2= =(u,)'. aHATOIMIHO a, =(v,)’, a.=(v.
N 4 R Rr - -
Ar—0
PaBHOMEpHOE MPSIMOIIMHENHOE JTBUKEHUE:
x(t) = xg + Voxt

x(1)

0

+
1.1.5

ox

Uy (t) — vgx = const

®




Ox

const

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKCHUE:

-

x

x(t)=x,+ vy, t+

v (t)=v, +at

1.1.6 a, = const
Uzzx - fo =2a,(x,-x,)
lel ABIDKCHIIII B OJTHOM HaIIPABJICHHII ITYTh S = i
CBoboaHoOe majienne. Y CKopeHue CBOOOTHOTO TaICHUSI.
Yi 0
1.1.7 ‘lg y

o Xo X

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




x(f) =x, + Uyt =2, +U,cOos0- 1

-
- -

z . 2
V@) =y, +0,1+ g‘T =V, +Uysina-£— £

v, (1) =v,, + gt =v,sina— gt

g.=0
g, =—g=const

|
{vr () =uv, =v,cosa

Kpuponuneiinoe nuxenue. J[BmxkeHne MmarepuaabHON
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM ABHKEHUU TOUYKH [0 OKPYKHOCTH
2

=—=2
w T )

2




27wo
. LleHTpOoCTpEMUTENBHOE YCKOPEHUE TOUKH:

1c

R
. [TostHOE yCKOpEHHE MaTepruabHON TOUKHU

Teépnoe Teno. [locTtynaTenpHoOe U BpalarebHOE

119 JIBU>KEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
11 Nuepumnansupie  cucteMbl  oTcuéra. [lepBhiil  3aKkoH
o Herorona. [Ipuauun otHocurensHocty IManumnes
1.2.2 Macca tena. [InotHOCTB BeliecTBa:




©
I
<I3

A

Cuna. [IpuHIUO Cyneprno3uiuy CUiI:

-

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetotona: n1s marepuanbHoit Touku B UCO

- -

F1 = mal




Ap = FAt
A
p
F
At
npu
F = const
F
const
£y Fy
125 Tpetuii 3akoH HploTOHA 1719 MaTepUaibHbIX TOYEK:
Fip = —F
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3aKkoH BCEMHUPHOTO TATOTCHUA: CHUJIbI IMPUTAXKCHUA MCKIY

TOYEUYHBIMU MacCaMH PaBHBI
mim,

F=G—

1.2.6




Cuia TSHKeCTH. HGHTp TSOKECTH Tejla. 3aBUCHMOCTh CHJIBI

TSDKECTH OT BBICOTBI h Haa TIOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:
_ GMm
" Ry )

mg

(R
0

_l’_
h)

GMm




Cwuita ynpyroctu. 3akoH ['yka:
E, = —kx

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cwita TpeHUsT CKOJTbKEHUS
Frp = uN
F
™
UN
1.2.8
Cuna TpeHus nokos:
Ep < uN
F
Tp
<




Koaddurment tpenus

1.2.9

JlaBnenue:

i

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCUTEIIFHO OCH BpalICHUs:

M| = FL, rae | — mieyo cuibl

>

F

OTHOCUTEJIBHO  OCH, MpOXOASAIIEH  uepe3  TOUKY
NEPNEHIUKYIISPHO PUCYHKY

O

1.3.2

entp macc Tena. LleHTp Macc cucTeMbl MaTepUaTbHBIX




TOYCK:

. myr + myry+...
Tu.M. =
m; +my+...

7
.M.
m
1
+
m
2
+
m




B onHOpoaHOM 1071€ TSKECTH

(g = const)




const)
LIEHTP Macc TeJia COBIMAJIAET C €r0 HEHTPOM TKECTU
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1.3.3 - -
IF‘I -+ F2 +...= 0
HH#HPar#tH
3akon ITackans
1.34
JaBnenue B xxuakocTH, noxosmeiicsa B UCO:
p =po +pgh
p
#HHPar### | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApX = lPBbITecx-l
F
HAHPari##
1.3.6
Apx




BBITECH

€CJIM TeNO U KUAKOCTh mokosaTcs B ICO, To

F Apx — pyg I/BI;ITECH

Apx

pgV

BBITCCH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

HiHHP arfHH#
1.4.1

HNMnynsc MaTepuanbHOU TOUYKHU:

p=mv




HNmnynbCc cuctemsl Te:

p=p+p+..

p

P

HHHP At !
142

+




HHHPartH#
143

3aKOH M3MCHEHUS M COXPAHCHHS UMITYJIbCA:
B UCO

Ap = A(pl + p2+- . ) = FlBHeH.[HAt + FZBHeH.[HAt-l-' -

A(




1BHEITH

At

2BHEIIH

At

B ICO , eciiu

Ap = A(py +pa+...) =0




, €CITH

- -

FlBHemH + FZBHeLLIH+- v




1BHEIIH

2BHEIH

PeakTnBHOE NBIKEHNE

i.f

HHH#PartHH Ar X
1.4.4 Pabora cuiibl Ha MaIOM MepeMeIeHUN:
A =|13:'| |A7|-cos o= F, - Ax
<@‘
1.4.5 )

MomHOCTEL CHIIBL:

€CJIM 3a BpeMs




At

At
pa60Ta CHJIBI U3BMECHACTCA Ha , TO MOIITHOCTH CHIJIbI
AA
P=— =F-v-cosa
At Ar—0

1.4.6

Kuneruueckas sHeprusi MaTepualbHONW TOUKH:
mv?  p?
EKPIH = =

2 2m

KUH

2m




3aK0OH U3MCHCHUS KHHCTHYCCKOM SHCPTHUU CUCTCMbI

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

AE

[TorennmansHas 3HEPTUs:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

1norenn

210TeHIT

TIOTEeHIT




[ToTeHnManbHas SHEPrusi MaTEPUAIBLHON TOYKH B
OJIHOPOJIHOM T10JI€ TSKECTHU:

El'IOTeHu = mgh

TIOTEHIT

mgh

[ToreHunanbpHas 3HEPTUs ynpyro 1eGopMUpPOBAHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.4.8

3aKOH U3MEHEHUS U COXPAHECHHSI MEXaHUYECKON YHEPIUU:
Erex = Exum T Enorermn,
B IICO AE,ex = Ascex menorern. cun,

B IICO AE,ex = 0, €CIIH Agcex renoresm. cax = 0

1.5

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

1.5.1

['apMoHnyeckne  KojaeOaHWs ~ MaTepUaTbHONM  TOYKH.
Ammumntyna u ¢aza  koznebanmii. KuHemarmueckoe
OIMCaHUE:

x(7) = Asin( @t +0,).

v, (D=x/,

a()=(v.),=—’x(f) 2a +0'x=0,
I/I€ X - CMEIIEHNE U3 PaBHOBECHS.

JmHaMudyeckoe onrucaHue:

ma, = —kx,

ma

P
_kx’
rIe

k = mw?

k

mo

. JTO 3HAYHT, YTO




—kx.

OHepreTuieckoe ONMCaHNE (3aKoH COXpaHEHUs

MEXaHUYECKON PHEPTUN):

CBs3b aMIUTUTYBI KOJICOAHW CMEIICHHS MaTepHaTbHOU
TOYKH C AaMIUIUTyJaMH Koie0aHud e€ CKOpOCTH H

YCKOPCHUS:

Upee =M, a_, =04

[Tepron 1 yacToTa KoJIeOaHU:

r—==_t
@ v

[Teprmon ManbIx CBOOOIHBIX KOJ€OAHUN MATEMaTHYECKOTO

MassiTHHKaA.
1.5.2 ]
T=2n|—
g
[Tepron cBOOOAHBIX KOJEOAHUN MPY>KMHHOTO MasiTHUKA:
m
T = 27[ T
153 Boinyxnennsie  koneOanus. Pesonanc. Pe3onancHas
KpuBas
Ilonnepeunbie W TpoaodbHbIE  BOJHBL.  CKOpPOCTH
pacnpocTpaHeHus U JJIMHA BOJIHBI:
1.5.4

v
A=vT =—
v




HNurtepdepentus u qudpakius BOJIH

1.5.5

3Byk. CKOpOCTb 3BYyKa

MOJIEKYJIAPHAS ©OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ®U3UKA

2.1.1

Mogenu cTpoeHus Tra3oB, XKUAKOCTEW M TBEPABIX TEIN.
[TycTh TepMoauHaMHuUecKasi cucteMa (Teiao) COCTOUT u3 N
OJIMHAKOBBIX MOJIEKYJI. Tora KOJU4eCcTBO BEIIECTBA

_ N _m

vV =—
Ny




rac

—9ucio ABOrajpo, m — Macca CUCTEMBI (Tena),

U
u
— MOJISIpHAsi Macca BellecTBa
2.1.2 TermoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anmopeiicTBre yacTuIl BellecTBa
2.14 Juddysus. bpoyHoBckoe ABMKEHHUE
2.1.5 Mogenb uneansuoro raza B MKT

CBs3p MeXAy JaBJICHUEM U CpPEeIHEH KHUHETUYECKOU

3HepFI/Ief/'I IMOCTYIATCJIILHOT'O TCIIJIOBOI'O JABHWOKCHUA




MOJIEKYJT UJIeadbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

/ -~
v° 2
rno =:n'£
L 2 3

nocT

- KOHIICHTpal s MOJICKYJI

2.1.7 AoOcomotHas Temriepatypa: T =t +273K
CB43bp TEMIlEpaTypbl Ta3a €O CpEIHEH KHHETUYECKOU
SHEpPrueil MOCTYMaTeIbHOTO TEIJIOBOTO JABUKEHHUSI €ro
MOJIEKYJIL:
2.1.8 ( 2
( mp 3
Epoee =| —— | == kT
L 2 2
2.19 VYpasuenue p = nkT

2.1.10

MOI[GJIL HACAJILHOTO Ira3a B TCpMOJUHAMUKC!




VpaBHeHHe MeHzeeeBa — KiarneHpoHa
BreIpakeHHe /U1 BHyTPeHHEH SHepTHH

VpaBHeHne MeHzeneeBa — KitameiipoHa (mpiMel

3aIIcH):
pV=ﬁRT=VRT=NkT, p=ﬂ .
1l K

BripakeHne U1 BHYTPEeHHeIl SHeprii O{HOAaTOMHC
rasa (mprMeHIMsble GOpMEI 3aMIICH):
3 3m

U=3vRT =3 NkT =3 ™ RT =ve T =3 p¥
2 2 21 2

2.1.11

3akoH JlambToHA I TaBJICHUS CMECH Pa3pEKEHHBIX Ta30B:

p=p+p+..

i




2.1.12

W3omporiecchl B pa3pe:KEHHOM Ta3e ¢ TOCTOSHHBIM YHCIIOM
MoJieKys N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

u3oxopa (V = const):

p
el t
T = cons

T

p

const

n3zobapa (p = const):
V'— t
7 = cons

const




['paduaeckoe mpeacTaBaeHUe N30MpPoIeccoB Ha pV-, pT- u
VT- quarpamMmax.

OO0BeIMHEHHBII Ta30BbIA 3aK0H:

pvV .
T = cons

pV

const

JJIA ITIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaCLIH_[eHHbIe U HCHACBIILICHHBIC IIapPhbI. KauecTBeHnas

3aBUCUMOCTE IIJIOTHOCTH W OABJICHUS HACBIIICHHOI'O IIapa

211 OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 0O0BEMa
HACBIIIEHHOTO I1apa
BnaxnocTs Bo3ayXa.
OTHOCUTENBHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHacmmnapa(T) B pHacmmnapa (T)
¢
2.1.14 =

p

HaceIInapa




(D

(7

(D

(D

napa

HachIIIIapa

mapa

N3MeHeHue arperaTHbIX COCTOSHUHN

BCIIECTBA: UCIIAPCHUC

2115 Y KOHJICHCAIIMS, KUTICHUE XXKUIKOCTU

5116 M3MeHeHne arperatHbIX COCTOSIHMW BEILECTBA: IUIABJICHUE
o Y KpUCTAJIM3aLIHS

2.1.17 [IpeoOpazoBanue sHEepruu B (a30BBIX EpPEXoaax




2.2

TEPMOJNHAMHKA

2.2.1

TennoBoe paBHOBeCHE U TeMIIepaTypa

222

Buytpennss sneprus

223

Tennonepenaya kak crmoco0 W3MEHEHHs BHYTpPEHHEH
sHepruu  Oe3  comepmieHUs ~ paborel.  KouBekmws,

TCILIOIPOBOAHOCTD, U3JIYYCHUC

22.4

KonnyecTBO TEILIOTHI.
VY nenbpHas TEIUIOEMKOCTE BEIIECTBA C:
Q = cmAT

()

cmAT

225

VnenwpHas Terora nmapoodpazoBanus L: Q = Lm.
VY aenbHast Terora miasieHus A Q = Am.

VY enpHas TEM0Ta Cropanus Tormea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Brruucnenune pabotel mo rpaduky mporecca Ha pV-

IuarpaMme

2.2.7

I1epBblil 3aKOH TEPMOJUHAMUKH
Q12 = AUyz + A1y = (U —Uy) + Ap

12




AU

12

12

U

p—a

12

Annabara:
Q12 =0= A, = (U, —U;) =AUy,




12

12

U

N’

AU

12

2.2.8

BTOpOI71 3aKOH TCpMOJUHAMUKHU. HeO6paTI/IMBIC MMPONLECCChL




[Tpuniune! gerictBus TerioBbix MamuH. KIT/1:

— Aumnm _ Qlurp _lgxo:xl =1 |me|
229 L 7o
o <-Harp <Harp XHarp
Maxkcumansnoe 3Hauenue KII1. [{ukn Kapho:
T —15 T.
2.2.10 Max N = Nyye = = on _ ] — —xom
Top Towe
YpaBHEHHE TEIIOBOTO OaslaHca:
Ql + Qz + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3anusa Tel W €€ TPOSBICHHS. JNEKTPUUECKUU
3apsan. JBa Buzma 3apsna. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsizl. 3aKOH COXPAaHEHUsI AIIEKTPHUUECKOTO 3apsiaa

3.1.2

Bzaumopeiictue 3apsanoB. Toueunslie 3apsibl. 3aKOH
Kynona:
B OJJHOPOJIHOM BEIIIECTBE C TUAICKTPUICCKOM

IMPOHUTTACMOCTBIO

F=k|‘]1|'|f]: 1 _|‘]1|"‘]:

er- 4neg, 1

OnekTpuyeckoe mojie. Ero neilcTBHE Ha SIEKTPUYECKUE

3apssl

Hanpss>k€HHOCTB IEKTPUYECKOTO TOJIA:

>

N F

ql‘lpOﬁHbIﬁ

TIPOOHBIH




ITone Toueunoro 3apsiga:

q
Er == kT'_Z
r
k
r
2
q
OJTHOPOJIHOE II0JIE:
E = const.




const.

KapTunb! 1MHUN HaNps>KEHHOCTH ATUX TOJIEH

IIOTGHHH&HBHOCTB\1HCKTpOCTaTquCKOFO]IOHH.

Pa3zHOoCTh MOTEHIMATIOB M HANIPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

12

q(¢

qU.

[ToreHunanbHast SHEprus 3apsiia B 3JIEKTPOCTATHUECKOM

1oJIc:




—AW

[ToTenmman SJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q
¢
q
w

CBs13b HaHpH)KéHHOCTI/I MMoJIst U Pa3HOCTH IMOTCHIIMAJIOB JJIs1

OJTHOPOJIHOTO AJieKkTpocTarnueckoro moisi: U = Ed

3.1.6

[IpyHIMT Cynepno3UIUKU AIEKTPUUECKUX MTOJIEH:

E=E1+E2+,¢ =¢1+¢2+







[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU NMPOBOJHUKA

Et=0

E
3.1.7
L
0
, BHYTPHY U Ha MOBEPXHOCTH IIPOBOJHUKA (@ = const
118 HusnexTpuku B AIEKTPOCTATUYECKOM ToJIe.
JusnexTpudeckas MIPOHUIIAEMOCTb BEIIECTBA €
Konnencarop. DnekTpo€MKOCTh KOHAEHCATOPA:!
q
C=—
U
C
3.1.9
U




eC

DNeKTpOEMKOCTD IIIOCKOTO KOHJIEHCATOPa:
£&pS

d

&€

3.1.10

HapaJ'IJ'ICJIBHOC COCANHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 :---rCnapann_Cl+CZ+-"

e




mapasut




IlocnenoBaTenbHOE COSIMHEHNE KOHACHCATOPOB:

1 1 1
U= V14 Uy @1 =@y == b e
mnocua




TI0CJI




3.1.11

DHeprus 3apsHKEHHOr0 KOHAEHCATOpa:
qu _CU* q?

=772 T

qU




cU

2C

3.2

3AKOHBI ITIOCTOSAHHOI'O TOKA

Cuia ToKa:
=54
3.2.1 Aty 0
ITocTosuusbi TOK: I = const
s mocrosiHHOrO TOKa q = It
320 VYcnoBusi CylecTBOBaHUS AIEKTPUUECKOTO TOKA.
o Hamnpsoxenne U u OJIC E
3akon Oma aJ1g y4acTKa Iernu:
U
I==
323 R




DneKTpuueckoe COTIPOTUBIICHUE.

3aBUCHUMOCTE

COIIPOTUBJICHUA OJHOPOJHOTO MPOBOAHMKA OT €TI0 JJIMHBI U

CCUCHUS. YIIGJ'II:HOG COIIPOTUBJICHHUE BEIICCTBA.

l
RZ'DE

R
324 p
S
/
Hctounnku Toka. 3J1C ucrouHuka Toka:
A
E — CTOPOHHUXCHJI
q
3.2.5




A

CTOPOHHUXCHUII

BuyTtpeHHee conpoTHBIIeHHE UCTOYHHUKA TOKA

3.2.6

3akoH OMa 711 OJIHOM (3aMKHYTOM) RJIEKTPUYECKON LIETH:

E =1R + Ir, oTkyna

Rr




[TapamiensHOEe COeIMHEHHUE TTPOBOHHKOB:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
I?napaﬂn 131 }?2

R

rapasut

3.2.7 =




HOCHCI[OBaTeHBHOe COCAUHCHUC ITPOBOAHHKOB!
u=u1+02+..,11=12=..,
RI'IOCJI = R1 + R2+...

TI0CJI




3.2.8

Rt

Pabora anexrpuyeckoro Toka: A = [Ut.
3akon JIxoyns — Jlenmna:
Q =I*Rt

()

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

QS




3.29

MOILIHOCTD 3JIEKTPUYECKOTO TOKA:

A4
P=— =IU

Ar Ar—0
TeroBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

p-rr=Y -1
R

MoiHoCTh HCTOUHHUKA TOKA:

AACTGD‘I

At Ar—0

3.2.10

CBoOOAHBIE  HOCHUTENM  JJEKTPUYECKUX  3apsiioB B
IIPOBOJHUKAX. MexaHu3Mbl TPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB M PACILIABOB JJIEKTPOJIUTOB, Ta30B.

[TonynpoBonuuku. I101ynpOBOIHUKOBBINA JUO

3.3

MAT'HUTHOE ITOJIE

3.3.1

Mexannueckoe B3aUMOACHCTBHE MArHUTOB. MarHuTHOE
none. Bekrtop  marHuTHOM — WHAYKUMM.  [IpuHnmn

CYNEPIIO3ULUU MAarHUTHBIX IIOJICH:

B = Bl +Bz+...




JIvHMM WMHAYKIMA MarHutHoro mnojsd. KaptuHa nuHMMA
WUHIYKIUU MarHuTHOT'O oasg ITOJIOCOBOTO "

HO,Z[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuToB

OneiT Opcrena. MaruuTHoe Mosie NPOBOAHHMKA C TOKOM.

KapTI/IHa JIMHAMN WHAYKOUHW MAarHuTHOTO IIOJIA AJIMHHOI'O

332
OpsIMOTO  TMPOBOJHMKA W 3aMKHYTOTO  KOJBIIEBOTO
MPOBOJHMKA, KATYIIKU C TOKOM
Cuna Amrnepa, e€ HanpaBJICHUE U BEIUYMHA:
F, = IBlsina
F
4
333
IBlsina

, TJIe 0. — yTOJI MEX/1y HalpaBjIeHUEM IMPOBOJHUKA U BEKTOPOM




4

334

Cuna JlopeHua, e€ HallpaBJIeHUE U BEJIMYUHA:

Fnop =l q | vBsina

a
Jlop
UgllvBsina
IZI€ 0L — YTOJI MEXIY BEKTOPAMHU
v
A%
u
B

. Z[BI/I)KCHI/IQ 3ap;1>1<eHH0171 YaCTHUlbl B OJHOPOAHOM MAarHuTHOM

IoJIC

34

OJIEKTPOMATHUTHAA MH/YKINA




3.4.1

[ToTok BekTOpa MarHUTHOM MUHIYKIIUU:

® = B,S = BScosa

BScosa
B

7
4
G2

342

SIBnenue anexTpomMarHuTHOM MHAYKIMU. DJ[C nHIyKIINHA

343

3aKkoH BHCKTpOMaFHI/ITHOﬁ HUHAYKIIUU dbapaj:[esl:

344

OJIC uHAYKIMY B IPSIMOM TIPOBOHUKE ITTUHOM |,

ABMIKYHIEMCA CO CKOPOCTBIO

v




w1

)

B OJTHOPOJIHOM MarHUTHOM IMoJje B:
| E; |I= Blvcosa

UE
i
U
Blvcosa
, TJIE 0. — YTOJl MEXy BEKTOpOM B 1 HOpMaibio
n
n

K IJIOCKOCTH, B KOTOPOH JIe’KaT BEKTOPHI

N
N

luv




; €CIIH




TO

| E; |= Blv
my
U
Blv

3.4.5 [IpaBuno Jlenma

NHayKTUBHOCTB:

L= )
T

L

1
3.4.6

D

, umm @ = LI
Camounnykuus. DJIC caMOMHIYKITUH:
Al
Bl T
=0

DHeprus MarHUTHOTO TIOJISt KATYIIIKHA C TOKOM:

3.4.7 LI?
WL = -

2




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

2w

KonebarenpHblii KOHTYp. CBOOOMHBIE 3JEKTPOMArHUTHBIC

KoJieOaHHs B nacajibHOM KoJIe0aTeIbHOM KOHTYpPC:

q(1) =G SIn( O + @)
1(1) =g, = &g, cos( et +@,) =1, cos(ct +@,)

®opmyna Tomcona:

T =2nVLC




LC

, OTKy/1a

2

LC




CBs3b aMIUTUTYIBI 3aps/ia KOHACHCATOpa C aMIUTUTYAOU
CWJIBI TOKa TIPU  CBOOOJHBIX  AJIEKTPOMATHUTHBIX

KOJICOaHMIX B UICATHLHOM KOJIeOaTeIbHOM KOHTYpE:

I

max

®

Grax =

3aKOH COXpaHEHUsS SHEPruu B HJICATHHOM KOJeOaTeIhbHOM

KOHTYpE:
352
353 BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc
Ilepemennbiii  TOK.  IIpomsBoacTBo, Iepemadya W
154 noTpelsIeHue IEKTPUIECKON SHEPrUn
cu® L1’ _cu’_ LI’
+ = — Mm% — @ = const.
2 2 2
CaoiicTBa DIEKTPOMAarHUTHBIX BOJIH. B3anmMHuas
OpHEHTAlMsl BEKTOPOB B JJICKTPOMAarHMUTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B




356 [IIxamna 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
361 [IpsMonMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOJIHOU
cpene. Toueunslil UICTOYHUK. JIyd cBeTa
3aKOHBI OTPa)KEHUS CBETA.
a=pf
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n3o0pakeHuii B INIOCKOM 3epKalie
3aKOHBI IPEJIOMJIEHUS CBETA.
IIpenomieHnue ceera:
nqisina = n,sinf.
n
1
3.6.4
sino
n

sinp.




AOCONIOTHBIN MOKa3aTeNb MPEITOMIICHUS

C
Nasec = ;

abc

OTHOCHUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
n, 1"

n
OTH n, v,

OTH




XoJ1 1ydeit B Ipu3Me.
VI =Vy, Mhy =Mk,
CooTHOIIEHHE YacTOT W COOTHOUIEHHE UIMH BOJH TpHU

nepexoac MOHOXPOMATHYCCKOIO CBCTAa UYCPE3 TpaHULlY

pasziena ABYX ONTHYCCKUX CPEI:




3.6.5

[TostHOE BHYTpEHHEE OTpaXKEHHUE.

, 1 n;
Sina,, = =—

nOTH n,

Sina

HpCI[CHBHBIﬁ YroJi IMOJIHOT'O BHYTPCHHETO OTPAKCHUS:




ColOuparoimme ¥ paccerBalOlIMe JHH3bI. TOHKas JHH3a.

DOKYCHOE PACCTOSHUE U ONTHUYECKAsl CUJIa TOHKOU JIMH3BI:

D= 1
F
D
3.6.6
F
1
®opmyiia TOHKOM JIMH3bI:
1 4 1 1
d f F
3.6.7




VBenuduenue, JaBacMoe JIMH30M:

h |f1
r="="a




0f0

d ™

N[\

F\ h

f

WV
B cnyuae pacceuBaroniei JuH3bI:

3.6.8

1
D0 = F =—0,
0 DO
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XOI[ Jyda, mpomeamero JUH3Yy o4 IpOU3BOJIbHBIM YIJIOM
K e€ TJIaBHOM onTu4eckoi ocu. [loctpoeHune n3o0pakeHuit
TOYKH M OTPE3Ka MPSMO B COOMPAIOIINX M PaCCEUBAIOIITNX

JIMH3aX U UX CHCTEMax

3.6.9

dotoamnmapar Kak oONTHYEeCKUd mpubop. [ma3z kak

OIITHUYCCKasA CUCTEMA

3.6.

Wntepdpepennuss  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBusi HaOMIOAEHWS MAaKCUMYMOB M MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX

KOI'€pCHTHBIX HCTOYHUKOB:

2
MaKCIIMYMBI — A=2m—, m=0

—

1.2,

I+

:

.
MIIHIIMYMBI — A=(2m+1):, m=0,+1+2 +3 .

-

3.6.11

Hudpakmus cBera. [udpakimumonnas pemérka. YcioBue
Ha6JHOI[€HI/I5I TJIaBHBIX MAKCUMYMOB IIpU HOPMaJIbHOM
NaJIcHU MOHOXPOMATHUYECKOTO CBETA C JUTMHOW BOJHBI A

Ha pemméTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJTHOBOM JIY AJIU3M

4.1.1

I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®otoHbl. DHeprus GpoToHa:

E=h _he_
= U—A =pc




he

pc

Nmmnynse doToHa:

S|

hv




®dotorpdexr. Omnwitet AL Cronerona.

dororddekra

3aKOHBI

VYpaBuenue DitHmTelHa 11 GoTordexTa:

Ecl)OTOHa = ABbIXOﬂa + EKuHmax'

(horoHa

ABBIXOOa
+

KuHmax

rie,

E(l)OTOHa =hv=—,




hv

(dorona
hv
A
he
hc
ABbeoAa = hvxp = 1
Kp
BBIXOJa

Kp




Kp
hc
2
Mmv-max
Evwumax = 2 = eUsyy

KHHmMax

2

my

max




eU

3an

JlaBiaeHue cBeTa.
JlaBneHue cBeTa  HAa  MOJHOCTBIO  OTPAKAIOIIYIO
MOBEPXHOCTh M Ha  MOJHOCTHIO  IOTJIOMIAOUTYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnast Mogenb aToMa

422

[Toctynatel bopa. Mznydenne u nmornomieHre GOTOHOB MpH
IIEPEX0/I€ aTOMa C OJHOTO YPOBHS YHEPIHU HA JPYroil:

hvy = —|E, -E

mn
}’nm

ml

423

JIuHeityaThie CIEKTPHI.

CrniekTp ypOBHEM 3HEpPruu aToMa BOAOpoOJa:
—-13,63B

= )

nc

E n=1.273. ..

n

43

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas moznens siapa I'eitsenOepra — MBanenko. 3apsia

saapa. MaccoBoe unciio sapa. M3otomnsl

432

PanmnoakTUBHOCTE.

Anbda-pacnan;
'}X—)"\z_'éY - ;He
bera-pacnan.

DIeKTPOHHBIN B-pacnan;

A A 0, ~
7 X273 Y+ je+v,




[Mo3uTponHsIii B-pacnan:
A A 0> . \
s X—=0Y + Jé+ v,

I'amma-uznydenue

433

3aKkoH PAaaAOAaKTUBHOIO pacriaaa:

-t
N(t) = Ny % 2T

N(®)

ITycth m — Macca paiiOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




-t

434 S nepubie peakuuu. JleneHue u CUHTES A1ep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






